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HEPTANE- NI TRI LE AS JAK I NHI BI TORS This application clainms the benefit of
priority wb200835®@10v. Appl. No. 61/180,582, filed May 22T/1R0@9/0338 ch is
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The present invention relates to the Janus kinase (JAK) inhibitors
3-[4-(7H pyrrolo[2,3- d]pyrimdin-4-yl)-IH pyrazol-1l-yl]octanenitrile or
3-[4-(7H pyrrol o[ 2, 3-d] pyrim di n-4-yl) -1 Hpyrazol - |-yl]heptanenitrile, as
well as its conpositions and nethods of use, which is useful in the
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proliferation and activation, and can nodul ate both pro inflanmmtory and
ant i - IMELDO® DAY INNGIDNTSON to al | ow the host to react appropriately to
pat hogens. Signaling of a wide range of .cytokines involves the Janus ki nase
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di seases (e.g., asthma, system c |upuserythematosus, thyroiditis,
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Protein kinases (PKs) regulate diverse biological processes including cell growth,

survival, differentiation, organ formation, morphogenesis, neovascularization, tissue repair, and
regeneration, among others. Protein kinases also play specialized roles in a host of human
diseases including cancer. Cytokines, low-molecular weight polypeptides or glycoproteins,

20  regulate many pathways involved in the host inflammatory response to sepsis. Cytokines
influence cell differentiation, proliferation and activation, and can modulate both pro-
inflammatory and anti-inflammatory responses to allow the host to react appropriately to
pathogens. Signaling of a wide range of cytokines involves the Janus kinase family (JAKs) of
protein tyrosine kinases and Signal Transducers and Activators of Transcription (STATSs). There

25  are four known mammalian JAKs: JAK1 (Janus kinase-1), JAK2, JAK3 (also known as Janus
kinase, leukocyte; JAKL; and L-JAK), and TYK2 (protein-tyrosine kinase 2).

Cytokine-stimulated immune and inflammatory responses contribute to pathogenesis of
diseases: pathologies such as severe combined immunodeficiency (SCID) arise from suppression
of the immune system, while a hyperactive or inappropriate immune/inflammatory response

30  contributes to the pathology of autoimmune diseases (e.g., asthma, systemic lupus



Deficiencies in expression of JAKs are associated with nmany di sease st ates.
For exanple, Jakl-/- mce are runted at birth, fail to nurse, and die
perinatalwo20Radse@l S. J., M A Meraz, et al. (1998) CeCrr/i$3¢8)3573¥3-83).
Jak2-/- nouse enbryos are anem c and die around day 12.5 postcoitumdue to
t he absence of definitive erythropoiesis. The JAK/ STAT pat hway, and in
particul ar all four JAKs, are believed to play a role in the pathogenesis
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387-397). Inhibition of the JAK2V617F ki nase decreases proliferation of
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pathways downstream of JAKSs (e.g., Akt), has been correlated with poor prognosis in many
cancer types (Bowman, T., et al. Oncogene 19:2474-2488, 2000). Elevated levels of circulating

20  cytokines that signal through JAK/STAT play a causal role in cachexia and/or chronic fatigue.

As such, JAK inhibition may be beneficial to cancer patients for reasons that extend beyond
potential anti-tumor activity.

JAK2 tyrosine kinase can be beneficial for patients with myeloproliferative disorders,
e.g., polycythemia vera (PV), essential thrombocythemia (ET), myeloid metaplasia with

25  myelofibrosis (MMM) (Levin, et al., Cancer Cell, vol. 7, 2005: 387-397). Inhibition of the

JAK2V617F kinase decreases proliferation of hematopoietic cells, suggesting JAK?2 as a
potential target for pharmacologic inhibition in patients with PV, ET, and MMM.

Inhibition of the JAKs may benefit patients suffering from skin immune disorders such as
psoriasis, and skin sensitization. The maintenance of psoriasis is believed to depend on a number

30  ofinflammatory cytokines in addition to various chemokines and growth factors (JCI, 113:1664-
1675), many of which signal through JAKs (4dv Pharmacol. 2000;47:113-74).



of inflammatory cytokines in addition to various chenokines and growth
factors (JCI, 113:1664- 1675), many of which signal through JAKs {Adv

Phar macolwo02000386211 13- 74) . Accordingly, inhibitors of Pramis2kionases or

rel ated kinases are wi dely sought. For exanple, certain JAK inhibitors,

i ncl udi ng pyrrol opyridine and pyrrol opyrimdines, are reported in U S. Ser.
No. 11/637, 545, filed Decenber 12, 2006. Thus, new or inproved agents which

i nhibit kinases JAK are continual | needed fo ng new and
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provi des pharmaceutical osrtron risin

(7H pyhelmcu{lmsﬁ}od]; pyad meihoids fof-upé ﬁedckﬂbqfxyheazmlafé diyd¢ctaictbaaehthtsei leedsoand

3-[ 4- & pﬁérolo[Z 3- d]lpyrimdin-4-yl)-1H pyrazol-I-yl]heptanenitrile, or
a pha Hhec & Ycally acceptable salt thereof, and at |east one
pharmaceutically acceptable carrier. The present i nvention further provides
met hods of treating any of the various JAKassoci ated di seases and di sorders
named SIEYIMARKYOEIHBIINVENRYONo a patient a therapeutically effective

SR 7ok oy TSES: Y GiioD Proidin el thed A ibibitor 3 HexRaIN?T 1 e or 3-

[ 4- ( 7Hpytohiainof-21)3teppyszbin & 18ctdnanlittild, br RyhazRkeltichlly BeRpabrYal thdreof. or a
phar maceut IT%%lplrgser?tClgsepnttl%glﬁ?rtlfe?lpgov?(fies%h[a (S7H-pyrrolo[2 3-d]pyrimidin-4-yl)-1H-
pyrazol-1-yl]heptanenitrile, or a pharmaceutically acceptable salt thereof.
The present invention further provides pharmaceutical compositions comprising 3-[4-
20  (7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-ylJoctanenitrile or 3-[4-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-1H-pyrazol-1-yl]heptanenitrile, or a pharmaceutically acceptable salt thereof,
and at least one pharmaceutically acceptable carrier.
The present invention further provides methods of treating any of the various JAK-
associated diseases and disorders named herein by administering to a patient a therapeutically
25  effective amount of 3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-ylJoctanenitrile or 3-
[4-(7TH-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl]heptanenitrile, or a pharmaceutically
acceptable salt of the same.
The present invention further provides 3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-
pyrazol-1-yl]octanenitrile or 3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-

30  yllheptanenitrile, or a pharmaceutically acceptable salt thereof, for use in therapy.



The present invention further provides

3-[4-(7H pyrrol o[ 2,3-d] pyrimdin-4-yl)-1Hpyrazol - |-yl]octanenitrile or
3-[4- (7HWorewlBp213- d] pyri m di n-4-yl ) -1 H pyrazol - | yl j hepramsenowsizee, or a
pharmaceutically acceptable salt thereof, for use in therapy. The present
invention further provides use of
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The present invention further provides intermediates, processes for preparing the same,
and compositions containing the same, which are useful in the preparation of 3-[4-(7H-
20  pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl]octanenitrile or 3-[4-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-1H-pyrazol-1-yl]heptanenitrile, or a pharmaceutically acceptable salt thereof.

DETAILED DESCRIPTION
The present invention provides, inter alia, the JAK inhibitor 3-[4-(7H-pyrrolo[2,3-
25  d]pyrimidin-4-yl)-1H-pyrazol-1-yl]octanenitrile (Formula I):
’\,\/(CN
N—N
S \



d] pyri mdin-4-yl)-IHpyrazol -1-yl]heptanenitrile (Formula Il): I | or a
phar maceutically acceptable salt thereof. The conpounds descri bed herein
can be aswometwisse2fie. g., having one or nore stereocent ePEY/USBaDI3RLS
enantionmers are intended unl ess otherw se indicated. The conpounds of the
present invention can be isolated in optically active or racem c forns.
Met hods on how to prepare optically active fornms fromoptically inactive

startin terialslare kgﬁm i.n thef art, such as by resolution of racemc
mi xt urPe& PHRTRFCUt @IS BeeaPERtS 78 Sitthesi s, In some enbodi nents, the conpound

of For nul a The@feskht thPerdtidf pRo8AANLH O TR, the BAKORR]Vithr §lﬂba‘é7ﬁ~Q3;’yh%ld[Y,3l sol ated
fromthe S enantioner. In sone enbodi nents, the conpound of Fornmula |I or 11
i s thdligremdm-#-yberH-pypzobo hal lhgptendngtit(oehily Dsol ated fromthe R

enanti omer. Resolution of racem i Xxtures of compounds can be carried out
by any of nunerous nethods known in An exanpl e net hod incl udes
fractional recrystallization using a chir resolving acid which is an
optically active, salt-form ng organi,¢ acid. Suitable resolving agents for
fractional recrystallization nmethogs are, for exanple, optically active
acids, such as the Dand L forns of \Yartaric acid, diacetyltartaric acid,
di benzoyltartaric acid, mandelic acig, malic acid, lactic acid or the
various optically active canphorsulfomic\aci ds such as b-canphorsul fonic
acid. Resolution of racem c m xtur al so be carried out by elution on
a colum packed with an optically acti ved resol vi ng agent {e.g.,

di ?i trobenzoyl phenyl gl ycine). Suitabl g elution solvent conposition can be
detferm ned by one skilled in the art. II'he term "conpound,"” as used herein
i s meant phernaeltitddly atvdpedt: watthksredfse specified, all stereoi soners and

i sot opes of the structur e%@gﬁpi cted. All conpounds, and pharmaceutically
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the compound of Formula I or II is the R enantiomer, optionally substantially isolated from the S

enantiomer. In some embodiments, the compound of Formula I or II is the S enantiomer,
optionally substantially isolated from the R enantiomer.

15 Resolution of racemic mixtures of compounds can be carried out by any of numerous
methods known in the art. An example method includes fractional recrystallization using a chiral
resolving acid which is an optically active, salt-forming organic acid. Suitable resolving agents
for fractional recrystallization methods are, for example, optically active acids, such as the D and
L forms of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid,

20  lactic acid or the various optically active camphorsulfonic acids such as B-camphorsulfonic acid.

Resolution of racemic mixtures can also be carried out by elution on a column packed
with an optically active resolving agent (e.g., dinitrobenzoylphenylglycine). Suitable elution
solvent composition can be determined by one skilled in the art.

The term, “compound,” as used herein is meant to include, unless otherwise specified, all

25  stercoisomers and isotopes of the structures depicted.



Substantial separation can include conpositions containing at | east about
50% at | east about 60% at |east about 70% at |east about 80% at |east
about 90%voanidBaI about 95% at | east about 97% or arCramsiioabiyeg 99% by
wei ght of a conpound of the invention, or salt thereof. Methods for

i sol ating compounds and their salts are routine in the art. The phrase
"pharmaceutically acceptable" is enployed herein to refer to those
conpounds terlal ositiaons, and/o a e f ich are, within
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of Formul'a ||| hosphoric acid. In some enbodinents, the conbining is
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0C. In sone enbodi.nents, the al cqhol, can .be net.hanol noI anol ,
o butarapind P EHER R ERe i doSiEE St ach B BB Scopg of ghind®

embodifEdas j udrb,hfe'np rs@i%tr@ folr Uy@ﬂtdoﬁﬁc%RH Hafs@esRITAGRSS bEREs MERAMLRY
3-[4-(7Hpyrrolo pyrimdin-4-yl)-1Hpyrazol-l-yl]octanenitrile
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an a' cohol JThatexpressions, “ambient temperature” and “room temperature,” as used herein, are
understood in the art, and refer generally to a temperature, e.g. a reaction temperature, that is
about the temperature of the room in which the reaction is carried out, for example, a
temperature from about 20 °C to about 30 °C.
20 The compounds of the invention can be prepared according to the synthetic procedures
described below in the Example section. In another aspect, the present invention provides a
process for preparing a phosphoric acid salt of a compound of Formula III:
R
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tenperature of greater than about 20 OC (e.g., greater than about 40 0C
greater than about 60 OC, greater than about 80 OC, or greater than about
100 0C). woemmBs@mbodi nents, the conbining can be perf ecrad2@n/oadresit 60
OC. In sonme enbodi nents, the al cohol can be nethanol, ethanol, isopropanol,
or butanol. In sone enbodi nents, the present invention provides a process
for preparing 3-[4-(7Hpyrrol o[
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phosphoric acid, optionally in the presence of an organic solvent (such as
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phosphoric acid, optionally in the presence of an organic solvent (such as an alcohol) at a

20  temperature of greater than about 20 °C (e.g., greater than about 40 °C, greater than about 60 °C,
greater than about 80 °C, or greater than about 100 °C). In some embodiments, the combining
can be performed at about 60 °C. In some embodiments, the alcohol can be methanol, ethanol,
isopropanol, or butanol.

The present invention also includes pharmaceutically acceptable salts of the compounds

25  described herein. As used herein, "pharmaceutically acceptable salts" refers to derivatives of the
disclosed compounds wherein the parent compound is modified by converting an existing acid or
base moiety to its salt form. Examples of pharmaceutically acceptable salts include, but are not
limited to, mineral or organic acid salts of basic residues such as amines; alkali or organic salts
of acidic residues such as carboxylic acids; and the like. The pharmaceutically acceptable salts of

30  the present invention include the conventional non-toxic salts of the parent compound formed,

for example, from non-toxic inorganic or organic acids. The pharmaceutically acceptable salts of



reference inits entirety. Methods The conpounds of the invention can

nodul ate activity of one or nore Janus kinases (JAKs). The term "nodul at e"
is nmeant WO 2r®fBs62t0 an ability to increase or decreasePChaSaeiosi’ey of one
or nore nenbers of the JAK fam ly of kinases. Accordingly, the conpounds of
the invention can be used in nmethods of nodul ating a JAK by contacting the
JAK with any one or nore of the conpounds or conpositions described herein.
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modul d¢ieFgcy MYt y. Exanpl es of JAK-associ ated di seases incl ude
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transplant rejection {e.g., allograft rejection and graft versus host
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more of the compounds or compositions described herein. In some embodiments, compounds of

the present invention can act as inhibitors of one or more JAKSs. 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 compound of the

20  invention, or a pharmaceutically acceptable salt thereof.

Another aspect of the present invention pertains to methods of treating a JAK-associated
disease or disorder in an individual (e.g., patient) by administering to the individual in need of
such treatment a therapeutically effective amount or dose of a compound of the present invention
or a pharmaceutical composition thereof. A JAK-associated disease can include any disease,

25  disorder or condition that is directly or indirectly linked to expression or activity of the JAK,
including overexpression and/or abnormal activity levels. A JAK-associated disease can also
include any disease, disorder or condition that can be prevented, ameliorated, or cured by
modulating JAK activity.

Examples of JAK-associated diseases include diseases involving the immune system

30  including, for example, organ transplant rejection (e.g., allograft rejection and graft versus host

disease).



Furt her exanples of JAK-associ ated di seases include allergic conditions
such as asthma, food allergies, atopic dermatitis and rhinitis. Further
exanpl es WO 20K3a30ci at ed di seases include viral di sea®es/tsael/0azy2EPst ei n
Barr Virus (EBV), Hepatitis B, Hepatitis C, HV, HILV 1, Varicell a-Zoster
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In further embodiments, the JAK-associated disease is cancer including those

20  characterized by solid tumors (e.g., prostate cancer, renal cancer, hepatic cancer, pancreatic
cancer, gastric cancer, breast cancer, lung cancer, cancers of the head and neck, thyroid cancer,
glioblastoma, Kaposi’s sarcoma, Castleman’s disease, melanoma etc.), hematological cancers
(e.g., lymphoma, leukemia such as acute lymphoblastic leukemia, acute myelogenous leukemia
(AML) or multiple myeloma), and skin cancer such as cutaneous T-cell lymphoma (CTCL) and

25  cutancous B-cell lymphoma. Example CTCLs include Sezary syndrome and mycosis fungoides.

