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PYRIMIDINE CARBODXAMIDES USEFUL
AS INHIBITORS OF PDE4 ISOZYMES -

5 10 REFERENCE TO COPENDING APPLICATIONS

Reference is made to copending International application and US application based
thereon, Serial No. PCT/IBS8/00315, both filed March ‘10. 1998 (Attomey Docket No.
PCY762A), and published as WO 98/45268 on October 15, 1998; claiming priority from
application Serial No. 60/043403 filed April 4, 1997 (Attorney Docket No. PCO762), now

10 abandoned; whidh discloses nicotinamide derivatives having biological activlty as inhibitors of
the PDE4 isozyme, and thus useful in the treatment of inflammatory, respiratory and allergic
diseases and conditions. Nothing that is disclosed in the above-mentioned applications would
teach the person of brdinary skill.in the pertinent art the nove! compounds of the present
invention or their unexpectediy high leve! of inhibitory activity for the PDE4 isozyme.

15 Reference is also made to copending application Serial No. 09/345,185 filed June 30,
1999 (Attomey Docket Mo, FCA GUQGA); claiming priority from applicafibn Serial No,
60/105,120 filed October 21, 1998 (Attomey Docket No. PG10096), which discloses
compounds and processes for preparing N-substituted nicotinamide derivatives. However,
the disclosed compounds and processes are not the same as those of the present invention.

20 Reference is further made to copending applications filed of even date with the
instant application, Altormey Docket Nos. PC10523;" PC10546: PC10657; PC10690; and
PC10691, which involve other classes of nicotinamide derivatives useful as selective
inhibitors of the PDE4 Isozyme.

20 BACKGROUND OF THE INVENTION

25 The 3",5-cyclic nuclectide phosphodiesterases (PDEs) comprise a large class of )
enzymes divided into at least eleven different families which are structurally, biochemically
and pharmacol_ogica!ly distinct from one another. The enzymes within each family are
cc;mmoniy referred to as is'oer_'czymes, or isozymes. A total of more than fifteen gene products
is included within this class, and further diversity results from differential splicing and post-

30  translational processing of those gene products. The present invention is ‘primar'ily concerned
with the four gene products of the fourth family of PDEs, ie., PRE4A, PDE4B, PDE4C, and
PDE4D. These enzymes are collectively referred to as being Isoforms or subtypes of the
FDE4 isozyme family. Further below will be found a more detaited discussion of the genomic
‘organization, molecular structure and enzymatic activily, differential splicing, fransc_riptional
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of the diseases and conditions, but especially for the treatment of asthma; chronic obstructive
pulmonary disease (COPD) including chronic bronchitis, emphysema, and bronchiectasis;
chronic rhinitis; and chronic sinusitis. Heretofore In the art, however, the first-line therapy for
treatment of asthma and other obstructive airway diseases has been the nonselective PDE .
25 inhibitor theaphyline, as well as pentoxifylline and IBMX, which may be represented by
Formulas (0.0.1), (0.0.2), and (0.0.3), respectively:
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"~PDE4 isgzyne subtypes. The PDE4s are characterized by selectlve hi gh
faffinity hydrolytic degradation of the second nessenger cyg#bf H@LFOt'de '
./ adenosine 3'.5"-cyclic nonophosphate (cAWMP), and by 5 sensit ?

inhibition by rolipram A nunmber of selective inhibitors of the PDE4s have
been discovered in recent years, and beneficial pharmacol ogical effects
resulting fromthat inhibition have been shown in a variety of disease
nmodel s. See, VO #/S72For phy et at., Environ. Health Perspectmsoi@sSuppl . 10,
79-84, 1994; Duplantier at al, J. Med. Chem 39 120-125. 1996; Schnei der
et at., Pharmacol. Biochem Behav. 50 2115217, 1995; Banner and Page, Br.
10 J. Pharmacol. 114 93-98, 1995; Barnette at al., J. Pharnmacol. Exp. That.
273 674-679, 1995; Wight et al. "Differential in vivo and in vitro
bronchorel axant activities of CP-80633, a selective phosphodi esterase 4
inhibitor, Can. J. Physlol. Pharmacal. 75 1001-1008, 1997; WManabe et a!.
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While bronchial asthma is predominantly characterized by an eosinophitic inflammation,
neutrophils appear fo play a major role in the pathogenesis of COPD. Thus, PDEs that are
involved in smooth muscle relaxation and are also found in eosinophils as well as neutrgphils
probably constitute an essential element of the progress of both diseases. The PDEs

20 involved include PDE3s as well as PDE4s, and bronchodilating inhibitors have been
discovered which are selective PDE3 inhibitors and dual PDE3/4 selective inhibitors.
Examples of these are milrinone, a selective PDE3 inhibitor, as well as zardaverine and
benafentrine, both dual PDE3/4 selective inhibitors, which may be represented by Formulas
(0.0.4), (0.0.5), and (0.0.6), respectively:
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- Theophyl l'ine (0.0.1) 30 IBMX CH3 Pentoxifylline (0.02) (0.0.3) 30 July
2004 WD 01/57025 PCT/1B01/ 00125 -3 Theophyl line, which has tﬁf PDgﬁofs one
~jof its biochem cal targets, in addition to its well charact® ‘M’é
J-bronchbdil atory activity, affects the vascul ature of patients with

1 ncreased pulnonary artery pressure, suppresses inflammatory cell
responses, and i nduces apoptosis 5 of eosinophils. Theophylline's. adverse
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havi ng | nproved side-effect profiles. Wthin the airways of patients
suffering from ast hng,and . 0ob uctive airway 10 di seases, PDE4' is
the nost- i nportant “(::go t he I%In ,’lgﬁéngzirlr‘éss masbmé’d}"g'{a &t °'%!¥ "&'F’Elgadﬂl"‘as@ﬁ’ee‘?yy
because of its drstribifi BFAYFNaPrHEss Spbct Mot éne sherdived bloashadistony cel | s.
Several PDE4 i Miinpie: arcsrdiotanis egknic educksostiohéved rtrontitodimtidnadnd hasignt lwegee slesi gned
to have an | mpr pukdiod WOsAPaMLicd tinBis AR Yl bl rkiS: Gk ONARE UL 2!

of the

'gast r oi nt est 5 NalaghysdMi ner, ste | de effects i

above- nent i oned_jor %%ggﬁkéﬁhi@htuﬁ%ﬁﬁé%fguﬁf _%W'%eﬁgf?ff‘]ﬁdi%aé"ﬁﬂwai r way
i nfl ammation are Teat ures P fepsiarhanda splertve RREinkipior. zaprinasie whishommytbeal
asthnma i s predoffPEEaTer Py oreasc-&h anddeio.Bly an eosi nophilic inflammati on,
neutrophils appear.to play a major role in the pat hogenﬁsié of COPD. Thus,
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PDE3s as wel| as PDE48:Can® bronchod?l ati ng. Hafhibitors havs been
di scovered ¥\hi ch are sel ecTibangad?DE3 i nhi bi t ors andztakt PDE314 sel ective
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(0.0.6), respectively: F2HC

) In vivo, PDE4 Inhibitors reduce the influx of eosinophils to the lungs of allergen-

challenged Aanimals while also reducing the bronchoconstriction and elevated bronchial
15 responsiveness occurring after allergen challenge. PDE4 inhibitors also suppress the activity
of immune cells, including GD4'_T—Iymphocytes, monocytes, mast cells, and basophils;
reduce pulmonary edema; inhibit excitatory nonadrenergic nonchalinergic neurotransmission
(eNANCY), potentiate inhibitory nonadrenergic noncholinergic neurotransmission (INANC);
reduce airway smooth muscle mitogenesis; and induce bronchodilation. PDE4 inhibitors also

20 suppress the activity of a number of inflammatory cells associated with the pathophysiology of
COPD, including monocyles/macrophages, CD8* THymphocytes, and neutroph.ils. PDE4
inhibitors also reduce vascular smooth muscte'mltogenesis and, and potentiall} interfere with

the ability of airway epithelial cells to generate pro-inflammatory mediators. Through the
release of neutral proteases and acid hydrolases from their granules, and the generation of

25- reactive oxygen species, neutrophils contribute to the tissue destruction associated with

chronic inflammation, and are further ifnplited in the pathology of conditions such as
emphysema. '

Selective PDE4 inhibitors which have been discovered thus far that provide
therapeutic advantages include SB-207,499, identified as ARIFLO®, which may be
30  represented by Formula (0.1.9): .
H .
Sc\ .
COOH
SB-207,499 (0.1.9)
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However, benafentrine results in bronchodilation only when adm ered by
|nhalat|on and zardaverine produces only a nodest and short-Ilived
bronchodilation. MIlrinone, a cardiotonic agent, induces short-lived
bronchodil ati on and a slight degree of protection against induced
br onchoconst Wee¥sg?5 but has narked adverse events, e.(q.pCcHmbammscardi a and
hypot ensi-on. Unsati sfactory results have al so been obtained with a weakly
sel ective PDE4 inhibitor, tibenelast, andsa sel ective PDES inhibitor,
.zapri nast whi ch may be  represented. by Fornulas (0.0.7) and (0.0.8): 10 O
.OH3C -'" "O- 9% N Tibenelast Zaprinast (0.0.7) (0.0.8) Mre relative
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CDP840 {0.0.9)
PDEs have also been investigated as potential therapy for obstructive lung disease,
10 including COPD. In a large study of SB-207,499 in patients with COPD, the group of patients
receiving 15 mg b.i.d. has experienced a progressive improvement in trough FEV,, reaching a
maximum mean difference compared with placebo of 160 mL at week 6, which répresents an
11% Improvement. See Compton ef al, “The .efﬁcacy of Ariflo. (SB207499), a second
generation, aral PDE4 inhibitor, in patients with COPD,” Am. J. Respir. Crit. Care Med. 159,
15 1999, Patients with severe COPD have been observed to have pulmonary hypertension'. and
decreases in mean puimonary artery pressure under clinical conditions have been achieved
by oral administration of the selective PDE3 inhibitors milrinone and enoximone. Enoximone
has also been shown-to reduce ahway resistance in patients hospitalized with
decompensated COPD. See Leeman ef al., Chest 91 662-6, 1987. Using selective PDE3
20  inhibition by motapizone and sefective PDES inhibition by zaprinast, it has besn shown that
combined inhibition of PDE 3 and 5 exerls a relaxation of pulmonary artery rings which
corresponds broadly to the pattern of PDE isozymes found in the pulmonary artery smooth
muscle. See Rabe ef al., Am. J. Physiol. 266 (LCMP 10): L536-L543, 1994. The structures -
_ of milrinone and zaprinast are shown above as Foimulas (0.0.4) and (6.0.8), respectively. -
25 The structures of enoximone and motapizone may be represented by Formulas {(0.0.10) and
{0.0.11), respectively:
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30 The effects of PDE4 inhibitors on various inﬁanimatory cell responses can be used as

a basis for profiting and selecting inhibitors for further study. These effects include elevation
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events may be caused by local effects, e.g., rolipram is a very potent stimulator of acid
15 -secretion from gastric parietal cells, and the resulting excess acid, by producing local
iritation, may exacerbate gastrointestinal disturbances. Ro-20-1724 may be represented by

Formula (0.0.14). "
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20

Efforts to minimize or Aeliminate the above-mentioned adverse events sometimes associated
wﬂh PDE4 inhibitors have included creating inhibitors which do not penetrate the central
nervous system, and administeﬁng PDE4 inhibitors by inhalation rather than orally.

With regard to the PDE4 sublypes, A, B, C, and D, it has been found that PDE4C is
25  usually less sensitive to all inhibitors; whereas, with respect to the subtypes -l-‘{, B, and D, there
is as yet no clear evidence of inhibitor specificity, which is defined as a 10-fold difference in
1Cs values. While most inhibitors, especially RS-25,344, are rfwre potent agafnst PDEA4D,
 this does not amount to selectivity. RS-25,344 may be represented by Formula (0.0.15):
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it has been known for some time that rolipram had the ability to interact with a high-
10_ affinity binding site on brain membranes, and it was later established in the art that this high-
affinity rolipram binding site (S;), which is distinct from the catalytic site (S;), exists in a
truncated recombinant PDE4A and a fulllength recombinant PDE4B, More recently, S; has
been identified on ali four PDE4 subtypes. See Hughes ef al,, Drug Discovery Today 2(3) 89-
101, 1997. The presence of S, appears to have a profound effect on the ability of certain

1_5 inhibitors such as rolipram and RS-25,344 to inhibit the catalytic activity of PDE4 Isozymes.

The impact of residues on inhibitor binding is also significant. -A single amino acid
substitution {alanine for aspartate) in the catalytic region of PDE4B has been shown to be
critical for inhibition by ralipram, and this appears to be a class effect because related
inhibitors RP-73,401 and Ro-20-1724 also lose potency on the mutant enzyme. However, the

20  role of binding of inhibilors to the S, or to the S,, in terns of elevation of cAMP and inhibition
of cell responses, is not fully understood at the present time.

RP-73,401, in guinea-pig studies, has been found to be active in (1) the inhibition of
antigen-induced lung eosinophilia and eosinophil peroxidase (EPQ), Banner, K.H., *The effect
of selechve phosphodiesterase inhibitors in comparison with other anta-asthma drugs on

25 allergen-ind:_med eosinophllia in gulnea-plg airways,” Pulm. Phammacol, 8 37-42, 1985; (2)
antigen'-induced bronchoalveolar lavage (BAL) eosinophilia, Raeburn ef al... “Anti-
inflammatory and bronchodilator properties of RP73401, a novel and selective
phosphodiesterase Type 1V inhibitor,” Br. J. Pharmacol. 113 1423-1431, 1994; (3) antigen-
induced airway eosinophilia and platelet activating factor- (PAF)- and ozone-induced airway



10 (0.0.,12) Hf_ HI'V '\ 0 Denbufylline CHs (0.0.13) The nechani sn(s) by
whi ch PDE4 inhibitors may potentially induce enesis .istare &Yﬂﬁfﬁé@in’ but
a study of the PDE4 inhibitor Ro-20-1724 suggests that nausea and vom ting
are at least partially nediated by the enesis centers in the brain.

. Gastrointestinal adverse events nmay be caused by | ocal effects, e.g.,
.rolipramis a very potent stimulator of acid 15 secretion fromgastric
parietal cel IO0Y#St he resul ting excess acid, by producpongmeneals
irritation, may exacerbate gastrointestinal disturbances- Ro-20-1724 may be
represented by Formula (0.0.14): '. 20 Ra-20-1724 (0.0.14) Efforts to
mnimze or elimnate the above-nenti oned adverse events sonetines
associated wth PDE4 inhibitors have included creating inhibitors which do
not penetrate the central nervous system and adm nistering PDE4

i nhi bi tors by | WRHFEPPBNeesk &Rt esssonredl aly “Anfirfismmaenareffedto of lfe MBEY

subt ypes, A, B, phGsphediatte@se Minhiits RBRS4N, " fraunch. Aoy MR dCor 32526, 19sg)asd v | ess
sensttive Lo al b WHinblctdpira WEHARE. SRR Hlralidr, | REILP AP ES™ B
and D, there g ' whi ch

- yat ong evi denc f 1nhi or speciticity, iC
is defined as a 1 -P%ﬁupﬁgPﬁéﬁg %3§WﬁeQ?@%EPW3£@%Q+$V%iIe nost inhibitors,
especially RS-25,344, are nore potent agai nstCPDE4D, this does not anount
to selectivity. RS-25,344 may be[igpﬂesente romula (0.0.15): 30 July
2004 WD 01/57025 PCT/ 1 B01/ 00125 - - 25, 344/4(0.0.15) On the other
hand, there is a stereosel ective eff® Y\ her el evation of CAWP in a range

of cell typgs, which has been degonstrated“with the results of an
investigation of CDP840, shown 5 absyguaswrasapd)a (0.0.9), and(hBQTIess

tive enantioner Ck ich i resen I Rty
(0.0.% 8) 1t nas. poayr g serlly b ndindsP RRERIH by Hom 1385 ond ’bfl St
interact wth ava]lﬁg ve been demonstrated in rat studies to have activity in the inhibition of antigen-
induced bronchospasm; Escoft ef al, “Pharmacological profiling of phosphodiesterase 4

10 (PDE4) inhibitors and analysis of the therapeutic ratio in rats and dogs,” Br. J. Pharmacol.
123(Proc. Suppl) 40P, 1998; and Thurairatnam ef al., “Biological aclivity and side effect
profile of RPR-132294 and RPR-132703 - novel PDE4 Inhibitors, XV EFMC int. Symp.

Med. Chem., 1998. The structure of RPR-132294 may be represenied by Formula (0.0.18);
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Another compound whose development has been discontinued is WAY-PDA-641,

filaminast, which in studies in the dag, has been found to be active in the Inhibition of
seratonin-induced bronchoconstriction. Filaminast may be represented by Formuia {0.0.19):

O
}s!—o
Jo N,
20 H,C CH, O
_ Filaminast (WAY-PDA-641)
{0.0.19)
It has been suggested in the art that PDE4 inhibitors that have a high affinity at the S,
. can be comelated with emesis and increased gastric acid secretion. RS-23,544, RP-73,401,
25  and CP-80,633 elicit emesis and have a high affinity at the S,. CDP840 and SB-207,499 have
a comparatively low affinity at the S,, but CDP840 has a significantly higher potency at the S,
than does SB-207,499. CDP840 has been demonstrated to provide significant inhibition of
late-phase response in the tfreatment of asthma without any adverse evenis of nausea or

headache. Another PDE4 inhibitor that has been shown to have adverse events of nausea



10 affinity binding site on brain nenbranes, and it- was | ater established
inthe art that this high affinity roliprambinding site (Srg @Q%%is
~distinct fromthe catalytic site (Se), exists in a truncateoo‘g ‘nant
PDE4A and a full-length reconbi nant PDE4B. More recently, Sr has been
identified on all four PDE4 subtypes. See Hughes et at. Drug Di scovery
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effect on thewaBusmsy of certain 15 inhibitors such as reddrpsamand RS
25,344 to inhibit the catalytic activity of PDE4 |Isozynmes. The inpact of
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i nhibition of delelopmatDORS®E3 ans BROE1,063|nhay beREHRd=eRaI0 RImidiqo.peGSHAt ti me.
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5 hec o v oy "BRocolsiloB 0kl 50T phadarfiyen oSS raa%&{?“e'acﬁgir%év o

conpounds is refPSERf EYnd sewal Fpixbiet Hodt RPFRAYYIE MGGeotiihiPassrindieeerswen

denonstrat ed i nFoatGegesdiMesaplen Graymy, HEL 1996, tAhstiatt 78 heas-sios) iatofyliie, Gy Bt | gen-
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(0.0.21)
A number of PDE4 inhibitors have been advanced in development. For example, the

_effects of V-11294A on LPS-stimulated ex vivo TNF refease and PHA induced fymphocyte
preliferation have been determined in é randomized, double-blind placebo-cont‘roiled study

20 which has found that an oral dose of 300 mg is effective in reducing TNF tevels and
lymphocyte proliferation; Landelis e al., "Oral administration of the phosphodiesterase {PDE)

4 inhibitor, V11294A inhi[:its ex-vivo agonist-induced cell activation,” Eur. Resp. J. 12(Suppl.

28) 362s, 1998; and Gale et al,, "Pharmacodynamic-pharmacokinetic (PD/PK) profile of the

phosphodiesterase (PDE) 4 inhibitor, V11294A, in human volunteers,” Am. J. Respir. Crit.
25  Care Med. 159 AG11, 1998, '



profile of RPR-132294 and RPR-132703 - novel PDE4 inhibitors," X" EFMC
Int. Synp. Med. Chem, 1998. The structure of RPR-132294 ma%‘p@{ 004
represented by Formula (0.0.18): H3C 15 RPR-132294 (0.0.18) ""An |2*|er
conpound whose devel opnent has been di scontinued i s WAY- PDA- 641,

fiiam nast, which In studies in the dog, has been found to be active in the
I nhi bition of seratonin-Induced bronchoconstriction. Filam nast may be
represented DYO®SHEI a (0.0.19): N-O 20 NHx H3C CH3 Fi | a0tmemsnoizs

(WAY- PDA- 641) (0.0.19) It has been suggested in the art that PDE4

I nhibitors that have a high affinity at yhe Sr canm be correlated with

enesi s and increased gastric acid secretion. RS-23,544, RP 73,401, 25 and
CP-80,633 elicit emesis and have a high affinity at the Sr. CDP840 and

SB- 207, 499 have a conparatively low affinity at the Sr, but CDP840 has a
-significantly higherfhpseersugd B4418 ines Been adhinistectddts hSBHY Odund®B:. in GDRAED has
been hde monst r at sdagl?gﬁag poseVrastRmiad) Pladebs-ontonbd Phaé | begdy; ﬂiﬁnta}nbaét 8r, PRAi§ of eSponse
in the treatneng SVl WiR A en of nausea or
headache. Anot he4[: F‘[a)%4 i nh?"‘éﬁ%@“ﬁ%ﬁ@ﬁgﬂ“fﬁ@"zﬁeﬁ%ﬁa’ﬁ%ﬁ{’aé"’%‘Qav"g“ag VER g_fe events
of nausea 30 JuT™3GB%hSIMANGT At i Jhtesnit B 1Faroek 159 0% JP8%: iDAISiis

BRL- 61. 063, %I stymedefatslyrelgntPOESishieliorwiriay (Choi ofi 200 nivhiltcibs Gosd erelssbsartioda Begr t her

bel ow. The devied apseepbvidt LPRAMOCASH Daglymli S6QM hBUeen WbbhRuE R0, 633,
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(CP- 80, 633) (cf!;t’)‘?"’fﬁ‘f"& AP PM%ne (BRL-61, 063) (0.1.12) Another conpound
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(0.0.22) (0.0.23)

Another compound, CI-1018, has been evaluated in 54 subjects and no adverse

15 - events were reported at doses up to 400 mg; Pruniaux et al., “The nove! phosphodiesterase

inhibitor CI-1018 inhibits antigen-induced lung eosinophilia in sensitized brown-norway rats -

comparisen with rolipram,” Inflammation S-04-6, 1999. Cl-1018 has been demonstrated to

have good oral bioavailability {57% in the rat} and good oral potency of with an EDg, of

5mg/kg in that same species. CI-1018 is a relatively weak PDE4 inhibito:: with én ICsq of

20 1.1uM in U937 cells. C1-1018 has also been identified as, or associated with as closely

related in stm‘_:ture to, PD-168787, which in rat studies has been demonstrated to have

activity in the inhibition of antigen~inducéd eosinophilia; Pascal et al, “Synthesis and

_structure-activity relationships of 4-oxo-1-phenyl-3,4,6,7-fetrahydro-{1,4]-diazepino(6,7,1-hj]

. _indolines: novel PDE4 inhibitors,” 215" ACS, Dallas, USA, MEDI 50, 17998._ Inferred

25  stuctures for CI-1018 and PD-168787 are represented by Formulas (0.0.24} and (0.0.25),
respectively: : :

Cl-1018 (0.0.24)




10 bronghoconstriction; Beleta, B. J., "Characterization of 1AS31025: a new
sel ective PDE |V. inhibitor for bronchlal asthma,” Third Ing L@) 4 On
Cyclic Nucl eoti de Phosphodi esterase: From Genes to Therapi es, asgow, UK,
1996, Abstract 73. LAS-31025, arofy[line, may be represented by Fornul a
(0.0.21): 0 C 15 Arofylline (LAS-31025) (0.0.21) A nunber of PDE4

i nhi bitors have been advanced i n devel opnent. For exanple, the effects of
V-1 1294A on WP/ nul at ed ex vivo TNF rel ease and PHA poummpecbitsynphocyt e
proliferation have been determ ned in a random zed, doubl e-blind .

pl acebo-control |l ed study 20 which has f-dund that an oral dose of 300 ng is
effective in reducing TNF | evel s and | ynphocyte proliferation; Landells et
-al., "Oral administration of the phosphodi esterase (POE) 4 inhibitor, V1
1294A inhibits ex vivo agonist-induced cell activation,” Eur. Resp. J.

