
2,6-SUBSTiTUTEiI-^MONOStJBSTn IJTED AMiNO-PVRJMfDINE
AS PROSTAGLANDIN D2 RECEPTOR ANTAGONISTS FIELD OF THE
INVENTION The p e e t i v tio is directed to 2 6~sub t
u{ d mom s h t ! d mino~[5)tn idine c pr e . their r
para ion h r ac utic compositions containing co p u d
. And i\ k pharmaceutical e in the rea nt of di ea e
stales capable of b i g modulated by {he inhibition of
{he p ag i D recep or BA.CKOROUNI ) OF TUE VE T IO
Local uiierg h ieo in a ems i h allergic rhinitis,
bronchial sthm dlergic c juraivi. atopic tk'rmjHhis s
b en shown so result i rapid elevation of
prostaglandin 0 2 " PGD r v l i sal and bronchia ] lav
ge f uid tears and skin chamber fluids. PGD2 has many
i f a m o y acitons, such s increasing vascular
permeab ity in the conjunctiva and skin, increasing
nasal airway resislxsnct.;, airway arrwmg and
eosinophil infdiratioti info t conjunctiva a trachea.
I5CiDl is ihc m&jov cyciooxygenasc prod of arachidonic
acid pr d c d from n a i c l o m u o ica challenge
Lewis, RA, SoJer NA, Diamond FW Ansisn KR ) te JA,
Rober U IL ro gl d ) 2 generation after activation f
rai and human m ss cells wiih a -f E, ,/. Immunol.
129, .1627-1631. I982j. Activated a ce l major source
of PGO2, are cue f the key players is? driving he
allergic a spops i con'akms such as asthma, allergic
rhtsiitis, allergic corsjiuictividss, dkrglc er t r n
other dise s [Bright] m CE. Branding P. Pavorct ID,
Wardiaw AJ. New L tg into ie ro f - ll i asfhrna. C Ky
Allergy 33, 550-556, 2( b }y o f the C O  o f PGD2 arc
mediated through its action on the D-type ro t g a di
("DP"} receptor. a G protein-coupled receptor
expressed on epithelium and oo h muscle. In asthma the
respiratory epithelium has Song been recognized key
source o f f m atory cytokines d d i ku e h ri v the
progression of the di a e jHo gat S . La i F, Wi on S
Roche W. Diivies D. Bronchial Epithelium a a Key
Regulator of Airway Allergen Sensitzasion a d Re lin i



Asthmu,/*/;? J R y ir Crii Care Meii 162, 113-1 17.
2fKK)j. In a experimental ri e model of asih & the D?
receptor is dramatically up-regulated on airway ith li
on antigen ha e g jMa oka T, 10 Hirata M, Tanaka H ,
Takahashi Y. Mmaia T, Kabashhm K. Sugsrnofo Y,
Kobayashi T. " siiikubi F, Axe Y Esuieh N, Urade Y,
Ynshida N, Kim ura Mizoguehi A, Honda Y. g B. r miy S
- prrtstagiandin D2 a a mediator o f aHergic a th a S
vn 287, 2013-2017. 2.XK)j. \ n kn c ko t k e lacking
the DP jeceptor, there is a iriarked reduction in
airway hyperactivity isxt  chronic fl i r at so
[Matsuoka T , Hirata M, Ta aka !I, Tak.iha.shi Y,
Murata T, Kaba.shima K, Sugimoto Y. Kob^yas.hi T. 15
Ushikubi F : Azc Y, E chi N. lixade Y, Yoshida N,
Kimura K , Mizoguchi A, Homia Y, Nagai . N;..rumiyu S
Prostaglandin 0 2 a a mediator o f allergic asthma,
Sc?t!)ict; 287. 20 13-20 17 2( K ] wo of the cardinal
fe s of h i asthma The DF receptor is abo thought to
be involved in liumai) allergic rhinihs, . fr q t
allergic di e e h is. 20 characferizcd by the s ptom o
f sneezing, itching, rhirsorea nd siasai congestt .
Lvscal adi r k PGD2 o the nose ca e a do dependent
increase in a l congestion [Dfsyk- WJ Boehm S. Skorter
Physiologic r po s irsfranasal dose-respojjse
challenges with hJs m e. t e h oli brttdykiniri, d
prostaglandin in aouli volunteers with a"d without
nasai allergy, J A ti r v CTi h nmnoi 8 (6 !x I).
924-35, S990i. ? DP receptor antagonists have been
shown r k i airway i fla -i a o m a uin a pig
exp^rit-iental astht pa p dei (Ari pmra A, Yasui K
Ktshino J , Asaiuirna F . Hasegawa H, Kakudo S ,
Oht&ai M , Ari (2'XJi ). Pre v i n of allergic
inflammation by a novel p ost l din receptor
antagonist, S-575 I , J Pharmacol Ev/ Thvr, 2 )A ]
3-9. 2 (> j . P0D2. therefore, appears to c o s the DP
receptor plays Q an important role m t-lieifatiorf of
certain key features of allergic s h . DP antagonists
have been shown to be effective at alleviating die sy
pto o f allergic rhinitis h\ multiple 



pecie and o specifically have been shown to inhibit
the a ige p-mduee  a l congestion, the r os manifest
synip ijm of allergic rhinitis jJones, T, R , Siivoie.
C . Rob ehaud, A.. Siurino, C., Sche i /., j..Ld h c .
N., Roy. B., Beyd. M., Abraham, W., d i w-ith a DP
reeepior antago i in sheep d gumea pig models of
aikrgiv rhinitis, Am. J. Rey . Crit Care Me !67, A IS.
2003: and Arisnura A, Ya i K, Kishino .1. Asanunria F,
Huseg&wa Kakudo S, Ohtani M Arita H P ev n io o f
allergic infta pm aU n by i ov :! so g dm rsceptor
antagonist. S-375 1. J Pharmacol Ey Ther. 29H(2 4
11-9. 20(HJ, DP pagonists c also effective i
experimerUal i odel of allergic eonjunc vkis allergic
dep l A m i A, Yssui Kishino J , Ls nun a F. Ha eg wa
I Kakudo S OhUm; M, Arus H, Prevenuo aot allergic i l
na i by novel prostagiandifi receplor umagonist.
S-57SI. J Ph nmuo! K\p Ther. 2 2;, 4 11-9 2001 , d
Torisu K, Kobayasht K wahashi M, N kai Y . Onoda T, ag
e 1\ S r o L Oka Y, M s moio R, Naobit F, Obuchida S
Nakai H, Toda M. Discov r of a class of p . e c v , m
orally c ve prosEagla din D receptor antagonists,
Bioorg. & e Chem. \2. 5361-5378. X4|. SUMMARY OF THE
INVENTION e p es t inveatiors is directed to compound
of formula (I): wherein; R.: i 2,4-dschloro-pheHvi or
4-tri0uoromethoxy-pheny1, and wiien R is 2,4-dich
<3!-o-phe yl then R 3-carboxy-py p'olidinyK 3.5-< -( l
-hydr v -rs hyl- hy| }- phenyl
?-asni-5O-piperidin--]-yL 4-am:no-p!peridiii-I.-yl.
4-acemmide-pipcridi v l--yl : l -rr byl 2-
carbo.'<.y-2-3-dihydro~ 11i-indij! -5-yl . 3 ( \-ten
-bi.UylsuIfanySan~i ipocarbooyl-l sntthvl-ethyi t
phenyl, ?-0-dimathyhjminosu!fb"ylanimocarho pyl- l -?n
ti !yl-e yi -phe y]. 3- 1-thiomo f hoUrj-
4-yicafbony!-!-me hyi-ethyJ}-phc:nyi, 3-{
l-aminocarbonyi-l-methyi-e{hy -phexiyi. 3-{ -
dimethyla  Jrjtxarbonyl~S-methyJ-othyl)-phenyl,
3-carboxymethy]- riperidin-l-yi, 3 - methyJs
aHonylamtnocarixwyl-piperidin-i-yi,
.i-eihylsullbnylamioocarbuiiyi-pipeildin-l-yL $-tertb
tv Iosryia n  ioearbonyl~piperidh>i-yk
3-irifli[oa>fr5.eLhy!suIfq y carbo. yi-p e rki i- I 



vL 3-|{ !H- e;razo]-5-yl)-a tnmocarbonyS|-
ripcridtr!-i-yi, S-aminocarbonyl-pipcridin-l-yi, 3 -
dimethylarrsioc^wbonyKpiperidin-I-yl, -t e hyi n-inos
i yl i ocarbopy -pierklin- 1-yj, or
2-carboxy-2,3-dihydro-K:nzofura"-5-yl. a. d 5 when R!
is 4-trUi oromelhoxy-pberryl, then R" is 3 S-a : yI- l
i;arbo y ' g r} f r f y 3~s:arboxy-- piperidsrsvl, 3-m
th> lfony]a in< arbor"yl-piperi d ir l --y
5<"d>oxy--thiu rhen--2-yi, r pharmaceutically
acceptable s lt hydrate, or solvate thereof,
pharmaceutically acceptable prodrug thereof, or a
pharmaceutically acceptable sail, hydrate or solvate
of the pr r . 0 Another aspect of she present
invention is a pharmaceutical cornposii on cojriprLsi
ig, a pharxiiaceutlcaliy effective o ii o i one or
more comp d accoid ng to she invention, or
pharmaceutically acceptable saiK hydrate, or so va h o
a pharmaceutical iy acceptable prodrug h r of , or a
acceptable sail, hyd e or solvate of the prodrug, in
ad u e with a pharmaceutically c ep d le carrier . 5
Another aspect of the pr se invention is a method f
treating a patient suffering from a FGD2 e<ia;t
disorder includin bu not limited fo, allergic i a e
(such as allergic rhinitis, allergic conjunctivitis,
atopic dermatitis, bronchial asfh.ma and food a le
rgy) systemic mastocytosis, disorders accompanied by
systemic cell activation, anaphylaxis Sshoek.
bronchocortstriciion, bronchitis, urticaria, es.?.i;i.
diseases, accompanied by itch s ch as atopic
dermatitis and urticaria), diseases ch s e iaract
seimai 0 detachment, inflanimation, infection and
sleeping disorders) which are generated secondarily as
restsh of behavior accompanied by itch (such
scratching and beating), i fla m ti on chrome
obstructive u o ary diseases, ischemic reperfusion
injury, cerebrovascular acddem, chronic rhtnurmioid r
h it i pleurisy, ulcerative colitis and the like by
administering to said patient a pharmaceutically
effective amount of co o nd according to the
invention, or a pharmaceutically c ep ble sal hydrate,
r solvu e thereof a pharmaceutically acceptable
prodrug thereof, or a pharmaceutically acceptable sah,
hydrate or solvate of the prodrug. 



DETAILED DESCRIPTION OF TMK INVENTION U Definition of
the Tonus As used above, and throughout the
description of the invention, the following terms, e
otherwise indicated, shall b understood to have the
following e i s :"Conipotmds o f she present invention
" ,  equivalent xpr si s, are me.;uit to embrace co p
n of formula (Ij as de l d erei which p ion includes
the pharmaceutically ac ep ble .salts, the solvates,
e.g., hydrai.es, the prodrugs, and the
pharmaceutically acceptable s l solvates and hydrates
f he prodrugs where the co so permits. Similarly
reference to intermediates, whether or not they 5
themselves are daimed, is meant to embrace their
sails, and solv t s where the contest so permits, ti t
includes b m s and other apupuis. Phar c u ica ly
acceptable salts" refers c the oou4oxie, inorganic d
organic c d addition s t n IO base addition salts, of
compounds, of the present invention. These salts can
he prepared n t during the final isolation assd
purification of e compounds. harrt ic Uy e fective
urnoum" ea s n amount of compound o compounds
according to h present invention effective h;u
produces the desired therapeutic effect described
herein such as alleigy 15 relieving, or inflammatory
relieving effect. " Pharmaceutically acceptable prod "
as used herein refers to those prodrugs of the p un of
the present invention h c are. within the scope o f
sound me icai j d e t, suitahie for s in contact wi h
tissues of patients with nd toxicity, irritation,
ailerg;e response commensurate h a aso ab e 2
rse:ie.fit''risk rat >, effective for ihcir intended
use of the compounds of the n v itkxi. The t "prodrug"
refers to compounds that are transformed in v \o yield
parent compound f the prcsem invention, example by
hydro lysis m blood. Functional groups that y !
rapidly nsf r ed by metabolic cleavage, in vivo form c
s of groups reactive with the earboxyl group of th
compounds f this invention. They i cl de but arc not
limited o such groups as al&anoyi (such as acetyl,
propanoyL 



2 . butanyl, and the like), unsitbsutoted and
substituted aroyl (such as be y and substituted
berixoyl ), alkoxycarhosiy! (such &% etiioxycarbonyl).
iriaikylaiiy! (such as Sri methyl and tri thysifyj),
and nio.nossers fofrned with dicarboxy c acids {such
as succinyi). Because of the e e with which the
metaboJieaUy cleavafele groups of the compounds of
this invention are cleaved i viv corsipounds be r such
group;; as pro-drugs. The compounds bearing the
rnctaholicaily leavabie gro ps v the advantage 3 fit
they ay exhibit improved bioavailability s a result of
enhanced solubility and/or rate of b orptio conferred
upon die parent compound by virtue of the presence of
the membolically deavable group. A thorough discussion
is provided m Design of Prodrugs. Bu dgaard, ed.,
Eisevier ( 1985!; Methods Erayrnoiogy: K, Widder t i
Ed., Academic Press, 42. 309-3% 11985); A Textbook of
D g Design d DeveJopmsnt, Krogsgaaid-Larscn OH
Bandaged, e<f . Chapter 5; " Design and Applications
ofProdrugs" ! B 9 < ; Advanced Dr g Delivery Reviews.
H. updgard, 1 38, ( 1 . ; J . Ph r Sei.. 77 \ l 88.};
Chem. Pharra. Bull., N. N y ai. 32, 6 (1984);
Pro-drugs as Novel jve Systems, T, Higucbi and V,
Stella, j_4 L.C.S. Sy po iu S t , and Bior v r ib
Carriers in D Design, E.S. Kocshs. ed., American
Phomiaceuticai A oc t o d Pcs-gamop Press. iy8? : h ch
are iiicoipociUed herein by reference. " prodrug" r
compound ihal is convertible in vi o by metaboHc r ea
s (e.g., by hydrolysis} so : eop ound of nv io For
example an ester Oi a compound of the invention o aJ g
hydroxy g p n y be convertible by hydruiyisis vivo o
the & n molecule. AUep$adveiy ester of a compound of
ths invention containing a carboxy gjxmp may b
convertible by hydrolysis, ic- to th p e t molecule.
Exemplary t prodrugs are: s i i 6 2-{ ,44>ich
]oro-phenyl )-etbytamino.i-2-methoxy-pyrln-udin-4-y
}-pir din-3--yi kiCieac acid eibyl esk'r; and 5
f>-{2^2.4-D5chloro-pheoyl)-e {hyla{n"tno i-2 fnet
oxy-pyri mtdir -4-y }- I -mcthyi-2,3-dihydm- IH-in
ole- 2-carboxvik acid ethyl ester.Suitable e r of
compo ds of the invention containing s hydroxy group,
are for example c t t , 



crfra-es, lactates, tartrates, rrsulor aies, oxalat s
salicylates, propionates, succinates, fur isra es, l
te . methylene- his-b-hydr pxynaphthoates. gemisates,
tscihionates. cii-para-toiiioyltartrales,
nseihanesuUbna&s, ethanesulfonates, benzenesulfonates,
para-tokienesuifonates, cyc ohexylsiilf im&tes id
quinutes. Suitable esters of co ounds of the invention
containing u carboxy group, axe for pl those described
by FJ.Leinweber. Drug Metab. Res,. 1987. 18 . page
379. Ar: especially useful class of esters of
compounds, of the irivep k containing a hyd o y group,
rnuy he 10 formed from acid moieties selected from ho
described hy Sundgaaid et. a!., i , Med, Chern.. . 3
pages 2503-2507, and include substituted (arpinomerhy
)-l>enzoaies, for example
diaikylamino-methylbt-inzoates m which the two aikyl
groups ay be joined together and/or interrupted by oxy
atom or by an optionally substituted nilrogejs a om
e.g., an alkylated itr n a , snore especially
niu-phoimo-rnethyl/benzoates, e.g.. 3- or and 5
W-aikySpipcrnxin-i-yDbenxoates, e.g., 3 ~ or
4-(/+-alky!piperazin- i "Solvate" ea n a physical s
ocia io of a compound of this i v ion with e or e s l
e piolecutes. This physical association iide hydrogen
onding n certain isisfartces the olv e will b p b e of
isolation, for example he one or more solvent
molecules are incorporated the crysud JA ) hi c f the
cry i ine ,so!id. Solv nco both solution-phase and
isuhbie solvates. Representative solvates include
hydrates, ethaooiai.es and methatiolates, Sotne of the
compounds of the present jovcntion are basic, and such
compounds arc u efu in ihe for;n of she free base, or
sn the o of a pharmaceutically acceptable scid
addition salt thereof 5 Acid ddi i n salts are more
convenient form for se ; and in practice, e o the s t
to n inherently otui ts to use o the free base form.
'The acids which can he used to prepare the acid
audition salts include preferably those which produce,
when combined with the e base, pharmaceusie-idly
acceptablel 



