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conj unctD¥tdcestor.al | ergi ¢ dermatitis and other diseases [Brightling CE,
Bradding P, Pavord ID, Wardlaw AJ, New Insights into the role of the nast
celtVin asthma, Cin Exp Allergy 33, 550-556, 2003]. Many of the actions

of PGD2 are nediated throyghckERASHDAF TRE ey BTHPe Prost agl andi n
30("DP") receptor (DPl), a G proteiln-coupled receptor expressed on

epi t hel i um and snoot h nmuscl e.
Local allergen challenge in patients with allergic rhinitis, bronchial asthma, allergic
conjunctivitis and atopic dermatitis has been shown to result in rapid elevation of
15 prostaglandin D2 “(PGD2)” levels in nasal and bronchial lavage fluids, tears and skin
chamber fluids. PGD2 has many inflammatory actions, such as increasing vascular
permeability in the conjunctiva and skin, increasing nasal airway resistance, airway narrowing

and eosinophil infiltration into the conjunctiva and trachea.

20  PGD2 is the major cyclooxygenase product of arachidonic acid produced from mast cells on
immunological challenge [Lewis, RA, Soter NA, Diamond PT, Austen KF, Oates JA, Roberts
LJ 11, prostaglandin D2 generation after activation of rat and human mast cells with anti-IgE,
J. Immunol. 129, 1627-1631, 1982]. Activated mast cells, a major source of PGD2, are one of
the key players in driving the allergic response in conditions such as asthma, allergic rhinitis,

25 allergic conjunctivitis, allergic dermatitis and other disecases [Brightling CE, Bradding P,
Pavord ID, Wardlaw AJ, New Insights into the role of the mast cell in asthma, Clin Exp
Allergy 33, 550-556, 2003].

Many of the actions of PGD2 are mediated through its action on the D-type prostaglandin
30 (“DP”) receptor (DP1), a G protein-coupled receptor expressed on epithelium and smooth

muscle.
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20  response challenges with histamine, methacholine, bradykinin, and prostaglandin in adult

volunteers with and without nasal allergy, J Allergy Clin Immunol. 86(6 Pt 1), 924-35, 1990].

DP receptor antagonists have been shown to reduce airway inflammation in a guinea pig
experimental asthma model [Arimura A, Yasui K, Kishino J, Asanuma F, Hasegawa H,

25 Kakudo S, Ohtani M, Arita H (2001), Prevention of allergic inflammation by a novel
prostaglandin receptor antagonist, S-5751, J Pharmacol Exp Ther. 298(2), 411-9, 2001].
PGD2, therefore appears to act on the DP receptor and plays an important role in elicitation of

certain key features of allergic asthma.

30 DP antagonists have been shown to be effective at alleviating the symptoms of allergic rhinitis
in multiple species, and more specifically have been shown to inhibit the antigen-induced
nasal congestion, the most manifest symptom of allergic rhinitis [Jones, T. R., Savoie, C.,

Robichaud, A., Sturino, C., Scheigetz, J., Lachance, N., Roy, B., Boyd, M., Abraham, W_,
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Macular degeneration is the general term for a disorder in which a part of the retina called the

20  macula deteriorates. Age-related macular degeneration (AMD) is the most common type of
macular degeneration. It has been reported that in the United States, AMD is the leading
cause of blindness in people older than 55. More than 10 million people in the US are affected
by this disease, which includes 23% of people over 90. (www.webmd.com/eye-
health/macular-degeneration/macular-degeneration-overview).

25
The DP1 receptor is highly expressed in the retina of the eye [Boie, Y; Sawyer, D; Slipetta, D
M; Metters, K. M.; Abramaovitz, M. Molecular cloning and characterization of the human
prostanoid DP receptor, J Biol Chem 270, 18910-18916, 1995]. DP agonists have been shown
to cause vasodilation in human retinal microvasculature [Spada, C. S.; Nieves, A. L.;

30  Woodward, D. F. Vascular activities of prostaglandins and selective prostanoid receptor

antagonists in human retinal microvessels, Exp. Eye Res. 75, 155-163, 2002].
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As a result of this deposition of pignment, 5loss of central vision may
gradual ly occur. Many tinmes, AMD begins with dry nmacul ar degenerati on.

Anot her ThepearofvarD types'ofedculm degcarcratiey dme nltictgnticivgt Onetwicart nibeglener at i on

is a neoyascul ar .type,of d nerati.on j.n which bl ood vessel s abnor

ur ow undasiatthgt YRS TrsSERAOERRHE, Diy MRt ReBiGsdSiR G R B RERTS b
per manenfisidrag /h igmeht ik depIsits@ B tel M uSE Ths defosttim Jrekik Paynvdnk ﬁf&z
ultimate causes the death of these cells and thus, blind spots. Unlike dry

macul ar r@edieiiemagingrer thipnigg o€ hetrprcular Sissigs.| 48 ¢ remnt ddhipriderasitiontpd pignainbn
| th in. | £ | , it h
beers r eporrad pie Ml inalBR AR SE85 5o B EOSB SR PSR et "

macul ar diggemnaioat i on, 66% of those with AVD suffering 15from significant
visual loss can directly attribute that |oss to wet nmacul ar degenerati on.
Since the causes for macul ar degeneration are unknown, there has only been

limted j it t j ,
%?%ﬁ?p&c‘;t?h@g?ﬂlg 0t g FAYRESh et Rlon! hﬁet?ta%g;ﬁ#?@%en%ﬁ Y&d

treatnents egeneration Have met w I'mted success. To
dat e, t hepeascslantypEDAdegepemation it whiah oot viesselscibylomedlyl @ow2@degbaestabiaod and

nutritiqnal intervention is used to prevent the progression of .wet macul ar
degither i{egwﬁpqﬁiaé% r_(eﬁﬁ'ﬂ&_ef i kg Pripgnegt TS o el of el
treat menpe @tinﬂmﬁcﬁﬂ ﬁl’lﬁhﬁ%@aﬁses-fﬁhed&ﬁ{‘@ff th&ée%'e}l@ﬁﬁcﬁt%ﬁ b0hd Bp&ET OnBke &ye 11 pid

profile include the Iowering of plasma levels of 25chol esterol, '
tri gl yceniaids degenseatioat ingwhich the vanieh lospoey bt eiingrajheiwsion lraithaCosrperiad t o

ther i pid-| i ng dr.ug, njacin has,the. i al benefit of i i,
ol noma Pt e BRI b SR e R R RS v et aButelenBAR RS
consequesTeiose WiBCARIE Ut fRat K6t inaddla &%e&@ﬁﬁfni, 66%lof AosamviddeVID ueErdigr apy

to the statins in treating patients with | ow HODL chol esterol |evels.
15 from significant visual loss can directly attribute that loss to wet macular degeneration.

Since the causes for macular degeneration are unknown, there has only been limited success

determining the causes for the disorder. Moreover, treatments for macular degeneration have

met with only limited success. To date, there is no FDA-approved treatment for dry macular
20 degeneration and nutritional intervention is used to prevent the progression of wet macular

degeneration.

Niacin (nicotinic acid) is a drug commonly known for the treatment of hyperlipidemia. The
beneficial effects of niacin on the lipid profile include the lowering of plasma levels of

25 cholesterol, triglycerides, free fatty acids and lipoprotein(a) in human. Compared to other
lipid-lowering drug, niacin has the special benefit of increasing plasma HDL cholesterol while
decreasing LDL and VLDL cholesterol. As a consequence, niacin could potentially be
beneficial as an additive therapy to the statins in treating patients with low HDL cholesterol
levels.

30
The major common side effect associated with niacin treatment is flushing. This consists of
unpleasant symptoms such as the redness of the skin accompanied by burning sensation,

itchiness or irritation mainly affecting upper body and face. These symptoms have a negative
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15 the activation of adenylyl cyclase and result in vasodilation/flushing. The involvement of the
DP in niacin-induced flushing was further supported by studies using a genetic mouse model
lacking the DP receptor (Benyo, Z; Gille, A, et al. The Journal of Clinical Investigation 2005.
115:3634-3640). More recently it was shown that specific DP antagonists inhibited both
PGD2 and nicotinic acid-mediated vasodilation in rodents (US Patent Publication No.

20 20040229844).
SUMMARY OF THE INVENTION

The present invention is directed to a substituted pyrimidine compound of formula (1)
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wherein mand n, independently of each other, are selected fromthe

i ntegers WO 2b11/A5@ 3; X and Y, independently of each orherS2@nmset ect ed
from CRIR2, NRi or 0O, wherein X and Y ﬁgnnot bot h be 0; or X and Y,

t aken together with the bond between them form a phenyl group optionally

5substituted by one to four R3 groups; each Z, independently of each other,
is CRIR2; Rl, R2 and R3, independently of each other, are selected fromthe
group cownsirsininngnei, ikjepeadeangisof cachydtheramienolectop fioonthk integaub8it i, 2utrdd al kyl |
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hal ogen,cag@steuybe Qyano, hydroxy, amino or aryl;
or X and Y, taken together with the bond between them, form a phenyl group optionally
5 substituted by one to four R3 groups;
cach Z, independently of each other, is CR|Ry;
Ri, Rz and R3, independently of each other, are selected from the group consisting of H,
halogen, aryl, amino, optionally substituted alkyl, optionally substituted alkoxy, and carboxy;
wherein optionally substituted alkyl, may be substituted by one to three of the same or
10 different of halogen, carboxy, cyano, hydroxy, amino or aryl;
wherein optionally substituted alkoxy, may be substituted by one to three of the same or
different of halogen, carboxy, cyano, amino or aryl;
wherein each aryl moiety, independently of each other, may be optionally substituted by
hydroxy, amino, alkyl, alkoxy, carboxy or alkoxycarbonyl;
15 provided that a halogen cannot be bonded to an N; and
provided the compound is not (1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-
pyrimidin-4-yl}-piperidin-3-yl)-acetic acid,

or an enantiomer thereof, or a prodrug or a pharmaceutically acceptable salt thereof.

20  Asnoted above, the compounds of the present invention are all selections within the broad
scope of the disclosure of PCT patent application W02006/044732. Although many of the
compounds disclosed in that application are potent, selective and orally active antagonists of
the prostaglandin D2 receptor, it has been found that they increased the amount of CYP3A
enzyme. This may negatively affect their potential for development as oral therapies. The

25 selected compounds of the present invention have been found not to have those undesirable

levels of CYP3A induction.

Another aspect of the present invention is a pharmaceutical composition comprising, a
pharmaceutically effective amount of one or more compounds according to Formula (I) in

30 admixture with a pharmaceutically acceptable carrier.

Another aspect of the present invention is a method of treating a patient suffering from a

PGD2-mediated disorder including, but not limited to, allergic disease (such as allergic
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macul ar
patient. The activity of numerous types of immunocytes can be modulated in a method of the

present invention. Examples of such immunocytes include a natural killer cell (NK cell), a
natural killer T cell (NKT cell), a mast cell, a dendritic cell, and granulocyte selected from the
20 group consisting of an ecosinophil, a basophil and neutrophil. Naturally, the activity of a

combination of these cells can also be modulated in a method of the present invention.

Moreover, a method of the present invention can also be used to treat or ameliorate choroidal
neovascularization, which in turn also treats or ameliorates wet macular degeneration in the

25 patient.

Another aspect of the invention relates to a pharmaceutical composition comprising Niacin or
a pharmaceutically acceptable salt, or N-oxide thereof, or a nicotinic acid receptor agonist,
and a prostaglandin D2 receptor inhibitor, and its pharmaceutical use in the treatment of

30  atherosclerosis, dyslipidemias or diabetes without causing the side effect of flushing. An
additional aspect of this invention relates to to a pharmaceutical composition comprising a
statin, niacin or a pharmaceutically acceptable salt, solvate or N-oxide thereof, or a nicotinic

acid receptor agonist, and a prostaglandin D2 receptor inhibitor, and its pharmaceutical use in



degeneration, dry macul ar degeneration and the |ike by adm nistering to
said patient a 10pharmaceutically effective anmount of a conmpound accordi ng
t o For nulwoO@bir/113e present invention further rel ates t@Ca/usedaihoeB4eDdr
treating or aneliorating macul ar degeneration in a patient. 15Furthernore,
in a method of the present invention, @dmnistration of a conpound to the
patient suffering from macul ar degenerati on nodul ates the activity of an

i mmunocyte in the patient. The activity of nunerous types of inmunocytes
can be rhedttament ofratkerosstdneds, dfslitéenpresedinbdtesveithdud nausbegahpbids cBtctoiich

i mmunocyt es. include a natural killer cell (NK cell), a natural killer T
cell (N Sﬁléllgl ), a mast cell, a dendritic cell, and granul ocyte sel ected
fromthe 20group consisting of an eosinophil, a basophil and neutrophil.
Naturally, the activity of a conbination of these cells can al so be

modul ated in a nmet hod BETAHER PESSRIPTHIE QK SHE INWEOYESNr | a net hod of the
presgnt i nvention can also be used to treat or aneliorate choroi dal
neovascul ari zation, which in turn also treats or ameliorates wet macul ar
degener aAd @ediabBotd)en®hpaigheiit the Atwetipason aste éiveafiod, hige follé@id toring, @hREes to a
pharmaceutical .conposition copprising Niacin or. a pharmaceutically

accept ateryaserndiggtedyshall Beundssiterst to hgye thefpllowinginecagigs: r ecept or ~ agoni st ,
and a prostaglandin D2 receptor inhibitor, and its pharmaceutical use in
the treatnment of 30atherosclerosis, dyslipidemas or diabetes w thout

causi ng "tAlkoxsi" decae$ dlégl-Oaf EfdmushiyredkoxAnnaddéstrhahaty, athpegtrn-pfopdky,s- | nvent i on
relates to to a,pharmaceutical conposition conprising a statin, niacin or a
phat Yrac dUPRE P UR¥e ©X¥al t, solvate or N-oxide thereof, or a
nicotinic acid receptor agonist, and a prostaglandin D2 receptor inhibitor,
and its pharmaceutical use in WD 2011/115940PCT/ US2011/ 028427 8 - the

t r eat nentAlipfl" atchiey Bxeghe pobiagchadyediphaticderdirenssrion hiivalget tosibontt Woaarbavaaieing t he

side ef fp%%t&cu aIrlyf f %Sa%loﬂtgm calr-l_o'aﬁI a OEBS,[E)J,% cr:nRollreFrgla 1cugr:1y glvléerl a'ﬂ%rl%.NEracrlléthSd means
that one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a linear
15 alkyl chain. "Lower alkyl" means 1 to 4 carbon atoms in a linear alkyl chain that may be

straight or branched.

"Aryl" means an aromatic monocyclic or multicyclic ring system of about 6 to about 14

carbon atoms, particularly 6 to 10 carbon atoms. Exemplary aryl include phenyl and naphthyl.

20
"Halo" or "halogen" means fluoro, chloro, bromo, or iodo, particularly fluoro or chloro.
"Patient" includes human or other mammal.

25 "Pharmaceutically acceptable prodrugs” as used herein refers to those prodrugs of the

compounds of the present invention which are, within the scope of sound medical judgment,
suitable for use in contact with the tissues of patients with undue toxicity, irritation, allergic
response commensurate with a reasonable benefit/risk ratio, and effective for their intended
use of the compounds of the invention. The term "prodrug"” refers to compounds that are

30  transformed in vivo to yield a parent compound of the present invention, for example by
hydrolysis in blood. Functional groups that may be rapidly transformed, by metabolic
cleavage, in vivo form a class of groups reactive with the carboxyl group of the compounds of

this invention. They include, but are not limited to such groups as alkanoyl (such as acetyl,



As used above, and throughout the description of the invention, the
followng terns, unless otherw se indicated, shall be understood to have

t he fol | owOng1esa¥dNgs: "Al koxy" means al kyl - O . Epempisasy/oa842DXY
i ncl udes net hoxy, ethoxy, n-propoxy, i10propoxy, n-butoxy, and heptoxy.
"Al kyl" nmeans straight or branched ali'phatic hydrocarbon having 1 to about

20 carbon atons, particularly 1 to about 12 carbon atons, and nore
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"Ester prodrug" means a compound that is convertible in vivo by metabolic means (e.g., by
20 hydrolysis) to a compound of Formula (I). For example an ester of a compound of Formula
(I) containing a hydroxy group may be convertible by hydrolysis in vivo to the parent
molecule. Alternatively an ester of a compound of Formula (I) containing a carboxy group
may be convertible by hydrolysis in vivo to the parent molecule. Exemplary ester prodrugs
are methoxy-methyl ester, 1-ethoxycarbonyloxy-ethyl ester, 2-dimethylamino-ethyl ester,

25 ethyl ester and methyl ester.

"Pharmaceutically acceptable salts" refers to the non-toxic, inorganic and organic acid
addition salts, and base addition salts, of compounds of the present invention. These salts can
be prepared in situ during the final isolation and purification of the compounds.