In some embodiments, the JAK inhibitors described herein, as well as other JAK
inhibitors, such as those reported in U.S. Ser. No. 11/637,545, can be used to treat inflammation-
associated cancers. In some embodiments, the cancer is associated with inflammatory bowel
disease. In some embodiments, the inflammatory bowel disease is ulcerative colitis. In some

30  embodiments, the inflammatory bowel disease is Crohn’s disease. In some embodiments, the

inflammation-associated cancer is colitis-associated cancer. In some embodiments, the



JAK- associ ated di seases can further include those characterized by
expression of a mutant JAK2 such as those having at | east one nutation in
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R TR NG T A R E e R
i nf | ammat orfheghir&emSi@Sention further provides a method of treating dermatological side effects of
other pharmaceuticals by administration of a compound of the invention. For example, numerous
pharmaceutical agents result in unwanted allergic reactions which can manifest as acneiform rash
or related dermatitis. Example pharmaceutical agents that have such undesirable side effects
20  include anti-cancer drugs such as gefitinib, cetuximab, erlotinib, and the like. The compounds of
the invention can be administered systemically or topically (e.g., localized to the vicinity of the
dermatitis) in combination with (e.g., simultaneously or sequentially) the pharmaceutical agent
having the undesirable dermatological side effect. In some embodiments, a compound of the
invention can be administered topically together with one or more other pharmaceuticals, where
25  the other pharmaceuticals when topically applied in the absence of a compound of the invention
cause contact dermatitis, allergic contact sensitization, or similar skin disorder. Accordingly,
compositions of the invention include topical formulations containing a compound of the
invention and a further pharmaceutical agent which can cause dermatitis, skin disorders, or
related side effects.
30 Further JAK-associated diseases include inflammation and inflammatory diseases.

Example inflammatory diseases include inflammatory diseases of the eye (e.g., iritis, uveitis,

10



Exanpl e i nfl ammatory di seases include inflammatory di seases of the eye
(e.g., iritis, uveitis,scleritis, conjunctivitis, or related di sease),
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In some embodiments, JAK inhibitors described herein can further be used to treat a dry
20  eye disorder. Asused herein, “dry eye disorder” is intended to encompass the disease states
summarized in a recent official report of the Dry Eye Workshop (DEWS), which defined dry eye
as “a multifactorial disease of the tears and ocular surface that results in symptoms of discomfort,
visual disturbance, and tear film instability with potential damage to the ocular surface. It is
accompanied by increased osmolarity of the tear film and inflammation of the ocular surface.”
25  Lemp, “The Definition and Classification of Dry Eye Disease: Report of the Definition and
Classification Subcommittee of the International Dry Eye Workshop”, The Ocular Surface, 5(2),
75-92 April 2007. In some embodiments, the dry eye disorder is selected from aqueous tear-
deficient dry eye (ADDE) or evaporative dry eye disorder, or appropriate combinations thereof.
In a further aspect, the present invention provides a method of treating conjunctivitis,
30  uveitis (including chronic uveitis), chorioditis, retinitis, cyclitis, sclieritis, episcleritis, or iritis;

treating inflammation or pain related to corneal transplant, LASIK (laser assisted in situ

11



dry eye (ADDE) or evaporative dry eye disorder, or appropriate conbinations
thereof. In a further aspect, the present invention provides a nethod of
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As used herein, the term “individual” or “patient,” used interchangeably, refers to any
animal, including mammals, preferably mice, rats, other rodents, rabbits, dogs, cats, swine,

20  cattle, sheep, horses, or primates, and most preferably humans.

As used herein, the phrase “therapeutically effective amount” refers to the amount of
active compound 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.

25 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 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

30 symptomatology of the disease, condition or disorder (i.c., arresting further development of the

pathology and/or symptomatology); and (3) ameliorating the disease; for example, ameliorating a
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As used herein, the term"treating"” or "treatnment"” refers to one or nore of
(1) preventing the disease; for exanple, preventing a disease, condition or
di sorder wo 2an/i3s@ivi dual who may be predi sposed to thePdirasaso/o3zondi ti on
or disorder but does not yet experience or display the pathol ogy or
synpt omat ol ogy of the disease; (2) inhibiting the disease; for exanple,
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noke mgmtgmlman%émceutl cal agents such as, for exanple,
chenot herapeutics, anti-inflamuatory agents, ster0|ds |nnunosuppressants

as wel | as Qgerarmpre agqitionnl phaymaggetidehgedrtsash a5, fon aemples cheethergpeutiss.

exarrpl ntlﬁ'aﬂﬁ gt%%?%ée'n%egtefmd %9{?%/118%%%%%5 2wl e]’écrazgﬁlgli:ﬁ t3(|’: gr}ifbﬁldUSEd in

conblna ion W resent |1 nventi on ment of

JAKas FK atnast ﬁihﬁ)etamch s, Sor ckample) those dekictibehis. WONBE) 0681056099, b beéheadghintd onal
pharnacegtlcal agents can_ be adnlnlstered to a patient S|nultaneously or
sequerst f p5ed ipeappgination yigthesompraynd of thearrersat By eitivadenicampntnivois” {e. g. |

b Qf)t €4 F’g@cme &15@1&%‘191%1‘&@1’5 orr%&ll ik, ﬂﬁg)n%n%%%@&la?gﬁd}ﬁﬁc 35’1 #ents

mel pha oxoru Icin, cycl op ospham vincristine, etoposl
carnusmnheamamdnmhéujakﬁumEmammm&msmgmmBdgwnUMBUQe coriticosteroids such as

dexanethas i sone, |l e Ber i bitors include the
conpounds EHQF IFBE?FV np@&ﬁ?%ﬁ?@lgﬁngsgﬁgréﬁ?@mH?g%he genera and

peci %Héibﬁﬁdl&%&@lmla AAdSaNRaaamalgﬁlg eét% LudB mMbh A4, @8R8 biciP2005/ 009967,
EP2005/0 10408, and U.S /578,491, Exanpl’e suitabl'e Flt-3

|nh|bWVdDBmNBbMDmb‘ﬁbﬁp@mﬁdﬁnxaﬁb @ﬁ@mﬁnmhaﬂh@eéhﬁlcally acceptable salts
TRy ST i e e e e T e Sl
accept abl e B@hipfe BasAHli 1ﬁb}1|bﬁ§1%dndlﬂde\/i@e QOMPOARS, adchhM¥h L2084 4deeptable
salts thereof, of the genera and species disclosed in U.S. Pat. No. 5,521,184, WO 04/005281,
EP2005/009967, EP2005/010408, and U.S. Ser. No. 60/578,491.
Example suitable Flt-3 inhibitors include compounds, and their pharmaceutically
20  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
acceptable salts, as disclosed in WO 04/080980, WO 04/056786, WO 03/024967, WO

25  01/064655, WO 00/053595, and WO 01/014402.

In some embodiments, a compound of the invention can be used in combination with one
or more other kinase inhibitors including imatinib, particularly for treating patients resistant to
imatinib or other kinase inhibitors.

In some embodiments, a compound of the invention can be used in combination with a

30  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
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Exanpl e suitable FAK i nhibitors include conpounds, and their

phar maceutically acceptable salts, as disclosed in WO 04/080980, WO

04/ 056786yowWn 00356224967, WO 01/ 064655, WO 00/ 053595, an@#CWDSQ@WHO3sy492. In
sonme enbodi ments, a conmpound of the invention can be used in conbination
with one or nore other kinase inhibitors including imatinib, particularly
for treating patients resistant to imatinib or other kinase inhibitors. In

some enbodi nents, a conmpound of the.ipvention can be used in conpination

o th Seieoner s bty S Cramplagt wblitors Plumettc B R o

nyel onRatnddd o MBIt pIPR¥B nlahfor bk SR IEERL ihASRONGROASIIARIRA 8 Ighalahhe response
to the chenot herapeutic agent al one, w thoutexacerbation of its toxic

e]t f ecltrsalpllE%k@miuieBredmismhiMli’]od@xorpbiaimné@@methamneagmh‘sfslc@@e(@ofrtwomib)-t r eat ment
i i ncl. i th imtati
et pnd e sl Son srbel EER I FaRB AR DS putnr it de e RE3oReF and

Vek cadad Fp® kiagenhRibitofsUAdiaiveast @ hidroRad cAgRNiS dUsiRBld dutédigestoteaibRitg Of

mul ti ple nyeloma include Ber-Abl, Flt-3, RAF and FAK ki nase inhibitors.

Addi t inJéKomhdlyiies pfthstrescaiineention arith aneadditionr bagsnt Fyrbermene. densaiicy a JAK

i nhi bi . Qf Lpvent i i i 1] - nor e,
rosi stafipRs gt IRGS bt sdRplch ABhARE bl SRR RSB R D
r ever shdJAK utabitdriof ai@osennlvbntidhe TAAKgdn¢dai Heaonbinddheitipthe pesstnt nvent i on.

The agents can be conbined with the_ present conpound in.a single or
cont i ﬁawguﬁg@aag%n%Pmonému%%b&@%enfpgmc%mh%ég%ﬂéﬁﬁaﬁibgtaém@astgfeﬁu| t aneously or

S90UeNlh Aldno ity SORAIARSIIS A8k Ree fiygore enbodi ments, a

corticosterol met hasone Ts adnm nistered to a patient in
conbi nat i orfnwhhb cambadinpotsnd caticottaoidvuehts dexantrdrasorichie adiexastecti&sone i s

adm nistered infermttently as o ed to.continuously. In sone further
emboaiPALHAN CRBHBReR VER B RIRE iy cBion WeTF i RS "ot her

t her ap@iihiGieRESRkAERMAIPE PN Blceh@choulya patient prior to, during,
and/ or after a bone marrow transplant or Stemcell transplant.

Phar maceut ilg admé&durther embodisicaidcdbalyngieonsof asompernderfghoineantion with other

i cal h ! f the | ' , I ni d i h
P8 ar it (R TRBER A ar B BB ADu P R R A bbb £

a Mmanighsplant or stem cell transplant.

Pharmaceutical Formulations and Dosage Forms
When employed as pharmaceuticals, the compounds of the invention can be administered
20  in the form of pharmaceutical compositions. These compositions can be prepared in a manner
well known in the pharmaceutical art, and can be administered by a variety of routes, depending
upon whether local or systemic treatment is desired and upon the area to be treated.
Administration may be topical (including transdermal, epidermal, ophthalmic and to mucous
membranes including intranasal, vaginal and rectal delivery), pulmonary (e.g., by inhalation or
25  insufflation of powders or acrosols, including by nebulizer; intratracheal or intranasal), oral or
parenteral. Parenteral administration includes intravenous, intraarterial, subcutaneous,
intraperitoneal intramuscular or injection or infusion; or intracranial, e.g., intrathecal or
intraventricular, administration. Parenteral administration can be in the form of a single bolus
dose, or may be, for example, by a continuous perfusion pump. Pharmaceutical compositions and
30  formulations for topical administration may include transdermal patches, ointments, lotions,

creams, gels, drops, suppositories, sprays, liquids and powders. Conventional pharmaceutical
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wel | known in the pharnmaceutical art, and can be adm nistered by a variety
of routes, dependi ng upon whether |ocal or systemc treatnent is desired
and upon wheoawrBas2io be treated. Adm nistration may be tPropiusad10(0837e$ udi ng
transdernmal, epidermal, ophthalmc and to nucous nenbranes including

i ntranasal, vaginal and rectal delivery), pulnonary {e.g., by inhalation or
i nsufflation of pomders or aerosols including by nebul i zer; intratracheal
or intranasal), oral Paren er adni pi stration des
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wi th an exci pi ent, an excl pl ent or encl |n such a
car r i epmipnsitibugs danrhemmthe foon oétefmtqnsl eillsapeads s llezengas bfeﬂmtspaphasts, ebixirgt her

cont ai ner. \When the ex0| ient serves a di | uent (] solid

o 2 shieasioty S s Sl o B & s i o e iMoo urn
for t %nﬁﬁﬁﬂ%’%ﬂ d&gfn%fé' aﬁfto 10°A WS wdifie o PRSI E b&ﬁﬁo@ﬁns&ﬁaﬂdmawgem@ﬁ m of
tabl ets wders, |ozenges, sachets, cachets, elixirs, sSuspensions,

errul SIC@mleSSWleNlml@S s@}ﬂ@mect @émcsm(@si sterdopackaged pawdery. i qui d medi um,

tments gontainin to 1 W b active

ound.  S0PTPaeE Ry aM Bl TR oEnye i@ b MR R e e REoR e b o
sol ut ipafticle @Rdpridras bblﬂbﬁﬁﬁgkx&ﬁﬁdlemwﬁﬁ@edlbﬂs DIf eeadcting cémpsunaus at i on, the
active compound can be mlled to provide the appropriate particle size

pri or sulstaviahy Hisalrblg, ittean e ntledto 4 prgtidasiEn ok lesy thatl R8O meshJEthedsiivund i s

; g 85 ﬁregwng(y 1ts s@%%#ﬂhg ’wa'tér sSl%Bleb fhe rBal’tlc‘Féjs&é)ca% ﬂ%aardﬁdsgédeoysrhﬁﬁngogo ﬂr&%ﬁe 5 han

substantially uniform distribution in the formulation, e.g. about 40 mesh.

20 A compound of the invention may be milled using known milling procedures such as wet
milling to obtain a particle size appropriate for tablet formation and for other formulation types.
Finely divided (nanoparticulate) preparations of the compound of the invention can be prepared
by processes known in the art, e.g., see International App. No. WO 2002/000196.

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol,

25  mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium
silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and methyl
cellulose. The formulations can additionally include: lubricating agents such as talc, magnesium
stearate, and mineral oil; wetting agents; emulsifying and suspending agents; preserving agents
such as methyl- and propylhydroxy-benzoates; sweetening agents; and flavoring agents. The

30  compositions of the invention can be formulated so as to provide quick, sustained or delayed
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conpound is substantially water soluble, the particle size can be adjusted

by mlling to provide a substantially uniformdistribution in the
f or mul at iwo,208/g562about 40 nmesh. A conpound of the i nvemCirars2omap3iyes m |l ed
using known mlling procedures such as wet mlling to obtain a particle

Size appropriate for tablet formation and for other fornulation types.
Fi nely divided (nanoparticulate) preparations of t he conmpound of the

i nvention c prepar ed esses kno e ar ., ,see
T o e et R iy S e R Ba o elibrb e byt s S xci pi ent s

i ncl udgohaGh Bsert dext rose, sucrose, sorbitol, mannitol, starches, gum
acaci a, cal cium phosphate, al ginates, tragacanth, gelatin, calcium
silicate, rihcrcompysitiand dandedetnhulbtod & a polk Jesagy fqr;rr cadhi dbongs, copgdining from
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such as nethyl - and propylhydroxy benzoat es; sweeteni ng agents; and

flavo &@e&&fﬁmglanw@e@té ApORINET HASITSES, e3ch UILGORtAEAS & aFcdsErMBeAdnattEY so as
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aft er Cadwi ni St ration nomn in the

art. Thﬁﬁﬁ@pmﬁﬁht&mmﬁfﬁamube fornulated |n a un|t dosage form each dosage
contai ning _fromabout 5 to apout 1000 nore usual ly about 100 to
about 500 nigie a6Hve spampoupdl gan begffecdive ayer &Pﬁ@etdﬁﬁarﬁwﬂﬁﬁetanéd%&ﬁ’é“\‘]drns" refers

tq 9 ph %ﬁh{ﬁﬁkt&éd% 3 ‘bh&rg%ﬁ%ictaﬁy %Hbétﬁ%'aﬁlo%ﬁt ‘l‘tnx!vﬂlaéeyurﬂgfs gs hdWeveR YR '%?é ubj ects

and ot her unit” containing a predetermned quantity of active
mat er iaalouotdicthé adrepoind apruatyedmirecdd siill a@atlﬂyéueab%uted@fyfathysman

associ at i Wi sui tabl e harrra eut ctl ve Cco

can bacen D U Blraits ik B bRGsaBa AL AR 1§ FAFTy St R Sl

a phargREastdteal ihy a@ﬁlﬁﬁ‘é‘otrﬂd%ﬁnéﬁ@tﬁﬁﬁsteﬂe& thé h% Ggh Ch%ﬁ%s%@ﬂse M\@ver that
the amount of the conpoun ct ual admi ni stere usual l'y be deternined

by a pm@lmdgalantle@tc&@rsdmgy Dﬁthte ﬂvethrréls @yramoms; arshis th&nc es, including t he
cg dition 'é_p L eat %t glggseré r oyatbz t K 1rmcnla %rta\;tell bodd he ac (fi|
ﬁpound Al AL Sfevet ‘1‘?811’851 RGP FPIky e el agver e erga 1§ NG o
pat i eRrtith 4 piearseyRIiticillexeipidnb & Pahiaeolid Prdyimil A, conipdsiide cbhtdmind=0r
preparing solid conpositions such as tablets, the principal active
i ngr edicBypEeRe9upNkEYre of a compound of the present invention. When referring to these
preformulation compositions as homogeneous, the active ingredient is typically dispersed evenly
throughout the composition so that the composition can be readily subdivided into equally
20  effective unit dosage forms such as tablets, pills and capsules. This solid preformulation is then
subdivided into unit dosage forms of the type described above containing from, for example,
about 0.1 to about 1000 mg of the active ingredient of the present invention.
The tablets or pills of the present invention can be coated or otherwise compounded to
provide a dosage form affording the advantage of prolonged action. For example, the tablet or
25  pill can comprise an inner dosage and an outer dosage component, the latter being in the form of
an envelope over the former. The two components can be separated by an enteric layer which
serves to resist disintegration in the stomach and permit the inner component to pass intact into
the duodenum or to be delayed in release. A variety of materials can be used for such enteric

layers or coatings, such materials including a number of polymeric acids and mixtures of

30  polymeric acids with such materials as shellac, cetyl alcohol, and cellulose acetate.

