(R)-3-(4-( SALTS OF THE JANUS KINASE INHIBITOR YRRO LO ,3-dI P YRIM | D)-11-1-P Y 'RAZ L-
[-Y L4-3- CY CI. OPENTYLP ROP AN EN ITRI LE 5 FIELD OF THE INVENTION The present
invention provides salt forms of (E)-3-(4-(7H-pyrrolol2,3-d1pyrimidin-4-
y1)-1H-pyrazol-1-y1)-3-cyclopentylpropanenitrile that are useful in the modulation of Janus 10 kinase
activity and are useful in the treatment of diseases related to activity of Janus kinases including, for
example, immune-related diseases, skin disorders, myeloid proliferative disorders, cancer, and other
diseases. BACKGROUND OF THE INVENTION 15Protein kinases (PKs) are a group of enzymes that
regulate diverse, important biological processes including cell growth, survival and differentiation,
organ formation and motphogeR&&iES 3o TAEE JUINES IOV ASEU HBAIIN regeneration, among

others. Protein kingsgs.expilbekROYAIoaisaN A RN ieuphyeriAzing hevahosphoryation of
u

proteins (or substrates) and therebémo atin% the cellular activities of the substrates in various 20
biological contexts. In addition to th RS #HBM%E@B‘&E}B%%S many protein kinases also

play moresspecialized roles in a host of human diseases including cancer. A subset of protein kinases
(also referred to as oncogenic protein kinases), when dysregulated, can cause tumor formation and
growth, and further contribute to tumor maintenance and progression (Blume-Jensen P et al, Nature
2001, 411(68§§%%§ﬁ%%¥%?%09enic 25 protein kinases represent one of the largest and
most attractive groupsegirgrateiydatigeisdadcanbebintestéhtipidalit-gyuglodevegpymernidin-4-

y1)-1H-pyrazol-1-yl)-3-cyclopentylpropanenitrile that are useful in the modulation of Janus
10 kinase activity and are useful in the treatment of diseases related to activity of Janus kinases
including, for example, immune-related diseases, skin disorders, myeloid proliferative

disorders, cancer, and other diseases,

BACKGROUND OF THE INVENTION

15 Protein kinases (PKs) are a group of enzymes that regulate diverse, important
biological processes including cell growth, survival and differentiation, organ formation and
morphogenesis, neovascularization, tissue repair and regeneration, among others. Protein
kinases exert their physiological functions through catalyzing the phosphorylation of proteins
(or substrates) and thereby modulating the cellular activities of the substrates in various

20 biological contexts. In addition to the functions in normal tissues/organs, many protein
kinases also play more specialized roles in a host of human diseases including cancer. A
subset of protein kinases (also referred to as oncogenic protein kinases), when dysregulated,
can cause tumor formation and growth, and further contribute to tumor maintenance and
progression (Blume-Jensen P et al, Nature 2001, 411(6835):355-365). Thus far, oncogenic

25  protein kinases represent one of the largest and most attractive groups of protein targets for
cancer intervention and drug development.

The Janus Kinase (JAK) family plays a role in the cytokine-dependent regulation of
proliferation and function of cells involved in immune response. Currently, there are four
known mammalian JAX family members: JAK] (also known as Janus kinase-1), JAK2 (also

30  known as Janus kinase-2), JAK3 (also known as Janus kinase, leukocyte; JAKL; L-JAK and
Janus kinase-3) and TYKZ (also known as protein-tyrosine kinase 2). The JAK proteins range
in size from 120 to 140 kDa and comprise seven conserved JAK homology (JH) domains;

one of these is a functional catalytic kinase domain, and another is a psendokinase domain




The Janus Kinase (JAK) family plays a role in the cytokine-dependent regulation of proliferation and
function of cells involved in immune response. Currently, there are four known mammalian JAK family
members: JAK1 (also known as Janus kinase-1), JAK2 (also 30 known as Janus kinase-2), JAIC3
(also known as Janus kinase, leukocyte; JAKL; L-JAK and Janus kinase-3) and TYK2 (also known as
protein-tyrosine kinase 2). The JAE. proteins range in size from 120 to 140 kDa and comprise seven
conserved JAK homology (1TH) domains; one of these is a functional catalytic kinase domain, and
anomer 1s 2 PaSHARHDIsSIOT 1%8:‘{5‘{9‘MH%U%&QMQQSM%%%?BO&XJH%ERQ BPYOrASRIDG as a
docking site fg ATs Scoﬁ Go et al. 2002, supra) Blocking signal transduction at the
level of the J@@%Hﬁk@§h8ﬂf’§ p8ifise for developing treatments for human cancers. Inhibition of the
JAK kinases is also Bmvi&i@nﬁgnw t&ﬁﬁuetiﬂaeaapmltﬁ@zéieneﬂts i patientssshiélesimgofnamn &kin immune
disorders such gs peorasis»and skin aensitieaton Aseardingbs nBiiars elisna ases or related
kinascs are wufefy L%g t and severa publications report effective classes of compounds. For
example, @erth@ﬁejmﬂammﬁtmgeﬁﬁdmg%ms suffering from skin immune disorders such as psoriasis,
(R)-3-(4-(71lI- rawr@lka{%e%sd&@wﬂnl@lw}dyﬂg)ylmfwfazoiflayas)ﬁndsympelmadpmmmemmieegepicted
below, are repo in U.S. Ser..No. 11/637 15[% %h ODec ber 12 2(%06 CN I}le Thus,
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Thus, new or improved forms of existing Janus kinase inhibitors are continually
needed for developing new, improved, and more effective pharmaceutical formulations for
the treatment of cancer and other diseases. The salt forms and methods described herein are

15 directed toward these needs and other ends.

SUMMARY OF THE INVENTION
The present invention provides, inter alia, salts selected from:
(R)-3-(4-(TH-pyrrolo[2,3-d]pyrimidin-4-yl)-1 H-pyrazol-1-yl)-3-
20 cyclopentylpropanenitrile maleic acid salt;
(R)-3-(4-(TH-pyrrolo[2,3-d}pyrimidin-4-y))- 1 H~pyrazol-1-y1)-3-
cyclopentylpropanenitrile sulfuric acid salt; and
(R)-3-(4-(TH-pyrrolof2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-3-
cyclopentylpropanenitrile phosphoric acid salt.
25 The present invention further provides methods of preparing a salt of the invention
comprising combining (R)-3-(4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-y1)-3-

cyclopentylpropanenitrile with maleic acid, sulfuric acid, or phorphoric acid.




(R)-3-(4-(7H-pyrrolol[ 2,3-d]pyrimidin-4-y0-111-pyrazol-1-y1)-3- cycloperitylpropanenitrile maleic acid
salt; (R)-3-(4-(7H-pyrrolo[2,3-dIpyrimidin-4-y1)-11-1-pyrazol-1-ye-3- cyclopentylpropanenitrile
sulfuric acid salt; and (R)-3-(4-(7H-pynolo[2,3-d]pyrimidin-4-y1)-11-1-pyrazol-1-y1)-3-
cyclopentylpropanenitrile phosphoric acid salt. 25The present invention further provides methods of
preparing a salt of the invention comprising combining
(R)-3-(4-(7H-pyrrolo[2,3-d]pyrimidin-4-y1)-1H-pyrazol-1-y1)-3- cyclopentylpropanenitrile with maleic
acid, sulfuric acid, or.phorphoric acid. The present invention furth rovides c ositions
comprising a salt forrrrrg eo}%rf%ee{l(%lﬁl\llvgﬁ%%%%ﬁ}gra r%%ﬁgggg&ﬁgﬁrﬁ%%%ﬁﬁ%ﬁgo %%gg:%ep{gb%ﬁ%rrier. The
present inventii§ iRt gt biAtesnbirBIS W tHp deferin’) it Eefivity of JAK comprising contacting JAK
with a salt of the inventiprRsent iR RIESLMEIRYSRIRNTIITIE L prdcrs Ipethodsioilreaking a disease in

a patient, wherein the dise{s\sg is agsociated yvigh JAK activity, comprising administering to the patient a
. cor?#msm\)aecon actin % with a ?alho the imvention. . . .
therapeutically effective amount of a salt of the invention. The present invention further provides

methods &f treating Eandamseskitn tizéseldvsther mmdfsmaabadn o pwabng, coingarifthistering to

the patient a tharapguticali effeativeidbamearntiohaisall edtpadnyentionserind RamRreasat invention

further provide et?ee staCI;[1 og n Ce.\ilg\gerg)tiotnoparsgﬁe IjrtLrrhc?\t]gﬁ)o(l)% of treating the human or animal body by
therapy.  THS PressAtINvVERTIoN FUMher provides the salte of he invention for use in treating cancer,

skin disorders, or inflmnprestioningesithelpresaantirize micdhoflsrth dieproyicesaskiof dherdahsoof the
invention for theprepakatian ehmedicamentlonuseindhe depiment ohaneaidhs diggases or
disorders recited herejn. . .
1 amount of a salt of the invention.
The present invention further provides the salts of the invention for use in methods of
treating the human or animal body by therapy.
The present mvention further provides the salts of the invention for use in treating
cancer, skin disorders, or inflammation.
15 The present invention further provides use of the salts of the invention for the

preparation of a medicament for use in the treatment of any of the diseases or disorders

recited herein.

DPETAILED DESCRIPTION

20 The present mvention provides, infer alia, salts of the JAK mhibitor (R)-3-(4-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl)-3-cyclopentylpropanenitrile  selected from
the maleic acid salt, sulfuric acid salt, and phosphoric acid salt. These salts modulate the
activity of one or more JAKs and are useful, for example, in the treatment of diseases
associated with JAK expression or activity.

25 The salts of the invention have numerous advantageous properties over the free base
form and other salt forms. In particular, these salts were highly crystalline which would
facilitate the preparation of pharmaceutical formulations and improve general handling,
manipulation, and storage of the active ingredient. The salts of the invention also have
superior aqueous solubility, rate of dissolution, chemical stability (with a longer shelf life),

30 compatibility with excipients, and reproducibility compared with the free base form.

