1 Pyrazol e Analogs Field of the Invention 5 The present invention
rel ates to conmpounds, conpositions, and nethods for treating diseases
and condi{p%0fekddz particular, the invention relates tQ-GRIRGHNIF
conpositions, and nethods for treating allergic and respiratory

di seases, disorders and conditions. THe invention further relates to
a conmpound of forrmula (I): 10 or a pharnmaceutically acceptable
salt and solvate thereof, wherein RLis For H In particular, the
present invention relates to 4- ro-4-(1-methyl - 1H pyrazol - 5-
yl ) phenyl ] thi 0)- phenyl )tetrahyﬁ&%&%ﬂ?‘g ®4- carboxani de and to
4-(3-([4-(21- et hyl - :

1H pyr azokpy 6PRE Nt} Phenyl ) t et rahydr o- 2H- pyr an- 4- car boxam deand
to 15 pha T ceptabl e salts and sol vates of each of these
conpoufds T aresentipyndion éelates to corapqundpagantiositions, and methedsdiontrealings ed
in the pr [ Ok ondifUMROSht | Ngnal FlVB B Se h
conpounds.gEéBéa%Eg(ragﬂngo%f th'eS"I.l n\k/’éé}ﬂ_?ti"%ﬁ ﬂ%om‘l‘!ﬁgtlﬂﬁﬁ%ﬁi ﬁetzo'gio‘luf‘“%re
a group oformpesHiopspandmethadsifer Wealingralergic and respisgtony diseasgs. diserdersi n
NUITer ous  ghPEsIfRdNs. THe itetinlien FiMhbARTHRd b Y &hﬁz%@ﬁ&éfﬁﬂﬂuléklb:er gi C

di sease states (Sanmuel sson, B., 1983, Leukotrienes: -Science 220,

568-575). The enzyme 5- |ipoxygenase (5-LORconvgrt®, arachidonic acid
into the | eukotriene A4 (LTA4) which may then be hyd/'bl yzed into

| eukotriene.64 (LTB4) by,the epzymve - Qleaseryor 25 may react
to formleukotriene C4 (LTC4) b

LTC4 synt hase. Leukot r | &pes @ B4 havé:been shown

to be the nost potent brQ constrictors yet studied in human
subjects. LTC4 and LTD4 hawe al so been reported to pos(ﬁi bly cause
m gration of ' i

I eactipn medi ated by
experinentally to play a ree i n¥the 7% fati on i nvol ved in ast hnma.
In addition, inhaled LT @ | eukotri ene 04 (LTD. have been reported

10  or a pharmaceutically acceptable salt and solvate thereof, wherein Ry is F or H.

in particular, the present invention relates to 4-(3-{[3-ﬂuoro-4.-(‘1 -methyl-1H-pyrazol-5-
'yl)phenylithio}- phenyl)tetrahydro-2H-pyran-4-carboxamide ‘and to 4-(3-{[4-(1-methyl-
1H-pyrazoI-5-y|)phenyl]thio}p‘henyl)tetfahydro-2H-pyran-4-carboxar’nide and fo
15 ﬁharmaceutically acceptable salts and solvates of each of these compounds and to
processes for the préparation of, intermediates used in the preparation of,

compositions containing and the uses of such compounds.

Background of the Invention

20 The leukotrienes (LT) are a group of highly potent lipid mediators that ptay critical

roles in numerous diseases, including inflammatory diseases and al[ergii: disease

" states (Samuelsson, B., 1983, Leukotrienes: Science 220, 568-575). The enzyme 5-

lipoxygenase (5-LO) converts arachidonic acid into the leukotriene A4 (LTA4) which

may then be hydrolyzed into leukotriene B4 {LTB,) by the enzyme LTA4 hydrolase, or

35 may react to form leukotriene Cs4 (LTC4) by a catalytic reaction mediated by LTC4
synthase.



5inflammatory cells into asthmatic airways (O Byrne, Chest, Vol 111,
(2):27). Activation of the 5-1ipoxygenase (5-LO pathway |eads to

t he bi osynwm@bgﬁuﬁej%a nunber of proinfl anmat ory | eukot rp@ﬂﬁgzbdmuglg
medi ators. The critical role of leukotrienes in allergic and

respiratory di seases has been denonst2ated using 10 several ani nal
nodel s of LT ,defictency, particularly 5-LO knock-out m ce (Leuchron
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Israel, EE & OByrne, P. (1999), N EngL J. Med. 340 197-206). For a
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In particular, 4-(3-(4-(2-methyl-1H-imidazol-1-yl)phenylthio)phenyl)-tetrahydro-2H-
pyran-4-carboxamide was previously tested in human clinical trials (US 5,883,106
and EP 0787127).

25
There is a need to provide new 5-LO inhibitors that are good drug candidates. Such
5-LO inhibitors should show good potency, possess high levels of selectivity, and
have properties particularly suitable for providing effective treatment while minimizing
or eliminating side-effects.

30
Summary of the Invention

Compounds have now been found that are potent and selective inhibitors of 5-LO,
and provide superior side effect profiles to those compounds known in the art.



and pharmaceutically acceptable salts and sol vates thereof. Another
enbodi ment of the present invention is directed to a conpound of
formul a (1®hi2p0ghesdd; @anot her enbodi nent of the present igM@BLIy9Po3s1s
there is provided a conmpound of formula (V), useful as synthetic
intermedi ate for the manufacture of a3conpound of forrmula (la) 5 CH3
I n anot her enbodi ment, the pr esent invention relates to a conpound of

fSS:’\TaJ.![ :‘S(![ er eo 6&&%9@'}?' ne OVG ?Anl %S%gg S a md&%foﬁn@%ﬁ?gnula

Anot her eﬂbodlnent of the present invention is directed to a nethod
of treating a disease, di.sorder, or condition, whereiq the disease,
di sorder or condition is selected fromthe gftoup clpnsiNsti ng of ;-
asthma of whatever type, etiology, or pathog neS|sT in %articular
asthma that is 15 a negber sel g€l sisting of
atopi ¢ asthma, non-atopi c ast , atbpic br onchi al
19E- nedi at ed ast hma, bilonchi : asthom, true asthm,
intrinsic asthma cgused “ i gi Sturbances, extrinsic
ast hma caused by envi r o
or inapparent cause, non- at opi ¢ asthna 20bronchitic asthmg,
enphysenmat ous asthma, & i se-induced asthma, allergen induced
asthma, cold air induced occupati onal asthma, ()

or a pharmaceutically acceptable salt and solvate thereof, wherein R4 is F or H.

In another embodiment of the present invention, there is provided a compound of
formula (la):

H,N

0
and pharmaceutically acceptable salts and solvates thereof.

10 :
Another er_nbodiment of the present invention is directed to a compound of formula

(Ib):

‘HyN 5

15 and pharmaceutically acceptablé salts and solvates thereof.



infective asthma caused by bacterial, fungal, protozoal, or viral
infection, non- allergic asthma, incipient asthma, wheezy infant
syndronme apg RiRssol ytis, chronic or acute peygB2ge7/003518
bronchoconstriction, chronic bronchitis, snmall airways f%o struction,
and enphysema, obstructive or inflamfatory airways di seases of

what ever type, etiology, or pathogenesis, in particular an
obstructive or inflammtory airways di sease that ' is a nenber

sel ected fromthe group consisting of chronic eosinophilic 5
pneunoni a!n @retbei emBediment ol (e pasen inveptian, deersds Pomied a coppovithef

I ncl udes GhrfaRl 6/)D6A st dyhinell iRt 19 S FERURENAY BPESBmpound of
associ ated or not associated with COPD, COPD that 1s characteri zed by
irreversiQWTWﬂ%ﬁQ%gressive ai rways obstruction, adult respiratory

di stress syndrome (ARDS), 5exacerbation of mirwgys hyper-reactivity
consequent to other drug therapy and airways di gfease that is

associ ated with pul nonary hxpert-af'onh DroRchi tN.§ ,0of what ever type,
eti ol ogy, or pathogenesis, In pa hitisahat is a nmenber
sel ected fromthe group copsisting acH @ onchitis, acute

| ar yngot r acheal bronchi 1, ardehidic Bonchitis, catarrha
bronchitis, croupus tobroncHitis| dry bronchitis, infectious
asthmatic bronchitis, productiyve bronchitis, staphyl ococcus or
streptacoccal bronchitis and sicular bronchitis, acute |ung
injury, bronchiectasis of mhatever.txpp, eti ol ogy, or pathogenesis,
in particular bronchiectasis that is a nmenber selected fromthe group
consi st i ndf 8rotasy emkpdireent; thenresrit inventipsi relatesleupemerind of formula 8a)
bronchi eclopgibFer pHERinbSSUTCRIOEEpREIEARIS and 30V A8 terB50BS RcfitdPstove,
cystic bronchiectasis, dry bronchiectasis and follicular
bronchiecﬁH§§§?53"3¢FQP%%bject in need of such treatnent, conprising
adm nigtering to said subject a conpound of fornula (la) or (lb) or

har maceut.i cal | ccept ab sal ts and sol vates 20t her eof .
P Anot(f}ler gmgo im%nt o} t?'le present ?nvention is directed to a method of treating a

disease, disorder, or condition, wherein the disease, disorder or condition is selected
from the group consisting of:
» asthma of whatever type, etiology, or pathogenesis, in particular asthma that is
15 a member selected from the group consisting of atopic asthma, non-atopic
asthma, allergic asthma, atopic bronchial IgE-mediated asthma, bronchial
asthma, essential asthma, true asthma, intrinsic asthma caused by
pathophysiologic disturbances, extrinsic asthma caused ny envirecnmental
factors, essential asthma of uhknown or inapparent cause, non-atopic asthma,
.20 bronchitic asthma, emphysematous asthma, exercise-induced asthma,
allergen induced asthma, cold air induced asthma, occupational asthma,
infective asthma caused by bacterial, fungal, protozoal, or viral infection, non-
allergic asthma, incipient asthma, wheezy infant syndrome and bronchiolytis,
e chronic or acute bronchoconstriction, chronic bronchitis, small airways
25 obstruction, and emphysema, '
= obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that -
is a member selected from the group consisting of chronic eosinaphilic



Anot her enbodi ment of the present invention is directed to the use of

a conmpound of formula (la) or (Ib) or pharmaceutically acceptable

salts and I hereof in the manufacture of a nedi L.t he
18

t r eat ment ‘(%)/ 2“‘?89(11 §4e)%se di sorder or condition 25 sel ectﬁﬁ%%&@ﬁ

group consisting of: asthma of whatever type, etiology, or

pat hogenesis, in particular asthma that is a menber sel ected fromthe
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bronchitis, ary errp yspnea assocl ated or 'to not
associ ated Wi ﬁhUt@@WIQmJ@G?D that i s charact eri zed by irreversible,

progr essi ve, ai, t e me
( ARDS) , exacer at'l onﬁg§ éf%%ehq’%-?ﬂé’ I Vi té&tﬁ%%sn%&%,eﬁf pt%)cé)tf&g[ er
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pat hogenesis, In R t1cular bronc er se
from the grouBrAshieriasisngeystic abignehiestasishidry s broashieetasis and folhcular

bronchiectasis.
in a subject in need of such treatment, comprising administering to said subject a
compound of formula (la) or (Ib) or pharmaceutically acceptable salts and solvates
20 thereof.

Another embodiment of the present invention is directed to the use of a compound of
formula (la) or (Ib) or pharmaceutically acceptable salts and solvates thereof in the
manufacture of a medicament for the treatment of a disease, disorder or condition

25  selected from the group consisting of:
o asthma of whatever type, etiology, or pathogenesis, in particular asthma that is
'a member selected from the group consisting of atopic asthma, non-atopic
asthma, allergic asthma, atopic bronchial IgE-mediated asthma, bronchial
asthma, essential asthma, true asthma, intrinsic asthma caused by
30 pathophysiologic disturbances,  extrinsic asthma caused by environmental
factors, essential asthma of unknown or inapparent cause, non-atopic asthma,
bronchitic asthma, emphysematous asthma, exercise-induced asthma,

allergen induced asthma, cold air induced asthma, occupational asthma,



| aryngoet racheal bronchitis, arachidic bronchitis, catarrha
bronchitis, croupus bronchitis, dry bronchitis, infectious asthmatic

bronchltls ve bronchltls staphylococcus or st
bronchitis ang ve%&%ular bronchltls acute lung |nJury€8§%8&ﬂ%&%hs

bronchi ect asi s of whatever type, etlolﬁogy, or pat hogenesis, in
particul ar bronchiectasis that is a nenber selected fromthe group

consi sting of r | at ed  braopnchi
f usi f or m br onchi 8{('; aéséltgmgggggﬁ @FE&bérEhé%nagé ![-b §tozoal c%;svfrﬁpm%&on ndh-
br onchi ect asi salled;nqaﬁhmamhclpenh@tMaMbe infard Bpndréme aodh bentkisiyis, 25

Still -anot her f n Is,directed to the
usla of aacorrpou(%Hcl‘Ig'ﬁéj SSF;’ECU% b?&i“)hgécﬁgﬁ%?ﬁ o¥ﬁ%h% "%Pél]ﬁ%-ca‘fm airways
accept abl e sal ebstraetibns ahd/empbysehwar eof for use in treating a 5-LO
medi at ed di sea d n odi_nent fth
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5-LO nedi at ed a. sease, disordéer or co
of the presentpriesuenia oshrenic dibstuttivd padmanaiyadiseassut(CORD).c QORI thaton

conpri-sing a GRORMING&ic becHEHﬁlﬁ eﬂJlrﬂ% a(?;é é’xlpmsen a Bnh 8§ H%%o%%kédy or

acceptabl e salts and solvates t arrra |ca
accept!@bl e exdi9hi asspciadAmih hePPBNHAPReiat dé Qhaeaqtﬂresémy umrmbto.n

provides a proggsesdid asysPoEdRaLHdn! Qampfes%&gp@#@s% ndrBh kAo )

wherein said process conprises contacting uor oacet ophenon
with 4-(3- Kt ri9@6gPalin ofiainyeys hnestieasiivipt eansequent to other drug therapy and

hydr o- 2H pyr a%ﬁva?@ﬂﬁ@é@éﬁhﬁ?s'a@s&c‘ib@ed%ﬁ? SAmBn&y l@fl?‘l@nts%hl e base and

in the 10 presencé of a suitable solvent, optiona W th a suitable
addi tional redyembhitspfveiaener type, plickeaycor Rathgaenssis. i!‘opal'étwl@[ﬁppmtwat e

time and t enpapatislaGndribdl MR ffonk Breldrd
fluoro-4-(1-nmet hyll 1H- pyrazol - 5- yOphengg/r R CQHSISt'Rg of ?cutteetbrrogﬁh% %—ﬂpy

ran-4- car bOXa{ﬁqyag}otrachegom'pmqsngrachldlc bronchatls catarrha bl’Ol’lChltIS croupus
4-(3-([3-fI Uortﬁ’oﬁbh(tﬂ; R tRrchids); afébmlasﬁrryéﬁefb@asdrdtfshbr%h@éiﬁ@ﬂ&nbﬁmé ahy

drol52H [ pyran;4-car boxan de wth at | east one suitable reagent to
facilitate pyrsé%y COTEA PEFPIPCRR! SERCRIUE AR ¥eHpHANRIoRshitiBor I a
(la). Anothar amt@qdmgmm,yof the present invention provides a process

for the preparatlon of conmpound of formula (1b)wherein the process
conpr i8eg:  * bronchlecta3|s of whatever type, etiology, or pathogenesis, in particular

bronchiectasis that is a member selected from the group consisting of cylindric
bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis, capillary
bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular
bronchiectasis. :
25
Still another embodiment of the present invention is directed to the use of a
compound of formula (la) or (Ib) or pharmaceutically acceptable salts and solvates
thereof for use in treating a 5-LO mediated disease, disorder or condition.

30  One embodiment of the present invention is directed to the use of a compound of
formula (la) or (Ib) or pharmaceutically acceptable salts and solvates thereof in the
manufacture of a medicament for the treatment of a 5-LO-mediated disease, disorder
or condition. ‘



20 contacting 4-(3-Bronophenyl)-tetrahydro-2H pyran-4-car boxam de
with at | east one suitable reagent to facilitate pyrazole formation
to produc d of fornula 5-

(4- brom)pﬁ\gﬁy - 5)irilrtgelt hyl- 1H pyrazol e; and then cont ac TJlBZl}UgIHUS‘sIS

5- (4- bronophenyl) - 1- met hyl - 1H- pyrazol @ with a conpound of
4-{3-[(triisopropylsilypthio]phenyl}tetrahydro-2H pyran-4-carboxam de
in the presence of a 25suitable catalyst to forma conpound of

formula (Ib). Oher and further enbodinments will occur to those
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conmpound of forrmula (la) or (Ib) or a pharmaceutically acceptable
salt and solvate thereof' is intended to identify a conpound sel ected
fromthe énother embsdimenhef toé preseniSneentipo pravides af mroeedsdor the)preparation
phar maceu or mula (la), a
phar mceu%f%g++é°@§gogﬁ ﬂ-@’ae(raii{ 59[% Sé}dgwaggg%%ﬁ 8 of formila (la), a
phar maceutdasting a%,éetmtamaeetgphmmnemw a%&t(trmpemtrlswmg]ph@w&ﬁewaal e
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accept abl e salt of npound formul a

"t her apeuflyrad+(}- fEﬁPtl"Jétﬂt"l méaqu'é"‘ﬁ')ﬁh%ﬁ%]@up}%#w 'é?tfwdltol'?é“' Eyeamt- of
conmpound &&pekaniBér maceut i cal conposition, or the conmbined anmount of
active ingredients jn the case of conbination ther aﬁ%@}pThi S anount or

conbi ned SPRSRAINIwi4- (R d-({ weetiddH-pirazol-ay)phepyiithiolphenyl)igisahydro-

condi tih OHZHTﬂiyeaﬁﬂfoﬁ‘rbokémﬁfenﬁmﬁ at l8gst WkdsiiBbri RahentdRsEkiiee hh@zole
pr esent vention an | ess 150t hg{o\rnvraﬁg&@ alified, means

admi ni st r TaiPrP P SRRPUBR -cal , conposition or
conbi nation ta effect prevent ati ve pal l'i ative, supportive,
restoratrx r cug%%rvetreatrret reventive treatmnme

The t g
e used nipafty HEGHIER: 41 hESHdnRfon RiReR grprodRss e Frenaatbe
conpound, ofhesmgmted tof fminuladieiséreindie procesndampakéHn s adni ni stered

bj th di f
B 3 R B e e S e
that is smgtabler reag&rttyo factithtes pyarae fombatien loqiredtweta mmnhuhd @ffordblaBae
term'’ pal I%Fn\éghc%r[@ {II\S/H n%gragglgg%ﬂﬁhgﬁn to describe the present

i nvention, nean e co rimceutical conposition or:
conbi nat | eantacting e H‘h-b@ﬂmhewl)a1-wbjye¢lti pyGazplervettiya songuraine fliA-¢3-[(tri-
synptonms Qf Wil i % t
progr essi onp'gP ﬁ&ﬂﬁlhﬁd&@{bwﬁf‘eggﬁygc‘) gﬁ?g?‘a%%# bértsﬂ%g?'ﬂg eb/gﬁ Fg’g%c? °Fi Ofn?
Non- | i2fri t suilgblexaatalystto fprrnlal;@mppe@mgtfbmula ﬁbpar n, disconfort, swelling
or 30 fever.

Other and further embodiments will occur to those skilled in the art in light of this

disclosure.

30 Detailed Description of thé Invention

Unless otherwise indicated, in the present invention the language “a compound of
formula (1a) or (Ib) or pharmaceutically acceptable salts and solvates thereof’ or “a
compound of formula (la) or (Ib) or a pharmaceutically acceptable salt and solvate
thereof” is intended to identify a compound selected from the group consisting of: a .



The term "supportive treatnent,” as used herein to describe the
present invention, neans that the conpound, pharnaceuti cal

conposi ti oaipo{ogé;‘%%gnati on is admnistered to a subj eCtP?@Hﬁ?(@%B&SIéﬁ

a reginen o0 erapy, but that such therapy is not Iim
adm ni strati on of the conpound, pharneceutical. conposition or
conbi nation. Non-limting exanples include adm nistration of the

conpound or _conbj nation,t subj ect si nyltaneousl ith, prior to
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25 The term “palliative treatment,” as used herein to describe the present invention,
means that the compound, phammaceutical composition or combination is
administered to a subject to remedy signs and/or symptoms of a condition, without
necessarily modifying the progression of, or underlying etiology of, the relevant

' condition. Non-limiting examples include reduction in pain, discomfort, swelling or

30 fever. ’

The term "supportive treatment,” as used herein to describe the present invention,
means that the compound, phammaceutical composition or combination is
adminﬁstered to a subject as a part of a regimen of therapy, but that such therapy is
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In the present invention, when there is doubt as to the agreement of the chemical
- name and the chemical structure, the chemical structure governs the description of
30 the compound in question.