16



wi th a pharnmaceutical excipient to forma solid prefornulation conposition
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for s SN or i . terj. i i r. of
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fl gvorrg%h%%wme RAUKAHS: sﬁ,éteﬁféé o FUERETRH Rl s 0Ll t!eaﬁ/e%ﬁikdfaws% loPfiRrtM th

edible oils s as cottonsee sesame ol l, coconut oil, or peanut oil,
as welgasasNebulizied solatichsshay babrephed dmetlytfianatheurhilkdieg devionmobe hetamiginfzor

i nhal ation or, insuff]ation include sal uti ons, and. suspensi.ons, .i n }
e kP eBLbe PRt Bt B e G T & BB R e VRIS Phing paghing:
t her e@olutﬁ)ﬂ?sﬁ?&)f/ﬂ?&n? or pAVeddrlcBibEsifbns<@h ibd a8RAMASIH 0PNE P s dHh Qewdibigt abl e

phar maceuti cal accept abl e exci pients as described supra. In sone
enbodivhaelt delivehihedompdatian ions agprepraisimangeer ed by the oral or nasal

rggpirator rougg fok Ioc%J or %Ystenic effectf gﬁnggsit&ons in can be

ndBul i zed BYPIELTSFUIAHEPT YRR RGO TYEFOTGIHPTE K& IRy "B eat hed

di r ectelboliimhitd, Bertiaems khw Edilaifl @kt @n@oné BEMBRIIdrFihoBicdamieesdafed@om,
attached to a face masks tent, or intermttent positive pressure_ breathing

machi fer x3pIple lighid netafPemolxycbylope adet cthompupyicne alycehhije Vagehing atder ed
orall ¥nffikd! %%ﬁjlé%oﬁlwéﬂlgfs"df%?e%ms can be based on water in combination with glycerol and

one or more other components, ¢.g. glycerinemonostearate, PEG-glycerinemonostearate and

20  cetylstearyl alcohol. Gels can be formulated using isopropyl alcohol and water, suitably in
combination with other components such as, for example, glycerol, hydroxyethyl cellulose, and
the like. In some embodiments, topical formulations contain at least about 0.1, at least about
0.25, at least about 0.5, at least about 1, at least about 2, or at least about 5 wt % of a compound
of the invention. The topical formulations can be suitably packaged in tubes of, for example, 100

25  gwhich are optionally associated with instructions for the treatment of the select indication, e.g.,
psoriasis or other skin condition.

The invention further provides a pharmaceutical formulation for topical skin application,

comprising a therapeutically effective amount of a compound of the invention, or a
pharmaceutically acceptable salt thereof.

30 In some embodiments, the pharmaceutical formulation comprises:

an oil-in-water emulsion; and
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whi ch deliver the formulation in an appropriate manner. Topi cal
formul ati ons can contain one or nore conventional carriers. In sone
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carriers selected from for exanple, liquid paraffin, polyoxyethylene alkyl
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independently selected from white petrolatum, cetyl alcohol, stearyl alcohol, light mineral oil,
medium chain triglycerides, and dimethicone.

In some embodiments, the oil component comprises an occlusive agent component.

In some embodiments, the occlusive agent component is present in an amount of about

20 2% to about 15% by weight of the formulation.

As used herein, the term “occlusive agent component” refers to a hydrophobic agent or
mixtures of hydrophobic agents that form an occlusive film on skin that reduces transepidermal
water loss (TEWL) by preventing evaporation of water from the stratum corneum.

In some embodiments, the occlusive agent component comprises one or more substances

25  selected from fatty acids (e.g., lanolin acid), fatty alcohols (e.g., lanolin alcohol), hydrocarbon
oils & waxes (e.g., petrolatum), polyhydric alcohols (e.g., propylene glycol), silicones (e.g.,
dimethicone), sterols (e.g., cholesterol). vegetable or animal fat (e.g., cocoa butter), vegetable
wax (e.g., Carnauba wax), and wax ester (e.g., bees wax).

In some embodiments, the occlusive agent component comprises one or more substances

30  selected from lanolin acid fatty alcohols, lanolin alcohol, petrolatum, propylene glycol,

dimethicone, cholesterol, cocoa butter, Carnauba wax, and bees wax.
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40% by wei ght of the formulation. In sone enbodi nents, the oil conponent
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COBPI 2385 £Hdat 9% byDrEgsurshaenslateh.ected fromfatty acids (e.g., lanolin
acid), fatty alcohols (e.g., lanolin alcohol), hydrocarbon oils & waxes

g., ! .
(e.g., petroiwedhyreindiofpmy FstdTeainectgsntcompogent” pifeisye asebsginge of mixtyiciafcones
(25 IRLOUSPAE AUEL OLSNHE o SIRLESLEEPHL ARRLEN & Rl L Lo
(e.g.&haﬁ@§uﬂﬁhéﬁnhmhﬁbﬁﬁ enbodi nment s, the occl usive ageht conponent
conpri ses qQne or r& substanqgs,selected fromlanolin acid fatty al cohol s,
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ngoai&ﬂ%%ﬁkmﬂ?@&@&%?ﬁoﬂpﬁnyQEQTQEGS wax. | n some enbodi nents, the occlusive

agent conponent conprises petrolatum In sone enbodi nents, the occl usive
agent conpdneome cobpdineets, thkistiffepeg ngdratomponant someriesbodonmntessubsthgcesi

conponent ¢ ri ses stiffenin t conponent. In sone enbodi nents, the
stifféW&ﬁ&“gggﬁﬁeﬁgﬁigﬂgh.UF%$/géggﬁﬂ&in an amount of about 2%to about 8%
by wei ght af s6418 chBbdiH catsi MR -stiffeniHS 8 86@ponent B b15hBR: sabdthiRi ng agent
component” refers to a substance of mixture of substances that increases

t he vilsdpsidoptlanelcded omst st ey alsphalhe fornul ati on or inproves the

15 In some embodiments, the stiffening agent component comprises one or more substances
independently selected from cetyl alcohol and stearyl alcohol.
In some embodiments, the oil component comprises an emollient component.
In some embodiments, the emollient component is present in an amount of about 5% to
about 15% by weight of the formulation.
20 As used herein, the term “emollient component” refers to an agent that softens or soothes
the skin or soothes an irritated internal surface.
In some embodiments, the emollient component comprises one or more substances
independently selected from mineral oils and triglycerides.
In some embodiments, the emollient component comprises one or more substances
25  independently selected from light mineral oil and medium chain triglycerides.
In some embodiments, the emollient component comprises one or more substances
independently selected from light mineral oil, medium chain triglycerides, and dimethicone.
In some embodiments, the water is present in an amount of about 35% to about 65% by
weight of the formulation.
30 In some embodiments, the emulsifier component is present in an amount of about 1% to

about 9% by weight of the formulation.
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rheol ogy of the formulation. In sone enbodi nents, the stiffening agent
conponent conprises one or nore substances independently selected from
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In some embodiments, the stabilizing agent component comprises one or more substances
15  independently selected from polysaccharides.

In some embodiments, the stabilizing agent component comprises xanthan gum.

In some embodiments, the pharmaceutical formulation further comprises a solvent
component.

In some embodiments, the solvent component is present in an amount of about 10% to

20  about 35% by weight of the formulation.

As used herein, the term “solvent component” is a liquid substance or mixture of liquid
substances capable of dissolving a compound of the invention or other substances in the
formulation. In some embodiments, the solvent component is a liquid substance or mixture of
liquid substances in which a compound of the invention, or a pharmaceutically acceptable salt

25  thereof, has reasonable solubility.

In some embodiments, the solvent component comprises one or more substances
independently selected from alkylene glycols and polyalkylene glycols.

In some embodiments, the solvent component comprises one or more substances
independently selected from propylene glycol and polyethylene glycol.

30 In some embodiments, the compound of the invention is present in an amount of about

0.5% to about 2.0% by weight of the formulation on a free base basis.
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In sone enbodi nents, the pharmaceutical formulation further conprises a
stabilizing agent conponent. In sone enbodi nents, the stabilizing agent
conponentwpomrBs@mt in an anmount of about 0.05%to aboRrCTAXRMy/0s&TRght oOf
the formulation. As used herein, the term"stabilizing agent conponent”
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In some embodiments, the pharmaceutical formulation comprises:
15 from about 35% to about 65% of water by weight of the formulation;
from about 10% to about 40% of an oil component by weight of the formulation;
from about 1% to about 9% of an emulsifier component by weight of the formulation;
from about 10% to about 35% of a solvent component by weight of the formulation;
from about 0.05% to about 5% of a stabilizing agent component by weight of the
20  formulation; and
from about 0.5% to about 2.0% of a compound of the invention, or a pharmaceutically
acceptable salt thereof, by weight of the formulation on a free base basis.
In some embodiments:
the oil component comprises one or more substances independently selected from
25  petrolatums, fatty alcohols, mineral oils, triglycerides, and dimethicones;
the emulsifier component comprises one or more substances independently selected from
glyceryl fatty esters and sorbitan fatty esters;
the solvent component comprises one or more substances independently selected from
alkylene glycols and polyalkylene glycols; and
30 the stabilizing agent component comprises one or more substances independently

selected from polysaccharides.
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0.5% by weight of the fornulation on a free base basis. In sone

enbodi nents, the conpound of the invention is present in an anount of about
1% by weiwybt2oof13sdze forrul ati on on a free base basis. | RCIarse0100BIIAS Nent s,
t he conpound of the invention is present in an anount of about 1.5% by

wei ght of the fornulation on a free base basis. In sonme enbodi nents, the
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0.5%to about 2.0% of a conpound of the invention, or a pharmaceutically
accept abl e BRIROIHFBE @8FNT CHPPRGNG FRMPHSC ALY} B¥Mati on on a free base basis.

[ gsome ot dhE B Bod GOl cRORQBARL RAMAERSHARR.L More substances

i ndependently sel ecte rom atuns, fatty a m neral oils,
triglyceri desy alaond 38otetahowd3@sof witer eynwemghf ofthe donpdaimnt conpri ses one or
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from about 2% to about 8% of a stiffening agent component by weight of the
15  formulation;
from about 5% to about 15% of an emollient component by weight of the formulation;
from about 1% to about 9% of an emulsifier component by weight of the formulation;
from about 0.05% to about 5% of a stabilizing agent component by weight of the
formulation,;
20 from about 10% to about 35% of a solvent component by weight of the formulation; and
from about 0.5% to about 2.0% of a compound of the invention, or a pharmaceutically
acceptable salt thereof, by weight of the formulation on a free base basis.
In some embodiments:
the occlusive agent component comprises a petrolatum;
25 the stiffening agent component one or more substances independently selected from one
or more fatty alcohols;
the emollient component comprises one or more substances independently selected from
mineral oils and triglycerides;
the emulsifier component comprises one or more substances independently selected from

30  glyceryl fatty esters and sorbitan fatty esters;
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al kyl ene gl ycol s and pol yal kyl ene gl ycols; and the stabilizing agent
conponent conprises one or nore substances independently selected from
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agent conpapeste bymbweinghts: of the fornul ation; from about 5% to about 15% of
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the emulsifier component comprises one or more substances independently selected from
glyceryl stearate and polysorbate 20;
the stabilizing agent component comprises xanthan gum; and
the solvent component comprises one or more substances independently selected from
15  propylene glycol and polyethylene glycol.
In some embodiments, the pharmaceutical formulation further comprises an antimicrobial
preservative component.
In some embodiments, the antimicrobial preservative component is present in an amount
of about 0.05% to about 3% by weight of the formulation.
20 As used herein, the phrase “antimicrobial preservative component” is a substance or
mixtures of substances which the microbial growth in the formulation.
In some embodiments, the antimicrobial preservative component comprises one or more
substances independently selected from alkyl parabens and phenoxyethanol.
In some embodiments, the antimicrobial preservative component comprises one or more
25  substances independently selected from methyl paraben, propyl paraben, and phenoxyethanol.
In some embodiments, the pharmaceutical formulation further comprises a chelating
agent component.
As used herein, the phrase “chelating agent component” refers to a compound or mixtures
of compounds that has the ability to bind strongly with metal ions.

30 In some embodiments, the chelating agent component comprises edetate disodium.
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or nore fatty al cohols; the enollient conponent conprises one or nore
subst ances i ndependently selected frommneral oils and triglycerides; the
enul si fi ewOocompie@mt conpri ses one or nore substances i REpSEONB3798
selected fromglyceryl fatty esters and sorbitan fatty esters;the
stabilizing agent conmponent conprises one or nore substances independently
sel ected from pol ysaccharides; and the sol vent conponent conprises one or
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present in an amount of about 0.05%to about 3% by wei ght of the

f or mulVat¥on. As used herein, the phrase "antim crobial preservative

camponer” L SUIPLETES, Sy P 8y UAMARE S, i b
pr eserestin van ospEse naitiple mptiose Fovreamoplenpgiecss silistaapc mey hctds pethdent | y
sel ECte%lqllsfify?nrg a%glerkl'}/ cltorlg)paoqlgl?tea?la aas?ﬂ)ilﬁ)zqgg gé(e%?t nasgglle' such cases, the function of a
given component can be considered singular, even though its properties may allow multiple
functionality. In some embodiments, ecach component of the formulation comprises a different
15  substances or mixture of substances.
As used herein, the term “component” can mean one substance or a mixture of
substances.
As used herein, the term “fatty acid” refers to an aliphatic acid that is saturated or
unsaturated. In some embodiments, the fatty acid in a mixture of different fatty acids. In some
20  embodiments, the fatty acid has between about eight to about thirty carbons on average. In some
embodiments, the fatty acid has about 12 to 20, 14-20, or 16-18 carbons on average. Suitable
fatty acids include, but are not limited to, cetyl acid, stearic acid, lauric acid, myristic acid, erucic
acid, palmitic acid, palmitoleic acid, capric acid, caprylic acid, oleic acid, linoleic acid, linolenic
acid, hydroxystearic acid, 12-hydroxystearic acid, cetostearic acid, isostearic acid, sesquioleic
25  acid, sesqui-9-octadecanoic acid, sesquiisooctadecanoic acid, behenic acid, isobehenic acid, and
arachidonic acid, or mixtures thereof.
As used herein, the term “fatty alcohol” refers to an aliphatic alcohol that is saturated or
unsaturated. In some embodiments, the fatty alcohol in a mixture of different fatty alcohols. In
some embodiments, the fatty alcohol has between about 12 to about 20, about 14 to about 20, or

30  about 16 to about 18 carbons on average. Suitable fatty alcohols include, but are not limited to,

stearyl alcohol, lauryl alcohol, palmityl alcohol, cetyl alcohol, capryl alcohol, caprylyl alcohol,
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In sonme enbodi ments, the antim crobial preservative conponent conprises one
or nore substances independently selected from nethyl paraben, propyl
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formul ation further conprises a chelating agent conponent. As used herein,
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conpounds that has the ability to bind strongly with nmetal ions. In sone
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can nea ne nce or a mxture of substances. As used herein, the term
"fatt?ogﬁf g”?aegﬁrallphatlc acid that is saturated or unsaturat ed.

In some emmse@ RERin, HRGed@t-doybigkl éﬁte‘r’nre?ermd(zi S8Bpffnddbf hBE@RbLE Edhpourds ds.
In some enbodi ments, the fatty acid has between about ei ght to about thirty

car bordsripetd ﬁivlerthﬁgesterlfmagomef sorbitd iang at lsastohe fdtiytacyd. daitte awls usdfolfor 12 t o 20,
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sorbitan esters include, but are not limited to, the Span™ series (available from Uniqema), which
includes Span 20 (sorbitan monolaurate), 40 (sorbitan monopalmitate), 60 (sorbitan
monostearate), 65 (sorbitan tristearate), 80 (sorbitan monooleate), and 85 (sorbitan trioleate).
Other suitable sorbitan esters include those listed in R. C. Rowe and P. J. Shesky, Handbook of
20  pharmaceutical excipients, (2006), 5th ed., which is incorporated herein by reference in its
entirety.