that is, suits whose anions are non-toxic to the
patient in pharmaceutical doses o t the salts, so h h
0 beneficial inhibitory effects inherent in the free
base are not vit  ed by side eC& as^ribabie to the
anions. A ho g pharmaceutically acceptable salts of
said basic compounds are pr fe rred all acid addition
sails, are useful as sources of the free bu.se form
even if the particular salt, p r , s desired nh as an
intermediate product as. for example, when the salt is
for e only Cor purposes of p r f c io , nd
identification, or when it is used as intermediate in
preparing a pharmaceutically acceptable sal? by
ioexchange procedures. In particular, acid addition
salts can prepared by separately r ac i the p r 'ied
compound in i e base form with suitable organic or
inorganic acid and isolating t e suit h s o d .
Pharmaceutically acceptable salts svkbi die scope of
th invention include t o r ved from mineral cid and
organic acids. Exemplary acid addition salts include
the hydrohroniide, hydrochloride, sulfate, 5
bisulfate, phosphate, nitrate, c e , oxalate,
valerate, oleaie, palmit&Se, q"h*ates, stearats, laura
e, borate, benzoate, lactate, phosphate, losylate.
citrate, rnaleafe, fmarate, c e, tartrate,
naphthyiate, mesylate, glucoheptonate, iactiobionate,
sulfamsles, raaionafes. salicylates, propionates, me;
hylese-his- b- hvdroxys aphthoatss, geotisates,
isethionates, di-/w"-tohfoyha.nrates, ethanesuUbnate .
bsnzenesiiitbiia&s. cyck>hexyIsuHan;ate and
htutylsujfonaie salts. See, for mp S.M. Berge, / . 1U
" h rmceiuicat Salts," J. Pharni. ScL . 66, i -1 (
1977), that is incorporated herein hy reicrericc.
Where rhe compound of he invention is subsJitutcd with
n acidic moiety, h ss addition salts may l>e ton- s d
arc siniply more convenient form for u and in
practice, use of the salt fours mlsereriiiv a o nt ro
oflhe free acid form. The bases which can be used to
prepare the base addition salts 1 include preferably
those which produce, when combined with the free acid,
arm e jii Hy acceptable a lts that is, salts whose
catioas e non-toxic to the patient in pharm e ica
doses of salts, so th the beneficial inhibitory
effects inherent in the free b se are not vitiated by
d effects ascribable the tio s . Base addition salts
can also be prepared by separately reacting the
purified compound in i acid form with &suitable
organic or inorganic base derived from alkali d
alkaline earth metal salts d 



20 is atin the salt t s formed. Base addition salts
include pharmaceutically acceptable metal d aniisse .
l . Suitable metal salts include i he sodium, pota s
iu calcium, barium, ; c, rnugoesiuiru and alumimim
salts. Particular salts are the sodium and potassium
salts. Suitable or n c base addition suits are
prepared from r t bases which include sodium hydride,
sodium bydroxscie, po a&siurn hydroxide, calcium
hydroxide, a lu in hydroxide, lithium hydroxide,
magnesium hydroxide, i c hydroxide nd 2."; the like.
Suitable amine base addition sails are prepared fro
amines which have sufficient basicity ;o form ix t bl
salt and preferably include those amisjes which are
trequesiUy u in rrsxiicinaj chemistry because of their
o toxicity and acceptability for medical use. Ammonia,
eihylenediamine, N-methylglucaroine, lysine, arginine,
ornithine, choline. I .N' dibenzylethylcnediarai p ,
chioroprocaine, diethanotamine, pmeai ,
N-bei"ylphenethyiatnine. tHethySaiTsine. piperazi e
tris{hydroxvniethvl 30 i iinor th n ,
tetnimclhylammonium hydroxide trietljylamine. d ibe y
i fe , cphenainine, dehydroabiefylaml p ,
N-eihylpiperidi ie, be pzylami pe , t tr p 'thy!a
tairs.0 iust tetra 'thylammoniu , meihylami .
dirftethykimine, rimcthyiaraine, ethylamine, basic
amino acids, e.g., lysine and gi i , d die gdohe y;
amirs.A we s bcisig s n themselves s active compounds,
sa t of compounds of the i ve io are useful Cor h
purposes  purifieaiksn of the compounds, r example by
exploitation of the solubility differences b tw e she
sates n the parent compounds, side products and/or
starting materia s by techniques kno -o ihose. skilled
i the art, It wili be appreciated that compounds of
the present invenison y contain ,y p3iiiri<; censers.
These asymmetric centers y independently be in either
h R or S configuration. Uw he app r th e k k i ie art
that certain compounds o f ih& invention may also
exhibit geometrical i om r . It is to understood thst
the present invention includes individual geoniefrlcal
isonters an stereoisomers d n i res thereof, including
racemic mixtures, o f compounds of the invention
herehtabove. Such iso p r can be separated from their
piixuires, by ihe application or adaptation of ki ow
methods, for ex;ur i 



chromatographic k-ebniqoes and recrysialiization
techniques., or they r a t y prepared 1to -i m >
appropriate isorr<sr;> f their inte p ediates. Addi
onal y in si atio where taiito;r:efs of the co d o f h
inveotior- are possible, the present invention is
intended to include ali tautomeric forms o f the
compounds. Particular Embodiments of Invention One
particular embodiment o f the invention is a compound
of formula {]}, which i : l - | 12 f2,4 ) ichioro
henyiVe ihyiaminoj-2-methyi-pyfimidin-4-yl
i-py3tolidine-3--carbox g acid. 2-{
l-(2-Methoxy-6-(2-(4-triflii !Omethoxy-phenyi^e hy !n
ii o ] pyrimi<li -4 --yi | -y.n id Jn-3 > I>~2-
rnethyi-propiorsic acid. 2-{3-{ (H2-{2
,4"?>ichk>ro-pheny } -ethylumiH q] phenyl ]-propan-2
-ol, {3-Arnh- o-p!peridb-i-yl
)-2-methoxy-pyriruidin-4--y ]-- 2 (2,4 - ic hloro
hepyf}-i.'thyI|-it piine, |6-(4-A3 io-piperidirs-l-yi
) -2-methoxy-pyrimiditv4-ylj-j2H2,4^ieh!oro-phen g
i)-dhyi]--imJije, N- - Dichlo ro benyO-e hy mino -pi
joxy yri d in yS p ri din -y - e mid , 5 {6 [2 (2
4--DichbiX he yi}-ediy3amino]-2--mcthoxy-pyr idir yi ]
- l. m hy i 2 --d fhyd o - IH--i do le 2-carboxylic
acid, 2~Methyl-pmpans-2-su!fonic acid 2 {3- { i2-(2,4
-diehior - henyi} hy]a hio] -2- eihoxy--pyri rf id
if-4-- yl J-phenyl }-2-!rsc!hyl-prop!onyl {-nmide,
N.N-dinx thylamide-2-s ifonk acid f2-(3-;
6-i2-(2,4--dichioro-pS enyi?-e5:hy amino]-2- p;
etS-iosy-pgri:riidin- 4-yl } phepylh2-i j
thyI-propkmyij-ai"ide,H) 2-(3- 6 2 2.4-Dsd oro-plieny
] }-ethylamiru y j-2--niethoxy-pyrimidia-4-yt -phenyl
}-2-rHthyi 1 iSjioniorpholin- yi-propan-l-one. - of
pbenyl thy amino - lho y-pyri p dm -y j-phe
pyU-isobutyrasuide. 



2 (3 H 2 {2.4 y k >r -rh yl ) thylaH o sob lyfamidc,
-{6-i2~v2 -Dichioro-phenyiVe ihyi mino]~2-mdhoxy-p> r
! idin-4 -y }-pip ri di -3 yl ) ac c acid, i - tlx
y-6-f2 4 tr spu<)r(;Ht ethoxy~pheny^ acid, N f l -
2-Melhoxy-6-|2-<4-tnf1uoro jT ha xy-pherry
methanesulfonaraide. N-f I-{6-[2-(2,4-D!chk>ro-phe py]
} ethylamino j 2-ni ik>xy-p>tJ iJdin yi riperidi
ne3-csrh pr y } niefcnesuSforiamide, liShctnesoIfonic
acid p -{6-j 2<2,4-dichioro-phe"ylH
thyiaminoj-2-methijsy- ryrii  !idin-4-y|]
-piperidirie-3- carbonyl}-amide. 2~Methyl-propa
pe-2-suifomc acid fl-{6-f2-(2,4-dichioro phenyl)-e
ihyl-ii>ino|-2~methoxy-pyrimid p-4- yi
'pipcridine-3-cadx) iyl)-amide, N --!6 2- 24-Dicblor
-pheRyI)-ethyiami oj--2-oiethoxy-pyrJTOJd; yU er i -3
rbo yp \ <\Ctrinuoru- sTsethasicsidfotiamide, j K -(2
. id !or -j>l3"nylhethylamino]-2-methoxy-
ry!imidts)-4-y {}-piperidme-3-carboxyliv; acsd (IH--
tctra;<ol-5-yl)-amide, l-{6-|2-{244>ichk
ro-phenyl>-ethylaminol-2-meUioxy yrinV!di -4~yi}
iperidaie<>-carbox>iic acid amide, ! -{2,4-Dich5 Qro h
y!} l o]-2-methoxy- yp id5 -y pf end e- -C r q yH 8C5d
disrseihykimsde, N N-Dimofhyi<sr ) idc-2-s\i ] fonic
acid i - { > | 2--{2 4-dichk -o -phe nvn -ethvia ir
"l-2-mstho>!v-r.vri:5iidi;i-4- vi -pip ri d - b mi d ,



5 {2-M t xy- -| 2- 4-trii ] i]<>k!n elhoxy-phenyJ )
^t.hylamiitoj-pyriHiidin-4-yli-ihioph"ne-2<arboxy]ic
acid, or 5--K>- 2- 2.4-Dich ]oro-pheny
])-^hyiaminoj-2-methoxy-pyrimidin-4-yl } 3 ihyd ro bc
i ot i i--i -2 carboxyiic acid, or a pharmaceutically
acceptable salt, hydrate, or o v e thereof, a
pharmaceutically acceptable prtxfrug th re , or a
pharmaceaticaiiy acc p bl salt, hydrate or solvate of
the prodrug.i  Another particular embod i of the
invention is the compound o f fonmda ( I ) or &n c r p
d , h i . which h i-i6--12-(2,443ich]DSO-pheny]}-t;
shylaniinoS-2-njethyi-pyrb id if 4 yS --p r I e -
-carboxyllc acid. 2 - { -Me kxy-6 2-( ri fl oromeihoxy
henyl}^ihy!amino]-pyrimkitn^-yif - q rldp- -y ) 2 ethy
-prop ionk ac d 2 - 3-{6 i2- 2 4 i [orq p enyi e y!
ino] - -  hu);y-j3yrii" dir!-4 y] -5 - y y - i
-Tnethyi-ethy rhei>y!j--prop;i -2--oL } 3 A i
o-piper5dio-! -yl}--2- nefhoxy- yrimidin-4-y!
-42-{2,4-diGhi qSO-phe y - hyl|--arnsne. - 4 A ! o i;
!p id! y l) 2 cfhoxy- yris
!dip-4-yiJ-[2-(2,4-Jichk>roi?hefiy N-(M 6 - -Oichi
ur-ph y  q 6 -| (2 4--I>ichk>ro-pi
>riyl.Huhyiamisio]-2--]i&nhoxy-pyrimidi p-4-yl}-l ~t t
hyi--2,3-<tUyc 2-carhoxylic acid. 2~lviethy ] -prnpa
i -2-siill :qH!C acid i2-{3H 6-[ 2-{2,4-dichlo
k>-phepyl}-eihyla p o 2 c hucg -pyr ps dhs-4- yl}
-phenyl }-2-nx:!hy l-prypjonylj-arai.de,
N,N-dimethylamidi -2-snlfo"k acid
[2-0--5&-[2-i2.4--dichloro--pht;nyi5-'ethyh!n"no]
-2-methoxy-pyr5n i i v 4-yi hpheny1)-2-;
;m;ihy1-propk>riy{]-amide, 2-{ - [ 6 [2-(2 4 -Dichlo
ro -phepyi}~ethy!aminoS-2-!-oerhoxy-py thnidin-4-yl}
-ph ylj-2-methyI-if. 



bkmksrpholi n-4-yl-propan-l -one. r -i 6 -C2 4-Dichk
ro ph nyl ) e
thy]amino]-2-melhoxy-pyrimidsn-4-yi}-ph^ny^-isobu{yfan
\kU?. -{ -{6-j2<2 4-i>ichloft>-phe pyi e ihyl in() |
2-meihoxy yr3 ki ir -4 -yJ}-pht y N N d im hyl obi yr
mide , (1-{
d-f2-f2,4-Dichioro-phenyi)-"riiy)aminoi--2-me
oxy-pyrim5din-4-yl}-ptperidin-3-y?>-acetic ac d l 12
-M h cy 6 [ 4 pOuofomethc3xy- rheoyl}--ethyhimi aoi-
ryri p]idin4-yi}-p f pdin acid, N { ^i2-Meihoxy
-6-42-(4-trii]uor p e hoxy-phe pyi - {hyiarRi o j
pytimidin-4- yl)- rf endine- ^ r y piedianesuSfon mi ,
5- t 6 2 -{2,4--dkhi
Gro--pbepyli-eUiylamioo]-2-iiiethoxy-pyri"iidin-4-yI}-
] - e hyr23-<Hhyd to-iH-indo! 2-carboxy!ic acid hy!
ester, ( i - (6 2 2 4 d i bk a--phcnyI)-etbyiami
tioj-2-oietl >xy-pydniid!fi-4-yl|--pi r
pdii!-3--yi)--;scedc c hy ! s er, N-
i-{6-i2~{244>ichlor ph ny )-ethylamii3 q)-2--me
hoxy-pyrimWin~i->i }~piperidiRe-3-carlx>r:yi)- me hai
su\ k s nikie E es lfo ic ackl
i-{6-l2-(2.4-did^loro-phcn>d)^1i)yiami3ioj-2-methoxy-p
g rimk3!r -4-y! ) -p p .?pdine 3 carbonyi
)-amide.2~Methyl- rrpane--2~suifonic acid ( l { -{2 2
4 i hioro--ph nyn - t y!anii ]--2 m ox pyri k a -4--
y!} pip 5dips -3-cadx yi )-a ide N-(^ K^~!.2-(' 4 .)
U:nlorD-ph"ny!)-<;thyi8  ilfioj-2-me ih y-pyr mldi -4
-gi rpipvndine-3--e&rbo"yi} -C,C,( ' - d il O -n e ha
esiiirbnamide, -16- 2- 4 icl oro-phnylrethyiam o | 2
ni ho y yrin-din-4-yi }-piperidme-3-carboxyHv aesd
(IHs. elrazoI-5 -y i)-asnide. - - yid l o- e nyl i-
thylaminol - e ho y pyri n idin -yi l ip idS
-carboxylis; add 



amide, l { [2- 2,4 ichk ph {j-ethy amino]-2-mcthoxy-py
pmidin-4-yrf- riperid"ic-3--carb 'cyIi<; acid
imeihylamide, N iroeihyiairiide-2-sulfonie acki l ~ {>
i2-(2 -di ; ]oro-phe pyI etbyIa  ii k>i-2-n ethoxy
rstimid5a-4- y!}-piper fd ine-3 -carbaxamide,
5-{2-Meih axy-6H2-(4-4?ifluo p>meihuxy-phe py!) <;C:d,
' MM?-{Z4-DiehJoro-phen}H)H2thyiarm aj-2-n ti carboxy
c acid or a ph r c ic y acceptable %ak, kydrttfe, or
solvate thereof. The compounds of present ioven on n
the nf rm i i s and starting materials used in their
preparation are named i c o nc with RJPAC rules of
nomenclature i which the characteristic up ha cf asi g
prloriiy for citation as fhe principle group follows:
acids, esters, de etc. o e v r i s is understood that,
fur particular compound referred to by both a
structural Formula and a nome c re if he structural
Formula n the nomenclature na are mco s e i h each
other, the ru t r l Formula takes he precedence over
the nomenclature name. The co po nd of m invention
exhibit prostaglandin 0 2 receptor t go isr activity d
r e pharmacological c i agents. Accordingly, they are
incorporated info pharmacsoncai comprisitions d used n
the treatment of t ient suffering from ceslain medical
disorders. Cos pfiu ds w hi the scope of the presesu
invention are antagonists of the pro a l d D2 receptor
according So s described in th iiteraiure and
described in pharmacologics! s iing section
hereinafter, a d i h tests results are believed to
correlate to pharmacological activity in humans ;md
other mammals. Th in a fusilier embodiment, the
present invention provides ca.rsyou.nds of the
invention d 