The compounds of the invention may existin a continuum of solid states ranging from
fully amorphous to fully crystalline. The term ‘amorphous’ refers to a state in which
the material tacks long range order at the molecular level and, depending upon



Al so included within the scope of the invention are netabolites of
conpounds of formula I, that is, conpounds fornmed in vivo upon
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derivative of tertiary amno groups, (-NRIR2 -> -NHRL or - NH R2)
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desi r abl t :
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phar meldeutPPd)-| y acceptabl e salts of the conmpound for rrul a (I b)

i nclude the acid addition salts thereof. WO

2008/ 065493PCT/ I'B2007/ 003518 12 besyl ate, bi carbonat e/ carbonat e,

bi sul phat &o5IRoYAGE ef thedpvention pawlscexist ip ibothaknsolvalpd andesalvated forms.

edi syl at eIhé&b!ﬂn@tﬂlvaféa"m&i hérﬁﬁﬁfoaﬂe%cnﬂé Hcrﬁ&béilé} c&ﬁd’&@@%ﬁmsmg th
gl ucuronat e, hexafl uoro F hat e, benzat e, hydrochloride/chlori
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oYLt o A AR B S SRR TR pep ke
exanpl e, Ithmn salfspdral soleates) hetrareial the g ahtl st least one other component are
20 present in stoichiometric or ndn-stoichiometric_ amounts. Complexes of this type
include clathrates (drug-host inclusion complexes) and co-crystals. The latter are
typically defined as crystalline éomplexes of neutral molecular constituents which are
bound together through non-covaient interactions, but could als.o be a complex of a
neutral molecule with a salt. Co-crystals may be prepared by melt crystallisation, by
25 recrystallisation from solvents, or by bhysica[ly grinding the combonents together -
see Chem Commun, 17, 1889-1896, by O. Almarsson and M. J. Zaworotko (2004).
For a general review of mujti-cornponent complexes, see J Pharm Sci, 64 (8), 1269-
1288, by Haleblian {August 1975).

30 . The compounds of the inventic;n may also exist in a mesomorphic state (mesophase
or liquid crystal)'when subjected to suitable conditions. The mesomorphic state is
intermediate between the true crystalline state and the true liquid state (either melt or -
solution). Mesomorphism arising as the result of a change in temperature is
described as ‘thermotropic’ and that resulting from the addition of a second



For a review on suitable salts, see Handbook of Pharmaceutical Salts:
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Included within the scope of the present invention are all stereocisomers, geometric
isomers and tautomeric forms of the compounds of formula I, including compounds

20  exhibiting more than one type of isomerism, and mixiures of one or more thereof.
Also included are acid addition salts wherein the counterion is optically active,

Compounds of the present invention can form acid addition salts, by reaction of the
amino substituent of a compound of formula (la) or a compound of formula (Ib), with a

25 suitable acid. As the salt form they may have solubility characteristics that- are
particularly suitable for a drug candidate, in addition to other desirable properties for a
drug candidate. ‘

Pharmacéutically acceptable salts of the compound of formula (la) or
30 pharmaceutically acceptable salts of the compound formuta (Ib), include the acid
addition salts thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.

Examples include, but are not limited to, the acetate, adibate, aspartate, benzoate,
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pat hophysi ol ogi ¢ di sturbances, extrinsic asthma caused by
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cause, noFRe@AhopView amt sui@ble faltbr ecHahdbooR DF lmau;mawéghcm (S X Olﬂlﬁtpéﬁféﬂmi,
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fungals protozoal, or viral infection, non- aI l ergic ast hma, i nci pi ent

ast hma, bronchi plytis chranic or
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di seases 9{ dhaleyer type, etiology, or pathogenesis, in particular
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sel ected from the by sastiepagiogtponnd of fashular{la} oe astompsing iof famelandni a,
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25 means of a suitable ion exchange column,

The present invention also includes all pharmaceutically acceptable isotopically-
labelled compounds of formula (la) or compounds of formula (ib} wherein one or
more atoms are replaced by atoms having the same atomic number, but an atomic

30 mass or mass number different from the atomic mass or mass number which
predominates in nature. '

Isotopically-tabelied compounds of formula (la) or combounds of formula (b} can
generally be prepared by conventional technigues known to those skilled in the art or
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car di onyopeafeied in some circumstances.

15  Substitution with positron emitting isotopes, such as ''C, ®F, "0 and N, can be
useful in Positron Emission Topography (PET) studies for examining substrate
~ receptor occupancy.

As used herein, the term "5-LO mediated disease”, or “5-LO-mediated disorder” or “5-

20 LO-mediated condition” refers to any disease, disorder, or condition (particularly any
pathological conditions), respectively, in which 5-LO plays a role, either by control of
5-LO itself, or by 5-L.O causing leukotrienes to be released, or other like compounds
whose production or action is exacerbated or secreted in response to 5-1.0.

25 It has now been found that a compound of formula (la) or (Ib) or a pharmaceutically
acceptable salt and solvate thereof is particularly useful for the treatment of a 5-LO
mediated disease, disorder, or condition. Examples of 5-LO mediated diseases,
disorders, or conditions, include, but are not limited to, -allergic and non-allergic
airway diseases, disorders, or conditions. '

3o : .

Examples of allergic and non-allergic airway diseases, disorders, or conditions
include the diseases, disorders and conditions selected from the group consisting of:
« asthma of whatever type, etiology, or pathogenesis, in particular asthma that is

a member selected from the group consisting of atopic asthma, non-atopic
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g -Za%asﬂn%tf ve érovmmmbwry %)fwggs HBESES! csifrwhaé\fbng '@f‘% %g@ge or

fibroplasia; auconma, such primary E
(POAG), | uveniRpahqgeaesis,gp Pﬁﬁ‘ﬁ?‘ab%ﬁbﬁiﬁﬁgﬂ“’@ Qi oryiiyiays diseaserthat
gl aucoma, ps quo&%ﬁé}hbé}t L¥IBctal AR MRe GBI rdoﬁélsﬂlrﬁf’ lee rEh?orﬁH)téogmopr}lllc

neuropat hy (AIO\I), ocul ar hypertension, Reiger's syndrone, nornma
pneumonia, chroni¢ obstructive pulmonary d:sease (COPD), COPD that

15 includes chronic bronchitis, pulmonary emphysema or dyspnea associated or
not associated with COPD, COPD that is characierized by imreversible,
progressive airways obstruction, adult respiratory distress syndrome (ARDS),
exacerbation of airways hyper-reactivity consequent to other drug therapy and
airways disease that is associated with pulmonary hypertension,

20 « bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis
that is a member selected from the group consisting of acute bronchitis, acute
laryngotracheal bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus
bronchitis, dry bronchitis, infectious asthmatic bronchitis, productive bronchitis,
staphylococcus or streptococcal bronchitis and vesicular bronchitis,

25 » acute lung injury,

- e bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of cylindric
brbnchiectasis. sacculated bronchiectasis, fusiform bronchiectasis, capillary
bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular

30 bronchiectasis.

Further examples of diseases, disorders, or conditioris that can be treated with
compounds of the present invention include those listed in Table I:



10 tension gl aucoma, neovascul ar gl aucoma, ocul ar inflammation, and
corticosteroidinduced gl aucoma; (x) acute injury to the eye tissue

and ocul arwaikiRsws SUch as post-traumatic gl aucom, NBhdoSuRRs! C
neur opat hy, an entral retinal artery occl usion (CRAO) z '&

di abetes including type | diabetes antb type Il diabetes; 15(z)

di abeti c nephropathy; (aa) skin-related conditions, such as
psoriasis, eczemn, burns, dermatitis, keloid formation, scar tissue
formati on, sclerodernma and angi ogeni ¢ disorders; (bb) viral and
bact eri al TRbiEéctions, such as sepsis, septic shock, gram negati ve

S ot R FitefmaTR, RBlubing puPRAENS nfid ALGEL Sy (SRHIRKIA ana

secondary t'o 1 ect gnancy, cachexia S
acqui red infammatigeepkdnsad goughndr ome (Al DS), AIDS, ARC (Al DS rel ated

conpl ex), tﬂ”é‘rmg' SucH &sPRRuLIS %?‘thht%f %Bh&W@arthf' aﬂ‘f? d r§§§temlc (IL(l:Pd.BS

|nfect|ons and herpes virus; (cc) due t

i nfl uenzaewﬂ@n(%usaﬁfaa@wvemmms (qsfepaﬂbrﬁlscam Wﬁtﬁsome (gg)
aut0|nnun§:qb@%gﬁgmnﬁmgﬁ as graft vs. host reaction and allograft
rejections; (hh) bone resorption di seases, such as 0St eopor osi s;

(i) mult (4 e2iRchien odses of e (ggmpoynds rase paalgesiete SEeESe NPARANIWRICAT Ve
system SH&HO h@@gpﬁetr|05|s menstrual cranps, vaginitis and
cand|d|a5|% pat hol ogi cal , but non- mal i gnant, conditions, such

as hadfranffi 6‘%"1’&5 '@sd’éﬁ °§§‘e|q?f"&’ﬁf'“qseasrﬂ‘é'ﬁﬁrﬁb‘i%rras) angi of i broma of the

nasophar YWpulmBﬁar?‘éaﬁﬁltb% AMRIIRESIS; of bone; 17 (nmm) benign and
mal i gnant /neLa $S| a incl ud| n ancer of any kind, such as
Hﬁ%’ £\

col or ect af9 SC BeSEHCh a5 E g§is, ’E¥ﬂ°?ﬁ’é4' infprcfien (sugh@syed
neopl asi apcﬁsﬂm;tob@ﬂdiaahnfﬁﬁinﬁrh ﬁmloﬁpﬂiﬂorﬁﬁosim&@hgé‘&lbé H‘eaﬁcﬂamﬂgacardlac

Cancor - RIS Ty el SamlPUdTE, Breos iRt M yPBRERRRe, “haE et

col on 1ganfadure suth as vasuutae brgabldag@ge; cancer, pancreas cancer, ovarian

cancer, @r)ér%rll pagﬁg | ung cancer, breast cancer, skin cancer such
as squamnu fa°basal cell cancers, prostate cancer, renal cell

car ci nonma(i} stHolgkiuch s ischemic and hemorrhagic stroke;
(i) ischemia, such as brain ischemia énd ischemia resulting from cardiac/coronary
bypass or ischemia induced myocardial injury; '

20 (k) reperfusion injury including post-ischemic reperfusion injury;

(1) renal reperfusion injury;

{m) brain edema or brain injury;

{n) neurotrauma and brain trauma, such as closed head injury:
(o) heurodegenerative disorders;

25 (p) central nervous system disorders (these include, for example, disorders having an
inflammatory or apoptotic component), such as Alzheimer's disease, Parkinson's
disease, Huntington's Disease, amyotrophic lateral sclerosis, myasthenia gravis,
spinél cord injury, and peripheral neuropathy;

(q) liver disease;

30 (r) hypercholesterolemia and dyslipidemias;

(s) gastrointestinal conditions including gastritis, gastric varices, inflammatory bowel
disease, Crohn's disease, gastritis, irritable bowel syndrome, and ulcerative diseases
including ulcerative colitis and gastric ulcer; '

(t) nephritis;



di sease, and ot her known cancers that affect epithelial cells
t hroughout the body; (nn) systemc |lupus erthrematosis (SLE); 10(o00)

angi ogenes*‘,%i'ﬂﬂ,zdﬁggg ng neopl asia; (pp) netastasis; (QQ)p@r/{?iz&%Hs?s
se

di sease; ( nort hage; (ss) coagul ation; 15(if) acut'e pha
responses |like those seen with infectii®ons and sepsis and during shock
(e.g., (uu) septic shock, henodynam c shock, etc.); (vv) anorexia;

() Y SoRRe phb o RN ) QoL Ao ity s, oot
virus, i neétindpathy)heveits celitap beotophiabizs nbpglauchniatiié- dptic reevepateophiy.naridex
25 ViTuS RSk R B e iR ARIBS RN o6 Ui Mdpnic fofs)
‘ {v). ophthalmological conditions, such as corneal graft rejection, ocular
5 neovascularization, retinal neovascularization, (such as neovascularization following
injury or infection) and retrolental fibroplasia;
(w) glaucoma, such as primary open angle glaucoma (POAG), juvenile onset primary
open-angle glaucoma, angle-closure glaucoma, pseudoexfoliative glaucoma, anterior
ischemic optic neuropathy (AION), ocular hypertension, Reiger's syndrome, normal
10 fension glaucoma, neovascular glaucoma, ocular inflammation, and corticosteroid-
induced glaucoma; .
(x) acute injury to the eye tissue and ocular traumas, such as post-traumatic
glaucoma, traumatic optic neuropathy, and central retinal artery occlusion (CRAO};
(v) diabetes including type | diabetes and type Il diabetes;
15 (z) diabetic nephropathy; ' _
(aa) skinurg[ated conditions, such as psoriasis, eczema, burns, dermatitis, keloid
formation, scar tissue formation, scleroderma and angiogenic disorders;
(bb) viral and bacterial infections, such as sepsis, septic shock, gram negative sepsis,
malaria, meningitis, opportunistic inféctions, cachexia secondary to infection or
20 malignancy, cachexia secondary to acquired immune deﬁcié,ncy syndrome (AIDS),
AIDS, ARC (AIDS related complex), pneumonia, herpes simplex infections, rhinovirus
ihfections, and herpes virus; '
(cc) myalgias due to infection;
(dd) influenza;
25 . (ee) endotoxic shock;
(ff) toxic shock syndrome; ‘
(g99) autoimmune disease, such as graft vs. host reaction and allograft rejections;
(hh) bone resorption diseases, such as osteoporosis; -
(if) multiple sclerosis;
30 (jj) disorders of the female reproductive system, such as endometriosis, menstrual
cramps, vaginitis and candidiasis;
(kk) pathological, but non-malignant, conditions, such as haemangiomas (such as
infantile haemangiomas), angioﬁbroma of the nasopharynx, and avascular necrosis
of bone;



(eee) Epstein-Barr virus; (fff) human herpesvirus-6 (HHV-6); 30
(ggg) human herpesvi rus-7 (HHV-7), human herpesvirus-8 (HHV-8); (hhh)

myogenesi cin overproduction, and/or nucus h i on:
(jij) all 2\3’82568 ("MeTUding allergic rhinitis; (kkk) ti S?Eiﬁﬁz‘%ﬁ{nﬁ;&%ﬁ

destruction; 18 (I1ll) signs and synptions such as breat hl ess cough;
(mmm) di sorders of the blood incl udi ng apl astic anem-a; (nnn)

ot b L T A S
(ppp) headalofeetap asancem chraiti wgnaeer,gbane ecaheard segitbeliahi oell-derivads neepldsiahe
R s o e e
obesi ty; cancer such as lip cancer, mouth cancer, esophageal cancer, small bowel cancer
5 and stomach cancer, colon cancer, liver cancer, bladder cancer, pancreas~ cancer,
ovarian cancer, cervical cancer, lung cancer, breast cancer, skin cancer such as
squamus cell and basal cell cancers, prostate cancer, renal cell carcinoma, Hodgkin's
disease, and other known cancers that affect epithelial cells throughout the body;
(nn) systemic lupus erthrematosis (SLE);
10 . (oo) angiogenesis including neoplasia;
(pp) metastasis;
(aq) a fibrotic disease;
(rr) hemorrhage;
(ss) coagulation;
15 (it) acute phase responses like those seen with infections and sepsis and during
shock {e.q.,
{uu) septic shock, hemodynamic shock, etc.);
(v) anorexia;
(ww) mycobacterial infection;
20 (xx) pseudorabies;
(yy) rhinotracheitis;
(zz) HIV;
(aaa) sarcoidosis;
(bbb) herpes virus, including herpes simplex virus type-1 (HSV-1), herpes simplex
25 virus type-2 (HSV-2); |
(cce) cytomegalovirus (CMV);
(ddd) varicella-zoster virus (VZV);
(eee) Epstein-Barr virus;
_ (fff) human herpesvirus-6 (HHV-6);
3¢ {ggg) human herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8);
(hhh) myogenesis;
{iif) mucin overproduction, and/or mucus hypersecretion;
(i allergy, including allergic rhinitis;
(kkk) tissue destruction;



(uuu) pul nonary di sorders and di seases (e.g., hyperoxig¢ alveol ar
injury); (w) a kidney stone; (ww) wound healing; is()pa) a

m nor inju bfd¥dos 1 @di ation damage; (zzz) bursitis BRAGW1003
vascul ar d?v?ezgs%s 9é’bbbb) pul nonary edema; 20(cccc) Conj(i(JnCtIV'I’O![)ISéS

(dddd) tendinitis; (eeee) cortical dementias; (ifff) gingivitis;
(gggg) swelling occurring after injury; 25(hhhh) periarteritis

nodosa; (|(, )n%gmr gh'\?icgrbsssucﬁl%g‘f)l@aﬂﬂgsyn%%gg' tis; (I11l1) Behcet's

syndr one; I'c” syndrong, (nnnn) hypersensitivity.
19 Physi o[mglnﬁaﬁsomrmoiti;ealmodnmmdir@rﬂplqatloaeermave mechani sm desi gned
to warn o n %RF i ] ' ' .om_t he

ext er nal gnnn\q/i'?r oﬁ%%%{l. ﬁgétg%t 3%'%%"&%?”&*%@# %tﬁéﬁ}lé'l‘hs’%%% Hg shéq]bar
primary s epyulylarthensisones and i s activated by noxious stinuli via

peri phgr a ootoggﬂﬁféfé%tgﬁ éTF'or abl%ﬂﬁcti(@%?st%ﬁlnl ian, 1999, Prog.

Neur obr ol revi ew hése sensory filbres are known
as noci cefrrs) headarharnain mwdmemgsmme:aeaqpcbmaln girsadtesdacheopain,virtch

sl ow condygticAhed§ad@edais. Nociceptors encode the intensity,
duration and %& oq‘ali ‘noxi ous stimulus and by.virtue of their -

t opogr aphlwbﬂwt@#mu sed projection to the spinal cord, the |ocation
of the sty \F;m]-ﬂé‘ﬁma?@?evgpm ceptors are found on nociceptive nerve
fibres of h there are two main ro types, A-delta fibres

(nyel i'hat E8F) Enaeetveitispeiniuignordjelrdeist ed) . The activity generated by
noci cept ofit) dhdelty;i S transferred, after conplex processing in the
dorsal horn, .either directly, or via brain stemrelay nuclei, to the

vent r obas 81U} PAMORAY désf?(ﬂdefrﬁ@ﬂd digeasssiag- @bﬁ’?"@’i&c alyRelABINIURY; sensat i on
of pal n i gvgenritadestone;

(www) wound healing;
‘15 (xxx) a minor injury;

(yyy) radiation darhage;

(zzz) bursitis;

(aaaa) vascular diseases;

(bbbb) pulmonary edema;
20  (cccc) conjunctivitis;

(dddd) tendinitis;

(eeee) cortical deméntias;

(ffff) gingivitis;

{9g999) swelling occurring after injury;
25 (hhhh) periarteritis nodosa; '

(iiii) thyroiditis;

(kkkk) polymyositis;

(Hlln) Behcet's syndrome;

(mmmm) nephritic syndrome; and
30  (nnnn) hypersensitivity.

As said in Table | (d) above, the compounds of formula (1), are thought to be useful
in the treatment of a range of pain-related disorders.