As used herein, the term “polyethoxylated sorbitan ester” refers to a compound, or
mixture thereof, derived from the ethoxylation of a sorbitan ester. The polyoxethylene portion of
the compound can be between the fatty ester and the sorbitan moiety. As used herein, the term

25  “sorbitan ester” refers to a compound, or mixture of compounds, derived from the esterification
of sorbitol and at least one fatty acid. Fatty acids useful for deriving the polyethoyxlated
sorbitan esters include, but are not limited to, those described herein. In some embodiments, the
polyoxyethylene portion of the compound or mixture has about 2 to about 200 oxyethylene units.
In some embodiments, the polyoxyethylene portion of the compound or mixture has about 2 to

30  about 100 oxyethylene units. In some embodiments, the polyoxyethylene portion of the

compound or mixture has about 4 to about 80 oxyethylene units. In some embodiments, the
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fatty acids include, but are not limted to, cetyl acid, stearic acid,
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about abeutt2) axiyothylens unidy. b%n@bbmoww@roesgbtted&@rhlable@tefsanclydalb@bammt limatbdide,

b dt | .al coh | h | cohol
oty S Bohsien e i Ry B 3o LRBFA i EbRle ST EGRR20 ERRERY rkBieny T
al s oh@hono®uaab), doPOEE) @@ﬂbﬁhn ni@ﬂhﬁﬁmke)aAmM(QO) soebiehenyopalnsiehe! 60 sel achyl

al cohol , chi nyl al cohol, | i nol eyl al cohol, or mxtures thereof. As used

her ei #*POERY) paibian a@myﬁﬁaz?ﬂebﬁQKgﬂP 10) soerign syesestarisite. Ir(POE(Ebiosbitat i on
W th % %rsteﬁﬁ{egs%i (;P?%Eﬁ%@tso%lﬁn‘?ﬁét}{%%;e) (ﬁgzgﬁnﬁ?ﬁ(ﬁ%o@%ﬁw gl,ggte Bgrrer units,

or copolyrmer oxyal erein e al kyl ene
group (PGE(ZD)ts@rbﬁtan &oh@oléateplz%l ZP@E(S) sorbitan moaboleste), Asd 85 €ROBE0gkmbitie term
"oxyal kyl ene"”, enpl oyed alaone or in _conbination with other_terns, refers to

a gr olfolstte}. ohnisied heisiny|the abbreiationn PQvaresrpionokenysthylene by Q%PWI ene
gllMC()lfolloS\mPg dlYeelt’@E laﬁ&%vﬁ{lxﬁ‘fgfersﬁ? hlé%%ﬂlblate @ethg%etr HHu 1@% dan fatty

ester"” inc roduct s derlved ron1sor |to fatty aci ds
and, @phrpomlai Ichepmjﬂytbbtmj/yedmygdtqdmﬂ)itanmstess, in¢chnd¢ uxdlpogroswtbylbamsceblttm s and

polyethx .ated esters n epbodi the sorbitan fatty
ester 19 FDGTyETH TRyt BT CaROSF Bid by 38y PGS BE T Rbriire AR Bron

" sor bicb@ggw)esihed. whﬁthg fcbBHoRatEPRROMM: refberidh Xt HY &ntREtyC IRAHNESbodsIhied
fromthe ésterification of sorbitol and at |east one fatty acid. Fatty

aC| ds th@mlmthmﬂatd@mrbnmgesmes s pelybarbatce bt wmee ¢mbddiments the pelyethavylateiini t ed
rq:ge cgl g,h%reQ@. Suitabl e sorbitan esters include, but are not
ﬁltéa 8" “¥'He S§B ﬁ@iﬁ? eries (available from Unigenma), which includes

Span 20 ( soqdistaReret) eleabiat @y cerdlOfafts 0sthist adferyan adabTidl-at eigly&Rides of bi t an
nonostearate), 65 (sorbitan tristearate), 80 (sorbitan rmnooreat e), and 85
( sor bifgtanaqigs. o heglyoeryl fatty esters may be optionally substituted with sulfonic acid groups, or
pharmaceutically acceptable salts thereof. Suitable fatty acids for deriving glycerides of fatty
acids include, but are not limited to, those described herein. In some embodiments, the glyceryl
20  fatty ester is a mono-glyceride of a fatty acid having 12 to 18 carbon atoms. In some
embodiments, the glyceryl fatty ester is glyceryl stearate.
As used herein, the term “triglycerides” refers to a triglyceride of a fatty acid. In some
embodiments, the triglyceride is medium chain triglycerides.
As used herein, the term “alkylene glycol” refers to a group of formula —O-alkylene-,
25  wherein the alkylene group has 2 to 6, 2 to 4, or 2 to 3 carbon atoms. In some embodiments, the
alkylene glycol is propylene glycol (1,2-propanediol).
As used herein, the term “polyethylene glycol” refers to a polymer containing ethylene
glycol monomer units of formula -O-CH,-CH,-. Suitable polyethylene glycols may have a free
hydroxyl group at each end of the polymer molecule, or may have one or more hydroxyl groups
30  etherified with a lower alkyl, e.g., a methyl group. Also suitable are derivatives of polyethylene

glycols having esterifiable carboxy groups. Polyethylene glycols useful in the present invention
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O her suitable sorbitan esters include those listed in R C. Rowe and P. J
Shesky, Handbook of pharmaceutical excipients, (2006), 5th ed., which is

i ncor por aveaotverssizm by reference in its entirety. As usedThse@on3she term

"pol yet hoxyl ated sorbitan ester” refers to a conpound, or m xture thereof,

derived fromthe ethoxylation of a sorbitan ester. The pol yoxethyl ene

portion of the conpound can be between the fatty ester and the sorbitan

noi ety her ei n e term"sorbitan ester"” ref 0.acC ound or

e ucen B piEdSY it o nR o ERar FRd tan PP Bec B Rt ar

| east ea{b%dﬁ@énw t1RCdvAragE Al d1¥cudf vkt S8 tHé! otﬁ,thﬂa{el %{%&ﬁl i fAgm RBS MDYy x| at ed

sorbitan esters include, but are hot Ilntte ose described herein. In

sone @hbvmﬂoﬁ@n Itssonndmnlmduyl@mshh W@a@ rpolﬁt:mlamwcightt dfghe petpethpldnoglyndlds ur e

has ahout oxyet h I n sone

Doty ol aud a6 Btiong R0bet Y RarhY SRS HRE L e P BB AT B kD ot 100
oxyet @bg@ﬂ@ldﬂélgﬂﬁwl isrfrc&@aaotaabo% et 900.t e sdand yavyEdiseme apaagd on of the
compoun m xture has about 4 to about 80 oxyethylene units. ITn sone

enbodinpgudar Weh@w yhoxiyeby dily eneeslpes 65 GoubfOd. hSuikdrppelethplenaivedlse has

v o llhd, BROHE ndch RPN ot oo SRR JEHiaDo, ddifatvione | 50

oxyet tgwceneom rpol}&thy&ﬂetg&iﬂajoﬂjbpm m&t;lstﬂy@thﬁblmjglswlkﬂ()()a The sit@bsr follolvitghethe but
are not ted to the Tween(tm serjes (avallablefromUnlqerra) whi ch
i ncl udiégh %ﬂa%re(f@m@@)avgrag%npieﬁut%wagélapéthépo ypel- (POE(4) sorbitan

mgpol aur at g 0410in(\%t§(c% ?&591'1 tfois W%We%ﬁ%@lgcoﬁﬁnéﬁ%ﬁ?bvé%a@ tan

nonostearate), 60K (POE(2 sor |tan nmonost ear at sorbitan
nonos tneaeayeh) highmnd FRﬁE@H@)r mmng ibtagdns.t Forstkempkt &) sonBknfeOEN23), thor bi t an

nmonool eat 80K nmonool eate), 8 1 (POE(5) sorbitan
monool &R %Kméﬁa §YW% %§8¥”£8$ﬂptaﬂgP?F8‘E%te) As used herein, the
abbrevi at i o aftfaEcrob®fl BFeSerty @t ROIMOX VAL brefRed %halﬂﬁg‘e%ast@lpb%nrtﬁttéﬂe POE
abbreviation refers to the nunber of oxyethylene repeat units in

c o) rrpo@ntjmlc@biélrprsmaatyle @ompolmt atkyal roréen @ﬁﬁ oilveah C%p@tegt i nc | ude t he

yo yeth rbi.tan f |.i ste .
Hesk ﬁfﬁ‘ lieihap ? %/ Fésaﬁ’re%%‘ﬁ 8}%1&% aé%@t}bz}ng BER! Coénponﬁtl. ‘ﬁlﬁh| S
| ncor raqfoaﬂi@ﬂomﬁé gdmelbyoﬁlp{)@nence inits entirety. In some enbodi nents, the
pol yet hoxyl ated sorbitan ester is a polysorbate. In sonme enbodi ments, the

pol yethoxy 4t @dpkase b them peepisd by snigsigyaasnpdlient gpmponent, an emulsifier

component, an occlusive agent component, and a stiffening agent component. The oil phase is
heated to 70-80 °C to melt and form a uniform mixture.

20 4. An aqueous phase is next prepared by mixing purified water, the remainder of the solvent
component, and a chelating agent component. The phase is heated to 70-80 °C.
5. The aqueous phase of step 4, antimicrobial preservative phase of step 1, and the

compound of the invention, or a pharmaceutically acceptable salt thereof, are combined to form a

mixture.
25 6. The stabilizing agent phase from step 2 was then added to the mixture from step 5.
7. The oil phase from step 3 is then combined under high shear mixing with the mixture

from step 6 to form an emulsion.
8. Finally, additional antimicrobial preservative component may be then added to the
emulsion from step 7. Mixing is continued, and then the product is cooled under low shear

30  mixing.
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As used herein, the term"glyceryl fatty esters" refers to nono-, di- or
triglycerides of fatty acids. The glyceryl fatty esters nay be optionally
substi t utwo 2eitt3seul f oni ¢ aci d groups, or pharnmaceuti calPCy/iseciopssibg e salts
thereof. Suitable fatty acids for deriving glycerides of fatty acids
include, but are not Iimted to, those described herein. In sone

enbodi nents, the glyceryl fatty ester is a nono- gl yceride of a fatty acid
havi ng 12 18 carbon atons. In some odi ment s ester

t he
Y e The el O CRdogRRar HapE o B e srb o pirg P i S dopbind o o

tri gl Yeek wiat i@fbeﬁ‘lﬁ aahﬁﬁﬁst%fe,'ddthe pRr 8B MBI SN, $ulR af Bfoghylg%rs ogle i's
medi um chain triglycerid used herein, the term "al ene gl ycol "

r ef er sharepya thyr staip Oﬁfhefp@tlmll Téie n@llatﬂ«;ﬂaén@nlﬁtrmr @idithe hike.dh Itl}drmtlgr oup has 2

gI oo bp i, Shufielifod < bEabu iR s A pRReTE aRERE SulERLS fply gy Wi

" psl yah{bmheﬁﬁfﬁgblytqg |cure|'cﬁ‘faﬁl’e&sﬂp@rtﬁll@@l‘ﬁéﬁ&he Sanitams bﬂﬂleQﬁi&Mée@eﬂﬁ igl ycol
nmononer units of fornula -0- - Swtable{mé | ene gl ycol s may

have #&ompleatiopgrlfisetivedeisp “akl démnld oarife giscaspeopshili P@@@:ﬁ%weléas by have
one or r e a net hyl
oo B SRR I A, WAV B o B

est er idicaddl, theage boquh@hdlglaﬁera%nxdeiolnwfel&ep@lbm@ﬂldsthaSﬁéuI in the pr esent

i nventioncan be pol%/rrers of any chain | ength or nol ecuyl ar wei and can

i ncl ude br AMSKPAGOSTHANSHENISIBBHP RERtIent aR&e Ay Bedgan P@é@?%ﬁuglﬁﬂl ght of the
DQbyetcB ?8&&0&1 d/e‘éﬁjﬂbédsabwé)r’f'h@&oé%ﬁ%gﬁo QCQﬁM eI%PZQﬁ bgOanséﬁ n 8 TReHL AR S,

aver age nol ecul ar wei ght of the polyethylene gly rom about 200
t o abcbcnhnﬁt@les) or hmy denerdanbbeacdendeoud svdutaons rcalg be pmdkagmd far uveasghtorof t he

ol ye rom abo 200 t In sone enbodi nents,
Poe” et adnE i et PRRABES brige gem Dot B tgils aak0s CyBRtarioge,
Sui t atahﬁmgglraﬁ%hhﬂl@m 0¥ kﬁé%hﬁ;ohﬂ@%ﬁéﬂ@paﬁ%tgzﬂic@llﬁ%ll bé Batlvesh § and Pl WR8LY! ene

gl ycol - 200, pol yet hyl ene gl ycol - | ene gl ycol - 400, polyethylene
gl ycoIm@@@blyaﬁlmnédbQ@mdymtwhere@ryldmlfm%@ to 8‘Héwnihht>emderrsjo¢®mawgset0ﬁeer@m$h in

f h h
oitF- 1 s BB PeRe v O at ar g v st SyhERELin B Pk Rty fen
over healgks. m xer with high and | ow shear m xi ng bl ades. For exanple, in sone

enbodi nents, the fornulation can sglnt hesi zed by the follow ng procedure.
The therapeutic dosage of the cornpoun of the present invention can vary according to,

for example, the particular use for which the treatment is made, the manner of administration of
the compound, the health and condition of the patient, and the judgment of the prescribing

20  physician. The proportion or concentration of a compound of the invention in a pharmaceutical
composition can vary depending upon a number of factors including dosage, chemical
characteristics (e.g., hydrophobicity), and the route of administration. For example, a compound
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

25  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 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

30  extrapolated from dose-response curves derived from in vitro or animal model test systems.
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1. An antimcrobial preservative phase can be prepared by mxing at |east a
portion of the antim crobial preservative conponent with a portion of a

sol vent cwoporerse212. Next, a stabilizing agent phase i Cprusp@aomss/Ry m Xxi ng
a stabilizing agent conmponent with a portion of the solvent conponent. 3.
An oil phase is then prepared by m xing an enollient conponent, an

emul si fier conponent, an occl usive agent conponent, and a stiffening agent

conmponent. The oil .phase.js. heated tq 70-80 0OC to nelt and .forma uniform
mixture. 4 Thagomansbae o %@VF%UW%W%%%%WFW%T@Qﬁa%‘ﬁ?i”ﬁled water, the

renai pigmRbuideaSAtVRBh a2 RGN rap AL, AcrblEbAL IThndBA0ty CRPRAREY:- The
phase is heated to 70-80 0C. 5. The aqueous phase of step 4, antimcrobial

pr esenmatunpsupphasant,aikagplep of whaohdire hefed berpmabeveof t he i nvention, or a
pharmaceutically acceptable salt thereof, are conbined to forma m xture.
6. The stabilizing agent phase fromstep 2 was then added to the m xture

frem 91.8pled Cofipod® Bid Aselpasribrom step 3 is then conbi ned under high shear
mxing with the mxture fromstep 6 to forman enulsion. 8. Finally,

addi t i onal Asethariagnesbeizhe presed inventige rdgpporehrledepnnoandhelthe dveatiano t he
emul si . f t . I i j t t. . . | ed
onder (CRi-EATLS FR Lol AG: ki RN QPR L8R oSl FnRlBC SRR3R, £
to a m&biifﬁ Iaﬁsgy\é, Ibgthyz‘a_rvymdaﬂtmdw@g fdiﬁ@cmli\ahhgtanﬁqlubl&itﬂglgam% i Sdse¢ @hﬁpl‘éd’)e f
pur pose of. the admnistrat|on, such as ropnyl.axi s or t er apy the state o
the pdRqlesing hvmanmanderiderti iy Akshigaads _BYI mhaition Rigdingad a inbeled rarmpuat ¢
app! | GAlchRfSI SREPRRGH limaﬁ&mcpﬁe@ﬁ@mgéagg&%@'c&ﬁaiﬁ sBaf 1268t BdhfRAMs.
sufferi ng flro}’n a I sease 1 n an anount sufficient to cure or at east

parti dlheyraentastertioe foyhmpticrisdes fisotdpacalliydelade amdpaunds efothp inveatioronsn

Ef fective doses w.ll. depend on the, di sease conditi.on heing treated as well
s by IRy RIS, ming S SR s RGP URSH TR BKES such

as t heyeyat irdplackll ot BesHiBQASLan 4BR R ARk RRd oPRRS AlmELRRstkdtan of
the patient, and the |ike. The conpositions adm nistered to a patient can

be i n framethegitomisfmysh ar masseumikealtypdeatydeind vmstute §iox i obtalibescartinehese

CQEPOY b A0 Ta SRR ShE thiy BERcODobON R kDB RasTr e predt inBntion include
but are not limited to *H (also written as D for deuterium), “H (also written as T for tritium), ''C,
B3, Mo, BN, BN, 90, V70, 180, 8F, 358, 3Cl, Br, 7Br, "*Br, 7Br, "I, 1, T and "*'I. The
radionuclide that is incorporated in the instant radio-labeled compounds will depend on the
specific application of that radio-labeled compound. For example, for irn vitro JAK labeling and

20  competition assays, compounds that incorporate *H, "C, *Br, 1, P11, S or will generally be

most useful. For radio-imaging applications He, B, 12°1, 121, 24, Y, 7By, "°Bror 'Br will
generally be most useful.