In some embodiments, the salts of the invention are substantially isolated. By
“substantially isolated” is meant that the salt is at least partially or substantially separated
from the environment in which it was formed or detected. Partial separation can include, for

example, a composition enriched in the salt of the invention. Substantial separation can




DETAILED DESCRTPTION 10The present invention provides, inter alia, salts of the JAK inhibitor
(R)-3-(4-(7H- pyrrolo[2,3-d]pyrimidin-4-y1)-1 ll-pyrazol-1 -y1)-3-cyclopentylpropanenitrile selected from
the maleic acid salt, sulfuric acid salt, and phosphoric acid salt. These salts modulate the activity of
one or more JAKs and are useful, for example, in the treatment of diseases associated with JAK
expression or activity. 25The salts of the invention have numerous advantageous properties over the
free base form and other salt forms. In particular, these salts were highly crystalline which would

facilitate the R{%&%&%%%c%nm@wﬂsﬂwllémyéﬁ ions, %PQJH‘BS&}{%@%%ﬁ@l&?%@!ﬁ%wﬁmpu'at'on

and storage of the active ingredient. The salts of the invention also have superior aqueous solubility,
rate of dissoldfrshat icarststshith it a rdgsr naliRe), aé&?éétrﬂb%’ﬁt())ﬂlf itk Gziphatts, and

reprodumbﬂﬁwmrﬂpa&eghthhhﬂmlfree base form. In some embodiments, the salts of_the invention
are substantially isolg sthstantaliy.iselatad:dz peankihat g Salt i3 @t leastiastially or
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substantially separate § fCFom the environment in which it was formed or detected. Partial separation
can include, fBICBRandIE, aleBinpoditiotheritret IHitha e b edibEmidrrss JldtaftiaF éeparation
can include C@mﬂﬂsmwﬂ@wﬂmﬂmgeaﬁﬂeasﬁabanﬂ 5Q%exaédmast about 60% at least about 70%, at

least about 80%, at le out%1 % g&l ast o t% Qe Qhal l@a%t pout 99% by
tHon
weight of the salt. é ﬁlé)alts of the ?nveﬂ(t:t}o S(laeLlénc sotope% of atomes 500% ngS In the salts.

Isotopes 5 in&taés treps by HaviRg %@%@ﬁi@%&ﬁﬁé%&ﬁ%&omﬁfﬁiﬁéﬁﬂrﬁﬁﬁlﬁﬂﬁb‘érs For

example, isotepes of hydingeniinabidetriiunhandaeueribimolid sﬁa&;ﬁ)midthﬁdmveﬂtt@abﬁam be
prepared using.known techniques. Conventionall salt form is prepared combi 1ing.in solution the
free bas(i(&(l:oms%lggcr’ld %1 r%r?' g%r%ls%}?n é’l%?hd’ the’ axﬁ%?)%nbfe T a'lsagc)rf% esu{:%a "and t é’ﬁ |§’olat|ng the
solid salt prodedmiras ¢he beeptitiied.0 solution (e.g., by crystallization, preC|p|atat|on, evaporation,
etc.). Other salt-forming techniques can be employed. Methods of Use Salts of the invention can

modulate actix}yloggg or more Janus kinases (JAKO.

Salts of the invention can modulate activity of one or more Janus kinases (JAKs).
15 The term “modulate” is meant to refer to an ability to increase or decrease the activity of one
or more members of the JAK family of kinases. Accordingly, compounds of the invention
can be used in methods of modulating a JAK by contacting the JAK with any one or more of
the compounds or compositions described herein. In some embodiments, salts of the present
invention can act as inhibitors of one or more JAKs. In some embodiments, compounds of
20 the present invention can act to stimulate the activity of one or more JAKs. In further
embodiments, the compounds of the invention can be used to modulate activity of a JAK in
an individual in need of modulation of the receptor by administering a modulating amount of
a salt of the invention.

JAKs to which the present salts bind and/or modulate include any member of the JAK
25 family. In some embodiments, the JAK is JAK1, JAK2, JAK3 or TYK2. In some
| embodiments, the JAK is JAK] or JAK2. In some embodiments, the JAK is JAK2. In some

embodiments, the JAK is JAK3.
The salts of the invention can be selective. By “selective” is meant that the compound
binds to or inhibits a JAK with greater affinity or potency, respectively, compared to at least
30 one other JAK. In some embodiments, the compounds of the invention are selective
inhibitors of JAK1 or JAK2 over JAK3 and/or TYKZ2. In some embodiments, the salts of the
mvention are selective inhibitors of JAK2 (e.g., over JAKI, JAK3 and TYK2). Without
wishing to be bound by theory, because inhibitors of JAK3 can lead to immunosuppressive

effects, a compound which is selective for JAK2 over JAK3 and which is useful in the




15 The term "modulate” is meant to refer to an ability to increase or decrease the activity of one or
more members of the JAK family of kinases. Accordingly, compounds of the invention can be used in
methods of modulating a JAK by contacting the JAK with any one or more of the compounds or
compositions described herein. In some embodiments, salts of the present invention can act as
inhibitors of one or more JAKs. In some embodiments, compounds of 20 the present invention can act
to stimulate the activity of one or more JAKS. In further embodiments, the compounds of the invention
can be used to modulate activity of.a JAK in.an individual in need of modulation of the receptor by
administering téeggn%%%lgﬁrfémg%os%ctho %@gﬁl@? tﬁgclno\%dﬁti%ﬁ.ej(ﬁrk%?%%) %ﬁlgﬁﬁe% Sré@fﬁ? 1g:?‘ﬁts bind
and/or modulatanielsod b Empeimstprs PRKSIB &g Tras oTrlecE i sambe sl thie BRI is JAKI,
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selective" is feant that the compoun& binds o Sf inhibits & JAK with greater affinity or potency,
respectively, corrpeadbvtonethislagougoconehotirer InarmincadrkinembogipsBrts, atiebedmijsdands of the

invention are gelective dUNBHERS QT Atk endliireANELTAKIABHLRIS oY K iRsameaambediments, the
salts of the invention are selective jn{y’s itors o&lJfKéTﬁgé%, over JAK1, JAK3 and TYK2). Without
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wishing to be DTt by TR BELATS MRt R85 to immunosuppressive effects, a
compound which is $efeistivesportIg{KBeoyrsdi KB atidnvbichiis tsefiailipdthe! tresingentidficancer (such

as multiple mycloma,dfari@xamplelicanepifertheRdsitional advamtagesf havingdewero e
immunosuppressive side effects. Selecti\é'il%)}/ can be at Iiest bout 5-fold, 10-fold, at Igggt about 20-fold,
I

at least afout BHHERE! BHIEste 6 ETmUIE Der R AN E S o /e At S5 4t AP EGOBId or at least
about 1000-fopeksSelestivityncamnabghabravessiatedhyosiath cdseduting Ak ths@iticindserse @mbodiments,

selectivty cary e fesigrlat e S5 6l spehenayms: LAome SbACmeniR. Salasigl Salts of the

invention for JAK2 over JAK3 can be determined by the cellular ATP concentration, Another
aspect of the prEEBhefnbentithy JRsHE (Y RetIsHLoB PRt Mgk 484G 6 8iséadé or disorder in
an individual (gsgcipati¢intpdycadministerirgio theadOdndividvakimdieadbitsueivirpatment, a

ective mgrlégw%gﬁﬁtgqu gglgcqg‘vgwa present invention or a pharmaceutical
f.AL [ Tl

therapeufically eff
composition thereof. A JAK-associated disease can include any disease, disorder or condition that is

directly or indirectly FifkBeitb EXpreseisH b tRAS P thEsI R Rt MhEneVEs xRS RYBIERd/or
abnormal actisityulerg|Sorfedidchs segiateaheisnasgcaonalsg. intkideramn). dispase, @isordgnor condition
that can be prﬁ\étgglts%g% 5ameliorated, or cured by modulating JAK activity. Examples of
JAK-associated diseases include diseases involving the immune system including, for example, organ
transplant rejection f&geratsgreirsrejedtionssprirgrattivareudirindt aisese)nFditprsesesishples of
JAK-associategl Riseasesdic|uelenasaimmung, diseases8utk, aSpe 1 diabetes, lupus, psoriasis,

inflammatory bowel disease, ulcerative colitis, Crohn’s disease, myasthenia gravis,
immunoglobulin nephropathies, autoimmune thyroid disorders, and the like. In some
embodiments, the autoimmune disease 1s an autoimmune bullous skin disorder such as
pemphigus vulgaris (PV) or bullous pemphigoid (BP).

25 Further examples of JAK-associated diseases include allergic conditions such as
asthma, food allergies, atopic dermatitis and rhinitis. Further examples of JAK-associated
diseases include viral diseases such as Epstein Barr Virus (EBV), Hepatitis B, Hepatitis C,
HIV, HTLV 1, Varicella-Zoster Virus (VZV) and Human Papilloma Virus (HPV).

Further examples of JAK-associated diseases or conditions include skin disorders

30 such as psoriasis (for example, psoriasis vulgaris), atopic dermatitis, skin rash, skin irritation,
skin sensitization (e.g., contact dermatitis or allergic contact dermatitis). For example,
certain substances including some pharmaceuticals when topically applied can cause skin
sensifization. In some embodiments, co-administration or sequential administration of at

least one JAK inhibitor of the invention together with the agent causing unwanted



20 multiple sclerosis, rheumatoid arthritis, juvenile arthritis, type | diabetes, lupus, psoriasis,
inflammatory bowel disease, ulcerative colitis, Crohn's disease, myasthenia gravis, immunoglobulin
nephropathies, autoimmune thyroid disorders, and the like. In some embodiments, the autoinunune
disease is an autoimmune bullous skin disorder such as pemphigus vulgaris (PV) or bullous
pemphigoid (BP). 25Further examples of JAK-associated diseases include allergic conditions such as
asthma, food allergies, atopic dermatitis and rhinitis. Further examples of JAK-associated diseases

include viral dé'ér?s%‘t?zea%én“‘éé’h)%% %Hﬁ?ﬁi '?an?JItML{ %ﬁciﬁ%@nlé%?&'&ii o SPAUHR S Tih othe
Varicella-Zostcr Virus (VZV) and Human Papillorna Virus (1113V). Further examples of