15 Pain may generally be classified as acute.or chronic. Acute pain
begi ns suddenly and is short-lived (usually twelve weeks or less) It

I's usual | ywass@gicadoed Wi th a specific cause such as a spegighbE oY
and is often sharp and .severe. It is the kind of pain that can occur

after specific injuries resulting froff surgery, dental work, a strain
or a sprain. Acute pain does not generally result in any persistent

psychol ngm%ﬁoldg%sdpﬁﬁﬁ% aﬁ@rn?é\'té?ﬁ%dt@c‘i&e nf‘e%ﬁé’rﬂélﬁ dasgj *tgﬁed o \lvé’rﬂgb‘f‘dﬁﬁﬁ@r
pai n, typlcal%ﬁermstln nore than three nonths and | eading to

si gni fi calftm PelreRdIvIBiHEawS siife s fhsraiterpal RoV Epmento hrosYstar Rprratsof

chronic. paiughal Hebifis é@ﬁbﬁh@r@@éd&on@%ﬂron@@hﬁtﬁ i adﬂbaﬁ@@by RoXIGLY ipafihy .
post herpet I ¢ neural '%F car t unnel pain headac e,

cancer pafi@peup %wgﬂ@nﬁmscfﬁ?echﬁﬁagq 1999, 6W°8aNe‘H8P'ﬁi T 1Rén a

subst ant i fat anrwewpcwwe tnbOgy fiblesSife Kicivrli &£ asRi@ptord asiE, arkhe
tor activatjon are altered and there is

characteristi

Consit1 SeARGTIROcall SRt BROPIFT kORI SeRotHrERe Yoiale. NRgeeptor
ﬁ_en:1 ral | yenwoes ¢hd fmaeﬂ&ir;zldl.e@ﬁdhlrﬁnd @idlityll@ftrﬁmo'ﬁﬁ%ﬁﬁ‘:uﬁlisfai‘ﬁtw vlnﬂ@éj of et o
i ght ened,_sens n.acute pajn t ani an be
isatur LR aRuRIN o DRl bl St be Bare tetiofronBsAge e Sl
repair prmeesamsepms ha*eaunﬁanmenocheptannmé vaeaﬁiftv&iri:thevmaﬂedwb&nélhat
sensitjvity reju 0_ho e _the.ipnjury has

rany. Shr ces SAHEEE  Aipel FRRInABRE AT Bt Y p0RTeliaerd: e Ry
heal i ng memeaﬁad bymhomseplﬁt mputdis draneferred vaftes cemptegrproo’é@smgnmtm dofkals
injury of I|t es I N sSensoyy. nerve

nssoc at P ¢ ey B SR sl el A G M Foaae) Fatams e
2000, Scitbemwen tthe cotlé’)ﬁsmbﬂﬁm)e se@bation ofpaip & genesatpd.esent when

di sconfort and abnormal sensitivity feature anong the 5 patient's
synptoms. Patients tend to be quite heterogeneous and may present

wi t h var i Rais maxigeneraity be assifietas agutgponsteonic Acutbepain begiposidarply aad

P e ponaeds hoCINEs ity IV DReisr 1563 P 1o ous, -SSA04E0 BlfS BRche,
nor mal | y 4a8A®EUeiuss atspeaific ifjuty| andyisofien sharp endegevere. It lamlna‘ekpmook
of Pain, thardhocch sﬁ@@ec.ﬁﬁmﬁe@w‘n ?fo'npgjr%%g”?iéﬁﬁée geér gré.%nﬁ of

acute and chronic pain ma e sim
nmechani s rﬁf’fﬁ‘f&y‘\%@ H@'ﬂ depe ﬁ?t %ﬁleraﬂﬁyewtt l'fé@'éff reﬁr@stente@ﬁyphcéomaﬂ r %ﬂpeme

treat gentjn Qfohﬁ‘éﬁg bﬁr%mcpﬁdiﬁ‘ i€ ﬂﬂlg%rﬁp phif efﬁ;fcgfﬁ BRisthy 'fdjrerﬂoﬂenﬁ'ngn Fhree

nunber of different subtypes _accor eri ng si ol og

i ncl udi ndnPEbs EBpteading Fmﬁlsa'ﬁﬁ%rtt@eycf@ﬁxslcﬁban%sapﬁma!wa@tﬂemqscommon

examples .of chronic pain are neuropathic pain (e.g. painful diabetic neuropathy,
postherpetic neuralgia), carpal tunnel syndrome, back pain, headache, cancer pain,
arthritic pain and chronic post-surgical pain. ' |
25 _
When a substantial injury occurs to body tissue, via disease ‘or trauma, the
characteristics of nociceptor activation are _altered and there is sensitisation in the
periphery, locally around the injury and centrally where the nociceptors terminate.
These effects lead to a hightened sensation of pain. In acute pain these mechanisms-
30 can be useful,.in promoting protective behaviours which may better enable repair
processes to take place. The normal expectation would be that sensitivity returns to
normal once the injury has healed. However, in many chronic pain states, the
hypersensitivity far outlasts the healing process and is often due to nervous system



Noci ceptive pain is induced by tissue injury or by intense stimuli
with the potential to cause injury. Pain afferents are activated by
transducti @y fhssikisgul i by nociceptors at the site of 'ﬁ&ﬂfB\i()(ﬁfﬁﬁlssw
activate neurons 1n the spinal cord at the |evel of the

termnation. This is then relayed up he spinal tracts to the brain
where pain is 20 perceived (Meyer et al., 1994, Textbook of Pain,
13-44). Tk C f. af f erent
nerve 11 pidd” (S Bac AR | BHpRRTEE 1] SEREES, Aol kB Secdlyefte i

r esponsi blmladmtatrhaapd abetrant attivity Npeif & Saliers 2000 ﬁs;enwmzsst 1765—1 768)
unnyelinated C fibres transmt at a slower rate and convey a dull or
aching pain. Mderate to severe acute nociceptive pain is a prom nent
f eat ur e ofClipigalrpdin srpresant when discominst arykaknorpal senaitivity, feature among the
straing/ spLAL S 5 C s t S,
post oper a??ve %alyde pal ﬁ%ggﬁﬁo lsenn @{e ﬁét%? Suygfaggﬁn%ﬁ@%%gﬁ ‘A"§H
post t r auniefiUsAimsymuierae. Sushisym er:lug@ 1 saacfanensie pedn whiciCaraydre
pai n may 'aencbﬁmm C dabRbSiHg 23S d’ pht n n,
headache, fdci al gal n or vlngce?a )Ialdgydge %laﬁal?% gﬁés%cﬁgt Iolelgt ﬁhfﬂm
cancer théhv&sgaquelag. a'}!ﬂ)sﬁ)mmﬁé%bk Yre”"C@HWﬁniS&me (allodynia -
post sur gi gRlyePatidl., $9930 TRBoGN ofFRH, 1'3@@') qd&[ih@ﬂgﬂf&%%‘%eru@ﬂ rvaF?@tiéq

may al So gccur in response to chemot hefapy, 1 nmunot herap or nonal
t her apy oforF"édP()taﬁ\étPaﬁ'}d QBERAIC &I mMiayy hawe inailar osm?m%t ypderlying

ruptured imdcRanenhs akag! bediditeier!. afd R4 BINeFE&S, créqﬁuee differddfer rémeht
j oi nt S, sacroil]iac hOI nts, ara i nal nuscl es or osterior

| ongi t udi A%RtePiEgaRaIRtcan EiRgc fﬁéﬁf ek divisled) inte Mywpsq pi, diffgtent sultyprs

patients, agdedifgifo diférihqiathophsioldgy, WRelkding! hodkRPHVESinfakfifaiy Cand
condi ti on_whi chI can.be particularly debilitating. Neuropathic pain is
current |y "B¥PPABIE PR pain initiated or caused by a primary |esion or
dysfunetion in the nervous system Nerve damage can be caused by

iy di soNSEPRORE PRI i b FrtRotals b st Rl R eRERHE
limted toauseenjuph®ainl affecents peet dnjivatdd bl dtansdurdon ofstinkuli, bypestceprpsat | C

I Qi ]
neur opat nie SHE o HBY hRE gl POMR.SBRT R oRe LRI oy ey
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hypot i ORI
A7 Yl HUGSE 4 bl Pyl B 1o 98, P it itpors
pain is- pacﬁvet&sgweéypee§faﬁetﬁatnefme fibres ddyelinated d-geltal fibresstrayfsmidrapidly

present Wehk off fRpofdife ‘?f?r' Qfaﬂ?%md: gﬁ%ﬁng?%lrpéé%b%egv |§QJFH§£|II¥atEd

| asting for years, significa ecreasing a ﬁ)atl ent
life (Woofl breg fans/aih At @ sloweoode auréﬁ@reftey ajdulizgac tmgsgmlmd?ratm@evere

synpt ons  ghutBGibLRBRNEI SaiP Y 8 p%rﬁ“nghtffe!at%kg bf bél tffoﬁ%entﬁ S%MS %géiem

of ten het erogeneous even between patients he sane di seas
(Wool 25& thawBay a¥ains/amaios, Pans &Xﬁ?ﬁfd'ab'"f%ﬁﬂpﬂ elchﬁcutwaﬁrrcreaﬁus post-

Manni on, ﬁé}gtlvé— ﬁ%am%%wﬁggﬁﬂy 3?%2 f. suT@Séﬂ erEédﬁFl‘-Q PHRHAFISRUSain,

pain, whi an contlnuous roxysmal or abnormal evoked

pain, suc Fenab cvaé?%ﬂeg@élnaaf(q h%q-"ee@ dcel?é%% iPginynay, be £hsome Raiki Bigs as
sti ml us) t@ﬁuhraélbedm.ra(e(g estet paifl, theatigeha, mrdlrelahyorl \J'Hé@?d!?ﬂ&) or pain

stinmulus). The i nat or ocess is a co ex series o

bi ocheni caFS&IAe e‘I“"I | SRNCE e&‘?&"‘pyct (£-gat RPiGhe "P’Pgﬁﬁ%(?’{s eSyngrames s ghronic
i nj :Jlr YsoOr pbégaxrgitﬁlsp%i rﬁgyrﬂforiﬁ@blg;bc%ﬂ ra&ﬁﬁhsgggf{ﬁﬁr_?ey\/gﬂaﬁbiﬂ [:%?UJI'QE? alsb oeeur.
swel ling and pain (Levine and Tai wo X ok of Pali

55 arni 1 sBage fos SharmSihe B0 CETIReFaRYa DORTOTR) URnY oFsRiFaPE
di sease i Backipainfayive duehoeiteddrraplutedi mtteheﬁmhmycscara@hbmﬁanﬁes oF
developed co hritis. | use .of

d.rh t d
O et P Yittter ol St BB Nas Pl redrBShinal HSqES B o ARsISUer

Iongitudmal ligament. Back pain may resolve naturally but in some patients, where it



and m crobiological factors may be inportant (G ennan & Jayson, 1994,
Text book of 30 Pain, 397-407). It has been estimated that al nost 16

mllion A”@b'zﬁ@ﬂﬁsﬂilve synptomatic osteoarthritis (OA) Qirir2007/003518
degenerative jolnt disease, nost of whomare over 60 years of age,

and this is expected to increase to 488 mllion as the age of the
popul ation increases, nmaking this a public health problem of enornous

TR e U §3 bl leong0P i BURREULRN con 38, oA

wi th ost edebilitaling.i s seek nedical attention because of the associ ated
pain. Arthritis has a significant inpact on psychosocial and physical
function and is known to be the |eading cause of disability in |ater
life. Ank{ewspallicspaimisycurtendy defingd s pain indigtas orccaybed by 8 Rrimary Bsigses

arthrigi sopfy srflk}f%tlérmrpt‘?xe I‘él’\%ﬁg s§ﬁﬁlrnONEh%Cdd &%tc%n Hel ca(REd B tr%ﬁn‘?ng‘and

|ntermttent epl sodes pai n that occdr throughout
sever e chfiggase and é'%iése”teh Fﬁfmaﬂ?‘é{@R@hFH@l% p‘?ﬂﬁ@mpﬁﬁqspﬂ?éﬁ!aldlﬁﬂfﬂem itand

ot her boduwefrsgaébi.o|og.esAﬁﬂ&§beinctu)aeeb@tf ate hbR iR o/ ﬁé@ibﬁbrhﬁné(dréﬁé%ﬁﬁ'
pai n which includes pain associated with toinflammat or%/ bowel di sease
.Y

(1BD). Vi digkstia nqusenathys Peal erealeqieuridia Wpeminahreusalgiaeback pajhicancer

enCOWpaSSnéth@pélﬁﬁaHW ﬁéurbbﬁhﬁbﬁl@ﬁldﬂn@|I|nfbat§élhycarﬁéle@ﬂné]rs@ﬂﬂﬁmien‘ﬂe%
t he sex organs art of theltg estive system Pain-

associlat eBoskstrak EE H’é""{n eP%‘Rc%?F%'étetS‘l W 'PWPoa'B‘i’}lj’@§'T‘1 JPQthweidisa).
pai n and ormisli GaBiblev gclrosiee &pihalP8brd- infupyIMParklsERE Uikbiaé,CBpilepsy and
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resul ting om nuscu tal disorders | udin
fibronyal gia, spondylitis, sero-negative(non-rheunat oi d)

ar t hr opat Phe BRIMaAGY | FFHERE is a complex series of biochemical and cellular events,
activated in response to tissue injury or the presence of foreign substances, which
results in swelling and pain (Levine and Taiwo, 1994, Textbook of Pain, 45-56).

25  Anthritic pain is the most common inflammatory pain. Rheumatoid disease is one of
the commonest chronic inflammatory conditions in developed countries and
rheumnatoid arthritis is a common cause of disability. The exact aetiology of
rheumatoid arthritis is unknown, but current hypotheses suggest that both genetic

and microbiological factors may be important {(Grennan & Jayson, 1994, Textbook of

30 Pain, 397-407). It has been estimated that almost 16 million Americans have
. symptomatic ostec;arthritis (OA) or degenerative joint disease, most of whom are over

60 years of age, and this is expected to increase to 40 million as the age of the
population increases, making this a public health problem of enormous magnitude
{Houge & Mersfelder, 2002, Ann Pharmacother., 36, 679-686; McCarthy et al., 1994,
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20 pain.' Other types of visceral pain include the pain associated with dysmenorrhea,

cystitis and pancreatitis and pelvic pain.

It should be noted that some types of pain have multiple aeticlogies and thus can be
classified in more than one area, e.g. back pain and cancer pam have both
25 nocmeptlve and neuropathic components

Other types of pain include:
e pain resulting from musculo-skeletél disorders; including myalgia, fibromyalgia,
spondylitis, sero-negative  (non-rheumatoid) arthropathies, non-articular
30 rheumatism, dystrophinopathy, glycogenolysis, polymyositis and pyomyositis;
¢ heart and vasculér pain, incldding pain caused by angina, myocardical infarction,
mitral stenosis, pericarditis, Raynaud’s phenomenon, scleredoma and -skeletal
muscle ischemia; '



30 progressive airways obstruction, adult respiratory distress.
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pul nonary hypertension, 24 bronchitis of whatever type, etiology,
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di sorder, or condition in a horse, dog, or cat. 20 In another
enbodlnent of- the present invention, a conpound of the invention can
al so be usetl Pethmacwiateyer aeatioleoisras pethogeresisaitthartiosasiasthime thpldsit | ¢
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» chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,
* obstructive or inflammatory airways diseases of whate;ver type, etiology, or
25 pathogenesis, in particular an obstructive or inflammatory airways disease that
is a member selected from the group consisting of chronic eosinophilic
pneumonia, chronic obstructive pulmonary disease (COPD), COPD that
includes chronic bronchitis, pulmonary emphysema or dyspnea associated or
not associated with COPD, COPD- that is characterized by irreversible,
30 progressive airways obstruction, adult respiratory distress syndrome (ARDS),
exacerbation of airways hyper-reactivity consequent to other drug therapy and
airways disease that is associated with pulmonary hypertension,



25 substantially sinultaneous adm ni stration of such conbination of
conpound(s) of the invention and therapeutic agent(s) to a patient in
need of tr gy ¥BNssso9hen guch conponents are formul at ed ?cpﬁfetzoof'rﬁ)%s
each other into separate dosage forms which are taken a
substantially the sane tine by said-p&tient, 5whereupon sai d
conponents are rel eased at substantially the sane tine to said
patient, sequ | | _nat |
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W th a conpoungofdniddigid nvention, or pharmaceuti.cally acceptable
salts, solvates or conpositions thereof, I ncl ude those of Table |1

bel ow. Anmong the nunerous therapeutic agents that may be :
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f or decong@@pmndslpg@e present invention are useful for the treatment of a 5-LO medlated

disease, disorder, or condition in a horse, dog, or cat.

20 In another embodiment of the present invention, a compound of the invention can
also be.used in a combination with one or more additional therapeutic agents. Such a '
combination, for treating a 5-LO mediated disease can be co-administered to a
patient to obtain some particularly desired therapeutic end result such as the
treatment of any one or combination thereof, but not limited to, a disease, disorder, or

25 condition listed in Table I. '

As used herein, the terms “co-administration”, “co-administered” and “in combination
with”, referring to the compounds of the invention and one or more other therapeutic
agents, is intended to mean, and does refer o and include the following:

30 « simultaneous administration of such combination -of compound(s) of the
invention) and therapeutic agent(s) to a patient in need of treatment, when
such components are formulated together into a single dosage form which

releases said components at substantially the same time to said patient,
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26 (e) muscarinic M3 receptor antagonists or anticholinergic
agents; (f) PDE inhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors, such
as t heophyyly Aieé@3 Sodi um cronogl ycete; (h) CoX lﬂ&hhﬂhﬁ,&ﬁsw

bot h non-selective and selective COX-1 or COX-2 inhibitors (such

NSAI Ds) ; (i) glucocorticosteroid® or DAGR (di ssoci ated agoni s
of the corticoid receptor); . (j) Monocl onal anti bodies active
agai nst

i ncl udi ng | ong-ac
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inhibitors, e.g | ast ase;

Adenosi ne A2a receptor agonists and

A2b ant agoni st5§'d I?Q‘?ml nhi bitors of urokinase; (u) Conpounds that a
on dopam ne receptors, e.g. D2 agonists;
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30

» sequential administration of such combination compound(s) of the invention
and therapeutic agent(s) to a patient in 'need of treatment, when such
components are formulated apart from each other into separate dosage forms
which are taken at consecutive times by said patient with a significant time
interval between each administration, whereupon said components are
released at substantially different times to said patient; and

« sequential administration of such combination of compound(s) of the invention
and therapeutic agent(s) to a patient in need of treatment, when' such
components are formulated together into a single dosage form which releases
said components in a controlled manner whereupon they are concurrently,
consecutivély, and/or overlappingly administered at the same and/or different
times by said patient, where each 'part may be administered by either the
same or different route.

Suitable examples of other therapeutic agents which may be used in combination
with a compound of the invention, or pharmaceutically acceptable salts, solvates or
compositions thereof, include those of Table Il below. Among the numerous
therapeutic agents that may be co-administered with the compounds of this invention,
are one or more 5-LO inhibitors known in the art.

Table I} _

(a) 5-lipoxygenase activating protein (FLAP) antagonists;

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTC4, LTD,, and
LTEs;

(c) Histamine receptor antagonists including H1 and H3 antagonists;

(d) a+- and ag-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use; '

5as

ts

ts,

ct



zo (v) Modul ators of the NFxB pathway, e.g. KK inhibitors; (w)
nodul at ors of cytoki ne signaling pathways such as syk kinase, JAK

Ki nase i nhiyy dofdiss40838 ki nase, EG--R or MK-2; (Xx) Agentlscﬁ,ﬂﬁbmﬁ,ggg]@e
cl assed as mucol ytics or anti-tussive, and nucokinetics; (y)

Antibiotics; 25(z) Antivirals; (aa) Ve ci nes; (bb) Chenoki nes;
(cc) Epit heI i al sodi um channel (ENaC) bl ockers or Epithel.i al sodi um

channe! (RN eat Nl Qi Hbopfidh FRCrANRALELoRRRY ot Ner

Nucl eot i d recept or agoni I tors ronboxane;

(i f)Ni aci ) PQiginhibitdrs bi.g.drBEJX P IFEAGIIRDES inblbBorsnsldhGEBZheapbgliveir s ( DP1
and DP2/ run’“:}B éggaér on factors including VLAM | CAM and ELAM
27 (ii)stati-ns or treat nents for hyperchol esterol em a;

chol est er 81) Oﬁwmhibpim beis oepselestive mai selective COXdl or GOXR inhibtiora dsuch

ni aci ng cholg N&‘NQ@ transporter s). The additional therapeutic agent

can be adm ni stere P in a mxture vvith one or
(i) glucocorticoste rords or DAGR (dissociated agonists of the corticoid receptor);

(j) Monoclonal antibodies active against endogenous inflammatory entities;
(k) B2 agonists, including long-acting B2 agonists; '
(1} Integrin antagonists;
10 {m)Adhesion molecule inhibitors including VLA-4 antagomsts
(n) Kinin-B4 - and B;-receptor antagonists; _
(o) Immunosuppressive agents, including inhibitors of the IgE pathway, and
cyclosporin; |
(p) Inhibitors of matrix metalloproteases (MMPs), e.g., MMP9, and MMP12;
15 (g) Tachykinin NK4, NKz and NKj3 receptor antagonists; ‘
{r) Protease inhibitors, e.9., elastase;
(s) Adenosine A2a receptor agonists and AZb antagonists;
{t) Inhibitors of urckinase;
(u) Compounds that act on dopamine receptors, e.g. D2 agonists;
20 (v) Modulators of the NFxB pathway, e.g. IKK inhibitors;
(w} modulators of cytokine signaling pathways such as syk kinase, JAK kinase
- inhibitors, p38 kinase, EGF-R or MK-2;
(x) Agents that can be classed as mucolytics or anti-tussive, and mucokinetics;
(y) Antibiotics;
25 {(z) Antivirals;
(@aa) Vaccines; _
(bb} Chemokines; _
(cc) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel
(ENaC) -inhibitors;
30 (dd) P2Y2 Agonists and other Nucleotide receptor agonists;
(ee) Inhibitors of thromboxane; |
(f)  Niacin;
(9g) Inhibitors of PGD; synthesis and PGD, receptors (DP1 and DP2/CRTH2});
(hh) Adhesion factors including VLAM, ICAM, and ELAM;



5 nore ot her conpounds of the invention, or in the form of
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enbodi nent, a treating pal provi
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t hereof a therapeutically effective amobunt of a conpound of Fornul a
(la) or 1(b), alone or in conbination with another active agent. Pain

may i el u eEﬁa@Pé@mnF phthgrinveatien sdhereiore ienuseto{e@ compayad of vauladle)i ve

agent mayqy ﬂtﬁ'dﬂ%eprf&nﬁém%néél@' é&eﬁth’iﬂ@ sél? aﬂ@@&%@&h&e&r :nFHoﬁ%Eﬁbﬁ Qith an
opi od such as norphij ne, non- st dal anti-infl ammtor% ij NSAI D), a
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conmpouypd of Formula (la) or 1(b), alone or in conbination wth

th di.t de,. .f I
crrhosi SROiEREMBRYment pbe (veRpErs itaie Ty umbaii crfia () SF16),
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(PPAR) - y éanygdismiderdistell imJableilazol 1 di nedi ones, transform ng growh
factor,,13 inhibitors and the |ike may be co-adm nistered with

conpounds of. the present invention. 5In one enbodi ment, a nethod of
treating h)sqr@ognb@:ﬁmgnﬁ, @ petbod wétreating pain is provided.neribis entbodimsnhdte
conpri ses @fi’ﬂi”&o’?ﬁ DY, ] % Ef r
anount of Corrpoﬁ 3 orrme?iH& tﬁ équegP ntegﬁ tﬁQJeoﬁ‘% ﬂe‘%ﬂ%'&r@ i on
with anot(pféqctlm;gmomtapé@mompound of Formula (Ia) or I(b) alone or m comblnatlon with
another active agent. Pain may include nociceptive or neuropathic pain. The
25 additional aclive agent may include a GABA analog such as gabapentin or
pregabalin, an opiod such as morphine, a non-steroidal anti-inflammatory (NSAID), a

COX-2 inhibitor, a steroid or a modulator of the eicosanoid pathway.