It is understood that a “radio-labeled ” or “labeled compound” is a compound that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected from

25  the group consisting of *H, '*C, I, *°S 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
into organic compounds are well known in the art, and an ordinary skill in the art will readily
recognize the methods applicable for the compounds of invention.

30 A labeled compound of the invention can be used in a screening assay to

identify/evaluate compounds. For example, a newly synthesized or identified compound (i.e.,
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techni ques, or may be sterile filtered. Aqueous solutions can be packaged
for use as is, or lyophilized, the |yophilized preparation being conbi ned
Wi th a stwoi2b®/aeazeous carrier prior to adm ni stration. PChaspHooBs2$he
conpound preparations typically will be between 3 and 11, nore preferably
from5 to 9 and nost preferably from7 to 8. It will be understood that use
of certain of the foregoing excipients, carriers, or stabilizers wll

result in the formati.on of pharmaceutical .salts. The. t eutic dosage of
e cimpoemBoEK s Lol SARDERTABHCE A 1§ 2Py Thtoddran AK B, RO .
the paphi@uhdn VafitibR WhehicoMadill WileHeMRIK, thidudPEsokitd\er tHRMEln®f For

adm ni stration of the conpound, the health and condition of the patient,

and t lssappldgaresst confipouhé (lpbdedrdahibagvghaied &irats abitie tqredpesrinding of another

concentration of a conmpound of t invention, in a pharpaceutic o
composprPaiRluficy d GRTREaRSG AR5 G TR P uBREARE R e Bibage,
chem Gah 160866 8IdI 6 Cb@Pet Qvith the BAd L dORDSIAdbr bmdhetthehd IR Qiredtly .
adm ni stration, For exanple, a conFound of the invention can be provided in
an aquesakstoshy ¥s bindwigcaiinibuf Carvesslyutl wmcheracricngeabsys, the stardsrdbout 10%

w v of far I LNk strati ' ranges
e oSO e RRESRS R AN L A e LAl 99,
gntd)odilmmﬁisstaﬂdbﬁidmufﬁamgﬁomsoréd mmlra&kmlutevﬂuélg thﬁgddélg)etidombﬁtmeeﬂﬂﬁblng/ kg of
ody wei ght per day. The dosage is likely to depend gn. su vari abl es as
the t ﬂf@g%m&ogspp angkthg fesheuarqusH. Pxd tbmﬂﬁ%&é@énwff@atg@? HsrtestepmpPavgt al |

hﬁﬁlthsﬁﬁéﬁﬁ§ﬂgﬁe&he particular patient, the relative biological efficacy
of the conmpound sel ected, formulation of the excipient, and its route of

adm ni stration. Effective doses can be extrapol ated from dose-response
curvez(derived fromin vitro or ani mal nodel test systens. The conpositions
of thé&4nvention can further include one or nore additional phar maceuti cal

agent s suchriagréschtiaNaiHag fBeH L Gos phh@iRbahicafRid ndenfl] RIBRLRSIY, is@goound, or
i mmunosuppr essant, exanpl es of which are |isted herel nabove. Label ed

Conpotrsdineat dr prssentionsi HoHsassporthe disaaspeer disdrdetsesush es egrtcet, mbegitinglpde el at es
tﬁ | abel ed con$o¥nds oftLhe in ention.éqadio-L§beled £l uo escen&-habeled,
et'2. ) *PREE MREUTATHICT SIS PIERPEUHC R EPRY UL QTR s BIGTEPEH G Y

assay sffeb@dunhduny bf & Gorapslinddf Vhi@veritidh. @dhalitszhf Gurtied irdUala! iftdaditddgonks | N
ti ssue sanples, including human, and for identifying JAK |iIgands by

i nhi binkqre AT KRS §gNEMLIgN] %MGW&%M germponents, such as, for example, containers

with one or more pharmaceutically acceptable carriers, additional containers, etc., as will be
readily apparent to those skilled in the art. Instructions, either as inserts or as labels, indicating
20  quantities of the 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 non-critical

25  parameters which can be changed or modified to yield essentially the same results.
EXAMPLES

Example 1. 3-[4-(7H-pyrrolo[2,3-d|pyrimidin-4-yl)-1H-pyrazol-1-yl]octanenitrile
phosphoric acid salt
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Accordingly, the present invention includes JAK assays that contain such

| abel ed conpounds. The present invention further includes

i sot opi cavbyeicaised2ed conpounds of the invention. An "iseCofiSe@blogs72or
"radi o-1 abel ed" conpound is a conpound of the invention where one or nore
atons are replaced or substituted by an atom having an atomi ¢ nass or nass
nunber different fromthe atom c nass or mass nunber typically found in
nature (i.e., naturally occurri . Suitable radi onuclides that nay be

i ncorporated in conpounds of thgg%hesggg(rﬁsention i nclude but are not
limted to 2H (also witten as D for erium, 3H (also witten as T for
tritium, 11C, 13C, 14C, 13N, 15N, 150 180, 18F, 35S, 36C, 82Br
75Br, 76Br, 77Br, 1231, 1241, 125! and 1 . The radionuclide that is

i ncorporated in the instant radjﬁ-labeled conpounds wi || depend on the

specific application of that wadi eH abel ound. For exanple, for in
vitro JAK | abeling and conpetiti assayﬂi ounds that incorporate 3H,
14C, 82Br, 1251 , 1311, 35S or will generaTyNbe nost useful. For
radi o-i magi ng applications 11C, 18F, 1251, 1231, 1241, 131 |, 75Br, 76Br or
77Br \Sirdp [ -gemeralehiritle nost useful. It is understood that a "radio-1 abel ed
" or "label ed conmpound"” is a conpound thg{ ﬁﬁs i ncorporated at | east one
radi onuclide. In sone enmbodi nents tie~radroriucl ide is sel ected fromthe
group consipt] 06, f a0 MG ol &St oA ARM F3BFan. NGUARERANG | BYEDKIRN can
further include syﬁfﬁetlc met hods ' or |ncorpora{|3§ radi o i'sotopes i nto
cofpoundsCofastadeed dropivise arsolubiph ol @ictis/1 oRinvatshyilfHospigatdaQr aili, gl 7 mol) in

radi o-i sotgpes into organic conmpounds are well known in the art, and an

or di nd¢tjRhyiafyran l Q0yeLAr Thegepetiqnesat Warmee do Ermny Emnseatwe eRG diengepleréabl e for
the Caﬁpaggfﬁdﬁte%tiﬂriﬂg?&tj@@in. Al“% ﬁ%‘%&a%ﬁoﬁﬁﬂ}i’tﬂwasoidgklﬁg Eblﬂﬁ@%ffi’e{laﬁmlﬁ’e used
In a SCreeni ng assa to 1dentl y/eva uat e conpounds. or exanple, a neV\Ay
synt heslL,Zeth mol)iig erttah§drethraoaipOunld). (Theecadties twas stipodioddrighi, @howed toabel ed

can be evaluated for its apjlity.to bind a JAK monitoring jits
conce A VIR RS dHE EHTSENFH A VG WRRA RHEEN Hiaekvhg o
the | abahinBiOKO! 19%a0Rlbedrb@R 11§ ATRAORadHea Bl e A b F¥RISERL ed 1 or

its ability to reduce binding of anhother conpound mhjchlis known to bind to
a JAK cpiceafratedt anddaridicd onpdueadgyl (chdiogmdibn@tof %4 Bt Zedoiin| hickgnesf togproede the

d t te with.the standard d f inding to.the JAK
i r SotRy T PEIRT o £8P0 e  BrRaRGoheh PR BTE s, US G ot her
Scr eerng,pg,NSSAYS; miAe 134 a3l dodnd: 124.3.

15 Step 2: 3-[4-(7-{[2-(trimethylsilyl)ethoxy]methyl}-7H-pyrrolo[2,3-d] pyrimidin-4-yl)- 1 H-pyrazol-

~

1-yl]octanenitrile

N—N

\\

N™ 1\

|

kN/ N \SI/\

A mixture of 4-(1H-pyrazol-4-yl)-7-{[2-(trimethylsilyl)ethoxy]methyl } -7H-pyrrolo[2,3-
d]pyrimidine (prepared substantially as described in Example 65 of U.S. Pat. App. Pub. No.
20 2007/0135461 or International App. No. PCT/US2006/047369 (published as WO 2007/070514);
12 g, 0.038 mol), oct-2-enenitrile (6.0 g, 0.049 mol) and 1,8-diazabicyclo[5.4.0]lundec-7-ene
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compound is | abeled and test conpounds are unl abel ed. Accordingly, the
concentration of the |abel ed standard conpound is nonitored in order to
eval uat e wbheonaspeti ti on between the standard conpound &ou/ush@owszs
conpound, and the relative binding affinity of the test conpound is thus
ascertained. Kits The present invention also includes pharmaceutical kits
useful, for exanple, in the treatnment or prevention of JAK-associ ated

di seas r. di so s, .such as. ca |ch ncl ude one or nore containers
cont alBEnG 44 whap AEb B ESEeBRIR LT k" St Sndtie{ Repaipatecutty

ef f emo'v&@n%’lﬁm!‘@trer Bin@ c&RERPMBE I achh@hé PGk BlidusUeR plﬁi‘lﬁéd 6RBilkhGEher _

i ncl ude desired, one or nore of various conventional pharnmaceutical kit

conponielntlsg wath o #6% EérAechephiees) anvatheelesiragi rodush €1 Sog, 83d1980). The

phar mace t| ca acc abl e .car addi ti on | ne etc., as wll
Do R s RSB s SR | FL B S PR rerfREh A [ 210 i vory o

l n§erts§€aﬁ’£te@§n h@t}ﬁﬂaﬁcel OBl &ime (30433b lrﬁrheﬁmj chitRg GAMPRBEINM 1§hatsé)op?5% _
admi ni stered, guidelines for adm ni stration, and/or QU|deI|nes for m xing

t he C@ﬁ;amleand&%hwaab g2 hmlimul ddédahcnlateldéokCisHssT%@Su(Mﬁﬂ) i ove w9266

S S R A ST AN R S R AT T

limt fhey S‘H%P%'SEV(IHndaMﬂQBf@ibeS 73@95@ £59 %ﬁ‘l'rh) '3r60t(bH ant SI\BHZ r3e@61|| ly
recogni ze a variety non-critical parameters whi'ch can Be changed or
nmodi f i(2ld, tdoJ yllél&hndsk%HtZ) QIMy(Mhm)s%xﬂt(Hésu) tl g10- EXAVPLED, B98r(RHet, 1= 8.3

3-L4- ({H Y i )-IFprrazoI-I-yI]octanenltrlIe
pﬁhsp&%@i@gggﬁﬁq §T3§ﬂ£%y906kg@ n|tr|Ie To a solution of 1.0 M of
potassiumtert-butoxide in tetrahydrofuran (165 nL, 0.165 nol) at 0 OC was
added drogvm se a solution of diethyl cyanonet Eym&hosphonate (27 m, 0.17

mol ) ien etxbh/dt-oruelaly’. §- by rimylin-ty8- Héavrare SCI@PEde t o r oom
tenperature and then cooled to 0C agal @fter stirring for 30 min. To the
reaction m xture was added a solu exanal (18 nL, 0.15 nol) in
tetrahydrofuran (150 nL). The reacti s stirred overnight, allowed to

warmup to roomtenperature. The reactl n'\\/vas quenched with water and
extracted with ethyl

UL
To a solution of 3-[4-(7-{[2-(trimethylsilyl)ethoxy]methyl}-7H-pyrrolo[2,3-d]pyrimidin-
15  4-yl)-1H-pyrazol-1-yl]octanenitrile (13 g, 0.030 mol) (peak 2 from chiral separation in Step 2) in
acetonitrile (200.0 mL, 3.829 mol) and water (16.0 mL, 0.888 mol, ~8% acetonitrile/water) was
added lithium tetrafluoroborate (28.4 g, 0.297 mol). The reaction was refluxed at 100 °C
overnight. The mixture was cooled down and 7.2 M of ammonium hydroxide in water (17 mL,
0.12 mol) was added in portions over a period of 5 minutes at room temperature, adjusting pH to
20 9-10 with stirring for 2 h. The solid was removed by filtration and the filtrate was diluted with
acetonitrile, water and MeOH for purification by preparative LCMS (XBridge C18 Column,
eluting with a gradient of acetonitrile/water containing 0.15% NH4OH) to give the desired
product (5.9 g, 64%). MS calculated for C7H2 Ng(M+H)": m/z = 309.183; Found: 309.3. 'H
NMR (300 MHz, DMSO-Ds) 6 12.10 (1H, s), 8.78 (1H, s), 8.66 (1H, s), 8.36 (1H, s), 7.58 (1H,
25 m), 697 (1H, m),4.71 (1H, m), 3.18 (1H, m), 3.16 (1H, br s), 1.93 (1H, m), 1.81 (1H, m), 1.19
(5H, m), 0.97 (1H, m), 0.78 (3H, t, J = 6.3 Hz) ppm.
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acetate (EtQAc). The conbined organic |ayers were washed with brine, dried
over MgSO , concentrated, and purified on silica gel (eluting with 0 tol5%
Et OAc i n wexaresje2io provi de the desired product (~17 gPCIARRO1@H3IFI281 Xt ur e
of cis and trans isomers. MsS calculated for CBH AN(M+tH) +: mz = 124.1 13;
Found: 124.3. Step 2:

3-14-(7-{[2-(trimethylsilyl)ethoxy]nethyl}-7H pyrrol o[ 2, 3-d] pyri mdin-4-yl)
-l Hpyrazol - 1-yl]octanenitrile A m xture of

4- (I H-pyrazol -4-yl)-7-{[2-(trimethyl silyl)ethoxy] methyl}-7H pyrrol of 2, 3-

d] pyri | i &k S.