JAK-associat€bdeages dicctimitspsishdiuber Skibvisierradnmistisirapabizsisofor kample,
psoriasis vul eatis)oatopic desnnatitis, skin rash, skin irritation, skin sensitization (e.g., contact

dermatitis or allergiq,coniact d%ﬁ%%?“é(\}tsf‘%ﬁee)ﬁ%'ﬁ%'%b&%%feté‘i%ﬁa?é‘&%%@@%%%é&c'%?&(‘&n OMGee
pharmaceuticals when toplcalfy appflne can cause siqn sensitization. In some embodiments,
co-administratiiiestesariueh bl hmiiste atiot Giaat fB&T oifeal ARCHHNIBRBICSRINENimPBHEDI together

with the agent&adsingsswanted ssensitizatignsanchehelphdis teating-auehaupwanedesensitization
or dermatitis. In som .ebrpbtodimﬁntgb.tge %(ilql zgiéoégg{] is,grgaggsci b%eii(a) ic%Iea(ggw'nistrtg]t(i)oQ (?f at least
one JAK inhibitor of f1e iAvention-in turther embodiman S, the JAR-aSS0Ciated ditéaseiS cancer
including thosemnseohiaracherivkunpy adiichiy sioka{ecyls proshabéasimerkerenakegmeeiospatic cancer,
pancreatilq cb?mengﬁinmgmﬁ;tm@ﬁeg@ﬁﬁﬁ%nmgng@ﬂs&rs&m?@r@%m%%dmﬁaﬁ&k, Thyroid
cancer, glio a, osi's sarco tleman's disease, melanoma etc.), hematqlogical cancers
(o o B T a2 (4 RO S R a8 B B ermia
(AML), or mulfipternsyedorma praindyskirs aroetesuch as cutaneous 'I-cell lymphoma 10 (CTCL) and

cutaneous B-cell lymphoma.iExamplacutaneaus :calldymphomasdraide P ezanisyngrame and
mycosis fungoidcs. JAK-assaociated diseases can further include those characterized by

expression of BAATIANSARS &8 5N A it TRHRY BN MtRIEOIPINGAY S8R %nase domain
(e.g., JAICVEIARRISUAK-associated diseases can further include myeloproliferative disorders (MEDSs)

15 JAK-associated diseases can further include myeloproliferative disorders (MPDs)
such as polycythemia vera (PV), essential thrombocythemia (ET), myeloid metaplasia with
myelofibrosis (MMM), chronic myelogenous leukemia (CML), chronic myelomonocytic
leukemia (CMML), hypereosinophilic syndrome (HES), systemic mast cell disease (SMCD),
and the like.

20 Further JAK-associated diseases include inflammation and inflammatory diseases.
Example inflammatory diseases include inflammatory diseases of the eye (e.g., iritis, uveitis,
scleritis, conjunctivitis, or related disease), inflammatory diseases of the respiratory tract
(e.g., the upper respiratory tract including the nose and sinuses such as rhinitis or sinusitis or
the lower respiratory tract including bronchitis, chronic obstructive pulmonary disease, and

25 the like), inflammatory myopathy such as myocarditis, and other inflammatory diseases.
Other inflammatory diseases treatable by the compounds of the invention include systemic
inflammatory response syndrome (SIRS) and septic shock.

The JAK inhibitors described herein can further be used to treat ischemia reperfusion
injuries or a disease or condition related to an inflammatory ischemic event such as stroke or

30  cardiac arrest. The JAK inhibitors described herein can further be used to treat anorexia,
cachexia, or fatigue such as that resulting from or associated with cancer. The JAK inhibitors
described herein can further be used to treat restenosis, sclerodermitis, or fibrosis. The JAK
inhibitors described herein can further be used to treat conditions associated with hypoxia or

astrogliosis such as, for example, diabetic retinopathy, cancer, or neurodegeneration. See,



such as polycythemia Vera (RV), essential thrornbocythemia (ET), myeloid nietaplasia with
myelofibrosis (MIMM), chronic myelogenous leukemia (CMly), chronic myelortionocytie leukemia
(CMML), hypereosinophilic syndrome (HES), systemic mast cell disease (SMCD), and the like.
10Further JAK-associated diseases include inflammation and inflammatory diseases. Example
inflammatory diseases include inflammatory diseases of the eye (e.qg., iritis, uveitis, scieritis,
conjunctivitis, or related disease), inflammatory diseases of the respiratory tract (e.g., the upper
respiratory tract inglygingAhe pose And,sinusesEueh s minlis:ersinysits,okthe lpweprespiratory
tract including bronchitis, chronic obstructive gulmonary disease, and 25 the like), inflammatory

myopathy sucﬁhé’g'l%%cg[zafﬁg),:W&%ﬂeﬁ?ﬁﬁ ﬂ%%& diseases. Other inflammatory diseases
treatable by the compweunds iokitherindention! ihokidesyStermi dendamhmataryzrespohsesyrdrome (SIRS)

and septic shocfe,, JNEIAKIBNIRINS desaibrddetsln sARMELRR AR A gat ischemia

reperfusion injuries or a disease or condition related to an inflammatory- ischemic event such as stroke
or 30 cardiac arrest>TH¥FIARSHhiBitoR e SerBREh ettt darTautHBrpE 988l o teatistetexia,
cachexia, or fatiguiessuch aswhatsyesultingframior sassoci @edwithleatoataclihg’ IAKKnkibitors

described herel 6a(UGNELBE RGO HEALIBRISAONISLPSILAEH LS, QLA FhE JK inhibitors

described herein can further be used to treat conditions associated with hypoxia or astrogliosis such
as, for exampiBligidseoe Pefio pathy:s iR drrat oty ensrdtish [Sesangly. iIdsines.C. et al.
Biochem. J 2005 »B9Q(R\<2)idR #1136 anshBritamintig atcaliBivbrGhefird 2004349 CbAY1LR3R47. Epub
2004 M . The,JAK inhibitors described herein can further be used to treat gout and increased
prostate size due'to, e.g., benign prostatie hypertrophy or benign prostatic hyperplasia. $ As used
herein, the term "cortaisddreritefetisneiptinging woeaserorusrficatsdhangigtissréferriaaitro system
or an in vivo System.iiQlaxamiie.alcontasting mstAKiwithe sadbof thabrvemsiendagludes the

administration of a shalt o%the resent invenéion to a ing‘ideuaI or patient, such as a human, having a
catt}e shee Ofse%) Q[r 8r mates, an st]p{ﬁ era \)/ %mans. ..
JAK, as well as, t6r example, introducing a salt of the invention into a sample containing a cellular or

purified preparation Apntedripigithehd DK therapeytipgB HEawire svetefimefimgivithealhomtpdtient,” used
interchangealjby;vefgrisdopananimall inelding mammalsiorgiarakh missr dsathansogents, rabbits,
dogs, A, Sy, e S O S L A SR e Ay AN e inarian,
medical doctor or other clinician.
As used herein, the term “treating” or “treatment” refers to one or more of (1)
preventing the disease; for example, preventing a disease, condition or disorder in an
20 individual who may be predisposed to the disease, condition or disorder but does not yet
experience or display the pathology or symptomatology of the disease; (2) inhibiting the
disease; for example, inhibiting a disease, condition or disorder in an individual who is
experiencing or displaying the pathology or symptomatology of the disease, condition or
disorder; and (3) ameliorating the disease; for example, ameliorating a disease, condition or
25  disorder in an individual who is experiencing or displaying the pathology or symptomatology
of the disease, condition or disorder (i.e., reversing the pathology and/or symptomatology)

such as decreasing the severity of disease.

Combination Therapies

30 One or more additional pharmaceutical agents such as, for example,
chemotherapeutics, anti-inflammatory agents, steroids, immunosuppressants, as well as Ber-
Abl, Flt-3, RAF and FAK kinase inhibitors such as, for example, those described in WO
2006/056399, or other agents can be used in combination with the salts of the present

invention for treatment of JAK-associated diseases, disorders or conditions. The one or more



As used herein, the phrase "therapeutically effective amount" refers to the amount of 15 active salt or
pharmaceutical agent that elicits the biological or medicinal response that is being sought in a tissue,
system, animal, individual or human by a researcher, veterinarian, medical doctor or other clinician.

As used herein, the term "treating” or "treatment” refers to one or more of (I) preventing the disease;
for example, preventing a disease, condition or disorder in an 20 individual who may be predisposed to
the disease, condition or disorder but does not yet experience or display the pathology or

Symptomam'oa%xi%g?dpf}; W%sit@ inhibiting, ih6.disRassides sxampls;dnhibifing.agisgase, condition

or disorder in an indivi ho is experiencing or displaying the pathology or symptomatology of the
disease, conditfbiititisorder; and (3) ameliorating the disease; for example, ameliorating a disease,
condition or 25 disardeiir achinditieapdubio inddxeernencingrer disfiaying(the, pathelogytor
Symptomato'38%8&%@%9'%3%%%&9%9't'ﬁ&«grdgéé_aogﬁ%gr {:6nseNSFSING (e RATRRIoqY AREIAN

symptomatol such as decreasing the severity of disease. Combination Therapies 300ne or more
additional’phai¥rapkesnbarilgerits &iEs SOPRsHexRTHIREnEIh B l¥Speuties, anti-inflammatory agents,
steroids, immunosupRiBPEAks:; asinalliasoBetélidldkid BRA& andihdkckingsenishibitors such as, for

exampl, those desgrhed 1 WO, 2006/056398, o1t BGSALS £ B et sombipan with the
salts of the present invention for treatment of JAK-associated dise ses, disorders or conditions, The

one or more &ddithsrralpHarmieeistiod wedntsiedpspbiadidisteiod x6%d petieNPsimtiiiéously or
sequentially. gp2odx@vRe shesnothesapamtias inskideopsotemsame inhibitors (e.g., boitezomib),

thalidomide, revimig), and.DiAdamaging agents,such as melphalan, daxerbicn ooy
Scyclophosphamide, vincristine, etoposide, carmustine, andihe fike: xamp% sterside include
coriticosteroidssntdhlasatiexadiethasbne’sy prédntdon®’O 03/¢R4M pha BWCAKIGAMIBRors include the

compounds, and phasmaseutisally aceentalRosaknfheresh:»iithe deneirianthapasiesdisclosed in

U.S. Pat. No. 5521184, WO 041005201, FE2005/0093, £F:206(010408,and U'S. Ser. No

Example suitable FAK inhibitors include compounds, and their pharmaceutically
15  acceptable salts, as disclosed in WO 04/080980, WO 04/056786, WO 03/024967, WO
01/064655, WO 00/053595, and WO 01/014402.