12( Suppl : 28) 362s, 1998; and Gale at al.,.

"Phannacodynam c- phar macoki netic (P r\Ii<7i§;:)rofi | e of the phosphodiesterase

"(PDE) 4 inhibitor. V11294A, in hu olf\ungeers,” Am J. Respir. Crit. 25

Care Med. 159 A611, 1999. 30 July 1/ 5 PCT/1B01/ 00125 -10

"t'ile conpound D4418 has been adm ni Hre t althy volunteers in a
acebo-control | ed Phase | study;
novel phosphodi esterase 4 (PDE4)

single escalating dose, random zed

Montana et al., "Activity of D441

inhibitor, effects in cellular and ani 3f§9de| s of asthma and eoa%hy
ctinical studies;" Am J. Respir. Crit. &a-re Med. 159 A108, 199998118 i s
5 a noderately pot edP® BEEmenieies Famppunds bave alsp feen evalyptedip@nimwl madels whish good
oral absor ptJ ordemansigig theinBDREIdNitipy aihityl For exapple SAEI29BA, in gfined-piy spBibsrhas D4418
Eas Been di s::orﬁeammﬂ&mm o GHANAHHHUIGR BrlantdhRindiu@ed HrénciBRSHREROR; %25'%%%{, fﬂgglm
as been repla Y, . i.dat . V-

and D4418 may gg ?ggifeﬁl%ﬁ?{' gq’%%eﬁlll—@?#ﬁ?'%ge\‘%%qg% ’"gﬁig’g('rg.cﬂlﬁir_ﬁnﬁ a"'TGI
respectively: VRIS E8ARBA G5 b Rospayt (@reghsh 155 ARG A% QdhiSolnstineamia 1018,
has been eval ua¥4s{§s:iias en Sund ta be activerieithe ishibitlnef stigenSndgsadreiady aid late phegor t ed at
doses up t 01400renghochstictionand BAL eadinophiliaientane Vet bi., 0 SMoH, ATERLAEE has

i nhi bitor Cl - 108 fdhY B deSacialih #8NaivkEN 6 ShibddRu&d SolbWB: 'Bimbf, SE4S1 U1 zed
| brown-norway I abgrmacology of the novet phosphodiesterase Type 4 inhibitor, C1-1018," 215" ACS Nat.

Meeting, MEDI 008, 1998.

4

- Other compounds which have been advanced in development inciude CDC-3052, D-
15 22888, YM-58997, and roflumilast, which may be represented by Formulas {0.0.27), (0.0.28),
(0.0.29), and (0.0.30), respectively:

CH,
O-CH, ')
0 - o) ) N._.0
' CHy H,C ﬁ
s
N o 3707 NT TN ~CH,
| 0-CH, Hach
CDC-3052 D-22888 :
(0.0.27) : (0.0.28)
A
] F7 o
l/CHs A\/O
H,C. Ny N0
| A HN.__.O
Ch 2 I cl
20 Br . . \N
YM-58977 Roflumilast

(0.0.29) ~ (0.0.30)




~conparison with rolipram™ Inflammtion S-04-6, 1999. C1-1018 has been
denonstrated to have good oral bioavailability (57%In the 4 @y ‘good
oral potency of with an EDso of 5ng/kg in that same species. 18 is a
~relatively weak PDE4 inhibitor with an tCw of 20 1.1Min U937 cells.
Cl-1018 has al so been identified as, or associated with as closely related
in structure to, PD-168787, which in rat studies has been denonstrated to
have acti vi t‘V01’1|’i57Qzﬁe i nhi bition of anti gen-i nduced eosi ROPHHOL/AE2S Pascal et
al., "Synthesis and structure-activity relationships of

4- oxal - phenyl -3,4, 6, 7-tetrahydro-11. 4] - di mzepi no(6, 7, 1-hl~ i ndol i nes: novel
PDE4 I nhibitors," 215th ACS, Dallas, USA, MED 50, 1998.. Inferred 25
structures for Cl-1018 and PD- 168787 are represented by Formul as (0.0.24)
and (0.0.25)r resp é%d_é/o% y: 0 HsC C-1018 (0.O0. 24£ 30 July 2004 WO
01157025 PCT/ | BO/ 001 i ﬁ?%é’?@?“'}'eﬁ e gvelopmeat, B doe Ders rivgeeprsd by
conpounds have ¥nSePlasbEhibierof BREemICh a5 theréomabuntogiebentedivy Ebrmbla dEomON S ate
their PDE4 | nhi byihé ati-iratiatbry Jompbuks camﬂpdeﬁese}&eabylr%%% 1(0.0.52) HepB&FayPi 9

studi es, has been found to be a&télye in the inhibition of antigen-induced
' bronchoconstrl ction; Cavalla agtgal. 2oy'Activity of V1 1294\ novel '

phosphodi est erase 4 ( PDE4) ol @ { fn cellular and a | *nodel s_of
asthma, " Amer. J_ Resg i p=/Care Med, 155 A660, 18, in

gui nea-pi g studies, fnd to be active M| on of
anti gen-i nduced earl Ahase 10 bronch SAL

eosi nophi lia; Montans oW d. a-1018, in raty st udies, has been
found to be active in the i nhi BPtion of anti gen- |nduced g é_enophllla
Burnout et al. " Phar macqg @%of t he novel phosphodi est P 2
| nhi bi tgr v\/(?l -ﬁOh;].B 'Wmﬁu%d}iﬁﬁ;’:(ﬂol‘ﬁﬁ& fePQ‘tedMEere I@lealuels%&gz Man T e
conpounds I Chnp g/ iHRRE o
22898, VM- 53997, 30d Lol L agytaev% &L’%r Ry llg ot P(J&%(f’ 'Frl’r‘?ﬁas
(0.0.27), (0,0. %% g; hfe % a"f’e%‘b% fhiglersy. 217" dmedsan N 0. 1
CHO O cH3 & -'( '-‘-thzﬁﬂ)n ?Ilm_gennppycMEﬂl ROO, 1999; and Muller et al., *Thalidomide ]
analogs and PDE4 inhibition,” Bioorg. Med. Chem. Letts. 8 2669-2674, 1998.

L-

_ CDC-801 is from a series of compounds based on thalidomide and has been
developed primarily to improve the TNF-a inhibitory activity of thalidomide for the treatment of
autoimmune diseases. Thalidomide may be represented by Formula (0.0.33):

0

N o)
N

o o H

Thalidomide

15

{0.0.33)
CDC-801 has aiso been studied for the treatment of Crohn's disease, a chronic
granulomatous inflammatory disease of unknown efiology commonly invelving the terminal
20  ileum, with scaming and thickening of the bowel wall which frequently leads to intestinal -
obstruction and fistula and abscess formation. Crohn's disease has a high rate of recurrence -~
after treatment.

YM-58997 has an ICg value of 1.2 nM against PDE4; Takayama et af., “Synthetic
studies on selective Type IV phosphodiesterase (PDE V) inhibitors,” 214"'- Ametican

- 28 Chemical Sociely, Las Vegas USA, MEDI 245, 1997, YM-58997 has.a 1B-naphﬂ1yndm-2- .
one struchire, as does YM-976.

Roflumilast has been studied for the treatment of both COPD and asthma, and has
an ICsp value of 3.5 nM in standard in vitro guinea-pig models of asthma. The use of -

roﬁumllast and a surfactant for the treatment of aduit respiratory distress syndrome (ARDS)
30 has also been described.



20 ;x, Br YM 58977 (0.0.29) H3C-N D-22888 (0.0.28) Rofl umlast (0.0.30)
30 July 2004 WD 01/ 57025 PCT/ | B0/ 00125 - 12 'CDC- 3052 has beery @pﬂ;&l nued
from devel opnent,. but has been succeeded by very potent |nh| bit'ors of PDE4
- such -as the conpound represented by Fornmula (0.0.31), and -by the
-.anti-inflammatory conpound CDC-801 represented by Fornula (0.0.32),
respectively: O-CH3 HOO NH2 /--CH3 10-CH3 0 NH (0.0.31) CDC-801 (0.0.32)
The conpound wboksmasul a (0.0.32) is reported to have | C5Gcrabuasof 42 pM
and 130 nM as an inhibitor of PDE4 and TNFproduction, respectively; Miller
of al., "N-Phthal oyl beta- aryl-beta-am ng derivatives: Potent TNF-al pha
and PDE4 inhibitors, 217" Anmerican 10 Chem cal Society, Annheim GCermany,
MEDI 200, 1999; and Muller at at., "Thalidom de analogs and PDE4
inhibition," Bioorg. Med. Chem Letts. 8 2669-2674,1998. CDC-801 is froma
seri es of conpounds AWBda28h whitaks indoddsidentediad lokearsdrivk bas bede vielvo pee aotive mar i |y

to i nprove the TNF#& o8 iobélre@rcyhrﬁﬁbt b/ ddsdfibed m&ﬁaﬁammacteczmmsm@earsrmt ment

?B oagg;' e %'lle?ﬁ@ﬁﬁﬁ ﬁ; gfgpoﬁaemmmb&egﬁp DS LR R be TS dL by

HO
N= I Ci O F
N \Q/
al ﬁ NN
5 ) 0

-Loteprednol (AWD-12,281)
{0.0.34)

Compounds related in struch1re to CDP840, shown further above as Formula (0.0.9),

include L-826,141, which has been reported to have activity in a rat model of bronchitis:

10 Gordon ef al, “Anti-inflammatory effects of a PDE4 inhibitor in a rat model of chronic
bronchitis,” Am. J. Respir. Crit. Care Med, 153 A33, 1989. Another such compaund is related

in structure to those reported in Perrier ef al,, “Substituted furans as inhibitors of the PDE4

enzyme,” Bioorg. Med. Chem. Lefts, 9 323-326, 1999, and is represented by Formula
(0035)

o o LN
H.C.
15 *o
CDP840
(0.0.9) : (0.0.35)
Other compounds which been found to be very potent PDE4 mh[b:tors are those
represented by Formulas (0.0.36), (0.0.37), and (0.0.38):
"y oH,
I
Na NH
, HN
'S g
2 ° ;
?
CH,
20 -
{0.0.36) (0.0.37) {0.0.38)

Compounds have been created which combine PDE4 and matrix metalloproteinase
{MMP) inhibitory activity in a single molecule; Groneberg ef al, “Dual inhibition of



(0.,0.33), CDC-801 has al so been studied for the treatnment of Crohn's

di sease, a chronic granul omatous inflammatory disease of ur%nﬂlmz&hi ol ogy
commonly involving the termnal 20 ileum wth scarring and thickening of
the bowel wall which frequently leads to intestinal obstruction and '
_fisstula and abscess ‘formati on. Crohn's di sease has a high rate of
recurrence after treatnent. YM 58997 has an | C50 value of 1.2 nM agai nst -
PDE4; TakayarmOoat/s7®s, "Synthetic studies on sel ective Typpiseifoi2s
phosphodi esterase (PDE IV) inhibitors,” 214U American 25 Chem cal Society,
Las Vegas, USA, M =Dl 245, 1997. YM 5899{shas, a 1, 8-naphthyridin-2- one
structure, as does YM 976. Roflum | ast has been studied for the treatnent
of both COPD and asthma, and has an |1C50 value of 3.5 nMin standard in
vitro guinea-pi g nodels of asthma. The use of ' roflumlast and a
surfactant for PIREPhpdiesiarase ft andf magrirumatalippsaeiiases: bir gn dindauifesighiydgmandic 9d  ( ARDS)
30 has al so beetlemdieisl /i Weatl Chadh) 424} 1250424900 Did bxéatgies BGLCH Bfolpbdd 2R - 13

AVWD- 12, 281, whi @bregemeagy\pmsm?g,d@ﬁo.,{o?t eprednol, has been shown to be
active in a rat nodel of allergic rhinitis, as described-further belowin

a section which deg with allergjc rhinitis and the use of PDE4
inhibitors to treat AD- %l may be represented by Fornula
(0.0.34): HO5 O H O . Lot Efedhiol Ot AVD- 12, 2¢2) (0. 0. 34) GHogppounds
related in structure to o Lhown further & (0.0.9),
include 1-826, 141, wajcch been reported to have act Ps tygin a rat nodel
of bronchitis; 10 Gor ddn &t a! ., "Anti-inflanmator e&xs of a PDE4
inhibitor in a rat nodel o?‘oj;; rani ¢ bronchiti sHC. . Respir. CrlL Care
Med. 159 A3351999. Anothefegdch compound is related in structypg,4,0 those
reported in PerJl'.f!eerrs al, alc ,va‘uSuF)gEhl tut ed furgns as. i nhibitors_ of the PDE4
enzyme, " Bioorg. CNBH CChem Vaugt P The gompoynds 9 | °T§'§s9f°‘1é’ﬁija']ds(°‘ﬂ'89r“é'§%ﬁt ed by
Formula (0.0. M@aﬂignmggy PDE4 assay were 1 nM and 30 nM.
The compounds identified as KF19514 and KF17625 have been shown in guinea-pig

studies to have activity in the inhibition of the following: histamine-induced and antigen-

10  induced bronchoconstriction; PAF-induced lung eosinophilia and antigen-induced BAL
eosinophilia; acetylcholine {ACh)induced AHR; PAF-induced BAL eosinophilia and -
neutrophilia, and AHR; anfigen-induced  bronchospasm; and  anaphylactic
bronchoconstriction; Fujimura et al,, "Bronchaprotective effects of KF-19514 and cilostazol in
guinea-pigs in vivo," Eur. J. Pharmacol. 327 57-63, 1997; Manazbe et af., Ibid.: Manabe ot al.,,

16 "KF19514, a phosphodiesterase 4 and 1 inhibitor, inhibits PAF-induced jung inflammatory
responses by inhaled administration in guinea-pigs,” Int. Arch. Allergy Imimunol. 114 389-399,

1997; Suzuki et al., “New bronchodilators. 3. Imidazo[4,5-c][1,8]naphthyridin-4(5H)-ones,” J.
Med. Chem. 35 4866-4874, 1992; Malsuura et al., "Substituted 1,8-naphthyridin-2(1H)-ones
as selective phosphodiesterase {V inhibitors,” Biol. Pharm. Bull. 17(4) 498-503, 1994; and

20 Manabe et‘a!.. "Pharmacological properties of a new bronchodilator, KF17625,* Jpn. J.
Pharmacol. 58(Suppl. 1) 238P, 1992. KF19514 and KF17625 may be represented by
Formulas (0.0.41) and (0.0.42): '

7\
N=y N A N=\
Ny NS NH
P I
o
N~ N "0 N™ 'N” ~0
KF19514 T KF17625

25 (0.0.41) o . (0.042)




(0.0.9) ,60.0.35) O her conpounds which been found to be very potent PDE4
“inhibitors.are those represented by Formulas (0.0.36), (O.Q%fgqy éggj
(0.0.38): NCH3 NNHHN20i NNO-0 CH3 CH3 (0.0.36) (0. .% ‘H3C, 0
Conpounds have been created which conbi ne PDE4 and nmatri x netal |l oprotei nase
(MW) inhibitory activity in a single nolecule; Goneberg at al., "Dual

i nhibition of 30 July 2004 WD 01/57025 -14 PCT/1B01/ 00125 phosphodi est er ase
4 and matrix YWRMESopr ot ei nases by an (aryl sul foriyl) hyscorsmbazsaci d
tenplate,” J. Med. Chem 42(4) 541-544, 1999. Two exanpl es of such
conpounds are represented by Formulas (045Q.39) and (0.0.40): H N, OH

. OCH3 5 (0.0.39) (0.0.40) The respective |IC values for the conpounds of
Forrmulas (0.1.36) and (0.1.37) using a guinea-pig macrophage PDE4 assay
were | nMand 30 nM_The conpounds Identified as KF19514 and KFI 7625 have
been shewn in gui nea™5i'gPoreskraanand lackiebamesia inteiseries 9f ndandidnes $uagestitiat e of t he
~ followi ng: hi st dniothesis heteeiatkd didaertetty arh ad Bmdsia daine ehtib boAMRPROMS POELT | ON;
PAF-induced | ungn&ms rdh@wib thFor@ichigh B Rilsrid ki dreRAkRES 5 HORKIL. 'Shen

acetyl choline ( - PAF- | nduced, . SAL eos| nophi ['1a. an -
neut rophil i a, a@%&ﬂ&%@gggrggﬁ%t%@c%ﬁ"%?g"ﬁ%ﬂf@b&’s‘*ﬁs“s'and .anaphyl actic

bronchoconstriction; Fuginura at al., "Bronchoprotective effects of
KF-19514 and cilostazgl{in guinea-pigs in vivo," Eur. J. Pharmacol. 327

57-63, 1997; Manabe l/ond. ; Manabe at at.,- ‘ )
' R = benzyloxy {0.0.43)
0O 8]
) R = [1 4)-plperidinyl-1*-carbonyloxy (0.0.44)
0,CH‘,‘ .
N*~
5 The PDE4 inhibitors that have been created heretofore fall into a significant number

of different classes in terms of their chemical structures. Such classes have been as diverse
as phenanthridines and naphthyridines. One class of PDE4 inhibitors are lignans such as T-
440, which has been demonstrated to have activity in the inhibition of the following: early
phase bronchoconstriction induced by antigen, histamine, LTD4, U-4661 8, Ach, neurckinin A,

10 and endothelin-1; aliergen-im_:luoed early phase and late phase bronchoconstriction and BAL
eosinophilia; and ozone-induced AHR and airway epithelial injury. Optimization of the PDE4
inhibitory potency of such compounds has led to the discovery of T-2585, one of the most
potent PDE4 inhibitors described to date with an ICs, value of 0.13 nM against guinea-pig
lung PDE4. T-440 and T-2585 may be represented by Formulas {0.0.45) and (0.0.46):

0
Hscvo |}1 | =
H3CAO =N N/
= l o
Ny
N
7
15 AN
T-440 _ T-2585
(0.0.45) . . {0.0.46)

Another class of PDE4 inhibitors consists of benzofurans and benzothiophenes. In

particular, furan and chroman rings have been utilized as surrogates for the cyclopentylether

20  of the rolipram phamnacophore. An example of such a compound is ane that is apparently
related in structure to BAY 19-8004, and which may be represented by Formula (0.0.47):



15 "KF19514, a phosphodi esterase 4 and | inhibitor, inhibits PAF- induced _
lung i nflammatory responses by inhal ed adninistration in gﬁyﬁﬁhébﬁﬁ InL"
Arch. Allergy Inthunol. 114 389-399, 1997; Suzuki at al,
"bronchodil ators. 3. Imdazo[4,5-c][1, 8]naphthyr|d|n 4(5H) -ones, " J.  Med.
Cheni 35 4866-4874, 1992; Matsuura at al!., "Substituted

, 8-napht hyridin-2(1 FD-ones as selective phosphodi.esterase |1V
inhibitors," VEPBIST0Bhar i n. Butt 17(4) 498-503, 1994; andreOmvemaise et alL,
"Phar macol ogi cal properties of a new bronchodil ator,” KF17625," Jpn. J.
Pharrnacol . 58(Suppl. 1) 238P, 1992. KF19514 and KF17625 nmay be represented
by Formulas (0.0.41) and (0.0.42): KF19514.KFl 7625 25 (0.0.41) (0.0.42)
30 July 2004. WO 01/57025 PCT/1B0/00125. -15 The reported potency and | ack -
of enmesis in a series of indandiones suggests that the hypothesis that has
-rel ated side-effects such as enesis to ﬁte ratio of affinity for the PDE4
enzyme relative to that for the high gf ﬁhty roliprarn binding site
(HARBS) is erroneous. Such indandi oneg nay be represented by Fornul as
(0.0.43) and (0.0.44): R R = benzylo 0. R =
[1.4"]-piperidinyl-1"-carbonyl oxy (0-~Q#44y" 5\[he PDE4 inhibitors that have
been created heretofore fall into & signifg-ca [
classes in ternms of their chem cal structuress=&uch classes have been as
di verse as phenant hridi nes and napht hyridl nes. @ne cl ass of PDE4
inhibitors are lignans such as T- 440, which has been denonstr afp@edrx o have

activity In theArotiat thmidm-t@fa céntpBurki Bbd K88k RPorte8 & RaVe aPIddSBiue of 2.5 nM, and

bronchoconst ri Ciya régrAbfRGy B¥mai o hi stam ne, LTD4, U 46619, Ach,
neurokinin A 1032%5 endothelin @ qﬁrer%en i nduced early phase and Iate

phase bronchoconstriction and BAL eo&gﬁ philia; and ozone-induced AHR and
airway epithelial injury. Optim zatio the PDE4 inhibitory potency of
such conmpounds has led to the di scovd P585, one of the npbst potent
PDE4 inhibitors described to date w th#an/l €50 val ue of 0.13 nM agai nst
.guinea-pig lung PDE4. T-440 and T-268% may be represented by Fornul as
(0.0.45) and (4.0.46): 0 15 LO CH3 T?4Z§ (0.0.45)

\ N

V.