In one embodiment, a method of treating pathological hepatic conditions in a subject

" 30 in need thereof is provided. In this'embodiment, the method comprises administering
to the subject a compound of Formula (la) or I(b}), alone or in combination with

~ another active agent. Hepatic conditions may include, for example, cirrhosis of the
fiver, fatty liver, hepatitis, nonalcoholic steatohepatitis (NASH), liver fibrosis, benign

_ hepatic tumors and the ‘like. Accordingly, additional active agents, such as, for
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angiotensin converting enzyme (ACE) inhibitor such as quinapril (Accupril) or



anot her active agent. Accordingly, additional active agents such as
| pha- difluoronethylom thine (DFMOJ), 5-FU-fibrinogen, acanthifolic

aci d, am ngighh@ddicasg! e, brequinar sodium carnmofur, C be-fahe¥ 003518
CGP- 30694, cycl opentyl cytosine, cytarabine phosphate stearate,

cytarabi ne conjugates, Lilly DATHF, M%rel Dow is DDFC, dezaguani ne,
di deoxycyti di ne, di deoxyguanosine, didox, Yoshitom DVDC,

doxi fluri reahl -

f F)(;;(ur :J(rjl %gfﬁs?nlwgrng p"%@aot%ﬁfncllécébtﬁo l?(f%camlaf'rﬁr? BIedIdo%nown as

N-(2' |_ fur amdarrﬁ and lhﬁfbﬁjﬂ?@euhﬁwaazcs(ptabls@ﬁamrmsysn asdb@;!ﬁpryl.
rroli zi I %m

%t hot rexgt%g“ 2/‘gome MZPES > ck%rs?%%r nTﬁ?ﬁ? NG h% %’aﬂ%é%ﬂfo“l\lsc-

20 264880acier aMS@“E@%JilcaW@CCRS@b'@PZB@Y esmrthpéeofL%ﬁbeaStthPAmum salt

pent os§ at hiy thB'lﬁétﬁ&l&l&béﬁ'nnglsbﬁ AR Hnl-oxita A VitafitRHueR as Rhtaifn ¢ TAK BIRd
TAC- 788, thioguanine, tiazofurin, Erbanmont TIE, trinmetrexate,

tyrosi ne REtAS3WENER| bit or s, tyr05| ne protein ki nase i nhi bi tors, Taiho
UFT, uricytin, Shionogi 254-S, al do-phospham de anal ogues,
al tretam ne, anaxirone, Boehrin Mannhei m BBR- 2207, bestrabuci |

budot i t an®, Ongse%Erama@faa@ethL@ctofg 'veating 1 naoplRsiadh AnsHbisch i nesd hefeat is39,

Chi noi n- 1&3\;@6@!lﬁrta@tmﬁbddlmémsmeaﬁaemod%ﬁipﬂeéy)émhmmm 6@&&@@? an

d 86558, S noti CY-23 tate, gussa, 19-
%%n?rg]? o RgPYst oty ?ﬂﬁ%ﬁﬂ}'ﬂéﬁ? Fewﬁ-@% (lakor '&P)p?faw AU coppkirgtigh with

Er ba di St aonern actkes i i adnt.V Scordingal addondll 1lddtve | 2bett®9such as Ipha-
difluoromethylornithine (DFMO), 5-FU-fibrinogen, acanthifolic acid, aminothiadiazole,
brequinar sodium, carmofur, Ciba-Geigy CGP-30694, cyclopentyl cytosine,
cytarabine phosphate stearate, cytarabine 'conjugates. Lilly DATHF, Merrel Dow

15 DDFC, dezaguanine, dideokycytidiné, dideoxyguanosine, didox, Yeoshitomi DMDC,
doxifluridine, Wellcome EHNA, Merck & Co. EX-015, fazarabine, floxuridine,

- fludarabine phosphate, 5-fluorouracil, N-(2-furanidyl)-5-fluorouracil, Daiichi Seiyaku
FO-152, isopropyl pyrrolizine, Lilly LY-188011, Lilly LY-264618, methobenzaprim,
methotrexate, Wellcome MZPES, norspermidine, NCI NSC-127716, NCI NSC-

20 264880, NCI NSC-39661, NCI NSC-612567, Warner-Lambert PALA, pentostatin,
piritrexim, f)licamycin, Asahi Chemical PL-AC, Takeda TAC-788, thioguanine,
tiazofurin, Erbamont TIF, trimetrexate, tyrosine kinase inhibitors, tyrosine protein
kinase inhibitors, Taiho UFT, uricytin, Shionogi 254-S, aldo-phosphamide analogues,
altretamine, anaxirone, Boehringer Mannheim BBR-2207, bestrabucil, budotitane,

25  Wakunaga CA-102, carboplatin, carmustine, Chincin-139, Chinoin-153, 6h|orambucil,
cisplatin, cyclophosphamide, American Cyapamid CL-286558, Sanofi CY-233,
cyplatate, Degussa D-19-384, Sumimoto DACHP(Myr)2, diphenyispiromustine,
diplatinum cytostatic, Erba distamycin ' derivatives, Chugai DWA-2114R, Tl EO09,
elmustine, Erbamont FCE-24517, estramustine phosphate sodium, fotemustine,

30 Uhimed G-6-M, Chinoin GYKI-17230, hepsul-fam, ifosfamide, iproplatin, lomustine,
mafosfamide, mitolactol, Nippon Kayaku NK-121, NCI NSC-264395, NCI NSC-
342215, oxaliplatin, Upjohn PCNU, prednimustine, Proter PTT-119, ranimustine,
semustine, SmithKline SK&F-101772, Yakult Honsha SN-22,  spiromus-tine, Tanabe

- Seiyaku TA-077, tauromustine, temozolomide, teroxirone, tetraplatin, trimelahol,



el musti ne, Erbanmont FCE-24517, estranustine phosphate sodi um
.fotenustine, 30 Unimed G 6-M Chinoin GYKI-17230, hepsul -fam

| fosfam de | omustine, mafosfam de, mtolac

Kayaku NK-Y E%FB&SC- 264395, NCI NSC- 342215, oxali pl a‘?ﬂl n, Lﬁ Iilhn
PCNU, predni rrustl ne, Proter PTT-119, B#aninustine, senustine,

Sm t hKl i ne SK&F-101772, Yakult Honsha SN-22, "spironus-tine, Tanabe

e ek TR 2N SRR, sLRRRRLCE SepbPBly ERarhAt vk
acti nopl aamelysrﬁtnbajmmtlvwﬂwmmotcaeﬁmyéi nAjinaieatd v ANF3, e Niggann Smfao
L Sk el OB 2= NG DL VB b3
BMY- 25067 BFISDFMY@‘B RARYE2508KY - Brisb-Myesr |BMY>B5Wean®HM®%(E\ﬂY&6605
51191 0L - MRkt BUEPZ 7o BBl iUe e P A A8, Bl StG) thy ol

bryostati n- cin
dact i norryaasho @d030r gaiictiernycmwmmmwglnwammmy-omummnm(yma

Kyowa HakE@CI 5 %%gh %%@%929@9(3 Ontl—ﬁkﬁé’%&&&‘%m@cﬁgﬂ% DC8o-

ditrisaru I cln

doxor ubi ci- fK&@Mand‘@éiho CO2M, c pirisarubign r Bibi tionogke rPRBkli ndoxorubicin,
esor ubi Ci BoxPRRGH- ?Hﬂlrﬁigaﬁ Aé!samu]:lﬂ @%Bﬁﬁtﬂ&?ﬁcérﬁstﬁnp esUBRFC BEpdrihicinlfP4

Fujisawa FK-973, fostriecin

10  esperamicin-Alb, Erbamont FC -21954, Fujisawa FK-973, fostriecin, Fuusawa FR-
900482, glidobactin, gregatin-A, grincamycin, herbimycin, idarubicin, illudins,
kazusamycin, kesarirhodins, Kyowa Hakko KM-5539, Kirin Brewery KRN-8602,
Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa Hakko KT-6148, American

, Cyanamid LL-D49194, Meiji Seika ME 2303, menogaril, mitomycin, mitoxantrone,
15  SmithKline M-TAG, neoenactin, Nippon Kayaku NK-313, Nippon Kayaku NKT-01,
SRl Intenational NSC-357704, oxalysine, oxaunomycin, peplomycin, pilatin,
"pirarubicin, porothramycin, pyrindamycin A, Tobishi RA-l, rapamycin, rhizoxin, .
rodorubicin, sibanomicin, siwenmycin, Sumitomo SM-5887, Snow Brand SN-706,
Snow Brand SN-07, sorangicin-A, sparsomycin, SS Pharmaceutical $S-21020, SS

20  Pharmaceutical $5-7313B, SS Pharmaceutical SS-9816B, steffimycin B, Taiho 4181-
2, talisomycin, Takeda TAN-868A, terpentecin, -thrazine, tricrozarin A, Upjohn U-
73975, Kyowa Hakko UCN-10028A, Fujisawa WF-3405, Yoshitomi Y-25024
zorubicin, alpha-carotene, alpha-difluocromethyl-arginine, acitretin, Biotec AD-5,

- Kyorin AHC-52, alstonine, amonafide, amphethinile, amsacrine, Angiostat,

25 ankinomycin, | anti-neoplaston A10, aniineoplasion A2, antineoplaston A3,
antineoplaston A5, antineoplaston AS2-1, Henkel APD, aphidicolin glycinate,
asparaginase, Avarol, baccharin, batracylin, benfluron, benzotript, Ipsen-Beaufour
BIM-23015, bisantrene, Bristo-Myers BMY-40481 g Vestar boron-10, bromofosfamide,
Wellcome- BW-502, Wellcome BW-773, caracemide, carmethizole hydrochloride,

30 Ajinomoto CDAF, chlorsulfaquinokalone, Chemex CHX-2053, Chemex CHX-100,
Wamer-Lambert C1-921, Warner-Lambert CI-937, Warmer-Lambert CI-941, Warner-
Lambert CI-958, clanfenur, claviridenone, ICN compound 1259, ICN compound 4711,
Contracan, Yakult Honsha CPT-11, crisnatol, curaderm, cytochalasin B, cytarabine,
cytocytin, Merz D-609, DABIS maleate, dacarbazine, datelliptinium, didemnin-B,



900482, glidobactin, gregatin-A grincanycin, herbinycin, idarubicin,
I 'l udi ns, kazusanycin, kesarirhodins, Kyowa Hakko KM 5539, Kirin
Brewery KRNoSH&ssdyowa Hakko KT- 5432 Kyowa Hakko KT- 3584p2d6Y/0As
Hakko KT-6149, Anerican Cyanamid LL-D49194, Meiji Seika Me 2303
menogaril, mtonycin, mtoxantrone, 18 SmithKline M TAG neoenact| n,
Ni ppon Kayaku NK-313 Ni ppon Kayaku NKT-01, SR International

NSC- 35770444 %ﬂoﬁén’ﬁﬂ rin %@r’nﬂfﬁy ' %a SBRL Ogﬁﬁqﬂéb cf?éhérﬂi_é&ﬁ' Toyo Pharmar

pi rar ubi cin, myci n, C|n
r hi zoxi n, DMb3k. UBoYel Rhaenasaliii i Baiic \ﬁ@Wﬁ’yitlﬁN-gﬁﬂn eltmbns:vneﬁtamum

Snow Br an 7 0 n S C
Pha\eraceutg |%§{I-e ggunﬂ%z#ﬁg% %ﬁ%@rﬁeﬁa@g t| cagt%gﬁ%%lggre%@%& Fajlsa§§

Phar maceuF RE70&s ooliamp niteate f gertymaraptmin, Thuga 46A43p Glaxg i GROPETH,

TakedasT. A NRIFRSNIL ec Crozgbb Acrbi ohydloq
73975, SKeghmfg@ﬁakkg UCN-'100 h&adégﬁ’? EQ&E“B“'% & Yoshitom Y- 25024

zor ubi ci nNOAPRAHENGLANTBE.c nBYATRAVHPR. dlﬁTQJor"éF’rEﬂﬁ}I _ WpgfoRinpe, Isgiitaning. n.

Bi ot ec Ausétretlﬁbﬁf ldlsquﬂlefa%‘ Raht mee osRNA6GeONaRIRNE | tHerfical K-
at, 25 ankino ant i - neopl ast on Al 0,

ansacri ne, n
ot meopt Atk MESS ! Eoinr Rhg Bl AmBIoRICYSIRA dofihdpdrpra@iin, londamine,
ant i neopl a@idbaclé\ﬁa ﬂa-ﬁ?run@l LYAR8&64apNOHi(08} MAFY InyGydiatMerrel Dow MDL-

e T MR NS T I A T TR

boron- 10, nhﬂ@lﬁhﬂlﬁﬁéc&ﬁmede Molecular Genetics MGI-136, minactivin, mitonafide,
mitoquidone, mopidamol, motretinide, Zenyaku Kogyo MST-16, N-(retinoyl)amino
acids, Nisshin Flour Milling N-021, N-acylated-dehydfoalanines, nafazatrom, Taisho
- NCU-190, nocodazole derivative, Normosang, NCI NSC-145813, NC! NSC-361456,
15  NCI NSC-604782, NC! NSC-95580, ocireotide, Ono ONO-112, oqufzanocine, Akzo
Org-10172, pancratistatin, pazelliptine, Warner-Lambert PD-111707, Warner-Lambert
PD-115934, Warner-Lambert PD-131141, Pierre Fabre PE-1001, ICRT peptide D,
piroxanfrone, polyhaematoporphyrin, polypreic acid, Efamol porphyrin, probimane,
procarbazine, proglumide, Invitron protease nexin I, Tobishi RA-700, razoxane,
20 Sapporo Breweries RBS, restrictin-P, retelliptine, retinoic acid, Rhone-Poulenc RP-
49532, Rhone-Poulenc RP-56976, SmithKline SK&F-104864, Sumitomo SM-108,
Kuraray SMANCS, SeaPharm SP-10094, spatol, spirocyclopropane derivatives,
spirogermanium, Unimed, SS Pharmaceutical S$S-554, strypoldinone, Stypoldione,
Suntory SUN 0237, Suntory SUN 2071, superoxide dismutase, Toyama T-506,
25 Toyama T-680, taxol, Teijin TEI-0303, teniposide, thaliblastine, Eastman Kodak TJB-
29, tocotrienol, Topostin, Teijin TT-82, Kyowa Hakko UCN-01, Kyowa Hakko UCN-
1028, ukrain, Eastman Kbdak USB-006, vinblastine sulfate, vincristine, vindesine,
vinestramide, vinorelbine, vintriptol, vinzolidine, withanolides, Yamanouchi YM-534,
uroguanylin, combretastatin, dolastatin, idarubicin, epirubicin, estramustiné,
30 cyclophosphamide, 9-amino-2-(S)-camptothecin, topotecan, irinotecan (Camptosar),
exerﬁestane, decapeptyl (tryptorelin), or an omega-3 fatty acid may be administered

_ with the compounds of the present invention.
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Another specific example of a useful combination therapy according to the present

mventlon is a combination comprising a compound of formula (la) or (lb) or
pharmaceutically acceptable salts and solvates thereof, with a histamine receptor
antagonist, a examples of which includes an H1 and an H3 antagonist.



5 d ucocorticosterolds include, but are not limted to, prednisone,
predni sol one, flunisolide, triantinolone acetonide, bechl onetasone
di propi onafyg.20kideseNi de, fluticasone propionate, ciclegqnisi@7anshs
nonet asone furoate. Exanples of DAGR compounds useful in conbination
wi th conpounds of the present inventi&n include, . but are not
limted to, those described in international patent application
publications m WY 2000/ 06522 and WJ 2004/ 005229. Anot her specific
exanpl e of a useful conbi nation therapy according to the present

i nvent i on/nasgwuah @snibimayt desirakle rp radsiimisten actvepaupebuods frocorobiaatidna foror
(I'b) or p e C ol v th
N o] nh?g&:ﬁ@g 3 hfef‘]ﬂdrk{i% Sf‘%%fag@# ﬂIcLE.r aﬂga% by &%ﬁﬁ%&?i’f‘%’m%@g

i nhi bitor scqmmntmpremmvaettqrubptrtwb@n nmre plareaosutical compasitions, at least
phar mageupi,&akd ¥nrh§’cﬂ:lc‘?:81r§1 @l € aS ebhpd e’ ‘ﬁpfaccﬁr’agﬁ&erwﬂ?‘up% fibenfisR aS' of
a useful conbination therapy accordin resent 1nven |dn
conbi nat i eenveaiepHy §Br@namﬁ§lmpdbﬁdom arkmslatap eafpr @ﬁanlbbstr@honegf the
phar maceupipghditondccept abl e salts and solvates thereof, with a 132
agoni st. Exanples of 132 agonists include, but are not limted to,
sal neterol, forneterol, QAB-149 and carnoterol. Another specific
exanpl e ofhas Wselidt! of HEDIMBRISHN cBBSﬁ%QYt\ﬂﬁ%?rrﬁbr@gséﬁér t@epr%[nﬁéﬁm.cm%

i nventi on, i's a, conbi nati on conprising a conp ound or mu
(I'b) dP pﬁ%ﬂ%ﬁ&t@ﬁﬁ atdegsy oae@éwh&B|cen1§5!stasccumpug6m&r@ylatln@la@wdanﬁpth

a nuscari @itk trl.\@mo@m%at aRd a:@aagmIsébarafelmtaaﬁm%gaeIdoﬁ@bgtlgnsagam B8 a_ '
Exanpl es of M rece ant agqoni sts i ncl ude not limted
e Bty

ti ot ropi uRPMRIRSR At ided fofl Pekeb AneeRwlen gusen kit isdpe f?é""'@!o

Anot her s piasrfgagk aséaimol SeQackagirrpdithbléedpbabs afd thBgiképy according to
the present invention, is a conbination conprising a conpound of

formula (1a) or (lIb) or pharmaceutically acceptable salts and
sol vaties Therkéodf, thei hvliermohustmmcnariy m&gﬁl@rfo:aaarammm‘g difieréitadpdage of

whi ch. i nc* udesf an._ Hl Ia Ia c{;ga rgl 83 s(} é asmuch.as it ma
desi r abl e X8> adhFFR a4 4R A Amipisiegng, a?elpé‘F?te FYPPLSUARSI e,
for the par diffsenbfiodagedhtenglsa opwrttlt:aﬂh@rthejsqmae compesitichs aguinstidnei S

within th ncﬁﬁ %o %Ls;étrli%n%hgﬁc%n{h l{ﬁgﬁ? éall?%or% |asest&f\£ctlonsq0r administration

phar maceu |ca cOnposi
and may be provided with a so-called memory aid. -

20
For administration to human patients, the total daily dose of a compound of the
invention is typically in the ra'nge of 0.01mg to 2000mg depending, of course, on the
mode of administration. In another.embodiment of the present invention, the total
daily dose of a compound of the invention is typically in the r:'mge of 0.1 mg to
25 500mg. In yet another embodiment of the present invention, the total_ daily dose of a
comi:uound of the invention is typically in the range of 1mg to 300mg. The total daily -
" dose may be administered in single or divided doses and méy. at the physician's
discretion, fall outside of the typical range given herein.

30 | These dosages are based on an average human subject having a weight of about
65kg to 70kg. The physician will readily be able to determine doses for subjects
whose weight falls outside this range, such as infants and the elderly.