In some embodiments, the salt forms of the invention can be used in combination with
other kinase inhibitors such as imatinib, particularly for the treatment of patients resistant to
imatinib or other kinases. |

20 In some embodiments, one or more salt forms of the invention can be used in
combination with a chemotherapeutic in the treatment of cancer, such as multiple myeloma,
~and may improve the treatment response as compared to the response to the
chemotherapeutic agent alone, without exacerbation of its toxic effects. Examples of
additional pharmaceutical agents used in the treatment of multiple myeloma, for example, can
25  include, without limitation, melphalan, melphalan plus prednisone [MP], doxorubicin,
dexamethasone, and Velcade (bortezomib). Further additional agents used in the treatment of
multiple myeloma include Ber-Abl, Flt-3, RAF and FAK kinase inhibitors.  Additive or
synergistic effects are desirable outcomes of combining a JAK inhibitor of the present
invention with an additional agent. Furthermore, resistance of multiple myeloma cells to
30 agents such as dexamethasone may be reversible upon treatment with a JAK inhibitor of the
present invention. The agents can be combined with the present compounds in a single or
continuous dosage form, or the agents can be administered simultaneously or sequentially as

separate dosage forms.




10Example suitable Flt-3 inhibitors include compounds, and their pharmaceutically acceptable salts,
as disclosed in WO 03/037347, WO 03/099771, and WO 04/046120. Example suitable RAF inhibitors
include compounds, and their pharmaceutically acceptable salts, as disclosed in WO 00/09495 and
WO 05/028444. Example suitable FAK inhibitors include compounds, and their pharmaceutically
15 acceptable salts, as disclosed in WO 04/080980, WO 04/056786, WO 03/024967, WO 01/064655,
WO 00/053595, and WO 01/014402. In some embodiments, the salt forms of the invention can be

used in combination, i O SRARE, NBHRLS NN A AR ARTLGHAL R e S pfent of

patients resistant to imatinib or other lcinases. -/rtin some embo diments, one or more salt forms of the
invention canfigécdsdd ifPESHHIAALBRWIH 1éaé‘h€ﬁ?oﬂl‘|%?a]6’€ﬁ’d@‘in“l.’hb“’tré‘é"[nﬁiéi‘ﬁné‘?“&%fﬁﬁ%rlssuch as
multiple myelamaniswebmayrinigiouethpiseatmentiaspense as compared to the response to the

chemotherapeutic agentglontRULRAECRANANALISONS effacts Fampleas! aediional

pharmaceutical agents useorlnt & treatment of multiple myeloma, for example, can 25 include,
without limitafiofsnAea] SHEI Qe BXSRRA mﬁﬁ“ﬁr@ﬂln@ommw]fﬂo%?umﬁﬁﬁﬂt ﬂé%&ﬁeﬂﬁ‘&%ﬂe and

Veleade (bortgzosniiik:kwdhenadditivnapagentasdusediinapiirgatment of multiple myeloma include
Bcr-Abl, FIt-3, RAF and FMK. kinase inhibitors. Additive or synergistic effects are desirable outcomes
of combining a JAK inhibitor of the present invention with an additional agent. Furthermore, resistance
of multiple my&lemaceeiiatd osorérentsrstiBasasedextitnethasone may be reversible upon treatment

with a JAR inhibitor ghthehpesentinantisnude agesacanikeacemibinas withithie present

compoungs in.a ﬂ}gle 0 contlnuou dosa% for ol the a e ts can e admlnéstered S|multaneously
aceutica comgo ﬁ hese CO Ons can Pf’i ]t da
or sequentlally as sepa 0Sage form n some empodiments, a Corticosteroid such as

dexamethasowelliskaeimi mrsttéibedlwlauﬁaﬂéﬂitaﬁ,c@ﬁ@%ﬁ@rﬂ@ﬁﬁh@ﬂ@h@b’oﬁé@ﬁ& iphioittss.where the

dexamethasofg iaadmipisteredrintesmitienilasionrased {Q.ConiaoMaimon thdnug@nas further
embodiments comblnatlons of one or more %AKlél ébltors of the 5 inventi nll\f%%) other therapeutic

agents can b Sif SRR TS FaRet SRGH HE UG AR B Ak SP 4 HBHS P&W%P dPlant or stein
cell transplanmizhas macbricalifardmg atiomsahd Rosdged-eatab dAlhvery e mployedyas.-phdsmaceuticals,

the salts,af the,iguEpHQR cRRRGIGITINISIRIE 4 aQrJ;East{mw&%w@m@%%?a £OMRAsItigps. These

compositions can be E)I’e pared in a manner well .known in the rmaceutical art, and can be

administered BY43aHe RO PFRNSR Hp BHERN R SO IR iB@&F@T@&é‘ﬁ’fﬁ: tPERtRRRbis desired
and upon the siteatioches reateedriBobaiinistraticnuaybajtopmeablinauding éramsdemnal, epidermal,

ophthalmlc angiQHNUCQUSMRMALARES MalHdinGINFaRasal: yaginehand rerdl deliveoy, puimonary
e.g. a single bolus dose, or may be, for example, by a continuous perfusion pump. Pharmaceutical
20 compositions and formulations for topical administration may include transdermal patches,
ointments, lotions, creams, gels, drops, suppositories, sprays, liquids and powders.
Conventional pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the like
may be necessary or desirable. Coated condoms, gloves and the like may also be useful.
This invention also includes pharmaceutical compositions which contain, as the active
25  ingredient, one or more of the compounds of the invention above in combination with one or
more pharmaceutically acceptable carriers (excipients). In making the compositions of the
invention, the active ingredient is typically mixed with an excipient, diluted by an excipient
or enclosed within such a carrier in the form of, for example, a capsule, sachet, paper, or
other container. When the excipient serves as a diluent, it can be a solid, semi-solid, or liquid
30  material, which acts as a vehicle, carrier or medium for the active ingredient. Thus, the
compositions can be in the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs,
suspensions, emulsions, solutions, syrups, aerosols (as a solid or in a liquid medium),

ointments containing, for example, up to 10% by weight of the active compound, soft and




15 inhalation or insufflation of powders or aerosols, including by nebulizer; intratracheal or intranasal),
oral or parenteral. Patenteral administration includes intravenous, intraarterial, subcutaneous,
intraperitoneal, intramuscular or injection or infusion; or intracranial, e.g., intrathecal or intraventrieular,
administration. Parenteral administration can be in the form of a single bolus dose, or may be, for
example, by a continuous perfusion pump. Pharmaceutical 20 compositions and formulations for
topical administration may include transdermal patches, ointments, lotions, creatns, gels, drops,
suppositories, sgrayg, lIauids, A RawCIGKSConventianal pRmARRIICA! aIRS: AaiGoLS. powder or
oily bases, thickeners an the like npfy%e necessary of desirable. Coétea condoms, gloves and the
like may alsotfevé&igful. This invention also includes pharmaceutical compositions which contain, as
the active 25 ingrediept. g ohniorautiifie eampovadsaptisiindentiomabave ipreoidbination with
one or more phannaceug%agfg acce tatble c r.rlers“(n ?§%le@‘ts). I%ng&he compositions of the

In ma
. . a opriate 1€ Q1 10, com%lm OUNCT 1IN eg;' £ aCtive COmMPOUTIk
invention, the BRE thdredient'is Pyplcally mixed with an exmpéﬁt, dilited y an excipient or enclosed

within such aleavtigritiafieiterhibist, ifcprekamiprs ta tapsgle sisaehisss pasedopesthaf Beaedirfer. When
the excipient sgyRsasia dilldentiaitycanibe Bi1sold isepirealicifr liguid Iusnatasjamivhichacts as a
vehicle, carrier or, é{nedilil)mtafct)r ﬁhe a¥tive |1!g lij)eudljc?nltﬁt h%‘hﬁﬂﬁ com OEEL%?EOCE‘QSE’G in the form of
tablets, pills, BOWIeA 10T8NGeS, SACHats  Cachets! elixirs, suspenstons, ‘emulsions, solutions, syrups,
aerosols (as a soliddeircantiopids wichiéumpntimtments oohtdiniing, Korexaiplepupetbutosuchy weight of
the active compqund, saft addohiad HelatnLCansUISHpHRRORIONER: SiRHIAiIesi@ls Seletions, and
sterile packaged powders. In %’re aring a formulatjon, the active compound can _be milled to
il e

provide the apBropiE bR YiS?d?é“éBﬁ%fH?H iR T RS DB Tt GREPREUTHStRE Ytive
compound 5 isveutistamtibd pieysold bliepitccars Deronitied the arpéntictensikesof lesmthamPBemesh. If the
active compoungis, sHpsiariialhowsates seluble, the particle size can be adjusted by milling to provide a
substantially uniform distribution in the formulation, e.g. about 40 mesh. The compounds of the

invention may be mifSe UEIAGFoNnSHiR R g BroREtt rBs LR e aset STy W BBt R iirticle size
appropriate fondaitet, fermbtiomanddanotbmeiub foospbiationgiypes. Fagehndivided(nenioparticulate)

preparatigns ofithe GaMBENASA! E@ﬁuﬁ@é’ee,_%%éﬁ i PIGRAGH R PIOSESIGR AN hin{e art, for

example see International Patent Application N¢ 20021000196. Some examples of suitable
excipients inciEtE9setdds, SIRrBers o ca9Lismil), rshidsitdrea e dsgtimstead, Bicium
phosphate, ahgmwmnna@mthngeiaﬁm Qﬁ?]lpiauminkSagHiﬁatemmiﬁ:ﬁGﬁgyﬁtalHﬁ@@_ﬂilxh}é(@nts; N
pobyvinylpyrralidana, eellilnss, waer, P AR MELASIUsE.Lhe lormylaions,can, ldiionally

include: lubricating agents such as talc, magnesium’stéarate: and mineral oil: wetting agents;
emulsifying afévetiapasdiitig 3G SAMPPSTEdERANY AJEAtSSERhbadsEtiiAd st BrapyHg ks -benzoates;
sweetening ageniscand daypsinglagents htheempasiians &fthermvention candeataimulated so as to
provide quické 2 Osglstaligge &gsq(eﬁlg%ggnrtggearl?e of the active ingredient after administration to the
patient by emﬁ?@ylﬁg %Poce ures known in the art.

The compositions can be formulated in a unit dosage form, each dosage containing

from about 5 to about 1000 mg (1 g), more usually about 100 to about 500 mg, of the active
ingredient. The term "unit dosage forms" refers to physically discrete units suitable as unitary
25  dosages for human subjects and other mammals, each unit containing a predetermined
quantity of active material calculated to produce the desired therapeutic effect, in association

with a suitable pharmaceutical excipient.
The active compound can be effective over a wide dosage range and is generally
administered in a pharmaceutically effective amount. It will be understood, however, that the
30 amount of the compound actually administered will usually be determined by a physician,
according to the relevant circumstances, including the condition to be treated, the chosen
route of administration, the actual compound administered, the age, weight, and response of

the individual patient, the severity of the patient's symptoms, and the like.