(0.0.48)

A compound with a related structure, which is not, however, a benzofuran, is
characterized by a fused dioxicin ring and has been reported to produce almost complete
inhibition of canine tracheal PDE4 at 100 nM. This compound may be represented by

10  Fonmula (0.0.49):
o! oI ,
HC O ¢
/o) -
\ IN""(O)
cl
(0.0.49)

Quinclines and quinolones are a further class of PDE4 inhibitor structures, and they
- Serve as surrogates for the catechol moiety of rolipram. This compound and two coinpounds
15 of similar structure may be represented by Formulas (0.0.50), (0.0.51}, and (0.0.52):

o o 0 9 .
CFEWN,N\ CF, y
e H cl I H
b [E f N E?:]
he /

(0.0.50) ' ' (0.0.51)




T-2585 (0.0.46) Another Gass of PDE4 inhibitors consists of benzofurans and
benzot hl ophenes. In particular, furan and chroman rings. ha Jm&g@dﬁﬂlized
~as surrogates for the cyclopentylether 20 of the roliprarn phar ophor e.
An exanpl e of such a conpound is one that is apparently related in:
structure to BAY 19-8004, and which may be represented by Formula (0.0.47):
30 July 2004 WO 01/57025 PCT/ 801/00125 -16 C (0.0.47) Another

"benzof ur an- t YW@ egvmsound has been reported to have an | Cporashamzof 2.5 nM
and - may be represented-by Fornmula (0.0.48): 5 XH3 (-0.0.48) A conpound
wth a related structure, which is not, hgwever, a benzofuran, is
~characterized by a fused dioxicin ring and has been reported t.o produce

al nost conplete inhibition of canine tracheal PDE4 at 100 nM This
conpound may be represented by 10 Formula (0.0.49): H3C 0 (0.0.49)

Qui nol i nes and qui nol ones are a further ¢cl @&s of PDE4 inhibitor structures,
and they serve as surrogates for Fhe~gat ﬁ ety of rollpram This
conmpound and two eompounds 15 - of s ucfure nay be represented by
Formul as (0.0.50), (0.0.51), and (O. O l0 CF3 CF3 d (0.0.50)

(0.0.51) 30 July 2004 WD 01/57025 P /,001853-17 0 0
. ' 3

{0.0.52)

Diazepinoindoles represent another structural class of compound to which some

PDE4 inhibitors desoﬁbed in the art belong. The PDE4 inhibitors CI-1018 and PD-168787,

5  described further above, belong to this class of compounds. Another example of a

diazepinoindole, one that has been reported to have an ICs, of 3 nM égainst the PDE4 from
U937 cells, may be represented by Formula {0.0.53): ‘

N{ 9
. ﬂ'ii N7
H,N . N g:;[::lwﬁo
_ O H,cC
(0.0.53)

10 Purines, xanthines, and pteridines represent yet further classes of chernical
compounds to which PDE4 inhibitors described heretofore in the art belong. The compound
V-11284A described further above and represented by Formula {0.0.22), is a purine. A PDE4
inhibitor which is a xanthine compound, the class of compounds to which theophylline

) belongs, has been described in the-art; Montana et al, "PDE4 inhibitors, new xanthine

15 analogues,” Bioorg. Med. Chem. Letts. 8 2925-2930, 1998.' The xanthine compound may be

represented by Formula {0.0.54):
q H
S N N
o ;\JI >
0" "N N
CH

3

, (0.0.54)

) A potent PDE4 inhibitor belonging to the pteridine class of _o_ompdunds has been

20  demonstrated to have an ICs; value of 16 nM against a PDE4 derived from tumor cells and to
inhibit the growth of tumor cells at micromolar concentrétions; Me?z et al, “Synthesis of 7-
Benzylamino-6-chloro-2-piperazino-4-pyrrolidinopteridine  and novel derivatives free of
positional isomers. Patent inhibitors of cAMP-specific phosphodiesterase and of malignant



(0.0.52) Diazepinoindoles represent another structural class of conpound

t o “whi ch sone PDE4 inhibitors described in the art bel ong. I%F'@§%ﬁh

I nhibitors Cl-1018 and PD 168787, described further above, { o this
cl ass of conpounds. Anot her exanple of a diazepinoindole, one that has

. been reported to have an I C50 of 3 nM agai nst the PDE4 from (1937 cells,
may be represented by Forrmula (0.0.53): (0.0.53) 10 Purines, xanthines,
~and pterldi nesonepessent yet further classes of chem cal pepsgagirgls t o which
PDE4 i nhi bitors described heretofore in the art belong. The conpound V-1
1294A descri bed -further above and represg EtEd by Formula (0.0.22), is a
purine. A PDE4 inhibitor which is a xanthine conpound, the class of
conpounds to which .theophylline belongs, has been described in the art;
Mont ana et at., 'PDE4 inhibitors, new xanthi ne 15 anal ogues’ Bi oorg. Med.
Chem Letts. 8 ROREERGBEN” 1 VB Chahn@1(x4Q ATIIATMS, CIDBPTH PEbridiR\PDES inhikieph®s ent ed
by Formul a (0. Ob&éepresenid By ffhiuia ot ent PDE4 i nhi bitor bel onging to the
pteridi ne class of conpounds has been 20 denonstrated to have an | Cso val ue
of 16 nM agai nst a PDE4 derived fromt rrcells and to inhibit the growmh
of tunor cells at mcronolar concentraty ons Merz at al., "Synthesis of 7-
Benzyl am no- 6- chl or o- 2- pi per azi no- 4- p& ept eri di ne and novel
derivatives free of positional isonefys. PdTent i nhi bitors of "CAMP-specific
. phosphodi est erase and. of naligqg?f\ﬁﬁ&- Q@4 WD 01/57025

- PCT/ 1B(c) 1100125 -18 tunor cell )o#l d. .Chem 41(24)
4733-4743,.1998. The pteridi ne PDE |nh|b|tor be represented by
Formula (0.0.55): C (0.0.55) 5 Triazines repr nt a still further class
of chem cal conpounds to which PDE4 inhibitors bel ong that haveplsen

\?\ﬁSCL i 3ed : nst Be ar trrBBiee ek QbR a slimrtﬁém%si lof a?ehfbascoha&{ﬁds Re@fndasg | bed
iC i spla r are, bo el axant .agents in a
gui nea- pi 8 t)r/acgé%} q%lo{‘lga&%l hg‘zeg&ewaes&m&m the %l%r%ﬁore J’T\Bo suﬁg'?zé%egﬁ?veed by
Formulas (0.0 d&?ﬁibe 0*ésh 559 ‘aVb‘?é?fB%d"aé?r é‘C‘%{'FYs'T‘S'dr?ﬁ?jé?‘%i‘E éﬂ‘afarﬁaee@ﬁtin F‘DE4
inhibitors wit hgq'r@elgmﬁwesmdﬁ Theése 15OP@INGS, - WHich misy be esnpeertiédvi Kormes D-i V
>-- N H {0.0.56) and (0.0.57) below, are also moderately potent PDE4 inhibitors with I1Csg values of

: 10 150 and 140 nM, respectively:

<g7 - CH,
0

. &ﬁ

7 \} N/\j-‘:o

N)_ >_ \>_
=N
- : !>—N
{0.056) {0.0.57)

_ A triazine having a structure assumed to be closely related to that of the compounds of
Formulas (0.0.56) and (0.0.57) is UCB-29936, which has been demonstrated to have activity
1 in a murne model of septic shock; Danhaive ef al, “UCB29938, a selective
phosphodiesierase Type IV inhibitor: therapeutic potential in endotoxic shock." Am. J. Respir, .
Crit. Care. Med. 159 AG11, 1999,

Efforts have also been made in the art to improve the seleclivity of PDE4 inhibitors

with respect to the A through D subtypes described further above. There are presently four

20 - known isoforms (sublypes) of the PDE4 isozyme, encompassing seven splice variants, also
described further above, The PDE4D isoform mRNA is expressed in inflammatory cells such

as neutrophils and eosinophils, and it has been suggested in the art that D-selective Inhibitors

of PDE4 will provide good clinical efficacy with reduced side-sffects. A nicotinamide
derivative displaying selectivity for inhibition of the PDE4D isoform has been described; WO

25  98/45268; as well as a naphthyridine derivative reportéd to be a PDE4D selective inhibitor;



(0. 0 56) (0.0.57) A triazine having a structure assuned to be closely
rel"fated“to that of the conpounds of Fornulas (0.O0. 56) and (é?_yﬂnyf’ ao4l S .
UCB- 29936, whi ch has been denonstrated to have activity 15 in nurine
nodel of septic shock; Danhaive at al., "UCB29936, a selective

phosphodi esterase Type |V inhibitor: t her apeutic potential In endotoxic
shock,"” Am J. Respir. Crit. Care. Med. 159 A6i 1, 1999. Efforts have al so
been made in Whersmis to i nprove the selectivity of PDE4 ipotviddiddss W th
respect to the A through D subtypes described further above. There are
presently four 20 known Isoforrns (subtypws) of the PDE4 |sozyne, .
.enconpassi ng seven splice variants, also described further above. The
PDE4D i soform nRNA i s expressed in i nf | ammatory cells such as neutrophiis
and eosi nophi | SB@ 1355% s been s% ted in the art that D selective

| nhi bitors proVIaR g FRTEedy fFomnEs Q-1 apb@Paey

si de-ef f ect s. ‘??P%‘{eb’nam de derivative displaying selectivity for
inhibition of the PDE4D isof orm has been described; AD 25 98/ 45268; as wel |
as a naphthyridine derivatiye reported to be a PDEXD Jel 8ctive inhibitor;
30 July 2004 WO 01/57025 | BO /00125 -19 WO 98/ 1879t hese conpounds
may be represented by For s (0.0.58) and (0.0.59), espectively: HOO
0 (0.0.59) (0.0.58) 5 Anoth r n| coti nam de corrpound h3)s Beehj described in
the art which may be u treat ment of > Eas€s such as

mul tiple sclerosis; 76% a rolipragp ative has been
described in the art Wmch a PDE4 i nhibitor i bi nds wi th equal
affinity to both the catal |c and the HARB sit&s on human PDE4B2B; Ti an et
al ., "Dual inhibition of MM®h Type 4 phosphodi est erase i sost af&&5%y

" (RR) - (+J) - mefhyl - 3- atelhspicatingrdel@mpound has been described in the art which may be useful in

(cycl opent yl oxy jhedreamth @K ¢RE QRF¥dses SucHBRE hﬁdtuplb -sPbdid) Iggcgam-,gagn@ch%],@gne
e SLLY | 21 bafine RAYaD U died AR an ifen | ESbLPARBHLWHG IR Wit S B) L1

: rolipram deri. Vat#ﬁ ‘CEF%' %&(élggra?é%ntlﬂ%ﬁ Q{tes 8{ gjuman PDE4B2B; Tlan et al, “g 0-61),

respectively: o°
mhlbltlon of human Type 4 phosphodiesterase isostates by (R, R)-(+/~}-methyl-3-acetyl-4-[3-

10 (cyclopenlyloxyH—meﬁmxyphenyl]—(i—meﬁle-pyrmlldlne carboxylate,” Biochemistry 37{19)
6894-6904, 1998. The nicotinamide derivative and the rolipram derivative may be
represented by Formulas {0.0.60) and (0.0.61), respectively:

| P N O,o O
O ' =N . H,C—0 0—-CH,
{0.0.60) (0.061)
15 Further background information conceming selective PDE4 isozymes may be found

in publications available in the art, e.g., Nomman, *PDE4 inhibitors 1999, Exp. Opin. Ther.
Patents- 9(8) 1101-1118, 1999 (Ashley Publications Lid.); and Dyke and Montana, “The

therapeutic potential of PDE4 inhibitors;” Exp. Opin. Invest. Drugs 8(9) 1301-1325, 19899
(Ashley Publications Ltd.).

20 3.0 DESCRIPTION OF THE STATE OF THE ART

WO 98/45268 (Marfat et al), published October 15, 1998, discloses nicotinamide
derivatives having activity as seleclive inhibitors of PDE4D isozyrr]a. These selective .-
inhibitors are represented by Formula (0.1.1):



3 3 (0.0.60) (0.0.61) 15 Further background information concerning
sel’ecti Ve PDE4 isozynmes may be found in publications avail a@oe\]dl%(%(gf art,
e.g.. Norman, "PDE4 inhibitors 1999," Exp. Opin. Ther. Patents

1101- 1118, 1999 (Ashley Publications Ltd.); and Dyke and Montana, 'The

t herapeutic potential of PDE4 inhibitors;" Exp. Opin. Invest. Drugs 8(9)
1301- 1325, 1999 (Ashley Publications Ltd.). 20 3.0 DESCRI PTI ON OF THE
STATE OF THE wWR11/4M2598145268 (Marfat at al.), published @erefgbordd, 1998,

di scl oses nicotinam de derivatives having activity as selective Inhibitors
of PDE4D i Sozyne. These selective inhibitors are represented by Formul a
(0.1.1): 30 July 2004 WO 01/57025 PCT/ 111301/ 00125 -20 N E(CHZ); R (Ot
(0:1.1) US 4,861,891 (Saccomano et al.), issued August 29, 1989, discloses
ni coti nam de conpounds which function as cal ci um i ndependent c-AVP
phosphodi esterase inhibitors 5 useful as ant| depressants, of Fornula

(0.1.2): 0 (0.12.2) The nicotinamd ucl g f a X i cal conpound
disclosed in this patent is bongdd Hadectl th 1 group, which is
defined as 1-piperidyl, 1-(BY t hyl 4 |, phenyl, 1-(1 10
phenyl ethyl), or benzyl optionpll 0&bst | ef byrtethyl, methoxy,

chioro or fluoro. The R2 sy N brcydej 2. 2.14hept-2-yi or x where

Yis H For d; and Xis H, F,(c'J : Cﬁ‘% CF3, CN, COOH, -C(=0O(C1-C4) -

al koxy, NH(CH3)C(=0O - (nethylcafbanmoyl) or N(CH3hC(=0) -

(dirnet hyl carbaroyi). 15 US 4,692,185 (Mchaely et a!.) disclose@11)

herbi ci des such as tYfb&B5161 [Saesemane qt@LLsRipd AGUR 2001989, Mscloses nicotinamide
compounds which function as calcium independent c-AMP phosphodiesterase inhibitars

5  useful as antidepressants, of Formuta (0.1.2):

O
]
oy
— H
g
RZ

{0.1.2)

The nicotinamide:z nucleus of a typical compound disclosed in this patent is bonded directly to

the R' group, which is defined as 1-piperidyl, 1-(3-indolyljethyl, C,-C4 alkyl, phenyl, 1-(1-

10 phenylethyl), or benzy! optionally mono-substituted by methyl, methoxy, chloro or fluaro. The
R? substituent is bicycio[2.2.1]hept-2-yi or

—Q(—Y

where Y is H, F or Cj; and X is H, F, Cl, OCHa, GF,, CN, COOH, -C{=0)(C,-C,) alkoxy,
NH(CH,)C(=0)- (methylcarbamayl) or N(CH3).C(=0}- (dimethylcarbamayl),

15 - US 4,692,185 (Michaely et al.) discloses herbicides such as those of Formula (0:1.3):
- 0 R
P H
N~ O .

CF,

{0.1.3)
where Ris (C4-C,) alkyl, {C-C,) haloalkyl, or halo.

EP 550 900 (Jeschke et al) discloses herbicides and plant nematicides of Formula
20 (0.14)



where Ris (Cl1-C4) alkyl, (Cl-C4) haloalkyl, or halo. EP 550 900 (Jeschke
et “al.) “di scl oses herbicides and plant nematicides of Forrml ﬁ(gj 1. 4)
30 July 2004 . WD 01/57025 PCT/1B01/00125 -21 (0.1.4) vvhere 1% ;

is selected from nunmerous groups, but is usually H 6-CH3,-or 5-C; R2 |s
_al kyl, al kenyl, alkynyl, cycloalkyl, aryl or aralkyl; Rl and R2 is hal o,
CN, NO2, al kyl, haloal kyl, 5 al koxy, hal oal koxy, alkylthio, haloalkylthio,
al kyl sul f ony| WOBHE$7823l kyl sul fonyl, aryl, aryloxy, or arybthisueand R4 is
al kyl . EP 500 989 (Ml | ner of al.) discloses ACE inhibitors of Fornula
(0.1.5): (R3)A CONHC-CON H CORI (0.1.5),, 10 where n is 0-3; Ris OH SH,
COOH, NH2, halo, OR4, SR , COOR4, NHR4 or N(R4)2, where R4 is | ower

al kyl, "optionally substituted aryl.,, or acyl; Rl is OH--1 ower al koxy,
optionally substituted aryl |ower alkoxy, aryloxy, or disubstituted am no;
R2 is lower alkyl or amino lower alkyl;qgang® Rl and R2 is halo, N2, |ower

al kyl, halo lower alkyl, aryl 'l oweR\ 4 k |, lor aryl. Specific enbodinents.
di scl osed i ncl ude corrpounds such agjtfat ﬁ) nula (0.1.6): /_CH3 15
(0.1.6) FR 2.140.772 (Aries) discl o

onpeyxdds asserted to have utility
as anal gesics, tranquilizers, anti pyre%’ cs, a

|§zi)-inflarrrratories, and
antirheumatics, of Forrml a (0 1 7) O 20 (0.1. 30 July 2004 WD 01/57025

- PCT/1B01/ 00125. Ml'le or 2 substituents chosen from (&\Br
al kyl, trihal on'ew{'?{?/f‘ EOS? e'e%d"'ﬁd'wﬁemqs'ﬂfq”@s Pyt isgsually Ky8-CHaas-& Rl is
hydrogen or al kg aﬂ‘ﬁ‘%?‘%ﬂ-@ﬁ@%&fﬂlmm Rabnd)R2ds 15, 08,860,k hilydidydi ne and
pyri dopyrazi e elikexy,viatoalkas, alkylthio, haloalkylthio, atiylsulfonyl, haloalkyisulfonyl, aryl, aryloxy, or
arylthio; and R* is alkyl.

EP 500 989 (Mollner et al.) discloses ACE inhibltors of Formula (0.1.5)
Ry, R,

' =
= CONH—.g—CON

N R
COR

1
(0.1.5)
10 wherenis 0-3; Ris OH SH, COOH, NH;, halo, OR,, SR,, COOR,, NHRy or N(R,),, whers R,
is lower alkyl, optlonalfy substituted aryl or acyl; Ry is OH, lower alkoxy, optionally substituted
aryl lower alkoxy, aryloxy, or disubstituted amino; Rz is lower alkyl or amino lower aficyl; and
R1 and R2 is halo, NQ,, lower alkyl, halo lower alkyl, aryl lower alkkyl, or aryl. Specific

- embodiments-disclosed include compounds such as that of Formula (0.1.6):

O CH?

0

(0.1.6)

FR 2.140.772 (Aries) dlscloses compounds asserted to have ulllity as analgesics,
. tranquilizers, antipyretics, anti-inflammatories, and antirheumatics, of Formula (0.1.7)

RI
" N
| ] H R
N > 0

0

()

20 (©.1.7)




whi ch have anti-inflammatory, imunonodui ating, anal gesic, antipyretic,
~antiallérgic, and 5 ahtidepressive action. Al so disclosed ggoe‘]ul 004
“internediates of Fornula (0.1.8): X Cx:OR RE (0.1.8) where mayy%e CH, .and
R and R are each lower alkyl. Wth regard to the disclosures of the
above-identified patents and published patent 10 applications, it will be
appreciated that only the disclosure of WO 98/45268 (Marfat et at.)
concerns i nhiwobisrmsof the PDE4 isozyne. The state of thecgkendés contains
information regarding conpounds wholly dissimlar in chemcal structure to
those of Formula (1.0.0) of the present_é'zrlventi on, but which, on the other
. hand, possess biological activity simlar to that of the conpounds of
Formula (1.0.0). Representative patents and published patent applications
15 disclosing said information are illustrated further below US 5,552, 438;
US 5, 602, 157; amtiert/Bis3, i 2 4ytsulibnts ahdser fomGier StyE RisRMethyV\iko)) aAd fatcSRad @ t he
sanme April 2, 19%pgrid(wristt,y,d,9&];,g,,alk§,gal ate to a therapeutic agent identified
“as ARRFLOD. which is a conmpound of Formula (0.1.9) and naned as i ndicated
bel ow. HC 20 25 ARI RPOD 304178 {Qtshke yicahpdistloge3 nephtherfaiea biyd pyBdopyrézine(darivhtdy
?St goggppelnlyl )cw{tmnﬁe@%ﬁdmﬁaﬁfn@%ﬁhbﬁoﬁgﬁ : gﬁﬁeﬁéﬁm%ﬁh %Fﬁalfe@éié]lﬁné‘ f

1. a ; 0 . I C i.scl oses a genus o
- compounds of %Fll)mr?%m’fages%'o. fﬁ“i‘o?‘:g°?3§°5’%%a%ﬁ%§'é‘{%?sf?ﬂ€ "'a%(ig‘e R, _ -(CR4RY)
where r = 0 and R6 = C3..8 cycl oal kyl ; ZQP® where Y = 0 and R2 = - CH3;

X2 =0; X3 =H and X4 = a noiety of parilial Fornmula (0.1.10.1) 30 July
2004 WD 01/57025 PC1'/1B01/00125 -23 (ON1.M®.1) where X5 = H s = 0; R
and R2 = CN, and Z = C(O OR14 where R14 = #. The di-scl osures of US
5,602,157 and US 5,614,540 differ -fromthat of US 5,552,438 and gagcd ot her

as to the 5 def Lakd%Rg Bic, b HAROUPsackBlE g the case of the ARFLO(T)
compound, is CAl. A preferre )

With regard to the disclosures of the above-identified patents and published patent
10  applications, it will be appreciated that only the disclosure of WO 98/45268 (Marfat ef al)
concems inhibition of the PDE4 isozyme. The state of the art also contains information
regarding compounds wholly dissimilar in chemical structure to thosé of Formula (1.0.0) of the
present invention, but which, on the other hand, possess biological activity similar to that of
the compounds of Formula (1.0.0). Representalive patents and published patent applications

15 disclosing said information are illustrated further below.,

US 5,652,438, US 5,602,157; and US 5,614,540 (all to Christensen), which all share
the same April 2, 1992 priorily date, relate to a therapeutic agent identified as ARIFLO®,
which is @ compound of Formula (0.1.9) and named as indicated below:

HSC\

O

, O
20 ) ARIFLO® :
cis-f4-cyano-4-(3-cyclopentyl-oxy-4- {0.1.9)
methoxyphenyl)cyclo-hexans-1-carboxylic acid
The compound of Formula (0.1.9) falis within the scope of US 5,562,438 which
discloses a genus of compounds of Formula (0.1.10): )

o5 S
) {0.1.10)
where Ry =-(CR;Rs)Rs where r=10and Rs = Cy4 cycloalkyl; X =YR,where Y =0and R, =
-CHy X2 = 0; Xg = H; and X, = a maiety of partial Formula (0.1.1 0.1}



salt formof the ARIFLO(r) conpound is disclosed to be the :
tri‘s(hydroxyni et hyl ) ammoni um net hane salt. US 5, 863, 926 (Ch%dﬁ.@f n et
-al.) discloses anal ogs of the ARIFLQ(r) conpound, e.g., ‘that o ormul a
(0.1.11): 10 (0.1.11) WD 99/18793 (Webb et alL) discloses a process of

maki ng the ARIFLQ(r) and rel ated conpounds. WD 95/00139 (Barnette et al.)
clainms a conpound which has an 1C50 ratio of about 0.1 or greater as
regards the Ivofsast he PDE |V catal ytic form which bi ndscifgdiafiym 15 with
a high affinity, divided by the ICw for the formwhich binds rolipramwth
a low affinity; but in a dependent claimghestricts the scope thereof to a
conmpound whi ch was not known to be a PDE4 inhibitor prior to June 21,

1993. WD 99120625 (Eggl eston) discloses crystalline polynorphic fornms of
cipanfylline for treatnment of P(c)E4 and TNF nedi ated di seases, of Fornula
(0.1.12): NH2 20 Cipanfylline (0.1.12) WO 99/20280 (G'iswld eta!.)

di scl oses a nethod of treating pruritis \dm ni stering an effective
anount of a PDE4 inhibitor, e.g., a cerpoynd %f Fornul a (0.1.13): 30 July
2004 WO 01/57025 PCT/1B01/00125 -24 (Q/1.138),US 5,922,557 (Pon) discloses a
CHO KI cell line which stably expresseS high*levels of a full |1e’{335h

| ow- Km cAMP speci fi¢c PDE4A enzynme, which has, in turn, been us & 5

exani ne pot ent ﬁﬁ:""éfae’ﬁ'ﬁfﬁé" M AP TN 2= EENPRr whereBis = i Thexfisgepurasfof t hei r
potencies In eV&v802.15g apdWP5.5H.540 viie rem diek bf US £pE214as mmeadh dthertabi@ithe abi | ity
to inhibit phosgest@she RS, Wichihd dasé B 1R BRI sdnBhbindPL BRARGelAy 1T TS
further said tosagqor&%gggﬁkgb@tcge soJrubl e enz%me inhi bition assay _
“described in the prior art does Hetnt ErisEaed it tiedrstyropRehamrgiuy s
acting in  vivo™8esipr oved sol ubl e enzyne whol e-cel | assay is then

di scl osed which is i reflect 10 the behayior. of inhibitors acting in
vivo. It Is further i%g%'gzssé "ftﬁrgF"%ﬁ’él‘“@c‘gﬁ%"ta"’g?t"flth@ﬁfﬂpgﬁ?mp"mdsf'ﬂnct PDE4

| sof orms or subf§FE™UA@1fHat each subtype has been shown to give rise to
a nunber of splice variants, wwi&h i p{hensglves can exhibit different
cellular localization and affinit ---®‘ .@> bcbors. Wth regard to the
di scl osures of the above-Identi s" gnd publ i shed patent

C,;:;c :\/
10
(0.1.11)

WO 99/18793 (Webb ef al)) discloses a process of making the ARIFLO® and related
compounds. - WO 95/00139 (Bamette ef al) claims a compound which has an [Cs, ratio of
about 0.1 or greater as regards the ICs, for the PDE IV catalytic form which binds rolipram

18 with'a high affinity, divided by the 1Cx, for the form which binds roliprarn with a low affinity; but

in a dependent claim restricts the scope thereof to a compound which was not known to be a
PDE4 inhibitor prior to June 21, 1993,

WO 99/20625 (Eggleston) discloses crystalline polymorphic forms of cipamiylline for
treatment of PDE, and TNF mediated diseases, of Formula {0.1.12):

io

YO k'{>—
Z—NH
o)\N N *

20
Cipamfylline
(0.1.12)

WO 95/20280 (Griswold et al.) discloses a method of treating pruritis by administering
an effective amount of a PDE4 inhibitor, e.g., a compound of Formula (0.1 L13):