30
Suitable esters of compounds of Formula (I) containing a hydroxy group, are for example

acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, syccinates,

fumarates, maleates, methylene-bis-b-hydroxynaphthoates, gentisates, iscthionates,



bearing the netabolically cl eavabl e groups have the advantage that they may
exhi bit inproved bioavailability as a result of enhanced sol ubility and/or
rate of aweanpriienoconferred upon the parent conpound byC¥iustue/oe€421 he
presence of the netabolically cleavabl e group. A thorough discussion is
provi ded in Design of Prodrugs, H Bun Baard, ed., Elsevier (1985); Methods
in 10 Enzynol ogy; K Wdder et al, Ed., Academ c Press, 42, 309-396 (1985);
A Text book of Drug Design and Devel opnent, Krogsgaard-Larsen and H.
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113-191(1991): Adyanced Dru | ivery Reyi ews, H. Bundgard, 8, 1-38,
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al, 32, 692 (1984); Pro-drugs as Novel Delivery Systens, T. H guchi and V.
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25033 2504¢id additibmedItsciec 8 ulost cdnyeridnt(farm fommest hard)in peavzioatuss of thomalt form

inherently amounts to use of the free base form. The acids which can be used to prepare the
acid addition salts include preferably those which produce, when combined with the free base,
pharmaceutically acceptable salts, that is, salts whose anions are non-toxic to the patient in
pharmaceutical doses of the salts, so that the beneficial inhibitory effects inherent in the free

25  Dbase are not vitiated by side effects ascribable to the anions. Although pharmaceutically
acceptable salts of said basic compounds are preferred, all acid addition salts are useful as
sources of the free base form even if the particular salt, per se, is desired only as an
intermediate product as, for example, when the salt is formed only for purposes of
purification, and identification, or when it is used as intermediate in preparing a

30 pharmaceutically acceptable salt by ion exchange procedures. In particular, acid addition salts
can be prepared by separately reacting the purified compound in its free base form with a
suitable organic or inorganic acid and isolating the salt thus formed. Pharmaceutically

acceptable salts within the scope of the invention include those derived from mineral acids



10exanpl e di al kyl am no- net hyl benzoates in which the two al kyl groups may be
j oi ned together and/or interrupted by an oxygen atomor by an optionally
substi t utwo 2nittnegen atom e.g., an al kylated nitrogen &COMS20M028427
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when the salt 1s fornmed only tor purposes of purification,
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30pp?rnaceutically acceptabl e salt by ion exchange procedures. In
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ref erence:
20 salt thus formed. Base addition salts include pharmaceutically acceptable metal and amine

salts. Suitable metal salts include the sodium, potassium, calcium, barium, zinc, magnesium,
and aluminum salts. The sodium and potassium salts are preferred. Suitable inorganic base
addition salts are prepared from metal bases which include sodium hydride, sodium
hydroxide, potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium hydroxide,

25 magnesium hydroxide, zinc hydroxide and the like. Suitable amine base addition salts are
prepared from amines which have sufficient basicity to form a stable salt, and preferably
include those amines which are frequently used in medicinal chemistry because of their low
toxicity and acceptability for medical use. Ammonia, ethylenediamine, N-methyl-glucamine,
lysine, arginine, ornithine, choline, N,N'-dibenzylethylenediamine, chloroprocaine,

30 diethanolamine, procaine, N-benzylphenethylamine, diethylamine, piperazine,
tris(hydroxymethyl)-aminomethane, tetramethylammonium hydroxide, tricthylamine,

dibenzylamine, ephenamine, dehydroabietylamine, N-ethylpiperidine, benzylamine,



Where the conpound of the invention is substituted wth an acidic noiety,
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20
The compounds of present invention and the intermediates and starting materials used in their
preparation are named in accordance with IUPAC rules of nomenclature in which the
characteristic groups have decreasing priority for citation as the principle group as follows:
acids, esters, amides, etc. Alternatively, the compounds are named by AutoNom 4 (Beilstein

25 Information Systems, Inc.).

However, it is understood that, for a particular compound referred to by both a structural
Formula and a nomenclature name, if the structural Formula and the nomenclature name are
inconsistent with each other, the structural Formula takes the precedence over the

30 nomenclature name.

The compounds of the invention exhibit prostaglandin D2 receptor antagonist activity and are

useful a pharmacological acting agents. Accordingly, they are incorporated into



10centers. These asymetric centers may independently be in either the R or
S configuration. It will be apparent to those skilled in the art that
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relates to a method for treating or ameliorating macular degeneration, retinal detachment,

inflammation, infection and sleeping disorders) which is generated secondarily as a result of
behavior accompanied by itch (such as scratching and beating), inflammation, chronic

20  obstructive pulmonary diseases, ischemic reperfusion injury, macular degeneration, acute
macular degeneration, cerebrovascular accident, chronic rheumatoid arthritis, pleurisy,

ulcerative colitis and the like.

Compounds of the present invention are further useful in treatments involving a combination
25 therapy with:
(1) antihistamines, such as fexofenadine, loratadine, levocetirizine and cetirizine, for the
treatment of allergic rhinitis;
(i1) leukotriene antagonists, such as montelukast and zafirlukast, for the treatment of allergic
rhinitis, COPD, allergic dermatitis, allergic conjunctivitis, etc., with reference to WO
30  01/78697;
(iii) beta agonists, such as albuterol, salbuterol and terbutaline, for the treatment of asthma,

COPD, allergic dermatitis, allergic conjunctivitis, etc.;
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Another special embodiment of the therapeutic methods of the present invention is the
treating wet macular degeneration.

20
Another special embodiment of the therapeutic methods of the present invention is the

amelioration of niacin induced flushing.

According to a further feature of the invention there is provided a method for the treatment of
25 a human or animal patient suffering from, or subject to, conditions which can be ameliorated
by the administration of a prostaglandin D2 receptor antagonist, for example conditions as
hereinbefore described, which comprises the administration to the patient of an effective
amount of compound of the invention or a composition containing a compound of the
invention. "Effective amount” is meant to describe an amount of compound of the present
30 invention effective as a prostaglandin D2 receptor antagonist and thus producing the desired

therapeutic effect.
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herein to treatnent should be understood to include prophylactic therapy as
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i ncl udes thin i1ts scope pharnaceutica ositions conprising bat "l east

one of tdeecptdripdenads fafn tbih@niany emt other dnimald iy topica onsgdteraicphdaimstcaioni cal | y

aCC?(P t ablllc u i?igg I’oilra ,ri'nhalational, rectal, nasal, buccal, intraocular, sublingual, vaginal, colonic,
parenteral (including subcutaneous, intramuscular, intravenous, intradermal, intrathecal and
epidural), intracisternal and intraperitoneal. It will be appreciated that the preferred route may

vary with for example the condition of the recipient.

15 "Pharmaceutically acceptable dosage forms" refers to dosage forms of the compound of the
invention, and includes, for example, tablets, dragées, powders, elixirs, syrups, liquid
preparations, including suspensions, sprays, inhalants tablets, lozenges, emulsions, solutions,
granules, capsules and suppositories, as well as liquid preparations for injections, including
liposome preparations. Techniques and formulations generally may be found in Remington's

20 Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, latest edition.

A particular aspect of the invention provides for a compound according to the present
invention to be administered in the form of a pharmaceutical composition. Pharmaceutical
compositions, according to the present invention, comprise compounds of the present

25 invention and pharmaceutically acceptable carriers.

Pharmaceutically acceptable carriers include at least one component selected from the group
comprising pharmaceutically acceptable carriers, diluents, coatings, adjuvants, excipients, or
vehicles, such as preserving agents, fillers, disintegrating agents, wetting agents, emulsifying
30 agents, emulsion stabilizing agents, suspending agents, isotonic agents, sweetening agents,
flavoring agents, perfuming agents, coloring agents, antibacterial agents, antifungal agents,
other therapeutic agents, lubricating agents, adsorption delaying or promoting agents, and

dispensing agents, depending on the nature of the mode of administration and dosage forms.
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i sotoni c agents, sweetening agents, flavoring agents, perfum ng agents,
col ori ngndgelatis, anti bacterial agents, antifungal agents, other therapeutic
agents, lubricating agents, adsorption delaying or pronoting agents, and
di spensi ng agents, depending on the nature of the node of adm nistration
and dosagenfpPiriiBdsorMdndfddolidd QGMRGEH a2t hib @dBdeh/includ® dimdararnRlfetide and
susgfndln agents include ethoxyl ated isostearyl alcohols, polyoxyethyl ene
sor bf t olrckaird asaloBs.t an esters, mcrocrystalline cellul ose, alum num

met ahydr oxi de, bentonite, agar-agar and tragacanth, or m xtures of these
substances. Exenplary antibacterial and antifungal agents for the

pr event i Exengplart leluaas,isolvenil, vahiol@osgalnlising apas, wealgpficrabadsmulianor obut anol
phenol, sorbic acid, and the |ike. Exenplary jsotonic agents include
sugars, séabiiZSR g}ﬂhgieivgpéeraﬁl%}omﬁgm, iSperose, ethanol, 1sopropyl alcohol, ethyl carbonate,

ethyl acetate, benzyl alcohol, tetrahydrofurfuryl alcohol, benzyl benzoate, polyols, propylene
20  glycol, 1,3-butylene glycol, glycerol, polyethylene glycols, dimethylformamide, Tween® 60,
Span® 60, cetostearyl alcohol, myristyl alcohol, glyceryl mono-stearate and sodium lauryl
sulfate, fatty acid esters of sorbitan, vegetable oils (such as cottonseed oil, groundnut oil, com
germ oil, olive oil, castor oil and sesame oil) and injectable organic esters such as ethyl oleate,

and the like, or suitable mixtures of these substances.

25
Exemplary excipients include lactose, milk sugar, sodium citrate, calcium carbonate and
dicalcium phosphate.
Exemplary disintegrating agents include starch, alginic acids and certain complex silicates.
30

Exemplary lubricants include magnesium stearate, sodium lauryl sulfate, talc, as well as high

molecular weight polyethylene glycols.
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dosage form such as capsul es, cachets or tablets each containing a
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s ?5 ol el;(aslmpfel setglgclljlzeisr ¥actose s?li;o%e glucose, mannitol and silicic acid, (b) binders, as for
example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia,
(c) humectants, as for example, glycerol, (d) disintegrating agents, as for example, agar-agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain complex silicates and
Na,CO3, (e) solution retarders, as for example paraffin, (f) absorption accelerators, as for
20 example, quaternary ammonium compounds, (g) wetting agents, as for example, cetyl alcohol
and glycerol monostearate, (h) adsorbents, as for example, kaolin and bentonite, (i) lubricants,
as for example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium
lauryl sulfate, (j) opacifying agents, (k) buffering agents, and agents which release the
compound(s) of the invention 'in a certain part of the intestinal tract in a delayed manner.
25
A tablet may be made by compression or molding, optionally with one or more accessory
ingredients. Compressed tables may be prepared by compressing in a suitable machine the
active ingredient in a free-flowing form such as a powder or granules, optionally mixed with a
binder, lubricant, inert diluent, preservative, surface active or dispersing agent. Excipients
30  such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating
agents such as starch, alginic acids and certain complex silicates combined with lubricants
such as magnesium stearate, sodium lauryl sulfate and talc may be used. A mixture of the

powdered compounds moistened with an inert liquid diluent may be molded in a suitable
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"Liquid dosage form" means the dose of the active compound to be administered to the patient

is in liquid form, for, example, pharmaceutically acceptable emulsions, solutions, suspensions,

20 syrups and elixirs. In addition to the active compounds, the liquid dosage forms may contain

inert diluents commonly used in the art, such solvents, solubilizing agents and emulsifiers.

When aqueous suspensions are used they can contain emulsifying agents or agents which
facilitate suspension.
25
Pharmaceutical compositions suitable for topical administration means formulations that are
in a form suitable to be administered topically to a patient. The formulation may be presented
as a topical ointment, salves, powders, sprays and inhalants, gels (water or alcohol based),
creams, as is generally known in the art, or incorporated into a matrix base for application in a
30  patch, which would allow a controlled release of compound through the transdermal barrier.
When formulated in an ointment, the active ingredients may be employed with either a
paraffinic or a water-miscible ointment base. Alternatively, the active ingredients may be

formulated in a cream with an oil-in-water cream base. Formulations suitable for topical
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19 - together with the oil and fat make up the emulsifying ointment base which forms the oily

Silier

15 dispersed phase of the cream formulations.

If desired, the aqueous phase of the cream base may include, for example, a least 30% w/w of
a polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such as propylene
glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including PEG
20 400) and mixtures thereof. The topical formulations may desirably include a compound that
enhances absorption or penetration of the active ingredient through the skin or other affected

arcas.

The choice of suitable oils or fats for a composition is based on achieving the desired

25 properties. Thus a cream should preferably be a non-greasy, non-staining and washable
product with suitable consistency to avoid leakage from tubes or other containers. Straight or
branched chain, mono- or dibasic alkyl esters such as di-isopropyl myristate, decyl oleate,
isopropyl palmitate, butyl stearate, 2-ethylhexyl palmitate or a blend of branched chain esters
known as Crodamol CAP may be used. These may be used alone or in combination

30  depending on the properties required. Alternatively, high melting point lipids such as white

soft paraffin and/or liquid paraffin or other mineral oils can be used.
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pastilles Sconprising the active ingredient in an inert basis such as
gelatin and glycerin, or sucrose and acaci a; and nout hwashes conprising the
act i ve ilgrredicenctal icomposudrsabiteblt feutdalcavagmel adieistitignsphase fatmuldtens

emul si o har maceguti cal, ,.c 0sj t.i o be const.ituted fr.om kno ..

gt odi dREETS 1 o ORI i A yRPIRET e 26 was g VB ARASH il cginipg

enul si fi#lcalrRtcoaHBLSEo KA WM cAfiord NSEFBbiaRTt hic d par@fhd Bhth YolCRER! | ses a

m xture of at |east one enulsifier with a fat or an oil or with both a fat

and an dprmulptiong thaicen be peapaabhydnireethe gompenndphf thicinsentios withesuitable
it ' . o o7 ; tabilizer .
e R R L A e e

Toget her, Si ou ZEér

emul si f wag which, arasslid fierdayryttegpérhrcswiut Hqlidat body @m@efatire Bikthettforehe
enul si fying. oi ntnment base which forns the oily 15di spersed phase of the

cr eam f gRSHINEDE Bre&um py vegargl cayty andacleasedBe actpls£oBP87CHthe cr eam base nay

i nclude, for exanple, a |l east 30% w w of a pol yhydric al cohol, i.e. an

al cohol having two or nore hydroxyl groups such as propyl ene glycol, butane
1, 3- di olPharamreuticd] compodiitrobdmigisyered by ingeutiop alaydictyl termemgbontaw infravemlousli ng
PEG 20 400) and m xtures_thereof .The. topjcal fornul ations may.desirably

ol Gde 187 ARG “RHaE SUBAHARRAYS ISR g ROBPOYORSLART BB RRICI TP Ve

i ngr edi eBtm{-A%9NqtiRRoRKbAS, A pRifREr BfHheabRYiANE BSmpaitee GUITRISSudfassui tabl e
oils or fats for a conposition is based on achi eving the desired

25pr operllandss soffition oa Rergsassadhiver. dnpuddition ath gpoivpostiorsmayr akoymulatad-ig selidi ng

and washabl e product th suitable consistency to, avoi.d |,eakage from tubes
or ot nerogbArdriElvedbt hegiid:ginFe AR A e . gl s Fahags ST ky)
esters sphghdas ﬂie-fbﬁﬁllilﬁ@cﬁwarwéﬂil%taﬁﬂﬁlclmﬁulﬁb@@%@ chSIGHR! Wbu@ﬁidrﬂdnat e,
butyl stearate, 2-ethyl hexyl palmtate or a blend of branched chain esters

knolh asqEr@Eamssticsplyiops.yehick agy crremsustsndig agseld 2ad Hriekepmgjagents and
i adiaie- ! ‘ e . natively. ki gh
A L S S S e

mel ting poin I pi para fin or
ot her mhaee alsuidblpadjastedpHUS M the BEDPOFIthE k&R0 IRECTHibIB2011/ 028427

Pharmaceutical composition of the present invention suitable for nasal or inhalational

20 administration means compositions that are in a form suitable to be administered nasally or by
inhalation to a patient. The composition may contain a carrier, in a powder form, having a
particle size for example in the range 1 to 500 microns (including particle sizes in a range
between 20 and 500 microns in increments of 5 microns such as 30 microns, 35 microns, etc.).
Suitable compositions wherein the carrier is a liquid, for administration as for example a nasal

25 spray or as nasal drops, include aqueous or oily solutions of the active ingredient.
Compositions suitable for acrosol administration may be prepared according to conventional
methods and may be delivered with other therapeutic agents. Metered dose inhalers are useful

for administering compositions according to the invention for an inhalational therapy.