The compositions can be formulated in a unit dosage form, each dosage containing from about 5 to
about 1000 mg (1 g), more usually about 100 to about 500 mg, of the active ingredient. The term "unit
dosage forms" refers to physically discrete units suitable as unitary 25 dosages for human subjects
and other mammals, each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with a suitable pharmaceutical excipient. ~ The
active compound can be effective over a wide dosage range and is generally administered in a
pharmaceutically effective amount. It will be understood eyer, that the 30 a 1t of. the
compound actually g%dnﬁrﬁps%?é(f ?/E\h I %OsmLFéﬁi}l & ﬁggérﬁ"ﬁirﬁaéggc \%/ éep%ri}gll i%n%c&ggé%?ﬁ%ﬁ%gtﬁe'relevant
circumstancesiitaélwihgrirensaeitaereiientiedesn, a8 medemmpdiien sPREATIHEREEH BHe actual
compound admipistgsashuthaage. Weighinahchiespanseedihaesividuahpatigetitbaseawerity of the
patient's symptoms, and the like... For, preparing salid compositigns, such as tablets, the principal
active ingredi%rr?!'[(?g")l ﬁﬁ%odl v(\:/?tlﬂpé’sﬁ)thoélrsrﬁgchegu ?gggllbé(@éi’pleenta %vfbgrm ’rggé%% Sp gﬁlnbléfﬁ erﬁst’%((i)amposition
containing a kombytnaehsumikturerwbsiteompdimdofarrerprsserianbe nershly \WHdH etk g to these
prefmmulatiop £eRMPesiions ashomagenseaus, iha agtiverraregipntisitynicallys disarrsgdsevenly
throughout the comp%sition so1 that gle cg) position can be geadilyi%l]bdivide int%e u Ily effective unit
dosage formPEURA L TRB dts gAY 8%%‘&‘1%5‘%%. O BrBioPmiNatERT iR SubaVided into unit
dosage forms:ofittety gede foribpedpibovewohiainingpfioi0dFonexdrthplesthioong®dietd elbbat 1000 mg of
the active ingredient of.tigpresent invention. 10The tablets or pills of the present invention can be
coated or otherwise compounded to Provide a dosage form affording the advantage of prolonged
action. Fdr exampIeT]?Fl(g,\"ﬂ‘gé\aﬂfief’lr BN P R S AT KA P85 € aHEP BH 55 FRPRIBELHE Component,
the latter beingdnidhe dosngeoioan Efvélgpboadynihedofmetonghé dvioncom pamepits bamblet separated by
an enteric laygWiich SR sHaesistaleiParalion odie SIRmAch, aRdARrIkING IDgkGomponent to

pass 15 intact into the duodenum or to be delayed in release. A variety of materials can be used for

such enteric 18{/ARBFLREINGS, e RSt d el hERRRAF A A Be CEPBET L AR SE-IY & mixtures of
polymeric acidsiitbesuchomaieridimagstiellaciheeitdthatbaholpand dellinoseaoetatat bhediquid forms in

which thescorppoungs ﬁ‘*é%%c?%%i&%}%95%%?&%*&‘&@‘._’%%%&% ?r%?eggs"lggtﬁoﬁggg%im

administration orally or by injection include aqueous solutions, suitably flavored syrups, aqueous or oil
suspensions, ¥Rl FT Y e TTeHE St SumBrReBAS Sdrtiag eottrisead vlysesafadsitidoconut oil,
or peanut oil, aswel as plixireandsinikanpharmaaetdicals veehic lesy! alcclompasittensdear inhalation
or insufilationaigle%geQe solutions and suspensions in pharmaceutically acceptable, aqueous or organic
solvents, or mixtures thereof; and powders. The liquid or solid compositions may contain suitable
phatmaceutically acE&ptiasié Exeipibntidstestriprtduprboinrsiient pibbrirersnffatéempositions
are admpistesgdl by thepoaled fasakrespiraieryorauiecforjoppltibsystamic.gliests Gompasitions can
be nebulized by ise elinert gases, Nebulized solutions may b breplhed directl from. (g, nebulizing
device or the ngbuallzmg evice ¢an be at ac'}llganto a face MasKs tent, or intermittent psc'Jsitive
pressure breatvihgsmeaiérisred SPlutemesoibansivh 0br gorgeit edmpositicnslesrs badadmiiaistered orally
or nasally frophgevicasiwhichideliver the formulation in an appropriate manner. The amount of salt
or composition admj Gistered to afopati r‘lttvvill vary d%)ending upon vlvf%_at is being administered, the
purpose of the admint@PAEERTSUEh BLBIOBnTalig 68 apyhce sotutions and stspensions in

25  pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
The liquid or solid compositions may contain suitable pharmaceutically acceptable excipients
as described supra. In some embodiments, the compositions are administered by the oral or
nasal respiratory route for local or systemic effect. Compositions can be nebulized by use of
inert gases. Nebulized solutions may be breathed directly from the nebulizing device or the

30 nebulizing device can be attached to a face masks tent, or intermittent positive pressure
breathing machine. Solution, suspension, or powder compositions can be administered orally
or nasally from devices which deliver the formulation in an appropriate manner.

The amount of salt or composition administered to a patient will vary depending upon

what is being administered, the purpose of the administration, such as prophylaxis or therapy,

11




the state of the patient, the manner of administration, and the like. In therapeutic applications.
compositions can be administered to a patient already suffering from a disease in an amount sufficient
to cure or at least partially arrest the symptoms of the disease and its complications. Effective doses
will depend on the disease condition being treated as well as by the judgment 5of the attending
clinician depending upon factors such as the severity of the disease, the age, weight and general
condition of the patient, and the like. The compositions administered to a patient can be in the fonn

of phafmaceuai%%% %95%%88@@&%, desgribed ahgve, thase sompositionsican, hsistefized ky

conventional sterilization techniques, or may be sterile fiitered. Aqueous solutions can be packaged for
use 10 as is, GFIpBPINsEEn HeduphinEddogepifaiinadsitki R giRE e Witrree e éaiteous carrier
prior to administratiencldie pHhokibecompaiiret preparption o tyipicalbyswilhdashetutien]oand 11, more

preferably frog40, 940 MAskpieterably flam el fudh Wb PendesipRd tghyisp ahggrain of the

foregoing excipients, carriers, or stabilizers will result in the formation of pharmaceutical salts. 15The
therapeutic do$depertitfasdincEnAe Préss HPAVBFHABTIART VB A SRR tdliftisetBhisfe, the

particular use-fefgwhichstherireatmest is mashecthednaenie of administration of the compound, the
health and conditionr fthc Eatient and the judgment of the prescribing physician. The proportion or

. e ‘fmﬁ ositions, adminis elr% g axaaac 8
concentration of a salt of t Invention in a pharmaceutica COITIpOSItIOﬂ can vary depending upon a

number of factorphstioeinég sosag eabetiemibase 200whariensristicsbee Herkgritophspitityyoatid the route
of administratigiiziSxannlRethe: saiwotiha- aeRtionGas b RIses i pRcrgueausphysiological

buffer solution contajning.abqut 0.1 tq about 10% wiv, of the compound fo renteral administration.
Some oy e BB A RIS oot RO LISTArm s L B T s G AP Gl som
embodimentsptive tdedwirastigtos FonplalodtheG@ippugdacerabont TD0HoKY bf tsteseneight per day.

The 25 dosagg ig lkelyeto-Appess ansvehdataliesasithedype @rdexientofrreasessian of the
disease or disorder, the overall health status of the particular, patient, the relatjve biolqgical efficacy of

the compound SetecTBa™ /& QTSR THEPA T pRa TS SHOFBERES B L BRI ERB five doses

can be extrapplatedctnoireidele-response curves derived from in vitro or animal model test systems.

30The compositionsraf the VERt. can MELAL IDENIG QB8 AF8Rse additional phapmacsutical agents

such as a chemotherﬁgeutm, steroid, anti-inflammatory compound, or immunosuppressant, examples
of which are IIStEANTerfRBERRT M08l EBMp SHTS UAtrRES A MRRSG ST 2dministration of

the compound, the health and condition of the patient, and the judgment of the prescribing
physician. The proportion or concentration of a salt of the invention in a pharmaceutical
composition can vary depending upon a number of factors including dosage, chemical

20 characteristics (e.g., hydrophobicity), and the route of administration. For example, the salts
of the invention can be provided in an aqueous physiological buffer solution containing about
0.1 to about 10% w/v of the compound for parenteral administration. Some typical dose
ranges are from about 1 pg/kg to about 1 g/kg of body weight per day. In some embodiments,
the dose range is from about 0.01 mg/kg to about 100 mg/kg of body weight per day. The

25 dosage is likely to depend on such variables as the type and extent of progression of the
disease or disorder, the overall health status of the particular patient, the relative biological
efficacy of the compound selected, formulation of the excipient, and its route of
administration. Effective doses can be extrapolated from dose-response curves derived from
in vitro or animal model test systems.

30 The compositions of the invention can further include one or more additional
pharmaceutical agents such as a chemotherapeutic, steroid, anti-inflammatory compound, or

immunosuppressant, examples of which are listed hereinabove.