15 applications, it will be appreciated that the conpounds invol ved possess
the sanmé biological activity of inhibition of PDE4 as the CO‘?‘BD‘H&T sz
Formula (1.0.0). At the sane tine, however, the artisan w |1 'ObS€rve that
the chem cal structures of said conpounds disclosed in the prior art are
not only diverse fromeach other but dissimlar to that of the novel
conpounds of the 'present invention as well. The state of the art contains

still furtherwooimbizati on 20 regardi ng conpounds which age gissinmlar in
chem cal structure to those of Fornula (1.0.0), and which, noreover, do

.'not . possess. PDE4 inhibitory activity simlar to that of the conpounds of
Forrmula (1.0.0). Such ¢onmpounds di scl oset®n the prior art do,
nevert hel ess, often have therapeutic utility simlar to that possessed by
t he conpounds of "Forrmula (1.0.0), i.e., Inthe treatnent of inflammatory,
respiratory and allergic diseases and cepditions. In particular this 25 is
applicable to certain inhibitors of,gnz

the so-called |eukotriene pathway. Th

sHand ant agoni st.s of receptors in

_ R %N ecially the case with regard
to the |l eukotrienes LTB4 and LTD4. @iﬂ ,{%STS% representative patents and
publi shed patent applications disclosing further information of this type
are described bel ow. Arachidonic acid is?netabolized by cycl oox%ﬁenase- 1
and by 5-1ipoxygenase. The 5- 30 |i poxg enase pathway | eads to k13)
production of | elkot' 218857 P fisdigsrcn gfam £4litiog whishetabln expresses Ihghrfeedior y
response througtf & fukijengiiefoivd@t cAMF speciicr ROHIA | enfyg@) Rkl a6 WAE Peauledtd ON and
‘chenot axi s; yasedmmé phet PBRD ishdyhd/ inhiBIFROL BMSEL Fe CORLIBC I she ks on
| ynphocytes. Thge,.f s&ﬁgr}?y]la ngwlt‘;rge%g%ﬁgé. eté}m gﬁé'ﬂﬁ[gﬁ?n&?g"y an
inportant role In the Fat Ogenesi s gt VRO Nt PEeesiesyBshst hna.
The conponents BTV fe? PEERGE ArRRBYa HRAYheNisRiE tp bef fund dhat Hie goiuble éngyme
t herapeutic i ninlifitiee assen desaribed in tewpserrantdees natrefidbebdhslidr ofthaBhiblio GE®E1in
5- Li poxygenase vilctAn iikdvadisoldbl biyfle (iR adsii Bk bigitSedwhich B salfRFeikOl
Accor di ngl Y10 a0R8 behaWtof Ruidilof, 2N G bild. ';Pfs%m&rrhfsghﬁggg%{:ﬂ&é et‘sgea I%:S?F)S of the

_ r
pARRLGAFLAE T RN N L Gl
t her apeuti ¢ ageMMPer Rt pRIipS Yagrtsa Whichyir thexmselvgh cerhexhibitdiffeent esfiuias deealatidn byd For nul a
(0.1.14): BLT1 4%@Hed BOhidHL25 ZYFLO(r)
With regard to the disclosures of the above-identified patents and published patent
15 applications, it will be appreciated that the compounds invoived possess the same biological
~ activity of inhibition of PDE4 as the compounds of Formula (1.0.0). Af the same time,
however, the artisan will observe that the chemical structures of said compounds disclosed in
the prior art are not only diverse from each other but dissimilar to that of the novel cnmpounds'
of the ‘present invention as well. The state of the art ‘contains stil further information
20 regarding compounds which are dissimilar in chemical structure to those of Formula (1.0.0),
and which, moreover, do not possess PDE4 inhibitory activity similar to that of the compounds
of Formula (1.0.0). Such compounds disclosed in the prior art do, nevertheless, ofien have
therapeutic utifity similar to that possessed by the compounds of Formula (1.0.0), ie., in the
freatment of inflammatory, respiratory and allergic diseases and conditions. In particular this
25  Is applicable to certain inhibitors of enzymes and antagonists of receptors in the so-called
leukotriene pathway. This is especiafly the case with regard to the leukolienes LTB, and
LTD,s. Accordingly, representative patents and published patént appilications disclosing
further information of this type are described below.

Aragchidonic acid is metabolized by cyclooxygenase-1 and by Sipoxygenase. The 5:

30  lipoxygenase pathway leads to the production of leukotrienes (LTs) which confribuie to the
inflammatory response through their effect on neutrophil aggregation, degranulation and
chemotaxis; vascular permeability; smooth muscle contractility; and on lymphocytes. The
cysteinyt leukotrienes, LTC,, LTD,, and LTE,, play an important role in the pathogenesis of



10 Mouton (0.1.14) Another such agent is the LTD4 receptor antagoni st
zafirlukast, a therapeutic agent identified as ACCOLATE(r) S@J%d&y be
represented by Fornmula (0.1.15): CH3 H3CO "ACCOLATE(r) 15 Zafirl‘ukast
(0.1.15) 30 July 2004 WD 0167025 PCT/1B01/00125 -26 A further such LTD4
receptor antagoni st is nontelukast, a therapeutic agent identified as

SI NGULAI R(r) which may be represented by Forrmula (0.1.16): O SINGULAIR(r)
5 Mont el ukastwd fisbe2k6) Anot her type of the above-nmenti onggridaghdmpeut i c
targets is the LTB4 receptor, and an exanple-of an antagonist for said.
receptor is BlIlL-260, a therapeutic agent_which may be represented by
Formula (0.1.17): HO 10 BIIL-260 (0. 1. 17')25Anot her exanple of a therapeutic
agent which is an LTB4 receptor antagonist is CGS- 25019c which may be
represented by Fornula (0."'1.18): CGS-25019c (0.1.18) 15 Nothing in the
above- descri bedagfiad. eTief colpdené bf 1 ﬁaloa&@spa@.wamm&rdamgggaé fok GelaP&uric arti san

t he novel COWOH&%MBRFnﬁ!ﬂlﬁsug{e@iﬁ%?nll&%:’gﬁ%rjagn or their PDE4 inhibitory
Ica

activity and the resulting si:gni nprovenent in.therapeutic utility

and therapeutic index in the treatnent of inf% respiratory and
al l ergi ¢ diseases and E&¥URtions. 4.0 SUMVARY (fipgpgemdsRlVENTI ON 30 July 2004

27 In a first aspect of the present inventig® there is provided a conpound
of formula (1.0.0): ' :
- , ACID

Enzyme [LTA, Hydrolase LTC, Synthase
5 S-Lipoxygenase
E Activating Protein
' (FLAP}

Leukotrieng @

Recept BLT,

U~ IS

Accordingly, agents which are able to intervene in any of the steps of the 5-

5 lipoxygenase pathway afford an opportunity for therapeutic treatment. An example of one

such agent is the 5-ipoxygenase inhibitor, zileuton, a therapeutic agent identified as ZYFLO®
which may be represented by Formula (0.1.14);

Vs X
/N_(
Ho"  NH,
ZYFLO®

10 ' Zileuton (0.1.14) -

Another such agent is the LTD, receptor antagonist zafirlukast, a therapeutic agent
identified as ACCOLATE® which may be represented by Formula (0.1.15):

) ﬁcna
CLO X, p e
H,CO 0
ACCOLATE®

15 Zafifukast (0.1.15)




(1.0.0) .or a pharmaceutically acceptable salt thereof \/\herel n, -mso;
-nisl; -j andkareO; -Ris -H For-d; - R is H -F, l&%&?m is
H - Rcis -H Ris -Hor -CH3i ZB is phenyl, cyclopentyl g%{ I

furanyl, thienyl, thiazolyl, oxazolyl, indolin-2-onyl, pyrldyl or
pyrazinyl; --Eis -H F, -OCH3, -OH, -CH(OH CH3, --'C(G-l)(CI—B)Z,
-()C(=O R 2, -NHS(=0 2CH3, -S(=02NH2, or -N(CH3)2; Wis -0-; - ZAis

phenyl or pyrWépi/sigfere R4 is taken twice and is -F or - Gcrmwueekse R4 is a
single substituent consisting of -F, -d, -CN, -NOQ2, -N-12, -NCH3) 22,
-CF3, -SCH3, -OCH3, -OCH2CH3, C(--0O CH 3.56.C(=0 OCH3, -CONH2, -NHS(=0 2CH3i
or ZA is phenyl where two R4 are taken together wth the carbon atons to
whi ch they are attached and t he phenyl ring of  which they are a part, to
form an indolyl, qui noI in 1, 3- benzodi oxol yl ;
benzoxazol yI, 1, 3- benAJHie |L§‘P4 reqSBA A BN B Mytelukbe aharipdatic abept identified
. 1, 4benzocl i oxanyﬁSS'NﬁUR?R%‘thR@yéﬁrepr%mhibylfdnemermmfn)I y selected fromthe
group consisting of -H -F, -d; -OR12; (C-Q alkyl; hydroxy(GC -C. 4) -
al kyl; -CF3; -C(=0) OR12; -NR12R13 hydroxy(q @lﬂkyl am no; phenyl;
benzyl; or a heterocyclyl noi ety selected fronnthe group consisting of
pyrrolyl; oxazolyl; 30 July 2004 28 thlazolyl xadi azol yl'; thiadi azol yl;
i m dazol yl; pyridi nyI t et r azolyiy ok dazol yl; wherein
sai d phenyl, benzyl, or heterqg i Hependently
substituted with O to 2 sub@tltuerﬂ's menber selected from
the group consisting of -F, - ; -CF3; ‘ ; y
hydr oxy{Cl - C2} al kyl ; -O C(=0) R13; -O C(=0) NR12RI S -NRI 2R11; 126( =0) R13;
-NR12C(=0) ORI 3; NR12S(=0) 2R13; and S(S#@RMNRE2R| 3; and - R12 and R13 are
each a ms*rrber5 i ndependently selected fromthe group consisting of -H -
(G -C4) alkyl: phenyl; or benzyl: wher¥PHF 3§t d al kyl, phenyl, of0b®hzyl is

substituted by 0 to &omuﬁﬁtofthm\Fesneiﬁ‘dnS@&]é‘ereﬁm%JQ]?mg[ﬂlpecgp%} l§ting of P

] and d. 30 July e%ﬁ of an antagonist for said receptor is BIIL-260, a therapeutic agent which may be

represented by Formula (0.1.17):
HO O ' O\/Q\/O
H3C CHa

NH

10 _ BIL-260 (0.1.17)

Another example of a therapeutic agent which is an LTB, receptor antagonist is CGS- '
25019¢ which may be represented by Formula (0.1.18):

CH, O NH

OCH
HC” CH, 0"
'CGS-25018¢ (0.1.18)
15 Nothing in the above-described state of the art discloses or would suggest to the

artisan the nove! compounds of the present invention or their PDE4 inhibitory activity and the
resulting significant improvement in therapeutic utility and therapeutic index in the treatment
of inflammatory, respiratory and allergic diseases and conditions.

4.0 SUMMARY OF THE INVENTION




29 In a second aspect -of the present invention, there is provided a
conpound naned
1-[ 6- (4- Fl uor o- phenoxy) - pyri m di n-5-yl]-2-N(4-imno- benzyl)3%§¥bg%§hlde
of Fornmula (6.0.35). In a third aspect of the present invention, there is
provi ded a conmpound named
4- (Benzo[ 1, 3] di oxol - 5-yl oxy) - pyri m di ne-5-car boxylic acid
4- am no- benzyl ami de of Fornula (6.0.236). 30 July 2004 30 In a fourth
aspect of the present invention, there is provided a pharnaceuti cal
conposition for use in treating a subject suffering froma di sease,
di sorder or condition nediated by the PDE4 isozyne whereby it regul ates
the activation and_de ranulﬁglon of eosinophils, conprising a
t herapeutical |y ef f&t Ft\?i’!’c‘é fBHRTesER inxerdigiy s Aprayided Fopanacifimela 0)0.¢s
defined above, together with a pharmaceutically acceptable carrier
therefore. 30 July 2004, 31 un & fifitgh aspect of the present invention,
there is provided the ug al Eﬁ- peutlkally effective amount of a
conmpound of Formula (1.0. :
as defined in the second: & manufacture of -a drug for
treating a subject sufferin di sorder or condition nediated
by the PDE4 isozyne mherebyomt "aet i vati on and degranul ati on
of eosinophils. 32 30 July 20 n a sixth aspect of the present invention
there is provided the conbinatron of a conpound of Kaxaula (1.0.0) as
defined in the first aspect or a conpound as defined in the second or
third aspecd?Pigaraeicallyj scpepisblesaliibersofveherviznber s sel ected from the group
consi sting -afisb;he (a) Leukotriene biosynthesis. inhibitors, 5-1ipoxygenase
(5-.LO inhibitors, and 5- |ipoxygenase activating protein (FLAP)
ant agoni st s sé&ected fromthe group consisting. of zileuton; ABT-761,;
f enl eut oo; -i&¥dezd% n; Abbott 79175; Abbott-85761;

N ( 5- substlhygeﬁ%ngugphene 2- al kyl sul fonam des of Fornula (5.28);

2, 6- d|-tert- _%henolég¥drazones of Formula (5.2.10); Zeneca ZD- 2138 of
For mul a (52- 1TT B30 of Formula (5212); pyridinyi-substituted 2

. cyanonapht-Raisele conpound 1739, 010; 2-cyanoqui nol i ne conpound L- 746, 530;

i ndol e and _gapi_gol i ne. conpounds MK-591, MK-886, and BAY x 1005;

-RPis—H or—CH;;

~ 28 is phenyl, cyclopentyl, cyclohexyl, furanyl, thienyl, thiazolyl, oxazolyl, indolin-2-onyl, pyridyl,

or pyrazinyl;

- Eis -H, F, -OCHs, -OH, -CH(OH)CHs, ~C(OH)(CHs)z, —OC(=O)R12, -NHS(=0)CHs, -5(=0):NHo,

or -N(CHs)z

-Wis -0~

- ZAjs phenyl or pyridyl where Rt is taken twice and is -F or -Cl, or else R¢is a éingle substituent

consisting of —F, -Cl, ~-CN, —NQO; —NH;, N(CHa)z, -CFs, -SCHs, —OCI-Ia, —OCHzCHa

-C(=0)CHs, -C(=0)OCHs, -CONH,, -NHS(=0}),CHs,

or ZA is phenyl where two R4 are taken together with the carbon atoms to which t.he'y are attached
+ and the phenyl ring of which they are a part, to form an indolyl, quinolinyl, 1,3-benzodioxoly],

benzoxnzolyl, 1,3-benzodithiolyl, benzothiazolyl, benzimidazolyl or 1,4-benzodioxanyl;

- R7 and R are each independently selected from the group consisting of -H; -F; -CI; -OR2;

(G-Cq) alkyl; hydroxy(Cr-Cs) alkyl; -CFs; -C(=O)OR'; -NREZR®; hydroxy(Ci-Cs) alkylamino;

i)henyl; benzyl; or a heterocyclyl moiety selected from the group consisting of pyxrolyl; oxazolyl;



(b) Receptor. antagonists for |eukotrienes LTB4, LTC4, LTD4, and LTE4
selected fromthe group consisting of phenotliiazin-3-one c ugﬁb

L- 651, 392; am di no conpound CGS-25019c: beuzoxazol am ne coﬁ%gﬁ%ﬂ 4
ont azol ast beuzenecar boxi m dam de conpound BI| L 284/260; conpounds
zafirlukast, ablukast:; nontelukast, p®anlukast, verlukast (M-679),
RGL2525, Ro- 245913, iralukast (CGP 45715A), and BAY x 7195; . (c) PDE4
i nhi bitors; y ( n | i

activating p%%%yél%x 351 %‘?lot?yég%#la%% wb’?}l % Elf m% ]3"1 [ﬂfeny"gh

5 | i poxygerfdgesinsidp er)yl éﬁwlafrrtfatgrymcbd moigfy igsaght inflevendgotly spbstituteyl Wil t912
Leukotrlengm@a&gggmhsts (LTRAs) of LTB4, LTC- 4, LTD4, and LTE4,
Antilustanunje H rece Eor nt agoni sts cetinzine, |oratadine,

des! or at adi'fe, ™ F &R % °m & GFTE rasting £EYisth rids SN ORRI Gripdiaitr ani ne:
(h) Gastr opwdnto&;c(m&mldyﬁ -@e&@mr “OAHGYRIR'S L NR2KH; )} NREC(=Q)Rt; alRamoRreept or
agoni st va§@g@ Jﬂa%hgé— gﬁﬁ@%}gﬁ@ netic agents admnistered orally or

topically fo ong estan use, selected fromthe group consisting of
propylhexedﬂ?%%ﬁ]%h%ﬁﬁFbﬁbm$ﬂ@f“%ﬁ@ﬁ¥mﬁwﬁ%ﬁﬁ@ﬁawﬁhégﬂmpgwwdvgpﬁedilﬁe
naphazol i ngc;-c ;G0 ok @&zypmx;em;lalawﬁ phatgt @pbéneﬁusialbs&f@@ea apydrazol i ne

hydr odt | ori de i ne dr och) or

ethylnoreplqjgwpﬁﬁgh?ﬁiﬁﬁﬁ 8??8%“”?Tg8#3mganDre ai - and a2- adr enocept or
agonists as recited in (i) above in Conbination with one or nore

i nhibitors of 5-1ipoxygenase (5-LO as recited in (a) above; (k)
Anticholinergic agents ipratropiumbrom de; tiotropium brom de; oxitropium
brom de; pirenzepine; and tel enzepine; 32a 30 July 2004 (1) . EI- to

Pt - adr enocept or agoni sts sel ected fromthe group consisting of

met aprot erenol, isoproterenol, isoprenaline, albuterol, salbutanol,
fornmoterol, salnmeterot terbutaline, orciprenaline, bitolterol, and

pi rbuteroL (m Theophylline and am nophylline; (n) Sodium cronoglycate;
(o) Muscatinic receptor (M, M, and M3) antagonists; (p) COX-3 inhibitors
.(NSAIDs); and nitric oxide NSAIDs; (g) COX -2 selective inhibitor
rofecoxib; (r) insulin-like growh factor type | (1G--1) mnetics;

ors of



(s) Cidesonide; (t) Inhaled glucocorticoids with reduced system c side
effects selected fromthe group. consisting of prednisone, prednisolone,"’
fluni solide, triantinolone acetoni de, bedonethasone di prgpiJalya0e4
budesoni de, fluticasone propionate, and nonetasone furcate; Tryptase
inhibitors; Platelet activating factor 26PAF) antagoni sts; Mnocl onal

anti bodi es active agai nst endogenous inOarmatory entities; |PL 576;

Anti-tumor necrosim af &eédraspdel MF(he) pra@@nhSenti6l, QRdre ¢h §ﬂb@iﬂb& E'Qomg&fﬂﬂp
consi sting of etanerc flixipgab, and D2E"7; .(z (aa) . (bb), (cc)

ept; 1In
(dd) (ee) memed (1957)(Q-Péwm-Pheew)-Pwmlﬂlncﬁvﬂw-@m-wlkm%ﬁ@degr oup
consi sting oforiFefchuh@m g, TCR peptides; Interleuldn converting enzyne
(ICE) inhibitors; )MPDH inhibitors; Adhesion nolecul e inhibitors including
VLA-4 antagoni sts; Cat hepsins; MAP kinase inhubitors; d ucose-i phosphate
dehydr ogenase i nhigiat@fdaspectéfithdiprBknt iﬁa&ﬂti&ﬁﬂfe&qﬁﬁ&ﬁﬂe@@&@%ﬁﬁcﬁﬁaﬁiw@m din
the formof an_aurofhio qro%p iin ¢ombi nation with, hydrophilic %roups;
| munosuppr essiBrRzoihdidiesolaylent eurmdgirrr reboyrlisuprid drigrntbsagyiamidg \Wospor i ne,
azat | uopri ne,ropséla (8.bot rexate; (kk) Anti gout agents selected fromthe
group consisting of colrlucine; (11) Xantbi ne oxidase inhibitors sel ected
fromthe group consisting of allopurinol; . (mm Uicosuric agents sel ected
fromthe group consisting of probenecid,, sulfinpyrazone,




and benzbromrone; 3-3 (nn) 30 July 2004 Antineoplastic agents that are
antiniitotic drugs selected fromthe group consisting of vinblastine and
vincristine; (o0) Gowth hornone secretagogues; (pp) - | nBDbuly@084of matri x
nmet al | opr ot eases (MWs) that are selected fromthe group cor&sistixig of
the strotnelysins, the coll agenases, tI8 gel ati nases, aggrecanase,

col | agenase-1. (MM? 1), collagenase-2. (MW-8), collagenase-3 "a-13),
stronmelysin-1. (MW 3), st ronelysin-2 (rte 10), and stronelysin-3 (MM ?