5 one of which contains a conpound in accordance with the invention,
may conveniently be conbined in the formof a kit suitable for
coadm ni st { ;@ Johsfost he conpositions. Thus the kit of tﬁ@nﬂﬁ%%?ﬁsﬂn
conprises two or nore separate pharmaceutical conpositions, at [east
one of which contains a conpound of fétnmula | in accordance with the
invention, and neans for separately retaining said conpositions, such
as a cont g di @i e AV ' kelo e of
such a kit F‘?%aﬁe faa%l |0ia%(F) tttiﬁ ?%stag% lgﬁatéi(agfséé@mk !(j)rb?{f'ﬁ_e pa%%g‘;’?’ﬁ%r@&
tablets, aem @smalesed meourk dinitssimhaccerdanes withetheninuentioprarestypically
par {1 cul aalringudl thaRirfidi6 a FfLrRl 8bSE b B donBAR) rBAIASR Pl omd &
exanpl e, oral” and parenteral, Tor adm nistering The separadte

conposi t i 8répmpound fof dheivedtingadbe aveedlvdaily dose Wilb typidatly &eiindhe range
separ ake QRERAYith40RY Wiah Ridly NSRRI in J gin?réscuq%ta OBl ddiffly, dshe
kit typically conprisSes direCtions for admnis be

| rati on and may

provi ded Rivideddoses tequobertiesed¥y aid. 20 For adninistration to human
patients, the total daily dose of a conpound of the invention is
typically in the range of. 0.-01%10 2000nmg dependi ng, of course,. on
the node” 6FCUHRS fr 31 Frbediment of tBmbrentionhptsds HusPrefdadphrmaeeitical

i nvent i oncormpesitiopt édmysiingya dRADOHd df FRIRRLNE) 8f (1bjer bnpRithbesuticSly
typically in Ea[kg%er %eéﬂ %nlb gg to, 25 500%2. _IBE] yet anot her |
embodi‘frenfCEP 3"’3 deqvaleeieel aRd apharmaseyic &PF%PPEP&&E”%%P'%F‘-

conpound of the invention is typically in the range of 1ng to 300ny.

and my. 3001508 SRR A HD St ApGHEE sty ndisghect ale el kempoBTish

range gi vehthbdnveniion. Ihe Ttheise ofiesimm will 1© dolagrdextent aspendesrafzetorsisah

eadi Iy be YiredtidRdiindtr MR s eCheCHh o iReBE et sbelty
out si de t blabilityamgd, ths unalturasofi the adusaga rfornt. HEhee teghmr teycipied? drtotripassease

of ae'r Osohiﬁlentshgar 93398 ld]’bkl t’gs determi ned by neans of a valve which
delivers a netére armur?t. nNits in accordance with the invention are

typically arranged to adm nister a netered dose or "puff" containing

f 0. 00 ; i '

dai Ty dosc o1y s eaS RIS R hy Sl Rt B lloo LU SR e
be adni ni Bwenton and restBedegpethats peeparationwrilbbemadlly gopasent i tode akitkskios
throughouinet B¢ S@h corgp%@t%ﬁnédéﬂagnkﬁ\oﬂglfﬁi@@w ﬁ@?%ra%n E)QY&J?\H%%}’

there I's thus provide armaceut| cal conposition conprising
conpound BXample.nin| Rerpingionsr Pharmacetical Beigneesc 4B Editier, (Mack Pullishingl e
salt and eghyahe 1bdr eof, and a pharnaceutical ly acceptable
excipient. The term' excipient' is used herein to describe any

i ngredi ent other than conmpound(s) of the invention. The choice of

exci pi ent THé bdmpéunds bRMESHRREER naf DREAFhINGefcdGrAyS OF @BmAtistidien may
particul ar adm ni stration, the effect of the excipient on

node of 3 ) §
sol ubi®f i t Pvalke Swgﬁ%"f'%ﬂaisf’itf'i’/t,t & GAMPAWdeRtersdhe pastrpinteRinatisact PrrRUCTRle
t er m " excopbeiihguzt BRGTHASIERIGA by be Wnhloyedrdy Whish ansl castpbiNbsters the

Fﬂgr g?ggghlbgggtrga%ng%séﬂg|fr%rr}]sthg%(}uﬁ]bll e for the delivery of conpounds of

Formulations suitable for oral administration include solid formulations such as
30 tablets, capsules containing particulates, liquids, or powders, lozenges (including
liquid-filled), chews, multi- and n'ano-particulates, gels, solid solution, liposome, films,

. ovules, sprays and liquid formulations.



invention and nethods for their preparation will be readily apparent
to those skilled in 20 the art. Such conpositions and nmethods for
their pre ahi y be found, for exanple, in Rem ngton

Phar naceufiﬂlciz)afl 8%?”42%068 19th- Edi t i on (Mack Publ i shing P%?#%%’H?‘,’“””
1995). The conpounds of the inventio#® nay be admi nistered orally.
Oral admi nistration may 25 invol ve swal l ow ng, so that the conpound

enters th

admi ni st rg @ffoﬁ@h@g fnel?!je %H?y%etnsbvﬁé (ﬁ %‘IJ%C)#B%HE# regﬁt@rg antd h%hx’b?'ood
st ream di Syech rqrmulettjmws rf@yr’a@mrmloyed as wl@ramlwﬂmm'@r@ gapsaligiseandotypicali|
adm ni str 0. | es
cont ai ni neonBe £ ERHER rorexepleliil Bnchlf poyemy@se Jhl béfﬁéﬁ?“%@ﬂ&*‘

l'i qui d- fi Mmedyjcelldipgsysor ﬁuswtabieandt ABAthPNGa Pt iNtAle aeradisifying @ge@ialartg! or
sol uti gn, shép}éﬂﬁiﬂﬁ%gelflthl (Wui fd??‘HdIaﬁéns Ry &S bara,ﬁeda'rwmhé%ésﬁgmhﬁm

35 Liquid formulations include suspensions, dispersions, solutions,
syrups an@ %9fif.xfor xamplen fromr arsnachet: dn§nﬁsgmm"\m§4 8 iguid dermulatiosyis ann

soft or h%ﬁt@n‘?@%‘i’lw &%F%Q &M@&ééﬂ%ncmkfoﬁﬁea cﬁsﬁ{dohﬁ‘&s of Bk 1@\)&%&7&{ €,
wat er, et hano ene yl ene

ol
met hyI cel paanally C‘ETF'%’/'HQ% with éBiug]edF?Cfo’EH’BC‘BWee'E'ﬁ'e%‘Jéh éﬁﬁy@?q%fﬁ'@ and

agent s and(i@ibleddervainRadhdtBofaaeféfhed bWl d fornul ations may al so be
prepared by the reconstitution of a solid, for exanple, froma

sachet!® In one enbodinent, a liquid for mul ation is an extenporarily
pr tepar eflI %mpoan@gﬁme??]ueafomwmozwum‘l i Cfﬂétdﬁss@fwrf[ghﬂasi—ﬂiﬁﬁféﬁi'&mg
opti ona i ned wi e acr cular-entities uch, a
oye odext HpTRdednEs senah BOertessabad bPrt tifion B Mecppsitin Mt 110
Conpounds (&)f 981he86, by &ling @nd gn &20).be used in fast-dissol ving, :
fast-disintegrating dosage forns such as those described in Expert
Qpinion in Therapeutic Patents, 11 (6), 981-986, by Liang and Chen
(2001)i5 15oFablet ddniag’e fohasadependingen dibspehelidng roay shakeup frbm Oweightrtay
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addi ti on the ddmgdrfugn inadddition igetherdalid, takleist generally dicplain aegdisinkegrant.
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car boxyne ose | crum car .
croscar nebﬁlbmses cdicium carboxymathd oredulos) qmﬁogmmlwspyaod@m dusespovidendy |

cel I ul gsegplg? c;{.ﬁ&ﬁé | lnnghaﬁel«,émhdgae micPoYst J}@S’ 'ceTlHIE§é' %Wéd Lalkyl-

hydr oxypr 0Sseé, regel atini se tarch and s

al gi nat e. sastibiied |lgydrqmeroavlsucallé@earﬁtar\ﬁm pregsiatinised stagm 9ncles@dwm%
to 25 wei gRinath. déi‘:e%? tﬁ%%ﬂ'lté’ﬂi"éﬁt vl c&rﬁﬁ-lsﬁrfn%'ﬁ?'i‘he!dh‘t’%‘fo' ﬁ\uenbl’i{e'/o In

d|S|ntegrant w | nmpri se fromb5
dosage foPA® em!aogmeab9f§h%lp@sg@n@featlw %Hﬁs@an&esrqnhquo”@a%@mé weight

qual i ti esof @ 2 waght®h of Beokadd BAm. Sui t abl e binders include
m crocrystalline cellulose, gelatin, sugars, polyethylene glycol,

natura@ and synthetic guns, polyvi nyI pyrrolidone, pregelatinised
starch, hBﬂfd@?‘syafé)@bSherﬁW luséP 36 impart oHEsNe QU taeh dblee FdrimuREen.

b g N e )
dextrose, gybll Offtural @hBi bthetid gums, Yok@hlipyfolidehd, ubRgelatissed Gsharcﬁind

di basi ¢ Cﬂyé:rbgy?rc?py?cgm?tsg a(rjlli rgl%‘rcon:ypropyl methylcellulose. Tablets may also contain

30 diluents, such as lactose (monohydrate, spray-dried monohydrate, anhydrous and the

like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline celiulose, starch

and dibasic calcium phosphate dihydrate.



36 Tabletg may al so optionally conprise surface active agents, such
as sodiumlauryl sulfate and pol ysorbate 80, and glidants subh as

silicon di tal c. When present, surface active

conprise f% @’@Q@\%l ght %to 5 weight % of the tabl et,%g@l7{1]@’éﬁs
may conprise fromO0.2 weight %to 1 wei ght % of the tablet. 5 Tablets
al so generally contain |ubricants such as magnesi um stearate, cal cium
Sstearate, stearate,. sodium stearyl fumarate,, and m xtures o
maneo! umTePEE PG AP PICBAN TS FHsH PP Eoehiso Pty SOUGRIRIN
conpri se buolete &nBSpMﬁogiﬂte BO{ @nd(glmattgh,ﬁ.:c%asl siliconedioxibe dindetalc. @Whenhe
pr esent |nvent|on conpr.i

e ort ob BIESe. Sttt Bk GRURhRasd Fi otk el Ao dhe R of e
ant i - oxi déatlet, arcodlidantambay, cobipsige fromiiR agight %,to P vesight Yasd the tabdetd

t ast e- gaski ng agents. 15 Exenplary tablets contain up to about 80%
drug, from about 10 weight - %to about 90 wei ght % bi nder, from about
0 wei ght %abletsablsutg%raﬂgl cntaifoldbbricasist sudhr asn rafgmesiulh \stagdte, &altiom

about 10 [ 9 v ou
sbout 10 Bl Akl oA s B AT R e ot A g oL
by rol | er with sbdiurn laalyl sitighatd disbecantd @mllgrcopmnse tmm ®25 beight% hmlp -
alternati 5 - |5 d r
ext ruded g‘g'@ére ta f'eet?pﬂ%lme?ﬁéfﬁsﬁg?&bﬁﬁ%@hﬁ %R%&S goﬁ%rl seqno(r%gJ or
nmor e |18yeweighhth todweightdo of e taletuncoat ed; it may even be

encapsul ated. 25 Formul ations of tablets are discussed in
Phar maceuti cal Dosage Forms: Tablets, Vol. 1, by H Lieberman .and L.

Lachman ( (e eposséik dng feFil@WSYmCl@delgﬂiﬁ?X'd@ﬁs apfawRstso rilavoringnagenss.

human or F%s@%fﬁ%s%nﬁ%gst@fn%skhﬁﬂ'aﬁéﬁtéy pliabl e water-sol uble or
wat er - swe Iable thin filmdosage forns which may be rapidly

di ssol ving or '30 nmucoadhesive and typically conprise a conpound of

the i rl\éenEk@rﬂpla?j thblefe ot e;gtooaﬂommvo da;gbwraﬂ%bouam%igﬁﬂ%to @bout 90
hunect ant asticiser a Sta i ser aor enul

vi scosi t yWﬁB&FVwP'Haefan%’ﬁ'tabé’HHO éﬂ’%‘i Vel abogh fra “@iﬂ%dﬁ&k‘ﬂ%‘t dtom peout 2.

formul ati wa]gma% memj‘oaf 10 WRight YhaisinRarant, WGt abowd 0.3 Reighl Wt tb @bBUINY
pol yrer ted, fromnatural polysaccharides, proteins, or

synt heti c ﬁ)‘?’(ﬁ’%‘icﬁ'f"@"‘ifg‘ -and is typically present in the range 0.01 to
99 weight % nore typically in the range 30 to 80 weight % 5Q her
possi bl e oxi.dan

d :
Poa”t Py o PEIRF R el BR B0BroRba JREMVZRT rolfS i Ruielr SRR
cool i ng agerﬁnst;onsoefsbleudmtmay( ialtednatilielyg bei wet},, dq,m)br imelt-grantiated] mgelt
agent _51 &Ilgea%%mopgxtﬁ%ggtb%forglt' [hlfii?the rR |dfoFrﬁ‘liét%n”n%3§f oA AL HeSor

more layers and may be coated or uncoated,; it may even be encapsulated.

25 Formulations of tablets are discussed in Pharmaceutical Dosage Forms: Tablets, Vol.
1, by H. Lieberman and L. Lachman (Marcel Dekker, New York, 1980). -

Consumable oral films for human or veterinary use are typically pliable water-soiuble
or water-swellable thin film dosage forms which may be rapidly dissolving or

30  mucoadhesive and typically comprise a compound of the invention, a film-forming
polymer, a binder, a solvent, a humectant, a plasticiser, a stabiliser or emulsifier, a
viscosity-modifying agent and a solvent. Some components of the formulation may
perform more than one function, ‘



to Filns in accordance with the invention are typically prepared by
evaporative drying of thin aqueous filns coated onto a peel able
backi ng supBAplsePieParer. This nmay be done in a drying, EE%ZOQ‘}’IOMSIS
tunnel, typica {y a conbi ned coater dryer, or by freeze-dryin
vacuum ng. 15 Solid formulations for mral adm nistration may be
fornmul ated to be i medi ate and/or nodified rel ease. Mdifi ed rel ease

f | at d d t ai hed- | -

o o SR P B el b D B SRR i, o
formul ati aylﬁhétmrhydh:e:omdeasdss dbfpldah;e prasestnini the range 684 cipi 3sedeiRbt Y US
Pat ent No sui tabl e rel ease technol ogi es
such as hi gg éﬁ gqﬁd“ spe %?gﬁogé%ﬁélagévmtl c and coated particles are .
to be found in Pharnaceutical Technol ogy On-line, 25(2), 1-14, by

T e

i nvent i onemncess graservalivesisslivane gtimuietng egents;t goqilhg; dgeotsd ceseleents
into nusc infdy0 r ral
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i ntrat hectaste-paskingagents.cul ar, intraurethral, intrasternal,
intracranial, intranuscul ar and subcut aneous. . Sui t abl e devi ces for
par ent eral admi ni stration incl ude needl e 30(| ncI udi ng m cr.oneedl e)

i nj ect'8r s IR BAcEoAREE Vit theriavantionare; typically brenagadhiy eapsrativesgrying o

conpounds agiRub rm@@tcb@tad cca.fb §|[fe@laB@ mlnnals%b‘aéredr bBbdramAB ahdy be
typically in the form of tﬁ)lvﬁ either a as, a_ m xture,
it

for exanpfneing diyipg ovey) %’rf&l" mbingd cqatepdryet 9FbY. Beg7sHYIRg
particl e, of @icuesiagpl €, m xed with phospholipids, such as

phosphati dyl choline) from an aerosol spray froma pressurised
container, 5 punp, spray, atom ser (preferably an atom ser using

el ect ne hydolﬁdﬁanamthmlstfor pnabdmamls&aiﬁdmmayrbetf()rmm‘attemmbbé insre¢diateiantd/oor
wi t hout t

.« DBOUES 1R, RIS <ferts P G0l wBEL o yess systainpan uisedy

i nt r anasatonirolied-1 thrgetesiaiet progrpmomedpekesse.a bi oadhesi ve agent, . for
exanpl e, chitosan or cyclodextrin. 10 The pressurised contai ner,

punp, spray, atom zer, or nebuliser contains a solution or suspension
of the cofpitaerpedifies releaseiforwiativamfor thepurpdsag of the inveriionzire desrribadhol |
aquef"iﬁ eG8 Pater N? 65t st! Peiid Bf ?ﬁl[et]gﬁtaﬁ%eﬁeaggrtecﬁln'nélgﬁfﬁ s}

sol ubi |S|ng or extendi ng release o e active rope

sol vent ah@hagnesin ﬂ@ﬁQTS'%ﬁr alattoawptlc BHd uednted pegiclest ﬁfﬁ bel f@a@(e m

ol ei ¢ aci fhafiacéRtical T@éﬂna enamedzs(@ﬁnsm &y VIRd%t af 00K amBIRe oFF OM
gelatin or hydroxypropyl nme E‘Plcel ulose), blisters and cartri dges for

use in anCheydRg 9yratLrRcigne e Feipateds deerribed iV QD/33%er ni x of a
conmpound of the |nvent|on a suitable powder base such as |actose or
starch an erforgt’ﬁnce mpdi fier such as 1- manni tol , or

magneg? um %%? gampeundsTgfdhe dpyeplien may akwe B WBP'Bﬁ}Eregrd'ieﬁﬂX e ths: Rieed

t he nonohytesant, emtcﬁnﬁlﬁbk—ﬁbbrt MRl eneitdrpaledigan Sultale mexds fr, patbitease,
nmal t ose, ruct ose,. suc and tr.ehal ose.

tol, 0S 25 A

Ut bl e SOTEEIT oiskicB | BeVEPS oS IE o G aREFICTS g Hralecs)
el ect r ohytradinndoniaes ~tistrquretttate mtrbstemali SintraganRNt ﬁztrﬁmﬁéaﬂarlpgnd 0
20mg of a ound o ventl per actuation and the ct uat
Tl e, napERAeR oo uiabe (S Tt Rampferel Hoairon oREhds BEIST e
a conpoun(naidingreicroneedle) injectaes, mpydiesfree djgttars and irfusidretediiigues. et hanol
and sodium chloride. Alternative solvents which may be used instead

The compounds of the invention may also be administered topically to the skin or

mucosa, that is, dermally or transdermally.



30 of propylene.glycol include glycerol and polyethyl ene glycol.
Suitable flavours, such as nenthol and | evonenthol, or sweeteners,

such as Saﬁz%%?éd&-@ﬁ saccharin sodium nay be added to N S007/003518
formul ati ons of the invention intended for intranasal adm nistrati on.

39 Fornulations for intranasal adnmini&ration nay be fornmulated to be
I mmedi at e and/ or nodi fi ed rel ease using, for exanple, PGEA Modified

rel ease f 3‘55”&% Fblﬂ{rﬁ 3lf e il udie bay glgo be ?Hﬁh?été}ggﬁraﬂgé@gqa%gasﬂy inthe

controll ed- pr ogr anme
i nvent i onfafmyofa dty wwim#enthegtaéofed agia midurg, foo exdrepley i adrebiend wnth

typi cal | yidesbhgr s'p{‘&éd %Fh Sodtt Ard %&}%ﬁ-%é YRRED SR hgégl%?é]igé,i on

in isotonic, pHad esa e conpoun _
i nvent i onsmawh@mhbtmé@otm)mm|aub¢@0$nhcsptam°r@nui aﬂeswtsed icoptainetich

as cyclodgie! o Aihk8pl Frofebiy 4 VRomkbTERD BlecRORIOMRRE (o
pelmere, P lephiiies

gl ycol -contal ni ng nprove~their {
di ssol ut i BfPdreg @, f"lea@tsﬁ ﬁfaQR‘PLI’q'ger' wtba:rafwtlmi thiet ysea@fad é!dlt%lﬂ%tbiqpp apt.f or

use in an m | e
cycl odext %vég{?ihgl}aé %E%ffg‘&g%tﬁﬁﬁéjog?qg;zeg?“ n &%%E%B?édaﬁ@ Fﬁéﬁ%“ e?@ed

cycl odext H$& the pRyIesxRY folpyiFe 6 biradberiva ragﬁntHFﬁgcwr@ls ghitasan : or
128446- 35godeldring- cycl odextrin conpl exes, for exanple, are found to
be generally useful for nobst dosage fornms and admi ni stration routes.
Bot h ilAcl usi on and non-i ncl usi on conpl exes 20 may be used. As an

al t e[) nat i vge bfesSurised tcoﬁt@imk R, @praw éthIzBﬁ‘ ofl hetgmsérhﬁmearﬁdd@lg@ﬁﬁc{d &t
my e use as .an X1 ar as a, carriler 11 uen or
Co a1 S EreraREan of s g@gg 4 dhe inveRion, GORIISIG. 9T e@npm% ethayiglo.
and gam‘raaq:t;ezil 19démél’idlnﬁr aesmmﬂleealtﬂfgawﬁ @b%:ﬁlt?sﬂhgs epsingl 2dilublhsug;, ord

| nternati ona Pat I ons a

VO 98/ 55158endjag ?ﬁ?ﬂm ey %P@P%'%“Hy i}é rﬁgﬁ‘ﬂ%ﬁﬁd’g of
t he pnesesdchi as\mmiaonncﬂeaie Jogit acid) arrdnyoligoladtizidcil. f or adm ni stration

via the oral route. The conpounds of forrmula (I) nmay be prepared, in
a variety of ways by one skilled in 30 the art. The follow ng routes

i || ustr at Gapsuids &vmﬁs, folr epareplar frorg gefatis er bypdmaopnabyiméthgcellalose)) blidters
Chas B il B 26 o by B0 54 ol 4 Sk 5P
a compound of the invention, a suitable powder base such as lactose or starch and a
20 performance mbdiﬁer such as |Hleucine, mannitol, or maghesium stearate. The
lactose may be anhydrous or in the form of the monohydrate. Other suitable
excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and.
~ trehalose.

25 A suitable solution formulation for use in an atomiser using electrohydrodynamics to
produce a fine mist may contain from 1pg to 20mg of a compound of the invention
per actuation and the actuation volume may vary from 1ul to 100pl. A typical
formulation may comprise a compound of the invention, propylene glycol, sterile
water, ethanol and sodium chloride. Alternative solvents which may be used instead

30  of propylene gfycol include glycerol and polyethylene giycol.

Suitable flavours, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the invention
intended for intranasal administration.