Another aspect of the present invention relates to labeled salts of the invention (radio-labeled,
fluorescent-labeled, etc.) that would be useful not only in imaging techniques but also in assays, both
in vitro and in vivo, for localizing and quantitating JAK in tissue samples, including human, and for
identifying JAK ligands by inhibition binding of a labeled compound. Accordingly, the present invention
includes JAK assays that contain such labeled compounds. The present invention further includes
isotopically-labeled salts of the invention. An "isotopically” or "radio-labeled" compound is a salt of the
invention Whe[%b%ﬁ @(gngpore A0, C@Egg% %(;hggplaced or substituted by an atom having an atomic mass

OUn . . .
or mass number different from the atomic mass or mass number typically found in nature (i.e.,

naturally occurring) AS0BabIEPESHRS FRICHBES A RTAY 15&Hde b st h ddhspBURRHEdfti8 present
invention inclugebutfaieseiliniigedo:2) ii{alsoviditienas Diforodsute tinmn S kd(alaesvitten as T for

tritium), "C, 12¢, 14C, 83 A AT "Cl 2B Br BLBr 123/, 1241, 15 1251
and 1311. Th(g%%lI ionatlide t Iantﬂilsrﬁla(\:%rgl()‘ﬁgf)éddfn the ingtant fadio-labeled con%pougr?d will depend on

the specific apiiiedifiorhoniatandd 1816l B8 mpSuHaHsrwx dHiBIE R PIE P i tialstbtease
labeling and compatiiomassayis] o pasadsahatibndaspasate BHsshddnhd2Bniate bich ©3didd 315S or will
generally be rp%stol{l%g;ul. For radio-imaging applications "C, 18F, 125/, 1231, 1244, 1 31j,7 5Br, "Br or
"Br will generaﬂy%e most useful. 201t is understood that a "radio-labeled " or "labeled compound" is a
salt that has incorpdratetesmicastrsite fathonuelides ivispivrdelelsddinth e the irvamsatclide is selected

- from the groug.epnsisfing:ofratih- k6 h2Jon3hand S8 of thd hevpesenhinvanion eandurther

include sy thetic methoqs f%r inc%r tC{lragn rad'oisgto es into compounds of the invde&tion. Synthetic
. atoms are E’:H ace T 51 % te |§ n agom aving an atomic mdSS or mass ]ﬂ ber di erﬁl%t
methods for incorporating radio-isotopes INtO organtt compounds are we Khown i1 the art, and a

person of ordifiemytskitkemiheent wilnesadipbecogivially thandehodyafislicaitieator abaecmgipounds of
invention.  Aulaheledasaitafdhednyention.canditoHsediln @ sprRemng agsayeteddentifgyaluate

compounds. For example, a newl esjzed or idenfified compound (i.e., test compound) which is
labeled can b@%ﬁ%&éﬁf@&e fg?ﬁgné%ﬁ?ﬁ??g 6?#8 FYRR B nﬁe rn‘ff’&?ﬁ\?%ﬁs ééﬁ%%?\m(% 30" riation when
contacting withithaJAK, tHeoligh trackmg @.tHe. | diselify . For‘stalifle’ BriddcOmmdtind*{labeled) can
be evalugted for irsabifityi. redice Ainding af angihercompruatkwhichds Ry de pingdiio a JAK

(i.e., standard compound). Accordingly, the ability of a test compound to compete with the standard
compound forBIhEiRg e tHaeREE i PRy 26 Proph foa i BRI g iR COhGEYERIS: Tt donic other
screening assays,thelstpndase lsbelippuntl dsmpetition assays, compounds that incorporate *H, '*C,

2By, 21, M, s or will generally be most useful. For radio-imaging applications ''C, '*F,
1257, 1237 1241 B Br TBr or 7Br will generally be most useful.

20 It is understood that a “radio-labeled 7 or “labeled compound” is a salt that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected
from the group consisting of *H, 14C, 1251 , 33 and ¥Br.

The present invention can further include synthetic methods for incorporating radio-
isotopes into compounds of the invention. Synthetic methods for incorporating radio-isotopes

25  into organic compounds are well known in the art, and a person of ordinary skill in the art
will readily recognize the methods applicable for the compounds of invention.

A labeled salt of the invention can be used in a screening assay to identify/evaluate
compounds. For example, a newly synthesized or identified compound (i.e., test compound)
which is labeled can be evaluated for its ability to bind a JAK by monitoring its concentration

30  variation when contacting with the JAK, through tracking of the labeling. For example, a test
compound (labeled) can be evaluated for its ability to reduce binding of another compound
which is known to bind to a JAK (i.e., standard compound). Accordingly, the ability of a test
compound to compete with the standard compound for binding to the JAK directly correlates

to its binding affinity. Conversely, in some other screening assays, the standard compound is
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labeled and test compounds are unlabeled. Accordingly, the concentration of the labeled standard
compound is monitored in order to evaluate the competition between the standard compound and the
test compound, and the relative binding affinity of the test compound is thus ascertained, Kits The
present invention also includes pharmaceutical kits useful, for example, in the treatment or prevention
of MK-associated diseases or disorders, such as cancer, inflammation, or skin disorders, which
include one or more containers containing a 10 pharmaceutical composition comprising a

therapeutically gf{ectiye @5@9&%&&@ SRl gal%@le@veﬂwdéggh%@%&%M@Jaﬁrdn%qwe@eswed one

or more of various conventional pharmaceutical kit components, such as, for example containers with

one or more SHAARE SN éc‘E@%‘fﬁﬁ% B 98T L0 5&@%%0@%&%@% %We%?stbs.ﬁ%@?@hdny
apparent to theseakileadniheartolnstitdtodsheittienashinsg s fimag tdbelsesndiagiingdysantities of
the 15 compgnen ? Qal?lgdadmlnlstered guidelines for administration, andfor guidelines for mixing the
components, can also be included in the kit. The invention will be described in greater detail by
way of specific examples. The following examples are offered for illustrative purposes, and are not
intended to limitsthe invention in any manner. Those of skill in the art will readily recognize a variety of

20noncritical pafam%@rﬁryxamsammmafﬁgﬁqeg modifiechiapisld espentinlly hsisame.gesults.
EXAMPLES Example 1: Preparation of @ -(4- 7 -pyrrolo[2,3- d]pyr|t0|d|n -4-y11)-1 pyrazol-1-

y1)-3-cyclopeli§ipfapatfedirietitier! a S"ﬁf’f’m“ﬂdo diteAsFRue Waerdditlequeh s cancer,
(R)-344- (7H Py frEelal2:3nd)jpyrimidinisbiders] Hepyrazaikiicy bre3-eyclopentyipiopanenitiin153.7 mg, 0.5

mmol) an gl%ﬁnaa%%t o-Lomakfelipvsahyipopipplalone JRM iy e rgguliing mixiure was

heated to clear, cooled to room temg@ature and then stirred for another 2.5 hours. The precipitate
was collected BYPHIFRtiSH Akl tia SREWaeclidsHEITHII 0Bl S1oIEF IPROTHEPREREINAS dried
under vacuun@ﬁ&ﬁ&ﬁﬁﬁsdarmw&gmbt@rmwtde the fmaleﬁaiﬁ;ﬂéodtmtaﬁik% ma). onel B makeic acid salt

was shownto be a 1:1 saﬂ MR a d crgﬂ% r1llté/ Iwag con[lrmed X- ray owder g ffractlon
18 171 1
(XRPD). lefe?e?\r%Pacg%écr?nYng o on?nceatryr S Sgaveoa S giﬁso ‘F’n°e|ﬁ%‘é“ eglzegtla%optﬁ 75.96 C. (onset

at 175. 67 C) thpe pkdleddp élll?‘oWeéP?fﬁWt@ﬁ@kﬂlWé@htWW Biprfoabsty. @dwtm@ﬂw@gf@mﬁémc analysis

(TGA). components to be administered, guidelines for administration, and/or guidelines for mixing
the components, can also be included in the kit.

The invention will be described in greater detail by way of specific examples. The

following examples are offered for illustrative purposes, and are not intended to limit the

invention in any manner. Those of skill in the art will readily recognize a variety of

20 noncritical parameters which can be changed or modified to yield essentially the same results.

EXAMPLES
Example 1: Preparation of (R)-3-(4-(7H-pyrroio|2,3-d]pyrimidin-4-yl)-1H-pyrazol-i-
yh)-3-cyclopentylpropanenitrile maleic acid salt
25 To a test tube was added (R)-3-(4-(TH-pyrrolo|[2,3-d]pyrimidin-4-y1}-1H-pyrazol-1-
y1)-3-cyclopentylpropanenitrile (153.7 mg, 0.5 mmol) and maleic acid (61.7 mg) followed by
isopropyl alcohol (IPA) (4 mL). The resulting mixture was heated to clear, cooled to room
temperature, and then stirred for another 2.5 hours. The precipitate was collected by filtration
and the cake was washed with 0.8 mL of cold IPA. The cake was dried under vacuum to
30  constant weight to provide the final salt product (173 mg).

The maleic acid salt was shown to be a 1:1 salt by H' NMR and crystallinity was
confirmed by X-ray powder diffraction (XRPD). Differential scanning calorimetry (DSC)
gave a sharp melting peak at about 175.96 °C (onset at 175.67 °C). The product showed only
slight weight loss up to 150 °C by thermogravimetric analysis (TGA).




Example 2: Preparation of (R)-3-(4-(7H-pyrrolol2,3-dIpyrimidin-4-y1)-11-1-pyrazol-1-
y1)-3-cyclopentylpropanenitrile phosphoric acid salt To a test tithe was added
(R)-3-(4-(7H-pyrrolo[2,3-dipyrimidin-4-y1)-1H-pyrazol-1- 5 yl)-3-cyclopentylpropanenitrile (153.5 mg)
~and phosphoric acid (56.6 mg) followed by isopropyl alcohol (IPA) (5.75 mL). The resulting mixture
was heated to clear, cooled to room temperature, and then stirred for another 2 hours. The precipitate
was collected by filtration and the cake was washed with 0.6 inL of cold IPA. The cake was dried under
vacuum to constant weight to provide the final salt product (17).7 mg). 10The phosphroic acid salt was.
shown lobe a 1:1 salt by IH NMR and crystallinity was confirmed by X-ra wder difflraction (XRPD).
Differential scaHTRY alBrnataiep R 3‘\%Q€Hgfd ?'}?éﬁi‘?hﬂ]%%ﬂ"éit“ﬁﬂgd %@é”ggz@ “he product
showed little wipitray dogentpioopdfe@doile pBevp hdfixaeiidal3: Preparation of

(R)-3-(4-(7H-pyrrolefg, 3-dipyrimidin-4ayda- :9-3(&@(2?%':1}[;&%1&g_@,ﬁxﬁl?&ﬁmﬁbﬁmt%ﬁ@ﬁw&@%ﬁu|foiC acid
salt To a test tube was added (R)-3- 4-% H-pyrrolo[2,3-clipyrimidin-4-y1)-11-1-pyrazol-1-
yl)-3-cycfopeﬂ?ﬁffr%%@ﬁﬁﬁfé’ﬁ%@%gdf AR g}@g@tlgg_cl 34g) v tgﬁ’/ggggfiml?ﬂrile (7.0
mL). The resustipgpviixtesBonWERAN €& iEMiD) cldaresoalethto ngo matarepet atuienr, 2008&dddhemstirred for

another 2 houlinEiRALSHIPHRIE AR SOlGRIRE IR INANCLING. AR, UARMATCAYADD 8 niL of

cold acetonitrile. The cake was drie under vacuum to constant weight to provide the final salt product
(180 mg).  THesukECaEshEWED Mowh &F REGIEA: sBReH ® YREh PRy seaifvmyvas
confirmed by o¢r@npevge rdiifsaickan: (kRIREY pRifterential aganning calorimetry (DSC) 75 gave a
sharp melting peak.at about 86.718,C, The pr dugt showed ljttls WF%"R&? IR G by TGA.
ExampleﬂA In vitro ﬁﬁpﬁ?ﬁ%}ég%csa;a tOIr%%ﬁ%ngi/ gct%l%t% 0 ates?compoundsCLc%J‘?\SJAK t?argaéts can be
tested accordqﬁgﬂg@lﬂqé)y X-ray powder diffraction (XRPD). Differential scanning calorimetry (DSC)

gave a sharp melting peak at about 198.66 °C. The product showed little weight loss up to
200 °C by TGA.