30  Actual dosage levels of active ingredient(s) in the compositions of the invention may be
varied so as to obtain an amount of active ingredient(s) that is (are) effective to obtain a
desired therapeutic response for a particular composition and method of administration for a

patient. A selected dosage level for any particular patient therefore depends upon a variety of



- 20 - Pharmaceutical conpositions suitable for rectal or vaginal

adm ni strations nmeans fornulations that are in a formsuitable to be

adm ni st ewedoriglas®@bly or vaginally to a patient and contrairnisegiagssdeeast one
conpound of the invention. Suppositorhsi are a particular formfor such
formul ations that can be prepared by mxing the conpounds of this invention
with suitable 5non-irritating excipients or carriers such as cocoa butter,
pol yet hyl ene gl ycol or a suppository wax, which are solid at ordinary

t enper atfactess ibduding the desaed wcd»pemtfemf&rcatourﬂee et afdmedfistrajonpeh theidesirdre

rectum o va cavlt rel ease the ve C onent I naceu I cal
ommost Attt ERh e B0t Wil Eri s Hdiged PanSRE s soat oM i naus.
10i nt r apek] dien@alage,anei Ty@é aBdl PEteh @NER4EHh aﬂiv%Qﬁ%r@dlentTFa@esQQ‘faB&ﬁbﬁdran of the
pr esent i nvention are rmulated in liquid solutions, in particular in

physi ol gagtebalispr angiyarpistion b otbesfagiosh as Hank's sol ution or Ringer's
solution. In addition, the conpositions nmay be fornulated in solid form and
redissol ved or suspended i medi ately prior to use. Lyophilized fornms are

al so i ncrdtslefily Gos dfahartdrapdudids ofihes int@ftiohedaitisteivd|told @atdry hnsslﬁgﬂe,or
suspensi gns, aqueous and non- 15aqueous injection solutions

cont ai n Gyidpbaichgeydenn amanestinr examingf sigahtbounfdohin @h%lkil%we&g h?éw ers,
bacteri %él%ﬁtsdaﬁggn%a%e o tﬁ‘(‘fm]l% 1@3—9%@%/{15{61:&% h%e Th ARt &@'d%sesaa?éj have a

sui tabl y adj ust e bl he inte reci pi ent
Pharnacqwhmaﬂyﬁcnnﬁmmdonmm)d&nmmeagna%ﬂmhzdmmeﬂﬂiandxmtﬂ&bh@kgbodmae@htor

i nhal ati on Oa ni stration ns nposi ti that are in a for

sui t%bl @F %ﬁv E@Haﬂ%t mab%@% ?uteﬁai WR Ry 53 tt)?%m%eﬁsawalf?ﬁ%
conposi ttbQO B &%e&h@ &ada&' oral' d@lnﬁm@@mr aﬁcPfrHﬂn ADBU 01 B Rt 5(?' e size
for exanple iR ?he range E to 500 mcrons (including particle sizes in a

range beftrvf@tﬂbl}Q@Ohmjl(B@ﬁg/hg bedhwcight pancee hemtgvefiows adingmigirasionudiicas 30

m crons, cron etc.). Suitable. onposi tions er carrler'

M aui d. s eRraie dbgiediendt psProRu AT BRY thaghre SRS {naH R SR
drops, igepdten AHaRAMS sQftalilt d¥sagekhill Bbtaihed. DGk | hﬁﬁé cbrﬂﬁéﬁﬁ’dtﬁﬁﬁa
Conpositions suitable for aerosol adm nistration may Ere par ed accordlng

t o tdnverbiaghgichgaonplof sudh mgnuli@l@ethi:r@eﬁ SNy bqwu&@ti rﬁema tup dselsly dosgent s.
{V‘Bt er ed (%{ﬁ J‘Q@x%e%l%nﬁrd%s th b?g&ﬂlﬂuﬁ&g P%o%?ﬁ@%&ﬂé LiQfs A@&? 9' ng
o the |nve an ona

or an |n era Actua osage [eve

acti ve imgrledidmn{ssyed & ﬁmeﬁmmcess@mndiddr heobtaineht dcsmredmerdqeuuar [ ed Yo
as to obtain an amount of active ingredient(s) that is (are)_effective to

obt ai n #Teeksi T80 RavspipRA TeEPanddpiAydo porehe phloryce GPS&ranééWé’o@M E¢h and
met hod Qf . admhRingdk e'(R)@  YeqfarPd d)EcQﬁer Aj%néﬁkﬁ@ﬁﬁfb@'ﬁ?& V%ry RVilve I@p-any

particular patient t erefore depen a varie
20120 1150 RSTMcBR0L theG2842 1 to 4 doses per day, in accordance with the physiological
requirements of each particular patient. It goes without saying that, for other patients, it will

be necessary to prescribe not more than one or two doses per day.

The formulations can be prepared in unit dosage form by any of the methods well known in
25 the art of pharmacy. Such methods include the step of bringing into association the active
ingredient with the carrier that constitutes one or more accessory ingredients. In general the
formulations are prepared by uniformly and intimately bringing into association the active
ingredient with liquid carriers or finely divided solid carriers or both, and then, if necessary,
shaping the product.
30
The formulations may be presented in unit-dose or multi-dose containers, for example sealed
ampoules and vials with elastomeric stoppers, and may be stored in a freeze-dried

(Iyophilized) condition requiring only the addition of the sterile liquid carrier, for example



-21 - factors including the desired therapeutic effect, on the route of
adm nistration, on the desired duration of treatnent, the etiol ogy and
severity wh220hel148ease, the patient's condition, wei ghtCTAS20116028827 and
age, the type and potency of each acti %Z ingredient, rates of absorption,
met abol i sm and/ or excretion and ot her "faCtors. 5 Total daily dose of the
conpounds of this invention adm nistered to a patient in single or divided
doses may be in amounts, for exanple, of from about 0.001 to about 100

ng/ kg bowtener ghtctidas, lipnedatqy efierabisy. Bx@hpoent@usmgickigiumjutidisrnéxanpl e,

dult, the d | b 0. . 100, .
e o abispasnt Y 55 P g Sl poMe TS, S0 this i okl SR e kipdpgeviousty

i nhal at iRgerifegom about 0.01 to about 100, preferably 0.1 to 70, nore
especially 0.5 to 10, ng/ kg body wei ght per day by oral adm nistration, and
fromabout 0.01 to about 50, preferably 0.01 to 10, ng/kg body wei ght per

day by T AMEIONP RIS FALeRren NS, RERESIIAIS, P BRNLYS, LAGLRG ent 11 2

conposi ti onst Tt ute propo |on such
that a shéthedy, Byd&hscﬂnge nkbad Ihethedmfe@hélefbfo@@‘i dgeribad tn the Mp@stutd, s nay
15contai n such anmounts of such subnultlples t hereof as_may be used to nake
up the dapmpledBay. deesincs byIRC- bwpek il Comprehepdsdd srsicnardy eiogsn wilst er ed
at aboutu%ngk§@g§8 §ime. A dosage may be administered as frequently as
necessary in order to obtain the desired therapeutic effect. Sone patients
may respond rapidly to a higher or |ower dose and may find nuch weaker

nce doses a Fo ot her patients, it e ngecessa y to have
| ong‘S gpél}qﬁeﬁ%%ﬁgﬁ% iﬁerﬁwa Pt Bag e pegessagy éﬂ)%f@?cbéa %V%ﬂ%n? H’n& cor dance
Wi th the,piwsiR |e$?’91hf§1%'h Hf%@ly' SR Nn®fthiB 2k r&aﬂ%@f&% b @rwiRad i are Wbsift@es
wi t hout saying that, for other patients, it wll be necessary to prescribe

not nor entlhafinadpeodoct, tawvoibther um@ran@dpamm@tlbmmﬁhuea@acbnm daonviertignaépar ed in
unit dosage form any. of the met hods I ngwn in the art of rmacy.
Soch moingGe b A e afSiee piE an G Racie 01 Sl St

i ngredi affeend 4dd 1. Mawlhtse!?’r&tbéﬁng@r%}o& ORGSR niHes N0 eaﬁféﬁSMhWVﬂey
|ngred| ents. In general the fornulations are prepared by uniformy and

i nt 1 rat ek ypopy. |1W31 }%’9» udabls gmencarpsatingeronps ingede Agfasal et @hylh acyldaigd
hapi ng T2 pRaaes! Sy RS PubluiThd SRugl 8 Qenzgﬁﬁfvﬁ%ﬁ%fuﬁﬁ.r? Sl o

mul ti - ddsehydesit s alelliﬁrogdnblyepsamablﬁopﬁab e@thammablesmﬁmapmt@hﬁg widups

el astoneric St?'ﬁlp be stored in a freeze-dried )é phil i zed)

condi t i dAClpdgtifRPRRgCesH [yCﬁQj Eddmthichmey bg ranayeed by basq qa&ﬁlﬂ?&d X#5olsts, Of or

exanpl e a solid phase resin bound benzyl group, such as a Merrifield resin bound

20 2,6-dimethoxybenzyl group (Ellman linker) or a 2,6-dimethoxy-4-[2-
(polystyrylmethoxy)ethoxy]benzyl, which may be removed by acid catalyzed hydrolysis, for

example with trifluoroacetic acid.

The acid addition salts of the compounds of this invention can be regenerated from the salts
25 by the application or adaptation of known methods. For example, parent compounds of the
invention can be regenerated from their acid addition salts by treatment with an alkali, ¢.g.

aqueous sodium bicarbonate solution or aqueous ammonia solution.

Compounds of this invention can be regenerated from their base addition salts by the
30 application or adaptation of known methods. For example, parent compounds of the invention
can be regenerated from their base addition salts by treatment with an acid, e.g. hydrochloric

acid.



WO 2011/ 115940PCT/ US2011/ 028427 - 22 - water for injections, inmediately
prior to use. Extenporaneous injection solutions and suspensions may be
prepar ed woamigtissnl e powders, granul es and tabl ets of w®he/useend/opssevi ously
descri bed. 5Conmpounds of the invention Hay be prepared by the application
or adaptation of known nethods, by whi é¢h~is meant nethods used heretof ore
or described in the literature, for exanple those described by R C Larock
i n Conprehensive Organic Transformati ons, VCH publishers, 1989. 10In the
react i onscodelng taoetirther Eatuad ofethe irtventagn, bescreldémaanls ofthpconpeunds @b ttis ve

functional groups,, for ex | e hydr am.no,..imno, thio or carboxy
groups, raTenEds mrreEel e oo iR ey i i b RProR B e Y Wi

unwant edippBédtioiop a8dRatidn b kRewh @a&hdddN For HAMMAAthORAL aBdigbe Silisnd tily oups nay
be used in accordance with standard practice, for exanples see T.W G eene

and P. Gompoungsaf thipimtcaten Ayy be sgperadreitteigandissobying Hesres acatig veadgridron,

John, W I n [.nc. 999. . i tabl 1.h ot i i ncl ude
sul fonyI e MR gr o Roig B e A R BBl R B B5L ot bony )
and aryligdlkitlg the sgt by beapaydting tiduobiofpyr Berchaimpuie fiby adiy dhd byssiiss anr

hydr ogenol ysi s as appropriate. Qther suitable am ne protecting groups

i ncl ude ABITE pRIYSRIBYHICH case thy)selt SppapeLHTGelly ob&art ksreliaigchhy peresniEaiton yzed
hydr ol ysj solid phase resin bound benzyl group, such as a Merrifield
resin bgﬁﬁﬁagggﬁgidinethoxybenzyl group (El Il man |inker) or a

2, 6- di met hoxy-442- (pol ystyryl net hoxy) et hoxy] benzyl, which may be renoved

by id catal yzed hydrolysis, for exanple with trjifluoroacetic acid. The
aci i ad qsaaﬁyl%%ﬂn@gerlak A AntergagdiieHRaY, GPIP?P?GE By &bt FpHCHLR %éﬁ?@@%%qfat ed

from t hgmahthetRds¥or tREmARRhER s Qe Qribad aPtha Rie@Re Rl HxamMMsRitheds. For
exanpl e, parent conpounds of the invention can be regenerated fromtheir

aci d addibvicos cherhicgl dypivatantst nent with an al kali, e.g. aqueous sodi um
bi carbonat e sol uti on or aqueous anmoni a sol ution. Conpounds of this
i nvention can be regenerated fromtheir base addition salts by the

High Pressure Liquid Chromatography - Mass Spectrometry (LCMS) experiments to
15 determine retention times (Rt) and associated mass ions are performed using the following

method.

Mass Spectra (MS) are recorded using a Micromass LCT mass spectrometer. The method is
positive electrospray ionization, scanning mass m/z from 100 to 1000. Liquid

20 chromatography is performed on a Hewlett Packard 1100 Series Binary Pump & Degasser;
stationary phase: Phenomenex Synergi 2u Hydro-RP 20 X 4.0mm column, mobile phase: A =
0.1% formic acid (FA) in water, B = 0.1% FA in acetonitrile. Injection volume of SuL by
CTC Analytical PAL System. Flow is 1 mL/minute. Gradient is 10% B to 90% B in 3
minutes and 90% B to 100% B in 2 minutes. Auxiliary detectors are: Hewlett Packard 1100

25 Series UV detector, wavelength = 220 nm and Sedere SEDEX 75 Evaporative Light

Scattering (ELS) detector temperature = 46°C, Nitrogen pressure = 4bar.

300MHz 'H nuclear magnetic resonance spectra (NMR) are recorded at ambient temperature
using a Varian Mercury (300 MHz) spectrometer with an ASW 5 mm probe. In the NMR

30 chemical shifts (8) are expressed ppm relative to tetramethylsilane. Chemical shifts values are
indicated in parts per million (ppm) with reference to tetramethylsilane (TMS) as the internal

standard.



30application or adaptation of known nethods. For exanple, parent conpounds
of the invention can be regenerated fromtheir base addition salts by

t r eat mrentweaizoti/am4aci d, e.g. hydrochloric acid. WO PCT/US2011/028427

2011/ 115940PCT/ US2011/ 028427 - 23 - Acggr ding to a further feature of the

i nvention, base addition salts of the ¢6npounds of this invention nmay be
prepared by reaction of the free acid with the appropriate base, by the
application or adaptation of known nethods. For exanple, the base addition
sal t s ofAg ised cntheaunanpleofind picparangmthitonllomsythb écrpws @pet hdregi shalrhaipg the

di ssolving the.free agjd, i ter or 5aquequs, al cohal sol ution or ot her

sui t abl SNBNSRdCHaR e el THE g o e RIS g an g daiom Oy e Sal ¢ by
evapor ati B9 ¢l 8 Rlittb@hs, GholPYeER36 WIS, thifol TRRree! HilAdIchase icferatd
organi c solvent, in ich case the salt separates directly or can be

obt ai nedndlyr, CoM'ertarata millimblar HeN'btetidrs Gnmict@hbler, Shst 'trefecs trabsomalas "&hd

internedi ates may be prepared by the application or adaptation of known
met hdds, refesy tod ke g nast Y d scters teadldifitare dulnrafers tRer@phisise "EX4MSIE8 or

t heir obyi ' n equl ya ' -esgume ki qui r hy -
Mass Sp?ée?{f)eg?rgt% Ew% g&(‘ elrr&grr%ﬁ?glé :ltg&l@é@fe m%ﬁeb'?étrgfr?ﬁkgng?#%g% RT)
and assdeaimbéHighadsrsito peesaire ipailfimcredofuacnogryt hen'f @efdrow segtinetdhgdnmMVass

Spectra (MS) are recorded using a M cromass LCI mass spectronpter. The
met hod irgycg%@maf%et@rsec% odpieEVI0iaBMIYIgt 1ORC.” SERRAP AERaTAEICHy 900 to

1000. Li g4t 2GR PRI OO B RIFYs kS rRBH T, QA MR o (RRGkagd 1100 Series
Bi nary Punp & Degasser; stationary phase: Phenonenex Synergi” 2i,t Hydro-RP

20 10 4. Ghmorcgberaphy, BIBLICE rpfhsge high performsdediquidcclacmatogfaphy i "RPAAPEC, B =
0. 1% A LB et onl ey L selin ol ot 58 b C1C sl cal P
90% B t qnd&lRUrdBchily, 2Rl "WE@Sto i cnbadly, ‘detaalaidts @r-LedodtiiM @t & tHpiekagd 1100
= quartet; “m” = multiplet, “dd” = doublet of doublets; “br” = broad, “LC” = liquid
chromatograph, “MS” = mass spectrograph, “ESI/MS” = electrospray ionization/mass
15 spectrograph, “R¢” = retention time, “M” = molecular ion, “PSI” = pounds per square inch,
“DMSO” = Dimethyl sulfoxide, “DMF” = Dimethylformamide, “DCM” = dichloromethane,
“HCI” = hydrochloric acid “SPA” = Scintillation Proximity Assay, “ATTC” = American
Type Culture Collection, “EtOAc” = ethyl acetate, “THF” = tetrahydrofuran, “MeOH” =
methanol, “EtOH” = ethanol, “PBS”= Phosphate Buffered Saline, “TMD” = transmembrane
20 domain, “IBMX” = 3-isobutyl-1-methylxanthine, “cAMP” = cyclic adenosine

monophosphate.

The present invention is further exemplified, but not limited by, the following illustrative
Examples and Intermediates.

25



25Series UV detector, wavel ength = 220 nm and Sedere SEDEX 75 Evaporative
Light Scattering (ELS) detector tenperature = 46C, N trogen pressure =
4bar. 300WbzotiH1m40l ear magneti c resonance spectra ( NVRpCarus201ames4ded at
anbi ent tenperature using a Varian Merggry (300 WMHz) spectroneter with an
ASWS5 mm probe. In the NVR 30 chem cal “shifts (6) are expressed ppm
relative to tetranethyl silane. Chem cal shifts values are indicated in
parts per mllion (ppm with reference to tetranethylsilane (TMS) as the
internal standard. WO 2011/ 115940PEXANBAEAS/ 028427 - 24 - As used in the
exanpl es and preparati ons that follow, the terns used therein shall have

t he nmeani ngs i ndi cat ed: refers to Kj ranms, "g" refers to grams, "ng"
refers to mlligrans, jug ref er s ‘FETHT ?Sgrams, "mol" refers to noles,
"mmol" refers to mllinoles, "M refers to nolar, "nmM refers to
ml1linolar, "11M‘ refers to mcrorml ar, "nM' refers to nanonol ar, "L
5reflers AqTriflnes ' nEhox - d
mcroliters, "C' refers to degrees CeIsr us, "np" or "mp." refers to

mel ting nt, "bp" or "b.p." refers to borling point, "nmmof Hg" refers to

pressure in mIIrrreters of mercury, "cnf %rs to centineters, "nm' refers
to nanoneters, "abs." refers to absol ut (-,Fﬁ? onc." refers to concentrated,
"c" refers to concentration in g/niL, tq_‘ @ers to roomtenperature, "TLC
refers to thin layer 10chronat ography, ' refers to high performance
| i qui d chromat ography, "RP-HPLC' refers tofreverse phase high perfornmance

| i qui d chromat ography, "i.p." refers to | Naperitoneally, "i.v." refers to
i ntravenously, "s" = si ngI et, "d" = doub Iet "t" = triplet; "q" = quartet;
"m' = nultiplet, "dd" = doubl et of Qlou@ ;~Obr" = broad, "LC'" =1liquid
chromat ogr aph, "MS" = mass spectF &ph " ESI/IIVB = el ectrospray

i oni zatr on/ mass 15spectrograph, 'Ht" G retention tine, "M = nolecul ar ion,

"PSI" pounds per square i nch, '@BO‘ = Dimet hyl sul foxide, "DW" =
D| met hyI formam de, "DCM = di chi or omet hane, "HC1" = hydrochloric acid "SPA"
= Scintillation Proxim ty Assay, "ATTC' Anerican Type Culture Coll ecti on,

" Et OAc" A nfkidvd ofRCRlcBHoR p FIhdeeﬂ@albfi@Y(ﬂgﬁlufﬁﬁhol) &ﬁoﬁAflﬁ?maQQ'S, " Et OH'
= et hanol, "PBS'= Phos K e Buffered Sali ne, = transrrerrbrane

20dtrai rmmo)BKHELIS) @dbura,sﬂln_mdretlrmrxlélnﬁ he ﬁexturecwa:cbokedcly ehiiee atlerandi ne
rr_on_ophos[gﬁa a?nﬁlga- (gei (ﬁ4%sr%ﬂt8 \ljgr?ot éﬁxfl S 5(% d rf)velrse &K | In' db"’ﬁhlsnot

limted oW ng’ i ve esa In eriediat 68,
mixture was stirred at rt for 1h and concentrated in vacuo. The residue was purified on silica

gel with EtOAc/heptane (30%) as eluent to afford the titled product (2.07 g, 24%) as a yellow
liquid. "H NMR (300 MHz, CDCls) § 6.58 (s, 1H), 4.08 (s, 3H); ’F NMR (300 MHz, CDCl)
15 3 -71.96 (s, 6F); LC Rt 1.12 min; MS 407 (M+1).