40 A conpound of forrmula (la) may be prepared according to the

foll ow ng process, where the term'tips' neans triisopropylsilyl: S
The first §oeRsdlssdohe procedure may be carried out by GRALResd0ss1s
conmpound (VI) with conpound (VII) in the presence of a suitable
solvent and in the presence of a suit¥ble base. Suitable bases

i nclude those bases that are conpatible with an aromatic nucl eophilic
substitution reaction. Exanples of suitable bases include, but are

not 10 limted to, potassiumt-butoxide and sodi um hédr_i de. Exanpl es
of sui t abTUMuRIigEN{as inteinassiagminisieation mayrke forpulatsd to he énmediate andiasd

t o, tol uemedifiéc réladnedngihg!r R exéihﬂéaPGLAa%dﬂieHﬂ’eiéﬁéé/ ®ri@ons include
Addi ti On%e %ﬁeganot her suitable rea be .added to renove the

pr ot ect i uFUSRingn Pyseds cg'?}f"@'g‘fﬂ Largeé @l RrogrRmMeiRlagse added t o
removes the protecting group include, but are not linmted to,
tetrabut ammoni um f :{Pg& i.de,-.cesium 15 fl or | de (gnd smal | anmount of

wat er . ThE™S RRAqUDAS phihejaventon may also besg ’B'"\?Eﬁ"? figecdy 1o tiereys) % ear,

t enper at LtyﬁeallyTu phee fdrinyof driyss sfen flidronisetPSusPensicn bF Sslutatin dotéhic, pH-
t enper at-u doa%ﬁgiﬁa%dfc to about. 110C, preferably at a tenper ature

of about 88C. More preferably, the reaction may be
carried out at a terrperature of abaqut 90C. The reactl onis carried

out f tlne Suff t to IIowtheformat acce bl
vi'el dfht e S fton ek BB et M ol BRE R e o
about 2 mmntles tsuclalaetmyclfhdemmuamd siitableadeaibtives hiteresfeartpolyethykeneajlycord

out for The nd ste f.th actjo ried
out by Cic?]: ’%'"%3)% r'ﬁg‘r%urnfd E‘%f % TR r%‘Pe efra (ﬁléb'ﬁ%aa'éﬁ? Ut}ﬂﬁ‘y %%l’l faé
condi t i ormeagking; amatmllabthw Ve stdbditf for ose incamy dfther\afyremnﬂdiweﬂlesodesbjf e

to carry Ml?lg{?ﬁlohe%?sh%bléj 985dé§(‘d’ﬁp is ?lﬁ%bw?erﬁf}/secsﬁlwdm %?%E@ﬁ) A

occurrence 0 i 0l Sofe razo
reageitt s nrhfatreﬁawcmeu@edla hydml ZIQTOBVIOB{'S&I@M IBHRBOD (EA5E3 nambem s
parti cul atgag@gglsﬁrg is N,N -dinethyl formam de di net hyl acet al

foll owed by treatfment with nmethyl hydrazine. O her such useful

conditi ons are known in the art and may be found, for exanpl e in

' HandboolkpQf Lb&ERGY Edrhfl %%r%&é%p%%g%fofﬁld m éﬁé?é’t g:lﬂ'%f o f0r most

Pozharskii, 2nd edition, (Per and renc
5t her ei n.doAag&fAHHE Rad @ﬂnmmtrﬁjlpa reutes. Bellyinglusipp epﬁmeerlrw&emndionyﬂex@m he
fol | owy Nnomay B Bssd. AR a']rpalfgﬂﬁatlfvb 'it§ere°t§t %QmBIfexétrbﬁ vﬁfhotﬁé‘i!lhlfge tHEPYyc 1_e)ctrln

carried out” under conditions simlar hose descri bed above for the
second st/BY B uspd)as %auebaawe#et'vazdﬁpaamcqrm dikegnt er spmlaet doski t h
N, N -di reahinvddhp ugadifee tﬁﬂs@%tﬂﬁﬂ)seﬁc%aélgﬁéﬂ |RYsR darley g&ﬁlﬁﬁtdﬁﬂﬁeﬂlﬁéq

nmet hyl hydr azi ne. Tvvo alternatives suitable routes to synthesize

conpound expples, of which| Bay s FP”PHe'“IE'k‘Pﬂ‘FEﬂt@Qa'oPatPHEAﬁP'é?E?RS Nos. WO
Appl i cat igm11Thew 9gb258emd Wwolals5aued to

25
According to a preferred embodiment, the compounds of the present invention are
particularly suitable for administration via the oral route.

The compounds of formula () may be prepared, in a variety of ways by one skilled in

30 the art. The following routes illustrate such ways of preparing these compounds; the

‘ person of ordinary skill in-the art will appreciate that other routes may be equally as
practicable.



15proceed via the forgmation of an intermnmedi ate enam ne of formula
(rrr)y: o (1't1) The formation of internediate (I11) can be foll owed
for exanpl @oHoieddkles. 20 The second step of this reactigfrigo@anished
out in the presence of a suitable catalyst. An exanple of a suitable
catal yst for this coupling reaction i¥ a palladiumcatal yst. Specific
exanpl es of suitable catalysts that may be used for this reaction

I ncl ude tgt | r'di REYETY. i | : :

Tris(di beﬁz‘{ldl?ﬁjiﬁjé}zl Hgadggt one% 9 EFBE'PI %P%ﬁ%@?&%ﬁqmagdfoumeafg gc%vg!['l ge ,pr%cress,

di chl or o- yhere-the teri insemepimisisoniopysihane) - pal | adi um(11). 42 The
second step of this reaction is also carried out in the presence of a
sui tabl e solvent. Exanples of suitable solvents that nmay be used to
carry out thps rg i on include isoproganol, methanol, or dioxane.
For scal e-upjlver alygdr of uran can be used. A
vari ety ofi,N stifable e usel itmsa his reaction. )
Exanpl es of 4uitpbl e bases that amay~be _used in this reaction include
pot assi um t - bugoxi 8 cesi um car bonat e(,w or potassium phosphate. For

scal e-up versions, - sodi umfnet ‘]’ oxi de can be toused. -'Additifona
sui tabl e reaggnts e %ded to facilitate tbe reactiopt
Exanpl es of syit Peagents that ffa dde &
facilitatephae kel g 3
tetraethyl a or nva” nfluoride. A
sui t abl e addi $al | igand may al so be added td -'- reacgja)on.
Exanpl es of suitable additional |igands that may-be added to the
reaction include, for. instance, Bis(2- diphenyl phosphi nophenyl)ether,
1,1'-Bis(.ﬂri] enyl - phgsphi no) f errocene .'orecHi 9- : :
di met hy1- ,%E"BP gtea i0 ﬁl?erP _HE%H\%%?)@HH‘F by contacting compound (V1) with
compound (V1) in the presence of a suitable solvent and in the presence of a suitable
base. Suitable bases include those bases that are coinpatible with an aromatic
nucleophilic substitution reaction. Examples of suitable bases include, but are not
10 limited to, potassium t-butoxide and sodium hydride. Examples of suitable solvents
for this reaction include, but are not limited to, toluene, tetrahydrofuran, dioxane, and
dimethoxyethane. Additionally, another suitable reagent may be added to remove the
protecting group. Examples of suitable reagents that may be added to remove the
protecting group include, but are not limited to, tetrabutylammonium fluoride, cesium
15 fluoride and small amount of water. The reaction may be carried out at a variety of
suitable temperatures. Typically, the reaction may be carried out at a temperature of
about 24°C to about 110°C, preferabiy at a temperature of about 85°C to about 95°C.
More preferably, the reaction may be carried out at a temperature of about 90°C. The
reaction is carried out'for a time sufficient to allow the formation of an acceptable
20 vyield of the product. Typically, the reaction is carried out for from about 2 hours to
about 10 hours. Preferably the reaction is carried out for about 4 hours.

The second step of the reaction may be carried out by contacting compound (V) with
a suitable reagent and suitable conditions to facilitate pyrazole formation. It may be
25 desirable to carry out the reaction under such conditions to minimize the occurrence

of the regioisomeric pyrazole. One useful example of reagents that may be used in



This reaction may be carried out at a variety of suitable
tenperatures. Typically, the reaction may be carried out at a

t enper at ur@odfnsdegss 24C to about 110C, preferably at tqeyiseddddssis
tenperature of the solvent. 25Purification of product (lIb) from crude
reaction product can be perforned as #escribed in the Exanples of the
present Application. A-scal e-up version of the second step to arri ve

at Compoufk (déﬂ)cu%a?vﬁ-zl%?ﬁc{)d by H\Pdﬁﬁb@h@é@-ﬁ%ﬁgsgﬁ%& et fliowed

| i cation. e appreclate I nthe ar
p

that it nHgatmenhwikdeethylhysiraziess i Qhen sudht U%ﬁy conditiens af9t knewsyintthe sits
of conpoupRs npy If»eofcfrHH afof |e§5m€['é {l RanbiBodk’ I‘?é‘téro@?t?ﬁc h(fmét?a ?W'Fﬁ' ve

groups in the ol ecul e so as mprevent undesi r ab i ons
The pr ot ekatriky AndupE. Fosbarpii. t%eeﬁltlerpa(Pafgaawnoﬁer)nwzmrﬂi%remesr gteful a
(la) ok ({He}ein43 may be used in a conventional manner. See, for
exanpl €, those described in 'Protective Goups i n*Organi ¢ Synt hesi s’
by Theodora WG een and Peter G MWIits, third edition, (John WIley
and Sons, A%S&%bumdlomfrﬁm@ubﬁhapbél?@ére% ,acB&Yarg t&ﬁ'rea'ﬂﬂ_buﬁnd:'br‘%é‘é‘s“ on
for the Hydroxyl Goup”). 5 The starting conpounds used 1n the
synt hesi s of corrp 6

i nvention, a
cormermally |I ;;?Fqg can be fre

Exanpl es gf~ the %ﬂ ti 10(39&5'0 Wlthlntgf scope—of+t he
i nvention are (ﬂ@véﬂ) THYEYHEIPabEs S fer ein definge | v

phar maceutically acceptable salts and cgml exes thereof and al |

ar maceuti call] yNacceptabl e salts thereof
as defined her gjyaf or cé q] of & (la) or (I'b). 15 Exanples
and Preparations In apd 0 ofCH;he i nvention, there is
provi ded a process ak{ ng aScorrpound of formula (I a) or (I'b), and
the description related to the pypcesses, which conprises the steps
as follows: zo Exanple

16 The first step of the procedure may be carried out under conditions similar to those
' described above for the second step of (la). For example, compound (IV) may be
contacted with N, N'-d_im_ethylformamide dimethyl acetal followed by treatment with
'methylhydrazine. Two alternatives suitable routes to synthesize compound (ll) are
disclosed in the Examples of the present Application. The first step is believed to

15 proceed via the formation of an intermediate enamine of formula (1!1):
O

F NMe,

Br
(1))

The formation of intermediate (IlI) can be followed for example via HPLC.

20 The second step of this reaction is carried out in the presence of a suitable catalyst.
An example of a suitable catalyst for this coupling reaction is a palladium catalyst.
Specific examples of suitable catalysts that may be used for this reaction include

‘tetrakis triphenylphosphine pailadium, Tris(dibenzylideneacetone)-dipalladium(0),
palladium acetate, or dichloro-(1,2-bis-diphenylphosphino-ethane)-palladium(!i).



443414- ( 1- net hyl - 1H pyrazol .- 5-vl i phenvl | t hi ol phenvut et r ahydr o- 2H- pvr a
n-4- carboxam de 25 Step 1: Preparation of

4- ( 3- br onmoRlesnRy; gt rahvdr o- 2H pvr an- 4- car boxamn de

4-( 3- bronophenyé[é@tﬁg%r ahydr o- 2H pyran-4-carbonitrile nmade %T[IBZPPWODSQIS
procedures described in EP .108114 (14205 kg, 3.95 nole) was stirred
in 98% H2SO4 (3.00L) at roomtenperature for about 40h. The m xture
was then poured onto ice and the.very 44 fine suspension was :
filtered and washed with H20 thoroughly until pH of wash is neutral.
The whi t eTh@iskepntagfends likigl readtinn lie aisnctamniaidowids the anesence ¢f ianswitablea

at 35- 40 9 f ¢ o y.
T sopdol, SRS SheRbio G Bal b o LR oy Gl A Bl
(MrH) +.  1W\chNiR (isagopanel, DNBBeed) Sr pptiaxans0- Fou o seate-up H)erswnsas 2. 40
(m 1 7(d J=7.92 Hz, 1 H 7.06 (s, 1 H),
5.00 (br mgtr@ﬁﬁﬂaﬁgmf%d“ &a@%‘igeﬁz 3.7 Hz, 2 H), 3.42 (t, J=10.7 Hz, 2
H, 2.38 (d, J=13.6 Hz, 2 H), 1.75 (td, J122,43Hz 2 H). ‘
Step 2: PA%ﬁé@tdf%ﬁltéHIe bases may also be used in thjs reaction. Examples of %Lutable

4-( 3- (t riisopropvlsilvlthio)phenvl)-tetrahvdro-2H ovran-4-
car boxam pasesaihgb rpay pgeused in this reaction include potassium t—butomde cesium

4- ( 3- Br onpihssbté,)df pblz3siu i shodbhady. r%?séal@-ﬂ%'@@?&%%dﬂfn@ﬁf&lﬁilderbaﬁtb%p 1
(300 (1.06 nol'e), sodiumtert-butoxide (1229, 1.27 nole), Pd(OAc)2

(4. 74?‘@ oY1 nole) and DI PPF
(1, 1- bls(dllsopropylphosphlno)ferrocene) (10.6 g 0 0253 nDIe) mere 15
pl aced |n a flask wh was evacuated and fjl|

Anhydr otis Gﬁ"B%lh%U”@?'es’eﬁge%@aéalfealemei’ Ff?sfaﬁi"&@!%ﬁhs r?\%fg'ogt l?)ﬁﬂé%esa?f
‘room t enpsui@bler @ddmﬁnan Feagtiitst that Mayt bé eaddes tadeeiitate thes Aichdy lirdudene

of ux. - PRSI TR Ve daant DA o LA S AR e VL4

cool 1o roomtenperature The .mi xture was then poured into ethyl

et sl o B A DR

(3L) whi cédditionhat h@ndwabhtenhawliehadd%ﬂ fo2th2 Lipactinod ibclude fod Instdreec Bisiiz-ned

organic | dri er gt ' C rat.ed
aryness.  SERSTRBBEnERy Bl ad CHaPIS BB BN r oF ki
was st i r rdichethyl-#/5ebis(dipheryiphpaplinakanthére. gi ve a fine suspensi on.
Hexan (1.5L) was 25 then added and the suspension was allowed to
stand“for 1 hour. The solid was filtered, washed with 1:1 et hyl

acet at e- hExameastion mayehedcartirshodte anesistytfs uitalde kampryatureswi ygicdllydtheas

dried in vacus :q% gbg%a%% ul 8P% ¥ rﬁﬁé#gtuﬁg ;*5%09{ QML o 1 o %10°C,

purity. A secon was otalned rom-t trate which was washed
as beforepféfﬁ!aidyH@Beﬁﬂuglt%P%fﬁtUEﬁj@ﬁW 8elegnt.15 g product for a total
yield of 84% LC Ms: 5% 100% 30 CH3CN: H20- 0. 01%'FA gradi ent over 10
mnutes: 9.35 mn. 394.1 (MrH). 1H NVR (400 MHz, CDCI3) 5 ppm

7. 52- 75 51Pyrifficationof 7praducy @D {rem ¢rupp repction 'PTUEPCf( 1$AN 2 ,pes‘ggseq [#Ss,

1H, s 1§e§cﬁl§§d m%hé‘%xéﬁ‘nﬁl@s&tﬁép(é%nl‘hﬂﬂicﬁto%G 2.32 (m 2 H),
2.06-2.00 (m 1705 (d, J=7.25 Hz, 18H). 45

A scale-up version of the second step to arrive at compound (Ib) is described in the
Examples of the present Application.

30 5
It will be appreciated by those skilled in the art that it may be necessary or desirable
at any stage in the synthesis of compounds of formula (la) or (Ib) to protect one or
more sensitive groups in the molecule so as to prevent undesirable side reactions.

The prdtecting groups used in the preparation of compounds of formula (la) or {Ib)



Step 2: Preparation of
4-(3-(triisoproovlsilvlthio)phenvl)-tetrahvdro-211-pvran-4-

car boxam dgoAolsiiseasi ve 2 Purge a 3-neck flask (overheaghsighédBbas1s
nitrogen inlet, serumcap) with nitro? Add 5

4- ( 3- Bronophenyl ) -t etrahydro- 2H pyran car boxam de prepared in step

1 (10.g, 0.03519 nole). Add sodiumt-butoxide (4.1 g, 0.04223 noles).
Add anhydpRyshd REEENE a E@h\»@msnaﬁ hr%‘n‘wrﬁarb%eés foc#rés(aﬂm@()ﬁaé@'o%scr%eﬁ A1 %

water by KF is sufficient tiate stirrin Pur ge e reaction

mi xt ure whreedtive SrauRs in Q@?W'@&éﬂthﬁw &y Td"?@@@@ W @ti?&ft anchiPetgr GV Vs,
vacuum f ofhird GdRRAO f(Gb‘ﬁnV\Mle A& 'sdn¥C H999)AH hdritidr indbtet 2, Jpaaes '1? 245

0.04223 nples) assurin at _oxygen is not" introduced into

vessel . HeBrolgcgoryigrth gﬂd’%@@?‘!ﬂbhenyl phosphi no ferrocene) (0 258
g, 0.09035 noles). Continue heating to reflux (reaction tenperature
about 107_%ﬁfor a mninmumof 1 hour. The m xture should reach.refl ux

wi t hi n 30ThHA HATIEE comgodRs user dn theymhesis 9f serapunds obtormulafla) et HY) of
acet at e (he(prédent H¥entidng asam@tratel font the pfr&ﬁaﬂl 'Mes HEP&thet @&nﬁ'féfméﬂ?

mn. Filter etge sus enS|onthrouhceI|te | 3i nse the cel
with et hy?vaél ¢ 8 €At b Prepred 8(5158 criped 'we#@m&%s of Prepresent Sgghcation.
conbining filtrates. Concentrate the filtrate via vacuum di sti IIation
at 70 tor Iat%tgﬁ unti | of t efiItraLe voI has been rem)v
Add’ ik arisE s ins Ssppe, o s inusian ate fyahBtoipetils 8 hargBdienneg, &
crystall lmairmadsemiﬁaltyhecﬁpﬁmel saterand Goraplesss tHarédt &t ahogﬂlvatté@ and

n the,.mxture

m xture to 5C Mipt 5C for,a mnini of hourt .
Tsol at 6. pREREE Y FRRTPAGEELRI -piBaBhied Sali ndipdh, Shedelngd AoBnicr of
product t@nip@undseEfdimul®g) ortb)cake on the filter to LOD of no nore
than 5% Dry the solid at. 45-50C under vacuumto an LOD of no nore
than 1.5% Yield 12 grans (85%yield). 25 Any nmJg anount indicated
above1i s Exdmeplesand®Pregpamtions brono car boxanmi de. Step 3: Preparation

of 5-(4 t a

N, N' - di rrgl ?%ﬁn@"gﬁ"{@s&ﬁ? it é’%’%f’s ﬂ‘%ﬁfeﬁgéaé %&%éﬁdﬂ%k"l% 60
g, 53.25 wmﬂ of foamdfaMlailorﬂb)r@tiylhef desceripiicheretiterttolthe peresses, which
equi val ent$Ao MBS tHa Ffs% o> degrees Celcius for 3 hours. The dark
red solution was co to roomterrperature. The vol atiles were
renmoved by rotary evaporation providing a red viscous oil. To this
subst gnceg &’E i@dded anhydrous N, N -di net hyl formam de (15 nL) and

nmet hyl hydrazine (7.6 g, 160 mmols, 3 equivalents). The m xture was
stirred at | AN

i |
CH,
HaN s

O

4—(3-{[4-{1-methvl-1 H-pyraz oI-5-vl)phenvl]th|o}phenvI)tetrahydro-zH-pvran-4-

carboxamide

25  Step 1: Preparation of 4-(3-bromophenyl)-tetrahydro-2H-pyran-4-carboxamide

4-(3-bron?'ophenyl)tetrahydro-2H-pyran-4-carbonitrile made by the procedures
described in EP.108114 (1.05 kg, 3.95 mole) was stirred in 98% H,SO4 (3.00L) at
room temperature for about 40h. The mixture was then poured onto ice and the very



roomtenperature for 1 hour and then heated at 75 degrees Cel cius for
4 hours. The volatiles were renoved by rotary evaporation and the

crude resi %ugmsbgken up in a small volune of nethyl e%%{/ﬁﬁ%iﬂ@bgfs

This red solution was applied to a cartridge of silica
cartridge was eluted with a 20:80 m x#ure 'of ethyl acetate and 5
hexanes, respectlvel y. The appropriate fractions were conbi ned and

concent I ajad Lgoe%gﬂt%&?er 1 308 ot 500 o NI RO el ﬁ .