compositions containing compounds of the invention for
u e in the treaunent of patient suffering from.or
subject to. conditions, which ears be el or e by the
administration o f a FGD2 i go is?. For exa ple co o
nd of h present irsvemisn could r fo r be s l in the t
r e of a variety of GD -mediated disorde including,
but not limited to, allergic disease (such allergic rh
i allergic cuBjimctivius. atopic deraiatitis,
bronchial sth and food allergy), systemic
musfoeytosi.% disorders 5 accompanied by y l ic a t
cell activation, anaphylaxis shock, bronchoco
pstrietion. bronchitis, urticaria, ec , diseases
accompanied by itch (such as atopic dermatitis a d
urticaria), diseases (such as cataract, retinal
detachment. Inflammation, infection d sleeping
disorders) which sire ner d secondarily as a result of
behavior accompanied by itch (such as scratching r d
beating), inflainirustion. chronic obstructive p lmo
ry diseases, ischemic reperfusion i jury ce bro r
accident, chronic H) h u ato id arthritis, pleurisy,
ulcerative eofis and the life. Co p u of e p ent
invention are further useful in r a m nts involving o
: a n iheraoy wilh: (i) aiitihisSaniirses, such as
fexofenadine, l ratadine and citiri ine. for the e a e
of siiiersic rhir tii.;  5 (U; leukolriene n ago i s ,
such as montekifcast and zafuiukast, for the r a n of
allergic rhinitis. ( ) FD allergic deririatHis.
alkrgic conjunc vUis, etc. please sp ci c liy r t r to
e claims in WO 01/7869? A2; (iii) beta agonist such as
albuterol, salbi teri and serhuta ine, for the
rreaffnent of asthma, COFD, alsesgic dep t i ,
allergic eonjuncsivitis, etc; 0 (iv) pi(hi ami s such
as fexofenadine, ioratadi.nc and eithkine, for ihe
rresune p of as h . OPIl allergic depnatitis, allergic
conjunctivitis, etc; (v PDE4 (Phosphodiesterase 4)
inhibitors, sueh a.s roflumilast and c lD i a . for
ihe r fm u of asLhma, ( X)PD, allergic dermatids,
aHcrgic conjunctivitis, etc; or (vi) with TP
(Thromboxane A2 receptor) or CrThZ (chemoatrraciant
receplor-bo p ous niok'cuie 



5 expressed on Th2 cells) antagonists, such as
RaratrobriKi (BAY- i 3 4 {i5 } for Ihe treatment of
COFD, allergic dermatitis, allergic conjunctivitis,
etc. A special ernhodbnem of the therapeutic methods
of the present invention is the r ati of allergic
rhinitis. 0 Another special erahodirnent of the
therapeutic methods of the present invention i the re
ti g of bronchial asthma.According to a fmiher feature
of the invention there is provided a hod for e a m of
a human, or animal patient suffering from, or subject
to, conditions which ears be ameliorated by the
administration of a prostaglandin 1>2 receptor
atuagoimt, for example conditions as hereinbefore
described, which co p e the administration to the
patient of an effective oun o f compound of the
invemion or a composition containing a compound of the
invention, "Effect ve amount" i meant to describe r o
rs o f compound of the present invention effective a
prostaglandin  )2 receptor antagonist d thus producing
the desired therapeutic effect References herein to
treatment should be understood to indnde prophylactic
therapy as well a treatment of established
conditions.. The present invention also includes
wilhin it scope pharmaceutical compositions comprising
at e t one of the compounds of the invention in
admixture with a pharmaceutically c ep bl carrier. h x
practice, the compound of the present invention may he
administered in pharmaceutically acceptable dosage
forra so u s and other innm&is by topical or systemic
administration, m liid oral, inhalarional, rectal,
nasak buccal, sublingual, vaginal, colonic, parenteral
(including subcutaneous, rniramuseuSar, intravenous,
intradermal, intrathecal and epidural}, imracisteraal
and intraperitoneal, ft v jl be appreciated that J.he
preferred route ay vary with for example he condition
of the recipient "Pharmaceutically acceptable dosage
forms" refers to dosage forms of the co po nd of the
invention, arid 



c u s, tor examp e tablets, dragees, powders elixirs,
syrups., liquid preparations, inc din p n i , spra s
inhalasits t blet g emulsions, solutions, granule;?, e
su a d p o i orie as well liquid preparations for
injections, including liposome preparations.
'Techniques and formulations generally may be found in
Remington 's Pharmaceutical Sciences.. Mack Publishing
Co. Baston, PA. lateu edition. A p articular aspect of
\h i v t on provides for a compound according to the
pr e t i ve i to be administered n the form of a
pharmaceutical composition. Pharmaceutical
compositions, according u the present invention, eop e
co pou d of e present invention arid pharmaceutically
acceptable carriers. Pharmaceutical)' acceptable
casriers include at least o e component selected from
the con ris r; pharrnaceutictiliy acceptable carriers,
c luents, coatings, dj vants, excipient^, or vehicles,
such as preserving agents, fillers, disintegrating
agems, wetting agents., emulsifying agents, emulsion
stabilizingagents, s p nd g agents, isotonic ge t , w
e ing agents, flavoring agen s pexf m rsg agents,
coloring agents, antibacterial agents, antifungal
agents, other therapeutic agests. lubricating ag
adsorption delaying or promoting a e and dispensing
agents, depending the al r o f he mode of
administration and dosage forms. Bxernphry s p d n gen
include ethoxyhue.d isosiearyi alcohols,
poiyoxyethviene sorbitol arsd sorbiusii s e , JTiic
xrystailms cellulose, aluminum rnetahydroxide.
herstomtii, agar-agar ,'md t g canrh or mixtures of
these substances. Exem rla anbacierial and n fu ga a e
t for she prevention of she c n of microorganisms ne d
parahe s. chlorobiitanol. pher.oi. sorbic a and the
like. Exemplary isotonic agents include ga , sodium
chloride, and the like Exemplary adsorption delaying
agents to prolong absorption snciude aluminum
monostearate d i ti . E pla y adsorption promoting
agents, o enhance absorption include dimethyl
sulfoxide and rehtod ao-ilogs. 



Exemplar/ diluents, sol vents, vehicles, so bU i g
agents, emui?ifkrs and emulsion stabilizers, include
water, chloroform, sucrose, ethanoi, isop ropy
1alcohol, ethyl carbonate, ethyl c ta , benzyl
alcohol. tetruhydrofuriury! alcohol benzyl benxoaie,
poJyols, propylene glycol, 1.3-butyk'.ne glycol
glycerol polyethylene yc o s dirnethylformamide, T enF
6 Span(r) 60, cetostearyf alc oho l pyristyl alcohol
glyceryl mo o - t rate and sodium lauryl sulfate, faUy
acid esters of sorbiian, vegetable oils such
cottonseed oil. groundnut oil com germ oil. olive oil,
castor oil and e a e oil .) d j ect b e organic esters
such as ethyl oieaie, and the like, or suitable
mixtures of these substances. Exemplary exdpie p
include lactose, milk sugar, sodium c it rate calcium
carbonate d dieidcinm phosphate. Exenipiary
dssintegmting agents include starch, alginic acids and
certain co pl i s. Exemplary lubricants include
magnesium sJearate. sodium hairy! S l te talc, w as
high moiscular i ht polyethylene glycols.The hoi e of
pharmaceutical acceptable carrier is ge ra y
determined i accordance th h h i l properties of ihe
active o o d such as solubility, the particular mode
of administration h provisions fo be observed i
pharmaceutical practice. Pharmaceutical compositions
of the present invention suitable Cor oral
adrois-stradon may be presented s d s te u i h as a
solid dosage form. such capsules, c ch t or able s ac
o t i i g predetermined arnoonl the active ingredient,
or as a powder or granules; a a liquid dosage for such
as a solution or a sp ion i a aqueous liquid or
nop-aqueoas liquid, or as an oil-in-water liquid
erouisios or a water -irs-oi! liquid emulsion. The
active ingredient inay also be presented as bolus,
electuary o paste "Solid s g form " me s the dosage
form of the compound off.be invention is solid Con n
for e mp capsules, tablets, pills, powders;, dragees
or granules. In such solid dosage forms, the co p u f
the invention i admixed with at least one inert
customary exeipiem ( carrier} such as o i citrate or 



dkukuum phosphate or (a.) fillers or extenders, as for
exa ple starches, lactose, sucrose, glucose, snan itoi
and silicic acid, <b) binders, for x m le
carboxymetiiylediulose, alginates, gelatin, poly y
mylpyrtoiidom:. sucrose d acacia, (c) h n ct nts, a
for e a ple glycerol (d; dis egr i g e r s , s lor
example, agar-agar, calcium carbon potato or tapioca
starch, iginic iteid. certain c p silicates n  Na CO .
(e) solution reSarders, a forexitmpie paraffin, (f?
absorption accelerators, as for example, quaternary
ammonium compounds, (g) wetting agents, as for
example, cctvi aicobol ;iod glycerol monosie&rate, (h)
adsorbents, a foresampie, kaon and hemo te, (s)
lubricasus, a for e p , talc, calcium s ar e.
magnesium stearate. solid polyethylene glycols, sodium
iauryl sidiaSe, {j.t opacifying ageriis, fk) buffering
gen s nd agents winch release the compo md(s} of the
invention in certain pan. of she intestinal tract i
delayed a e . A tablet ay be made by compression or
molding, optionally i h one or more accessory
ingredients. Compressed tables my be prepared by
compressing a suitable c i e the active ingredient in
a free- Oosving form ssseh powder or granules;,
optionally i ed with a binder, lubricant, inert
diluent, preservative, asee active or dispersing
agent. Excipients soch as lactose, s diu citrate,
calcium carhb rt te, dicakium phosphate and
disintegrating agents such starch, aigmic acids and
certain complex silical.es combined with lubricants
such us magnesium stearate, sodium lauryi sulfate and
talc y be us;ed. A mixture of h powdered compounds
moistened with an inert liquid dikacm may be molded in
uil b muchine to make molded tablets, he tablets may
optionally be coated or scored and rr-ay be ton ul so
as to provide slow r controlled r ea o f the active
ingredient therein.i Ci -Tp io s y l o b employed as
Oilers its soft and hard-filled gdaSi p cap using h
excipients as lac e or milk sugar as well s high
molecular weigh! polyethylene glycols, a d the Hke. i
f desired and for more effective distribution, h
compounds can be microencapsulated hi. or t ch d to, 5
a slow release or targeted delivery systems such as
biocompatible, biodegradable polymer matnces (e.g.,
X>iy(d .! i ctkk- co-glyco den, liposomes, and
microspheres d suhctitaneous y or mtf-iixsuscssl&siy 



injected by ec i ue c l d subcutaneous or
intrsniuseular depot io provide continuous slow r e f
the compousd(S) for a period of 2 weeks or longer. The
compounds ay be sterilked. tor example, by fiitraSion
through a bacteria-retaining filter, or by
incorporating sterilizing a e in the form of s r e O
solid compositions h can be dissolved in sterile
water, or some other sterile inj ectable edi
immediately before use. "Liquid dosage fbpr s the dose
of the active compound to he d i ister d So the
patient is i iq id lorn for, e a p pharmaceutically
acceptable emulsions, solutions, sp n i s, syrups d
eHxirs. In 15 addition to the active compounds, the
liquid dosage forms ay contain inert diluents commonly
s d m the art, such solvents, salubilizi g agents and
emulsifiers. When qt i iis pe ns io s are e they c
contain emulsifying e t or agents which facilitate
suspension. 20 Pharmaceutical compositions suitable
for topical administration me n r tion that are trs a
or suit-ibie to be administered topically to a
patient. The formulation may be presented as a topical
ointment, salves, powders, sprays and inhalants, eels
{waser or alcohol based), creams, L is generally known
i the art. or incorporated i a a rix base for
application in a patch, which would i a controlled
lease o compound through the transdermal barrier. When
formulated in an ointment, the active ingredients may
be employed with either parafftnic or a svater-misdble
ointment base. Alternatively, the active ingredients
may be formulated in a cream with an oif-m-water cream
base. Formulations suitable Co? topical administration
is the eye include eye drops wherein the active
ingredient is dissolved or suspended in a suitable
carder, especially an aqueous solvent for the active
ingredient. Formulations suitable for O Sopieai
administration in she mouth include eng s comprising
the tiv ingredient i a . flavored basis, usually
sucrose and acacia or tragacanth; pastilles comprising
the active ingredient in an inert b such 



geiatin arid glycerin, or sucrose and acacia; and
mouthwashes comprising the active ingredient iji
suitable liq d c;utkt .The oily h of the emulsion
pharmaceutics* composition may be c n titu d from
known ir ie known m ner. While the phase may comprise
merely n emulsifier (Otherwise known a ernuigent;. l !
desirably co pris inkUsre of at le t one emulsifier i
h a fat oil o with both a fat and n oil. particular
embodiment hydrophilic emulsifier included together h
a lipophilic e fier that ets as a t b r. Together, the
emnisifkrfs) wish or without st i i r; s) ke up the
emulsifying ax and the way together with the oil and
fat ak up the emulsifying ointment base which p s she
oily d persed phase of the cream formulations. If
desired, the a e us phase of she cream b may e e. fur
exa ple a least w/w of polyhvd pc alcohol, i.e. an
akohoi having two or more hydroxy g o p , such a
propylene glycol butane L3-iJiol, smnoitol sorbitol
glycerol and polyethylene glycol (including FHO 400}
and xt r thereof. The opi a formulations may desirably
include a compound ebat enhances absorption or
penetration of the active i r di through the skin or
other affected areas. The choice of suitable oils or f
for a composition is based on achieving th des d
properties. Thus .i cream should preferably he
non-greasy, nu -staif ig a d washable product with
suitable eortsistency to avoid leakage from Lubes or
other containers. Straight r branched chain, mono- o
dibasic alkvl e t such as di-fsopropyi m state, deeyl
oleate, isopropyl ptihnitate, butyl stsar;u&.
2-ethylhexyf palmitate or a hief d of branched chain
esters known as Crockmoi CAP ay s d. These y be ed \
&r>\- m c i t iop depending un h properties re^uii~ed.
Alternatively, high me. ki poisir lipids s-uch a white
sof p ffi and/or liquid paraffin or other i er oils
cast be used. Pharmaceutical compositions suitable for
rectal or vaginal a pisoistratioris ans formulations
that are in a form suitable be administered rsctaUy or
vaginally to a patient arid containing at kmt one
compound of the invention. Suppositories are
particular form for such formulations that a be
prepared by ixi g 



he mpou d of Shis hivemin with suifabie non-trritaiing
excipieats or carrsers ch as eocos butter. p y th e
giyecl r s. suppository wax, which are solid at
ordinary emperau hui liquid i body temperature rid
therefore, n c tn the rectum or vagina! cavity arid
release the active component. Pharmaceutical
composition administered by injection m y by
transmuscukr, intravenous, intraperitoneal aiid/or
subcutaneous injection. The compositions of the
present in e io are fcrmuias&d in isquid solutions, in
particular in physiologically compatible buffos such
as Hank's sohiiku] or Ringe/s solution. n addition,
the compositions m y be formulated in solid form usid
iss lve or susjx-nde immediately prior to use. Lyophi
U d forms are o included. The formulations are sterile
d i cksdeereufsjons, suspensions, aqueous and
non-aqueous injection solutions, which may c nt
suspending gent ci th ck ing agenis. and
anii-oxldants, buffers, b cteriostats d sohnss hich
render the formulation isotonic, d h a suitably
adjusted pH. h the blood of the intended recipient,
Pharmaceutical mp sit io of h present invemtrm
suitable for nasal or jnh iatk i administration s e n
compositions thai are in a form suitable to be
administered nasally or by in iti to a patiem. The
composition may contain a c r ie in. powder form,
having particle s e for example in the r ] o 500
microns ;. including particle i e in a r ge between 2
) and 500 microns in mcrernents of 5 microns such 30
microns, 35 microns, etc. . Suitable compositions
wherein e carrier i a itf fid, for administration s
for ampl a n l spray or as nasal drops, include aq o
or oily solutions of e active ingredient. C po itio
suitable for aerosol administration y be p e p r d
according to conventio p.il] methods d may be
delivered i other therapeutic agents.. M tes  dnse
inhalers are ef for administering compositions
according to She invention for an inhalation!
thes-apy. Actual dosage v s of active ingtedient(s) in
the compositions af the invention m y be varied o as
to obtain an ra u of acve kgredie pt(s) that is fare)
eff c iv o ob ai a desired therapetuie r p e tor
particular composition and piethod of
admi.niafraf.ioii h v a palienS. A selectee! do a e
level for ;in.y particular pauem therefore depends n a
variety of factors i l di the desired therapeutic
effect, o 