15  Example 3: Preparation of (R)-3-(4-(7TH-pyrrolo[2,3-d}pyrimidin-4-yl)-1H-pyrazol-1-
yh)-3-cyclopentylpropanenitrile sulfuric acid salt
To a test tube was added (R)-3-(4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-
yl)-3-cyclopentylpropanenitrile (153.0 mg) and sulfuric acid (56.1 mg) followed by
acetonitrile (7.0 mL). The resulting mixture was heated to clear, cooled to room temperature,
20 and then stirred for another 2 hours. The precipitate was collected by filtration and the cake
was washed with 0.8 mL of cold acetonitrile. The cake was dried under vacuum to constant
weight to provide the final salt product (180 mg).
The sulfuric acid salt was shown to be a 1:1 salt by 'H NMR and crystallinity was
confirmed by X-ray powder diffraction (XRPD). Differential scanning calorimetry (DSC)
25  gave a sharp melting peak at about 186.78 °C. The product showed little weight loss up to
175 °C by TGA.

Example A
In vitro JAXK Kinase Assay
30 Inhibitory activity of test compounds on JAK targets can be tested according to the

following in vitro assay described in Park et al., Analytical Biochemistry 1999, 269, 94-104.
The catalytic domains of human JAK1 (a.a. 837-1142), Jak2 (a.a. 828-1132) and Jak3 (a.a.
781-1124) with an N-terminal His tag are expressed using baculovirus in insect cells and

purified. The catalytic activity of JAKI, JAK2 or JAK3 is assayed by measuring the

15




following in vitro assay described in Park et al."4nalyrical Biochemistry 1999, 269, 94-104. The
catalytic domains of human JAK1 (a.a. 837-1142), Jak2 (a.a. 828-1132) and Jak3 (a.a. 781-1124) with
an N-terminal His tag are expressed using baculovims in insect cells and purified. The catalytic activity
of JAKI, JAK2 or JA1C3 is assayed by measuring the phosphorylation of a biofinylated peptide. The
phosphorylated peptide was detected by homogenous time resolved fluorescence (HTRF). 1050s of
compounds are measured for each kinase in the reactions that contain the enzyme, ATP and 500 nM

peptde i SOmHIS(AELT & BUlSEMILIONEN NACLEBHIMMT.ARA01 D/DL QK BSA. The

ATP 5 concentration’in the reactions’is 90 or Jakl, or Jak2 and 3 p111 for Jak3. Reactions

are carried odPHRAEBAYTEMpETAUFE BersEeRdHRER sTop &8 SRATROMBIS LA S RARIE EPF A2%B00 nM
SA-APC, 6 rtiffh&eiP R0 dn aesajtdubiesitRierkinmimerTBoston) MApeRidedingtorlelEuaipium labeled

anbody takes glagelor. A miRuies 0 H1TRApignal inmeasiieden aorusia Ralgssaler (Perkin

Elmer, Boston, MA). Both the phosphoric acid salt 100f the invention, and the corresponding free base

compound, wegectstirértoipdle Tasovaiicy ofteder thakn. 510 rinféerelikh ardA kY JxKokhnd JAKS.

Various modifications okthainysntianoimaddiiente thosedeacribeshgrainimwitohg appakent to those
skilled in the art from the fore%oin dgscri tion. Such modific%tions are 15also intended to fall within
rﬁ‘ékl‘:' (o

the scope of the Zppatdadf efdrohe BitdHah PEPreBNP apBiatsi & ilddporated

herein by refdiénidegimitbeehtirgtinm\Mhelt dsaoldinde dais:s| plasalbsdleotedttromd HTRF signal is

(R)-3-(4-(71-1:0y08QlQien 3-ANGER! mé%x&éfgﬁelknym@;%aézaﬁ?mcmﬁwm{%%m%%ma!eic acid
salt; (R)-3-(4-(7H-pyrrolo12,3-dlpyrimidin-4-y1)-1H-pyrazol-l-y1)-3- cyclopentylpropanenirrile
sulfuric é&d |f:’hgﬁafent10n, and the corresponding ffee’base compound, were found to have’ICsy values

of less than 50 nM for each of JAKIL, JAKZ2, and JAK3.

Various modifications of the invention, in addition to those described herein, will be
apparent to those skilled in the art from the foregoing description. Such modifications are
15 also intended to fall within the scope of the appended claims. Each reference cited in the

present application is incorporated herein by reference in its entirety.
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(R)-3-(4-(7H-pyrrolo[2.,3-dIpyrimidin-4-y1)-1H-pyrazol- | cyclopentylpropanenitrile phosphoric acid salt.
2. The salt of claim 1 that is (R)-3-(4-(7H-pyrrolo[2,3-cl]pyrimidin-4-y1)-1H-pyrazol-1-
y1)-3-cyclopentylpropancnitrile maleic acid salt. 3. The salt of claim 1 that is
(10-3-(4-(71l-pyrroloi2,3-dipyrimidin-4-y1)-1H-pyrazol-1." yl)-3-cyclopentylpropanenitrile sulfuric acid
salt. 4. The salt of claim]. that is (R)-3-(447H-pyrrolo[2,3-d]pyrimidin-4-y1)-1H-pyrazol-1-
y1)-3-cyclopentylpropanenitrile phosphoric acid salt. The salt of claim 1 that is substantially |solated

6. A method pacrmglgﬁglt of any one of claims 1 to 5 comprising combining (R)-3-
(4-(7H-pyrrolo[2 pyrimidin-4-y1)-114-pyrazol-1-y1)-3-cyclopentylpropanenitrile with malcic acid,
sulfuric acid, or pho f’i’é‘r?&l%?é 9PA composition comprising at least one salt of any one of claims 1

to 5 and at least onerptramaHeuticaly actieptabineaierHSyF@lcbmpdsition of claim 7 which is

suitable for OI’9|C?O %%F%f?“ n;ll@l%rl%g@ﬁ aga-{eﬁ? composition of claim 7 which is suitable for topical
admlnlstratlon 1 n?et d of modulating an activity of !AK comprising contacting JAK with a salt of

any one of claims 1@ 3:¢{THpradRetrotiRsriatdn 1o wWHERTZkiModulating is inhibiting. 12. A
method of treaykt’lgpan@l&ﬁ@ﬁadﬂtﬂl@aﬂﬁlﬂcwher@lﬂ said disease is associated with JAK activity,

comprising adminls%?\ r%gg% gnyT ‘i%wg %]wﬁﬁggqyg%ll}gf fr‘i%’le imcs\unt of a salt of any one of

claims 1to 5. 13 T erein s ase IS eraft rejection or graft versus
host disease. cyclopentylpropanemmle phosphoric acid salt.

2. The sali of claim 1 that is (R)-3-(4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-

yI)-3-cyclopentylpropanenitrile maleic acid salt.

3. The salt of claim 1 that 1s (R)-3-(4-(7H-pyrrolo[2,3~d]pyrimidin-4~yl)-1H-pyrazol-1~
yI)-3-cyclopentylpropanenitrile sulfuric acid salt.

4. The salt of claim 1 that is (R)-3-(4~(7H-pyrrolo[2,3-d]}pyrimidin-4-yl)-1H-pyrazol-1-
yl)-3-cyclopentylpropanenitrile phosphoric acid salt.

5. The salt of claim 1 that is substantially isolated.
6. A method of preparing a salt of any one of claims 1 to 5 comprising combining (R)-3-
(4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1 H-pyrazol-1-yl)-3-cyclopentylpropanenitrile with

maleic acid, sulfuric acid, or phorphoric acid.

7. A composition comprising at least one salt of any one of claims 1 to 5 and at least one

pharmaceutically acceptable carrier.
g. The composition of claim 7 which is suitable for oral or topical administration.
9. The composition of claim 7 which is suitable for topical administration.

10. A method of modulating an activity of JAK comprising contacting JAK with a salt of

any one of claims 1 to 5.
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14. The method of claim 12 wherein said disease is an autoi imune disease. 15. The method of claim
14 wherein said autoimmune disease is a skin disorder, multiple sclerosis, rheumatoid arthritis,
juvenile arthritis, type | diabetes, lupus, inflammatory bowel disease, Crohn's disease, myasthenia
gravis, immunoglobulin nephropathies, myocarditis, or autoimmune thyroid disorder. 16. The method
of claim 12 wherein said au 0 nmune disease is bullous skin disorder. 17. The method of claim 16
wherein said bullous skin disorder is pemphieus vulgaris (PV) or bullous pemphigoid (BP). 18. The

method of claim 12 wherein, saie.diseasqis as kil dis@rdehg A Sanlfigmethod of claim 18 wherein said

skin disorder is atopic dermatitis, psoriasis, skin sensitization, skin irritation, skin rash, contact
dermatitis or allergic contact sensitization. 70.The method of claim 12 wherein said disease is a viral
disease. 21.The methaetiaficlairmfbwhierein saigarical diseaseid Epstein BasriMadiwi(EBV), Hepatitis

B, Hepatitis C; RV Hi-Yok MAHEGHRFORIGI NI US (VYR Q&M%qacﬁgmt@m@e\émm’y)- 22.The

method of claim 12 whérein said disease is cancer. 23.The method of claim 22 wherein said cancer is
a solid tumor ¥THeMetRSHIRMINP 22 wherein said cancer is prostate cancer, renal cancer, hepatic
cancer, breast cancer, lung cancer, thyroid cancer, Kaposi's sarcoma, Castleman's disease or

pancreatic CANEET The method of claim 12 wherein said disease is allograft rejection or graft versus host

disease.

14. The method of claim 12 wherein said disease is an autoimmune disease.

15.  The method of claim 14 wherein said autoimmune disease is a skin disorder, multiple
sclerosis, theumatoid arthritis, juvenile arthritis, type 1 diabetes, tupus, inflammatory bowel

disease, Crohn’s disease, myasthenia gravis, immunoglobulin nephropathies, myocarditis, or

autoimmune thyroid disorder.
16. The method of claim 12 wherein said autoimmune disease is bullous skin disorder.