B. 2-(4-trifluoromethoxy-phenyl)-ethyvlamine hydrochloride

@)
NH

A 500 ml hydrogenation vessel was charged with a solution of (4-trifluoromethoxy-phenyl)-

acetonitrile (25.0 g, 124.28 mmol), hydrochloric acid (12N, 25.89 mL, 310.70 mmol) in 200

2

20

ml of methyl alcohol and palladium on activated carbon (5wt%, 13.00 g). The vessel was set
in a Parr-shaker apparatus and hydrogenated under 55 PSI of hydrogen overnight (17 hours) at

25 room temperature. The catalyst was removed by filtration over a pad of Celite and the filtrate



25 WD 2011/ 115940PCT/ US2011/ 028427 - 25 - EXAMPLES | nternedi ates: 5A.
Trifl uoro-nethanesul fonic acid
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concentrated under reduced pressure. The solid residue was dissolved in ethyl
acetate/dichloromethane (300 mL, 1:1 v/v) and diluted slowly with 200 mL of heptane while
stirring vigorously. The precipitated amine salt was collected by filtration to give title

compound (25.50 g, 85%). LC/MS: Rt = 1.96 minutes, MS m/z = 206.

Trifluoro-methanesulfonic acid 2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-

pyrimidin-4-vyl ester

O, _0">N""o
Fg ©

A solution of trifluoromethanesulfonic acid 2-methoxy-6-trifluoromethanesulfonyl-pyrimidin-
10 4-yl ester (2.07 g, 5.10 mmol), 2-(4-trifluoromethoxy-phenyl)-ethyl

amine (1.23 g, 5.10 mmol) and DIEA (1.78 mL, 10.20 mmol) in CH,Cl; (30 mL) was stirred

at room temperature for 2 h. The reaction mixture was partitioned between water and CH,Cl,.

The two layers were separated, and the organic layer was washed with water and brine, dried

over Na,SQy, filtered, and concentrated in vacuo. The residue was purified on silica gel with
15 EtOAc/heptanes (10-50%) as eluent to afford the titled product (1.83 g, 77%) as a white solid.

'HNMR (300 MHz, CDCl;) 8 "H NMR (300 MHz, CDCl3) 8 7.20 (dd, J = 8.7, 15.6 Hz, 4H),

5.75 (s, 1H), 3.93 (s, 3H), 3.70 (bs, 2H); "’F NMR (300 MHz, CDCls) § -57.51 (s, 3F), -72.38

(s, 3F); LC Rt 1.18 min; MS 462 (M+1).



A m xture of 2-nethoxy-pyrimdine-4,6-diol (3.0 g, 21.1 mmol) and TEA (11.8
m., 84.5 10mmol) in CH2C12 (50 nmL.) was stirred at rt for |h. The m xture
was cool ewloi2n11ansd4ee bath, and triflic anhydride (14.3 mCT/B4013/028¥0217) was
added dropwi se over a 5 mn period. Th|§ m xture was stirred at rt for Ih
and concentrated in vacuo. The residue?Was purified on silica gel with

Et OAc/ heptane (30% as eluent to afford the titled product (2.07 g, 24% as
a yell ow I|qU|d 1H NNR (300 MHz, CI(HS) 6 6.58 (s 1H), 4. 08 (s, 3H) 19F

D M &) B 19 6 R : ‘ &

0 AB00 N

N @
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2-(4-trij|q ylan%ne hydrochlorlde
hydr ogertattof SV PR EE Wt sol uti on of

(4- trlfluoronethoxy phenyl) acetonltrlle (25.0 &f?124 28 mmol ),
hydrochloric acid (12N, 25.89 ni, i m of nmethyl al cohol
and pal | adium on activated carpon g). ! The vessel was set in a
Parr - shaker apparatus and hy MDe g5 P of hydr ogen over ni ght
(17 hours) at 25room tenperat ure: catalyst was renoved by filtration
over a pad of Celite and the fiItr WO 2011/ 115940PCT/ US2011/ 028427 - 26
- concentrated under reduced press re. The solid residue was dissolved in
ethyl acetate/di chl oronet hang&, ( 31 v/v) and diluted slomy wth 200

m. of heptane while stirri éigorously The precipitated am ne salt was

collected by filtration t ivOtitle conpound (25.50 g, 85%. LCOMs: Rt =

1.96 mnutes, Ms mz = 20 Trifl uoro-nmet hanesul fonic acid

2-netho§z-642 (4- trlfluoronethoxy pheny1l) - ethylanlnoh imdin | ester
solution of trifluoro-methanesulfonic acid 2-methoxy-6-[2-(4-tr1 uorornethoxy-pheny 3/

5 ethylamino]-pyrimidin-4-yl ester (1.83 g, 3.96 mmol), di-z-butyl dicarbonate (4 mL, 4.00
mmol, 1.0M in THF) and DMAP (cat) in THF (20 mL) was rt for 3 h. The reaction mixture
was partitioned between water and EtOAc. The two layers were separated, and the organic
layer was washed with water and brine, dried over Na,SQy, filtered, and concentrated in
vacuo. The residue was purified on silica gel with EtOAc/heptanes (10-50%) as eluent to

10 afford the titled product (1.96 g, 88%) as a white solid. 'H NMR (300 MHz, CDCl;) 8 'H
NMR (300 MHz, CDCls) 8 7.60 (s, 1H), 7.18 (dd, J = 8.6, 20.4 Hz, 4H), 4.25 (t, /= 7.4 Hz,
2H), 4.02 (s, 3H), 2.92 (t, J = 7.6 Hz, 2H), 1.50 (s, 9H); "’F NMR (300 MHz, CDCls) & -57.53
(s, 3F), -72.48 (s, 3F); LC Rt 1.25 min; MS 562 (M+1).

15 E. (6-Chloro-2-methoxy-pyrimidin-4-y1)-[2-(4-trifluoromethoxvy-phenvyl)-ethyl]-amine

A suspension of 2-(4-trifluoromethoxy-phenyl)-ethylamine hydrochloride (24.50 g, 101.39
mmol), 4,6-dichloro-2-methoxy-pyrimidine (18.15 g, 101.39 mmol) and sodium hydrogen
20 carbonate (21.29 g, 253.47 mmol) in 300 mL of ethyl alcohol was refluxed at 90°C for 17

hours. After cooling to room temperature, the reaction was diluted with 450 mL of water and



A solution of trifluoromethanesul fonic acid

2- met hoxy-6-trifl uoronet hanesul fonyl -pyrimdinl0 4-yl ester (2.07 g, 5.10
nmol ), 2-Wwo-2brifikuor omet hoxy- phenyl ) -ethyl am ne (1.23 @CTAISt@1/msak) and

D EA (1.78 nL, 10.20 nmol) in CH2C12 (2? m.) was stirred at room
tenperature for 2 h. The reaction m xfaré was partitioned between water and
CH2C12. The two | ayers were separated, and the organic | ayer was washed
with water and brine, dried over Na2504, filtered, and concentrated in
vacuo . stiheng ewsiidued fead . Sphouis. iTad f@‘mesliﬁretom'mtag@wamﬁmredBHCEaiOAtiMf@rgiamé‘ée

Soti o o] S i orkE AT e b an PGE b 2 ey 677 20 (<
8.7, 15.6 Hz, 4H), 5.75 (s, 1H), 3 93 (s, 3H), 3.70 (bs, 2H): 19F NMR (300

MHz, CDCL13) 6 -57.51 (s, 3F), -72.38 (s, 3F): LC Rt 1.18 nin: MB 462 (M),
WO 2011/5&5%@@'/ US2011/ 028427 -27 - D. Trifluoro-nmethanesul fonic acid 6-

(Lot U, oo RN A4 b NSRBI AR iy momtine. 2

trifl uorcarbmiyhands wiflwrbacaed d 2- met hoxy 642- (4-trifl uor onet hoxy- pheny1) -
5et hyl am no] - pyri mdin-4-y1l ester (1.83 g, 3.96 nmml), di-t-butyl

di carbonate (4 nL, 4.00 mml, 1.0Min THF) and DI\/AB cqg) in THF (20 m.)
was rt for 3 h. The reaction m xture was par € et ween wat er and

Et OAc. The two | ayers were separated, and th gani ¢ | ayer was washed with
wat er and brine, dried over Na2SX4, arfd cohicentrated in vacuo.
The residue was purified on silica gelf with Et OAc/ hept anes (10-50% as

eluent to 10afford the tit}ed produ 96 g, 88% as a white solid. 1H
NVR (300 MHz, CDClB) 6 1H (300 : 13)TBA7.60 (s, 1H), 7.18 (dd, J=
8.6, 20.4 Hz, 4H), ﬁ_ié : ,/)iéc 4.02 (s, 3H), 2.92 (t, J=17.6
Hz, 2H), 1.50 (s, F N : 13) 6 -57.53 (s, 3F), -72.48
(s, 3F); LCRt 125 mn 1). 15E.

(6- Chl or o- 2- met hoxy- pyri mi d| n- -yl) 1-2-(4-trifluoronet hoxy-phenyl)-ethyll-
am ne
1A.  Trifluoro-methanesulfonic acid 2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-

10 ethylamino]-pyrimidin-4-yl ester

F
OYF
/\/©/ F
HN
L
O ~
Foos Y
O
FF

To a solution of trifluoro-methanesulfonic acid 2-methoxy-6-trifluoromethanesulfonyl-
pyrimidin-4-yl ester (105 mg, 0.26 mol) and 2-(4-trifluoromethoxy-phenyl)-ethylamine (53
mg, 0.26 mmol) in CH,Cl; (3 mL) was stirred at rt overnight. More 2-(4-trifluoromethoxy-
15 phenyl)-ethylamine (~100 mg) was added. After 2 h, LC/MS indicated the reaction was
completed. The reaction mixture was concentrated in vacuo, and the crude material was used

in the next step without further purification. LC Rt: 1.19 min; MS 462 (M+1).



A suspension of 2-(4-trifluoromethoxy-phenyl)-ethylam ne hydrochl oride
(24.50 g, 101.39 mmol), 4, 6-dichloro-2-nmethoxy-pyrimdine (18.15 g, 101. 39
nmol ) andwecadiwmrsd¥ydr ogen 20car bonate (21.29 g, 253.47 medUS201n/03607 nL. of
et hyl al cohol was refluxed at 90C for hours. After cooling to room
tenperature, the reaction was diluted™ ™ th 450 nL of water and WD

2011/ 115940PCT/ US2011/ 028427 - 28 - stirring continued for 1.5 hours. The
formed precipitate was filtered and air dried to give title conpound (34.25
g, 97% .1B.C/ MB{2- Metlmo@ @ 12-tA-niitvosqmevoxy-pheny B4ghy lExaNPpE IhidiG4-y1{ 2- M

et hoxy qr onme henyl ) - et hyl am no] - pyri m di n- 4-y1}
-rmrpholql?fgﬁ‘iﬂne' 'F?)rg }C acéotcﬁb[gﬁt e‘FI uoroacetate HN 011 HONN 0 1 TFA

F
OYF
R
N
O | ~N
0 |

A mixture of trifluoromethanesulfonic acid 2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-

5 ethylamino]-pyrimidin-4-yl ester (from example 1A) and morpholine-2-carboxylic acid ethyl
ester (82 mg, 0.51 mmol) in DMF (2 mL) was heated at 95 °c overnight. The solvent was
removed in vacuo, and the residue was purified on silica gel with EtOAc/heptanes (33%) as
cluent to afford the titled product (79 mg, 65% over 2 steps) as a slightly yellow foam. 'H
NMR (300 MHz, CDCls) 6 7.20 (dd, J = 8.4, 22.4 Hz, 4H), 5.14 (s, 1H), 4.62 (t, /= 6.5 Hz,

10 1H), 4.36-4.14 (m, 4H), 4.09 (dt, J= 3.1, 11.5 Hz, 2H), 3.98-3.88 (m, 1H), 3.87 (s, 3H), 3.69
(dt,J=2.9, 11.2 Hz, 1H), 3.55 (q, /= 6.7 Hz, 2H), 3.25-3.11 (m, 2H), 2.91 (t, /= 6.6 Hz,
2H), 1.32 (t, /= 7.1 Hz, 3H); LC Rt 2.88 min; MS 471 (M+1).

1C.  4-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-cthylamino]-pyrimidin-4-yl} -

15 morpholine-2-carboxylic acid trifluoroacetate

/\/Q/OTF
HN

0 J\*N
OJKO(\)\I | N/)\(l) TFA

A mixture of 4-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -
morpholine-2-carboxylic acid ethyl ester (70 mg, 0.15 mmol) and NaOH (100 mg, 2.50 mmol)
in MeOH (4 mL)/water (2 mL) was heated at 70 °C for 2 h. The solvent was removed in

20 vacuo, and the residue was purified by RP-HPLC to afford the titled product (12.8 mg, 15%)



1A Trifl uoro-net hanesul fonic acid

2- met hoxy-642- (4-trifluoronet hoxy-phenyl)- 10et hyl am no]-pyrimdin-4-yl
ester Towa2eolusion of trifluoro-nethanesul fonic acid PCT/US2011/028427

2- met hoxy-6-trifl uoronmet hanesul fonyl pyrjm din-4-yl ester (105 ng, 0.26 nol)
and 2-(4-trifluoronethoxy-phenyl)-et hyf’gr'n' ne (53 ng, 0.26 mml) in CH2Cl12
(3 m) was stirred at rt overnight. Mre 2-(4-trifluoronethoxy-

15phenyl ) - et hyl am ne (-100 ng) was added. After 2 h, LC/MS indicated the
reacti oraswafshimosmﬁﬂetllémMRr(éOO NHE, i Cl X 7.04-€ .2Va@n, 2bhHcen8+7atlgdh, i2h)yaedcs, and
t he crud rial u i he_ne W u t he rification.
LC Rt : 1&!93%?#;&\@%’ ?-@gﬁ’g&)x&igb?ﬁ ﬁégg‘&eb‘%ﬁtﬁzﬁéﬂ@zﬁggood g -

1B. 4- .19 : o

{2- et hoxy 642 F 4t Y M GO oot nony- pheny) Cat hyr & noy 2 py it dr e 4251} -

nmor phol iMB8423 ¢ertigxyl i ¢ acid ethyl ester A m xture of
trif]luorqnethanesul fonic acid 2-nethoxy-6-[2-(4-trifluoronethoxy-phenyl)-
5et h5yI arﬁpl%ﬁﬂ%??ilﬁin&[ n-4-yl ester (fromexanple 1A) and

nor phol i ne- 2-carboxylic acid ethyl ester (82 ng, 0.51 mmol) in DVF (2 nl)
was heated at 95 c overnight. The solvent was renoved in vacuo, and the
resi due kneaMJUE 2i ed on silica gel with Et0Ac/ heptanes (33% as eluent to

oo et Ol g0 S5 B Po B SERPaR, PA tH

1H), 4. 63)-bdetic dcidGristrifiGoroacetate
o) Y F
/\/©/ F
HN

L STFA
0 (\N N cl)
HOJ\/N\)

2A.  [4-(6-{tert-Butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino } -2-methoxy-

10

pyrimidin-4-yl)-piperazin-1-yl]-acetic acid ethyl ester
F
OW\F
0 Y
PE ¢
O N

PR
O N~ N O

15 A solution of trifluoro-methanesulfonic acid 6-{tert-butoxycarbonyl-[2-(4-trifluoromethoxy-
phenyl)-ethyl]-amino } -2-methoxy-pyrimidin-4-yl ester (100 mg, 0.18 mmol) and piperazin-1-
yl-acetic acid ethyl ester (61 mg, 0.35 mmol) in CH,Cl, (5SmL) was heated at 40°C overnight.
The reaction mixture was concentrated in vacuo, and the residue was purified on silica gel
with MeOH/CH,Cl; (2-3%) as eluent to afford the titled product (37 mg, 36%). LC Rt: 3.59

20 min; MS 584 (M+1).



101H), 4.36-4.14 (m 4H), 4.09 (dt, J= 3.1, 11.5 Hz, 2H), 3.98-3.88 (m
1H), 3.87 (s, 3H), 3.69 (dt, J = 2.9, 11.2 Hz, 1H), 3.55 (g, J = 6.7 Hz,
2H), 3.25Ww0.20M0/K18402H), 2.91 (t, J= 6.6 Hz, 2H), 1.32 (PCTAS2M1M2$27 3H);

LC Rt 2.88 nmin; Ms 471 (M+1). 1C. 4-

{2- Met hoxy- 642- (4-tri | uor omet hoxy- pheRyr) - et hyl ami no] - pyri ni di n- 4-y1} -
15nor phol i ne-2-carboxylic acid trifluoroacetate HNO)1\1 I HO(NNO I A
m xt ure of

4- { 2- metHbxy~{8Methaxy-Hi[ 24(doriBuedmothpx pipberyl)-etby lapliranti pryoinigipr4-wi} eiiperdzig4 ) -
rmr phol carbo iC c et ester (70 ng, 0.15 mml) and NaOH (100
%FS“W“K%%H?% S{TP&Q%‘&? (2 nmL) was heated at 70 C for 2 h. The
soI vent was renoved in 20vacuo, and the residue was purfgfied by RP-HPLC to
afford the titled product (12.8 ng, 15% WD 2011 / US2011/ 028427 -
30 - as a white solid. 11-1NWR (300 MHz, CDC13) 34-7.27 (m 2H),
7.18-7.11 (m 2H), 4.93 (s, 1H), 4.29-4.0 ' 3.9 (s, 3H), 3.75 t,
J=10.5 Hz, 1H), 3.47-3.25 (m 5H), 3.(MN(t .1 Hz, 2H); 19F NWR (300
MHz, CDCl13) 6 -57.44 (s, 3F), -75.35 ( 3F) LCR 2.53 min; M5 443 (M+l).