H 7.31 (aautral 'Bweaﬂmezsoh@ma; W'asﬁai wntl?h@@n(asrandwb& thenaltied duvaciio 2t 85

Hz, 2 G 0 ; . Eo g

W b%mghgﬁf\?ﬁ@gﬁﬁ SPROH, g\i}rl@mlprodu in 98.9% purity. LC/MS: 5%-100%

4- br onpac &43hiidhe.01 %0 F6 gradientiaverdOgyingtes: NGB Ipinli (dthi)y ) b NMR(408
| h

di met hyl aﬂ/ﬁizaghﬁ@d@ 6"‘?8:807 28708 @), 1'R1.% Jﬁ?‘& 9‘?4) ?36"/"3{%111145

mL) and heateé for 4 hours. he me
wer e gener &dd. 9%zt hH) ¥ 88dEsi HH).aedQ(bas, st i) $ élj (116J=21 . )3.7 1ﬁﬁ62 H),

m xt ure L t t 1

met hyl hy\é\?gzzﬁﬂg 1(302171“% 25@20&%%;]%01%%;%\/\%%@' -}(ﬁﬁddgaﬁgz&e m xt ure was
stirred over night. The reaction m xture was washed with 1 M aqueous
anmoni um gOr 2-depreganrstid? BE) 4$ﬂﬁﬁ$§£byléiﬁﬂhiﬂﬁengr%tr%%-!Qﬂ—ﬂbﬁfﬁ-@- -
was dried azeotropic distiTlTation usrng a Dean-Stark apparatus.
As an '@l t@?—’ﬁ%ﬁﬂ@gto distillation, the solution was dried through an
anhydrousAnagaﬁg@ipm sul fate cartri dge The solution was filtered

t hrough a |ica qgel cartrid roduct was, fl'ushed from
the cartrf g%@"ﬁ]’? ey Fﬁ;'iai‘l’drg@tl'{/ﬁ’yr -ﬁé:,arb ide, preparg (18) stepnt 4300 &g
gr o?u?:lt \t/\prcm ol svaiindftsh-RAGGERNIaled. 217811@3@ R w( ddAb)?u :lbygt; 0.0211 mole)
n
cont | nuecPiR PR B Fesd e%sae“h?ﬁe% ReRnSpl S R0 TOu meerst
di stilikat plamlncmﬂdskmm wiélevamaﬂedrmdwa@d Wmﬁc)iNed thm%ﬁn@draﬁwdmahbur e
ure was mai nt ed at, 40

d the t
oL o et & bl BaiR A el MRS it A Pofue e st R ps Tt feg
to 0 C ovmixtureOvasiaddee fiisophupylsilaethiol (229 gmhﬁlrrmle)(ﬁnditrﬁe)fesaﬂngnﬂmﬂres

ehi i Ted ( BEs WREslib S, pefid i Wkbodf e IR Bl e Wi Houka to
cream col ogakih roonytetrmbratmre Fhe miktyré Gvad then Baked intd efhylarstatd (74]) mbith

The NYR daba r@%@@ﬂ ﬂ{ﬂ Sc?ng%}%ﬂl'?%l 8'7in8320° & cb bRl affiedus wihes! &P

4: Preparation
H- pyr azol werevtackiextingted with emyba&etatet(étt)rvem&luwas thelnpashed ith afBofRs2ti)de

A m xtureafd hand ¢! PRORBABAEY ofgdRRt BybrsNBRYdrRAUVer Mysts, Fitertd Hhd

mol s, ), 4-{3-

[(tri-i soﬁq’@BW%IPfl’ {a JryRess| BRwhgsetate (@ Bkl avaddad g thensalid amd s avintere

(0.83 g, adGtirred on the rotary evaporator to give a fine suspension. Hexanes (1.5L) was

25 then added and the suspension was allowed to stand for 1 hour. The solid ‘was
filtered, washed with 1:1 ethyl acetate-hexanes (1L) and then hexanes. The resulting
brown solid was dried in vacuo to give 334 g (80% yield) of the product in 99% purity.
A second crop was obtained from the filtrate which was washed as before and dried
to give an additional 15 g product for a total yield of 84%. LC/MS: 5%-100%

30 CH3CN:H20-0.01%TFA gradient over 10 minutes: 9.35 min. 394.1 (M+H)*, '"H. NMR
(400 MHz, CDCl3) & ppm 7.52-7.51 (m, 1 H) 7.42-7.38 (m, 1 H), 7.22-7.21 (m, 2H),
5.35 {brs, 1 H), 5.13 (brs, 1 H) 3.78-3.75 (m, 4 H) 2.36-2.32 (m, 2 H), 2.06-2.00 (m, 2 '
H), 1.27-1.16 (m, 3 H), 1.05 (d, J=7.25 Hz, 18H).



5 mol s), Tetrakis(triphenyl phosphine)pal | adi un(0) (243 ny, 0.10
equi val ents), bis[(2- diphenyl-phosphino)]phenyl ether (113 ng, 0.10
equi val entghy@idsshs 0 M potassium tert-butoxide in THFﬂE@ﬂEz Sig 3
eqU|vaIents) in ITPrCH (15 nL) that contained 5% water was eateg %or
4 hours at 90 degrees Celcius in an atihosphere of nltrogen The
reaction mxture was cooled to roomtenperature and 7 b of 1N-NCl
was i 0 added . SaR4€ ‘ ST ' t er
(30 ). 7Y %HSH‘B@ i : %«E
washed mnEﬁEﬂEﬂE@.(Z x 20 nL) and col d ethyl ether (4 x 20 nL) The
tan brown agglh W%S di ssolved in a small volume of nethylene chloride
contalnln% 1@6ne anol and applied to a 140 g cartridge of silica

gel . The EHrgera dgecklaskeloyedgadstirreranitragen ibied: mmp)gw@mn@men Aad
appr opki arqufarraﬁ&,sr@m \t@fa%y&é ﬁp@rrsmrcarb%sia &Feg'én‘éﬁahegt 0

met hanol gro uce a white soli 246%

MHz, DNVB &é 1% mgien 1A¢%50t11umt-wwm@e Hef- 1294@ 0(4 23 mgS)BA\Cﬁzanlydms
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was distilled to a concentration_of m xture was cooled to
25C arfdl h&R% ‘(’K‘?‘Q"t@q‘ﬁ? edsat}%)s ’\ﬁifé’eﬂé‘ag@mﬂ?{@r‘?ﬂ“%ﬁﬂ%x%@e filtered
and the solid was washed with hexanes (4.22.5 nL, 5 nL/g). The solid
was dried_in a vacuym oyen at 7OC For 2-met hyl t etrahydrofuran and
wat er, nugteRSs Prenagation of pd-bromaphenvi}-d-giethyh 1H-pviazoiei ge. For

Si - th| ol , Att@héta,bwdrofuran and hexanes mug are referred to grans of
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and methyl hydrazine (7.6 g, 160 mmols, 3 equivalents). The mixture was stirred at




Example 2 49 4

4-(3-([3-fluoro-4-(1-nethyl -1H pyrazol -5-yl ) phenyl ]t hi o} phenyQ et r ahy
dr o- 2Hoyr agofmedfsB@yai ni de Step 1: Preparation of PCT/IB2007/003518
443-f (4- acet vl- 3-fl uorophenvl |t hi ol phenvl | tetrahvdro-2H pvran4-car box
am de 2, 4-Difl uoroacet ophenone (0.40 ¢ 2.54 mol s),
443-[(triisopropyl silyl )thi thenyl) -

t et hyd 0] A '

ot r abut y ISP tor ThRRd 6 bt 3t wectindtBoRbs forst oy T

t ert - but oxolatdes e eroned bIF,rotaryEmIapbr,atim &dd theadrigde. mrdeeam:tetdketmup in
hyd . )

ol o s ahatell SBfiuly o sy fubickt ¥he B SoRET s plRiRd SRR of
et hyl acesilitae gekasTl”@dd&tU‘ic(geo'@asnelutadi owith @i 2n8Q. rﬂlert-HCdf &ty ndoetatd and
i .
-(r:noi(l g:: ed %(akgﬁg éﬁéc{'\feq‘gtﬁh%{apé%p% ;ﬁ%ﬁowi% produ gfén\%caésoﬂg%rﬁr |et8

further oprogud:e t25 geff asvhiteisalid.wi th a 70: 30 mi xture of nethyl ene

chl oride T, 0 re- n

a1 ght braaaRS BENaNe AL GRBIERAD) 8 obily S35 352256 18 -

4- (34[ 3-f .86 4- H)17 h‘e(dWU‘&BﬁMZr azfﬁil?&vZ)SQHEhOIH)tEB%I(ddZOI—Z 05 Hz, 2
phenvl )teﬁiahvdro 2H pvr an- 4- car boxani de

4-{3-[ (4-acetyl-3-fluorophenyQ hi o] phenyl }tetrahydro 2H- pyran-4-car bo
xam dé¢ 650 ng, 1. 74 mmol s) was added to anhydr ous

N, N - di neg A thyili oler mam de di net hyl
acetal was g, nmmol' S, 5. 0 equivalents) 25 and the

sol ution &B@"ﬁé’&t?ed at 100 degrees Celcius for four hours. The

vol ati | eSMﬁ?drﬁoa%\éﬁ:Bﬁémd Wflﬂ@r gf edgggd rﬁb@?s%ﬂ aﬂmmﬁeth$fbrﬁ1§ﬁidéue
was di ssolved i n anhydrous |rreth | formam d

sol ution gigethylasea( @'Ld%%&l,e)&ﬁf%mf@déﬂ%ﬁfh%’tlw W&ifﬁlzmé hegted )
was aqglediy TH®RCS W iHRUrsWahet Mefhahblr 86 atd) HEOWRRS geRbBtddSduring the

reaction were distilled (6.2 mL). The mixture was cooled to 25°C. Methyl t-butyl ether

(100 th) and methylhydrazine (21.2 mL; 0.40 moles) were added and the mixture
was stirred over night. The reaction mixture was washed with 1 M aqueous
ammonium chloride (3 x 40 mL) and water {40 mL). The organic phase was dried by
20 azeotropic distillation using a Dean-Stark apparatus. As an alternative to distillation,
the solution was dried _through an anhydrous magnesium sulfate cariridge. The
solution was filtered through a silica gel cartridge (60 g). The product was flushed
from the cartridge with methyl t-butyl ether. The fraction(s) containing product were
combined and concentrated to about 70 mL by distillation. Heptane (120 mL) was
25 added and- distillation was continued until the pot temperature reached 88.4 °C.
About 100 mL of distillate was collected. The mixture was cooled to 40 °C. The
mixture was seeded and the temperature was maintained at 40._ °C for 30 minutes
while crystallization was initiated. The mixture was slowly chilled to 0 °C over 90
minutes. The mixture was held at 0 °C for 30 minutes. The mixture was filtered and
30 the solid was washed (3 x) with chilled (0°C) heptane. The solid was dried on the
filter. A cream-colored,. crystalline solid (16.3 g; 68% vyield) was obtained.
The NMR data of the title compound are as per alternative 1.



for one hour and then at roomdenperature for 10 hours. The volatiles
were removed 30 by rotary evaporation. The viscous oily residue was
di ssol ved v 28osfsBos Vol une of  Sc' nethyl ene chloride @fAdpaRPbdsSR t O
a cartridge of silica gel. The cartri _1ge was el uted using a gradi ent
going froma 7:3 ratio of nethylene cfiforide and acetone to a 2:8
ration of. methylene chloride and acetone. The appropri ate fractlons
wer e concgrépr aued Pasg . AEHIG BvIBR Q
solid (329 m 4699 . % pp :

2 H 2.4 EETHE ginide 61 (g 1H)369-376(m5H)
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b b mj t h LO en m, | ar
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b ach Bon gt i ioHBRARRTHex Bt of e elieh pERGEFER L r Yoo miechlfle™

groups of Waheoimt®mys$utaole fi mmFami wastedositruwater (2):( 20 anlghaind acoldosthyi

e E*Li@*éfﬁiﬁgﬁ}%gﬁyég?s‘%ﬁﬁ’adl 532 WGREEBleR
(pH 7. 5), chiorige euataizing A “rmetiemal arsl apnliad 4e i WG cardridoe of Nilicgigek Theep;
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(varyi ng concéntration) reconbi nant “human 5

25cr udé 1 GAeeRirgied apg| trijurateeh Hyilh msthanoktopseduge @ Mﬂt@)mdﬂ,ﬂ (a0 emp) @sed
into a 38gouedt 1@3M mmﬂz(m Hgagfpﬁﬂ)?sah g4 ok d‘%b QE’E&’ J%l3<’5420

pL addition of a sol utlon cont me _and

P D DOHA T 383 51, i E o a TROR 1A e HASf (o P49 b o

acetate gH@UpHytt'@a\(agﬁH@fz Zohey, Eb’ﬁn B H raaf@q Q&éldslr@mtmf@@ 2333, 2
plate. tlon of i'nhi bitor and enzyrre/ dye

m x, the 'fa{i‘réég \]Kg@neﬂﬂﬁtﬁ)aﬁgg’{%gﬁc +H: 394.1589, found 394.1630.
20

Step 4 Preparation of 4-(3-{[4-(1-methyl-1H-pyrazol-5-yl)phenylithiclphenyl)
tetrahydio-2H-pyran-4-carboxamide — Scale-up alternative.

4-{3-[(tri-isopropylsiIyl)thio]phenyl}tetrahydro-2H-pyran~4—carboxémide (200 g, 0.51

moles), 5-(4-bromophenyl)-1-methyl-1H-pyrazole {126 g, 0.53. moles), and 2-

25 methyltetrahydrofuran (2,000 mt, 10 mL/g of tips carboxamide) were put into the

reactor and sparged with nitrogen while heating to 60°C. The sodium methoxide

(244.0 mL, 1.07 moles, added as sodium methoxide in methanol solution 25% wiw)

was added to the reactor and sparging was continued for another 30 minutes.

~ PdCILDPPF (3.7 g, 0.005 moles) was added to the reactor and the mixture was

30 heated to 70°C. Once the amount of tips carboxamide was less than 1% of starting

amount, the mixture was cooled to 0°C. The mixture was: held at 0°C for one hour.

The mixture was filtered and the solid was washed with 2-methyltetrahydrofuran (3 x

25 }nUg). The solid was dried on the filter. The solid was returned to a clean reactor

and friturated with water (2,000 mL, 10 mL/g) for two hours at 20°C. The mixture was



the addition of a substrate solution containi.ng arachi donic acid. and
ATP. The enzymatic reaction was run for 20 mn at roomtenperature

and term ngietlodksiohe addition of 40 pL of acetonitril eP%ﬁﬁ%mejsﬂ es

were read in a plate reader using 51 standard wavel engt
fluorescein. |C5Ds of inhibitors were#tal cul ated using a 4- paraneter
fit using 7 inhibitor concentrations in duplicate with 3-fold serial

di | uti ons fir&aAtana e §a.de\a§§1wa§ﬁédew.tmﬁ£ﬂéﬁ&domenE'xbs hftlg) (£ SolRBlGENt

f f d 25
(ez an(;E %y?gﬂﬁj Pmﬂamfz'ltﬂr-iéeywﬁemﬁ reiimedoRehgiegn eaacton with dhe Bi-ibiol (40.019car
boxam de 9.5 ¢ ahd 'TﬁFe@b&ﬂrﬁeB"‘LI i) H@%) TheThﬁdtﬁ}é%ﬁea‘téH"iobéd £8°C and

concentration ?est ed was t I ca fi nal

concent r afelnfor fvq Heurgs $hg mvatyrezwss/om@emﬁoaﬁt& peddi “F'Ieﬁ) TQ@M‘Q'I\&ES
229nM sExapmsh&d #itd FHENBBOE 08 Bl 81 LI NThebsHibtiof wasIRMEA 85 a RBcbRGSHbn
observed t ? 8 ! OL%;J C'Fhen%%ﬁﬁg w%gdcoglrg%istlcuszsl"g arr;d hexgnes (422.5 mL, 5 mL/g) was
added. The mixture was filtered and the solid was washed with hexanes (4.22.5 mL,
5 mL/g). The solid was dried in a vacuum oven at 70°C.
For 2-methyltetrahydrofuran and water, mL/g are referred to grams of tips
10 carboxamide. For Si-thiol, tetrahydrofurén and hexanes, mL/g are referred to grams

of title compound.

Step _ 5: Purification of __4-(3{[4-(1-methyl-1H-pyrazol-5-yl)phenyllthio]phenyl}

tetrahydro-2H-pyran-4-carboxamide
15 Crude title cofnpound (181.0 g, 1.0 eq.) obtained from step 4, scale-up version, was

returned to a clean reactor with Si-thiol (0.5 g/g of title compouhd) and THF (75 mL/g
of titte compound). The mixture was heated to 60-65°C and held overnight. The
mixture was cooled to 25°C and filtered. The Si-thiol was washéd_with THF (5 ml/ g
of title compound). The solution was distilled to a concentration of 10 mL/g. Product .

20 may cake on reactor wall during the distillation. The mixture was cooled to 25°C.
Hexanes (5 ml/ g of title compound) was added and the mixture was held for 30 -
minutes. The mixture was filtered and the solid was dried on the filter. The reactor
was rinsed with methanol to remove residual THF. The- solid was returned to the
reactor with methanol {20 mL/ g of title compound). The mixture was heated to reflux

25 and held over night. The mixture was cooled to 20°C and held for 2 hours. The
mixture was filtered. The solid was dried in a vacuum oven at 70°C. 162 g of purified
title compound was obtained {85% yield). The NMR data of the title compound are as
per Step 4. .
Any mL/g amount indicated above is referred to grams of crude title compound.

30

Example 2



after oral adm nistration at exposures simlar to those expected for
therapeutic inhibition of the 5-1ipoxygenase enzyne for di seases such
as ast hma @b Aefdssgpat ory 15 di sorders. The occurrence givigh®58u3518
gastrointestinal synptons after adm nistration of these conpounds
limited their clinical utility. Experfhents were undertaken to
differentiate-local gastrointestinal enetic stinmuli during

di ssol ution and absorption of an oral cound fromenetic stinmuli
produced during system c exposurejthrofjgh e bl oodstream Earlier,
conpounds were found €ea And enesis through systenic
exposure, rat,er onceftrations within the
gastrointestifpal "trg . of dijgsolution and absorption.

Thi s sugges e hatRqrmihat ef~qpdfficati ons that alter the location
of rel easé”or w_t he di ssol ution of the conpounds woul d not be
effective in feducijng gastrointestinal side effects. These findings
wer e observedlafter 8-12 kg purpose- 25 bred beagl e dogs were
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bl ood 'eVF*raﬂ\éﬁEal%QxH?nfﬂg es to 1 . hour in duration. Mre

specifica conmpounds were diluted in phosphate buffered saline to
a concéntratl on where 10 m/kg total volunme was adm nistered 30

t hrough astgP' f: IEQYSAP QN aag?gffécé_@s%o@hb@ WEb1BRe M ERran¥rb BH-pyran-
appr oxi mat € 00 of a 0Se belng delrvered, Tn the fIrst 5
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t hose achj e
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t her apeut ioc 3efrhinaesyandDubeige peedipaié was atedted by sattionrfi Itﬁtlothhe crude
COMPOYLTu AR el ) Bl i 3010 5 e

ef fects enmesi’s or- o

di stress. clﬂIUideoaiid:amnﬁnTaachpprcmim frantiphe wemecancehttaied éx adighi bgwhhe
first 6 hgyy &I%gu,pgnt system c inhirbition of the 5-1ipoxygenase
enzyme as vvelq as 'expoSure | evels of the conpound. The presence of
enesis with earlier conpounds WI t hout any I ocaI di ssol ution or

absor pti ni‘atebn 2hpP epars % 10+4-(( : _ ; (]
15 i déht i B G A DY Afiord , ide have S|mlar unwanted effects
and woul d have |ncreased utlllty in the therapy of inflammatory

di seases 4{tH4-asetkIAiverophanybimiolshanitetrahydro-2H-pyran-4-carboxamide (650
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with dose. In contrast, in another “stud

met hyl - 1FEVRPPERIRH undenserueed pf%ﬁvaiheﬁdawaper@ﬂdwphﬁd in aphydexani d
e was adny w'etr@étﬁﬂfoﬂham.déqsanyfms @B{uh&h ws '8t ttb 'ngég'?eé%ncgléﬂQ%Hﬁ e

that inhibited t no observed enesis.