the route of administration, on the desired duration
of e me , the etiology and severity of the disease,
the patient's condition, e ight sex, d t and age, the
type and potency of each active redien rates of
absorption, metabolism and/or excretion and other
factors. Total d i do e o f the compounds of this
invention administered to patient in single or divided
d e may e in amounts, .for example, of from about
UXKIl to about 100 mg/kg body w i h daily id
preferably 0 1 to I mg/kg/oay. For example, in a
adult, the doses are generally from about 0.0 { to
about 100, preferably about 0.01 to about Kl mg/kg
body weight per day by inhalation, from about 0.0 s
about 1(K), preferably 0.1 io 70, more especially 0.5
to 10. mg/kg body i h per day by oral administration,
and from about D. i to about 50, preferably 0.01 to
10, n /kg body weight per day by intravenous
administration. The percentage of active ingredient in
a composition snay varied, t o h it o ld on it a
proportion such that suitable do age shall be
obtained. Dosage uaiv compositions may cont in such
amounts of such subr puitiples thereof may be used so
uk up the daily dose. Obviously, several unit dosage
forms rnay be administered at about the saroe dme. A
dosage y be administered as frequently a necessary in
order to obUiin the desired therapeutic effect. Some p
e may respond rapidly to a higher or lower dose and
may find much weaker maintenance- doses adequate.For o
h r patients, it ay b necessas y to have long-temi
treatments the. rate of ! to doses per day, in c rda
ce with the physiological requirements of each
particular patient Ii goes without yin that, tor iher
t n . it will be necessary to prescribe not more h one
or iwo doses per day. 5 The formulations can be
prepared unit dosage form by any of the e hod well k o
i she art of pharmacy. Such methods include the step
of bringing into association fhe c iv ingredient with
n ca se? rt constitutes one or o accessory
ingredients. In general the forrtuslatsons are
prepared by uniformly d intimately r ngi into
association the active ingredient with li d carriers
or finely divided olid carriers or boil }, d th if
necessary, shaping the product. iO 



T e formulations . y be presented in unit-dose or
multi-dose containers, for e p e led n aules and vials
with eusstomeric stoppers, d may be stored in
free?.e-drie.(j Uyophiii ed) condition requiring only
he addition o f the sterile liquid carrier, for
example water for Injections, immediately prior to
use. Extemporaneous , injection solutions a d
suspensions may be prepared from sterile powders, g le
and I_> tablets of the k previously described.
Compounds of the invention may be prepared by the
application or adaptation of known methods, by which i
ineaiu methods used heretofore or described in the
iteruUsrc. for example those described by R.C Ls roc
in Comprehensive Organic Transformations, VCH
publishers, 1989. ''O According A further feature of
the sjivention, acid addition salts of t o p nds of
this i w ti r v be prepared by ion -si the free base
with the appropriate acid, by the pl cat o or
adaptation o f known methods. For e ple, the acid
addition salts of the compounds of this invention y be
prepared either y dissolving the free base in water or
aqueous alcohol s on or omer ui e solvents containing
the appropriate acid and isolating the salt by
evaporati.Bg the solution, r by reacting the free base
and acid in organic solvent, i which case the salt
separates directly or c be obtained by concentration
of Sh solution. The acid addition salts of the
compounds o f this invention ca be regenerated frorrs
the salts bv the M) apphcation or adaptation o f known
methods. For example, parent compounds of the
invention can be reat'iierated trom their ae;d
addition salts by r a ent with ;in alkali, e.g.
aqueous sodiu - hiearbonaic solution oraqi o is
arnsnonta solution.Compounds o f d i ve io can be
regenerated from their base addition salts by
application or adapta io of k methods. For exarnpie.
parent c omp u ds of h invent ion cars be regenerated
from ir base addition al by a t with acid, e.g.
hydrochloric acid. 5 Compounds of the- p s t i v io
may be cq3iveniently prepared or formed during she pr
x s o - the 



invention, a o va e (e.g. hydrates). Hydrates of
compounds of the present i ve r ; y be conveniently
prepared by recrysraHixation from an aqueous/organic
solvent i t r , using organic solvents such as
dioxane, TMF or MeOFi, 10 According to a fu h r
feature of the invention, b ition salts of the co po
ds of this invention may prepared by r a ti n f the
free acid with the appropriate base, by the
application or adaptation of ovvrj methods. For
example, the ba.se addition ts of the com ou ds of
this invention may He prepared either by dissolving
the free acid i water or aq o alcohol solution or
other suitable solvents containing She appropriate b e
and isolating the s.aJt by evaporating the solution,
or by r c i g ihe free acid a d b s L*> in an organic
solvent, in which case the salt separates directly or
can be obtained by concentration of solution. The
starting mate is and intermediates may be prepared by
the hods described the present application or d p io
of known nsethods, 0 The compounds of the invention,
their methods or preparation a their biological
activity i appear more clearly from the examination of
the following examples that are presented an
illustration only r are not to be considered limiting
the invention i its scope. Compounds o i' the
invention are identified, for example, by the
following analytical methods, 5 H\f Pressure Liquid
Chromatography Mass Spectrometry (LCMS; experiments to
t in ret io times (R ) and a ia ed as s ions are
performeti using one of the following rnediuds. Mass
Spectra ( r recorded using a Micromnss LCT ma&s
spectrometer. The i ihcid i positive 0 eie ruspray
ionization, scanning mass p/ from KK) So iOOO. Liquid
chromatography i performed t; a Hewlett P ck xl 1\00
Series Binary Pump & Degasser: stationary phase: Pbe o
e n Synergi 2 m liydro- 



RF 20 X 4.0 $ column, mobile phase: A -0. i formic
acid (FA) in water, 8 . 1 FA i MeCN. Injection volume
i mL by CTC Axiaiytical PAL System. Flow is 1
rnt/misiuSe. Gradient is IO1 A- B toJO 90% B m 3
rairmtes d 90% B to 100% B n 2 minutes. Auxiliary
detectors are: Hewlett P c k rd 1 00 Series UV
detector, wavelength - 220 n d Sedere SBDEX 75
Evaporative L i Scattering (ELS) d t c t r t p a r 46
C N pressure A bar, 3(X)MHz 1H raiclear magnetic
resonance p c a (NMRj ste recorded ambient temperature
t strtg Yarian Mercury (X MHz} spectrometer with a
ASVV 5 ipi pro be the NMR chemical shifts i'd r ind ic
d p er million fppm) t h reference to
tetramethylsJlane (TMS; a s ths internal s d rd . A se
in the ex l and preparations ihi follow, us well a s
the re o f h application. h rim d theism al have the
an ings indicated: "kg refers to kilograms, "g" refers
to ga ns, refers o mil igr ams " g refers to
micrograms. r o i" refers to moles, 'n mo l" refers to
piiliimoles- "M f r > molar. "mM" refers to
miilimujar, mM refers to microroolar, pM refers tjanot
polar. L" refers to i p , "iril" o r "ml" refers to
milliliters. "uL" refers So i ro i r , ( " refers o
degrees C'elsius, " o r " m.p." refers to sneking
potn;, "bp" or "b.p." refers to boiling point, "mm o f
Bg" refers to pres r i millimeters a p>:;rcury. c
refers to centimeters, " T T refers to nanometers,
"abs." refers So absolute. "cone." refers to eor-eeriS
rased, c refers to concentration in g/mL. " refers So
room Sernperature. "TLC ' ' refers So thin iay
chromatography- HPTX refers to high performance liquid
chromatography, "Lp." refers to irsiruperkorse&Hy,
"i.v." refers to intra venonsiy * singjel, d doublet;
"t" ~ triples: "q" quartet; " n ~ mnkipiet, ""
doiibiet o f doublets; r ~ broad. "LC" liquid
cbromatosraph, MS - i iass spectrograph, "ESi/MS" -
dectrospray ionization/mass spectrograph, s- 1
retention drne, v - tru tecuiar ion. "PSl " - po d s
per square inch, "DMSO" ~ dimethyl suUbjc ide, "DMF'
---- N.N - dimethylfo pn p ide, "CDI" ~ U'-carb
aEiyidiimidazoie, "DCM" o r "CH C I/ dichi aromeihane,
"HCl" 



- hydrochloric acid, SP A ~ Scintillation Proximity
Assay, "ATTC" ~ American Type C'ulture Coilection,
"FBS" - Foeiu.1 Bovine Scrum . M EM in in l Essential
M Su . "CPM" C'o t Per Minu , EtOAc = ethyl acetate. P
BS Phosphate Buffered Saline, "TMD" tratismernbrane om
n . IBMX" =-- 3-isQbuty!- -melhyixa"{hine, A F "
eyclic adenosine irianopKiJsphate, "H.'R LC
fiUernational Union o f Pure a k Applied Chemistry, MH
e ahe rt z "PEG" polyethyiene glycol, "MeOH " - th o
l. "N" ~ normality, "THF' - tetraliydrofuran. "If -
hours, "mm"' minute! s;, "MeNH," jethyl amine, -
nitrogen gas, 'OJ)." outer diameter, "MeCN ' ' o r
"CIf CN" -. . iiceto p nle. "Et :;0 " - eihyl etlier,
"Ps-ep LC" prepa piiory "flash" liquid chromatography,
"SPE" soHd phase extniCtiors, "K;CO. ;" : potassium
carbonate. "Nii<O : r sodium carbonate, pm l -
"lco!Ttolar t heptane" -hep be , " HMBA-AM" resin
4-hydroxymethylbesuoic acid amino methyl resin.
"PdCUdppfh " ~ l,r-bis{dip!ieriy ]
phnsphmo)femxene-pa!iadi"m {II} dichloridc DCM en
lex,approximately, d IC ~ coneeiuraiion of She co p u
d thai p od ce 50 f inhibisicn .bi the A AMP assay in
LS! 74 T cells, EXAMPLES E ur le I; I -1 - 2-(
2.4-DkhIoiO -rh VJ>-ethvS3iJiino|-2-me.hyi-py midir
-4-y -ryrr ine-3- aifboxyJsc cid c ! : .sohpion of
4,6-dich ]uro-2-rs lhoxypyrirHfdine (0,7 g_J,
2-f2,4-dichloro-phe yi'}-e!hykit i (0 74 g) and Na >CO
0. 8 g EfOH (25 mU is heated 80 C for 3 hours and
poured nio afe (400 . The resulting solid is f t d d
air dried o afford ( Qro-2-0 e h x ggj S r 2 : i t b
oomhmed s6-chIoro-2-fiiethoxy-pyrimidin-4--yl
;--[2-(2.4-<lich[ofo-pheriyi)-e5hyi]-;!m!s < 300 ni )
.^-pyrrolidine carboxyiic acid hydrocliloride (341
nig), K O ;i (3/3 rng  d i-njsthyi-2- pVTToUdiiione (5
L) . The tube i scaled and heated to 14(fC and stirred
for 16 hours. The inixUsre i ed to cool O asnbie:nt
temperature, diltned with water (60 mL} I\O acidified
g ?M HCl, r i ( thrice with ethyl acetaie (60 mi..).
The organic extracts combined unci dried over gnesii
H" e 



conceniraicd. and purified via silica gel
chromatography (40 g) ekmng i h 0 o 20% MeOH dich i. i
i i th so give ! dJ 2 - . M h . rhi s lic acid (190
mg) as a solid, IX MS R - 2.22 minutes, MS: 4 ! I
(IvKH). H NMR (300 MHz. (CDj iSOj: d 7.57 i l  -f, s};
7 (2H, s); 6.77 f IH. s); 5.0! (IH. S): 3.72 (3BL }
3.5 (6H, ra); 3. 12 f iH. in}; 5 2.9 i (2H, ; 2.09
(2H, m C 9 nM. B ; >le 2 : S;S J l!!I ! k.3ddSlop 1; A
i e of pyrid-3-yJaeetic add ethyl exter (12,6 g)
rhodium on aksn n (12.6 } i s th o (200 mL) i-s put on
Parr hak r t OiTC and 60 PSI for 6 hours. The sp n ion
s uttered through 8 Ceiite pad. The p is shed wiih
ethanoi and the filtrate is concentrated a volume of
pro i .:;y 50 mL and water (600 mL) is added. The
solution extracted with EtOAc 3 X 100 ml.,), 'The c b
i d organic layer is w hed i h brine, d ed (Na O
filtered and evaporated c o. The resid e is dissolved
hi JIlP (150 ) and iribthyla piine (10. 7 mL} is
added. The s o is cooled n >VfC m bcnzylcKloroforotste
( 11 piL) de dropwiseiy. The oSutio is stirred a (TC
for o hours. The iop co c ed i volume of approximately
50 mL and water (6(X) mi.,) is added. The i on
extracted with BiOAc 2 X 150 mL). The combined organic
Saver k washed wuii brine, dried N SO filtered
evaporated i acuo to afford 3 > a r nvi i ri di ester
21.5 g). which is used for next step without further
purification. MS: 306 /M-HH); H N (3(X) MHz, DMSO-45
7.3 n 5H); 5.05 . 2H); 3.S-4. 1 ( 4H}; 2.5-2.6 , IH);
L5-L? . 4B); 1-1.4 n 4H). Step 2; To a IM suspension
of potassium /erf-butoxide in THF (200 nit) at ? SnC
is added a so utio of 3 -
sihoxycarbonyl-rneihyUpjperidine-l-carboxylic acid
faenzyi ester (21.5 in Tl F (25 r U dropwi.se over t n
ipu s. Mefhyl iodide (6 85 mL) is added in one
portion. The suspension S stirred at -78"C7 for one.
hour , x -40 ' fnr one hour d allowed to v/apn o room
temperature overnight. T h suspension is 



potswd i o t (H(X.! mL) d extracted sviih EtOAc O s
150 mL). The o bi e or a layer is washed wiih brine,
dried (Na O , flUcred and evaporated vacuo. The
residue i purified by chromatography silica ge! ut
with HX) cpta"e to 30 % EtOAc in heptane to afford
3.:<;j.;; l jd -i B ! :: il ij ; 2ir dj ( 15 1. g}.
MS; 334 (M- -H); i ; NMR (3(XS MH D S a 7 3 (nt, 5H):
5.05 ,s. 2H); 3.8-4.1 Cq 2!:!}; 2.5-2.6 (m. IHs; 1.5-
? . 41L\ L i (H), 4H) I is. 6H).S ep 3: A suspension
of 3--{i-ejhoxycarb qHyl-l-rocthyl-ethyl}-pipe
clU5"--I-carboxys acid ba y esser {3.3 g) nd K)
palladium carbon (5(X) tug) in glacial acetic acid (2
ml.}/ methanol (2(K) mL) is c d on Parr shaker 50 PSi
for 90 mituiies at room temperature. The e io s
tillered through edlte p . The  h washed with methanol
l.h" fikrate is cor ce traSed to a vaksine of pp oxi a
ely 50 G L . The hanol solution is diluted with THF
(5( ml..} d 2N potassium hydroxide aq eo , olu ion ( i
}. The solution Ls stirred at ruom tesnperaiure for 16
hours, and concentrated t volume of 70- O L i vac o
The solution is cooled to 5; < and concentrated
aqueous HCi (B.5 ml..! is added siowjy. e solution is
extracted with EtOAc (3 X HXS mL). The combined
organic layer is s e with brine, dried CN SO ,
filtered arid evaporated m vacuo to afford 2 m thyi-
p|p n cIin- -vi-pror>ionie acid {L ), which used for
xt step without further purification. MS: 172 (M-J-H);
I i NMR (300 MHz, DMSO-  ) 2.5 5 JK;; 1.5-1.7 Oi, 4H):
1-1.4 tin, 5Hh ! ( , 6K). Step 4 : Method A. A
solution of{4-trJfkiDromethoxy-pher iy aee ionitrile
(5.05 g isi MeOH (75 mL is sauirated with ir-iouia g
and r ed with Raney nckti iv. wafer (2 mL. 50%). The
suspension is placed on Parr sfiaker i 5 FSI d C lor 3
hours, and filtered through ceiiie. The i te is e v po
ed a h e id l oil is portioned between water and ethyl
acetate. The organic phase i dried over odi sulfate,
filtered d evaporated. The e idue is dissolved i MeOH
and the solution r t d with concentrated hydrochloric
acid ( I mL) is added. The solution is ev or t d vacuo
fo solid hicti is 