5hPRP | C50 = 10 nM EXAMPLE 2
(\ )\ HCI
|

/\OJOJ\/N\)

A solution of [4-(6-{tert-butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-cthyl]-amino } -2-

5 methoxy-pyrimidin-4-yl)-piperazin-1-yl]-acetic acid ethyl ester (60 mg, 0.10 mmol) in 4M
HCl in dioxane (1 mL) was stirred at rt for 2 h. The reaction mixture was concentrated in
vacuo, and the crude material was purified on silica gel with MeOH/CH,Cl, (0-50% with
NH,OH) as eluent to afford the titled product (43 mg, 80%) as a yellow foam. F NMR (300
MHz, CDCls) & -57.38 (s, 3F); LC Rt 2.68 min; MS 484 (M+1).

10
2C.  (4-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -

ST

-
JbNJ T

piperazin-1-yl)-acetic acid tristrifluoroacetate

HO
A mixture of (4-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -
15  piperazin-1-yl)-acetic acid ethyl ester hydrochloride (40 mg, 0.08 mmol) and NaOH (100 mg,
2.50 mmol) in MeOH (1.6 mL)/water (0.4 mL) was heated at 70 °C for 2 h. The solvent was
removed in vacuo, and the residue was dissolved in water. The pH of the resulting solution
was adjusted to seven with 3M HCI and then concentrated to dryness in vacuo. The residue
was purified by RP-HPLC to afford the titled product (38 mg, 57%) as a white solid. 'H
20  NMR (300 MHz, DMSO-dg) & 7.33 (dd, J=9.1, 25.8 Hz, 4H), 7.17 (bs, 1H), 5.46 (s, 1H),



(4-12- Met hoxy-642-(4-trifl uoronet hoxy-phenyl)-ethylam no]-pyrimdin-4-y1}
-pi perazin-lyl)-acetic acid tristrifluoroacetate

HN )N | wWOorzpNN 1894hbll PCT/US2011/028427

2A.[4- (6-{tert-Butoxycarbonyl-[2-(4-trifl uoronmethoxy-phenyl)-ethyl]-am no}-
2- met hoxy- pyrim din-4-y1l)-pi perazin- -P “yl]-acetic acid ethyl ester
/c)JCN )1 NI OrNNO1c))N) 15A solution of trifluoro-nethanesulfonic
acid 6-{tert-butoxycarbonyl42-(4-trifluoromethoxy-

pheny! ) -5ty I188 (an7HdI3- 2 v ip2\5563.07 diih), 2-85(t, &st76? He1200); hif, NBIRLSOfinol )

(5t vadrRelMaP-4D SrobaTerth g Yo st At aime: SRR Dcont rat ed 1 1
vacuo, afpRpfRe,Legkedne was purified on silica gel with MeOH CH2C12 (2-3%

as eluent to afford the titled product (37 ng, 36% . LC Rt: 3.59 20m n; M
584 (M+l1l). WO 2011/ 115940PCT/ US2011/ 028427

5 EXAMPLE 3
1-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -piperidine-2-

carboxylic acid trifluoroacetate

F
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10 3A.  1-(6-{tert-Butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino } -2-methoxy-
pyrimidin-4-yl)-piperidine-2-carboxylic acid ethyl ester

ofF
PSSR
!
N N @)
0 |

O
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A solution of trifluoro-methanesulfonic acid 6-{tert-butoxycarbonyl-[2-(4-trifluoromethoxy-
phenyl)-ethyl]-amino } -2-methoxy-pyrimidin-4-yl ester (144 mg, 0.26 mmol) and piperidine-

15 2-carboxylic acid ethyl ester hydrochloride (99 mg, 0.51 mmol), and DIEA (89 uL, 0.51
mmol) in DMF (3 mL) was heated at 85°C overnight. The reaction mixture was concentrated
in vacuo, and the residue was partitioned between CH;,Cl, and water. The two layers were

separated, and the organic layer was washed with 10% citric acid, saturated NaHCQs, water,



- 31 - 2B (4-

12- Met hoxy-642-(4-trifl uoronet hoxy-phenyl)-ethylam no]-pyrimdin-4-yl} -pip
erazi nl- ywp-2acietiseoaci d et hyl ester hydrochl oride HN ) RCTIUSQOmMR2820 | A
sol ution of

[4-(6-{tert-butoxycarbonyl42-(4-trifl 0er oret hoxy- phenyl) - et hyl ] - am nol - 2-
5nmet hoxy- pyri m di n-4-yl)-pi perazin-1-yl]-acetic acid ethyl ester (60 ng,
0.10 nmmol) in 4MHC1 in dioxane (1 nL) was stirred at rt for 2 h. The

r eact i orandibxinerdriodayccadéht fikktred, and concnoatcdmtvadue. dhadeidesnateriad wagas
purified |I| CH2 0% w th uent to
DT or o meen ppsieponuth AT R aes Rl0ur gesitnt M e fTdRoi o e
CDCL3) Q135ﬁ1g3§2%§as §E&lorlés§ o, 2H68MR (300MBHAEADCNY 8)7.1401d, 2685, 28 5 Hy,
(4-12- Met hoxy- 6- 4-trifl uororret hoxy- pheny1) - et hyl am no] - pyri m di n-4-y1}-

p| per azi4H) 6}99)(3 dﬁéti 84 @i, dH), 429406 (mofldh dei3a3.82 (NIBINE.90 (s, ) BI20NH!, 0

(12 ek iy FoA3E S 21061 T oA At ey ek ot o 65 0 D y . -
15 pi perlazsg éﬂyh)@apgl '(19 ﬁq) d pe! ,\52”' @@t}ﬂ 3b1§5d1PPNMRr(BGtﬁmﬂz0cﬁm:13 )»d 08 mol )

and NaCH Jwater (0.4 was "heat ed at
70 C for57245n(s, 3ITF)eL§d1tvéﬁ9nwasMrSe§ﬁS\(é’ﬂ+h)n vacuo, and the residue was

di ssolved in water. The pH of the resulting solution was adjusted to seven
with 3M HC1L and then concentrated to dryness in vacuo. The residue was

i i or. whi t
puri i 6%1})%0’\' Ngd( I m{i grl\%ﬂdaeorhéth&gd%w@gL&%ylérﬁ&oqrggn&?&ﬁ 465$1}ﬁ |7 e

( bs10 1H)pipGidiE-2-sarbexylic acid cthyl ester hydI‘OCthI‘lé

A solution of 1-(6-{tert-butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino }-2-

methoxy-pyrimidin-4-yl)-piperidine-2-carboxylic acid ethyl ester (120 mg, 0.21 mmol) in 4M

HCl in dioxane (2 mL) was stirred at rt for 1.5 h. The reaction mixture was concentrated in
15 vacuo to afford the titled product (93 mg, 87%) as a foam. This material was used in the next

step without further purification.



WD 2011/ 115940PCT/ US2011/ 028427 - 32 - 5.12-3.83 (m 7H), 3.79 (s, 3H),
3.55-3.07 (m 6H), 2.85(t, J=7.9 Hz, 2H); 19F NWR (300 MHz, DWVSO d6) 6
-56. 37 (swO2B)1/115948. 96 (s, 9F); LC Rt 2.40 m n; M5 456 @MFAS201hBER2T C50 =
368 nM 5 EXAWPLE 3 1-

} 2- Met hoxy-642- (4-trifl uoronet hoxy- phélzlﬁ‘ll) -ethyl am no] - pyri mdin-4-yl1} -pip
eridi ne-2- carboxylic acid trifluoroacetate 103A. 1-(6-

tert-But oxycarbonyl - [2-(4-trifluoromethoxy-phenyl)-ethyl] -am no }

- 2- et haXy.- ply£2-Mahaxyd6-{2L{4-pifheromithexy2pleay h ety aminad-pgrimidigdd-dst er A
solution of trifluoro-methanesul fonic acid 6-

Ytert- b&lwm%'ﬁﬁﬁﬁlc(%l‘ﬁq UOIRSEEREt hoxy- pheny1l) - et hy1] - ani no}

- 2-met hoxy-pyrimdin-4-yl ester (144 ngy, 0.26 mof) and piperi di ne-
152-carboxylic acid ethyl ester hydrochl or 9 F 0.51 mol ), and DI EA
(89 4, 0.51 mml) in DVF (3 nL) was heat ef 85C pverni ght. The reaction
m xture was concentrated in vacuo, apnd thg 5i duepwas partitioned between
CH2C12 and water. The two | ayers Mhl'e 3€parated, and the organic |ayer was

washed with 10%citric acid, saturated NaHCO3, water, WO

2011/ 115940PCT/ US2011/ 028427 - 3 '\N‘d brine, dried over Na2SM, filtered,
3
1

and concentrated in vacuo. The cilude |materi&FAwas purified on silica gel
wi th Et 0Ac/ heptanes (5 to I\/&I/
ng, 92% as a colorless gygm 1IH NWR (
28.5 Hz, 4H), 6.99 (s, 1H\_ 584 (B,
1H), 3.90 (s, 3H), 3.20 (dt,

to afford the titled product (134
MHz, CDC13) 6 7.17 (dd, J = 8.5,
, 4.29-4.06 (m 5H), 4.03-3.92 (m

OH
A mixture of 1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -
5  piperidine-2-carboxylic acid ethyl ester hydrochloride (93 mg, 0.20 mmol) and NaOH (100

mg, 2.50 mmol) in MeOH (1.6 mL)/water (0.4 mL) was heated at 70 °C for 2 h. The solvent

was removed in vacuo, and the residue was dissolved in water. The residue was purified by

RP-HPLC to afford the titled product (87 mg, 79%) as a white solid. 'H NMR (300 MHz,

CDCls) 6 9.74 (bs, 1H), 7.30-7.00 (m, 4H), 5.58 (bs, 1H), 5.00 (s, 1H), 3.90 (s, 3H), 3.75-3.47
10  (m, 1H), 3.45-3.28 (m, 2H), 3.20 (t, /= 12.8 Hz, 1H), 2.98 (t, /= 6.2 Hz, 2H), 2.38 (d, J =

12.1 Hz, 1H), 1.95-1.69 (m, 3H), 1.68-1.38 (m, 2H), 1.37-1.20 (m, 1H); ’F NMR (300 MHz,

CDCls) 6 -57.44 (s, 3F), -75.35 (s, 9F); LC Rt 2.97 min; MS 441 (M+1).

hPRP ICsy = 885 nM (as HCI salt).



5J= 2.7, 12.7 Hz, 1H) 2.96 (t, J= 7.4 Hz, 2H), 2.30 (d, J = 13.0 Hz, 1H),
1.86-1.66 (m 3H), 1.48 (s, 9H, 1.43-1.31 (m 1H), 1.24 (t, J= 6.9 Hz,
3H); 19F WhRo(1308v4WvHz, CDC13) 6 - 57.45 (s, 3F); LC Rt: pa¢TAS20m1/028405 569
(M+1). 3B.1-
{2-N®thoxy-642-(4-trif|uoronethoxy-phéﬁ§1)-ethylanincfl-pyrinidin-4-y1}-
10pi peri di ne-2-carboxylic acid ethyl ester hydrochloride A solution of
1-(6-{tert-butoxycarbonyl42-(4-trifl uoronethoxy-phenyl)-ethyl]-am no}-2-
met hoxy-lpyAMALE 4- 4-y1)-piperidine 2-carboxylic acid ethyl ester (120 ng,

0.21 nmml) M i n di,oxane ) |rr d at rt

Ceact 1 o e PaE e e R PRty Frbel R0 i Sim Sniin kS RS duct
(93 nm, ﬁ)zg@etlagcﬁtﬁga@poam@ material was used in the next step wthout
further purification. WO 2011/115940PCT/ US2011/028427 - 34 - 3C. 1-

{2- Met hoxy-642-(4-trifl uoronethoxy-phenyl) - ethyl nE] - pyri mdin-4-yl}-

pi peri di ne-2-carboxylic acid trifluoroacetste xture of

1-{2- met hoxy-642- (4-trifl uoronmet hoxy-phen gt hyl am no] - pyrim di n-4-y1}-
5pi peri di ne- 2-carboxylic acid et sst er Ryarochlfori de (93 nmg, 0.20 mmol)
and NaOH (100 ng, 2.50 nmmol) in H (1.6 nL)/water (0.4 nL) was heated at
70 Cfor 2 h. The solvent was re d in vacuo, and the residue was
dissolved in water. The residue yyas furifiegeray RP-HPLC to afford the
titled product (87 ny, 79% _-as whi solid. 1H NWMR (300 MHz, CDC13) 6
9.74 (bs, 1H), 7.30-7.00 (m 4¥), Bl58@bs, 1H), 5.00 (s, 1H), 3.90 (s,
3H), 3.75-3.47 10(m 1H), 3.45L3.28 (ml2H), 3.20 (t, J= 12.8 Hz, 1H), 2.98
(t, J =6.2 H, 2H), 2.38 12.1 Hz, 1H), 1.95-1.69 (m 3H),
1.68-1.38 (m 2H), 1.37-1. 20 (m]1H); 19F NWR (300 MHz, CDCl13) 6 -57.44 (s,
3F), -75.35 (s, 9F); LC Rt 24§37 nrpy M5 441 (M+l).

5 4A.  [1-(6-{tert-Butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino } -2-methoxy-
pyrimidin-4-yl)-piperidin-2-ylJ-acetic acid ethyl ester

LR ST

A solution of trifluoro-methanesulfonic acid 6-{tert-butoxycarbonyl-[2-(4-trifluoromethoxy-
phenyl)-ethyl]-amino } -2-methoxy-pyrimidin-4-yl ester (180 mg, 0.32 mmol) and piperidine-

10 2-acetic acid ethyl ester hydrochloride (133 mg, 0.64 mmol) in DMF (3 mL) was stirred at rt
overnight. The reaction mixture was concentrated in vacuo, and the residue was purified on
silica gel with EtOAc/heptanes (10%) as eluent to afford the titled product (133 mg, 71%) as a
colorless gum. 'H NMR (300 MHz, CDCl;) § 7.25-7.08 (m, 4H), 6.89 (s, 1H), 4.30-4.12 (m,
3H), 4.07 (d,J=7.4 Hz, 2H), 3.92 (s, 3H), 3.03-2.86 (m, 3H), 2.62 (d,J=7.5 Hz, 2H), 1.82-

15 1.62 (m, 5H), 1.53-1.50 (m, 2H), 1.48 (s, 9H), 1.20 (t, /= 7.1 Hz, 3H); "’F NMR (300 MHz,
CDCl3) & -57.45 (s, 3F); LC Rt: 4.53 min; MS 483 (M+1).



hPRP | C50 = 885 nM (as HCl1 salt). WD 2011/115940PCT/ US2011/028427 - 35 -
EXAMPLE 4 (1-

} 2- Met hoxyo@d/1(1894br i f | uor omet hoxy- pheny1) - et hyl am no] - pgmius2aiio2842y 1}
-piperidin-2- yl)-acetic acid trifl uorg cetate HO 0 54A. [ 1-(6- }
tert-Butoxycarbonyl - [2-(4-trifluoronethoxy-phenyl)-ethyl] -amno }

-2-met hoxy- pyrimdin-4-yl)-piperidin-2-yl]-acetic acid ethyl ester | A
solution of trifluoro-nethanesul fonic acid 6-
}tert-butoxycarbonyl42-(4-trifl uoronmet hoxy-

Bna bi pettaf e CrBta e At B ock il aFSlfTslrae el o 64

mrol ) i rpipdVRlik-3-y1-dceiaSciglektyl @ﬂelaﬁydﬁréchlorlde

F
OYF
/\/O/ F
HN
B
HCI
. NA? c
@) @)

5 A solution of [ 1-(6-{tert-butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino } -2-
methoxy-pyrimidin-4-yl)-piperidin-2-yl]-acetic acid ethyl ester (125 mg, 0.21 mmol) in 4M
HCl in dioxane (2 mL) was stirred at rt for 1 h. The reaction mixture was concentrated in
vacuo, and the residue was purified on silica gel with EtOAc/ heptane (50%) and then
MeOH/CH,Cl; (2%) to afford the titled product (84 mg, 80%) as a foam. This material was

10 used in the next step without further purification.