11); 'ﬂanﬁorm omh ctor 'HFP rr) Pl at.el derived growth
Fakit or 0L s ot SO ol B biont i, (et U R PRG T gy
consi sting Ofcobﬁssuﬁ‘onf fobuse i wating gaubjstduffatiz@ond Diicdage, disbrtigr occaiditloacyt e

Tachyki nin NiePedie ¢ POBA SRorahBeEtT GEO kb be cHEAeT B EREM Sy

coRsub sting ofof diRe@I8CeonSptisidg 34 ihérapticalBt aﬂﬁéc)lvf]:c amdmiad?%gompc(m@/)ofEl aséI ase
inhibitors sel ecte rou S|st|n of UT,77 an 0892; an
) P ionest RS OB PR bR 1 s i & ol mecaiisal RERARGTE ato to a

met hod of treahérefoe. a subj ect suffering fronla di sease or condition

medi ated by the PDE4 isozyne in its role of regulating the activation and
degranul ati on of human eosi nophils, conprising adm nistering to said
subject in need of said treatnent a therapeutically effective anount of a
conmpound of Forrmula (1..0.0) as described above. Still another enbodi nent
may be a pharnmaceutical conposition for use in such a therapeutic
treatnent, conprising a conpound of Formula (1.0.0) as described above
together with a pharnaceutically acceptable carrier. A further enbodi nent
may be PDE4 isozyme inhibitors conprising a conpound of Formula (1.0.0) as
descri bed above which may be useful in treating or preventing one or
menbers selected fromthe groups of diseases, disorders, and conditions
consi sting of - asthma of whatever type, etiology, or pathogenesis; or
asthma that nay be a nenber selected fromthe group consisting of atopic
asthma; non-atopic asthma; allergic asthma; 30 July 2004 -34 atopic,
bronchial, | gE-nedi ated asthma; bronchial asthma; essential asthnma; true
ast hnma;



intrinsic asthma caused by pat hophysi ol ogi ¢ di sturbances; extrinsic asthma
caused by environnental factors; essential asthma of unknown or i napparent
cause; non-atopic asthma; bronchitic asthma;, enphysemat 086 Jalgt200%;
exerci se-i nduced asthma; occupational asthma; 5 infective asthma caused by
bacterial, fungal, protozoal, or viral 31infection; non-allergic asthng;

i nci pi ent asthma; wheezy infant syndrone; -- chronic or acute
bronchoconstriction; chronic bronchitis; snmall airways obstruction; and
enphysema; - obstructive or Inflamuatory airways di seases . of whatever

type, etiology, orl® 218tk asneglgel,the;rresery, inxentign inprg g iNRYIdsA theypeafivat or y

ai rways di Se&ﬁ&aﬁeﬁ@&a}lﬁ&ﬁfeaﬂ@e é&mﬁﬂhﬂ’@ﬁﬁ p&ﬁ}io@ﬁ& sﬂFérﬁﬂm (ﬂlo,e)) df Q&ffhel QD&ESt i ng of
ast hma; pneunpconiosis;. chrqgnic eosinophilic pneunonia; chronic

obstructive PURRABRTSTSF 2gPERbad a3 ¢efpey) in thegspondiox thirdjaspert fopibe mapyfpgiyre

bronchitis, dpuliiTal the2@REY WERMRUMErng R 4 @Rass S8GHaloecorddiRh atitra COPD
that Is characterized by irreversible, progresslve ai rways obstngctlon;

adul t respir Vot HPEL pseoane wherebndt reARpISy the aetivation agd, defrpuiatigh &t ai rways
hyper - react i wolifoppfisequent to other drug therapy; -- pneunopconiosis of
what ever type, etiology, or pathogenesis; or pneunpconiosis that may be a
menber sel ected fromthe group consisting of alum nosis or bauxite workers
di sease; anthracosis or mners' asthma; asbestosis or steamfitters

asthma; chalicosis or flint disease; ptilosis caused by inhaling the dust
fromostrich feathers; siderosis caused by the 20 inhalation of iron
particles; silicosis or grinders' disease; byssinosis or cotton-dust
asthma; and tal c pneunoconiosis; - bronchitis of whatever type, etiology,
or pat hogenesis; or bronchitis that nay be a .nenber selected fromthe
group consisting of acute bronchitis; acute |laryngotracheal bronchitis;
arachidic bronchitis; catarrhal bronchitis; croupus bronchitis; dry
bronchitis; 25 infectious asthmatic bronchitis; productive bronchitis;

st aphyl ococcus or streptococcal bronchitis; and vesicular bronchitis; -
bronchi ectasi s of whatever type, etiology, or pathogenesis; or
bronchiectasis that may be a nenber selected fromthe group consisting of
cylindric bronchiectasis; sacculated bronchlectasis; fusiform

bronchi ectasis; capillary bronchiectasis; cystic bronchiectasis; dry 30
bronchi ectasis; and follicular bronchiectasis; - seasonal allergic
rhinitis; or perennial allergic rhinitis; or sinusitis of whatever type,
eti ol ogy, or pathogenesis; or sinusitis that nay be a nenber selected from
the group consisting of purulent or nonpurulent sinusitis; acute or
chronic sinusitis; and ethnoid, frontal, maxillary, or sphenoid sinusitis;
30 July 2004 -35 - rheumatoid arthritis of. whatever type, etiology, or

pat hogenesi s; or rheumatoid



arthritis that may be a nenber selected fromthe group consisting of acute
arthritis; acute gouty arthritis; chr&hic inflammatory arthritis;
degenerative. arthritis; infectious arthritis; Lynme arthri3Qduly 2004
proliferative arthritis; psoriatic arthritis; and vertebral arthritis; 5 -
gout, and fever and pain associated with |nflarrmat|on -

eosi nophi | - rel a;l.‘eﬂdmgh &%E‘rhg%re @ﬁx‘%&ﬁifonh%&%spr%% HI% b%n&%f'&ogenes' S, or

an eosinophil-re ate |so at nay be a nenber s ected fromthe
group cons P@tznongd ofFormayls (ln%}ﬂﬂdbféned putberirstaspect o4 dompaunidan defmed indlshi | i a;
Loftier's §e)6 %a%%l:[c &Qﬁﬂl%ﬂ@@&? Fmeﬂlﬂ&yg@é?;'tea’&o P Sw?d pul monary
e03|noph|I|a ronc nic aspergillosis; aspergi 10 granul onas
cont ai ni ngcesistirithd s; al l ergi c granul omatous angiitis or Chung-Strauss

Syndr ome: POl Y@ CELblseP 198 RAN AR, SHRLEcfsD ! Fhfblony a8Hs U1 o7

. - atopic derITB.ItIS or a ermat(ti c'or topic eczem; -
urticaria hmxymaswuvahng peteie(FLAP gagowists pé@mgeweéxﬂ group congistingefrzileutarh at

may be a faséu%, egyé tﬁgotaﬁﬁw ARG &I7b1Y SR Aedhaled”
urtioari a; ticaria;, urticarlogenic

mat eri al - %}’2@8"%‘5 3p Vict-diferehutyiphengk biraropssc ofy Formula; (6,239

i nduced uz&ne@amas df @&&{tﬂﬁ @21y tSBCﬁMG@ of Fokth@a l(Silzg‘»a?)lrﬁm P&hb@ﬁ&kt@d 2-
urticari a; apﬁgﬁg chol.inergic urticaria; cold urticaria in.the

aut osomal H8! e‘i‘eof?ﬁ'm“nfln (R cHtreresrrolia romeant dct4odi% indels and gj ant
urticari aqmadlemapu@ﬂsm@agxm-aas andBNY 0031 Vi tis of Wnat ever type,
etiol ogy, or i]hogenem s; or c?qr;_] upctivitis that pay nb

20
sel ected f.rom PSPISE Eilpgonists fo5 deubptrignes Lt P LS T W]fw“lsgle‘:t TP .
cat arr hal grapnjotisiting \if tph&iotiaitt BorRORPYiel B-6S LRI hitling k:émﬁﬁmnmdmwc,
conj uncti yj.ti s t0|c con nc chy oni tarrh _ itis;
purul ent conj uncti Vit &P % %’fzﬂlﬁ‘%b m{’?ﬁ?@@ ﬁﬂmﬂ%g&%ﬁver
type, et Gb@g«}und@rza@aﬂdaﬂgdﬂdsstsmonuﬂuM|;tm:ﬂukab!atvexmtt(m%YWemaESZSsMect ed
fromthe g "%R‘Q&!ﬂ mg on of all or part of the uveas;
anterior uve| tis T ?fl'}’s cycliti s'?s"i ri docyditis; granul omatous
uveitis; nongr&ihul &%@G@i@ﬁel itis; phacoant i geni ¢ uvei tis; posterior

uveitis; choro [ tlﬁhpgggmgg @-[ AF)

scl erosi s of whatever™type (5_ ogy, gé(%ﬂ%f%ﬂ’% eS|s orm{rﬁﬂ’t%&l

scl er osi s ¥REENEy be a rrenber sel ect ed fromthe group consi sting of

pri Mary progreqgi vendaidhinihe o 548 (5 BOfho B Rl diinfHbbA P! ©
scl erosi s; aut oi nmuner nf | armat ory di seases of at ever type, | ogy, or
pat hogenes{P@ or an autoi nmunelinflanmmatory di sease that .may be a nenber

sel ected from tihe g[,éimanm &m%)aygﬁbmgybgm@ﬁggl cal disorders;
henol ytic anem® Bﬂ stic, anem a; pure red cel anem a; _idiopathic
pu

t hr onbocyt openi ﬁe@mpﬂﬁwmméommcﬁﬁmﬁﬁ% 30
July. 2004 fexofefiadine, astemtzole, azelastlne, and chlorpheniramine;

'(h)  Gastroprotective Hz receptor antagonists;

(D) o1— and op—adrenoceptor agonist vasoconstrictor sympathomimetic agents
administered orally or topically for decongestant use, selected from the group consisting of
. propylhexedrine, phenylephrine, phenylpropanolamine, .meud&pﬁedﬂne, naphazoline
- hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride, xylometazoline
. hydrochloride, and ethylnorepinephrine hydrochloride;
G) one or more ou— and op—adrenoceptor agonists as recited in (i) above in
combination with one or more inhibitors of 5-fipoxygenase (5-LO) as recited in (a) above;
(k) - Anticholinergic agents ipratropium bromide; tiotropiwm bromide; oxitropium
" bromide; pirenzepine; and telenzepine;



sci eroderma; Wegner's granul omat osis; dermatonyositis; chronic active
- hepatitis; nyasthenia gravis;. Stevens-Johnson syndrone; idiopathic sprue;
aut oi mune inflammatory bowel diseases; ulcerative. colitigg & obu s
di sease; endocrin opthanopat hy; G aveZa di sease; sarcoidosis; alveolitis;
chronic hypersensitivity pneunDnitis primary biliary cirrhosis; juvenile
di abet es or betﬁ ge ‘l? ant e&&&d“ﬁ@&tt th g%gnwfggm{gous or
posteri or uvei ket ‘oconj un tt°| VIgPI S sicca, eplidemc
ker at oc Onpﬁﬂptotelerbl, sisoldmﬁafeude iaprepakite; tallaitecply| slbbubepl, f fosmeterol sajpeterol
Interstit l.un f|b Si pulmonary fibrosis; cystic fibrosis;
psori ati c'teg‘F‘t ’t| 6r§ii’é°r1€1| %g% 1?%11%:@, with and wi thout nephrotic
syndr one; acut(m)gl E)'h@phgillmeephamtmshyﬂnﬁi opathic nephrotic -syndrome,
m ni mal change t&y nf | anmat or y/ hyperproliferative skin
: di seases; psori flatsi S; o IC ermati tis; contact. dermatitis; allergic
cont act. der mat (Q)I sMwngnemPtamliH%ap‘éWh?‘&tﬁé’m‘penphi gus eryt hemat osus:
penphi gus foli- Q@gﬂﬁ aylghgﬁgé,@eNspgngventl on of all ogeneic
graft rejectio foI oW ng or gan trgmspl antation; -- inflammtory bowel
di sease (1BD) ¢ V\Am)ez/&tecﬁvsep&db@t:wﬁdoagy -or pat hogenesis; or inflamuatory
bowel di sease na sel m the group consisting of
ul cerative col k‘? %%%Pﬁgb% ?&%ﬁ? 8°r| tis pol yposa; transnural
colitis; and Ct(s)hn Giclesghidease (CD);. - septi ¢ shock of whatever type,

etiol ogy, or or..septi 0oC at er, sel ected.
fromthe group onglsfsaa?%n% %P*@%W%QQW% Eﬂﬁ U‘Peyegbﬁ% seteﬁﬁgemﬂem a;
mal ari al ceahbigtingapf mpmsme,ymedﬂusdmhﬁmmhdurﬁmdnﬂmhmmmdepbacbmalhasom
cachexi a; g%%mé pakRLAL §aL neor Add son eh:sea?um aS,2NCerous cachexi a;

& PNt ion E“’“t

and cacheX| S a consequénce &fiuman i munodef i ci ency
virus (HV); - vmmmﬁymrs. puI nonary hypertenS| on; and hypoxi a-i nduced

pul nonary hyper&£nspQiet chvﬁﬂiﬁ &.'5,1;? SES; pri mary osteoporosis; and
secondary osteo gr (o]]] se e traP nefvo system di sorders of whatever
type, etial ogy,r Mensdemelestbagi ies gptivg againshendagenprrinfasnalyrs ertitiedti sor der t hat

may be a rrenber(xsel oetoe fromthe group consi sting of . depression,;
Par ki nson' s di sease; Iearnlng and nmenory inpairnment; tardive dysklne5|a

dr ug dependencﬁ’) arngirtieaicRestosis ifectoy )i@ﬁm%ﬂd@@émﬁ%ﬁmﬂma‘tﬂﬂﬁ%dﬁpany
Hunt i ngt on’ etaneREptSAIimAY, laa@ D287, di sease, paral ysis agi tans and thal amc
atrophies; - infection, especially infection by viruses' mherein such
viruses . increXe t%AR‘B? froh thereroppronsisting efleflupomidet | or wherei n such
viruses are sengdaji vm};apﬂd&egul ation of TNF-a in their host so that their

Vi Tus i oh 15 4l rpkedin SEretbasrB G G onsi o1 | g of HV-1, H V-2,
and 30 July 2004cg 37IMPDH inhibitors;

(dd) Adhesion molecude inhibitors including VLA-4 antagonists;

(e¢) Cathepsins; |

() MAP Kinase inhibitors;

(88) Glucose-6 phosphate dehydrogenase inhibitors;

(hh) Kini.t:t-B;- and Bz -receptor antagonists;

() Goldin the form of an aurothio group in combination with hydrophilic groups;
| (i) - Immunosuppressive agents selected from the group consisting of cycosporine, .
azathioprine, and methotrexate;
' (kk)  Anti-gout agents selected from the group consisting of colchicine;
() Xanthine oxidase inhibitors selected from the group consisting of allopurinol; -
(mm) Uricosuric agents selected from the group consisting of probenecid, sdﬁnpyrazone,
and benzbromarone;



H V-3; cytonegal ovirus, CW,; influenza; adenoviruses; and Herpes viruses,

-including Herpes zoster :and Herpes.slnplex, -- yeast and fungus Infections
wherei n said yeast and fungl are sensitive to upregulatio or
elicit TNF-a production in their host,.,g.g., fungal neni ngin%(PXL"I;)-QEOA{;1

particularly when adm nistered In conj uncti on with other drugs of -choice
for the treat gt m@%ﬁﬁgeﬁwﬁa&@aam&&wsa@ia%npﬂégﬁua%&ﬂh@ but
are not |$fmtbﬁsdu§ %39%‘[“8},5 dns,. e.g., Pol ynycin B, im dazol es,

cl otri mazoi e, eco ‘conazol e. and ket oconazol e; .trlazoles e g.
Ct uconazol e dm] |anar&eiimhmesacﬁda@gn&pt ericins, e.g., Arrphbt ericin B and

Iiposomal |sc reperf n inj at0| ne

di abet es; ret i auliI 3?’?”% MM;’{?‘? targ A Broup

i nfecti ongonsmwé &emyomdmuhueqnag@xmemagmuwsai ﬁggrmeﬁagenhﬂ’eqw al and

- gastroi nt; nal and at seases Yet anot her enbodi nent
Tay. be. ¢ ri ol OBMEE) Sitreerd? G5 sk emeirayt P Bl ramelii A GOL

treat nentluhfan@aﬁomeﬂﬁsh@”(mmny- di seases and condl tions conprising: joint

i nfl ammati on, rhe gld arthrjtis, rheumatoi d spondylitis, osteoarthritis,

i nfl ammat ory 6%% f TGS ¥olitis, chronic
gt orrer ul onephr(j i s]?latdler-dmitvtdg@w&ﬁit@or@’mﬂ) s disease; (2) respiratory

di seases and c¢ondi e [o30) sin thma, acute respiratory distress

syndr one, - chrg ? IE}uﬁ"E!%‘f’f ‘r;@ngr_, %?Fé%ﬁfona@eﬁw HFiSHRenek basic bl ¢

obst ruct i gowsh faney(bBERease, and silicosis;- (3) infectious diseases and

condi tions co i sing: . sepsis, .septjc shock, endojoxic shock, gram negative

sepsi s, toOXi cﬂghogﬁgfﬁww@"&g&“ﬁﬂf‘%g gfc‘g@,-gﬁ{).b bacterial, viral

or fungal inf elut) ofiapsaiaigk i nf | uenza (4) ipmmune diseases. and conditi ons

conprising: -a St mc | u ythe t05|s ( af

host reaction, ! a’I i ogr% e ec NI%%CQ mﬂ“ggé%f%’i é‘g'f%é“ g

al | ergi c AYREROBC:SB- %W(@?em)mﬂm&ases and condi ti ons corrprl si ng: bone

resorption dis e%wgeqﬁgg{o X s lnfection
. GAY) Hﬁh@&dﬂ&ﬁ\‘éﬁgﬁi&‘%& 3%’%9991%{2’0 2

or malignancy; cachexia secondary to acqui i mune deticl ency
syndrone (Al DSPX hdysresinaddaiserpfaregaisby virus (HV)  infection, or Al DS

rel ated conplex (ARC); keloid formation; scar tissue formation; type 1

di abetes nellitus; and | eukem a. DETAI LED DESCRI PTION OF THE I NVENTION 5.0
Conpounds The Asrezaenlet embeieent ingyrelats tooamed efddating ¢ fubject g foin anovel

conpoundssidal &Qoxﬂfh%nm%@éd%?&h@?bﬂm&%é Mﬁsf&ﬁ o%ﬁ&%ﬁg ¥ ackIsh dnfdhi bi tors and
t hus espeC| al usef ul he treatment , of sservam ve and debi l'itating

di seases % °“e?ﬁHMBHF‘BHPHPﬂ%b°§%PPEIE&ﬁd{P§"SHH¥%F?¥r it agdefsaidyi s novel
group of teangoumhespentcallyeiit@isestoatt oby/compsumtlbiFofoilaq1.0P) as 3@erdbad abor004 WO

01157025 sﬁﬁ%&@%@&%& may be a pharmaceutical composition for use in such a therapeutic
treatment, comprising a compound of Formula (1.0.0) as described above together with a
pharmaceutically acceptable carrier.

A further embodiment may be PDE4 isozyme inhibitors comprising a compound of Formula
{1.0.0) as described above which may be useful in treating or preventing one or members selected

from the groups of diseases, disorders, and conditions consisting of:

- asthma of whatever type, etiology, or pathogenesis; or asthma that may be a member
selected from the group consisting of atopic asthma; non-atopic asthma; allergic asthma;



-38 (1:0.0) .In the above Formula (1.0.0), j is O or I and k is 0 or 1,
both of which are selected on an i ndependent basis. Wuere bgﬁ?‘%hﬁﬂ§ k are
selected as 0, the resulting conmpound of the 5 present inv { a
pyrimdine, which is the preferred configuration for said conpound. The
meani ng of; or -k, .or both may also be selected as 1, in which case the
resulting conpound is in the formof a nitrogen oxide (N-oxide). A
conmpound of Forrmula (1.0.0) is further characterized by the bridging noiety

W which has the neaning of --0-; --N(R3)~-; or --S(=01-, wheret is'0, 1
or 2. and R3 is. 10 hydrogen, (Cl-C3) at¥yl, (Cl-C3) .al koxy, hydroxy,
phenyl, or benzyl. It is preferred that Whave the neaning of --0-, and

where it has the neaning -S(=Ch-, it is preferred that t Is 2 so that a
fU| f onyl b][I dg!a&gic.m%grﬁﬁia.f 15@-&9&&%1- asEth;otEH(S)Hcﬁ&a)éstﬁné;CHsﬁtiél Q&hrl&étu Q:}il% é&‘?’nﬁ‘ag ¢ of
erm nus of a . ) IS an I.nportant aspect o
its overall st?ﬁﬁétp‘glrée.m rcg'%égér g’gjpgtpgpéyﬁ[?g%lﬁsg&ﬁ?wﬁre’@@ﬁf agtEmeytaysed BA and Rs
have the neani fj¥gimenta fectorggysenfisiagtme of unimosn @inpererant ettekydn-atoplgiasthrad ky | or
cycl oal kyl i étopchitinpstives; smbtwédntatotabthoy; dRertise-itdusadRthivk U Bipstior astigr € RA
and/or RS IS sitebleiabtith@bultd biRbdieAd) Gunbhl Srdidzad] , brange: | .as .
-OR12,. where R?r%ipie&géﬁna; (BJEE%F{%#Q"WQE q)CJ—| sut?ggriaﬁ ﬁfg%lgrgéaggrg%lg%?%fo t he
all ot he

proviso that for this an r appl i cabl e neani-ngs of RA and Ra, the
posi tional relati onséingical acii HoncHobbnetdtib cktehic HAhcRttDd Sl Wyt ofdtab t he 20
correspondi Ng wfdinfpAftemal that is.a nmeaning of E where EIs --OR42 and R 2
is -H .is other than a vicinal one. In other words, where E has the

meani ng of --ON, and- whstiactive ga irdarraetdnh @irvayDidBbdges pRwha&levBS $upk,- etioldly, or 1 and RA
an?/ gr R?t I:mhsiéfﬁ'gdﬂsﬁkg &Gn ch%Pormﬁ?ﬁﬂ%LHaggdigem th'agfi_y be ypn?&ll_ e} é’é%@t%c? _rray

not be attache agi acent. .carpo. i. e e Vi clna IS proviso
applies to RA a]?rg?m %lgpf_laﬁégﬁgso Q%E?Ia %a “*“8?%%“’;-%%@&%‘)’3@@&?‘8&? W, or
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- bronchitis of whatever type, etiology, or pathogenesis; or bronchitis that may be a
.member selected from the group consisting of acute bronchitis; acute laryngotracheat
bronchitis; arachidic bronchitis; catarrhal bronchitis; croupus brotchitis; dry bronchiﬁs:
25 irifectious asthmatic bronchitis; productive bronchitis; staphylococcus or streptococeal
: bronchitis; and vesicular bronchitis;

- bronchiectasis of whatever type, etiology, or pathogenesis; or bronchiectasis that may be
a member selected from the group consisting of cylindric bronchiectasis; sacculated
bronchiectasis; fusiform bronchiectasis; capiltary bronchiectasis; cystic bronchiectasis; dry

30  bronchiectasis; and follicular bronchiectasis;

-— seasonal allergic rhinitis; or perennial allergic rhinitis; or sinusitis of whatever type,
etiology, or pathogenesis; or sinusitis that may be a member selected from the group consisting
of purulent or nonpurulent sinusitis; acute or chronic sinusitis; and ethmoid, frontal, niaxillary,

or sphenoid sinusitis;



pyridyl is not recited In this list of heterocyclic groups. The reason that
"pyridyl" is not included within the neaning of said heterocyclic group 10
defined under. -(a) is so that the pyridyl enbodi nents can J4he? d

Wi thin the-neaning of the ZA noiety defined under -(c), which permts a
differentiation in the scope of this preferred subgenus. Accordingly, a

het erocyclic group recited under the -(a) neanings of the ZA noiety is
substituted by 0-3 W substituents; whereas, under the --(c) meani ngs of

the ZA nviety, said pyridyl group is substituted by 0-3 R4 substituents.
.15 Preferred enbodi nents of the conpoun®s- of Fornula (1.0.0) under the (a) .
nmeani ngs of the ZA noiety are furanyl; thienyl; pyrrolyt; oxazoly]; -

thiazol yl ; oxadiazolyl; thiadiazolyl; im dazol yl; pyrimdinyl; indolyl;
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2, 3- benzof uranyl ;2. Groplt xdiRh e aRAd deftitie! ar aflergle HBEkRbmH- benzof uranyl ;
benzo[ bj thienyl; Indolyl; indolinyl; isoindolinyl; 2H- 1-benzopyr anyl ; 4H- 1-
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2H- 1, 4- benzoxazi nyI I "en of hi azinyi; 1,2- benzothi azinyl; quinazolinyl;

qui noxal i nyl : pht REIESHF! w@feﬁ?f&pf’ r?ﬁ}‘?l"gyg” patioRpcHS gt P EREEbThay may tzia.

1, 2, 4- benz o himeAbe(zeaiapled TR e ograuphenmsisting xaf cetinié. gjunctivitis zasyte r daterhaly | ;

1,2, 3-benzot ri zejungtiviis; dyi@, obatizinng @brjunatwite yallsrgia ndnjli2Mae! Stbpiod Zdnfiydtivitisy- In the

“description herfic caldhifa EdmjuhctN@NRruRht BRYncBINERA Pt hiicis! SOMer is usually
set
- uveitis of whatever type, etlology, or pathogenesis; or uveitis that may be a member

selected from the group consisting of inflammation of all or part of the uvea; anterior uveitis;
25  iriis; cyclitis; Iridocydlitis; granulomatous uveitis; nongranulomatous uveitis; phacoantigenic

uveitis; posterior uveitis; choroiditis; and chorioretinitis;

~ psoriasis;

~ multiple sclerosis of whatever type, etiology, or pathogenesis; or multiple sclerosis
that may be a member selected from the group consisting of primary progressive multiple

30 sclerosis; and relapsing remitting muitiple sclerosis;

~ autoimmune/inflammatory diseases of whatever type, etiology, or paﬂiogenesis; or

an autoimmune/inflammatory disease that may be a member selected from the group consisting

of autoimmune hematological disorders; hemolytic anemia; aplastic anemia; pure red cell
anemia; idiopathic thrombacytopenic purpura; systemic lupus erythematosus; polychondritis;



out, e.g., "1,2,4-oxadiazole". However, on occasion and usually as a matter
-of convenience, the generic term e.g., oxadiazole" may be us?q 6t w | |
be understood that in these instances the i nt ended meani ng iy %‘ﬁ%neric
termthat is being used, e.g., "oxadiazole", includes all of the possible
structural isomer forms, which In this i nstance woul d be "1, 2, 4- oxadi azoi e"
and 10 "1, 3, 4-oxadi azol e". The optional substituent We on said ZA noiety
is a nenber selected fromthe group 'consisting of -F, -C; -CN, -ORi 2
(C1-A4) alkyl; (C9-C7) cycloal kyl; -CF3; -C(=OR1l7, -(( 0)0?12 - NO2;
-NR12R13; hydroxy(Cl-C4) al kyi am no; phe#ss ; and benzyl; where R12 and R13
have the sane neani ng as defined above; and where said aIkyI, al koxy or
cycloal kyl is 15 each independently substituted by 0-3 R18 substituents.