ri ur d with ether air dried so give - Qj u , g.}. MS:
206 M+H . 1H NMR (CDCl ) : d 8 <2H. HI); 7.4 (2H, d. J
5 Uz y 3 <2H, d, J = H , 3-3. (2R m); 3 (21!. m).
Method B. A solution of 4- irifiuorniethoxy
benzaldehyde 1 g) and nitrnx'ihane {().% g i acetic
acid (10.6 roL) is irecited with ammonium a eta e
(1.(H g) is heated under microwave o I50 C ibv \5
minutes. The reaction ix re is diluted with r and
extracted three ime with DCM (50 mL}. The cosnbined
extmcfs are wa h d sequc ptiaily with 2 N sodiusn
hydroxide, wates. and brine, dried over sodium l t and
concentrated. The. residue is subjected to silica gel
ehxornasosifaphy to yield 4- !rifluoromthoxy-(2-
pkro-Y3nyl)-benzene f 1.23 g) as a solid. A portion
of4-iri!iiioros  kHho>;v-(2-nitrovh yl be ene (0.5 (Mg
} is hydrogcnated with hydrogen m balloon, ) IWC i i
15 mg) in MeOiI (22 mL) eorrtaimng concentrated
hydrochloric acid (0.27 mL) at room temperature for 5
hours. The mixture filtered fiitrato h conccfitrated o
solid that is w shed with EbO to obtain l tr
y].uoromejho :\ y:- t h ?w i) - hg ]amine
hydrochloride O g) a a solid. LC/MS: MS: 206 (MHStep
5: Proceeding h a i l r m r as Example I, step L but
using 4,6-dich!or"-2-nietKoxypyrimsdine (0.30 g), 2
-{4-mf uoro e hojiy p3enyl)-ethyiam rtc hydrochloride
(0.38) an s d hi bic rbo t i0.74 g). here Is p pa ed
{6-c hk>ro-2~met.hoxy- ytjmid in-4-yI j-| 2-(4-trif1
uororngihoxy -phe e ivU-am (0.6 1 g). MS: 360 (M+H).
!!i NMR (CBCh): 7.4 (2H. d. J 7 Hz): 7 (2H, d . J=7
flz): 6,2 (IH, s): 3.S (3H s.j; 3.5-3.6 ( 2H, my, 2.8
<2H. U. Step 6: A solution or2~mcthyi-2-piperidin-3->
!!-propionic acid (0.6 g). {6-chioro-2-meihoxy- ry
iidi;v-4~ yrt-p- 4 triIluoTO fn t o -ph nyi -ethyl | a
me {0.46 g and K O- {0.46 g ?in ]- e hyIryrroHdh>2- 5
{IO fill.} h t i 1-U.FC for 16 hours. Tin.' solutioe i
cooled and poured imo (200 nil.}. Use qu s. soiiitioti
i acidified to pi! 6 with glacial acetic acid d c d
wiih EiDAc (3 X X t i. h iTib i ed o g c layer is a ed
with bri ne d i (Na :SO . filtered &n  evapo ed in ac
o . The residue is purified by chromatography on
silica ge! ehi g with MeOH Ir EsOAc to afford  J 2 



Si i id p 5 \ MS: 483 fM-f-H); H NMR (300 M ,
DMSO-d-,} d 7.45 (d, J~3, 2H); 73 (d, J=3. 2H); 5.5 (
s, i ) : 3.95 s, 3H); 3.6 fp 2H) ; 2.9 (t. 2H); 2.7
(m, IH); 1.7-1 . K 13-1.4 (r 3Hj; l.i {d. 6H). IC i 2
nM. Bxamgle .3: i :i :y 2ic i l i yl . p i iiyl
l-pronan-2-o  Step J- A aolutios-s of dimethyl
-5-bromo isophtbalate S g in ITfF (' 250 nil.) is
cooled to -78"C\ a id a 3 M solution of medty!
magnesium bromide in e r (36.6 mL) is added dropwise
while musntainip the t p ra re below -7(FC, ' The
solution i stifled at -7 C for hours and allowed o
warm o room mpera r ovensight. The solution is diluted
with e h (300 mL) and cooled o 00C. 1 N q e a HO0.1
CHK) U is added dropwise. The combined organic layer
is sh d h bri dried (N S V . .GHersd and evaporated in
vacuo. The residue is purified by chromatography on
silica l ekaing with 60% EtOAc in heptane to afford 2
3 ! onig j ra (4.1 g ) M : 7 {MHi; i NMR O H . DMSOd )
7.5 (s. IH); 7 4 (s, 2H); 5. i5 2H); 1.4 <>. !2H), S p
2 : 2 ['3-Brom -5-(
i-hydroxy-i-mcihyf-"fhyJ)-phenyI|-propa^-2-oi i .OB
g). 4A5,S.4\4',5'..5 !- 0iianu sthyhP,2'ibi| |
1,3,2j-diaxabaroiaiiylj (i.12 gj. ta iu c a e x.0.78 g
) d PdCK(dp f 42 r g) suspended DMSO .2 mL) and
degassed for 20 minutes. The siispension is heated a ?
C for 16 hours. The ok t i i poured into wafer 13GOmL)
and extracted with EfOAc 2 X 15 rsiL}. The combined
organic hsyer washed with brine, dried (Na SO filtered
d ev;ii;>osu ed /;? vacuo. The fe id is purified by
chromatography on silica e l eluti p with 50% EiOAc ir
hept to afford 2;;[3.:i.L v :J. il i yJ) A ;r ethyl j
i 2 j<jioxaboro Jan-2-yl )-p MS: 285 M+fi); JH NMR
(300 MHx. DMSO-<3 .) d 7,5 s IH); 7.2 (s. 2H); (s,
2H); t.6 (s. 12H); 1.4 is, !2H). 



Step 3; A solution of 2-[3-( l -hy y- t m thyI hy -5-
, ,5.5-t ri"-ne hy]-i 1,3,2]dioxaboroUm-2-yI> yl ]
rror>an-2-ol (0.35 g , (6<h!oro-2- pietho>4y-pypmidir
yi}~[2-{2.4~dk bloro-ph yl)- ySl- mi s (0.2 g), cesium
carbonate (0.5S g) and tc!rakis(Lrtpheny !pliosphi p )
paUadiuxn (0) (4.1 r in 20 L wat r/80 inL
dhnethoxyetkme is. degassed for 20 roimues and he d at
9(FC for 16 hours. The solution is evaporated in c .
The residue is. puri ed by chroinatography eiutiog i h
70 % EiC)Ae i heptsrse afford to 2;i i [2 |k | )e r t
v -ethy j - n vU-propan-2-oi (0.44 g). MS: 491 (M+H K
Hi NMR {300 MBz, DMSO-d,,) d 7.9 (s, 2Hj, 7.8 (s. I
Hs; 7.45 (s. IHj; 7,2-7.3 ( 2H): 6.5 , IH), 3.95 Cs, 3
- ( , 2Hj; 3.1  2Hj; L 12Bj. IC 7 0 nM. E tm s 4;
16::Q-D ii: >i ! d i h B >): XV-rStep h By proceeding
ii a similar manner So E p e ep 2, b substiuu.iiig -
-Bo - ipopiperkline (450 mg) lbs- 3-pyt toiidi e
carboxylic acid hydrochloride, and subjecting he ori
product io a column chromatography o n silica gel {40
g ) ekuing with 20 to 50% EtOAc in h ne the is pr Lb t
j :i . .: y li > id tert- ] tv].c ei (281 g), 1-J MS
1300 MHz. (Cl SOj: d 7.5? (HL s); 7.36 (2R sj; 6.9
(2Si >; 5.29 SIi s); 4 211 in): 171 (3R s): 3.41 CSR
m>; 2.9! (211 u 2.65 (2R mj; 1.82 (IH, 1.63 (!M ; 139
(9!L s). Step 2 : A solution o f n {6 2 2.4 >ichloro
he y } ethylamino --2--me tho v-py . id 4 v1 } p pe n
d - - y -carhax pk: c id inn -butyl ester 234 mg) in
<Hchloroi"elhane (4 piL) i f e s e d i h irifiuoro c e
d ( 1 L). The mixsure is stirred at a n b e r tu r for
hours and c c n ra d i va i The residue is d s ved io
satitraled sodium bicarhonaie soh isn (25 mL> arid
cxiracted twice i h ethyl C i 25 mL), Ths organic
cxwacts ai-e combined, washed i h brine <'2O ril ), d
d r d over g s i t te.. concentrated, i purified via
silica gel cfimsnalog pf by (12 g) e in with 0 l%MeDH
in 



dichloforeihaBe to g v [ r.C i i d l :. -] ---- !l .
'.U Bi J g s solid. LCMS Rt .7? mIjti"L:s, MS. 396
(M+Hs. H NMR 1300 MHz, f( T>0;-.vSOi: 7,59 (IR si;
7.36 (2H, s); 6.86 {2H, m); 5.93 ( IR b); 5.29 (Ui,
ss; 4 . ! (2R ) : 3. (2H. cb: 3 73 (3H, K 3.41 (4M,
.ET }; 2.9! (4R m); 1.91 (IR q; i.69 (.III. my. 1.4}
(2H, m;; 1.23 ( IH. s, . IC5 5 nM. Exa pipfe 3: Step
1: By proceeding \ a similar smnner io Example L step
2, hist suhsiiai g 4-N-Bocm io i ridij (450 rng) for
3-pyrrolidine cartk>x.ylic acid hydrochloride, a d
s.uhjec!ing the r iot ? product k s fl i n chro
utography on silica g l (40 g) eiuti pg with 0 to 4(j
EiOAc io heptane -her20 s prepared LL::i6;:i2;: . ehjo
arh lc acid tert-biityi ester (320 rag). Step 2; A
solution ofi\] -| 6 (2 <itcbluro-phet l}- ihyla
inoj-2-{riothoxy-pyii ?rii i ~i-y] }-pijX'pdi?v4-
yi}-cacbaniic acid /rrf-biUyi ester (300 mg) in DCM (5
mL) is treated ith triethylsiUuse (194 mL ) l d by the
addition of ipfluoroace c a ( 106 mL}. The mixture is
stirred ai ambient tempennure for 20 h r and
eoneeturaied m vacuo. The residue i dissolved
saturated sodium bicarbonate sokaion (30 mL? snd t c
ed twice wsfb eihyS acetaie (30 mL) The ru'ga"tc
extracts are combined, washed with brine i20 mL}, and
dried v r magnesium sulfate, and concentrated give i
(3 mi i eridi! l ;VI K H grimidi i yi 2- 2 4 d k or -
b nyl )-c l (230 rg} as solid. aee amick To a n ix ur
o - amino-pipefidin i -yl - e h y yrir i in -y i-
iichk o-ph n yr]- amhse 1 0 p g . riethylamir>e (134
mL. 0.90 mmoi), and N.N-dioiethylaminopyridirte C6 }in
tetrafiydroHira ji (6 mL added acetyl chloride (41 mL,
0.58 mmoi). The reaction mixture is stirred r I? Zl .
hours, e ched i h e addiuon of water (20 mi ) and
extracted twice i h eihyl c t e C25 mL). The 



organic extracts re c robined, dried over magnesium
sulfate. eoocetKrated, and purified via silica gc
chromatography {12 g elutmg with Uto 12% MeOH in CH C
o give N-( I -;6-i 2-(2.4- dichlor"-pheny U-- l l i i
.S idir 4 mg) as s solid. LCMS ~ -9 tni iuJes. MS; 438
(M-H . 1NMR [300 (CD ?fcSOj: 7.Si (Hi d); 7.59 (IH. )
7,36 (2H. s): 6 7 {111 m. 5.3 (IH, s); 4.07 (2H. m);
3.78 ( iH, d): 3.71 GH. sj; 3.41 f2H, rpi: 2.9! H. T};
1,78 (3R S); !.73 ( 1H, m); 1.25 (4H t"), C5 - 26
nM.2-carboxvHc acid Step i . T iscstsre ot'
elhyJ~5~bromir ik-2-carboxy ate {2.5 g in BMF (20 rrsL
. is d ed  solution of 00% NaI-! (485 mg) n DMF ( 10
mLj. The s in mixture is stirred for 5 minutes, and
iodoxp hane f .63% ml.) is added by syringe. The
reaction mixture if; allowed o stir t ambient
temperature for 20 10 hours. W er i added (2( ) niL)
and the mixture is extracted twice with ethyl acetate
i 100 mi...*. 'The organic extracts r co bined washed
with water (3 nil,} and once with brine (50 nil.,),
and dried o e magnesium suUate, a d coneemraied to
give >mo e|h l ;| l j 2 ci hv; esrer p ,2S g) as a
oiid. H NMK [300 MH CDO .;!: d 7.79 ( Sl d): 7.41 (IH.
ddj; 7.2? ( IrL i); 7.2 OH, ); 4.39 2H. q); 4.05 (3R
s); 1.41 (3Ii, t). IS p 2. To a l t on of
5-r>romo-l-5T3ethyi-!H-iEidoie-2-carix>xylic c i ethyl
ester i 1.28 g) tpili oroaoeiic acid (IO mhh \s added
sadiurocyanoborohydride (680 mgj at 0i!C. The reaction
mixture is allowed to warn to n b em tempe piuire,
stirred for 20 ho r and quenched with v r ( U mL). The
i re i . de basic with NaD!!. and extracted with ESjO
(3 50 mLs. The organic tfcts are 0 combined, washed
wish brine (30 L dried over magnesium sulfate,
concentrated, and purified via .silica gel
chromatography ( 34 g eioting 0 to 25 ethyl acetate in
heptane o give 5-bromo- 1- yl_:2,3 djj vxjrg;
;lH-indole-2<ar br yIic acid ethyl e er (S(X) mg) as a
solid. H NMR j300 MHz, CDCi ] : 7. 1 {}H,  . 7.21 (
IH. ): 6.34 ( iH, d); 4.25 (2H, q ); 4.06 ( )Sl t r,
3.2 i (2H. m): 2,82 ( H s); !.30 (311. 0 . 



Step 3 . A ixt e o 5-brorr o- i meth ]-23 -dihydrO l
H--indoSe-2-carbo.Kylk ae d ethyl ester (800 n \
b.(pmsco\i ) bq on { 1.5 g ) potassium acetate ( 1.47
g), d PdCl^dppf):; (139  ngs i dimethy suHb>:ide ( 10
L) degassed with bubbling nitrogen for 5 minutes. The.
mixture is heated to 9CfC for 4 hou . 'Ther ac i
mixtnre is oied diluted it water 75 mL) and ethyl
acetate H ml..}, and st i d w decolorising rbo . The
bipha mUture is filtered through eelite and the
tillro.k- is extracted -ic sh BtOAc (50 ml,}. The
organic extract are combined, washed thrice with r (50
l . once with br i (30 iTiLj, dried over mag e ium
suifate, concentrated, and purified i si ic gel
chromatography ".34 e k - g with 0 20% ethyl acetate
in heptane to v 1 e h vl-3-i4.4,5.5-Leramethyl- IJ
13idioxaboiX!lan-2-y!j--23-dihv dro- j H
dole-2'Carhoxylic acid ethyl ester (903 s ) a s a so;
id MR [300 MHK, (CD^SOj: d 7.39 (Ii-L d); 7.28 { i s);
0.46 ( IH. d): 4 . IS (3H, m>, 3.3 i R 2.9? (IH. m5:
2.79 (3H. s): i.24 (12H. s); 1.22 (3R t). Step 4: A
ixtu e o f
(6-chloro-2-methoxy-pyrimidin~4-yl}-f2-{2.4-dichk>r ph
t5yi)'e!.hyi)-amine (200 mg . !.-nx thyl-o
-(4,4.5,5-iefran ethyl -[ 1,3,2}dioxaborolan-2-y !}-2
:3-dihydro- 1-i-i loie-2-carbo.\yi k add ethyl esicr
<3?H> mg). C - O ?390 mg) d tcjrakisfuiphe
pylphosphine  palladium {35 g s irs wafer (0.4 rnL.s
and ethylene glycol dimethyl ether (1.6 mL) i degassed
with bubbling nitrogen for 5 minutes n he fed at 90 C
for 1 hours. The reaction t r is cooled, diluted with
water (50 n d extracted Twice with hy acetate (50 mL).
The organic e t rac arc combined, dried over g sk
sulfate, concentrated, and purified via siSica gel
chromatography f4i) ) dutiag with 0 o 40% e y a e aie
irs heptane to give Mf>-[2; .{ 4 - ich1orpjhyd rc>-IH
indoJ -2 c rb yI)c avsd .gthyl esigj; i 110 rg) a
solid. LCMS R 3- 5.5? minutes. MS: 501 (M-H . H NMR
pOO MHz, (CXhhSOi: 7.72 (211 m); 7,5 ) fiR s): 7.37
OH. s): .54 IR d?; 6.42- iH, s); 4.30 CiH, ; 4.17 f.
211 qd>; 3.84 (3FL s): 3.54 ( H b?; 4 ] OH. m>; 3.06 R
2.07 H. O; 2.83 "3H, s); 123 (3H, 0 . Step 5; Liihiom
hydroxide monohydrate ( 1 28 mrool) is added to a
stirred sokslion of 5-{6-i2-(2.4- 