4C.  (1-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -

piperidin-2-yl)-acetic acid trifluoroacetate

| ~N TEA
' N/)\ (|)
HO Y0

15 A mixture of (1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -
piperidin-2-yl)-acetic acid ethyl ester hydrochloride (84 mg, 0.16 mmol) and NaOH (100 mg,



overnight. The reaction m xture was concentrated in vacuo, and the residue
was purified on silica gel with Et0OAc/ heptanes (10% as eluent to afford
the titl edloppodus440( 133 ng, 71% as a colorl ess gum 11PCRVR2¢1300840Hz,
CDC13) 6 7.25-7.08 (m 4H), 6.89 (s, 4.30-4.12 (m 3H), 4.07 (d, J=
7.4 Hz, 2H), 3.92 (s, 3H), 303286( 3 2.62 (d, J= 7.5 Hz, 2H),
1.82- 151.62 (m 5H), 1.53-1.50 (m 2H), 1. 48 (s, 9H), 1.20 (t, J= 7.1 Hz,
3H); 19F NWR (300 MHz, CDC13) 6 -57.45 (s, 3F); LCR: 4.53 mn; M 483
(Mr1) . 29 @20101) ih NOADRCT/rusgeatet AR84d) wasdBated atyB) °( fior 2 h. The solvent was

2- Met h 6- 4-trifl th i 1
LF o 1 aithtaYesh i ot MRS YR SRy aan tor Faaa i it e rrfed
[ 1- (6- { tigr PP @XdCATOR® M kit Rd (Ao duct {94ung FFehh@xwrirhanyl) 8 NMRI(300MI®d, - 2-
met hoxy- pyri m di n-4-yl)-piperidin-2-yl]-acetic acid ethyl ester (125

0. 21 mdtPClshd AMHEs. 1, @B xeng, 2Hi). Sets! 7o, BHe.cB- &2 (s 8H),cr 803 H3 (Mhe

G ta  ouf ST BRTORESHLL S CE0 . SE 2R St e St ol 40 A ssora "
the titlegh @hodiet 3080 ngn, B%Fa0vR (BoaMHT f@m@% o374 (sVrS, 1Bused, 3, t he

next step w thouf further 'purification.
{ 2- Met hdxy R62[92-nfia; MS 435uUdf-obet hoxy- phenyl ) et hyl ami no] - pyri m di n-4-y1} -

pi peri di ic acid trifluoroacetate WO
2011/ 11&@3@? U%%‘M/ 028427 -37- 2.50 mmol) in MeOH (1.6 nL)/water (0.4

m.) was heated at 70 C for 2 h. The solvent was renoved in vacuo, and the
resi due was dissolved in water. The resulting solution was purified by
RP- HPLC EXANMIET Y the titled product (54 my, 55% as a white solid. 1H NWR

$795 (oreat)-gindpfdtin Bt ovtiiaif- g2} (o WyiflorstibpotsiGips T (1 501,

3H), 2. &m]-B@iem 2H), 1.89-1.59 (m 4H), 1.58- 1.40 (m 1H) 1.39-1.21
(m 1H); T9F NVR (300 Mz, CDCL3) 6 -57.43 (s, 3F), -75.30 (s, 3F); LCR
2.92 mn; MS 455 (Mrl). hPRP I C50 = 32 nM OY

15 A mixture of (6-chloro-2-methoxy-pyrimidin-4-yl)-[2-(4-trifluoromethoxy-phenyl)-ethyl]-
amine (348 mg, 1 mmol) and morpholine (174 mg, 2 mmol) in 10 ml toluene was heated at
110°C for 12h. The reaction mixture was concentrated in vacuo. Purification by flash
chromatography on SiO, eluting with 75% ethyl acetate/heptane gave 0.39 g, (97%) of the
titled compound. 'H NMR (300 MHz , CDCLs): & 7.2-7.1 (m, 4H), 5.1 (s, 1H), 4.6 (m, 1H),

20 3.9(s, 3H), 3.7 (m, 4H), 3.5 (m, 6H), 2.9 (m, 2H). MS m/z: [M+H] =399,
hPRP ICso = 1176 nM (as HCI salt).



10 EXAMPLE 5

(2- Met hoxy- 6- nor phol i n-4-yl -pyrimdin-4-y1)42-(4-trifluoronethoxy-phenyl)-
et hyl ] - anwoeo1116894m xt ur e of PCT/US2011/028427

(6-chl oro-2-nmet hoxy-pyrimdin-4-yl)42- %4- trifluoromethoxy-phenyl)-ethyl]-
amne (348 ng, 1 muol) and norpholine” $74 nmyg, 2 mmol) in 10 m tol uene was
heated at 110C for 12h. The reaction m xture was concentrated in vacuo.
Purification by flash chronmat ography on 5i02 eluting with 75% et hyl

acet at e/lepVEiE gave 0.39 g, (97% of the titled compound. 1H NVR (300 MHz

, CDC13); ,.6 - 7.1 4 51 (s 4.6 . 203.9 (s,. 3H). 3.7
(mar o6 gt TGRSty Sepdgfhoo b e o it 7
(as HCl sadrboxylic\Wd2yd/cditp940PCT/ US2011/ 028427 - 38 - EXAMPLE 6

4- (1-{2- Met hoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylam no]-pyrimdin-4-yl

}- pi perazinel-carboxylic aEH/Q ter NH NI rNNO I
F
F
NH

5 A mixture of ethyl piperazine carboxylate (1.06 g, 6.51 mmol), (6-chloro-2-methoxy-
pyrimidin-4-yl)-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amine (1.01 g, 2.91 mmol) and
potassium carbonate (1.26 g, 9.09 mmol) in 1-methyl-2-pyrrolidone (70 mL) was heated at
140°C overnight. The mixture was cooled to rt, partitioned between H,O and EtOAc. The two
layers were separated and the organic layer was washed with brine, dried over MgSO,,

10 filtered, and concentrated in vacuo. The crude material was purified on silica gel with
heptane/EtOAc (40/60) as eluent to yield a light orange solid (1.30 g, 95%). 'H NMR (300
MHz, CDCls) 6 7.25-7.22 (m, 2H), 7.16-7.14 (m, 2H), 5.11 (s, 1H), 4.75 (br s, 2H), 4.17 (q,
2H), 3.86 (s, 3H), 3.54 (br s, 6H), 2.91 (t, 2H), 2.07-2.04 (m, 3H), 1.28 (t, 3H). ’F NMR (282
MHz, CDCl:) 8 -58.4 (s, 3F). MS m/z: [M+H] = 470

15  hPRP ICsy = 609 nM



ON O 5A m xture of ethyl piperazine carboxylate (1.06 g, 6.51 mmol),
(6-chl oro- 2- met hoxy-

pyrim di wo-29tyy29404-trifl uoronmet hoxy- phenyl) - et hyl] - ampPa@/uS2010028327 2. 91
mol ) and potassi um carbonate (1.26 g, .9.09 nmol) in 1-nethyl-2-pyrrolidone
(70 nL) was heated at 140C overnight.'% &€ mxture was cooled to rt,
partitioned between H20 and EtO0Ac. The two | ayers were separated and the
organi c | ayer was washed with brine, dried over MgSO4, 10filtered, and
concent rRXAMALE Vacuo. The crude nmaterial was purified on silica gel with

hept | E 40/ £l t.t i el l.i ght | 1.3 ,

A L e s L T I s S
(S! 1H) myﬂmﬁﬁin@@-caﬁbo@'ﬂbacﬂ 17(q! 2H)! 3. 86 (S! 3H)! 3. 54 (br S, 6H)! 2.91
(t, 2H,72.07-2.04 (m 3H), 1.28 (t, 3H. 19F NVR (282 M, CDCL3) 6 -58.4

(s, 3F). Msmz: [MH '= 470 15hPRP | C50 = 6091V
{ 2- M| etthoxy- 6-
yrigldi n-g-y1l} -3

2011/ 115940PCT/ US2011/ 028427 - 39 - EXAMPLE
[ 2-(4-trifluoronethoxy-phenyl)-ethyl anjirg] -p
-met hyl pyrrolidine-3-carboxylic aci HNH N

N
N N/)\O
Q |
H~qg

5 A mixture of 3-methyl-pyrrolidine-3-carboxylic acid (0.26 g, 2 mmol), (6-chloro-2-methoxy-
pyrimidin-4-yl)-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amine (0.35 g, 1 mmol) and potassium
carbonate (0.55 g, 4 mmol) in 1-methyl-2-pyrrolidone (5 mL) was heated at 140°C overnight.
The reaction mixture was diluted with EtOAc and was washed with H,O and brine. The
organic layer was dried over MgSQ,, filtered, and concentrated in vacuo. The crude material

10 was purified by flash chromatography with 100% EtOAc to give the title compound (0.145 g,
33%). '"HNMR (300 MHz , DMSO-ds): 8 12.6 (bs, 1H), 7.4 (d, 2H), 7.3 (d, 2H), 6.7 (bs,
1H), 5.8 (s, 1H), 5.0 (s, 1H), 3.7 (s, 3H), 3.4 (m, 4H), 3.2 (m, 1H), 2.8 (m, 2H), 2.3 (m, 1H),
1.8 (m, 1H), 1.3 (s, 3H). MS m/z: [M+H]'=441.
hPRP ICsy =317 nM

15



5A m xture of 3-nethyl-pyrrolidine-3-carboxylic acid (0.26 g, 2 nmmol),
(6-chl oro- 2- met hoxy-

pyrim di rwo-29tyy29404-trifl uoromet hoxy-phenyl) - et hyl] - amPo@/use013528327 1 ol )
and potassium carbonate (0.55 g, 4 nnnlb in 1-nethyl-2-pyrrolidone (5 ni)
was heated at 140C overni ght. The reactPon mixture was diluted with EtO0Ac
and was washed with H20 and brine. The organic | ayer was dried over MgSO4,
filtered, and concentrated in vacuo . The crude material 10was purified by
flash cHﬂ%Ahﬂﬁg&&phy with 100% Et 0Ac to give the title conpound (0 145 g,

o0 6. TN RGBS R e fifptgRenot) ?%en(yépﬁ(tgﬁ%mg? W 3.2

(m 1H) 4-213 By v rli d i) 3- ca%bé’*x MaciH) , 1.8 (m 1H), 1 , 3H). M5 mz:
[ MEH] ' =441. hPRP 1 C50 = 7 nM 15 WO 2011/ 115940PCT/ USZOll/ 028427 - 40 -

EXAMPLE 8 (3S,4S)-4- Isopropyl
{2- met hoxy- 642- ( 4- trifluoronethoxy phenyl) - ;nigaf;pyrinidin4-yl}
F
| uor omet hoxy- pheny1) - et hyl am

-pyrrolidine-3-carboxylic acid HN
8A. (3S, 45) - 4- 1 sopropy1-1-{2- met hoxyH 42-

i noj -
\\N
5
8A.  (35.,45)-4-Isopropyl-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-
pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid methyl ester
O F
/\/©/ \ﬁF
F
HN
)
~
3, N :
O
/
O
10

The title compound was prepared in a similar manner as described in Example 7 using
(38,4S)-4-isopropyl-pyrrolidine-3-carboxylic acid methyl ester as the starting material. 'H
NMR (300 MHz , CDCl3): 6 7.3-7.1 (m, 5H), 4.8 (s, 1H), 4.5 (m, 1H), 3.8 (s, 3H), 3.7 (s,

15 3H), 3.5 (m, 3H), 3.2 (m, 1H), 2.9 (m, 3H), 2.5 (m, 1H), 1.8 (m, 1H), 1.6 (m, 1H), 0.9 (m,
6H). MS m/z: [M+H] =483



pyri mdin-4-yl1}-pyrrolidi ne-3-carboxylic acid nethyl ester HN NN/ NO I
| 10 The title conpound was prepared in a simlar manner as described in
Exanpl e Wo20ng1§R8, 45) - 4-i sopr opyl - pyrrol i di ne- 3- car borgrius2@aioes4aet hyl
ester as the starting material. 1H NWR (300 MHz , CDCl13): 6 7.3-7.1 (m
5H), 4.8 (s, 1H), 4.5 (m 1H), 3.8 (s *3F), 3.7 (s, 153H), 3.5 (m 3H), 3.2
(m 1H, 2.9 (m 3H, 2.5 (m 1H), 1.8 (m 1H), 1.6 (m 1H), 0.9 (m 6H).
MS mz: [MH ' =483 WO 2011/115940PCT/ US2011/ 028427 -41 -

8B. ( 3S, £8).- 4-(B§4p)-6pydprdpyl-1- {2 methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-

2- met h trifl h 1 t hyl
E)yrlmr:% di 111‘“9%} %(}rl?yrglfqhg%%r E 3’?%%)&'09} (r:]yaélg HyNam nol-

(@) F
e
F
HN
B
) N/)\C')

5 To a solution of (35,4S5)-4-isopropyl-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-
ethylamino]-pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid methyl ester (0.14g, 0.29 mmol) in
MeOH (15 ml) was added 1N NaOH (3 mL, 3 mmol). The reaction mixture was stirred for 1
h at rt and then 50°C for 2h. The mixture was then cooled to 0°C and was acidified to pH= 6
with 1IN HCI. The resulting precipitate was collected to give the titled compound (0.12g,

10 88%). 'HNMR (300 MHz , DMSO-ds): & 12.6 (bs, 1H), 7.4 (d, 2H), 7.3 (d, 2H), 6.8 (bs,
1H), 5.1 (s, 1H), 3.8 (s, 3H), 3.7 (m, 1H), 3.4 (m, 4H), 3.1 (m, 1H), 2.8 (m, 3H), 2.3 (m, 1H),
1.7 (m, 1H), 0.9 (m, 6H). MS m/z: [M+H] =469.
hPRP ICsy = 376 nM

15 EXAMPLE 9
1-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -pyrrolidine-3-

carboxylic acid



0 5To a solution of

(3S,45) -4-isopropyl-1-{2-nethoxy-642-(4-trifluoronethoxy-phenyl)-

et hyl am neD-2pyritsd4di n- 4-y1} - pyrrol i di ne- 3- car boxyl i ¢ acipdTrseonglo2sagt er
(0.14g, 0.29 mmol) in MeOH (15 m) was gdded IN NaOH (3 nL, 3 mmmol ). The
reaction mxture was stirred for 1 h af“rt and then 50C for 2h. The mixture
was then cooled to OC and was acidified to pH= 6 with 1N HCL. The resulting
precipitate was collected to give the tltled corrpound (0.12g, 1088% . 1H
NVR (300 MHz , DVBO-d6): 6 12.6 (bs, 1H) |73(d 2H), 6.8
(bs, 1H), 5.1 (s, 1H), 3.8 (s, 3H, 37 : 3.1 (m 1H),
2.8 (m 3H), 2.3 (m 1H, 1.7 (m 1H), [M+I—|] ' =469.
hPRP | C50 = 376 nM 15 EXAMPLE 9 1- HN- M

et hoxy-642- (4-trifluoronet hoxy-phenyl)-ethylam no] -pyrimdin-4-yl}
-pyrrolidine-3 - carboxylic acid - HN

The title compound was prepared in a similar manner as described in Example 7 using

pyrrolidine-3-carboxylic acid as the starting material. '"H NMR (300 MHz , DMSO-ds): &
5 12.6 (bs, 1H), 7.4 (d, 2H), 7.3 (d, 2H), 6.7 (bs, 1H), 5.8 (s, 1H), 5.1 (s, 1H), 3.7 (s, 3H), 3.6-

3.3 (m, 5H), 3.1 (m, 1H), 2.8 (m, 2H), 2.1 (m, 2H). MS m/z: [M+H] =427.

hPRP ICsy = 575 nM

EXAMPLE 10
10 (3R,45)-1-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl } -4-

@) F
T
HN F

phenyl-pyrrolidine-3-carboxylic acid



N1 NNOI The title conpound was prepared in a simlar manner as
described in Exanple 7 using pyrrolidine-3-carboxylic acid as the starting
mat eri al .wOHONMRS4800 MHz , DMSO- d6): 6 512.6 (bs, 1H), PCTAISGa1/0244p7 7. 3
(d, 2H), 6.7 (bs, 1H), 5.8 (s, 1H), 5.% (s, 1H, 3.7 (s, 3H), 3.6- 3.3 (m
5H, 3.1 (m 1H), 2.8 (m 2H), 2.1 (M *3H). MS mz: [MH 1=427. hPRP | C50=
575 nM EXAMPLE 10 10(3R,45)-1- {2-M

et hoxy-642- (4-trifluoronet hoxy-phenyl)-ethyl am no]-pyri m di n-4-y1} -4-
phenyl - phoy. ol (BRi48e1 32eMrethoxy{6r[@-(@erifludtomethoxy\enyl)-ethylamino]-pyrimidin-4-

2011711 Sﬁ}{lﬂ %%g{lﬁ-pzygrlo}{dgnzegﬁ ga?rbéxyﬁi% acid methyl ester
O F
N@ K
F
HN

N
I/*O

N N |
a
O

5 The title compound was prepared in a similar manner as described in Example 7 using
(3R,4S)-4-phenyl-pyrrolidine-3-carboxylic acid methyl ester as the starting material. 'H
NMR (300 MHz , CDCl3): 6 7.4-7.1 (m, 10H), 4.9 (s, 1H), 4.5 (m, 1H), 3.8 (s, 3H), 3.7 (m,
2H), 3.6 (s, 3H), 3.5 (m, 3H), 3.3 (m, 1H), 2.9 (m, 2H). MS m/z: [M+H]'=517.

10 10B. (3R,45)-1-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-
yl}-4-phenyl-pyrrolidine-3-carboxylic acid

The title compound was prepared in a similar manner as described in Example 7 using
15 (3R,4S)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -4-
phenyl-pyrrolidine-3-carboxylic acid methyl ester as the starting material. '"H NMR (300



10A.