Furt her 208N @td,r%gtheo@ ph \P@g@,gl[igg The solut|0n was to stirred at 0 degrees Celsius
met hyl - 1Howﬁ@ﬁ@ur&dnhérpaﬁwhﬂtbhlbe&danewntoa{du?mﬂé Qol%l'fegwe?@re’]‘ﬁ&éa bEX

am de by the 25 oral route at doses of 10 ng per
by rotary evaporation. The viscous oily residue was dlssolved |n a smaII volume of



30 observed at 600 ng per kg. These data from dogs :suggest that
efficacious |evels of

4- ( 3- ([ 4- (Wwombdnsk403Hpyr azol - 5- yOphenyl ] t hi o} phenyl ) t et patnsio@r0di31pyr
an- 4- car boxam de can be reached in humans as nmeasured by inhibition
of 5-1ipoxygenase, w thout a signific@nt i nci dence of enesis. 53
This inproved side effect profile represents an advance over

4- ( 3- (4- (@etlchy|chbrtigiada zpblisk t6 @ bathdge o eliph galy INié ehnadygedias dibteay T a
n-4-car boxam de i ch caused pausea or si s in 30% of human _
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DY el ot 2ear el retet i meln g B R i S i S oy Ak s
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According to the established opinion in the field, this data

i ndi cat esgy: jlity of the conpounds to inhibit the target (5-LO
in hu?m(}ansg\#ﬁﬁ%gg ood. Human whol e bl ood was coll ected from heal thy or
asthmati c human donors in 20 m heparinized tubes (Vacutai ner tubes;
Becton Di gk&Ra@Bned, itv -k g | | ected bl ood was pool ed and
80 pl wa , 4 wel | pol ypropyl ene pl ates
usi ng 20 Rarligr compouogs ingluged innbi refgrenpes sech FSTA-(SA{[4-¢k-melthyht! Bhpyraze)-

Al abama) . g ' LARSH O] | SS I 0
then 2 pi Toa iR EE Sl ARy Py ERIRo Bt Bickh SSSRY g, 20
aut ot edroprjiens jidepticakite dhogeavitisdosed cbgiow) d@ve shearu obsrrvediHp . infhhi
CONMPOUNdSre¥ShBinBfitHURENEE OLnslhd af il t hi e 10
m nut es fgl I ov\_/gd_ giy st rru?atn?%n \?\}lt' t ﬁ“ %ﬁ%?aﬁ?ﬁﬁrﬁﬂ anphgﬁs‘éﬁé(%gé%%?,
Si gma 25 toaerxigationcef the nopdiugressant campoundc 278 dichlosedinygigoforescein

ar achi donjigcetdte AH2H: , toNHeNRkor&SRBR: 2! PCdichibiongbabeeidMMy 520 in an,
#5-1133) dissolved in 60%ethanol. After 15 mn incubation at 37C.in

a shal | ov#Taeitidania, a¢id-depredent serstigpsESten cleryagseef e anstaie raspupspof the

M nut g5 adubdtréte HATRCFDR HuBBSHEHF Briciab loribfsh. TARs ek hRBhaRE of a
prostagl andin | evel s nmeasur ed ?%HELI, SA according _to th

] CL 0 e
manuf act fege cellfysate prepqeatiop ) reambinent bumanb-Leh b RpzyBa fsedbdo, L)
M). The cagmedss nil Mirar(paF .8 2amk 0aCl, C2 Mg EDTEX, | P IMO4raghi@ShiONSe.

Results of, thi ssay,ar. h S I Qws, / .| .onophoy e
| nduced L(}Iqﬁzfﬂ?eiioﬁ{er%rﬁ'%1m1 3}%“8.1@06{8518 UM HébekBR® (Invitrogen; ‘JD399)'
inhibitor (varying concentration) and recombinant human 5-LO enzyme (1.25 pL
25 crude lysate per welf). '

Inhibitors (dissolved in DMSO) were plated into a 384-well assay plate (Corning
#3654) at 1 WL followed by a 20 uL addition of a solution containing 5-LO enzyme
and H2DCFDA. Enzyme and H2DCFDA were pre-incubated for 5 minutes to allow
. 30 time for acetate group cleavage of the dye prior to addition to the assay plate. After a
10 minute preincubation of inhibitor and enzyme/dye mix, the assay was initiated by
the addition of a substrate solution containing arachidonic acid. and ATP. The
enzymatic reaction was run for 20 min at room temperature and terminated by the
addition of 40 uL. of acetonitrile. Assay plates were read in a plate reader using



Compound 1C50 1C80 1C90 (la) 152 nM 357 nM 1310 nM (I b) 135 nM 397 nM
716 nM  Carranenan-i nduced ei cosanoi d production in the rat air
pouch: Eawloi»esessypounds i ncluded in the references suelr/m007/003518
4-(3- ([ 4-(1- et hyl - 1H pyrazol -

S-yl ) phenylithi o} phenyl)tetrahydro- 2K pyran 4- carboxam de (3 npk = 20
% of control 10 in test conditions identical to those discl osed
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5 (one hundred percent effect). The highest inhibitor concentration tested was typically.
25 pM. The final DMSO concentration in the assay was 2.5%.

COMPOUND ICso
(1) 204nM
(Ib) 229nM

Example 4
10

Emesis evaluation .
Earlier compounds had been observed to produce nausea and emesis in humans
after oral administration at exposures similar to those expected for therapeutic
inhibition of the 5-lipoxygenase enzyme for diseases such as asthma or inflammatory
15 disorders. The occurrence of these gastrointestinal symptoms after administration of
these compounds limited their clinical utility. _
Experiments were undertaken to differentiate local gastrointestinal emetic stimuli
during dissolution and absorption of an oral compound from emetic stimuli produced
during systemic exposure through the bloodstream. Earlier, compounds were found
20 to produce nausea and emesis through systemic exposure, rather than through local
concentrations within the gastrointestinal tract at the sites of dissolution and
absorption. This suggested that formulation modifications that alter the location of
release or slow the dissolution 6f the compounds would not be effective in reducing
gastrointestinal side effects.. These findings were observed after 8-12 kg purpose-
25 bred beégle dogs were - administered 4-(3-{[4-(1-methyl-1H;pyrazol,-s-
yl)phenyl]thio}pheny[)tetrahydro~2H-pyran-4-carboxami'de by IV infusion, using a
loading dose followed by a slow infusion to attain a peak blood level over 30 minutes
to 1-hour in duration. More specifically, compounds were diluted in phosphate
buffered saline to a concentration where 10 mi‘kg total volume was administered
30 through an intravenous catheter using an infusion pump, with approximately 90% of
the total dose being delivered in the first 5 minutes, and the remaining dose -



15 activity of a test conpound. Male Lewis rats (175 - 260 Q),
Charles River Laboratories, WImngton, MA) were used in the study.
Ai r pouchegomignsgsopduced by subcut aneous injection of EOradze®foossis
sterile air into; the intrascapul ar area of the back. Pouches were
all owed to develop for 1 day. Animals®(6 per group) were fasted with
free access to water for 16 to 24 hours prior to drug adm nistration.

Drugs or yeéRiniteted bvepiife ALK D6 FhiaGRE. BimikA\RIRN M&HEdPtd Produ@e an
injection of 2 mM of a 1% suspensi on of carrageenan ( Bi oPol yner,

; . geeng E .
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cal ciumion Qhore I n sal nc? A23187, .Si.gna Cheni cal , Co,, St.  LQuj s{ M
Cat. #C- 73@‘8)*‘%‘%3%"1"\?%@9 PlasHa, ConRenya aigdnethansingtad fq disgriminate
col | ect edudduirdofripogsdd fdr hoRYiséfavédepouhe. For fekathple \@Sbah@ddrhihisgatbrat
3500 rpmfor 10 m nutes at 4C and the su ernatl_gﬁts were col | ected
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During and after administration of the compounds, the dogs were observed for any
10 undesirable clinical effects, most notably emesis or other signs of gastrointestinal
distress. Periodic serum and plasma samples were obtained during the first & hours
to document systemic inhibition of the 5-lipoxygenase t_anzynﬁe as well as exposure
levels of the compbund. The presence of emesis with earlier compounds without any
local dissolution or abéorptibn in the gastrointestinal tract provided the opportunity to
15 identify new compounds that did not have similar unwanted effects and would have
increased utility in the therapy of inflammatory diseases such as asthma. In one
study, 4-(3-(4-(2-methyl-1H-imidazol-1-yl)phenylthio)phenyl)-tetrahydro-2H-pyran-4-
carboxamide was administered intravenously at 10 mg/kg, 30 mg/kg and 60 mg/kg as
well as 30 mg per kg by the oral route. Emesis was observed in all dogs, with
20 frequency of severity increasing with dose. in contrast, in another study, 4~(3-{[4-(1-
methyl-1H—pyrazoI-S-yI)phenyI]thio}phenyI)tetrahydro-2H-pyran-4—carboxamide was
administered at a dose of 5 mg/kg IV resuiting in an exposure that inhibited the 5-LO
enzyme by 100% with no observed emesis. Further administration of 4-(3-{[4-(1-
methyl-1H-pyrazol-5-yl)phenylithio}phenyl)tetrahydro-2H-pyran-4-carboxamide by the
25  oral route at doses of 10 mg per kg and 100 mg per kg resulted in emesis in only one
dog at 100 mg per kg. In another experiment, 4-(3-{[4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro—ZH-pyran-4-carboxamide was administered orally at
doses of 100 mg per kg, 300 mg per kg, and 600 mg per kg, with emesis only
obséfved in 2 dogs at 100 mg per kg and one dog at 300 mg per kg. No emesis was
30 observed at 600 mg per kg.
These data from dogs suggest that.efficacious- levels of 4-(3-{[4-(1-methyl-1H-
pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide can be reached
in humans as measured by inhibition of 5-lipoxygenase, without a significant
incidence of emesis.



30 55 CLAIMS 1. A conpound of forrmula (I): or.a pharnmaceutically
acceptabl e salt and solvate thereof, wherein RL is For H 2. The
conpound ag@XJekRssss0 claim 1, having fornula (1la): EETB2007/003518
pharmaceutically acceptable salt and sol vate thereof. 3. The conpound
according to claim1, having fornula #1b): 56 4. A conpound as
descri bed in anyone of clains 1 to 3 or phar maceutical |y acceptabl e

sal ts_andrhgliigidked 'S 6ot pfctfe I’é?)‘?es%ﬁtsaar{rﬁﬁ(}m%re 4(5. 34-@1-619{?999%0'

as described i n anyone.
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i nvol ve

significant reduction of emesis in dogs by 4-(3-{[4-(1-methyl-1H-pyrazol-5-

5  yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide will translate to reduction or

elimination of nausea or emesis in humans.

Example 5

10 Eicosanoid production from human whole blood:
 Earlier compounds included in the references such as 4-(3-{[4-(1-methyl-1H-pyrazol-
5-yhphenyl]thio}phenyl}tetrahydro-2H-pyran-4-carboxamide (IC'50 = 261 nM in test
conditions identical to those disclosed below) have been observed to inhibit the
ionophore induced production of LTB4 in human whole blood at similar potency.
15 According to the established opinion in the field, this data indicates the ability of the
compounds to inhibit the target (5-LO) in human whole blood. Human whole blood
was c;o[lected from healthy or asthmatic human donors in 10 ml heparinized tubes
(Vacutainer tubes; Becton Dickehson, Franklin Lakes, NJ). Collected blood was
pooled and 80 pl was dispensed into each well of 384 well polypropylene plates using
20 a Multi-Drop™ 384-well dispenser (Titertek, Huntsville, Alabama). Varying
concentrations of compounds were dissolved in DMSO then 2. plifwell was added to
the blood using a PlateMate Plus™ automated pipetting station (Matrix Technologies,
Hudson, NH). The compounds were preincubated with the blood at room temperature
for 10 minutes followed by stimulation with 40 pl calcium ionophore (A23187, Sigma
25 Chemical Co, St. Louis, MO, Cat. # C-7522) and 30 pl arachidonic acid (S-1133, NU-
Chek PREP, Inc., Elysian, MN, Cat. # 5-1133) dissolved in 60% ethanol. After 15 min
incubation at 37°C in a shallow water bath, the blood was centrifuged at 800g for 10
" minutes at 4 °C, the supematants collected, and leukotriene and prostaglandin levels
measured by ELISA according to the manufacturer's directions (Cayman Chemical
30 Company, Ann Arbor, Ml). The assay was performed at a final concentration of 2.5%

DMSO. Results of this assay are shown as follows:

HWBI/LTB,: lonophore Induced LTB, from Human Whole Blood



6. A conpound as described in anyone of clainms 1 to 3 or s
pharmaceutically acceptable salts and sol vates thereof, for use in
the treat nwznggmﬁgl eases, disorders and conditions sel s&tRG0doesnd he
group consisting o asthma of what ever type, etiology; or

pat hogenesis, in partl cular asthma that is a menber selected fromthe
group consi sting of atopic asthma, non-atopic asthma, allergic

ast hma, atopic bronchial |gE-nedi-ated asthma, bronchial asthm,
essential asthma, true asthma,intrinsic asthna caused by -
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10 0 2.30

30
It is to be understood that the examples provided herein are illustrative only and not

fo be construed in a limiting sense..



58 (b) Leukotriene antagonists (LTRAs) including antagonists of LTB4,
LTC4, LTD4, and LTE4; (c) Hi stam ne receptor antagonists including N
and 113 antagonists; (d) at- and a2-adrenoceptor agoni st
vasoconstrictor synpathom netic agents for dedongestant use; (e)
muscarinic M3 receptor antagoni sts or anticholinergic agents; PCE
inhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors, such as

t heophyl line; (g) Sodi um cronoglycatess (h) COX inhibitors both
non-sel ective and selective COX-1 or COX-2 inhibitors (such as
NSA1Ds); (i) glucocorticosteroids or DACR (di ssoci ated agoni sts of
the corticoid receptor); (j) Monoclonal antibodies active agai nst
endogenous inflannatory entities; (@MAIME agonists, including

| ong-acting 02 Eofﬁh%mé egrin ant agoni sts; (n) Adhesi on

nol ecul e |nh|b|tors I ncludl ng A—4 ant agoni sts; (n) Kinin-131- and
B2 -receptor antagonists; (0) | nmmunosuppressive agemnys, including

i nhibitors of the IgE pathway, and cyclospo in; (p) }%hlbltors of
nmatrix netal | oproteases (MWPs) 8ng 5 VWd2; (q) Tachykinin
NKI, NK2 and NK3 receptdf anta easelinhibitors, e.g.,
el ast ase; . CHs

HoN

or a pharmaceutically acceptable salt and solvate thereof,
wherein R is F or H.

2. The compound according to claim 1, having formula (la);

or a pharmaceduticaily acceptable sait and solvate thereof,

3. The compound according to claim 1, having formula (Ib):

: I,
)%O\ N/

or a pharmaceutically acceptable salt and solvate thereof,



(s) Adenosine A2a receptor agonists and A2b antagonists; (t)

I nhi bitors of urokinase;- (u) Conmpounds that act on dopam ne
receptors, e.g. D2 agonists; (v) Mdulators of the NFx13 pat hway,
e.g. 1KK inhibitors; (w) nodul ators of cytokine signaling pathways
such as syk kinase, JAK kinase inhibitors, p38 kinase, EGF-R or M- 2;
(x) Agents that can be classed as nucol ytics or anti-tussive, and
mucoki netics; (y) Antibiotics; (z) Aniivirafs; (aa) Vaccines; (bb)
Chenoki nes; 55, (cc)Epithelial sodiumchannel (ENaC) bl ockers or
Epithelial sodium channel (ENaC) inhibitors; (dd)P2Y2 Agonists and

ot her Nucl €ot i deceepeyndors agfshvask i§; anyers) of elaimsi t &t S &f PherPeRpisRlne;

(i f) N aci Nzecep@b@)saldBhdidnatess thdred? BRuse B bhesicarand PGD2 receptors
(DPI and DP2/0ORTI-12); (hh) Adhesion factors including VLAM | CAM

and ELAM _
5. A compound as described in anyone of claims 1 to 3 or pharmaceutically

acceptable salts and solvates thereof, for use in the treatment of diseases, disorders

and conditions in which the 5-1.O receptor is involved.

6. A compound as described in anyone of claims 1 to 3 or pharmaceutically
acceptable salts and solvates thereof, for use in the treatment of diseases, disorders
and conditions selected from the group consisting of: '

« asthma of whatever type, etiology, or pathogenesis, in particular asthma that is
a _membe-r selected from the group consisting of atopic asthma, non-atopic
asthma, allergic asthma, atopic bronchial igE-mediated asthma, bronchial

" asthma, essential asthma, true asthma, intrinsic asthma caused by
pathophysiologic disturbances, extrinsic asthma caused by environmerital
factors, essential asthma of unknown or inapparent cause, non-atopic asthma,
bronchitic asthma, emphysematous asthma, exercise-induced asthma,
allergen induced asthma, cold air induced asthma, occupational asthma,
infective asthma caused by bacterial, fungal!, protozoal, or viral infection, non-
alfergic asthma, incipien{ asthma, wheezy infant syndrome and bronchiolytis,

« chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,

« obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that
is a member selected from the group consisting of chronic eosinophilic
pneumonia, chronic obstructive pulmonary disease {COPD), COPD that
includes chronic bronchitis, pulmonary emphysema or dyspnea associated or
not associated with COPD, COPD that is characterized by irreversible,
progressive airways obstruction, adult respiratory distress syndrome (ARDS),
exacerbation of airways hyper-reactivity consequent to other drug therapy and
airways disease that is associated with pulmonary hypertension,

= bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis
that is a member selected from the group consisting of acute brenchitis, acute
laryngofracheal bronchitis, arac_:hidic bronchitis, catarrhal bronchitis, croupus



(ii) Statins or other treatnments for hyperchol esterol em a

chol esterol and lipid absorption inhibitors (e.g., nicotinic acid,
niacin, cholesterol transporters). 11. A process for the nmanufacture
of a conpound as described in claim2, said process conprising the
steps of contacting a conpound of formghba (V). FO CH H,N (V) 0 with
N, Nt - di net hyl f or mam de di net hyl acetal followed by treatnment with
rnethyl hydrazine. 12. A process for the manufacture of a conpound as
described in cl dirpachitisséry dropelytis dnfectiongrsthatatig bronehitis, praduasive demtlitis, i ng
a conpound of foimilRedckhs o'( \%n‘;ﬂﬂt&,}&ccaa] GRMRA A O sidut Bthanif! 1) H2N

13. A compound of ‘tornul a
» acute lung injury,

* bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of cylindric
bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis, capillary
bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular

bronchiectasis.

7. Use of a compound as described in any one of claims 1 to 3 or pharmaceutically
acceptable salts and solvates thereof for the manufacture of 2 medicament useful in the

treatment of a 5-LO mediated disease, disorder or condition.

3. The use according to claim 7 wherein said 5-L.O mediated disease, disorder or

condition is selected from those described in claim 6.

9. A pharmaceutical composition comprising a compound as described in any one of
claims 1 to 3 or pharmaceutically acceptable salts and solvates thereof and a

pharmaceutically acceptable excipient.

10. A combination of a compound as described in any one of claims 1 to 3 or
pharmaceutically acceptable salts and solvates thereof with one or more therapeutic
agents selected from the group consisting of:

a) 5-lipoxygenase activating protein (FLAP) antagonists;
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(b) Leukotriene antagonists (LTRAS) including antagonists of LTB,, LTC,, LTDs, and
LTEy; -

{c) Histamine receptor antagonists including H1 and H3 antagonists;

(d) as- and agz-adrencceptor égonist vasoconstrictor sympathomimetic agents for
decongestant use;

(e) muscarinic M3 receptor antagonists or antichofinergic agents;

(f) PDE inhibitors, e.g. PDE3, PDE4 and PDES inhibitors, such as theophylline;

(g) Sodium cromoglycate;

(h) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors (such
as NSAIDs),

(i) glucocorticosteroids or DAGR (dissociated agonists of the corticoid receptor);

) Monoclonal antibodies active against endogenous inflammatory entities;

{k) 2 agonists, including long-acting §2 agonists;

{I) Integrin antagonists;

(m)Adhesion molecule inhibitors including VLA-4 antagonists;

(n) Kinin-B; - and Bz -receptor antagonists;

(o) Immunosuppressive agents, including inhibitors of the IgE pathway, and
cyclosporin;

{p) Inhibitors of matrix metalloproteases (MMPs), e.g., MMP9, and MMP12;

(q) Tachykinin NK;, NK; and NK5 receptor antagonists;

(r) Protease inhibitors, e.g., elastase;

(s) Adenosine A2a receptor agonists and A2b antagonists;

{t} Inhibitors of urokinase; _

{u) Compounds that act on dopamine receptors, e.g. D2 agonists;

(v) Modulators of the NFxB pathway, e.g. IKK inhibiiors;

{w) modulators of cytokine signaling pathways such as syk kinase, JAK kinase
inhibitors, p38 kinase, EGF-R or MK-2;

{3} Agents that can be classed as mucolytics or anti-tussive, and mucokinetics;

(y) Antibiotics;

(z) Antivirals;

(sa) Vaccines;

(bb} Chemokines;



5¢

{cc)  Epitheliai - sodium channel (ENaC) blockers or Epitheliel sagivm channel

(EN2C) inhibitors;
(dd) F2YZ Agonists and other Nucieotide receptor agonists:
(ee) Inhibjtors of thromboxane;
(fF}  Niacin;
" (ga) Inhibitors of PGD; synthesis and PGD; receptors (DF1 and DP2/ICRTH2);
(hh} Adhesion factors including VLAM, ICAM, and ELAM;
(ii} Statins or other freatments for hypercholesterolemia; cholesterol and lipid

absorption inhibitors {e.g., nicotinic acid, niacin, cholestero! transporters).

11. A process for the manufacture of a compound as described in claim 2, said

process comprising the steps of contacting a compound of formula (V}:

F 9
[
CH,

H,N S
(V)
O
with N N'-dimethylformamide dimethyl acefal followed by treatment with

methylhydrazine,

12. A process for {he manufactare of a compound as described in claim 2, said

process comprising the sieps of contacting a compound of formula (11}

B
Y CH,
Br o
with & compound of formula {VI)
o] = |
N fips
H,N 57"
0 (Vi)

in the presence of 2 svitable catalysi.
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13. A bompound of formula (V):

o CH,

H,N s

V)