dichiom-phenyi) ethy
]amino]-2-riiethoxy--pyrimidm-4-yl}4-niethyi-23-dihydr
o-! doIe - a bo y c acid ethyl e t r {0.43 miol) in M
O / O (K) l. , 9 : ! , The reaction i e s ped v r i ht
room tomp r 'T'  reaction is diluted with a r aod
volatile* are removed in vacuo. Th" qt ; residue is
extracted once with E t O, acidified (IN. HCi) t o H 4
and extracted twice i h ethvi t . The combined organic
layer is dried CMgSOi) and concentrated m vaa w to
afford 5~{6-^2-(2.4-dschIo t - phe y!} ihyIa i
oF2-i.riethoxy-pyrir p(din-4--yl)-i--ir
thyl-03Hlihydro-!H.-is5do!e-2-eirboxy!ic acJd Bxaniple
7 : pyrim idin- 4-yI -.phe"yi)
v2-trtethvl-propiQnvli-amtdeStep L: To a solution of
LDA in ITiWn-heptane/ethyibenxene (IM M I"? mi..} 0 is
added a solution f 2K-Vhroroo-phenySVprapk)mc acid (3
g ) i THF {5 mLj dropwise during 15 mhtiik:s . The
rnixHsrs is stirred for i hour followed by addition of
methyl iodide (4.93 g) in THF (5 otLj dropwise during
10 rpirs. The reaction mixture stirred for 15 hours,
quenched with 2N hydrochloric aei . concentrated / v"r
and d l ed with ether ( 150 mL). The ether layer is
washed with 2N hydrochloric acid, d extracted three
times with 2N xli u r; hydroxide (50 mL}, The combined
sodium hydroxide lay s are acidified with 6 N
isydrochkfrlc ncid io H ~ and exiraeted three ttip s
with ether (75 ml.). The combined organic la e r r w
hed with brine, dried over sodium sulfate and
concentrated to b i :/.3-bcop;i v h i . j -2 vje h '.
l ] i l ; lid (3.08 g), which is used without further
purification. T.X7MS: 243 {M4-I1} Step 2 ; A solution
of 2-(3~bromo-phcoyI>-2-metbyl-propi anic c id (2. 8
nimol ) in ydro ether (2i) .mL? i added ' b t l
lithium (1.7 M in pemane. 5.4 mL. 9.16 n drop s u -78
V( and this ixturc i stirred tor 30 mh i (reared with
tributyl bor (2.34 mL, 8.72 mnsoi). The reaction
mixture tH ed iowrirm up to room stnpeTamre, stirred
for 1 hours diluted with ether, d quenched with 1 M
UjPO.;. ATier stirring for 30 minutes the ether layer
is .separated and x r c ed with 2 N aqu sodium hvdrox
kk - {3 x 20 mL}. The combined sodium hydrox d
extracts are acidified with 6 N hydrochloric acid io H
- 1 d extracted three tiines wish efher (50 mL). The
combined organic extracts are washed with brin e dried



over sodium s H t a"d cortcentrated Io obtain 3 U i
.y- J -methy l-ethv|j-pbeuyi hor oriic acid , which is
used vv-ahou fmther purification. Step 3; A sohi on of
(6<:hioro-2-methoxy yritmdi"-4-yl)-[2-f '2,4
-dichioro--phe yI) eth lI ri in {0.51 m i ) d 3 :c
arbo y l-methyj-ef.byi)-phe v1 boro nic aeid (0.61 mo
in MeCN (2.5 tt) a d qu Na:.CO. solution (0.4 M 2.5
mL) is degassed with nitrogen for 5 minutes before
addition of isti-akisftripheny phosphinej! pslladiom
{()} (29.5 mg). The reaction vessel is e d heated
under rnie owave to 30 0C for 30 minutes. To the
reaction mixture is added 2 mL of water, she piTi
adjusted to - 7 using 2 N aqueous hydrochloric acid
and this i re is extracted three times with EtO Lc
"'30 niL),The o bin extracts _rs washed ith brine,
dried over sodium lf e and concens.ras.sd. The
rssuking of is subjected to il c gel chromatography d
i i with Uto 1 McOfI s DCM to iv 2-(3:JjH2 :i2,4 ;
dichi ro-phe vlVeth vJaf" tt >i-2-m ethoxv-pvrimidi
p-4-y p -phenyl i--2-s"ethyi--pro ioni acki (2 ma;} s
a solid. LCYMS: = 2.39 minutes, MS: 460.2 (hU  i ) 1H
NMR 13(KJ MH , (!CDj) SOj: d 12.38 (IFL s). 7 36 - 8
(7HL p K 6.5S (HL s). , 4 (3K %), 3.58 (2K m), 2 98
f2H, m), ) .54 (6R s). Step 4 : N-(3-di
jnethykmmopropyl)-N-ethyJcaiixxIiimid(i hydrochloride
{0.23 rmrifiD L added o r ed ice cold soimin of 2-^l
{6 2~ 2,4 d tc hlor -ph yi 3- yian in ] metlloxy yr
imi i -4 y ! ^-phert g ^ f5!e5ily^ propio j !^: acid 0
22 mrnoi), -bu yisu fotiamj (0,23 mmol) a d 4 d imet
[\y f iiK)pyri<lin i n i'0.22 nt - oi) ia dry M under
nitrogen o here. The ice bath is removed and the r ac
ion rrsixUi i tir d uver ighs t 6O C. The voiatsles e
oved under duced pressure, h residue is d ved h eShyl
acetate, washed with 0.1 N HCl. brine and water, dried
over sodium o, fi r d a d concenirated under reduced
pre sure The crude residue is. purified by chros pat
graphy (SKi packed column!, eluting tl EsOAc / DCM
afford 2-nrethyi-j>ropaoe-2-s ulfonic acid s3 b 6
-12-; 2.4-dichk?m :-phenyl i j nin tj oxx -p in jdi o
tn . LCMS: R- - 2.6? p iiu j e , S: 579, S i M +H). IC
- 2 nM. -i oi di ;4 ;v[ >ej i 2 3ei h 



By proceeding -n a similar m nn as Example 7(a) t step
4 hui substituting K.N-dsi ethylsul& p-ide for
^rt-butylsuifonamide, there is prepared N N im ihylan
d Kbriic idJ -( [ 2 4 :djchloro : | ]} : }: i m Q V;-p
mid 5 ). IX MS: Rr 2.26 n-ssHstes. MS: 566. 568 M
H).thioniorphoitH-4-yl-pr pnn-i-pne By i Oc d ip in
sirnilar n er Example 7 (a ,, step 4 . bui
substituting thioojorph aiine for
wrtbssiylsLsSfonauiide. theic is prepared 2-(3-j 6-j 2
{2,4 did l o-p ri nyl) - thyJa po j - - e J x yp
4-ylj- phenyl }--2-metbyJ-l-ih k)mo f ik
iin-4-yi-propan-;l- usig 120 mg). LCMS; R - - 2.68 p u
u s MS: 54 5 54? (M4 H . C , = 383 aM By proceeding i
a similar marmer as Example ?<>}, sfep 4, but
sssbstiSuiirsg a ru Ofii bic rb n for rr-h"!ylsuifonai
ide. ihere is prepared Q { ich| o |3iieii |l h iium i
i?l i l vD ! l v ( 120 g ). LCMS: R 2.01 ininmes, MS:
459. 46 (M+Hl  ob ity rnkBy proceeding m similar
manner on xa p 7{a). ie.p 4, but substituting
dimethytamine for / <:>?- bmyisulfonamide, there is
prepared 2 3" | 2- 4 i hio -j3i c yp yjani o]"2
lhoxv-pyr8irjidm~4-- g J|-phenyn-N,N : dijn;
jhyJ--isobitfyrafflide ( J86 nig), LCMS: R -r 2.44 m
nu MS: 487. 489 (M-til . St I : A ,oki on of
{6<h]oro-2-methoxy- rypmidi -4--g |  42-(2,4-dicbl
q!O-pheoyi}--ethylj-aniirie (3 inmoi). piperidijsc
acetic acid ethyl e er (7.5  PKU) and K<O. ; (9 "in
k>l) in i-jnefeyl-2-pyn t siidjsiq se (1(3 nil .! i s
p i v r ight at 145T\ The reacfioii is cooled So room
tempera , diiuied with er } tnL)  and extracted twice
with DCM The aqueous layer is acidified slowly i h IN
hydrochioric ;   to i while stirring vigorously, and
She stilting i continued for 1.5 huucs. The Conned
precipitate is suc filtered d air dried to afford {j j
M i hlop I ln Il ce c id eihyleMci {1.42 g). LCMS; Rt
=. 2.35 minutes, MS: 46/, 469 (M+H). 0 Step 2; Lithium
hydroxide monohydra  e. ( 4 mg) is, added !o a stirred
ol ti of < -Ib -12-(2 A k XU O rhenyiVe
ihyiareinoj-2--me {hoxy-pyrit  iidfri-4-yl}-pipe
pdm--3-yp-acef.ic acid ethyl es-tes- (U.2 g ) in 



MeOH/H; ( .) ( H) piL. 9:1). The reaction mixture t
stirred overnight at room teixiperasurc. The reaction
i diluted wish water arid voktiiles are removed in
vacuo. The atmeous residue is extracted once with H
>0acidified I IK"!) o pH 4 . and extracted c - with
ethyl acetate. The c bi ed orc-aitic yer i driec ( SC
and et c init d in acu to afford l 6 -j -(2 4-dich o
-p iy - yI minol-2-sm-'ihoxy- criD------ - (.180 Big).
LCMS: R1 2.08 m es MS: 439, 441 fM--H) fC. , (15 nM. a
9: l-: 2--Mctho 2 -(4;; n ;pucros e ho y rf e yl)-
thyia o --|) acid A sohiiiofi af { ilorLs- - ethoxy py
-jrnidin- y -l 2-f44rifhiOji.;me:hoxy-pheiiyl;
-cthyll-asmnc ( ! ) ir)ccoc acid (0,93 g) a i K;C0" (
1.19 g j i l-me{hyi-2-py trolidmone (10 mL Ls s rred
ove i h at 145". The  eactsofi is cooled to room t
mperat re il t with water (di) mL) and extracted twice
with dk:hksron-ithanc. The aqueous layer is acidified
sknvly with 1N hydrochloric aoid to H 4 while s irr r
vigorously, and t stirring ia n d few 1.5 hours. The
formed precipitate s i i f red arid a i d i d afford i
:i o lc add s a powder (0.99 g). LCMS: R3- 2.07 i u e
MS: 441 (M H . IC ~ M B am Je jq: b i 2 Vi p {4 n| lyo
methanesulfo pajnjdc-{3-tiimethyia
pi!"opr"pyl)-N-ethyJcarbodii piide hydrochloride (6 x
) i added stirred ice cold solution of l-{2-i
tKoxy-6-[2- ( 4 iDuorome
{hoxy-phenyl^thy!amioo]-pytWidiiv4-yl[-pif.wridi c'-
carboxylic acid {150 mg), m&hanesuifonamide (48.6 nig)
and 4-dimethy!aminopyridine LSO ing) i dry DCM under
N>. The ice bath is ov d and She reaction mixture i
stirred overnight, h l r i oon i temperature. The i re
is eopcemraied in vm:u. The r id e is dissolved In
ethyi c uc w hed wish O.IN HCl briiie and water, dried
(NU SCJ) l r d and co c nt d . The r idue is rurit;ed 



by chromatography (SiO-; packed column), lined with E
OAc / DCM io afford i etlio v ; K J L . - heijylj -
thyl Tnmol vri j di -v i pip ridine-3--c rl> ay ) -n e
ia esulforia;riide {6f> g). LCMS: R1 2.09 mimiles. MS:
. 18 (M+B). IC ,., - 22 nM l i j e__\ \ : ! ;
carborjyD-r pethaoesulftjnairiide Step 1: In a tube i
combined (6 ;hk ro-2 nv. boxy-pyrimidi 4 y))-i2-- 2.4
-diehioro pbepylhs;ihyS|-rr n 0 ( 2(K.) ig). ipecot e
acid ( 194 r"g), K CO (249 mg) and l -pk;lhyi-2-pyt
toiidinoiie (2.5 ml..}. The tube i sealed d heated to
1400C and stirred for 5 hours. The mixture is allowed
k > coo! o a b e temperature, stand for 12 hours,
dilated with water (20 mL) and acidified using M
aqueous HCL A precipitate forms and collected by
filtration pd d i-ied under high vacuum so aiTova
I-|642-(2.4-dkhS i'q- henvUethvk iino]-2-n
ej.|ioxy-rypmidin-4-v!) pip r i i e- -C-trb<Xv}ii:
acid (121 ! as a solid. LCMS R-: 2. 5 rr.imsiet MS;
425 (M+H). Slep 2 :
N-(3-dir.ie?hyUmiinopropyi)-N<'thyicarb<xiiimide
hiydroehkir.de (71 i d to a stirred e 5 cold solution
of i-|6-i2-f2.4^ichS qf<>-phc*nyl>elhy]amino]-2-n
"thoxy-pyrimid ~4-y] 5-pfperidhse--3- earboxyi  acid
(150 ) methancsuifonamide 43 6 nig) and
4-di!riet!\vlamiik>pyridine (52 rng) in dry d i bl xt
ih der N.v The ice bath is removed nd iha reaction ix
re i stirryd overnight ai o \ ps aujr . U mixture
concentrated in vacuo. h residue is dissolved in edsyi
acetate, w hed with 0 . iN HG brine and a r dried (Na
SO .), filtered nd eoncenimted. The r k purified by
1.0 chromiiJography (SiO =packed co ) eiutiog with
EtOAc / DCM to give I l l ~;i - ii si : he y j -ethvJ
jiji o ]--2 i etho y p ri din-4--yi - per!< (145 mg)
IXMS: RT - 1.88 mimues. MS: 502, 504 (M+H). T 50 I nM.
) Ethancguifo iv acid
(J.r:lO-42-(2,4-dichiotx>phetiyiVe yj Q - m
hoxy-pyrimidin 1--yl - rjiperidiae-3 -c rbo"vi i-a
mide By proceeding a sitniiar nne r s Example I l(a),
e 2, but. substituting ethanesuifonamide for 