(3R, 45) - 1-{2- Met hoxy-642- (4-trifl uoronet hoxy- phenyl)-et hyl am no] - pyri m di n-
4- yl1}-4-wheaylrpyor ol i di ne- 3-carboxylic acid met hyl esPemr/ud2041/02843The
title conpound was prepared in a sim|l Zr manner as described in Exanple 7
usi ng (3R, 4S)-4-phenyl -pyrrolidine-3-¢C f‘boxyl ic acid nethyl ester as the
starting material. 1H NWR (300 MHz , CDC13): 6 7.4-7.1 (m 10H), 4.9 (s,
1H, 4.5 (m 1H), 3.8 (s, 3H, 3.7 (m 2H), 3.6 (s, 3H, 3.5 (m 3H), 3.3
(m 1H) ,MBPz9 DIMSO2H):. ONB.tibz, 1HVFHM}7.2 €51 YVOHN GX0Bs, 1H), 5.2 (s, 1H), 3.9 (m, 1H),

(3R 45)-1-{2- oxy-642-(4-trjfluoro hoxy- phe -e | am no] - pyri m di n-
4- y1}- é%é@ﬂegwgﬁ)d}%@ﬁéb@&o@% a@écff’)/lzf &XH” ‘I_}HQ%/'H tl e conpound was
prepar ed,prp g,sEMklAf nmanner as described in Exanple 7 using 15(3R, 45)- 1-
{2- met hoxy-6- [2-(4-trifluoronethoxy-phenyl)-ethylamno] -pyrimdin-4-yl}
-4- phenyl -pyrrolidine-3-carboxylic acid nethyl ester as the starting

mat egi alEXAwﬂM}ﬁf 300 WD 2011/ 115940PCT/ US2011/ 028427

(3R,45)-4-(4-Methoxy-phenyl)-1-{2-methoxy-6-[ 2-(4-trifluoromethoxy-phenyl)-ethylamino]-
pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid

@) F
T T
HN F
e L
\Q\C/N N (lD
,o\\{

H
O

10 11A.  (3R,45)-4-(4-Methoxy-phenyl)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-
ethylamino]-pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid methyl ester

o—
-z

15 The title compound is prepared in a similar manner as in Example 7 using (3R,45)-4-(4-
methoxy-phenyl)-pyrrolidine-3-carboxylic acid methyl ester as the starting material. "H NMR
(300 MHz , CDCl3): 8 7.3-7.1 (m, 6H), 6.9 (d, 2H), 4.9 (s, 1H), 4.6 (m, 1H), 4.0 (m, 2H),



- 44 - MHz , DMSO-d6): 6 12.6 (bs, 1H), 7.4-7.2 (m 10H), 7.0 (bs, 1H), 5.2
(s, 1H, 3.9 (m 1H), 3.8(s, 3H), 3.6 (m 2H), 3.4 (m 4H), 2.8 (m 2H. M
m z: [ MrEyO=2603L1599PRP | C50 =28 nM 5 EXAMPLE 11 PCT/US2011/028427
(3R, 45) - 4- (4- Met hoxy- phenyl ) - 1- { 2- net hgggy- 642- (4-trifluoronet hoxy-phenyl)-e
t hyl am no] - pyrimdin-4-yl}-pyrrolidiné=3-carboxylic acid HN 1011A
(3R, 45) - 4- (4- Met hoxy- phenyl ) - 1-{ 2- net hoxy- 642- (4-trifl uoronet hoxy- phenyl) -
et hyl am no] - pyri m di n-4-y1}-pyrrolidine-3-carboxylic acid nethyl ester HN
15The tiX8%(scdltpoh@, 3d), Bre@ardd, 3.6 (8 HdDnd bdm, AN (raslHn2B(anBHe. Méisi ng
(3R, 45) -4/- (G\hﬁg?i:gggy- phenyl) - pyrrolidine-3-carboxylic acid nethyl ester as
t he startfn ePrral . 1H NVR (300 MHz, CDC13): 6 7.3-7.1 (m 6H), 6.9 (d,
2H), 4.9 (s, 1H), 4.6 (m 1H, 4.0 (m 2H, WO
2011/ 115940PCT/ US2011/ 028427

11B. (3R,45)-4-(4-Methoxy-phenyl)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-

5 ethylamino]-pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid

O/
)

O—s
H O\
e

The title compound was prepared in a similar manner as described in Example 7 using

10 (3R,45)-4-(4-methoxy-phenyl)-1-{2-methoxy-6-[ 2-(4-trifluoromethoxy-phenyl)-ethylamino]-
pyrimidin-4-y1}-pyrrolidine-3-carboxylic acid methyl ester as the starting material. 'H NMR
(300 MHz , DMSO-ds): 6 12.5 (bs, 1H), 7.4 -7.2 (m, 7H), 6.9 (d, 2H), 6.7 (bs, 1H), 5.1 (s,
1H), 3.9 (m, 2H), 3.7 (s, 3H), 3.6-3.4 (m, 3H), 3.3 (s, 3H), 3.2 (m, 2H), 2.9 (m, 2H). MS m/z:
[M+H] =533.

15 hPRP ICsy = 409 nM



- 45 - 3.85 (s, 3H), 3.8 (s, 3H, 3.7 (m 2H), 3.6 (s, 3H, 3.5 (m 3H),
3.2 (m 1H, 2.9 (m 2H). MS mz: [MH '=547 11B.

(3R, 45) - aWO4oMetibary - phenyl ) - 1- } 2- met hoxy- 642- (4-tri f | uecorstétongs4phenyl) -
Set hyl am no] - pyri m di n-4-y1}-pyrrolidi gg 3-carboxylic acid HN The title
conpound was prepared in a simlar r as described in Exanple 7 using
10( 3R, 45) - 4- (4- met hoxy- phenyl ) - 1-} 2- rret hoxy-642-(4-trifluoronet hoxy-phenyl)
-ethylam no] - pyrimdin-4-yl}-pyrrolidine-3-carboxylic acid nethyl ester as
the starEXAYHHE E2ial. 11- INVR (300 M—Iz , DMBO-d6): 6 12.5 (bs, 1H, 7.4

a1y 5. ISPl din iy in - G S Brnelps? [y

—533 1515119@;1) LB50)-amiA0 2iMMroddBi20did k4 5940PCT/ US2011/ 028427 - 46 - EXANPLE
12

[ 6- (3, 4-D hydro-1Hisoqui nolin-2-y1)-2-nmethoxy-pyrimdin-4-y1]-[2-(4-triflu

or onet hoxyphenyl) - et hyl] - am nfﬁr} or etic acid salt N
" @\/\
F
N

The title compound was prepared in a similar manner as described in Example 7 using 1,2,3,4-

tetrahydroisoquinoline as the starting material. '"H NMR (300 MHz, DMSO-ds) 8 7.56 (br s,

1H), 7.40 (d, 2H), 7.29 (d, 2H), 7.24-7.21 (m, 4H), 5.53 (s, 1H), 4.73 (s, 2H), 3.93 (s, 3H),

3.82 (br's, 2H), 3.52 (br s, 2H), 2.92-2.87 (m, 4H). ’F NMR (282 MHz, DMSO-dy) & -57.5 (s,
10 3F),-74.8 (s, 3F). MS m/z: [M+H]'=445

hPRP ICsy = 1220 nM

EXAMPLE 13
[2-Methoxy-6-(4-phenyl-piperazin-1-yl)-pyrimidin-4-yl]-[2-(4-trifluoromethoxy-phenyl)-
15 ethyl]-amine

The title compound was prepared in a similar manner as described in Example 7 using 1-
phenylpiperazine as the starting material. '"H NMR (300 MHz, DMSO-ds) & 7.38 (d, 2H), 7.28
(d, 2H), 7.22 (d, 2H), 6.98 (d, 2H), 6.83-6.78 (m, 2H), 5.37 (s, 1H), 3.75 (s, 3H), 3.58 (br s,



The title conmpound was prepared in a simlar manner as described in Exanple
7 using 1,2, 3,4- tetrahydroisoquinoline as the starting material. 1H NWR
(300 MHz,wONBOG/UEM06 7.56 (br s, 1H), 7.40 (d, 2H), 7.29CTaIS2@H28427 24-7. 21
(m 4H), 5.53 (s, 1H), 4.73 (s, 2H), 3.93 (s, 3H), 3.82 (br s, 2H), 3.52
(br s, 2H), 2.92-2.87 (m 4H). 19F NNR4?282 MHz, DMSO-d6) 6 -57.5 (s,
103F), -74.8 (s, 3F). M5 mz: [MtH'=445 hPRP | C50 = 1220 nM  EXAMPLE 13

[ 2- Met hoxy- 6- (4- phenyl - pi perazi n-1-y1) - pyrlmdln 4-y1]-[2-(4-trifluoronetho
Xy- phenyt[j}3315ét4ﬂ/dn} 2&hn hé8 (e, 4Hy, IZ\BNﬂOH)\I P‘NMRt(zt%BMIdnrprSﬁbldMsﬂz

prepare r as described in Exanple 7 using 1-

phenyl p| améwésﬁ\([ﬁgﬁmﬂgg fi ng material. 1H NVR (300 MHz, DVBO d6) 6 7.38
(d, 2H, hpmé 392HM 7.22 (d, 2H), 6.98 (d, 2H), 6.83-6.78 (m 2H), 5.37
(s, 1H), 3.75 (s, 3H), 3.58 (br s,

5 EXAMPLE 14
((R)-1-{2-Methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -

AT
¢ B

pyrrolidin-3-yl)-acetic acid

14A.  [(R)-1-(6-{tert-Butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino } -2-
10 methoxy-pyrimidin-4-yl)-pyrrolidin-3-yl]-acetic acid

S O
ol m 3

Trifluoro-methanesulfonic acid 6-{fert-butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-
ethyl]-amino } -2-methoxy-pyrimidin-4-yl ester (213 mg, 0.38 mmol) and pyrrolidin-3-(R)-yl-
acetic acid (126 mg, 0.76 mmol) were heated at 85°C in DMF (6 mL) for 5 h. The reaction

15  mixture was cooled to rt then concentrated in vacuo. The residue was taken up in CH,Cl, and
chromatographed using 5% MeOH/CH,Cl, as the eluent to provide the product (200 mg,
98%) as a white solid. '"H NMR (300 MHz, CDCls) & 7.21 (d, 2H), 7.17 (d, 2H), 6.61 (s, 1H),
4.20 (t, 2H), 3.97 (s, 3H), 2.99 (t, 2H), 2.98 (s, 2H), 2.90 (s, 2H), 2.75-2.65 (m, 1H), 2.50 (d,
2H), 2.27-2.20 (m, 1H), 1.78-1.65 (m, 1H), 1.42 (s, 9H); MS m/z: [M+H] =541,

20



WO 2011/ 115940PCT/ US2011/ 028427 -47 - 4H), 3.45-3.43 (m 2H), 3.18 (br s,
4H), 2.85 (t, 2H). 19F NMWR (282 MHz, DMSO-d6) 6 -57.2 (s, 3F). Ms niz:
[ MtH] =4™M0 20BRR594C50 = 397 nM 5 EXAMPLE 14 ((R) - 1- {2CTNISetiho28d4p7 - 6 42
- (4 - tr ifluor onethoxy - phegyl) - ethy 1 amno] - pyr im
din - 4 -y 1} - pyrrolidin-3-yl)- acef '€ aci d 14A. [(R -
1-(6-{tert-Butoxycarbonyl42-(4-trifl uoronethoxy-phenyl)-ethyl] -am no}-2-
10net hoxy-pyrim din-4-yl)-pyrrolidin-3-yl]-acetic acid AOO N JNNNO
Tri f | uorldBret(xakd 2HMethoxy-ad2-d4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -
6-{tert-but 142-(4-trifl uoronet hoxy-phenyl)-
et hyl ] - ﬁ)f%;%g ?& Gdrinidin-4-yl ester (213 my, 0.38 nmol) and
pyrrolidin-3-(R)-ylacetic acid (126 ng, 0.76 . wore heated at 85C in
DMF (6 nL) for 5 h. The reaction 15m xture wa o ed rt then
concentrated in vacuo. The residue was taken CH21 2F and
chr omat ogr aphed usi ng 5% MeOH CH2C124 3 to provide the product
(200 ngy, 98% as a white solid. 11- "*' (300 WMHz, CDC13) 6 7.21 (d, 2H),
7.17 (d, 2H), 6.61 (s, 1 4.20 (t, J 397(s 3H), 2.99 (t, 2H), 2.98
(s, 2H), 2.90 (s, 2H) 2 65 (rn 1HN 2.50 (d, 2H), 2.27-2.20 (m 1H),
1.78-1.65 (m 1H), qz I\ =541,

i N O

[(R)-1-(6-{tert-Butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-ethyl]-amino } -2-methoxy-

5 pyrimidin-4-yl)-pyrrolidin-3-yl]-acetic acid (200 mg, 0.37 mmol) in Et,O (2 mL) was treated
with 2M HCl in ether (2 mL, 4 mmol) and heated at 30°C for 4.5h. The reaction mixture was
concentrated to dryness in vacuo and the residue purified by reverse phase HPLC using 10-
70% CH3CN/(0.1% TFA/water) as the eluent. The fraction collected at 62% CH3CN/(0.1%
TFA/water) was lyophilized to afford the titled product as a white solid (10 mg, 6%). 'H

10  NMR (300 MHz, DMSO-ds) 6 7.38 (d, 2H), 7.29 (d, 2H), 5.16 (s, 1H), 3.90 (s, 3H), 3.70-
3.60 (br m, 2H), 3.19-3.00 (br m, 2H), 2.87 (t, 2H), 2.58-2.53 (m, 1H), 2.40 (d, 2H), 2.05-2.18
(m, 2H), 1.70-1.60 (m, 2H); MS m/z: [M+H]'=441.
hPRP ICso =713 nM

15 EXAMPLE 15
( ¥)-trans-4-(2-Methoxy-phenyl)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-
ethylamino]-pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid

O F
NG
HN j




WO 2011/ 115940PCT/ US2011/ 028427 - 48 - 14B. ((R) - 1- {2 -Me th o xy - 6 -
[2 - (4 - tr i fluor omthoxy- phenyl1l - ethy 1 amno] -pyr
im din -wo2e1y113940- pyrrolidin-3-yl)-acetic acid [ ( RCTAUS2011/028427

1- (6-{tert-Butoxycarbonyl42-(4-trifl uorgnethoxy-phenyl)-ethyl]-amnol-2-net
hoxy- 5 pyrimdin-4-yl)-pyrrolidin-3- yf “acetic acid (200 nmg, 0.37 mml) in
Et20 (2 nL) was treated with 2ZMHC1 in ether (2 nL, 4 nmol) and heated at
30C for 4.5h. The reaction nm xture was concentrated to dryness in vacuo and
the resildde plut6- {feHeBtbyxyceﬂz@nsle[ZWatsiélubmetMyF@em@l) eﬁ@%mﬁ@@}ﬂ@@em%y-

TFA/ wat er e eluent. The fracti oIIe 2% CH3 . 1%

TFA wat é)a% ”Hglél"r'ygp(m Fpis-Camehpey-AhTG- By epf-a%rge%y A whii e sol i d
(10 nmy, 6% . 1H 10NWR (300 MHz, DMSO-d6) 6 7.38 (d, ]:29 (d, 2H), 5.16
(s, 1H), 3.90 (s, 3H), 3.70- 3.60(b7 m 2H), (Z 194 m 2H), 2.87
(t, 2H, 2.58-2.53 (m 1H), 2 2H), 2. 0" (m 1.70-1.60 (m
2H); M5 mz: [M+H] ' =441. hPRE = 3™ XA

) -trans-4-(2-Met hoxy-phenyl)-1-12='met Hpxy- 642- (4-trifl uoronet hoxy- pheny1) -
et hyl am no] - pyri m di n-4-y1}-pyrrolidipk-3-carboxylic acid WO

2011/ 115940PCT/ US2011/ 0284Q7— 49 - (AI5AN 1-(6- { tert-But oxycarbonyl -

ng/kgpo } -2-methoxypyrimdin-4-yl)-(
§&rboxylic acid

Trifluoro-methanesulfonic acid 6-{fert-butoxycarbonyl-[2-(4-trifluoromethoxy-phenyl)-

5 ethyl]-amino}-2-methoxy-pyrimidin-4-yl ester (111 mg, 0.20 mmol), ()-rans-4-(2-methoxy-
phenyl)-pyrrolidine-3-carboxylic acid hydrochloride (102 mg, 0.40 mmol) and iPr,EtN (0.07
mL, 0.41 mmol) were heated at 85°C in DMF (4 mL) overnight. The reaction mixture was
cooled to rt and concentrated in vacuo. The residue was purified by SiO, column
chromatography using 5% MeOH/CH,CI, as the eluent to provide the product (106 mg, 85%)

10 asa white solid. 'H NMR (300 MHz, CDCl3) 8 7.20-7.11 (m, 6H), 6.92-6.88 (m, 2H), 6.71

(s, 1H), 4.19 (t, 2H), 4.13-4.03 (m, 1H), 3.94 (s, 3H), 3.84 (s, 3H), 3.52-3.45 (m, 4H), 2.96 (t,
2H), 1.47 (s, 9H); MS m/z: [M+H]'=633.

15B. ( *)-trans-4-(2-Methoxy-phenyl)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-
15 ethylamino]-pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid

¥




O FF OHTrifluoro-nethanesul fonic acid 6-
{tert-butoxycarbonyl42-(4-trifluoronethoxy-phenyl)-

5et hyl ] - awDreo}/ds9et hoxy- pyri m di n-4-yl1 ester (111 ng, @C20SPoMDI0R§427
()-trans-4-(2-net hoxy- phenyl)-pyrrolidjne-3-carboxylic acid hydrochl oride
(102 mg, 0.40 mmol) and i Pr2EtN (0.07 nt; 0.41 mmol) were heated at 85C in
DVF (4 nmL) overnight. The reaction m xture was cooled to rt and
concentrated in vacuo. The residue was purified by Si 02 col um

chr omat dgtte phy-BigoxigaBvnielHASKZIGo @ nashaxyephehylgrethyl jearpmoi-2erscthivey-pr oduct

06 ,  85Y wh | 3 0-
H) 6. Gariia- Ui G ang 43 Relhogephenyl pyrpdingyy bRy hoigs [pmeatyt T 5o
EHS’Z _ 3|['|)Ni+n|1ﬂl%oﬁ4n ZC"lS% 7rnL3) \§a2,s t?ea% Wit Tﬁ@@ ngL)gﬁld(shrreg b ot £ 59 h( Fhe MbtiodVB
) - t r ans-mixfue Mas hmoysnpateah gol()lryﬁles{s v mmn;t pﬁﬁﬁec( y 5i0fdobiononiebisographeny 1) -

15et hyl I d rb id :

Lo B0 R Bt SR S BTG T g5 o P v

[ 2- (4- trdfil vor QERL EB%WIHQGBMS)O 9%3*8/121 60 @MY, 7.58-7.38 &rn 2H), 7.20:7.27 (m,

- 2- met hoxypyri m di -()-trans-4-(2-met hoxy-phenyl)-pyrrolidine-3-carbo

xyljl c acil, 7006. Q?g(fm Q}gﬁsm %H)m 01043;6;31@ 8Hpl t3) 92ness 3H), éa&le(d %HL?63F—3€AQ2 m.)

and stirred at r e i m xture was concentrated to

dryness (flh%ﬁc%{))éaﬁg (BU;I%FB/&% %/ iﬁ%ﬁ :csg'Burm chr omat ogr aphy 5usi ng 5%

MeOH CH3pR3 thegahpent to provide the product (80 ng, 91% as an off-
I

white solid. 1H NVR (300 Mz, DVBO-d6) 6 12. 60(br s, 1H), 7.58-7.38 (m
2H)107.29-7.27 (m 4H), 7.01-6.92 (m 2H), 5.29 (s, 1H), 4.00-3.68 (m 4H),

3.92 (s, 3H), 3.81 (s, 3H), %ﬁ%&&&éa}cﬁﬁmﬁ% 2.86 (b, 2H): MS mz:

[ MkH) =533, hPRP 1 C50 = 436

Assessment of Antagonist Activities of Compounds on BW245C-induced cAMP
Accumulation in Human Platelet Rich Plasma (hPRP) by HTRF cAMP Assay

15
The purpose of the assay is to assess compound antagonist activity at the human prostaglandin
D, receptor (DP) (DP1) in the presence of plasma proteins. DP is a Gs-protein coupled
receptor, the activation of which induces cAMP accumulation. BW245C is a DP selective
agonist. Therefore, by measuring inhibition of BW245C-induced 3'-5'-cyclic adenosine

20  monophosphate (cAMP) accumulation in human platelet-rich plasma (PRP), the assay enables

us to identify or confirm antagonist compounds at the human DP and/or IP receptors.