P R B P e e R ReB 58 047360
(publ issfied as WD 2007/ 0705 14) 12 g, 0.038 m)l) oct-2-enenitrile (6.0 g,

'naceton! (101 WR0 L RS F T S0 THBemedipe ket ™)

OV &I Ni(gbkn. st 3, 500€ 10N 46 PRSI Bt ik SrSly 1 1alt o8I0 m It Nemb g kil taaddd 4 @SitEdWas
purified on silica gel eluting with 0 to 40% Et OAC i n hexanes) to give the

desi ré’éiomhéﬂeéﬁld((lé & 05@34@9196) n Teprapaadit® ek swhils sadutigiewts ket it dn ti ne
2
G 02 oS ERD SRR pBl S ho RS MR B SRRAERL S B, o,

et hanoift@rbdlng&%ledmﬂﬁ)natenﬁﬁraﬁﬁrlemla ph(b@hﬁﬁd: a¢id aztle;dwére Ifllt%al-dffﬁ NE@picd) VHH) +:
m z 439.264; Found: 439.4. 1H NWR (

d 8.91 I H 38
( | H  ghen tigisgd withsomeydicthylegicry and o ol M8 8alﬂzlct[e)géor8tée brsg; Cap] Hogk 6£Mzﬁ§g

6 =gl POyl b F”H’H%ﬁﬁéﬁwawﬁosdﬁ’%%iméiﬂ?gp@% (195 {2m
t , J 3@ @H:B), 8.30. (9191 4)3H58t(1H,Jd 3 -63.8 HH3)6.9D(100 o 9H,3.6 Hzppm 1 (SHem)33.17

3. [4- (7H | d din-4-yl)-1 F - | tanenitrile T
L (I Y8 Ak, ]8?(1Hnr]n)lln18(5¥l)m)09}7)¥Irﬁzrg)078(3]1?0,Ja—n6engzr)l fe © @

3-[4- ot

Ayt T va SRR Ol DB P TGt R B e il VLCTRAE.
separ ahd daving 9%t7&perdntibmenac etw@sd by $ik diff260.rOnsn clﬁraBH?L@[ﬂo)ummd water (16.0
mi 0.888 nol, ~8% acetonitrile/water) was added lithiumtetrafl uoroborate
( 8. 4 g, 0.297 nol). The reaction was refluxed at 100 OC overni ght. The

M Xt U affsle 8061 thﬁOMkr@lB J-ApNinidid P ha2bRIyHRepanbRitale (17 nL,
0.12 nol) was added in i'ons ‘over a period of 5 minutes at room

t enpe mpdiosploricalidisalt ng pH to 9-10 with stirring for 2 h. The solid was

renoved by filtration and the fws diluted with
V4

N

[~ Q
HO™ ~OH

NS OH

L

N

N
N" H

20  Step 1. Hept-2-enenitrile
S AN

To a solution of 1.00 M of potassium tert-butoxide in tetrahydrofuran (49.3 mL, 49.3
mmol) at 0 °C was added dropwise a solution of diethyl cyanomethylphosphonate (8.37 mL,
51.7 mmol) in tetrahydrofuran (63 mL). The reaction was warmed to room temperature and then

25  cooled at 0 °C again. To the reaction mixture was added a solution of pentanal (5.0 mL, 47

mmol) in tetrahydrofuran (12.6 mL). The reaction was allowed to warm up to room temperature
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acetonitrile, water and MeCH for purification by preparative LCVS (XBri dge
G 8 Colum, eluting with a gradient of acetonitrile/water containing 0.15%
NH OH) towgizoe/Bh@1desi red product (5.9 g, 64% . M5 cal ealratsSeaofoss72s

G 7H2i N6(MtH) +: nmfz = 309. 183; Found: 309.3. 1H NWR (300 Mz, DVMSO-D 6) d
12. 10 (IH s), 8.78 (IH, s), 8.66 (IH s), 836 (IH s), 7.58 (IH m, 6.97
(IH, m, 4.71 (IH, m, 3.18 (IH, rr),316(IH br s), 1.93 (IH m, 1.81
(I'H, 1.1 m,.0.97 (I )..P Step 4.
3-[ 4- (r%\iipsw%f %%Tlgh B A AP ﬁvl@? W?r Fhﬁrféwlgﬁ gfas FXEWC]“E}’E‘%’% Shebr e

phos phgibtncd ol ghnidla %erIQze?e wdnet Wath ®ne, dried, and evaporated to dryness. The crude
3-[4-(7H pyrrolof 2,3-d] pyrimdin-4-yl)- I—I—pyrazolp | -yl Joctanenitrile (from
step SrllxerWaguse(d dipatdy motekt stnplléawmpgwlaéddcfthbH(zBTOMﬁH) ny/zrol I0. Mas added
a mxtPu OJ:‘I ﬁhOSphOI‘I c acid (1.43 g, 0.0146 nol) in isopropanol (5.0 m)
whi | e T8t 8- was kept at 60 OC. The phosphoric acid salt precipitat ed.
The heating was continued but did not affect dissolution. After being
cooled to roomterg)erature t he phosphoric acid salts were filtered off,

air dr&t@dZ N7 E @@wetlmyfsmlé@h@yﬁnélﬁww7Pémré¢10[2aﬁrd]@irrm1dmréml) N

cal cuI CGC7/THIN( VH+ mz 309. 183; Found: 309.3. 1H
NVR (47 ?A%%B%@?f%ﬁ%?éd 12.10 ( IH, s), 8.79 (IH, s), 8.66 (IH s), 8.36
(IH, s), 7.58 (IH, d, J W(IH d J =3.6 H), 4.71 (IH m,
3.17 (2H, rr) 1.94 (IH rr)Nl 8 (IH m, 1.18 (5H m, 0.97 (IH m, 0.78
(3H t, J 6.8 Hz). The produm s confirmed to be 99.9% pure by three
different runs on reverse phas umm, and havi ng 99. 7% enanti oneric
excess by six different runs on chi PLC col um. Exanple 2.

3-[4-(7H pyrrol o[ 2, 3-d] pyri m di n-K-yly 'TIH/ $l,—| -yl ] heptanenitrile
phosphoric acid salt Step 1. Hept-‘E’Einenl trile Jbva solution of 1.00 M of

potassiumte/t-butoxide in tetrahydrofuran (49 m., 49.3 mml) at 0 0C was
added dropWosaesodiutmmlaft4«()H{{p&raztDb4-ij0I-7 ¢ atomethlyisilphabphydmathyl(-8H37 nl, 51.7

drofur The reac s war 0, I 00
r dfoe rsia kel A8 4 1ol & S G PR TP EETE vas
added eﬁerﬁﬂilé‘(l 08, 9§ mPr%l‘)t %’lﬁJweQiEbyOl gddlazé’(?lCWSM d0ndRL7-8hyadrof Mram 412. 6
m.). The reaction was allowed t6 warmup to room tenperatureand stirred
over mnghol) Ahe eesukqmemmh@de wis stirvesk as room mnpﬁra@umroezemﬁls vesckernaoanddhed t h et her .

;I'(f)le d?%%%oggtgq.ﬁ 0. ?I!ffg o R lidud RS pg\l%s e(f3 on éAflca gel, hﬁlﬂg With Sgd 5@”2)(:10f eﬁlaPor at ed

acetate in hexane, to give the desired product (6.90 g, 84%). LCMS calculated for
15  CypuHsiNgOSi(M+H): m/z = 425.2; Found: 425.4. The racemic mixture was applied on an OD-

H column (3x25c¢m, 5 uM), eluting with 15% ethanol and 85% hexane mixture at a flow rate of
28 mL/min to give the two desired enantiomers. First peak retention time of 9.46 min; second

peak (3.45 g) retention time of 12.35 min.

20  Step 3. 3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)- 1 H-pyrazol-1-yl] heptanenitrile

Into a 500 mL round bottom flask fitted with stir bar, condenser and nitrogen inlet was
charged acetonitrile (58 mL), water (5.0 mL), 3-[4-(7-{[2-(trimethylsilyl)ethoxy|methyl }-7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl]heptanenitrile (2™ peak from chiral separation in
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m xture was used directly in next step. LCVS calculated for CyH N(IVH H)+:
mz = 110.1; Found: 110.3. Step 2.

3-[4-(7-{Vo-20twizsethyl si |l yl ) et hoxy] met hyl }- 7H pyrr ol o[ 2 p8Ta]Spyn0iosd7ds n- 4- yl )
-1 Hpyrazol - | -yljheptanenitrile To a sol ution of

4- (| H-pyrazol -4-yl)-7-{[2-(trimethyl silyl)ethoxy] methyl}-7Hpyrrol of
2,3-d]pyrimdine (6.1 g, 19 nmol) in acetonitrile (58 nL) was added crude
hept-2- enenitril 2. 1123, ol fol | owe y .

B aviepsp opc B8 iiof i AT R fuprReprhie (33 a®omol Tibe PidHIR Y Hy

M Xt UR@r MRS te ik S8l cRlightoam the FRENGH MI8uRUeSs chBigcNeekant aaiibhillgn _
evaporated to dryness. The residue was purified on silica gel, eluting with

0 to B9doxfdegn aterdé Stral.c3 li mmiobxamertions ogéneeperiod ofé sninetds prioduct (6. 90 g,

84% . .LCMS cal cul at ed for, SN6OSI (M HH) +: . ml z = 425. 2.. Found:; 425. 4.
The. 1 dgmretiny v PRE QL0 b7 TR SRR it mi 3685 For TR g
wi 5h 1&¥p@btan dolidnshsGatohaxantitmish uhethatfilgatt wawpuafied o4 RREHPLENM N to give
the two desired enantioners. First peak retention tine of 9.46 mn; second

peak (EBagggyoluamdnts, of xtli0fenw> 1M; BhmjactioBtwehurds 5 Balf and few pate 601 of 2,

3-d i m.di n-4-yl.) -1 | -1-yl]h it | nt. 50

ot t ot e et ol YRR o AORBEALER SO R) kGl b dRar geo
acet ond y49.h &8 dalehilatdtefof T, HRNL(MHH) : m/z = 295.2; Found: 295.2.
3-14-(7-{[2-(trimethylsilyl)ethoxy]nmethyl}-7Hpyrrolof
2,3-d]pyrimdin-4-yl)-IHpyrazol-I-yl]heptanenitrile (2nd peak from chiral

. . ‘ i Lithi af h
(I95s B Bt i By BN e Db R B AR R e
reacti on mTotdigodutivhso fChd4-ged-pyrrdloh?,dfd | pyrimidinsmyhy tH-pxiadel- 1 {1 heiteden(tdle3 mi,
ortiaons over a@&eri od of gw%géﬁﬁ%s at room tenperature
|

31 mol) in ¢
adj ust(i)ﬁé3 BH -E%H@-@bm o {fopp G O vk ohgsrhogigecidi(Prlpé g, 18p 2

hour s lj | i iltrate
hoa 5 thpD AETORIRSHEDY! Acorabl b WESTHSARIEE K nblikd i @l Tholif!

i nj ectcboled votaometehpetatandllid pecipadte wae fittkverioff andtaiadrgpdadhedtwidf ethglthierand
acetonitrile.and 0. 15% NH Ok 0 ,gi.v esi.red pr,odu 1.79 149... LCVS
o 0 e g Shenra s Basp iy desthE pred phgepmoRe B e Chistmis Ktghs), i Mk

3-[ 4- T4 s rimi gi I lo-4¢ t itrile
phgsp(@&wr 516,3!0;@%\{21& I)’*% gigy (1 g1 7¢th)s) | dEPHTERZPId6 M H] Bepisaneni &,

3- [ 4- (OAF @Y, ol 4] 2 ( BH dhpBrlisnil 8, m)A3.Y7 § FHLHa py 1982 dH; hy)yl. §helpt, ame hi2tl (BHe

m), 0.95 (1H, m), 0.78 (3H, t, J = 7.2 Hz) ppm.

20  Example A: In vitro JAK Kinase Assay
The compounds of the invention were tested for inhibitory activity of JAK targets

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 were expressed using baculovirus in insect

25  cells and purified. The catalytic activity of JAK1, JAK2 or JAK3 was assayed by measuring the
phosphorylation of a biotinylated peptide. The phosphorylated peptide was detected by
homogenous time resolved fluorescence (HTRF). ICso was measured for each kinase in the 40
uL reactions that contain the enzyme, ATP and 500 nM peptide in 50 mM Tris (pH 7.8) buffer
with 100 mM NaCl, 5 mM DTT, and 0.1 mg/mL (0.01%) BSA. The ATP concentration in the

30  reactions was 90 uM for Jak1, 30 uM for Jak2 and 3 uM for Jak3. Reactions were carried out at
room temperature for 1 hr and then stopped with 20 uLL. 45 mM EDTA, 300 nM SA-APC, 6 nM
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(0.363 g, 1.23 mmol) in isopropyl alcohol (8.0 nL) was added phosphoric
acid (0.133 g, 1.36 mol) in 1.0 nL isopropyl alcohol at 60 OC. The m xture
was heat esl0an1BB5QC for 1 hour, then cooled to room t emperaiSarie/o3sibe
precipitate was filtered off and air dried, rinsed with ethyl ether, and
then air dried further to provide the desired phosphoric acid salt (418 ny,
86 59@ 1H NVR (DMSO-de, 400 MHz) d 12. 10 (I'H, s), 8.78 (IH, s), 8.66 (IH,

3 17 ( *}'m a s)ag§ugf5 HP(eFlljm E@t%rz g697 S\ lg?nélfg(tglﬂt %roplg}hglgg)?l Igtw’dyg) ’78

(3H, tt@Ok] IzcelfoR 468din B n P RRP lsBynAY w!lsnmé(dshf&l oA IS AASISASRRY ( P-Elﬂl@ncorrpounds
of the |nvent|on were tested for inhibitory activity of JAK targets

accor dilmgr, tsttOIneMPQI lowing in vitro assay described in Park et ah,

Anal yti cal ocheni o 1999, 269, 94-104..The ca ti.c do of . h

Ik (oo, BP0 DR of s Vony o] esd B da b BB R G By BRI,

ansN- ties HaRadbmbd @ertvﬁcg A ek P 0L BBQUirbISicPal@L b PWal Bintifo hidzemlICsel | s and

purified. The catalytic activity of JAKI, JAK2 or JAK3 was assayed by

meas urishig 1es8 éhashPspH derd AICR-onTlst phosphasic salf fere el tﬁéﬁtm@lénannn@ebwegphor yl at ed

pept i C n S | C50

R S L S B R e it S

enzynmaecpaddibnasich B alsiMopapto biercian 166, valdelledsshirpH) @MSbr PAKP ethowgH i whe QoM

NaCl, 5 mM DIT, and 0.1 ng/niL (0.01% BSA. The ATP concentration in the

r eact i2dRGICHERS thoOWRY $WHMIGRRT. 30 mM for Jak2 and 3 nM for Jak3. Reactions
pe carried out at roomtenperature for 1 hr and then stopped with 20 ni

45 mM EDTA, 300 nM SA- APC, 6 nMeu-Py20 in assay buffer (Perkin Elner,

Boston, MA). Binding to t he Europiuﬂhbkbbled antibody t ook place for 40

m nut es and HTP T'TAT VVU.J IIU(AJUI Cu UII IJI > reader 1 I II

El mer|, Bost on, 15ﬂ‘t’he conpounds offg%%ﬁ%ﬁé@ﬁ i on were-?gggy: Qﬁﬂg pot ent

JAK ifnhi bitors. For Exanpl e 1, the engpkipRgp deriv|ng frqpkpeakp2 of the

chiral separation step was found to have an 1C50 value less than 10 nM for

JAK2.| The phﬁ$pp@&Kﬁeshmm)forniaf the saf® enantioner mas siﬁﬁlarly act ve.

AI SO LIAYA all IIC CT1 IIL; \v) IBI UCI | V LI Ulll 'JC r\ J. UI \.rlll | al
separatioHA §$fmg§(§' Bmﬁgund o have %3¥C50 val up | ess tﬁéﬁ 10 nM fof
JAK2,| T NOYEdnl heBhBPnaRSaRPt €Nt as T Ney g3 Ner enanfi oner. 79

2, first peak (free base) 1.8 14
2, second peak (free base) 0.57 0.3
2, second peak (phosphate salt) 2 0.65

Example B: Cellular Assays

15 Cancer cell lines dependent on cytokines and hence JAK/STAT signal transduction, for
growth (e.g., INA-6), are plated at 6000 cells per well (96 well plate format) in RPMI 1640, 10%
FBS, and 1 ng/mL of appropriate cytokine. Compounds are added to the cells in DMSO/media
(final concentration 0.2% DMSO) and incubated for 72 hours at 37 °C, 5% CO,. The effect of
compound on cell viability is assessed using the CellTiter-Glo Luminescent Cell Viability Assay

20  (Promega) followed by TopCount (Perkin Elmer, Boston, MA) quantitation. Potential off-target
effects of compounds are measured in parallel using a non-JAK driven cell line with the same

assay readout. All experiments are typically performed in duplicate.
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Table 1 Exanple B: Cellular Assays Cancer cell |ines dependent on cytokines
and hence JAK/ STAT signal transduction, for growh (e.g., INA-6), are

pl at ed atweQ0ny/esd2is per well (96 well plate format) i nPRPMS20164857240% FBS,
and 1 ng/nL of appropriate cytokine. Conpounds are added to the cells in
DVSQ nedi a (final concentration 0.2% DVSO) and incubated for 72 hours at 37
0C, 5% CQ2. The effect of conpound on cell viability is assessed using the

Cell Titer-@@ o Lumi nescent Cell Viabi.li say Prorrea)fllwe b
TopCount  ( APV faTaIe: Bsabght Sarjhiat b eReds 06 bn afosheSiuiger

ef f ectm@l&ngs%mapy&éﬁnmgwﬁﬁ@eﬁﬁf S strdtePRICR kLY g*rAquraguﬁ ARNShgAr @i ven cel |
line with the same assay readout. Al experiments are typically perforned

in duﬁlhes;a@@eflfm@n@bm/l@rmnbd Ifollmssn@meowe@ht eytelinerstaeyation felldveet y obrict

sulr:)qs)? %g(%is Ogat}g%l @b %Gf%ﬁoatl g? QPf %9%55 an r? kln(S’rslgo ltogi‘??ggggr\ég%téal&%ﬁ?nt s are

pesf omaeeord 10dsl Prbtats afe B¥EERTHGd fEorh @&nm&ahalryy@d fﬂchﬁl%és(ﬁﬁﬁdlabyo fhoby | ef
pre-incubation with conpound (2 hours or |ess) cyt oki ne stinulation of

appr oxrhagded ip the %uwhtsinng Westernshlotiag s EM%AQ HERg @t%thOé@@ dpt papdificantigteand