0 T ihisnesulfonamide, there is prepared e h e ulfo
nic acid l 6- -{2,4-dichiom--phe y r ethy h i o l n
hj> y-pvr !midi -4 -:Vl hpi |> n d ne-3-carh q}wIj-an
d ( 125 m ) LCMS; R - ~ 2.12 mi MS: 516, 5JS M -H) .
(C ! 2-Meth vI-prop;} ne-2-.sulib Ic acid JL?.::i . 2
:<i . i l i t i]. Aj dine :c i 1VB y proceeding i a
similar manner s Example 1 i , step 2, but
stsbstikstirsg / <'-hutvjss.i!fopamide " rnethanesidfo
p ni ide there is prepared i et hyi p Op ne -3- kmic
LCUj l-i 6 -;2 {2.4 -<Jii:h !n n> p hny i e  m o
j--2-m hnxy-py)-imid Jn-4-vg i-pipersdioe-3--carb(,>
tvl )-a p l 32 nig). LCMS: R 2.2 minutes, MS: 544, 546
(M+i-I). d ) N-:( | -- - 2 2 ,4 id o ph n yi)
rhyiaminol --2-n\ethoxy-pyi1inidis;-4--yJ
>--piperklinc-3- c rboi D-C C X ' -i Ouor
o-methanesulfonamide By proceeding in similar manner
Ex p I Ha), t p 2 , but substituting {rifluoromethy!
fon id fur ineibanes ,uUbnfto)ide. there i prepared -
l - {<;- --j' -d ic h lq! >r he riv r h y J mir q i 2
n :t.hoxy- > t )V ii 4 yr -r i rk]ine- arbon>1K
CX\trifi"oro- (257 rngj. LCMS: Rt - 2.3 T nun-s, MS:
556. 558 ( M+H). IC nM. l - l 2 2 4-DichJoro-phen g
J)- vJam i o J-2 -rpe!Jk)xy--pyrimldJfv4--yU-j% < i i
.i XLH  m.j.d_eBy proceeding similar manner as Ex ple
i l{i, step 2 but substituting iH-teir&mJ-S-yiii nme
for pieihanesuifojismide. there is prepared
l-{6-f2-G.4-c  ichloro heny|) ivJa ; ru l-2 ethox
y-ryrimMin- 4-yi )-piperidine-3-carboxylJc acid
1H-iemtz.oi--5-yi)-amide ( 15 rng}. LC'MS: R -{ !.8l i
s, MS: 492 4 4 {M-i-H). lCs, 4.4 5iM (0 1 Jf>-\2
-{2,4-pjchjoro-phenyi )-e?hyiuini o | -2- ;huxy y  t
dva-4 -yl} -pjpc pdne-3-carboxyJiC O -ditnethyia
piinopropy^-N^-hylcarbtxJiin-  hydrochloride q.23
mmol) is added stirred ice cold solution of 1-16-}2-
2s4 chk henyi}<thyiammoi-2-inethoxy-pyriniidio-4-y] --
ip ri dii e 3-<;afbo>i\ k 



add (0.22 mmoi), n suifonamid (0.23 mmoi} \
4-dimediyJamJ"opyridh> e (0.22 p\tn l  in dry
dichloromethaTie d r . The ice bath is removed and the
reaction mixture stirred overnight at 6O5C The Ti fr I
co icensra.ied in vacuo- The residue is dissolved in
eihyl a e, wasted with 0.1 N L brine and a e dried Na
SO ). filtered and concentrated uik  reduced pressure.
The crude residue was purified by chromatography (SiO
packed column), doting h EtOAc/DCM to give .i-jj>l ;2
4.:: i M i a ] i {75 mgs). JX:MS: R T 1.77 mtrtmes,
MS: 424, 426 {M+H).( ) i f6-| 2'{2,4-Dk hi
irophenvi>-c(hviam 'ino [-2 - t a - rir idin-4-vJ}-P
repdii:ie-3-carb vlj By proceeding sim ar manner as
Example I i a), step 2. but substituting dimethyiami
pe for mdhanesulfonarmde. there is prepared
j.-{6-[2::{2 4.s|jchi rro -phony] j-elhy JatninoJr2-i
ethoxy- y r di- 4-yU-piperi dme-3-ca rbo?ivl}c acid
dimethv ] ; piidc (65 trig). LCMS: 5- 1.8S mi e , MS:
452. 454 (M+Hs, c) N.N--Wi peihylam 3de-2-y"lfonic
acid j. j :|2;;(2.4--dichJoro-phcnvJ)-ejhylai:nsno
i-2-methox v- ryrhtsidm-4-y -pipe tidi e-3-carbo
xamide 15 By p oc edi g t similar manner as Example I
l(a step 2, bin s ib lir ng N.N-dimetbyIsuiia ! d r m
th f su i mi e there i prepared N
N:dj.mgthy[arnide-2-su?fonic acid ;- 6-j 2-f
g^-dichloro- bhcnyl)- llB l :2 - l? l i l yi i d<Ii g
.. . IX'MS: R1- 5 i c MS; 531. 533 .'M-* H). IC 14 nM.
Bx pi )2: [ I;H v;;6; :i 4 i ll } l l c dStep L
5--tDihydwxybor} i)-2-thiopIienecarboxy]ic c d {527
mg) 2.2 i e thy! -propane- L3-dk>? >3G\ trig) are
stirrud ;H oo temperature in TlIF (.K) roL) for 9
hours d c c d ? o afford 5- l fi H e l ] .3 2
iokabsrinap-2-yj)-t hio h e-2-carboxylic acid (748 n )
a s ol d . LCMS: Rt 1.15 minuses; i NMR {300 M CD^SO]:
13.15 OH, s); 7.7 (IH, my, 7.45 HH- Tn): 3.75 (4H. s);



0 5 (6>-i, s). Step 2: A ix r. r of 6 chiaro-2-
re?hxy-p ytH "di ti-4~y]}42-(44rifl oron
eihuxy-plieAyi}-eShy p i (267 rng), 5-f5,5-dimeihyS-[
,3,2]dJDxabofinaa-2-ylHiHophfine-2-carboxyiic acid
(27? rng), c s n lluoride (351 }- kttra
k.is(u1phenylphosp!iine} palladium (71 mgj i k i ( .
:L d y eri glycol dimethyl h (6.4 psL) is degassed
wirh bubbling rii r g for 5 minutes, and is heated
85"C for 1 h . The reaction r i ure is cooled, diluted
with r 150 l and brme (25 TL K a ki e t ct d o times
wsih EtOAc O mL) and the extracts are concentrated hi
a uo. The resitkte i si bj ct io h col mn
chromatography on silica (10 g) eluting with 0 to 5%
MeOM. EiOAe. 'The re ult crystalline solid iriluraicd
i h DCM (5 mL) and ether (5 ml) d dried to affosx!
5-i2-- eiho y - ;|2: i :i j :gj gUtr r l}. ih ij) (42
mg) s l id MS: 44( ; LCMS: Rt 3.48 minutes; H NMR [300
MHz. (CfX) SOj: d 7.7 (3H, m.r, 7.35 (2H, ni): 7,25 (
2iL nii, 6.5 ( i  i s); 3.85 (311 s); 2.55 T2H; rnV. 1
9 (211 1 J 7H ). IC5 2 nML ::i ii 2- 2:4;;Dichj -r env
] h3 T!!ik i! !i i l vdr.ocjikMiifcStep I : To a oi on
f 2,3~dihydro-ben -'. fura - arbo ylic id (510 mg} n
glacial ac tic acid (4 ni!.,} is added bromine (497
g}drapwise. A er 36 hours, the reaction is quenched
vyi water (IfX) mi.) ;kl 5 sodium bisulfite {1 g) and
extracted l.wsce with EtOAc ( HX> rat). The extracts r
. concentrated i ac and dried under high vacuum io
afford 5--bromo-:23-jijhvdj;o: hgn/:ofura
t!--2-csfhoxyIk acid (S! ) mg) as solid. MS: 24! (M-f
Hs, i NMR [300 MHz, CD SOJ: 13.05 (Ui SK 7.4 (IH. ;
7,25 {1H,  ) : 6.8 ( IB m); 5.25 (JH, q 3.55 O dd);
3.25 (IH, m). \ii Step 2: A mixture of 5-broi
tio-2.3-dihydtO-b f ofur 2 C rbox>iio acid (0.74 L ri;
uicoi;Uo)diboron 1.51 g). pc ssiu acetate f i 47 g 15
mmol). and FdC (dppf) ( 115 m ( 4 m o )
dtmethyisuifoxi e (10 rnL) degassed with bubbling
oitrogen for 5 minutes. The mixture is heated io 9(
nv 16 hours. The reaction mixture is cookui diluted
with water (200 pr-L) r d briiie 5 mL . , and 



tillered through Celi e Ifoiiowed b y water f200 mL
and EtOAc (2(X) mL). T e lt rate is extracted ic i )
with EtOAc (2(H) mi ) ao" h extracts are concentrated
/a vacuo. The residue is subjected to flash eukisn;?
chromatograpfiv on silica C4 gj eiuting with 0 to 100%
EtOAc i p a to ff d S-{-e >4.5 - .e r rhy - t .:2id
["xab j a 1} |hydj ;o 0 15 rng) as an oil MS: 289
(M-Hi, H NMR [3(X) M I . ((1) >;SO]: d S3.05 CiR s);
7.5 C2H, my, 6.8 (IH. m): 5.2 OH, ) 3.6 ( IH, . 3.3 0
T.K LO5 ( !2I-K ). 0 Step 3 : A mixture of
(6^hbxo-2-m<;thDxy-py p midin-4- 'l 2- 2,4 dichk> > h
n l}-ethy]]--atYii(ie 2 12 mg} 5<4.4.5,5-ietramethy]-i
13,2]dioxabt>rolan-2-yi)-23-clibydro4x izoritrsn~2-Ci
irlx;xylic acid i 1.24 g) cesium carboniite (4S4 mg.L.
and eirakis(tri pl nylph sph ine) palladiutT: 9 mg) in
water ( i.2 rnL; d e t y glycol dimethyl e he r (4.8
rnL) is degassed wi h bubblisg nitrogen for S minutes
and is heated to 5 / T tor 64 hours. The re;iciio"
mixture is. cooled, diiiued with water ( 150 rot)
brine (25 mL,>, and ex rac d two times with EtOAc (150
) and the extracts r concentrated in vacuo. The
residue s bj c d io flash col m chromatography on
silica (4 g) eluiing with 0 to 25% MeOH i EiOAc to
afford5 {6 i - ;4-dtcj; ; -ph yj ?; : >>vi . ( rngj as
an oil. MS; 460; L M Rt 2.81 minutes.. Step 4 : A por
i of S -{6-[2-{'2.4-dichloro-pheny i)-c'thylaniinoj-2-
rnethoxy-py rijtrtksin-4-yl }~2,3-dihydroh qfur
n-2~eafhoxyiic acid is subjected to flash column
chromatography o silica (5 } eiuting i h 0 to 25% MeOH
i E OA The product is dissolved in MeOIl i treated it
0.5 M hydrogen chloride in MeOH d concentrated in
vwno. The product is dissolved irf TIlF (3 ml.) and
ether (.H) ml..} is d d . Tbi.? precipitate is removed
and dried to afford 5"|6-j2-(2,4-dicbloro-ph<.'
pylj-ethyl minol- 2-melho y - pyrhnidin-4-y ] - .3-d
ihydro -benj'.ofur mn-2-carboxylic aci d Jn'drcx'
hloride ;2O mg) . solid. LCMS: R-; 2.79 minutes; MS:
460. iC "M. 



PHARMACOLOGICAL TESTINC* The inhibitory f cts o S She
compounds according to the Invention are sse i a hunun
DP functional a""ay. A cAMP is employed using the
human coil Sine LS174T, which expresses the. do e ous
DP fecepsor. The protocol is similar o thai described
previously CWrigh- OH, Ford-Hufchinson AW, Chadee K,
McUers KM. The ma prostanoid DP receptor s im mucin
secretion m LSI74T is BrJ Pharmacol. 131.(8): 1537-45
(2Of)O)). Protocol for SP .4 AMP As"t y i" Human LSI
74 T Cs-Hs M r i l * PG02 C man Chemical Cai# 2010)
fBMX (S gn i t 5879) cAMP SPA re screesiing ussuy
system (Lrnersham code RPA 559) 96-weU cell p a s
(WaHac Cat# 1450-5 16) * Wailac 14SC' Micropk e Triiux
scintillation counter (PerkinEimer) * Plate eale
Eppcsidorf tubes * Dulbeeco s Pliosphate-BofSere
Saline (PBS) (In v roge-a O O s33) Disti  d r " Vo t *
Magnetic stirrer and stirrer barsR e t Preparation:
Ail r g nt shouk! be uH wed to equilibrate to room
temperature before reconstituSiors. 1X assay buffer
Transfer the c n e s of the. bottle to a 500 mL
graduated cylinder by repe ed ashi disuikxl water.
Adjust the final v i m io 500 mL with distilled water
and mix. thoroughly. 



) Ly i reagent 1 2 Dissolve each of ie lysis reagents
1 a 2 i 20f) L as iy buffer r spec iv iy. Leave a room
temperature for 20 s.e to dissolve. SPA anti -rabbit
beads 15 Add 30 p .. o f lysis buffer 2 to he hoittc.
Cktitly shake the bottle for 5 mi u.e . Antiserum Add
15 o t lysis buffer 2 to each vial, and ntl mix until
she eoeiieiUs are completely dissolved. 0 Trace T l
:eAMPj Add 14 mL lysis buffer 2 io each vial d gently
ix until the contents arc co pl e y dissolved.
Preparation of kmitursoreagem 1.} Add q volumes of t c
i\ aniis and SPA ants-rabbit reagent to u bottle,
ensuriiis that 5 sufi icien: volume of this mixture is
prepared fur the desired number of vveUs - H.}. 2) Mix
thoroughly. 3) 'This immisnoreagent solution should be
freshly prepared before each assay arid o a*--u ed.
Standard 0 1} Add I snL lysis buffer i and gently mix
until contems are compkieiy dissolved. ! The Hnal
solution contains cAMF at a concentration of S12
pmoi/mL. 3 } Label 7 polypropylene or polystyrene
tubes, 0.2 pmoL UL prnol, .S pmoL 1,6 pmoL 3.2 pmo!
6.4 pmol and 12.8 proot.4) Pipette 50") mL of lysis
buffer i into at! the tubes. the 2,8 pmol tube pipeUe
500 ml , of slock standard (512 pmol/ml,} and ix d ro
i r . IVji f r 500 mL from 8 pmol tube to the 6,4
posol tube d ix thorough!)'. Repeal this doubling il i
n successively with the r m itin usbes. 6) 50 mi . U
]LiOt in duplicate from each seriai dikuion a d ihe
stock a od rd wit! give rise to $ 



standard ieveis of cAMP ranging from. 0.2-25.6 proi rd
Compound dilution buffer Add 50 mL o f ! M IBMX into
100 l PBS io make final concentration of iO mM arid sc
l at 0< Kl C for 20 minus.es. Dissolve 1 mg PGD2 FW,
352.5) in 284 mi . DMSO o make 10 raM stock oluti o e
a t 20IJ( \ Before each assay, it is freshly prepared.
Add 3 mL of if.) raM stcsck sokition o 20 mL DMSO, mix
if thoroughly, and trurtnfer IO "iL to 40 rsiL PBS. 5
( i ipou n Di I t ion Compound diUifksn is carried out
in Biomex 2(XX) (Bcckinan) us>ng Method l ...cAMF DP
11 poinrs,. 5 mL of each compound from the 10 mM
sttick con ound plates, i transferred to e wells of a
%-wd 0 plate respectively below.F; the plate with 45
m.L of DMSO except column 7 is Oiled with 2 mL DMSO.
Pipette c lu ! thoroughly, r transfer 2 mL into column
7 parallel. Perform I :H)  l dilution from colup u \ :
col 6 a from colu 7 to column 11 by sransfer 5 mt to
45 mL DMSO k>m follow ing concentrations: Fill n 6-w p
i with 247.5 mL of compound dilution buffer. Transfer
2.5 mL of eri lly dtfutsxi co p d from above plate to
the ne p e (1: 100 diiuuon) as foii owing:C d QGrowth
I LS 174 T ,dways grow.n in MEM (ATCC Cat# 3,Q-KlB),
10% FBS (ATCC Cai# 30-2020} and additional 2 mM ai
370C and 5 CO . 2 . Warm 0,05% T yp i and Versi p
Onvrogen Cat# 53 O- 54 ) a 3T C r bath. 3. Rern.ovc
growth medium from ceSls. CeRs n T i65 fiask are
washed twice with 4 niL Trypsin followed by incubation
at 3 7"C and 5% CO: for 3 minutes. 4 . Add IO rviL of
medium d pipetfe thoroughly to separate the ceils and
count the cells. 