The principle of the assay is based on HTRF technology (Homogeneous Time-Resolved
Fluorescence). The method is a competitive immunoassay between native cAMP produced by
25 cells and the tracer cAMP labeled with the dye d2. The tracer is visualized by a monoclonal
antibody anti-cAMP labeled with cryptate. The specific signal (i.e. energy transfer) is
inversely related to the concentration of cCAMP in the standards or samples. The assay was
carried out using the cAMP HiRange HTRF kit from Cisbio (catalog number 62AM6PEB,
888-963-4567).
30
Preparation of Human Platelet Rich Plasma (hPRP): Human blood was obtained from sanofi-
aventis on-site blood donor panel. The blood was gently transferred from the blood bag into a

50 ml centrifuge tube and centrifuged at 223x g (1000 rpm) for 15 minutes without break. The
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DMSO to make a 25 uM solution. 100 uL of the 25 uM BW245C solution was added to 4900

uL of 0.9% sodium chloride to make a 500 nM working solution.

15 Dilution of compounds: 10 mM compound DMSO stock solutions were serially diluted 1:3 in
DMSO in a 96-well plate to achieve 11 different concentrations ranging from 10 mM to
0.00017 mM. A further 1:20 dilution in 0.9% sodium chloride solution was carried out for
cach concentration to obtain working concentrations ranging from 500 uM to 0.0085 uM (11
points) for each compound. For positive and negative controls, DMSO (without compound)

20 was diluted 1:20 in 0.9% sodium chloride solution.

Preparation of cAMP standards, cAMP-d2 and anti-cAMP cryptate (all in the assay kit):
cAMP standard was reconstituted by adding distilled water according to the manufacturer’s
instruction (456 pL of water usually). The reconstituted cAMP standard was serially diluted

25 1:4 in 0.9% sodium chloride solution to achieve 11 different concentrations. cAMP-d2 was
reconstituted by adding 2 mL of distilled water and then further diluting it in 8 mL of lysis
buffer (in the kit). Anti-cAMP cryptate was reconstituted by adding 1.1 mL of distilled water
and then further diluting it in 4.4 mL of lysis buffer.

30  Assay Procedure: In the assay, each compound was run in duplicate. The final assay volume

was 50 ul in each well.
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and then further diluting it in 8 nL of lysis buffer (in the kit).
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m nutes at roomtenperature wthout shaking 10 In a separate plate for the

CAVP st dReHbald at Joony [FmpsratpRBorfdeaghit Ben Tt thakeng (themignglsyl be stable
for at least 24 hours) before reading on a compatible HTRF reader - LGL analyst AD. The

20 fluorescence counts at 665 nm and 620 nm were recorded and the ratio of 665 nm/620 nm was

calculated.

Data Analysis:

cAMP standard curve was generated using nonlinear regression (curve fit) in Graphpad Prism
25 version 4.03 (X axis: log [CAMP] (M) from cAMP standards; Y axis: ratio 665 nm/620

nm*10000 from the LGL analyst). The individual 665n1m/620nm* 10000 data from each

sample well were then calculated in Graphpad Prism version 4.03 against the standard curve

to obtain cAMP concentration in each well.

30 The cAMP concentrations in positive control wells (i.e. BW245C only without compound)
were averaged and used to normalize the values from all other wells:
%BW245C-induced cAMP accumulation = (cAMP concentration in individual well/average

cAMP concentration in positive control wells)*100.



followed by the addition in each well of 25 iut of the diluted cAW
standard at varying concentrations (final concentrations ranging from 2800
nMto 0. 0WR20nM15%8 points in duplicate). 15 For detect iPOg/USANMR/02837 i ut of
CAMP-d2 and then 25 ul of anti-cAMP cr Qtate were added to each well in the
assay plate and in the plate containiﬁé The cAWP standard. The plates were
i ncubated at roomtenperature for at |east 1 hour w thout shaking (the
signals will be stable for at |east 24 hours) before reading on a

conpat i KlenckfltREiongaspense-cur@s fanedch sompdindTinerc 20fdrated @siog moelimaurHgsessipn 665

d 620 d and th ' 66 620 |.cul at ed.
Dot o Andrgf BB b SRR HS P ot 89302 bhelogttinl & ameni FaBss i acer on
(curve Y i9%BWEERMdactdRIANMa2MRE186EH). Bqid8oh YordonSincdr 96 rELAMP]sididhlr om

CAMP standards; Y axis: ratio 665 nml620 nn*10000 fromthe LG anal yst).
The i ndidgserrsPoBesTiHI6ZRRAlesIAT08 data from each sanple well were then

oot af n- o R IROPRR B R MELRGRCFo AR concent rati ons in

positive control wells (i.e. BW45C only w thout conpound) were averaged
and used to nornmalize the values fromall other wells: %BWA45C- i nduced cAMP
accunmul ation = (cAMP concentration in individual well/average cAMP
concentration in positive control wells)* 100. WO

2011/ 115940PCT/ US2011/ 028427 - 53 - Concentration response curves for each
conpound were generated using nonlinear regression (curve fit) in G aphpad
Prismversion 4.03. (X is the |ogarithm of conpound concentrations; Y is
¥BW245C-i nduced cAMP accunul ation). Equation for nonlinear regression -

si gnoi dal dose-response with variable slope is: 5Y=B ottom +
(Top-Bottom /(1 +10"((Lo gE C5 O-X)*Hi Il S lop e))



WO 2011/ 115940PCT/ US2011/ 028427 - 54 - CLAI M5 N (1) wherein mand n,
I ndependently of each other, are selected fromthe integers 0, 1, 2 or 3;
X and Y, wodepengant|y of each other, are sel ected fromPCRIR2011ME842Dr O,
wherein X and Y 10cannot both be 0; or X and Y, taken together with the
bond between them form a phenyl groupséptionally substituted by one to
four R3 groups; each Z, independently of each other, is CRIR2; Rl, R2 and
R3, independently of each other, are selected fromthe group consisting of
H, 15hal ogen, aryl, amino, optional | YLadMsStituted al kyl, optionally
substituted al koxy, and carboxy;

We claim:

5 1. A compound of formula (I)

F
Oﬁ/F
Ha i
B
Zé\ /)\
n N N

M
wherein m and n, independently of each other, are selected from the integers 0, 1, 2 or 3;
X and Y, independently of each other, are selected from CR;Ry, NR; or O, wherein X and Y

10 cannot both be O;
or X and Y, taken together with the bond between them, form a phenyl group optionally
substituted by one to four R3 groups;
each Z, independently of each other, is CR|Ry;

Ri, R; and R3, independently of each other, are selected from the group consisting of H,

15 halogen, aryl, amino, optionally substituted alkyl, optionally substituted alkoxy, and carboxy;
wherein optionally substituted alkyl, may be substituted by one to three of the same or
different of halogen, carboxy, cyano, hydroxy, amino or aryl;
wherein optionally substituted alkoxy, may be substituted by one to three of the same or
different of halogen, carboxy, cyano, amino or aryl;

20  wherein each aryl moiety, independently of each other, may be optionally substituted by
hydroxy, amino, alkyl, alkoxy, carboxy or alkoxycarbonyl;
provided that a halogen cannot be bonded to an N; and
provided the compound is not (1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-
pyrimidin-4-yl}-piperidin-3-yl)-acetic acid,

25 or an enantiomer thereof, or a prodrug or a pharmaceutically acceptable salt thereof.



wherein optionally substituted al kyl, may be substituted by one to three of
the sanme or different of hal ogen, carboxy, cyano, hydroxy, am no or aryl;
wher ei n opoi2oniaiifgaosubst i t ut ed al koxy, may be substitut @dThB2@n®28407 t hr ee
of the same or different of hal ogen, Srboxy, cyano, amno or aryl;
20wherei n each aryl noiety, independen ?y of each other, may be optlonally
substituted by hydroxy, am no, alkyl, al koxy, carboxy or al koxycarbonyl;
provi ded that a hal ogen cannot be bonded to an N; and provi ded the conpound
is not (1- {2-nethoxy-642-(4-trifluoronethoxy-phenyl)-ethylam no]-

pyrim dip-4- yﬁl‘}som&)%%rdcg&]alr% § Jc% iRGGhAG ?&Ezﬂed £3 fth&@Dr O%E%?ﬁél.&%r oft her eof,

or a prodrug or arnmaceu 9V ‘acceptable sa

2011/ 11549@H@aﬂo&mm(mmaﬂometwy-p@nﬂ)mmmm] -ppdaidii-Ag/1 moeptailine-2- t hat
is selected f on1the group consisting of: 4-

{2- nethd¥/(%15 ¢ ¢ddt ri f1 uor omet hoxy- pheny1) - et hyl ani no] - pyri ni di n- 4 y1}

mor phol i I -1-
(2 ot oy i{zéﬁzﬁ?i?ﬁ?ﬁ AR R S D R TS

-piperaaﬂnmkncyMﬁ acetic acid, 1-
2-met ho ronethox heny1 m no
{ pi peri d];%?enf OX ¥+ 6[0-@2{;!] tr UQEqTF h?)%l lﬁmnylg elhy? m%of‘pynmldn? 3t linplperldlne-zl Wi
{2- nethQ%Mx§§gcgﬁdtr|fluoronethoxy phenyl) - et hyl am no] - pyri m di n-4-y1}
-pi peridin-2- 10yl)-acetic acid

( 2- met hdx y{26mﬁfbmp)hé+[?-1(4Anﬁluorpylpthwwphemd»qt}lyl[ama] pyrinfifinot-ghepipaidingheny 1) -
eth¥g]2 gt (%§§m81[2-(4-trifluoronethoxy-phenyl)-ethylanino]-pyrinidin-4-y1
}-  pi per@zhdbdcycaniphdlincd-aherimidiy U185 [22(4-trifluoromethoxy-phenyl)-ethyl]-amine,
4-(1- {2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl } - piperazine-
1-carboxylic acid ethyl ester,
1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl } -3-methyl-
15 pyrrolidine-3-carboxylic acid,
(35,45)-4-1sopropyl-1-{2-methoxy-6-[ 2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-
4-yl}-pyrrolidine-3-carboxylic acid,
1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl } -pyrrolidine-3-
carboxylic acid,
20 (3R,45)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl } -4-
phenyl-pyrrolidine-3-carboxylic acid,
(3R,45)-4-(4-methoxy-phenyl)-1-{2-methoxy-6-[ 2-(4-trifluoromethoxy-phenyl)-ethylamino]-
pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid,
[6-(3,4-dihydro-1H-isoquinolin-2-yl)-2-methoxy-pyrimidin-4-yl]-[ 2-(4-trifluoromethoxy-
25 phenyl)-ethyl]-amine,
[2-methoxy-6-(4-phenyl-piperazin-1-yl)-pyrimidin-4-yl]-[2-(4-trifluoromethoxy-phenyl)-
ethyl]-amine,
((R)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -pyrrolidin-
3-yl)-acetic acid, and
30  (¥)-trans-4-(2-methoxy-phenyl)-1-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl)-
ethylamino]-pyrimidin-4-yl}-pyrrolidine-3-carboxylic acid.



1- {2-methoxy-642-(4-trifluoronmethoxy-phenyl)-ethylam no]-pyrimdin-4-yl}
-3-net hyl - 15pyrrolidi ne-3-carboxylic acid,

(3S, 45) - wWo=0rapad- 1- { 2- net hoxy- 642- (4-tri fl uor onet hoxypcprisagi2sehyl am no
]-pyrimdind-yl}-pyrrolidine-3-carboxylic acid, 1-

{2- met hoxy-6-[2-(4-trifluoronethoxy- phéﬁyl) ethylanlno] pyri mdin-4-y4
-pyrrolidine-3- carboxylic acid, 20(3R 45)- 1-

{2- met hoxy-642-(4-trifluoromet hoxy-phenyl)-ethyl am no]-pyrimdin-4-yl}
phenyl - gyrrolA @hm;a@etd'g;abmng@q’sﬁioa@'pmprising a pharmaceutically effective dose of a

3R, 45 4- et h t 4-t I h h 1
Lyl am FOTDOB0R PSR RE B i Br R SR P AP Gt eny L) -
[ 6- (3, 4-di hydro-1Hi soqui nolin-2-y1)-2- nethoxy pyrlnldln 4-y1]-[2-(4-triflu

or onet hoxy- 25phenyl)-ethyl] -am ne,
[ 2- met haky- 6-4 me&wéirgf |tmptu@@a nationt sufferinggfiam An allereig-djsordqrobrorchialiasthas omet ho

])c(?/ pgl enya:h)e{%_f }; 1 1L a;fl‘lg} e dﬁn(aﬂl I?%Cula&%egeng}a%oﬁ w& I%é/cular gggen%%tlon(% tr i

- pyrrol Idadm&rﬁégmﬁmbhpalﬁﬁgld por@ﬁﬁhtﬂiﬁl{s or chronic obstructlve pulrnonary, comprising
)-trans-4-(2- met hoxy- pheny -{2- met hoxy- 642- (4- tr|fluoronethoxy phenyl) -
et hyl amiasB)ivisgringthsrsio apyal}m%wtr%llv éffﬁ‘él‘@ bR the soppund acggyding to

2011/ 115940QPCT/ US2011/ 028427 - 56 - 3. A pharnmaceutical conposition
conprising a pharmaceutically effective dose of a conpound according to
cIa|n11 in adm xture with a pharmaceutically acceptable carrier. 4 A

of treatin ent suffering froman aller i sorder, onchial
ast ﬂ 5f A& phatglacelﬁlcaf composition comprising a pharmaceuticaily eff%ctlve amount 0

compound according to claim 1 and a compound selected from the group consisting of an

antihistamine, a leukotriene antagonist, a beta agonist, a PDE4 inhibitor, a TP antagonist and a

CrTh2 antagonist, in admixture with a pharmaceutically acceptable carrier.

15 6. A pharmaceutical composition according to claim 5, wherein the antihistamine is
fexofenadine, loratadine, cetirizine or levocetirizine; the leukotriene antagonist is montelukast
or zafirlukast; the beta agonist is albuterol, salbuterol or terbutaline; the PDE4 inhibitor is
roflumilast or cilomilast; the TP antagonist is ramatroban; and the CtrTh2 antagonist is
ramatroban.

20
7. A pharmaceutical composition comprising a compound according to claim 1 and

niacin, or a pharmaceutically acceptable salt thereof, or a nicotinic acid receptor agonist.

8. A pharmaceutical composition comprising a compound according to claim 1 and
25 niacin, or a pharmaceutically acceptable salt thereof, or a nicotinic acid receptor agonist, and a

statin.

9. A method of treating atherosclerosis, dyslipidemia, diabetes or a related condition
while reducing substantial flushing in a patient in need thereof, comprising administering to

30  the patient a pharmaceutical composition according to claim 7.



S5allergic rhinitis, allergic dermatitis, macul ar degeneration, wet macul ar
degeneration, dry macul ar degeneration, allergic conjunctivitis, or chronic
obstructiwe 2puliemary, conprising adm nistering theretoraTpaisarimmessati cally
effective anount of the conpound accorg%ng to claim1. 105. A pharnmaceuti cal
conposition conprising a pharmaceuticafly effective anount of a conpound
according to claim1l and a conpound sel ected fromthe group consisting of
an anti histam ne, a | eukotriene antagonist, a beta agonist, a PDE4

i nhi bi t o0, a ARctrdagdrepsng atheroscl @oFibyahpidgori, diapetehomarelastedicandtianh a

phar maceut.i call y accept ahbl arrier. .156. A r eutical conpositiqgn
e D R T R AR T it eet Ty i SR

| or at adith@pat@t h ph&hiAeedical @nfeRitoniagtdi@inglibelalggkot ri ene antagoni st is
nmont el ukast or zafirlukast; the beta agonist is al buterol, sal buterol or
terbutaline; the PDE4 inhibitor is roflumlast or cilomlast; the TP
antagoni st is ramatroban; and the CrTh2 antagonist is ramatroban. 20 7. A
pharmaceutical composition conprising a conpound according to claim1l and
niacin, or a pharmaceutically acceptable salt thereof, or a nicotinic acid
receptor agonist. 8. A pharmaceutical conposition conprising a conpound
according to claim1l and 25niacin, or a pharmaceutically acceptable salt
thereof, or a nicotinic acid receptor agonist, and a statin. 9. A

met hod of treating atherosclerosis, dyslipidema, diabetes or a related
condition while reducing substantial flushing in a patient in need thereof,
conprising adm nistering to 30the patient a pharmaceutical conposition
according to claim7. - 57 - 10. A method of treating atherosclerosis,
dyslipidem a, diabetes or a related condition while reduci ng substanti al
flushing in a patient in need thereof, conprising admnistering to the
patient a pharmaceutical conposition according to claim 8.