I h t I
veot o S ton b B TEBTHER p g Rieh ThRRS G SERER, A bR & anb S e
phos phmeyh@ettedleamdwt}obbdonmoahaﬂ on tuitve sell ewrpezral biellgs o bh Iniediéatdre rofral or

cancer. cells to investigate i cti V|t of conpounds on tunopr
sur vi Vaflappgiopgdisese ohorRsgmatco Mthgeearey 0&%&@%?,ym#§l@é§@h asdl- %i%ﬂ%ﬂé Wit h

regar % 6IOLFNq Ill@é(ft%rstll’n%.YE&é)‘kAKed%tl%ﬁH r@s%lt 19 hh x pﬂ%gatldnl-of AXT ?foéé_ll_ﬁ(_?b are

used to’ stinu ate JAK activation resultingn p rylation o
pr ot eiand ppteatiallypiottensirgitioyali profiles (e sasbqalt byoaredy qurg@CIR teshrohmye o5 paddbgticar r ay

7. TRBUSERR PN PEBHBb R B hinf B o1 HaL corpb e TGt Lee R o ar e

neasurgliHed Mect LA MANRE] ﬁﬁﬂ@%hﬁl@ués%%ﬁn&?ﬁ&%&%@chdblédﬁ tRE hrt. The
conpounds of the invention can be tested in cellular nodels designed to

eval uat e t Héicrcopwpentsyof drinsettionicay ba¢rstedan cohlitlanmmoddxdesigned tce @, the
S et Pt P RS AT e A BT e
( e. 9. nBafdid)prdlife@tivhdisbrdeRe Thedcxlp¥RRcis offuh afilizolAolkind\@sRadet eclicfopi cal | y
%Br iil;ggtoﬂgg?crﬁ ?meacge’(e gt Bgll“/ 3) 1|>I1?0t \l)Jvinechl‘tlcl)’e4 wile ]‘E}?l;le o]f n}lﬁgnt Jitlglgrni;ses \zlre et al. JBC
ectopically expressed (James, C., ef al. Nature 434:1144-1148; Staerk, J., et al. JBC 280:41893-
41899). Endpoints include the effects of compounds on cell survival, proliferation, and
20  phosphorylated JAK, STAT, Akt, or Erk proteins.
The compounds of the invention can be evaluated for its activity inhibiting T-cell
proliferation. Such an assay can be considered a second cytokine (i.e. JAK) driven proliferation
assay and also a simplistic assay of immune suppression or inhibition of immune activation. The
following is a brief outline of how such experiments is performed. Peripheral blood
25  mononuclear cells (PBMCs) are prepared from human whole blood samples using Ficoll
Hypaque separation method and T-cells (fraction 2000) are obtained from PBMCs by elutriation.
Freshly isolated human T-cells are maintained in culture medium (RPMI 1640 supplemented
with 10% fetal bovine serum, 100 U/ml penicillin, 100 ng/ml streptomycin) at a density of 2 x
10° cells/ml at 37 °C for up to 2 days. For IL-2 stimulated cell proliferation analysis, T-cells are
30  first treated with Phytohemagglutinin (PHA) at a final concentration of 10 pg/mL for 72h. After

washing once with PBS, 6000 cells/well are plated in 96-well plates and treated with compounds
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41899). Endpoints include the effects of conpounds on cell survival,
proliferation, and phosphoryl ated JAK, STAT, Akt, or Erk proteins. The
conmpoundswof2otossézmvent i on can be eval uated for its act iPgirtus2emi083728 i ng
T-cell proliferation. Such an assay can be considered a second cytoki ne
(i.e. JAK) driven proliferation assay and also a sinplistic assay of inmune
suppression or inhibition of immune activation. The followng is a brief
outline how such experl manhs i s perforned. Peri b ood onucl ear
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growm h can be followed over tinme using calipers. Further, tunor sanples can
be haondédiedrtivity an¢ dowasirean sgnaling ppihivayat Incddgfong $€‘é¢ﬁ1ﬁé}ﬁpf ff@rcomau%| s as
descri t und ity
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can benldpseiastheusiarunenagdalt tunmor nodel s that are dri ven by ot her known
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Example D: Murine Skin Contact Delayed Hypersensitivity Response Test
The compounds of the invention can also be tested for efficacy (of inhibiting JAK
targets) in the T-cell driven murine delayed hypersensitivity test model. The murine skin contact
20  delayed-type hypersensitivity (DTH) response is considered to be a valid model of clinical
contact dermatitis, and other T-lymphocyte mediated immune disorders of the skin, such as
psoriasis (Immunol Today. 1998 Jan;19(1):37-44). Murine DTH shares multiple characteristics
with psoriasis, including the immune infiltrate, the accompanying increase in inflammatory
cytokines, and keratinocyte hyperproliferation. Furthermore, many classes of agents that are
25  efficacious in treating psoriasis in the clinic are also effective inhibitors of the DTH response in
mice (Agents Actions. 1993 Jan;38(1-2):116-21).
On Day 0 and 1, Balb/c mice are sensitized with a topical application, to their shaved
abdomen with the antigen 2,4,dinitro-fluorobenzene (DNFB). On day 5, ears are measured for
thickness using an engineer’s micrometer. This measurement is recorded and used as a baseline.

30  Both of the animals’ ears are then challenged by a topical application of DNFB in a total of 20
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Abl) such as the K562 tunor nodel. Exanple D. Miurine Skin Contact Del ayed
Hypersensitivity Response Test The conpounds of the invention can also be
tested fowoehfvisay (of inhibiting JAK targets) in the Pcralskoidosizesr muri ne
del ayed hypersensitivity test nodel. The nurine skin contact del ayed-type
hypersensitivity (DTH) response is considered to be a valid nodel of
clinical contact dermatitis, and other T- Iynphocyte nedi at ed i mmune
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(usual Iy afternoon of Treatnment o conmpound (in
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or nore it is considered efficacious. In sone experifents, the mce are

c hal | elngm ehpresyt prodifss¢hangesdn (hreggathiaf earclominyestigatedland quﬂntltﬁiuedq Verneglinect
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transcription factors. Further, the influx of immne cells and the

i ncr e@bewherdited STATBdRlope Skt GeH sigradiag disehnoomes o The BugRcars are treated

with test compound, vehicle, or dexamethasone (a clinically efficacious treatment for psoriasis),
or without any treatment, in the DTH model for comparisons. Test compound and the

20  dexamethasone can produce similar transcriptional changes both qualitatively and quantitatively,
and both the test compound and dexamethasone can reduce the number of infiltrating cells. Both
systemic and topical administration of the test compound can produce inhibitive effects, i.e.,

reduction in the number of infiltrating cells and inhibition of the transcriptional changes.

Example E: In vivo anti-inflammatory activity

25 The compounds of the invention can be evaluated in rodent or non-rodent models
designed to replicate a single or complex inflammation response. For instance, rodent models of
arthritis can be used to evaluate the therapeutic potential of compounds dosed preventatively or
therapeutically. These models include but are not limited to mouse or rat collagen-induced
arthritis, rat adjuvant-induced arthritis, and collagen antibody-induced arthritis. Autoimmune

30  diseases including, but not limited to, multiple sclerosis, type I-diabetes mellitus, uveoretinitis,

thyroditis, myasthenia gravis, immunoglobulin nephropathies, myocarditis, airway sensitization

39



uni que expression profile changes in the ear that can be investigated and
quantified. Formalin fixed and paraffin enbedded ear sections (harvested
after thewohaldBsge phase in the DTH nodel ) are subj ect @4TiUs$2010/035728

i mrunohi st ochem cal anal ysis using an anti body that specifically interacts
wi t h phosphoryl ated STAT3 (cl one 58E12, Cell Signaling Technol ogies). The
nouse ears are treated with test conpound, vehicle, or dexarret hasone (a
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Exgrrplwﬂlaugmy ‘onmmdnalmslsagumgt)ory activity The conpounds of the
i nvention can be evaluated in rodent or non-rodent nodels designed to

replicate a single or conplex inflanmmation response. For instance, rodent
model Exgmple FrrAnimal Modelulogdhe Treatment obPey Ene Y yeitin JadiGani westiitis a1 of
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| upus, or colitis nay al so be used to evaluate the therapeutic potential of
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conmu and am | t chpol.ed,in th r ent Protocols
o bR kG %rcahpl 3t 8528 PRSI Prg BeBkrm Rl rous 1+
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W | oughby, D.A., Humana Press, 2003.). Exanple F: Aninmal Mddels for the
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transdermal ), the Botulinumm pouse | acrimal gland nodel, or any of a nunber
of spORERABLL Pifishmeasirable dirgans cdtiel s t hat resul t

Agents may be evaluated in one or more preclinical models of uveitis known to those
schooled in the art. These include, but are not limited to, models of experimental autoimmune
20 uveitis (EAU) and endotoxin induced uveitis (EIU). EAU experiments may be performed in the
rabbit, rat, or mouse and may involve passive or activate immunization. For instance, any of a
number or retinal antigens may be used to sensitize animals to a relevant immunogen after which
animals may be challenged ocularly with the same antigen. The EIU model is more acute and
involves local or systemic administration of lipopolysaccaride at sublethal doses. Endpoints for
25  both the EIU and EAU models may include fundoscopic exam, histopathology amongst others.
These models are reviewed by Smith et al. (Immunology and Cell Biology 1998, 76, 497-512).
Activity is assessed by dosing via multiple routes of administration (e.g. systemic or topical)
which may begin prior to or after measurable disease exists. Some models listed above may also
develop scleritis/episcleritis, chorioditis, cyclitis, or iritis and are therefore useful in investigating

30  the potential activity of compounds for the therapeutic treatment of these diseases.
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in ocular gland dysfunction (e.g. NOD-SCID, MRL/I|pr, or NZB/ NZW (Barabi no
et al., Experinental Eye Research 2004, 79, 613-621 and Schrader et al.,
Devel opmawbabiodssdéral nol ogy, Karger 2008, 41, 298-312). EBouseews3inst hese
nodel s may i ncl ude hi stopat hol ogy of the ocul ar gl ands and eye (cornea,
etc.) and possibly the classic Schirnmer test or nodified versions thereof
(Barabino et al.) which neasure tear production. Activity may be assessed
by dosing via nmultiple routes of adm nistratjian (e. ystem c .or topical)
whi ch may Begnt T o b il ek Burepr i ard s CSRRNCAGEHEO Wy be
eval ugh&d skiboRREin e AR BhRE GEdlbdY Gl ardBstal it to%ﬁbﬁt'rﬁod%m&ﬂizh% %&'&%e
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scleritis/episcleritis, chorioditis, cyclitis, or iritis and are therefore
useful in investigating the potential activity of conpounds for the
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dééig%&?%ggagggs?%&%ﬁe gui nea-pi g (also reviewed by G oneberg). Activity
may be assessed by dosing via multiple routes of admnistration (e.g.
system c or topical) which may begin prior to or after neasurabl e di sease
exi sts. Endpoints for such studies may include, for
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exanpl e, histological, imunol ogical, biochem cal, or nolecular anal ysis of
ocul ar tissues such as the conjunctiva. Various nodifications of the

i nvent i orivoi2n10a38i2ti on to those described herein, w il peTASp@0®si728 0 t hose
skilled in the art fromthe foregoing description. Such nodifications are
also intended to fall within the scope of the appended clains. Each
reference, including all patent, patent applications, and publications,
cited‘%] t he dpreaer]t application is incorporated herein by reference inits
entire 9?‘% IMgd &S ai med is: 1. A conpound, which is selected from
3-[4-(7H-pyrrol o[ 2,3-d] pyrimdin-4-yl)-IH pyrazol-l-yl]octanenitrile; and
3- [ 4- ( 7H pyr r O18Mposedvieh iisglheated figny: - | H- pyrazol -1 -yl ] heptanenitrile; or a

har maceut ical Al foth ad. claim1l, which
ips 3-[4-( 7I—3Ll§y¢7¥loﬁ)§fcg9@a%?@g}/’§f}%ﬁ 18|4nﬁ2qﬁ5)yr%7f—%;/ﬁ?ﬁ ;(o%%{mﬁﬁr?#] %Ldt anenitrile, or
a phar maceUt4e@H-yyrado@ft-dlplyansdhid-yihd Hepfrazd- 1 -jlffepoopaind of clai m 1,
which is (3R)-3-[4-(7 rrol.o -d] pyrimdin-4-yl)-1 Hpyrazol -
| -yl ] oct%&@W%@}lgﬂg%ﬁﬁg@ﬁ%@b@?f%& |y acceptable salt thereof. 4. The
conpound of claim1, which is

3S)-3-[4-(7Hpyrrolo[ 2, 3-d rimdin-4-yl)-1Hpyrazol- |-yl]octanenitrile,
f)r Zi phg?-néceﬁﬁ?y %Oavw[nﬁegéla%rgﬁwhgc;l% 3%%?%@&/?'0 .[iifrflépﬂgﬁlég{lﬁd’tlb%Htl aim1,
whi ch i s,314-1( 2ol . - | -
| -yl] oct%ﬁg%oﬁtlrglm%{ég% b%i éépﬁa%]&ﬂ éégg}%ﬁgéeé{r%%e (%Agpn%lg%ﬁg of claim1, which
is (3R -3-[4-(7H pyrrol o[ 2, 3-d] pyri m di n-4-yl) -1 Hpyrazol -

| -yl ] octaneni i+ i E i a1 Fhe I - clai md, ;i ch
57 (39 5L 4- ot ERARRP Sl g EhEeLIR 1 (R DRSS R ALT 1 AT

| -yl ] oct pyremilil-yll|etyphosplpsn cplacmaccsatilly £cepflide sdnthorsoél of claim 1, which
is 3-[4-(7Hpyrrolo[2,3-d]pyrimdin-4-yl)-IHpyrazol- |-yl]heptanenitrile,
or a pharmaceutically acceptable salt thereof. 9. The conpound of claim1,
whi ch i s4.(3R) TRe ¢ehnffolid py clairh o[ &hidhd§ (BB)43n4d(7REgyryd d 2L FHdypy eizidin-4-y1)-1H-

| -yl ] heptanenitrile, or a pharmaceutically acceptable salt thereof.
pyrazol-1-yl]octanenitrile, or a pharmaceutically acceptable salt thereof.

5. The compound of claim 1, which is 3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-

pyrazol-1-yl]octanenitrile phosphoric acid salt.

6. The compound of claim 1, which is (3R)-3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-

pyrazol-1-yl]octanenitrile phosphoric acid salt.

7. The compound of claim 1, which is (3S)-3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-

pyrazol-1-yl]octanenitrile phosphoric acid salt.

8. The compound of claim 1, which is 3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-

pyrazol-1-yl]heptanenitrile, or a pharmaceutically acceptable salt thereof.

9. The compound of claim 1, which is (3R)-3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-

pyrazol-1-yl]heptanenitrile, or a pharmaceutically acceptable salt thereof.