In those prefer nt S esent. i nven erein the ZA
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and that R4 is, in effe %%Of gn optional substituent, but that up to three
such subst it uent s SPHRSOBT FPUeEPeatiolgee o PrliReenemy opssaticshrsk habamy BR2  anong

ot hers, of .a noabker sefeded domdid govp cdasistin@lof rendCiRjilure; G renal BiurDcpdReds;
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) S( =0 PNRI1ZR1 31r1fe~‘:’¥!?: gyeﬂ'lé) hutan immunodeficiency virus (HIV);

— liver injury;
— pulmenary hypertension; and hypoxia-lnduced pulmonary hypertension;
— bone loss diseases; primary osteoporosis; and secondary osteoporosis;

-~ central nervous system disorders of whatever type, etiology, or pathogenesis; or a
central nervous systern disorder that may be a member selected from the group consisting of
depression; Parkinson's disease; learning and memory impairment; tardive dyskinesia; drug.
dependence; arteriosclerotic dementia; and dementias that accompany Huntington s chorea,
Wilson's disease, paralysis agitans, and thalamic atrophies;

- infection, especially infection by viruses wherein such viruses. increase the
production of TNF-a in their host, or wherein such viruses are sensitive to upregulation of
TNF-a in their host so that their replication or other vital activities are adversely impacted,
including a virus which is a member selected from the group consisting of HIV-1, HIV-2, and



0. 1, or 2; and R12 and R13 have the same neaning as defined above. Rl4 is
selected, in turn, from-H --CH3; --CH2CH3; i so-propyl; and \I@fé}obutyl
In preferred embodi ment s of the conmpounds of Fornula (1. 0. 0) 4% a
single or double R4 substituent, that preferably has the neaning of --F;
--C; -CN, --NO2; -0CH3; 10 -C(:O)CHB; -C(=O NH2; -N(CH3) 2; .
-NHS(=0)2CH3. In still further preferred enbodi nents of the conpounds of
the present Invention, two R4 substituents on adjacent carbon atons where
ZA |s selected as phenyl, are taken together with the carbon atons to

whi ch they .are attached and the phenyl rimg of which they are a part, to
form a benzofused heterocyclyl noiety. It will also be understood that in

nam ng-the 15. z use heterocyclic ety that defines. R4, the phenyl
ring defining ‘%ﬁg ?'{3’ cﬂ'i"'t \?%"Zaf&&m ?FW@WSH'P@Q%WWJ%WSE H

adj acent car boaestanapdbiemessimaiRsl uded | n the name as the benzofused portion
of the entire noiet Thus, .t he .henzof use

defines R4 in theseyEr?f;)t 8‘“" fu" g irt'}?ch?'}? Vlr'h & ri'arlﬁE Y?’ﬁgé?.‘{ ¥'5'ﬁ' argn(?xﬁi go al so
ul timately def{prredfationey W'Cgpb@fﬁ“ |THF~ssanr@Fueimbdmthneﬂw%, eqom@sal gessingitishenber
sel ected from gdteulglyaiipn amsstatd i Gonphctior ditht diRE @rugsas kicrd fdim{eairbem&ﬂ of le .
2, 3- benzof ur anyl te.%:c%esi;& w@m&ﬁﬁmonurnawAg :Bl SreMof c{?wféarlay%ol S0-
benzof ur anyl I'%g"“é'f 3’58 O% | sol ndol | néw {e“nzo[;0 i e \
-benzopyr anyl V& By EFGE e, FoREO ™ “az"e

" '1H 2- benzopyr afAgA %mmﬂ%ﬁmﬁo‘\"ﬂﬁlﬁq’e- ta"‘lémﬂwi‘ag@%fljlefgalwpfeﬂdﬂ B and

' liposomal Amphotericin B.

— ischemiateperfusion injury; autoimrnune diabetes reﬁnal'autolmmunﬂy, chranic
Iymphocytrc leukemia; HIV infections; lupus erythematosus; kidney and ureter disease;
_ urogenital and gastrointestinal disorders; and prostate dlseases

Yet another embodiment may be the compound of Formula (1.0. 0) Whmh may be
useful in the treatment of (1) inflammatory diseases and conditions comprising: joint
inflammation, rheumatoid arthritis,
rheumatoid spondylitis, osteoarthritis, inflammatory bowel disease, ulcerative colitis, chronic
glomerulonephritis, dermatitis, and Crohn's disease; (2) respiratory diseases and conditions
comprising: asthma, acute respiratory distress syndrome, c'hronic pulmonary inflammatory
disease, bronchitis, chronic obstructive airway disease, and silicosis; {3} infectious diseases
and conditions comprising: sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic
shock syndrome, fever and myalgias due to bacterial, viral or fungal infection, and influenza;
{4) imrmune diseases. and conditions comprising: autoimmune diabetes, systemic lupus
erythematosis, graft vs. host reaction, allograft rejections, muitiple sclerosls, psoriasis, and
allergic rhinitis; and (5) other diseases and conditions comprising: bone resorption diseases;
reperfusion injury; cachexia secondary to infection or malignancy; cachexia secondary to
human eoqilired immune deficiency syndrome (AIDS), human immunodeficiency virus (HIV)
infection, or AIDS related complex (ARC); keloid formation; scar tissue formation; type 1
diabetes mellitus; and leukemia.

DETAILED DESCRIPTION OF THE INVENTION
5.0 Compounds

The present invention is concemed with a group of novel compounds which are
biologicéally active as selective PDE4 inhibito_rs and thus especially useful in the treatment of
the pervasive and debllitating diseases asthma and chronic obstructive pulmonary disease.
This nove! group of compounds is represented by Formula {1.0.0}):



a, RNRas PC'll 801/00125 Rte isochromanyl 1,2, 3, 4-tetrahydro-

I

I 5,3,43tett aahydro- quinotinyl isoquinolinyl 1.3-benzodi oxgf y|y 2
-1 -benzoxat hi ol yl benzoxazolyl i 1,2-benzisoxazoiyly S 2.1-ben2|§6xazo
1, 2-benzodi thiolyl 1, 3-benzodithiolyl benzothiazolyl +s S

21
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-1, 2-benzi sot hi azol yl benzi m dazotyi R | indazolyl 18 134-benzodioxanyl
4H 3, 1- benzoxazi nyl 2H 1, 4-benzoxazinyl 1, 4-benzothiazinyl
1, 2- benzot hazwoyi/s7aa July 2004 WO 01/57025 -43 R | s qui nazesoidiss.

qui noxal i nyl

R16 S, NH R16 phthal azi nyl 1.2, 3-benzot hi adi azolyl

2H 1, 2, 4-benzo- 2H 1, 2, 4- benzo- thladiagggyl oxadi azi nyl
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{(1.0.0)

In the above Formula (1.0.0), j is 0 or 1 and Kk is 0 or 1, both of which are selected on
an independent basis. Where both j and k are selected as 0, the resulting compound of the
present invention is a pyrimidine, which is the preferred configuration for said compound. The
meaning of j or k, or both may also be selected as 1, in which case the resulting compound is
in the form of a nitrogen oxide (N-oxide).

A compound of Formula (1.0.0) is further characterized by the’ bridging molety W,
which has the meaning of —0—; —N(R*}—; or —S8(=0)—, where tis 0, 1 or 2, and R® is
hydrogen, {C4-C,) alkyl, (C,-Cs) alkoxy, hydroxy, phenyl, or benzyl. It is preferred that W have
the meaning of -——0—, and where it has the meaning —S(=0)—, it is preferred that tis 2 so
that a sulfonyl bridging moiety results.

The moiety E forms the right-hand terminus of a compound of Formula (1.0.0) and is

an important aspect of its overall structure. Preferably, E is -H; —F; or —OH.

Where R and R® have the meaning of —{Cy-Cg) alkyl or ~(Cs-C;) cydloalkyl, sald alkyl
or cycloalkyl molety may be substituted by 0 to 3 substituents R™. Where R* and/or R? is
substituted by R'® and the meaning of R™ is defined as —OR'Z, where R'2 is —H, the resulting
—OH substituent is subject to the proviso that for this and all other applicable meanings of R*
and R, the positional relationship of said ~OH defining the substitvent R™ to the

corresponding ~OH radical that is @ meaning of E where B is ~OR™ and R¥ is —H, is other

thén avicinal one. In other words, where E has the meaning of ~OH, and with regard to the
moiety {R*-C—-R%y—, mis 1 and R" andior R® is substituted by —OH, the resulting two —OH
substituents may not be attached to adjacent carbon atoms, ie., be vicinél. This proviso
applies to R” and R® defined as —~(C+-Cy) alkyl, {Cs-C;) cycloalkyl, or taken together to form a
spiro moiely of Formula (1.1.0). The meanings of ”* ahd R® as phehyl or benzyl are not
applicable meanings that fall under the above-described proviso.

Rs



H PCT/1S0L100125 cinnolinyl N NON R9 benzoxtriazinyl 1,2,3-benzotriaziny|}
1, 2, 4-benzotri azi nyl benzotetrazinyi where is a synbol that 4 ﬁéﬁﬁp t he
poi nt of attachment of the group, involved to the noiety VV|n t'he
remai ni ng portion of a conpound of Fornula (1.0.0); and RO and R16 have the
sanme neani ngs as defined above. The groups represented forma part of
preferred enbodinents of the conpounds of Formula (1.0.0). 5 In nore
preferred enbwdioerniss of the present invention in which Rdrigugnsenzofused
heterocyclic noiety, R4, and thus ZA -has the nmeaning of Indolyl;
qui nol i nyl ; 1,3-_benzod|oxolyl benzoxazokyl ; 1, 3-benzodithiolyl;

benzot hi azol yl ; benzinidazolyl; and 1,4- enzodloxanyl .The renalning
substituents in Formula (1.0.0) are R7 and R8. which are independently 10
- H -F -C; -OR12; (C1-C4) alkyl; hydroxy(Cl-C4) alkyt; -CF3;
- (=0 R |2; -NR lZRlﬁoncemlhg/ﬂié@@Mﬁ&Eih% &Ade 1it-Hark Sl &Q,ctoﬂbb?aﬂa’bf:Fo 3{'00) or a

et erocycl yi e qr consi stin rro

oxazol yl ; thiazog OFIE Ffﬁoxagrb%%%gaoﬂuf%'s %"eﬁ%laff’mm ?‘ri’rd’ﬁ °%‘ Wﬂ‘?l

tetrazol yl: i nddFi]?“) OB A9 iR oA membey peigclef ﬁo'wparow@nwnng bidvraryl;, or
het erocyclyl moiteenyt pyolylcoxadelyl isckepih thewndiy; ysombm lp]‘trhﬁo@ldoxwlﬁﬁa{yigthibdlaz&yl,

substi t uent s 5R7 imbembig; ﬁ&&n@ﬁ&yﬁ%ﬂﬁﬁ%ﬁﬂaﬁ@ﬁm
IV IN~Rs" ~ | N ”be&om’é"u}l\l R-I-Ndﬁolyls %e%é’az@? ltlenzoxaz]o ?iﬂzﬁ 5‘%?&8%"32‘%“8‘125 'n

preferred enbodlu nts .0 ng have
the meaning of TP 'fﬂ%’?m "’b@ﬁ-@ lazinyl- quinagolinylingag q”'ﬂ@‘a'ﬂgedt Wik beinpted sk
expressions " (@1”@23”05!?%‘9‘””’“9"“(0(1@@83011mr¢ws -(C1-C¢4) alkyl", and
"-(C -06) alkyl, I U t variations of the sane, are intended
to include % br.anc h¥% %assg}'%aﬁ%yddg ’st"& qdﬁﬁ“’td withia the meagige Brsaid etepycisropmese

al i phati c grQupg™ehnger s sa it fee etien etPodmphte s ibe nguded eitielibe meanirabdli t i on
to the straight telZfinmiesnisired araiergd Mtich p@hnliyd difeRniRi@MVihe schse PilsYleferBg PEEL Y,
and n- hexyl, thgmpr%ncgggicha n entitijes |so-propyl, i so-butyl, sec-butyl,
tert- butyl, is8 PeNtant[ohel ASFRUELSHHP restefoinpis s dppanings of the Z2

3- met hyl pent ane moibyed susstited pROS, R"8AMstituents; whereas, under the —(c} meanings of the ZA

moiety, said pyridyl group is substituted by 0-3 R* substituents.
15 Preferred embodiments of the compounds of Formula (1.0.0) under the -(a) meanings
of the Z* moiety are furanyl; thienyt; pyrrolyl; oxazolyl; thiazolyl; oxadiazolyl; thiadiazolyl;

imidazolyl; pyrimidinyl; indolyl; 1-H-indazolyl; benzimidazolyl; benzoxazolyl; benzthiazolyl; and
quinotlinyl.

In the naming of heterocyclic groups herein, which has been done in accordance ﬁith
20 nomenclature commonly used in the art, care has been taken in particular with regard to
structural isomers, ie., in those cases where the heteroatoms involved may occupy two or
more different positions in the ring. Some structural isomers have different names, e.g.,
oxazole and Isoxazole, where the ~O- and ~N— heteroatoms occupy the 1,3 and 1,2 positions
o_f the ring, respectively. The situation with regard to thiazole and isothiazole is analogous. In
25  other cases, however, different names are not avaitable to distinguish between or among
structural isomers. For example, oxadiazole may have the meaning of a 1,2,4-oxadiazole or
a 1,3,4-oxadiazole. As used herein, the term “oxadiazole® is intended to mean either 1,2,4-
‘oxadiazole or 1,3,4-oxadiazole, or both if applicable.

Embodiments of the benzofused type are those wherein Z® is a member selected

30 from the group consisting of 2,3-benzofuranyi; 2,3-dihydrobenzo-furanyl; 1,3-dihydroiso-
benzofuranyl; benzo[bjthienyl; Indolyl; indoliny; isoindt;linyl; 2H-1-benzopyranyl, 4H-1-
benzopyranyl; 1H-2-benzopyranyi; chromanyl; isochramanyl; quinolinyl; isoquinolinyl; 1,2,3,4-
.teu-ahydro-quinplinyl; ‘I,2,3,4-tetrahydro~isoquinolinyl; 1,3-benzodioxolyl; -3H-2,1-
benzoxathiolyl; benzoxazolyl; 1.,2-benzisoxazolyl; 2',1-benzisoxazolyl; 1,2-benzodithiolyl; 1,3-

35  benzodithiolyl; benzothiazolyl; 1,2-benzisothiazolyl, benzimidazolyl; indazolyl; 1.4-



1-ethyl butane. The neanings of the above-quoted expressions are also
Intended to apply to 10 said expressions whet her or not they31 Ju‘ﬁ/
substituted. Thus, the expression 'fluorinated- (C, -C3) "

t o enconpass :the various fluorinated species of the n-pr opyl and
| so-propyl aliphatic groups. As used herein, the expressions "-(Cl -C2)

al kyl" and "-(Cl1-C4) alkyl", as well as equivalent variations of the sane,
‘are i ntended wooisstelsudes 0-al kyl groups wherein "al kyl" iperasbmedss defi ned
above. The conpound of Forrmula (1.0.0) may have chiral centers and
therefore exist in different enantionerig_forns. This invention relates to
all optical isoners and stereol soners of the conpounds of Fornula (1.0.0),
as well as.racem c and non-racenic m xtures of said optical isoners and
stereoi somers. 20 Preferred conpounds of Formula (1.0.0) include those
wherein mis 0 bgnzadioxanyg s 44:3,\tbepaonpzinid; apfétl.@bowodzingR  1.4benpdthiaziy; on2- Cl; R2
is -H -F, .or - 6énzothiinyiS quirdzolim Quittdxaliil; phiRelaArgi; bisnoliddt 3,22 behzothikt Rz PRL I's -H
or -CH3; one of 15%8’(203:3‘(1 zmHZPF‘np, Jﬁ?o—&%&jaez‘{nﬂj Benz xtn%tz aZOF-b?ZnQ IS henyl ,

pyrldyl, cycl op urany i eny 1in
2-onyl, or pyrag'E’ﬁ'i(ﬁdmtEXzf"g' ™ “z"?ﬁz'g -NR12R' s, - NHS( O)ZCH3

- S(=0) 2NH2;  gA ool 25 by, Ra
Wh(er e) il tgaklg‘;’ ung HQ%B&&MB@EE&V 'H q’MII Obt An? eﬁﬁéhil %E} §|H|b§h+utahifts§p Y.

t Wi r sLn
substit uent codds Sg[ ?84-0*&\9:3{.9?9 Iawever eﬂloémq nd uwﬂgas a@_ager of %lencem
- OCH2CHB, - [ o)“epﬂle“ﬂﬁ"“ e Oxgpliaxolelymaydie uged. jtwill peendorstopHiaatin thespintances e t aken
toget her with t theinadddareasitanite penerio/tiringiat & beiy Bk o8l toRadresle" Atldés wl opheny |

~ring of whi.ch theyessb®R sBuchdl lsomdr ®ormd, QiR 7 thi indRBARR 6O} i’h-oxadlazole and
2, 3-di hydrolqgnzqf LhaQﬁQQZ e Ndolinyl, chromanyl, 1, 3- benzodithlolyl, or 1.4-

30 benzodi oxanyl preferred corrpounds of Forrrul a (1.0.0) are those

V\/ger g nmis 0; ni 8‘I’h& optional &bguuentiﬁ’q o s ZRmoieﬁ is J_llnamtfar se%'&ted gm thBaroJE}\
- or - r enyl ,

H o
, cydopent yI cyc%%’? IOf WFUFQ{'? ' tﬂRen{;{"&)f‘W a%‘f’?l"yc"’@‘k’étzo‘ﬁﬁ Lo
i ndol i n- 2- onyt , “GFAPEYI-NOGFNR' @na@wcw@my@mmw phangICH, benagk-wher<ORIE @hd) CH3,
-C(OH) (O -1 OC( ROn&e2he sahkiBealg2etdainedsbodk i whofdsaid M OdibBy & 2pcloalky! is

PCTI 1Bl | 00485. egcﬂadepaéde@\,zmgﬁmemo-ahé(‘QaﬁshaemsZA i's phenyl or pyridyl where
R4 is taken twice and is -F or -, or else R4 is a single substituent

consi sting of -F, - -iChpse fodferred Ihlmodsmehlsl%f the Pfabuat invebavhere@3ZA moilpt#2 CH3,

=0) CH3, or - =0 1 et her
WIC'E h % he car bong{ab e‘sgntoﬁé\ﬂ??s'%g&?%}&a taé‘ghed an&%ﬁ?ﬁ%@hﬁ?ﬁ’ﬁg of -
whi ch they are @ %aﬁ (5 )(F’b % BOYFHOPoRYR 10 Nz herepiR T dstreiHsiprChkr ed
conpounds Of Forqir'eFFFhC*('sl-@*(Ql)la)zemeCﬂCMds eVitvremamg itasuph preferfed embedgnelts ijvoliisy  0; K
is 0; R is28H; RR2siabovelrbcitedlthe -mellyl, is@%propyiiRsthol}d ahé cycdprof niotiesHnayhd S - H or
-CH3; ZB is, further substituted by R', which is preferably a single substituent that is independently
selected from the group consisting of —F ; -CFg; and -NH,.

|ntended

Other preferred embodiments of the compounds of Formula (1.0.0) in accordance with
the —(¢) meanings of the Z* moiety comprise a phenyi or pyridy! group.

25 As used herein with respect to the compounds of the present invention, as well as to
other formulas and partial formulas i'elah‘ng thereto, where one or more nitrogen atom
components thereof is or are represented as N [=(0)], it or they comprise(s) an optional
nitrogen oxide form of said nitrogen atom(s). Where there is more than one such nitrogen
oxide form, they are selected independently of each other. Further, it will be appreciated that

30  said nitrogen oxude form{s) may also be represented as “N — (O)}" or “N — (O)y" where j and
"~ kareOor1,justas lhey are in Formuia (1.0.0}.

When the Z* moiety is a phenyl or pyridyl group, it may be substituted by 0-3 R*
substituents. It will be understood that the substituent R* is attached only to available carbon



phenyl, . furanyl, or thienyt; Eis -0OCH3, -OH, CI-l(G;)CJ—B I:or -C(gO—lXCJ—B)lZ;
ZA is phenyl or pyridyl where R is taken twice and is - 200y €l se
‘R4 is a single substituent consisting of 10 -F, -C, %—%’ r - NQ2;
or ZA is phenyl where two R4 are taken together with the carbon atons to
whi ch they are attached and the phenyl ring of which they are a part, to
form 1, 3-benzodi oxolyl. Particular enbodi nents of the conpounds of Formula

(1.0.0), reciV@8PPSname and illustrated by a structurakctonuis, and
identified as Fornmulas (6.0.1) through (6.0.52), are set 15 out in
following Table 1l: TABLEI OF fI -41-

4- (Benzo[ 1, 3] di oxol - 5-yl oxy) - pyri md| ne-5-, NI carb oxylicracid 2-fluoro
4- (1- hydroxy- 1N OH A met hyl - et hyl ) - benzytam de; HC 0 (6.0.'1) 0-1 0

[ r box c acid
PR SrStn So Ba T ‘%(ﬂt%ﬂx%)'mg%“dq %é“ﬁ%'ifbéi%‘eﬂg bR v 5 £ ) o= 30 July
2004 WD 01/ 57028 E%Pfesem at one time.
R* has the meaning, among others, of 2 member selected from ~F: ~Ck —CN; -OR™
-8(=0)R™; -G(=0)R"; -C(=0)OR™; -OC(=0)R'% -NO,; -C(=O)NR™R™; -OC(=0)NRR";
5 -NRYR™,.NR“C(=O)R'% -NR¥G(=0)OR'% -NR"$(=0),R™; and -S(=0),NR"™R"; where p is
0, 1, or 2; and R and R" have the same meaning as defined above. R™ is selected, In tum,
“from —H; —CHj; ~CH,CHj; iso-propyl; and fert-butyl, .

In preferred embodiments of the compounds of Formula {1.0.0) there is a single or
. double R* substituent, that preferably has the meaning of —F; —Cl; -CN; —-NO;; ~OCHg;

10 -C(=0)CHjs; -C(=O)NHz —N(CHa),; or -NHS(=0),CH;.
In still further preferred embodiments of the compounds of the present invention, two
R* substituents on adjacent carbon atoms where Z Is selected as phenyl, are taken together
~ with the carbon afoms to which they are attached and the pheny! ring of which they are a part,
to form a benzofused heterocyclyl moiety. [t will-also be understood that in nan‘ﬁng the
15 benzofused heterocyclic moiety that defines R*, the phenyl ring defining Z, to which the two
' R' substitvents are attached on adjacent carbon atoms, is included in the name as the
benzofused portion of the entire moisty. Thus, the benzofused heterocyclyl moiety that
defines R* in these embodiments of the present invention, and thus also ultimately defines the
/i group in said embodiments, comprises a member selected from the group consisting of

20  those recited below:

R'"® R™ R - R'®
o e b o

* *® *

2,3-benzofuranyl - 2,3-dihydrobenzo- 1,3-dihydroiso- benzo[blthienyl
furanyl benzofuranyl
' R R R o
e
E AN S o SR ©)
* \ g * \ t:} ’ * R
R R *
Indoiyl | indolinyl isoindolinyl 2H-1-benzopyranyl



PCTI 1 B0O1100125 0 C 2-N-(2-Ch oro-benzyl)-1-46-(4-fluoro-E \ i
phenoxy) - pyri m di n-5-yqg-carboxam de; N O F(6.0.3) O

1-[ 6-{4Fl uor o- phenoxy) - pyri mdi n- 5-y]
(6 6HO 4) . .
[ (t hophene-2-yl ) neti yI ]-
4- (3enzo[ 1, 3] di oxol -

CN O 0-

-2-N- [ 4- (et hoxy) benzyl
0 1-[6-(4-=luoro-phenoxy)-pyrimdin-
car boxande; N5 0.
5-yloxy)-pyrim di ne-5-N \ carboxylic acid

(t hi ophen- 2- yWBOHSP¥-anide; N O 0 O J(6.0.6) O

1-[ 6- (4- Fl uor o- phenoxy) pyri m dn-5-yi] -

2-N-N

[ (furan-2-yl)nmethyl]-carboxam de;p (6 7)-4-.