17.  The method of claim 16 wherein said bullous skin disorder is pemphigus vulgaris

(PV) or bullous pemphigoid (BP).
18. The method of claim 12 wherein said disease is a skin disorder.

19. The method of claim 18 wherein said skin disorder is atopic dermatitis, psoriasis, skin

sensitization, skin irritation, skin rash, contact dermatitis or allergic contact sensitization.
20. The method of claim 12 wherein said disease is a viral disease.

21, The method of claim 20 wherein said viral disease is Epstein Barr Virus (EBV),
Hepatitis B, Hepatitis C, HIV, HTLV 1, Varicella-Zoster Virus (VZV) or Human Papilloma

Virus (HPV).

22. The method of claim 12 wherein said disease 1s cancer.
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25.The method of claim 24 wherein said cancer is prostate cancer. The method of claim 22 wherein
said cancer is hematological. 27. The method of claim 26 wherein said cancer is lymphoma, leukemia,
or multiple myeloma. 28. The method of claim 22 wherein said cancer is a skin cancer. 29. The
method of claim 28 wherein said skin cancer is cutaneous 1-cell lymphoma or cutaneous B-cell
lymphoma. 30. The method of claim 22 wherein said cancer is multiple myeloma. 31. The method of
claim 12 wherein said disease is characterized by a mutant JAIC2. 32,The method of claim 3! wherein

at least one n}gtatio%ﬁfn%%gg@%%%}%&gﬁjq% '&gn@'ég ig)%gﬁ(pﬁmse domain of said JAK2. 33. The

method of claim 12 wherein said disease is a myeloproliferative disorder. 34. The method of claim 33
wherein said myeloproliferative disorder (MPD) is polycythemia vera (PV), essential thrombocythemia
(ET), myeloidamempiasiaswith shyelnfibrasis«ividiNM)aclraniconyelogesaonsdatakemibepaidL), chronic

myelomonoo g eI (el ik AvRerRasii oRllic exdra s ik R A auRleqe ast cel disease

(SMCD). 35.The met aim I2 wherein said disease is an inflammatory disease. 36.The method
of claim 35 wR&tgiti4atddigease is an inflammatory disease of the eye.

25.  The method of claim 24 wherein said cancer is prostate cancer.
26.  The method of claim 22 wherein said cancer is hematological.

27, The method of claim 26 wherein said cancer is lymphoma, leukemia, or multiple

myeloma.
28. The method of claim 22 wherein said cancer is a skin cancer.

29.  The method of claim 28 wherein said skin cancer is cutaneous T-cell tymphoma or

cutaneous B-cell lymphoma.
30, The method of claim 22 wherein said cancer is multiple myeloma.
31.  The method of claim 12 wherein said disease is characterized by a mutant JAK?2,

32. The method of claim 31 wherein at least one mutation of said mutant JAK2 resides in

the pseudo-kinase domain of said JAK2.
33, The method of claim 12 wherein said disease is a myeloproliferative disorder.

34, The method of claim 33 wherein said myeloproliferative disorder (MPD) is
polycythemia vera (PV), essential thrombocythemia (ET), myeloid metaplasia with
myelofibrosis (MMM), chronic myelogenous leukemia (CML), chronic myelomonocytic
leukemia (CMML), hypereosinophilic syndrome (HES), or systemic mast cell disease
(SMCD).

35, The method of claim 12 wherein said disease is an inflammatory disease.
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37The method of claim 36 wherein said disease is iritis, uyeitis, scleritis, or conjunctivitis. 38. The
method of claim 35 wherein said disease is an inflammatory disease of the respiratory tract. 39. The
method of claim 35 wherein said inflammatory disease concerns the upper respiratory tract. 40. The
method of claim 35 wherein said inflammatory disease concerns the lower respiratory tract. 41. The
method of claim 35 wherein said inflammatory disease is an inflammatory tnyopathy,'. 42. The method
of claim 35 wherein said inflammatory disease is myocarditis. 43. The method of claim 12 wherein
said disease is ischemia reperfusion or related to an ischemic event. 44. The method of claim 12
wherein said disease is anorexia or cachexia resulting from or associated with cancer. 45. The
method of claith 12 Wiserethrd ik Bige s hereanisnid fexsrisgrisHramassn iz itk Eshcer. 46. A
method of treating cancer in a patient, comprising administering to said patient a therapeutically

effective amovnt of ?hgalt Ig)f any one % claims | to QAL A.method. of treating a skin disorder in a
ya

: . mT o dO wiereln sgid disease is ‘ﬁl 18, UVEILL]S, Sﬁ ert hg, or.
patient comprising topica ministering to said patient a therapeutically etféctive amount of a salt of

any one of claiphgetyiss: 48.A method of treating inflammation in a patient comprising topically
administering to

38.  The method of claim 35 wherein said disease is an inflammatory disease of the

respiratory tract.

39,  The method of claim 35 wherein said inflammatory disease concerns the upper

respiratory tract.

40.  The method of claim 35 wherein said inflammatory disease concerns the lower

respiratory tract.

41.  The method of claim 35 wherein said inflammatory disease is an inflammatory

myopathy.
42.  The method of claim 35 wherein said inflammatory disease is myocarditis.

43, The method of claim 12 wherein said disease is ischemia reperfusion or related to an

1schemic event.

44.  The method of claim 12 wherein said disease ts anorexia or cachexia resulting from or

associated with cancer.

45.  The method of claim 12 wherein said disease is fatigue resulting from or associated

with cancer.

46. A method of treating cancer in a patient, comprising administering to said patient a

therapeutically effective amount of a salt of any one of claims 1 to 5.

47. A method of treating a skin disorder in a patient comprising topically administering to

said patient a therapeutically effective amount of a salt of any one of claims 1 to 5.
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said patient a therapeutically effective amount of a salt of any one of claims Ito 5. 49A method of
treating rheumatoid arthritis in a patient comprising administering to said patient a therapeutically
effective amount of a compound of any one of claims | to 5, or pharmaceutically acceptable salt
thereof. 50. A method of treating prostate cancer in a patient comprising administering to said patient
a therapeutically effective amount of a compound of any one of claims | to 5, or pharmaceutically
acceptable salt thereof. 51. A method of treating psoriasis in a patient comprising administering to

sald paticn thegapeyligally,¢(PGING AMANLOL S SPTIRQUIL A1 AT U5 OL HAMSL 1,

¢
pharmaceutically acceptable salt thereof 52. A method of treating multiple’ myeloma in a patient
comprising adwfmsieriightasipdiettstiraraputinda iy eHfeeinmsmheliftol ¥ compound of any one
of claims | to 5, or pharmaceutically acceptable salt thereof. 53. A method of treating myeloid

metaplasia wifh) myglothioris: (RAMNALIRAREIRMASTPIRINN AdBIisiIng IR eaid Rfient a
therapeutically effective amount o & compound of any one of claims 1 to 5, or pharmaceutically
acceptable saltiptreBrrsRpuacEHEG BrrERIALepbRASRAIARE PeranePlyinns patient'comprising
administeringpiousaick padiantectpempaitigalbs £ffective amount of a compound of any one of claims Ito
5. Or pharmaceutically acceptable salt thereof. 55. A method of treating essential thrombocythemia
(ET) in a patient comprising administering to said patient a therapeutically effective amount of a
compound of ¥hy oAestidaiph 5905 P Pisaaenise dutipaif capisb e danineras tS8IA method of
treating mycosigdungnidgsincaip lirbl compisingAdmpsisiengivsaid patiant @ therapeutically
effective amo%nt of a corr]eoound tg}fﬂanxhq{ge offclaims | to 5, or pharmaceutically acceptable salt
thereof 57. R Mathod of P/eaact(feg a héma 818()gical cancer in a patient comprising administering to said
patient a therapeutically effective amount of a compound of any one of claims 1 to 5, or

pharmaceuticglly accepiable.sallthereQtiaadith mathedhrbieatingchenicmyaiagrnals leukemia
(CML) ina pahient com@risiﬁ%gdministeri%to said agent a. thfer{a%?u}ica y effective amount of a
compound of BRYRSHE B CFAIRRE"T ?8’%{“5?’% SREBEALATY BECEStABIR SRIrt Ereof,

pharmaceutically acceptable salt thereof.

52. A method of treating multiple myeloma in a patient comprising administering to said
patient a therapeutically effective amount of a compound of any one of claims 1 to 5, or

pharmaceutically acceptable salt thereof.

53. A method of treating myeloid metaplasia with myelofibrosis (MMM) in a patient
comprising administering to said patient a therapeutically effective amount of a compound of

any one of claims 1 to 5, or pharmaceutically acceptable salt thereof.

54. A method of treating polycythemia vera (PV) in a patient comprising administering to
said patient a therapeutically effective amount of a compound of any one of claims 1 to 3, or

pharmaceutically acceptable salt thereof.

55. A method of treating essential thrombocythemia (ET) in a patient comprising
administering to said patient a therapeutically effective amount of a compound of any one of

claims 1 to 5, or pharmaceutically acceptable salt thereof.

56. A method of treating mycosis fungoides in a patient comprising administering to said
patient a therapeutically effective amount of a compound of any one of claims 1 to 5, or

pharmaceutically acceptable salt thereof,




59. A method of treating acute lymphoblast ¢ leukemia (ALL) in a patient comprising administering to
said patient a therapeutically effective amount of a compound of any one of claims | to 5, or
pharmaceutically acceptable salt thereof. 60. A method of treating chronic myelomonocytic leukemia
(CMML) in a patient comprising administering to said patient a therapeutically effective amount of a
compound of any one of claims Ito 5, or pharmaceutically acceptable salt thereof

57. A method of treating a hematological cancer in a patient comprising administering to
said patient a therapeutically effective amount of a compound of any one of claims 1 to 5, or

pharmaceutically acceptable salt thereof.

58. A method of treating chronic myelogenous leukemia (CML) in a patient comprising
administering to said patient a therapeutically effective amount of a compound of any one of

claims 1 to 5, or pharmaceutically acceptable salt thereof.

59. A method of treating acute lymphoblastic leukemia (ALL) in a patient comprising
administering to said patient a therapeutically effective amount of a compound of any one of

claims 1 to 5, or pharmaceutically acceptable salt thereof.
60. A method of treating chronic myelomonocytic leukemia (CMML) in a patient

comprising administering to said patient a therapeutically effective amount of a compound of

any one of claims 1 to 5, or pharmaceutically acceptable salt thereof
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