10.  The compound of claim 1, which is (3S)-3-[4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-

pyrazol-1-yl]heptanenitrile, or a pharmaceutically acceptable salt thereof.
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10. The compound of claim1, which is
(39)-3-[4-(7Hpyrrolo[ 2, 3-d] pyri mdin-4-yl)-1Hpyrazol - |-yl]heptanenitrile,
or a pharwacewiids@lll y acceptable salt thereof.1l. The cecpaseaoossesai m 1,
which is 3-[4-(7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-1Hpyrazol -

| -yl ] heptanenitril e phosphoric acid salt. 12. The conpound of claiml1,
which is (3R)-3-[4-(7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-I Hpyrazol -

| -yl he neniitrile phgsphoric acid.salt. 13. T oppound.of claim1,

wht ch o) £35) The cormndd sh e fim dy Shiflas Syb-mannolby s P i gt - T
|'y|]hepﬁﬁﬁﬁﬂnﬁﬂm&%aﬂgﬁ%ﬂé9hbﬁmﬁﬁbQm§§ME 14. A conp05|t|on conprising the
conpound or salt any one of clains 1 to 4 and 8 to 10, or the salt of

any one of claims 5to 7 and 11 to 13, and at |east one pharnaceutically

acceptablg caffi &m Qollﬁdofbﬁuﬁqmﬁ&m Yo [@gﬁigg( nrﬂllﬁwlﬁuéfﬂ% Byl 1gy.f or

topi cal admini strat he conposi tlon chis U|table
for tranﬂﬂaummﬁﬂhMﬁwmsnmbmhmnmom6am@hdtconp03|t|on of claim16 which is in
the formof a transdermal patch, ointnent, lotion, cream or gel. 18. A

met hod of treating a disease in a patient, wherein said disease is

associ at & w The cmtfpcamtiioxf ickaym 1t Whicitrm (&Sd—%kén@ﬁ-mimgo[acmﬂ]piyﬁhﬂdihmgymdkbai d
patient a th ra utical L ti.ve . unt of the conpound or salt of any
one of cPE ﬁgp&mgwg%gp “CB?’ #E salt of any one of clainms 5 to 7
and 11 to 13. 19 A nmethod of treating an autoi mune di sease in a patient

conprising admnistering to said patient a therapeutlc |1y effectlve anount
of the cb‘gpouﬁcfoawoglapfl COMPEYL Hieogtroundpisaltpfagy an%ﬁﬁc lgimsql tp angl8 fone

sal t of iy A&aftlor m%{lfbﬁ@oﬁclélﬁls% B%hndtY ltt9 33ind ﬁl@iealmj Pk {gtlﬁca@l aim 19

wher ei n sdi d aut oi di sease is a skin |sor tiple s si s,

r heumat oacteptrblarchtries, psoriatic arthritis, juvenile arthritis, type

di abetes, lupus, psoriasis, inflammtory bowel disease, Crohn's disease,
nyast heni a gravi s, inmunogl obulin nephropathies, nyocarditis, or autoi nmune
t hyroi d th.sor @ikt con2fositibhe frekdiindd volicle isasuitalll® favttepiealradsamistratishoi nmune

di sease is a bullous skin disorder. 22. The nmethod of claim2 1 wherein
sai d bull ous skin disorder is penphigus vulgaris (PV) or bullous penphigoid
(BP). 16. The composition of claim 14 which is suitable for transdermal administration.

17. The composition of claim 16 which is in the form of a transdermal patch, ointment,

lotion, cream, or gel.

18. A method of treating a disease in a patient, wherein said disease is associated with
JAK activity, the method comprising administering to said patient a therapeutically effective
amount of the compound or salt of any one of claims 1 to 4 and 8 to 10, or the salt of any one

of claims 5to 7 and 11 to 13.

19. A method of treating an autoimmune disease in a patient comprising administering to
said patient a therapeutically effective amount of the compound or salt of any one of claims 1

to 4 and 8 to 10, or the salt of any one of claims 5 to 7 and 11 to 13.

20.  The method of claim 19 wherein said autoimmune disease is a skin disorder, multiple

sclerosis, rheumatoid arthritis, psoriatic arthritis, juvenile arthritis, type I diabetes, lupus,
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23. The nethod of claim 19 wherein said autoi mune di sease is rheumatoid
arthritis. 24. The nmethod of claim 19 wherein said autoi nmune disease is a
ski n di sowden10/B35621The net hod of claim 24 wherein said ®KirSdiivoszies i s
atopic dermatitis or psoriasis. 26. The method of claim?24 wherein said
skin disorder is skin sensitization, skin irritation, skin rash, contact
dermatitis or allergic contact sensitization. 27. A nmet hod of treating
cancer in a patignt co i sing adm nistering to s pati.ent a .

{ her apeuPioBatpyn HRARr) O UHGUHES o OIS LisfRuRSge ngaaﬁrwl&flmgﬁg}losmum

cl ai ms 1nép%rébaﬁﬂé’s %y‘b@aréﬁ’vs Srautdifnfdkkhy@bidaior@de of claims 5 to 7 and 11
to 13. The metf hod claim27 wherein said cancer is a solid tunor. 29.
The nethod of claim 27 mhereln said cancer is prostate cancer, renal
cancer, hepatig, ﬁl@ﬁ'l%ﬁ f CQHRQ§RV1&?&E§51¢1 ab{dHEmAROG 8 ase i b QIdds gﬁﬂ(ﬂ?srorder
Kaposi's sarcoma, Castlenman's di sease or pancreatic cancer. The net hod
of claim 27 wherein said cancer is | ynphoma, |eukem a, or nultlple nmyel ona.

31. The et hog, s i id ynphona
or cut anous. EonpfofoRkin 1k S RURARRR & Rl By o ve
di sor der (HW) ca bpHousepeimphogpd (BP)ng adm ni stering to said patient a
therapeutically effective amunt of the conpound or salt of any one of
claims 1 to 4 and 8 to 10, or the salt of any one of claims 5 to 7 and 11
to 13. 333. Th&hemikthod obtlachdb midecinked eutoirsmune digedso iy burhaoat drieitid] sor der
is polycythem a vera (PV), essential thronbocythema (ET), primry
nmyel ofi brosis (PMF), chronic nyel ogenous | eukema (CM.), chronic

nyel omoneeyt i Th @eketiof claleMyR)whehyip edie asionapihéd diseay ik ki disbidS).,
i di opathic nmyelofibrosis (IMF), or systemic nmast cell disease (SMCD). 34. A
met hod of treating an inflamuatory disease in a patient conprising

adm ni st 231 NgThOmSkio oP lairB Nl véhekdie kAR SkihidERd oy iLAtbsie e @atAI¥RM Phorfkist he
conmpound or salt of any one of clains 1 to 4 and 8 to 10, or the salt of

any one of clains 5_to 7 apd ;1_tp 13. 35 _The nethpd_of claim 34 wherein
sai d i nfh@mratrps dethod @RSRirh 24 iWHetdi® saild ¥Bhtdird$ ¢ &ih dnSitization, skin

irritation, skin rash, contact dermatitis or allergic contact sensitization.

27. A method of treating cancer in a patient comprising administering to said patient a
therapeutically effective amount of the compound or salt of any one of claims 1 to 4 and § to

10, or the salt of any one of claims 5 to 7 and 11 to 13.
28. The method of claim 27 wherein said cancer 1s a solid tumor.

29.  The method of claim 27 wherein said cancer is prostate cancer, renal cancer, hepatic
cancer, breast cancer, lung cancer, thyroid cancer, Kaposi’s sarcoma, Castleman’s disease or

pancreatic cancer.

30.  The method of claim 27 wherein said cancer is lymphoma, leukemia, or multiple
myeloma.
31.  The method of claim 27 wherein said cancer is cutaneous T-cell lymphoma or

cutancous B-cell lymphoma.
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conjuctivitis, inflammatory di sease of the respiratory tract, inflanmatory
myopat hy, or nyocarditis. 36. A nethod of treating a viral disease in a
pati ent cwoppieisde@iladm nistering to said patient a therapaaiSeaialoByr2s
effective amount of the conpound or salt of any one of clains 1 to 4 and 8
to 10, or the salt of any one of clains 5 to 7 and 11 to 13. 37. The method
of claim36 wherein said viral disease is Epstein Barr Virus (EBV),

Hepatitis, B, He C. HYV, Varice|l-Zoster Virus. VZV) or Human
papi |1 oVt r Behgthes 3T uSsbint A s raeliSFctYF S dss o4 GAPot SIS, e ect | on
in a path@ahikmRth §élﬂ%aﬁ&ﬁna@he?g1§e‘uheﬂl31 &f&ﬁbé’arﬂéﬁﬂt%ﬂh&cohﬂy%hﬁ@@#&dlﬁﬁ* ly

ef fecti ve anount of the conpoun salt of any one of clains 1 to 4 and 8

to 10, oydns dalaimef taApndfdo 0, arlthd spt & ahp offc ahdlaibds % @ 7181d Bloto 1A. met hod
of treating ischem a reperfusion or a disease related to an ischem c event
in a patient conprising admnistering to said patient a therapeutically

ef f ect i v&3.anolik mefhotl loé clenp 3 weheoain sadtnwfopmi;}femﬁee disoclenispelytythemda and 8

to 10, or t salt o one, of ne.5 to 7 d 11 13. 40. A nethod
of L eat 5 aRbEeseP Al SFrOULBRER s T stk vl PP oAt o ng o
sai d pat i ?Blb aloh@@eruﬁ@ﬁ;atacq\qu ¥h@hf@alésonsamMblckbmih@ommound or salt of
any one o Fal ns and 8 to 10, or the salt of any one of clains 5 to

7 and 11hxpel®sm@hleuhe |sy1nctrh@e BB bidigpashicoasheitiresis SMBs el wiiemi¢ meshcgt

associ at d ) ?é}\/’ cer. 4 1. Anethod of treating fatigue in a patient
conpri si 5 34 Stering to said patient a therapeutically effective anount
of the conpound or salt of any one of clains 1to 4 and 8 to 10, or the salt
of any o 11to 13,. wherein the fati sultlng

From or “Esoch arabthe (e Baf o8 Mhash Ao St PuieB ety Sty ap e

rej ecti o sald @htidhta thefapbifticans LfedtRRaARRUhNoh BérhFlindR Rk bSamydbne of
admnistering to said patient a therapeutically effective anount of the

conpoundclaimsshtor4 g1d Gieyl b pethefsale phpmmsoneras clpimpd @ 7tapd 1d 0 63 t he salt of any
one of claims 5 to 7 and 11 to 13. 43. A nethod of treating rheunmatoid

arthritis in a patient conprising adninistering to
35.  The method of claim 34 wherein said inflammatory disease is iritis, uveitis, scleritis,

conjuctivitis, inflammatory disease of the respiratory tract, inflammatory myopathy, or

myocarditis.

36. A method of treating a viral disease in a patient comprising administering to said
patient a therapeutically effective amount of the compound or salt of any one of claims 1 to 4

and 8 to 10, or the salt of any one of claims 5 to 7 and 11 to 13.

37.  The method of claim 36 wherein said viral disease is Epstein Barr Virus (EBV),
Hepatitis B, Hepatitis C, HIV, HTLV 1, Varicell-Zoster Virus (VZV) or Human Papilloma
Virus (HPV).

38. A method of treating organ transplant rejection in a patient comprising administering
to said patient a therapeutically effective amount of the compound or salt of any one of

claims 1 to 4 and 8 to 10, or the salt of any one of claims 5 to 7 and 11 to 13.

39. A method of treating ischemia reperfusion or a disease related to an ischemic event in

a patient comprising administering to said patient a therapeutically effective amount of the
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said patient a therapeutically effective anount of the conpound or salt of
any one of clains 1 to 4 and 8 to 10, or the salt of any one of clains 5 to
7 and 11 wo208/138621 A nethod of treating psoriasis in aPpaitiSen/03apri sing
adm nistering to said patient a therapeutically effective anount of the
conpound or salt of any one of clains 1to 4 and 8 to 10, or the salt of any
one of clains 5 to 7 and 11to 13. 45. A nethod of treating dermatitis in a

patient conpri §i ng adm ni sterc.i to said, patient a therapeuticall.

Pt et vemuaRer S Coh N i beltno! 1 Shid B BT sl ahepie SRt g s
to 10, of jhde; gpld of any one of clains 5 to 7 and 11to 13.46. A nethod of
treating iritis in a patient conprising admnistering to said patient a
therapeutically effective anmount of the conpound or salt of any one of
claims 140 4Aa}ﬂﬂh§d 50t dBing Qhork i of RhdheRfa iRRYaQOR cQﬁlpﬁLiﬁ%'g&m_ﬁlﬁt&iJg @nd 11
to 13. 47. A nethod of tre%tlng uveitis 1n a patient conprising

adm ni st snud pgicnoa grrapeplatallgrffeatitermnape of the abmpowid @chltwé amnonme! ddinsHe

conmpound, oy s f apny one.of cl ai 1 an 0, .or, the salt of
oy one 61 ik fosftsof Bt RS sied rFBiriag To A RH ol o B ot ¢ s
In a pat &&Héxi@%%Nlﬁﬁ%ﬂoﬁ%a@do@h%d\ﬂﬁhEeﬁlc&a' d patient a therapeutically
effective anount of the conpound or salt of any one of clains 1 to 4 and 8
to 10, or the salt of any one of claims 5 to 7 and 11 to 13. 49. A nethod
of treating cANhMRL] ¥f frdafink @at?gu@f’i’ﬁh‘;%Qttien@Qé?ﬁﬁﬂiﬁh%erﬁfﬂl@té}ir%ttgrshiﬂq)aﬁ&lt%a' d
patient a therapeutically effective anount of the conpound or salt of any
one of cthaiapsuticatly clfcetng agrquot dfthe opmphrandgalsult of amyngnearielaphs dltapred § too 7

and 11 to,13., 50 rocess . f.or prepar,i phposphari¢ acid salt of a
compound b B aiichafy $E 3ok oMa e e TaPURSRERhS Fuilih RyPRlingg rof

conbi ni Ngr RAsEPATROWNE caiceckormula 111 with phosphoric acid. 51. The process
of claimb50 wherein said process is a process of preparing 3-[4-(7Hpyrrol o]
2,3-d]pyrimdin-4-yl)-IHpyrazol-I-yl]octanenitrile phosphoric acid salt.
52. The py oceasn@hofbetditinl MBEHR rEc&RIntrREFE S Sus FsPJiRQ6 &SSpfienPr €pari ng
3-[4-(7Hpyrrol o[ 2,3-d] pyri mdin-4-yl)-IHpyrazol -1-yl]heptanenitrile
phosphor ¢ampreing ahinisteB®g tThad paitae s shastpeatigalbyradfegfiveimouns o thetconBRundher ei n

el Congrl Jat5¢ a}13§ o0& c!la%gnsolutto 4dhd 8 to 10, or the salt of any one of claims 5 to 7 and 11 to
13.
43. A method of treating rheumatoid arthritis in a patient comprising administering to

said patient a therapeutically effective amount of the compound or salt of any one of claims 1

to 4 and 8 to 10, or the salt of any one of claims 5 to 7 and 11 to 13.

44. A method of treating psoriasis in a patient comprising administering to said patient a
therapeutically effective amount of the compound or salt of any one of claims 1 to 4 and § to

10, or the salt of any one of claims 5 to 7 and 11 to 13.

45. A method of treating dermatitis in a patient comprising administering to said patient a
therapeutically effective amount of the compound or salt of any one of claims 1 to 4 and § to

10, or the salt of any one of claims 5 to 7 and 11 to 13.

46



the presence of an organic solvent. 54. The process of claim53 wherein the

organi c solvent is an alcohol. 55. The process of claim54 wherein the

al cohol iwozelogiss@d fromthe group consisting of nethan®CI/ustéranai72s

i sopropanol, and butanol. 56. The process of any of clains 50 to 52 wherein

the conbining is perfornmed at a tenperature of greater than about 20 OC

57. The process of any of clains 50 to 52 wherein the conbining is

per for ma?ﬁat g r}leetﬁg(f\ gfatg’euarﬁ%g ?r];tisai?l%ul;[atiglg‘. c%giprising administering to said patient a
therapeutically effective amount of the compound or salt of any one of claims 1 to 4 and § to

10, or the salt of any one of claims 5 to 7 and 11 to 13.

47. A method of treating uveitis in a patient comprising administering to said patient a
therapeutically effective amount of the compound or salt of any one of claims 1 to 4 and § to

10, or the salt of any one of claims 5 to 7 and 11 to 13.

48. A method of treating scleritis in a patient comprising administering to said patient a
therapeutically effective amount of the compound or salt of any one of claims 1 to 4 and § to

10, or the salt of any one of claims 5 to 7 and 11 to 13.

49. A method of treating conjuctivitis in a patient comprising administering to said
patient a therapeutically effective amount of the compound or salt of any one of claims 1 to 4

and 8 to 10, or the salt of any one of claims 5 to 7 and 11 to 13.

50. A process for preparing a phosphoric acid salt of a compound of Formula I1I:
R1
Y
N—N
{ ¥4
(D%
Z
N
N" H
I
wherein R' is H or methyl, comprising combining a compound of Formula III with
phosphoric acid.
51.  The process of claim 50 wherein said process is a process of preparing 3-[4-(7H-

pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl]octanenitrile phosphoric acid salt.

52.  The process of claim 50 wherein said process is a process of preparing 3-[4-(7H-
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pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-yl]heptanenitrile phosphoric acid salt.

53.  The process of any one of claims 50 to 52 wherein said combining is carried out in

the presence of an organic solvent.

54.  The process of claim 53 wherein the organic solvent is an alcohol.

55.  The process of claim 54 wherein the alcohol is selected from the group consisting of

methanol, ethanol, isopropanol, and butanol.

56.  The process of any of claims 50 to 52 wherein the combining is performed at a

temperature of greater than about 20 °C.

57.  The process of any of claims 50 to 52 wherein the combining is performed at a

temperature of about 60 °C.
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