”‘8

4H-1-benzopyranyl

*’8

quinolinyt

0,
2

0

A,
;20

L 4

1,3-benzodioxalyl

RS
o
=

N

w

~ 2,1-benzisoxazolyl

18

R
N
N
4
S
*

1,2-henzisothiazolyl

©

R
I

N
o
18

R
4H-3,1-benzoxazinyl

f2¢}

1H—2-berizopyranyl

e,

isoquinolinyl

16
R s.
O

3H-2,1-benzoxathioly!

; ; m
IZVZ

¥

benzimidazolyl

RB
|
N
—E
o)

2H-1,4-benzoxazinyl

0
E " JRm

chromanyl

1,2,3,4-tetrahydro-
quinolinyl

indazolyl

S
L
L
N

1,4-benzothiazinyl
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R

oy

*

isochromanyl

1,2,3,4-tetrahydro-
Isoquinalinyl

1,2-benzisoxazoly!

R‘
N
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S

*

benzothiazolyl

O
—
o

1.4-benzodioxanyl

R16

RB

1,2-benzothiazinyl

qO_ JCUQF %%O%( am d-e;

5-yl 7-2-N-N (6



30 :July, 2004 WD 01/57025 -47 2-N-(2-Chi or(i)-lbgglyls)o- io%izgz(g di f uor o-

henoxy) - pyri m di n-5-yi j -carboxam de; N ' :
E- [ 6-( X) F%or 0- phenoxy) - pyrim dn-5-yl]-2-N- [1-nethyl -1-(4- n%&ﬁ"ﬁi%?%dénzyl ]-
carboxam de; (6.0.9) 1-[6-(4-Fluoro-phenoxy)-pyrimdin-5-yl] 2 N [i
- et hyl - 1- (t hi ophene-2-y1) et hyl j - car boxam de; (6.0.10) 2-N-f
1- Met hyl-1-(thi ophene-2-yl)methyf]-1- [6-(pyridin-3-yl)-oxy-pyrimdin-5-y]-
car boxami de; W¥80H574251) 4- (Benzo[i, 3] di oxol - 5-yl oxy) - pyr i RCUHiBIweos2s
carboxylic acid (1-thiophen-2-yl-ethyi)- amde; N (6.0.12) 30 July 2004
01/57025 - 48 1-[6-(5-Chloro-py idin-3-y3)-oxy-pyrim din-5- :
yI1-2-N-[(3-net hyl)thi ophene-2-yi) net hyl] - carboxam de; S
2-N-[ (4- Met hoxy) pheny! ) met hyl }-1-[6- (pyridin-3-yl)-oxy-pyrimdin-5-yQ
car boxam de; PCTI | BO1l GO125

R15 R1B R‘IB . R'IB
! - N N-':-
€ €0 O
-

N . N/ ~N , P
quinazolinyl quinoxalinyl phthalazinyl cinnolinyl
15 ) 15 16 18

R. S\ RS\ RO, R oL
WL ey e ey

rd * L 3

N N N NN
* R e Iy lo

R R R
1.2,3-benzothiadiazolyl 2H-1,2,4-benzo- 2H-1,2,4-benzo- benzoxtriazinyl
thiadiazinyl oxadiazinyl :
RTE R1ﬁ 16 -
=N N\ l\L‘"N
. Lo N 1
N/ \Rg ,N\ 9 N/ ~._g
N R
H N R H
1.2,3-benzotriazinyl 1,2,4-benzotriazinyl benzotetrazinyl

where “ * * is a symbol that indicates the point of attachment of the group involved to the
molety W in the remaining portion of a compound of Formuta {1.0.0); and R® and R'® have the
same meanings as defined above. The groups represented form a part of preferred
embodiments of the compounds of Formula {1.0.0).

5 In more preferred embodiments of the present invention in which R* is a benzofused
heterocyclic moiety, R, and thus Z®, has the meaning of Indolyl; quinolinyl; 1,3-

benzodioxelyl; benzoxazolyl; 1,3-benzadithiolyl; benzothiazolyl; benzimidazolyl; and
1.4-benzodioxanyl.

) The remaining substituents in Formula (1.0.0) are R” and R®, which are independently
10 -H; -F, -Gk -OR™ (CrCy)alkyl; hydroxy(Ci-Cs)alikyl; —CFs; -C(=O)JOR'% -NR'™R™:
hydroxy(Cy-C.) alkylamino; phenyl; benzyl; or a heterocyclyl moiely selected from the group
consisting of pyrrolyl; oxazolyl; thiazolyl; oxadiazolyi; thiadiazolyl; imidazolyl, pyridiny;
tetrazolyl; indolyl; and benzimidazolyl; wherein said phenyi, benzyl, or heterocyclyl molety is
each independently substituted with 0 to 2 substituents R* where R™ has the same meaning

15  as defined above.



N (6.0.14) 2-N-[(4-Chiaro-4hiophene-2-yl)nethyl)-1-[6-

(4-fl uoro-phenoxy) - pyr| m di n-5-yqg- carboxam de; G (6.0.15) 30 July 2004

4- (Benzo[ 1, 3] dioxol -5-yl oxy) - pyri m di ne-5- carboxylic acid

(4-chl oro-thi ophen-2- ylnmethyl)-amde; (6.0.16) 2-N-f o
(5-Chloro-furan-2-yi)nmethyl]-1-[6-(4- fluoro-phenoxy)-pyrimdin-5-yl]

"carboxamide; N (6.0.17) 30 July 2004 WO 01/57025 -49 PCT/ | B01/ 00125 0

1- (6-(5-Chl orwoiedsmz2s3- | N 'PY Y )-oxY-PYrimdin-5-N yQp&ragoinoe12s

N-[t hi azol - 2-yl) met hyl ] - car boxam de; N ON o -

1-[ 6- (4- Fl uore- phenoxy) - pyrEmdln-yI] rN ~ N CH3

- [4-(1- hydroxy-lso propyl )benzyU-"N O H | 4f CH3 car boxam de; O—| F(6.0.19) O

in preferred embodiments of the compounds of Formula (1.0.0), R and R® have the
meaning of —H; —CHs; —OCHs; —CF5; or -NH..

As used herein, the expressions “—{Cs-C;) alkyl”, “—(C,-Cs) alkyl”, “—(C4-Cs) alkyF,
and “AC-Ce) alkyl”, as well as equivalent variations of the same, are intended to include
5 branched as well as straight chain conformations of these aliphatic groups. Thus, the above-
' quoted expressions include, in addition to the stralght chain entities methyl, ethyl, n-propyl, n-
butyl, n-pentyl, and n-hexyl, the branched chain entities iso-propyl, iso-butyl, secl-l'iulyl, tert-
butyl, iso-pentane (2-methylbutane), 2-methylpentane, 3-methylpentane, 1-ethylpropane, and
1-ethylbutane. The meanings of the abové-quoted expressions are also intended fo apply to
10 said expressions whether or not they are substituted. Thus, the expression “fluorinated—
{C-Cs) alkyl” is intended to encompass tie various fluorinated species of the n-propyl and
iso~propyl aliphatic groups.
As used herein, the expressions “~(C-C,) alkyl" and “~{C-C,) alkyl", as well as
equivalent variations of the same, are intended to includes O-alky! groups wherein "alkyl” is
15  as defined above.

The compound of Formula (1.0.0) may have chiral centers and therefore exist in
different enantiomeric forms. This invention relates to all optical isomers and sterecisomers
of the compounds of Formula (1.0.0), as well as racemic and non-racemic mixtures of said
opiical isomers and stereoisomers.

20 Preferred compounds of Formula {1.0.0) include those wherein m isOor1;nis 1;jand
kare 0 or 1; R' Is -H, —F, or -Cl; R*Is —H, -F, or -CI; R®is -H; one of R* and R® is <CH, and
the other is —H or ~CHy; one of R® or R” is —H, and the other is —H or -CHg; Z® is phenyl,
pyridyl, cyciopentyl, cyclohexyl, furanyl, thienyt, thiazolyl, indolin-2-onyl, or pyraziny; E is -H,
“OR'™% -NRPR™, -NHS(=0),CHs, or -S(=0),NH,; Z? is unsubstituted pyridyl, or is phenyl

25  substituted by R® where R* is taken twice and is ~F or —Cl, or else R* is a single substituent
consisting of -+, —-Cl, —CN, —NOz.'—NHz, -CF;.,. —SCHj;, “QCH3, —OCHZCH;, -C{(=0)CH3, or -
-C(=0)OCHg; or Z» is phenyl where two R* are taken together with the carbon atoms to

which they are attached and the phenyl ring -of which they are a part, to form 1,3-
benzodioxolyl, 2,3-dihydrobenzofuranyl, indolinyl, chromanyl, 1,3-benzodithiolyl, or 14—
30 benzod:oxanyl

Other preferred compounds of Formula (1.0.0} are those wherein mis 0; nis 1; j is 0;
kis0; R'is—H, —F, or ~Cf; R®is -H, —F, Cl, or <CH3; R Is -H; R® Is =H; RP is -H or ~CHg; ZR is
phenyi, cyclopentyl, cyclohexyl, furanyl, thienyl, thiazalyl, oxazolyl, indolin-2-onyt, pyridyl, or
pyrazinyl, E is ~H, ~OCH,, —OH, —~CH(OH)CH;, ~C(OH){CHa);, —OC(=0)R", -NHS(=0),CHs,



4- (Benzp(1, 3] di oxol -5-yl oxy)-pyrimdine-5- carbox I|ic acid 4 NN 1 HOH
h~d ty -( - ~0Oy roxy-e hyl)- benzylam de; CH3 OOIé@‘hﬁy%ﬁAfO
2-N-(2,3-Di fluoro-benzyl)-1-[6-(4-fluoro-Nzz F :
phenoxy) - pyri m di n=5-yl ] - car boxam de; N~ (6. 0. 21)

WO 01/57025 : PCT/IB01/06125.

-45-

-S(=0):NH;, or -N{CHy);; Z* is phent or pyridyl where R* is taken twice and is —F or —Cl, or
else R*isa single substituent consisting of —F, —Cl, ~CN, ~NQ,, -NH,, —CF3, ~SCHjz, —OCH;,
—OCH;CHs, -C(=0)CHs, ar -C{=0)OCHs; ar Z* is phenyl where two R* are taken together
with the carbon atoms to which they are attached and the phenyl ring of which they are a part,
§  toform 1,3-benzodioxotyl.

Further prefered compounds of Formula (1.0.0) are those wherein mis 0; nis 1; j is
0; kis 0; R" is ~H; R is —H, —F, ~Cl, or ~CHy; R® is —H; RC is —H; R® is ~H or -CHg 22 is
phenyl, furanyl, or thienyl; E is -OCH;, ~OH, ~CH(OH)CH, or —C(OH)CH:); Z2 is phenyl or
pyridyl where R* is taken twice and is - or ~CJ, or else R* is a single substituent consisting of
10 -F, —CI, -GN, -OCH;, or -NOz; or Z* is phenyl where two R* are taken together with the
carbon atoms fo which they are attached and the phenyl ring of which they are a part, to form

1,3-benzodioxclyl.

Particular embodiments of the compounds of Formula (1.0.0), recited by name and
iilustrated by a structural formula, and identified as Formulas (6.0.1) through (6.0.52), are set
16  outin following Table 1:

TABLE 1

4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- ’fLﬁ
carboxylic acid 2-fluoro-4-{1-hydroxy-1- L OH
H,C

methyl-ethyl}-benzylamide; é

6.0.1)
4-{Benzo[1 3]dioxol-5-yloxy)-pyrimidine-5- ’f“ﬁ
carboxylic acid 4-(1-hydroxy-1-methyl-ethy}- | L OH
benzylamide; H € CH,
0 ' .
o7 (6.02)




0 Nk 1-[6-(4-Fluoro- phenoxy) pyrimdin-5-,y1l] 2-N-"™'

(4- hydroxy benzyl)-carboxam de; 14 ' O/ O—| (6.0.22) 30 JuI

01157025 -50 PCT/1B01/00125 0 2- N (2-Chl oro-benzyiyl-(6-] 3- (%Q‘ﬁ&\?%\ﬁo
dnet hyl am no} phenoxy] - pyri m di n-5-yl )-N O carboxam de; N. CH3 CH3(6.0.23) 0
Cl  2-N-(2-Chloro-benryl)-1-[6-(3-cyano-N \ H phenoxy)-pyrimdin-5- |

1] -carboxamidel ~ y N O;

WO 0is7055 | PCT/IBO1/00125
-45 -
' o o
2-N42-Chloro-benzy!)-1-{6-(4-fluoro- ffﬁ\)\ﬁ/@
| phenoxy)-pyrimidin-5-ylj-carboxarmide; LN’ o
L (6.0.3)

" 1{6-{4-Fiuoro-phenoxy)-pyrimidin-5-yl}-2-N- l\{’\f‘\ﬁ
[4-(methoxy)benzyl]-carboxamide; I\r( 0

(6.0.4)
0O
1-{6-{4-Fluoro-phenoxy)-pyrimidin-5-yl]-2-N- I\E/YU\H/\O
[(thiophene-2-yl)methyl]-carboxamide; kN/ S
{6.0.5)
. (o) .
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- l\}f\f\ﬁ/\@
carboxylic acid (thiophen-2-yimethyl}-amide; LN/ (9) S
; 0

- | (6.0.6)

- . . o '
}-[6-(4-Fluoro-phenoxy)-pyrimidin-5-yi]-2-N- ﬁ’%ﬁ/\ﬁ
[(furan-2-yl)methyl}-carboxamide; - ) LN/ o -

{6.0.7)




C N(6.0, 24) 4-(Benzo[ 1,3]di oxol -5-yloxy)-pyrimdine-5-OCl | i carboxylic
~acid 2-chloro-benzylamde; 0- ( 6.0.25) o : !

1-[ 6- (4- Fl uor o- phenoxy) - pyrimdn-5 yi]-2-1VN 30 July 2094

(4- nmet hyl sul f oam no- benzyl ) - car boxam de; N H3Cl S=0 f o F(6.026) O CH3

1- [ 644Ruor o- phenoxy) - pydm di n-5-yl]-2-N-N\ 1 -nmeth -1- 5-chioro-2-tho hens
| meth i carboxam de; Cl F(6.0.27) 30 July 2004 WO 01/57025 -51

4- (Benzof 1, 3 GR®RS 5- y| oxy} - pyri m di ne-5- carboxyl i c acecimsoieo2s

[ 1- (5-chl oro-t hi ophen-2-yl)- ethyl]-am de; N PCI/1841100125 (6.0.28)

2- N-[ 4- (1- Hydr oxy-i so- propyl ) - benzyl ] - 1-{8- h S
(3-nitre-phenoxy)-pyjmdin-5-yg- carboxam de; N N (6.0.29)

1-[ 6- ( 3- Cyano- phenoxy) - pyrim di n-5-yl]-2-N

[ 4- (1- hydr oxy- I[SO-propyi jboenzyt=——catboxamwee: .

: : O Cl-
2-N-(2-Chloro-benzyl)-1-[6-(2,4-difluorc- l\}/\fl\nlﬁ
phenoxy}-pyrimidin-5-yi}-carboxamide: I\N’

F
(6.0.8)
o CH '
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- N"\ = HJ\CL
[1-methyl-1-(4-methoxy)benzyi- N” O :
carboxamide; ) 2&-!
. i 3
F (6.0.9)
9 ch,
1-[6-{4-Fluoro—phenoxy)-pyrimidin-s-y[].z.N_ W/YLNXQ
[1-methyl-1-(thiophene-2-y)methyl}- kN/ 0O 4
carboxamide;
. (6.0.10)
O CH,
2-N{1-Methyl-1-(thiophene-2-yi)methyl}-1- Ni’\\;fu‘u’ki)
[6-(pyridin-3-yI)-oxy-pyrimidin-5-y}- l\N’ /
carboxamide:; '
=
N
(6.0.11)
: _ ' 0 GH,
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- : N'/YL”J\@
_ caboxyiic  acid  (1-thiophen-2-yl-ethyl)- kN/ 0 - J
amide; ’ 7
; . 0]
o— . (6.0.12)




N _.(6.0,30) | -[6-(4Fl uoro-phenoxy)-pyrimdin-5-yi]-2-N t

- (1-hydroxy-iso-propyi)-benzylj- carboxam de; (6.0.31) 2- Nj(]:fbh(lé/ﬂ?'ﬁr oxy
i s0- propyi)-benzyi]-1-[6- (3-tdfluoronethyl-phenoxy)-pyrimdin-Sylj-

car boxam de; (6.0.32) 30 July 2004 WO 01/57025 -52 PCT/IBO1/00125. 0
"1-[ 6- (3-Chl oro-phenoxy)-pyrimdin-5-yl]-2-NH\ \ E CH3 _

- [4-(1- hydroxy-iso-propyi)-benzyi]-N OH . carboxam de; H3C & ClI(6.0.33) O
2111- (2- Fl uorsOpes92s| j -1 -[ 6- (pyridin-3-yi yN \ PCT/IB01/00125
oxy-pyrl mdin-5-ylj-carboxam de; (6.0.34) 0. . -
1-[ 6- (4- Fl uor o- phenoxy) -pyrimdin-5-yl]-2488-Cl t t ~

(4-i m no-benzy)-carboxam de;H z F(6.0.35) 0

4- (Benzo( 1, 3] di oxol -5-yl oxy) - pyrimdine-5-H i

. ’ ' CH,
1-{6-(5-Chiloro-pyridin-3-yl)-oxy-pyrimidin-5- i\i"i’ﬁﬁ’\\é
yll-2-N-{(3-methyl}thiophene-2-yfjmethyl]- LNf s~/

i~

(6.0.13)

Cl
YA ASE
(8}
~ CH,

carboxamide;

2-N-{{4-Methoxy)phenylmethyl}-1-{6- N’\j\j‘
(pyridin-3-yl)-oxy-pyrimidin-5-ylj- N

carboxamide; . ' é ?
S | .
. (6.0.14)

. 0
2-N—[(4~Chloro-thiuphane-z-yl)meﬂ'lyl]-1 6- l\{,‘i\)‘\p{/\@,c‘
(4-flucro-phenoxy)-pyrimidin-5-ylj- I\N’ o 54 .

carboxamide; :

F {6.0.15)
' 0
4-(Benzo{1,3])dioxol-5-yloxy)-pyrimidine-5- hsﬁj\/u\ﬁ /WCI
camoxic  add  (4chlorothiophen2-| 8
yimethyl)-amide;
0

o-/ | (e.0.18y

o)
2-N-{(5-Chloro-furan-2-yl)methyl]-1-[6-(4- N’YLH A
fluoro-phenoxy)-pyrimidin-5-yi}- . lN/ -0 Y,
carboxamide; i

F (6.0.17)




N ) carboxylic acid 4-am no-benzyiamde;m ~N NHZ O-0(6.0.36) O

2- N-[ 5- ( 1- Hydr oxyet hyl ) -t hi ophene-2-yqg-1-. / [6-(pyridin- 303%}/&)9/%@@ di nyS
N :xOr\ carboxam de; HO CH3 (6.0.37) 30 July 2004 WO (c) 1157 -

| PCTI 1 BO1100125 O 4-(Benzo[1, 3]di oxol-5-y]oxy)-pyrimdine-5-NIA N H

- carboxylic acid [5-(1-hydroxy-ethyl)-"N O thiophen-2-ylnethyl]-an de; CH3 HO
-0 (6.0.38) 0-J 0 2-N-[5-(1-Hydroxy-iso-propyl)-thiophene-2- N N

Y9- 1-[ 6- (pYndvmexdeas) - oxy-pyrim dl n-5-y1]-LN O H 5 CH3 cpebhmsassde; CH3

- 49 -

O
1-{6~(5-Chloro-pyridin-3-yl)-oxy-pyrimidin-5- q’\f‘\u’\f}
yiJ-2-N-{thiazol-2-yl)methyl}-carboxamide: ' ‘\ N” o

=

!
Q\' (6.0.18)

O
1-[6-{4-Fluorc-phenoxy}-pyrimidin-5-ylj-2-N- b} = H CH,
. 4-{3-hydroxy-iso-propylibenzyil- Lo CH,
carboxamide; - i OH -
- B (6.0.19)
e

4-(Benzo[1,3]dioxol-5-yloxy)}-pyrimidine-5- h}\ ﬁ .
carboxylic  acid  4-(1-hydroxy-ethyl)- kN’ o OH

benzylamide; CH, .
- 0

o—/ (6.0.20)

2-N-{2,3-Diflucro-benzyl)-1-[6-{4-fiuoro- N

/-.T“\H/\©,F
phenoxy)-pyrimidin-5-yl]-carboxamide; kN’ -

(6.0.21)
0
1-[6-{4-Fluoro-phenoxy} pyrimidin-5-y1-2-N- | - BE/Y‘\N/O
(4-hydroxy-benzyl)-carboxamide: : ‘\N’ o OH

(6.0.22)




OH . I _N(6.0.39) O 4-(Berizo[l,3]dioxol-5-yloxy)-pyrimdine-5-IN-N H
carboxy’l'ic acid [5-(1-hydroxy-'Il-nmethyl-S CH3 "N ethyl)-thiagp 0%6

yl methyl]-am de; CHs OH 0 o-1(6.0.40) 0 2-N-4(1-Hydroxy-i 505@6@6% en y
..1-[6-TN 1 H (3-nethyithio-phenoxy)-pyrimdin-5-yl]-" NO CH 3
carboxam de; H3C 6 5 CH3(6.0.41) O

1-[ 6- (4- Fl uor o- phenoxy) - pyri m di n-5- Al - 2- NN CH3

{4-[ (1- hydr oWo #83028r opyl ). . CND HO CH cyl cohexyl ] net hyl permmbenzn de; 3

| =(6.0.42) 30 July 2004 WO 01/57025 -54 .