5 . Bring the cell density to 2.25 Uf cells/ml atid d
2(X) mL ceils/well (45,(KK) cells/wei;} in %-wsH
plates I d y before he assay. Assay Procedure  av I
Seed 45.000 cells/well in 2(K) mh p edium iti 96-wcll
plates. Incubate h eel! piatc at 3? C\ 5% CO; 95%
humidity overnsghl.Day 2 Perform compound difuuon.
Prepare assay buffer, lysis buffer 1 2. GD a:id
standard Aspirate media from the ceils, and add 100 mi
, o f compound solution Zyrn&rk ScidoDe~ALH/FD
protocol cLMF DP. 4. Incubate die cells at 37 C, 5% CO
? and 9S >humidity for 15 minutes. 5. Add 5 mL o f 300
nM PGD2 (2i)X 15 ruVl Una! concent r pn) into each
well using Zy rk protocol cAMP DP PGD2, ami incubate
the cells at 37" C", 5 CO ;. d 95% humidity for
additional 15 minutes. 6 . Aspirate media fronii.be
eelU and add 50 mL lysis buffer ! using Zvrnark pro
oco cLMP DP lysis, and incubate at room temperature
with shaking for 30 rninmes. A<k! 150 mL
imniunoreagent to ail wetfs (a total volume of 2.00 ml
veil). 8 Seal the piates and shake for 2 minutes, put
into the chamber of the Wailac iracroiitre plate m
scintillation counter for 16 hours. C.o t the amount
of ! T| eAMP for 2 minutes m 1450Triius scttilation
eou tsr. Data Pr cess Se p sumdard curve of cAMP
versus CPM. Fable 1. Typical s y data for standardThe
cAMP concentrations (pmol/rnL) of unknown su ple are
calculated Ixo t d cu v f cAMF 



versus CPM. % inhibition is calculated using the
following fop a : iohibiiion - mol o f coniroj - pnio;
of sample) X 1 O priioi of conuo! (cells PGD2 o r ly l
"h preseni. hive t o may be embodied in other specific
forms i o t depa t n irosn the spins or se l t ib e
thereof.We claim: A compound of formula [Iy. h i : R1
i 2 4 -dk:hk>ro-rhetiyi or 4-lrifIuoromethoxy~ph.enyi.
ami when is 2.4-dichioro-phenyi, then R is
3-eurboxy-pyrroikli pyl, 3,5-di-U -hydroxy- 1-methyl-e
ihyiV phenyl, 3-a  ipo-piperidin-l -yl, 4-a piu)o-pipe
pdin-i-yi 4-acomrnide-pi rendi -i-yl, i-srseihyi-2-
carbo> y-23 -dibydro- i I pdo!-5-yl, 3-( .1 -l
-bufylsuJfortylaminociirbonyi- 1- by -ed y J phenyl.
B-li-dijneOjyiaminosuifonyiammocarhonyl-l-TneSbyi-etby
S^-phcriyl, 3--(i-thiomor rhv i v- 4 yk . x is y!~]
--!Tieihyi-cihy])-phcnyK 3-{ i-aminoc rbonyi-l-iT
cthy!-e hy]}-phefiyL ?~(idireefhySamiTiocarbony]-!
-methyl -ethyl j-phenyl,
3-carboxyrncShyi-ptfseridm-l-yK - i jcthylsuifo^yiamin
^rbtinyl-piperidi p-l-yi. 3-ctbyisuifonylaniiiiocarbor
yi-pi^ridi p-i-yK - ibotyi& ts!tb
ybminocarb"nyl-piperidin-l-yL
IVtrJfiuorometbylsuJibnylaminocarbonyi-ptperidirs-!- y
3-[  1 et ia ol-5-yl )-a inocarbonyfJ-pjpefidm-i-yK .
um x arbor vl-piperid i - l -yi, 3 - d i
EieUiyJurniruxarbonyl-piperidts-i-yK
^-dimethylaminosEiUbiiylaiTiinocarbo
pyl-picridin-i-y!. or
2-carbosy-2,3-dihydro-ben?,oiuran~5-yi, and whea R s
44rifiuoromethoxy-phenyl, tben R is
3~{!-meihyl-i-carboxy-eihyI)-pip<;fidinyl.
3-oarboxypiperidinyL . -rne hy islfonyl
iTinocarbonyl-p peri diii- 1-yl, 5-carbo.
y-shiophen-2-yL r pharmaceutically acceptable salt,
hydrate, or solvate th eo f pbar i c caiiy acceptable
prodrug h eo f p rrn c c-illy acceptable salt, hydrate
or solvate fsf the prodrug. 



2. The co pou d sccordi g io claim i . which is
l-{6-(2- ( , >f bk m-pb nyl} t3yla rr o] 2-mcthyi pyru
din-4 -y |~pym)lJdme-3<adx>xyJlo u d 2-( I
-12-Metliosy-6-| 2-(44.ri!.] uoromethoxy-phcoyI}-etby
a 'uiql-pyrirnidif -4-yJ }-p' d;r :~3-y }-2-
rnethyl-propiorsic acid,2-;3-< 6-i2-(2 :4-I)iciiioro--
epl .i-etSiylamino|-2--; e:hoxy pyr imid 5n--4"}i -5-
1-hydroxy- 1-rrssthyi-eihyi}- phesiyM-ptOpan-2-ni.
CH3-Amino-pi rerkii p -y --2. n ; lx>xy
[6-(4--Arnim>-pipsridhv-l-yl}--2-ir^thoxy-py^ 5 N-( !
-{6-42-{2,4-Dichioro--phenyS)-clhylammoj--2-methoxy-
ryr]midin-4-yl}-piperidh\- ;-y1)-iii;etaf-iid , - - -D
chlor a-phe iy yl i o i- -o e y py imi i -yp - l -rn
fbyi hydro IH d le-- 2-carboxyRc acid,
2-Mefhy!-prpaoe-2- u!fonie acid j2-Ci-{6-|
2-{2,4-dichioro-phe"yn-efhyia!ninoj-2-meJ;
hoxy-pyriftiidi^-4- y { -phenyl
j-2-methyl-pixsp!onyl]-amide, IO N N-di e yI;
:iroide-2-s UOpJc acid -(3- 6-[2 4 -dich]oro-phcnyi) S
yian imo!-2-methoxy-py5 5miilin- 4-yi I -phenyl }-2
-snslliy !--r orianyI|--atnide ; 2-{3-{642K2,4-Dichk>
to-rh rsy e hylanwnoi-2-- p
axy--pyfimidm-4-yiS-pheny3j-2-methyi-ithiD!
r:D!ph"lki-4-yl- rroraij-l-C!pc , ?. - {6
-|2-(2,4-!.>!chioro--pheny!)-eihy!afH(no] -2-rocthoxy-
ryri piid n-4--yI \-phe yl i-isabiUyra nide, 15 2 - {6
-12-(2 4-Dichioro-- heny]}~ hyian ino 2--me rhoxy-ryri
piid uv4 yl -ph pyf)-N,N-<li picShyl- ]5>ob"tyr
?r>ide, {i-{6-| 2 (2 4 >khio^o-phenyi)-cihyia p no]-2
metho xy-py inVidi^^4-yi [-pipcrid!"-3-yl)-aecUc acid,
{2-MeU > y- -; - ;4-4 i]  k
m]eih<>xy--phcnyl}--cfhy?ami o y nidi -y!
>-piperidinc-3<arboxyHc 20 N-p -{2-Meh u
y~6-[2-{4-irii]uor ame[h xy-phnyi^ me h i iilfo ia id 



N-{i-{642K2,4-Dicl oro-pheoyi)-e hyla
n!TOj--2-fnethoxy-pyrjmklin-4-yl^pipfi
d!ne--3-carbonyl}-- r h es ifo i p d Ethaf }esuironic
acid (l-{6-[2- 2,4-dichioro-pher!yi)^ihy
{aii}irto]-2-methoxy--pyrimidin4-yl - ip 2. rbony
I}-arn id , 2 Mcthy!-propans;-2 -s fo ic cid
(l-j6-f2-C2,4-dichloro-phenyi)-<:fhyUjmino .i-2 -(r e
h xy -ryrimi in-4- yl }-pircridiiie-3-carbonyi i-a
mide, N-{ S-{6-}2~(2,4-Dichiorc
pheflyl)-eihyIartitnoj-2-(tm)^ iriJluoro-tis thanes
libiiamkle. 30 ]-{6-| 2 2,44
ichioro-phejnyi)^ihykmVir!n]--2-methoxy-pyri
tnidif^4-yi|--piperidme-3<2rsx)xyitc acid ( H lctri
ol-5~y\}~nmkk ,
I-{6-(2-{2,4-Dici3k-sro-pKcny!}-ethyiami"oj-2-methoxy-
pyrimtdio4-yi}-p p ri ii ; C c)Lyiic acid
amide.diniethykiSTside, N N Dim h ylami k -sulfonic c
id ] {6 2 4 d id loro ph y  y Tii"o]-2-me hoxy-pvrti
rWid n yi}-piperidine-3-<:grlx)xaiiiide, 5-{2-Me
ihoxy-6-i2-{44riflvt aromethoxy-phenyl)^ihylamtraj-py
pmidi p-4 ihiop h --2--c rb o x i - acid or 5-K
J2-(2.4  l ri -p h
pyl^ethylaminoi-2-mcihoxy-p)^midm^->4}-23-dihydro-bc
ui u m--2- carboxylic acid. 3 , The compound or ihe
ssktr prodrug according to l i which l 6 2 (2 i h k ro
-phe n> }- thy mino j-2-m thyl-p ri mid in-4 -y }-p 'n
o !id in -3-<arboxy }ic acid. 2~( l - f2 Mc t ox -
~[2-f4 -t r it] uo omethoxy- h ny k
thylamiiio]-pyrimidin-4-yi}-pipeiid n-3-y!}-2- ii i
yi-propiofi acid. 2--[3- f6-[2-( 2,4-l
ichir>ro-phcsjyI)-s;thylajninoi-2-methDxy-py pmidjn- g
\-5~{l -hydroxy l hy i- y i 



phe.iy ! -propan-2-oL [6~B-Am5no-p}p riditvl- g
i)-2-mcth q y-pyri d i -4-yl!-[2-{2,4-dichk>r<.vphe y
) yi ne. Cv{4-Ami q~pip<;ndin~ l ~y !) 2 meih oxy
-pyri midm~4 -y lJ [2-{2 ,4 iJc hJ o rc>
heny!}-efhy!j-amfns. N-(I - {642-(2,44. ) k hk>ro-pb<;
nyJ)-ethylamino]-2-m"thoxy-pyrimidiri-4--yn--piperidi!
3--4--y ] ) acetaEr:idc ! 5 - {6 2 {2,4 Dic k5r -pb ny
!)-e hy3 n ino}-2~fnethoxy-pyiimidln~4-yl } me
hy]-2,3-dihydr - Tf-I- indole- 2-carboxylic acid. 2 Me
ihyi-propanc-2 -sulfonic acid {2~(3-{6~[2-
.,4-<J(chloro-phc.fjyl}-erhylas
pi!joI--2--meLhoxy-pyrii tii<iisv4- y
!}-phenyD-2-sncthyl-propiooy! j-amide,
N,N-dif"ethyia.midfi'2 -sulfonic acid
[2-(3~{{>42-(2,4-dichloiO-phenyi>-eLhy ! S 4-y
}-phenyl }-2-iiisihy!- rrpionyl]~ii[nide, 2 -(3 {6 2-
2 ,4 -Dic h io ro rhenyi)-ctbyiamiso|-2-!r
iethoxy-pyrimidin-4-yl -p hc ny l) - fne h yi- i -
thiojno f hoiirf-4-y!-propari-!-one, 2 -{3 { [2- 2 ,
-] >klUoro-phenyJ)^fJiy!amJtioj-2-mediosy-pyrix5isdi
-4-yl} -rhe!jyi)-Jsobu!.yratnide, 2
-{3-{6-[2-(2.4--Dichloro-phenyi)^thylainmoj-2-meth q y
ryrimidin^-yi)- he"yi}-N.N-di methylisobuiy p piide,
~{f>-i2~(2,4-DichSoro-phe t yI)-ethy!u
iino|-2-)n6!{hoxy-pyrimJdin-4 y l f -pi re rid T 3--y
l ) ac tic acid, l ~| etho y 2 {4 4 ri f1 rDm ho xy
heiiy!)< th amino j-pyr irnid in-4 -y r acid, N I {2
-Mc tho xy-6 -i2-(4 -lrif1 o roi
sthoxy-phefiy]}-e{hyiammo}
yrimidin^-yl}-ptpendine-3~carhcuiyi}-
me-hanesulftmaiaide.5 --
d-j2-(2,4-dk'htoro-phenyl^thyiamirio]--2--mtMhox
2-carbo y c i hy es,t"r. ( 6~ 2--{2 4--dic k >-ph y
}-.e yh J c | 2-- e  y pypmidh -4-yi)-p epdk;-3-y! c k
id ethyl r 



5 N-< 1^6-[2-{2,44)ichktfo-phenyl)-ethyUm noj-2--m
rnethaneMjlfbnarosde. Elhanesulforuc acid ( !- {6-i
-(2,4-(iJchlorOph ny )-e yl iino
<2-me!hoxy--pyrsrpidis -4-y! )-ripqfkliac-3 -
uitbonylramitk, 2-Methyl-pra rariC-2--siilfomc id {l
-f6--[2-(2,4--dich1a --| i pyI heUiyla no | - - ih
y-->y f id ! - !0 yl j-p j r>er dine-3-e rbonyl)
-amide, N_( ] ..< ( - 2-{2.4-Dichlor u-pbe pyl )-ed
y!amir]-2--meShoxy-pyrirnid i -4-yl ) -psre!id k'-3 ca
boriyI)-( .( ( - t 0uo.ro-me! h e 1 mide,
1~{642-(.2.44>ich oro-pbenyl)-ethy]amtnoj-2- p3
ihcxy--pyri id iri 4-yI }--rip ri din 3- b xy1i acjd
IHtc ra "> ~ -y  } S i k-, \ 5 i-(642--(2.44 iciiior
pb pyl)-<;thylamJno]-2- pieihoxy-py mid in yj }-p
peridinsO-carbo\yUc acid -{6~[2-(2.44 ich]orq ph nyl
)-ethyia ino | -2 e hoxy-py timidiu^-yi f -pipLt
idpe-3-carboxylic acid di eihyi de, N N D
;thyfc-midtv2-s iiIibfi!c acid l--{o-[2-<
2.4-dichloTO-phe"yl)-ethyiaminoj-2-oiethoxy-pyriniidin
-4- 0 yl I -piperidirse-3-carboxu ide, 5 -!2-Met
hxy-6~[2-(4-triflu romethoxy-phe"yf V h Sarinoj -pyri
m\ip-4-y i 4hiophene-2-csrb L. y i cid O
5-{6-i2<2.4-Dichk>ro-phefiy!}-ethyla tnmo i 2 me
hoxy-pyri idin-4-y - ihyd O b H q r H-2 carboxylic
acid, 5 or apharmaceutically accepiuble sal:.,
hydrate, or solvate thereof. 4 . A pharmaceutical
composition co uprisi g  phapnaceuticaHy effective
amount of e cosnpound according to claim I or a
phapmcemieaSiy acceptable sah, hydrate, or .solvate
ihercof. a pharmaceiuically acceptable prodrug
{hereof, or a pharmaceutically acceptable sail,
hydrate or s vate of the prodrug, i 



0 admixture with &pharmaceutically acceptable carrier.
5. A method for treating an allergic disease, systemic
mastocytosis, a disorder accompanied by systemic mast
cell ct iv ion. anaphylaxis shock,
hropchoconstriction. bronchitis, urticans, c e ia.
diseases accompanied by itch, a disease which is
generated .secondarily a result of behavioraccompanied
by stch, mfl mation, chronic obstructive pulmonary di
s, ischemic reperfusiors injury, cerebrovascular
accident, chronic rheumatoid arthritis, pleurisy, or
ulcerative colitis;, In p tien in e d thereof,
comprising administering to the patient a
pharmaceutically effective a o n of he c p ac o i So
claim I or a pharmaceutically acceptable salt hydrate,
or o va e th reof a pharmaceutically 5 c e a le
prodrug thereof, or a pharmaceutically acceptable
salt, hydrate or v e f the prodrug. 6. The method
according to claim 5, wherein the a disease which is
generated secondarily S a lt of behavior ec pa by itch
is cataract, retinal deiachrneM, inffansrnaiiosr
infection or le pi disorder. 0 ?. The method according
to claim 5. wherein She e ic disease is uUergie
rhinitis;, allergic cosjuficSivkis, atopic derrna tis.
bronchia! asthina or food aiiergy. 8. The method
according to claim 5, wherein the dise e accompanied
by itch is atopic denruuitk or 5 urticaria. 9 . The e
hod according to claim 5, wherein the disease that is
generated secondarily as r sik of behavior accompanied
by hch is cataract, retinal detachment,
intlasrsmation, infection or sleeping disorder. ( ill.
The method according to claim 5, which i for treating
bronchial asthma. 11. The me h d according to claim 5,
which i for treating allergic rhinitis. 12. The method
according to claim 5, which i for treating allergic
dermatitis. 5 13. The method according to l 5, which
is for treating allergic coj J ne vitis. 



14. The method according to claim 5, which is for
treating chronic obstructive pulmonary disease. U 15.
A pharmaceutical composition comprising a.
pharmaceutically effective amount of the compound
according to claim i or a pharmaceutically acceptable
salL hydrate, or solvate thereof, a pharmaceutically
acceptable p o r g thereof, or a pharmaceutically
acceptable salt, hydrate or olva e of h pr d u , a
compound l c d froro the group c si ing of ;m
antihistamine, a leukotriese antagonist a beta a o ist
,PDE4 h bit r 1 T P atiugoi sl ami a tT aiifagi"ms$ in
a-lmUtme vs. ith ph r 'm . y s c v pUbi carrier, l ( .
The phar uccuitccd o po it ac di to claim 15. h re the
pSh u i c - v l  si i ! c i ifi l . e kuUrt p n pla O
s is u k k t or t lu t t tKe 1 i ni t i bu r l a lb u
p r lerbutaiine, PDH4 inhibitor i s roSluiuilasJ c o
la . the TP ct Ui r ; Ra at r b n. d the (~rTb2 a ta
oni i Raraatrohan. 