-50-

; _ o) ]
2-N-(2-Chloro-benzyl}-1-{6-{3-(N,N- ' !ﬁ’%ﬁ'\é
dimethylamino)-phenoxy]-pyrimidin-5-y1}- LN/ o .
carboxamide:; " ' ' '

NCHs
)
&n, (6.0.23)
. o} Cl
2-N-{2-Chloro-benzyi}-1-{6-(3-cyano- l\i’T\Lﬁ’\f:j
phenoxy)-pyrimidin-5-yl-carboxamide; I\N/ o
i
[ (6.0.24)
(o] Cl
4-{Benzo[1,3]dioxol5-yloxy)-pyrimidine-5- NI’YLH/\Q
carboxylic acid 2-chloro-benzylamide; LN’ :
O.
I (6.0.25)
0 AY
1-16-{4-Fluoro-phenoxy}-pyrimidin-5-yi}-2-N- NI/\YLH/\Q\
{¢-methylsulfoamino-benzyl)-carboxamide; | LN/ o) \ N
: H,C-§=0
I
Q
£ | (6.0.26)
: 0 CH,
1-{6-{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- "‘!/\IILH = p
{1-methyl-1-(5-chioro-2-thiopheneyl)methyi]- kN/ (o] 5.
carboxamide; @ “
. F (6.0.27)




PCTI1BOLI OO 25 0 N 1-[6-(4-Fluoro- phenoxy}pyrlmdln S=yg-2-N-N~ Y

[ (5-nmet hyI
4- (Benzo[ 1, 3] di oxol -
acid (5-nethyl
. 2-N{4- N, N- D net hyl -

pyrazin 2 yl)methylj-N
5-yloxy)-pyrimdine-5- C\ H b car:
-pyrazin-2-- ytnmethyl)-anide;s 0 O J(6. 0A4) 0
benzyi}1-[6-(4-fluoro-N\ N

N CH

car boxam de;

~

N o R

phenoxy) - pydm di n-5-yl ] - car boxam de; | O H NCHs CH3 F(6. 0. 45)
WO 01/57025 PCTABO1/00125
©-51-
O CH, .
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- NS ~NF
carboxylic acid {1-(5-chloro-thiophen-2-yi)- l\N" o 7
ethyl]-amide; cl
: 0
o/ (6.0.28)
O
2-N44-(1-Hydroxy-iso-prapyl}-benzyl]-1-[6- Pﬁ\ = ﬁ H
- - - gu 3
(3-nitro-phenoxy)-pyrimidin-5-yl}- N o —OH
carboxamide; i H,C
NO, {6.0.29)
0
1-{6-(3-Cyano-phenoxy)}-pyrimidin-5-ylj-2-N- I\}’\Tlﬁ CH
3
[4-(1-hydroxy—lso—propyl}-penzy]]- l\N’ q OH
carboxamide; i] H,C .
',(é' (6.0.30)
) 0
1-{6-{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- N;,\fkﬁ H
[4-(1-hydroxy-fso-propyl)-benzyl}- kN’ EH
carboxamide; HO :
F (6.0.31)
O
2-N-4-(1-Hydroxy-iso-propyl}-benzyl]-1-6- l\i/\l\)‘\ﬂ OH
(3-trifluoromethyl-phenoxy)-pyrimidin-5-yi]- kN”' 0 -CHs
carboxamide; ) HyC :
F
F
F 1(6.0.32)




- di met hyl ami no-

- ((Benzp[ 1, 3] di ox0l1-5-ytoxy)-pyrimdine-5-0 N\ carboxylic acid
N-[ (4- Am nosul fonyi) -benzyl ] -
u

ro- phenoxy)-pyrimdin-5 yl]-

0
- (

- sul f amoyl

N-[ 4- (1- Hydr oxy-i so- propyl)-bpnzyl ]

- rnet hyl car bonyi - phenoxy) --pyri mi di n- 5--yRt- CH3 NO car boxamni de; H3G

o]

4

Benzo[ 1, 3] di oxol -
u

N N

CH b enzyl am de; cH3 O o-/(6.0. 46)

1-[6-(4-a' --
OS NN carboxam de; ~ I
W 01/57025 PCTRBOL/ 00125 -55
5-yi oxy}-pydm dine-5-0 N\
- b¥ASYY78% de; N 3-1~1H2 0 0 O-1(6.0.48) 0
-1-[6-(Y

\ 0O 30 July 2004

~ O-car boxyl ic acid
PCT/IB01/00125.

o ) (o)
1-[6-(3-Chloro-phenoxy)-pyrimidin-5-yii-2-N- '\}’\f‘\u CH, .
[4-{1-hydroxy-so-propyi)-benzyl]- l\N’ ;H
carboxamide; é\ HC

cl (6.0.33)
o) F '
2-N-{2-Fluoro-benzyl)-1-J6-(pyridin-3-yl}- : l\i’%ﬁ’b
oxy-pyrimidin-5-yf]-carboxamide; ‘\N/
(6.0.34)
0
1-[6-{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- N":‘\:[Lpi/\@
{4-imino-benzyl)-carboxamide; NZ (o) NH
¢ (6.0.35)
0
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- N!’YLH _
carboxylic acid 4-amino-benzylamide; kN’ NH
o
o/ (6.0.36)
0
2-N-{5(1-Hydroxyethyl)-thiophene-2-yl]-1- NI’\/ELH ==
~ [6-{pyridin-3-y1}-oxy-pyrimidin-5-yf]- : '\N’ o 54
carboxamide; CH,
= HO
N -
. (6.0.37)

F(6.0.47) 30 July



6 yo CH3(6.0.49) 0 1-[6-(3-Cyano-phenoxy)-pyrimdin-5-yl]-2-N-N\ CH3 .
{4-f(1-hydroxy-iso-propyl)-, N HO CH cyl cohexyfinethyl)- camp}?w s 6
-C=-N(6.0.50) 0 2-N-[4-(1-Hydroxy-iso-propyl)-benzyl]i-16- wy

(3-met hoxycar bonyl - phenoxy) - pyri m di n-5-N CH3 yq- car boxam de; H3C O

H3C (6.0.51) 0 Cl 2-N-(2-Chloro-benzyl)1-X6-(3-N

nmet hyl car bonyl - phenoxy) -pyrimdin-5-yl]-N ~ O / carboxam de; (b yo (6.0.52)
CH3 30 July 200/502501/ 57025 PCTI |1 B01/ 00125 -56 DETAI LEDe@¥aBGRIoEEl ON OF THE
| NVENTI ON 6. 0 Processes for ‘Making the Conpounds of Formula (1.0.0) Methods
suitable for preparing the |eft-hand .sid&3ef a conpound of Fornula (1.0.0)
is illustrated In Synthesis Schene (10.1.0) below, where R7, Ra, and ZA
have the sanme 5 neaning as defined above. The-final product is shown as

Formul a (2.0. 5)———S¥YNFHESLS-SCHEME (10_1_0Q)
- O
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- NI’Y“\E //
carboxytic  acid [5-(1-hydroxy-ethyl)- I\N/ (o) S
thiophen-2-yimethyll-amide; HO CH,
0
R E o/ {6.0.38)
. S .
2~N-[5-(1-Hydroxy~i.§o-propyl)-ﬁ1iophene-z- hi’Y“‘ﬁ //
YI-4-{6-(pyridin-3-y1)-oxy-pyrimidin-5-yil- Lo ™ 5 on,
carboxamide; CH, -
_ & OH .
N .
: {6.0.39)
O
© 4~(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- n{’\)ﬁj\ﬁ //
carboxylic acid  [5-{1-hydroxy-1-methyl- I\N/ o S CH,
sthyl)-thiophen-2-yimethyl]-amide; CH,
‘ "OH
o :
] o~/ ) {6.0.40)
O
2-N{4-{1-Hydroxy-is-propyl)-benzyl}-1-{6- Nl’\ja\u H
(3-methylthio-phenoxy)-pyrimidin-5-yl]- I\N/ o CH,
carboxamide; @ H.C
: ‘ _ CH, (6.0.41)
- .O )
1-{6~{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- Nl’\j\)Lu CH,
{4-[(1-hydroxy-iso-propyl)- LN" ' _ :
cylcohexylmethyl}-carboxamide; HO  CH;
Eo (6.0.42)




2?2 FEROHSs 0 SOC21IRII H2ZN 4 (2.0.5) 10 In reaction I of Schene (10.1.0),
the 5-carboxy-6-chloro-pyrimdine conpound of Formula (2. 0%& OE)onverted
to the correspondi ng ethyl ester pyrimdine conpound of % 10 1) by
reacting (2.0.0) with ethanol in the presence of thionyl chloride. The
reaction mxture is heated to reflux for a tinme period between about 1 hour
"to about 3 hours, preferably about 1.5 hours. 15 In reaction 2 of Schene
(10.1.0), theW@PW}?PzSester 6- chi oro- pyri m di ne conpound ofcraeavenizsa (2.0.1)
"is converted to the corresponding ethyl ester conpound of Forrmula (2.0.2)
by 30 July 2004 WO 01/57025 PCTI | BOLl 0012®--57 reacting (2.0.1) with a
conpound of the formula, V-OH in the presence of sodium hydrtde or cesium
carbonate ‘and a pol ar aprotic solvent, such as dinet hyl formam de (DWF). The
reaction i s carred ature hetween about 60C to about 150C,

preferably abou 80 to 100C for a t| me period between about 1D hourls to
about 24 hours, hour s 3 of Hchens
(10.1.0), the e hf“e"r“ﬁp 9‘E“°Xﬁﬁ¥"a\=dwe5§3 cun&;m (2.0.b) is
converted to thi ’ét‘h'ﬁ"egw'bar boxy- pyri mv@roe co q of | Formjl a

(2.0.3) by reactdamecan®@e:0. 2) wi th sodi um Qydroxi g&_in ethanol splventf The
reaction mxture is heated to reflux forla ti diri od bet weenj about| 3
hours to about {5 hours, preferably about 4 hours™10 In reactiop 4 of
Scheme (10.1.0)} .the 5- carboxy pyrlnldlne conpoungl of Formula [®043)3)
prepared in thepr rathesis—which forns thelleftd{hand
side of a conpgound of Fornula (1.0.0), i$ reacted with an am ne of Formul a

(2.0.4), whi chr i g gQ. 4. nd|)sig und of | Formjil a
(1.0.0). This do g‘ ‘Qf! %1@?%%%??"”5“3% an m nen aﬁbl 1e result i$ an
ani de |inkage t|h '87 ns e tRetygiryadn-di und onyul o 15
(1.0.0). The rdadinebrilamdecaned out using @ mxtu of the coupling reagents
1- (3- (dinethyljam no) propyl ] - 3-et hyi carbodgfimd drochl ori de.} and
- 1- hydr oxybenzotiii azol e hydrate. O her coypling agents, e.g.,l-
~di cydohexyl carJodiimde (DCCl), N, N - car )onyl di i o azol e and §(6.044)
benzotri azol - 1-fyr diethyl  phosphate, may —aso—be—tuset—Fre—coupH ‘
reaction is carfried out in an aprotic, polar soI e. g , N, N
. 2-N-4-N, N-Dimethyl-benzyl)-1-{6-(4-fiuoro-
phenoxy)-pyrimidin-5-yl]-carboxamide; N’ H,
¢H,
F (6.0.45)
0
4-{Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- N’\IILE/\Q\
. A ) i
carboxylic acid  4-dimethylamino- N N'CHa
benzylamide; _ éHs
0
o~/ : (6.0.46)
2-N-[{4-Aminosulfonyl)-benzyl]-1-[6~(4- N = N .
o | I o]
fluoro-phenoxy)-pyrimidin-5-y0- N° o S/-/-NH
carboxarnide; ' R
o]
F ' {6.0.47)




20.di net hyl f ormam de (DMF); dichi oronet hane; tetrahydrofuran (THF);
~acetonitrile; or N nethyl pyrrolidinone (NWP). Anhydrous |

- N, N-di net hyfformam de (DVF) is preferred. The reaction is C|4H¥£Pout at
roomtenperature to slightly above roomtenperature, and for a period of
-from8 to 30 hours, usually 10 to 24 hours, nore usually 18 hours. In '
Synt hesi s . Schene (10 2.0) below the syntheS|s procedures described in

"~ gener al 25 twWeAEsTEdsove in the description of Synthesis Sclvampedisd. 1.0) are
carried out with respect to particular starting naterlals i nt er nedi at es,
and a specific final -product, 4-(benzo[ 1s8]di oxol -5-

yl oxy) - pyri m di ne-5-carboxylic acid 2 fluoro--(1-hydroxy-1-nethyl ethyl)
benzyl am de. 30 July 2004 WO 01157025 -58 SYNTHESI S SCHEME 10.2.0 OH 0 O
(3.0.5) 0 J 1PCTLLRB01100125 5 |In reaction | of Schene (10.2.0) the
4-ch|oro=5;cartoethoxy pyrim di ne of Fornmla (30.0) in anhydrpus

di met hyl f or mam|de é is reacted with 3{4 r;%y\l enedj oxypheno| of
c&r bgna

Fornmul a (3.0.1) B %‘é‘s‘érvw}efﬂmﬂ@m%m sod um hydride,” to
form the nethykamsyic eiyphemmdbeirybinis; di h The
reaction m xturle conprising (3.0.0) and 3 Q 1) IS heate to“a tenpgrature
of from80 to 100 C, preferably 90 C. for nme peri 8d of from 1 hour

to 24 hours, prieferably 18 hours. In react |on Schenme (10.2}0) tHe
5- car boet hoxy-z- met hyl enedi oxyphenoxy- pyfimdin _pq Forrmula (3 (9_033) IS
converted to the_correspondi ng 5-carboxy-4-
- et hyl enedi oxyphenoxy-pyrirnidine of Fornpla (3.§.3) by treating It With
~l'i thi um hydroxijde, in tetrahydrofuran (THF) ndllwat er for i hour to (48
hours at ambi ertzWéﬁﬂéWélPﬁr'Wfqvvlhﬁeew&Mﬁy of 18 h . offhe rleactign
m xture is then (feothymabalyiphéroxyppypididalisyl- b t g, Pr W, 2L 0, wijth 3N
hydrochl ori c ag¢i gabokdmideeaction 3 in Schene (10.210), the
5-carboxy-pyrifgidine of Formula (3.0.3) jn a rous dlctlloronethane or
in 1%\ di net hyllf ormani de, is m xed togethgr at G enperaturle with the
am de couplingjagents 1-13-(dinmethyl am no) propyl |- 3agt hyl car bod)igisle 20

hydr ochl ori de; {1-hydroxybenzotriazol e hydrate; and s
N, N-di -i so-propyl ethylamine or triethylajnine, for from15 to 45 mnytes,
preferably 30 fnutes; after which it is reacted at_ 30 July 2004. WO
01/ 57025 PCT/ | BOV 1838 Egemo-phenoxy)-pyrimidin-5-yi]-2-N- N

{4-{(1-hydroxy-iso-propyl)- L ‘
cylcohexyllmethyl}-carboxamide; é\ HO CH,
C=N (6.0.50)

o
2-N-{4-(1-Hydroxy-iso-propyl)-benzyl] 1-[6- le\jflﬁ OH
(3-methoxycarbonyl-phenoxy)-pyrimidin-5- kN’ CH,
ylj-carboxamide; H,C

O -

. Ha(;’ {6.0.51)
2-N-{2-Chloro-benzyl)1-{6-(3- Nl/fj\ﬂf\@
methylcarbonyl-phenoxy)-pyrimidin-5-yi]- . l\N’ 0
carboxamide;

o

CH, (6.0.52)




- 59 anbient tenperature with the 4-am nornet hyl - hydr oxypropyl - benzene of
Formula (3.0.4) for from12 to 24 hours, preferably 18 hour%J IT 4product
~thereby formed is the compound of For mul a (3.0.5), which isa ound of
~ the present invention. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON 7. 0
Pharmaceutical Salts and O her Forns The above-described conpounds of the
present invention may be utilized in their final, non-salt form On the
ot’her hand, iwodsEs7T85so within the scope of the present i pgemHieiast O
utilize those conpounds in the-formof their pharmaceutically acceptable
salts derived from 10 various organi c ardeéi norgani c acids and bases in
accordance with procedures well known in the art. Pharnmaceutically
acceptable salt fornms of the corrpounds of Formula (1.0.0) are prepared for
t he nost part bx ere t he conpound of Fornula (1.0.0)

contai ns a car bggyT TBrocdt : - Lt reof may be formed by
reacting the 15 T i se—(ﬂt}r@prow de the
correspondi ng basé admwasnlmbmdrbrepanh'g(tamatt%deiﬁe&lé(bh-n&aﬁc&ﬁmﬁmﬁ!a(sﬂd@}lisl met al

hydr oxi des i ncl 0, h d Xl dr nd lithium
hydr oxi de; al kaﬁg‘ﬁ%&’eg‘r%@ taﬁ e’ﬁe fﬂ’ X?E%% ‘8’8%%3% Efn?% HVGBB&F‘% and

cal ci um hydr ®xi ﬂ?"'“&?ﬁ(@"e"ﬁﬁ%lm&ﬁm¢®é§ shewngps Forpubﬁ&sﬁss)um et hanol at e and
sodium propanol ate; and various g ‘qu 89405 h as pi peridine,

di et hanol ami ne, and N 20 net hyl gf’ﬂt 5 | uded are the al um num
salts of the conpounds of Formula (1.0. 0) For certain conpounds of

‘Formula (1.0.0) acid addition saltg Hbe forned,by treating said
conmpounds wi th pharmaceuti gal |y aetf[)%hmmani'*c d i norgani c acids, -

h -

e.g., hydrohalides such ag hydrochloride, hydr ge,\cn dr0| odi de; ot her
m neral acids and their oryespandi ng salts sykh_hs sul n| trate
phosphate, etc.: and al 7 mono 25 aryi $ul f &nattes su
- et hanesul fonate t ol uenesuINf onat and benzenesyld® nat$ a {:'l 86 organl c
acids and their correspondl(zrfb0 salts such as ace ate artrar e
‘succinate, citrate, benzoate, salicylate, ascor bat 2tQH R@Eor d| ngl y, t he
phar maceutical ly acceptabl &®ag d addition salts of the conppounds of
Formula (1.0.0) include, b e not linmted to: Fac& ate, Fadi pate, -
~alginate, arginate, aspag%at ,.9"30 penzoate, ahggnate (besylate),
‘bisul fate, bisulfate, bfomndeo butygai@Etodamholat. carrphor sul fonat e,

capryl ate, chloride, chloroberzoal®e~_cit? L cyclo
di-gl uconat e, di hydrogenphosp 3, di nigh smbenzoat e, (dodecyl sul fate,

et hdnesul fonate, funar@hg) Qal acterate (fromgo.zyu acid), gal actur onate
gl ucohept anoat e, ‘gl uconate,” glutamate, glycerophosphate, henisuccinate,
hem sul fate, heptanoate, hexanoate, hippurate, 35 hydro
hydrobroni de, hydraiodi de, *2- hydr oxyet hanesul f aetate, i ogf 4 et hi onat e,

i so- butyrate, | act/dte, | actobl onate, mal ate, I e, : andel at e,
nmet aphosphat e, 7/k _

HN R® n E
Rz \_,/ 6
(2.0.4) (2.0.5)
10 In reaction 1 of Scheme {10.1.0), the 5-carboxy-6-chloro-pyrimidine compound of

Formula (2.0.0} Is converted to the comesponding ethyl ester pyrimidine compound of
Formula (2.0.1) by reacting (2.0.0) with ethano! in the presence of thionyl chloride. The

" reaction mixture is heated to reflux for a fime period betweén about 4 hour to about 3 hoﬁrs,
preferably about 1.5 hours,

15 - In reaction 2 of Scheme {10.1.0), the sthyl ester 6-chloro-pyrimidine compound of
Formula (2.0.1) is converted to the corresponding ethyl ester compound of Formula (2.0.2) by



30, July, 2004 WO 01/ 57025 PCT/1B01100125 -60 - nethanesul f onate,

met hyl benzoat e, rnonohydr ogenphosphate, 2-naphthal enesul fonasﬁ0 04
‘nicotinate, nitrate, oxal ate, ol eate, panpate, pectinate it %ﬂ

phenyl acetate, . 3- phenyl propi onate, phosphate, phosphonate pht hal ate,.
Further, base salts of the conpounds of the present invention I|Include,  but
~arenot 5 limted to alum num &ammonium calcium copper, ferric, ferrous,
Tithium nmagedMyA925 nangani ¢, nmanganous, potassi um sodpgmesidaszi NC
salts. Preferred anong the above- recited salts are ammonium the al kali
metal salts sodium and potassium and thé7al kaline earth netal salts

cal cium and nagnesium Salts of the conpounds of Formula (1.0.0) derived
from pharmaceutical ly accept abI e organi c non-toxi c bases include, but are
not limted to salts i, rg secondary, and tertiary am nes.
“substituted am K&&"g & t1b‘a‘f*‘r?g°°??&'i“ﬂ offeyjorgia, & rQtty in tad Reeseie.of sdiumibydies
cyclic am nes, efrrssiismsargonale andx phiargeta Sk Ssucttagdimetiifgimainide (DNIG! Jhdre,

caf f el ne, chi or RRAGHBLAR o3Pk ihferaile Phiélh BERFHH UL EAGH NGy about

(benzat hi ne), ?dn %ﬁi&e@y m ne, . di et ano am ne F\:
2- di et hyl ami-noet hano HRYAY Pelitrien BRorAaprs i°e'1bﬁ%{ﬁﬂ) Q- ﬁ@fefab'Y about
et hyl enedi an? nel8h@met hyl m)rphol i ne N- et hyl pi per| di ne, 15 gl ucam ne,

gl ucosam ne, histidi h Pr.op am ne, |idocaine, | yS| ne,
megl um ne, t $- met h}/l"{j%—ac“f) e&hi 2‘ fﬁ'g'r 15’?231 gsbﬁ ﬁmeﬁ@mp‘b’f“b@ £ g
pol yani ne resi n&02 ﬁ%%eﬁ@mﬁwmwiﬂgtmwmmﬁne compaindh e formauts (EIQS)

triethyl am ne, wreastnghs.0.2)with eodiunt iytpKidaly btRdaiblsdlvenl MThe reaction mixture is heated
i o Chydr oxy bRl phsbilfed LbATERIAY ik s ERUTRRIAAD e 4 BT o>t

i nvention which conprise basic nitrogen-containing ups may b
quat eni zed WPt h suclh @geinn ¢ oA Scie@s {O4)0).ahdk §-Larbray-pyiaine e:mgpqundmrt Fothyla et hyl |

i so- propyl and2oa8y prefuedyih ﬂl@bl‘eﬂbl:sdﬁéi) of e QpAitkes, A sl dastinath il orA) al kyI
sulfate, e.g., &hﬁﬁﬁm{ﬂ Formd?d (]Q’bf&?/ %W%’émﬁﬁu&ffﬂ@%ﬁs@é% wp:gﬁ Blo BhkY!

hal i des, e.g., (de ﬁlorldes
br oni des ang i otg g%'ha" A gf“l'mf’ ak(yfm% e fagpoupd g in ﬁ‘Béﬂ'i'E;S‘f athl ori de

and phenet hyl bR 34 "‘eSEﬁ‘:‘P]'S§&F't“§e ipisgarrthet joinsehetve paivea i aoxempbunt ot Hermula
wat er - sol ubfie ah8.0bi |The 2&:ctipl i hdaeied @OPasiNGds nibfturé h:e R ESPMG reshemBti@n. Anpng

the above-reci t @mheRRaHinGREEN-3-6ificaBlifnRle h@ﬁ'@ch\éfﬁd rﬁr €4 er?crxﬁ:reﬁ ﬁl el ude,
but are not |igyted thQrcec% drﬁ C%gxl at %ﬁ?@?ﬁ%ﬁumw%e@ﬁﬁg conate

orl’deg'h

heni succi nat e, IWF'PY@ %‘ﬁzf g
mandel ate, meglG imigazpip. gpgbengptriazg! éy‘d‘eB'H(B GSAEea e, alssibe asegt e, SOdI um
phosphat e, st ear at eTheS %Jpﬁ’t{gerea&ﬂ;l. flé) XJtaiB an a?r%ﬁr é%lgt scﬂvent?’% th Hmal ate,

tosylate, a pre ﬁ d%ﬁ gléd ifpdunds of
Formula (1. 0) ar prepar ' e nt W@W‘?”eﬁésé"e@ﬂﬂﬁ \M’tN a

suf fici ent anouPfthygymolidiane BR- ed’“’b)@f"ﬂs W‘@ﬂ?ﬂﬂ’ﬁ%@amﬂhe(%@h fis prefarrgdhe The
convent i onal rrermtmn.ls cFiried duf @ enclnasenale thdightegrenabai eeipditurs, @Rd 0cd jehdt t he
salt form of from 8 to 30 hours, usually 10 to 24 hours, more usually 18 hours.

In Synihesis Scheme (10.2.0) below the synthesis procedures described in general

25 - terms above in the_ description of Synthesis Scheme (10.1.0) are carried out with respect to

particular starting materials, intermediates, and a specific final product, 4-(benzo[1,3]dioxol-5-
“yloxy)-pyrimidine-5-carboxylic acid 2-ﬂuofo—4-(1-hydroxy-1_-methylethy1) benzylamide.



with a base and isolating the free base in the conventional manner. The
free base forns 35 differ fromtheir respective salt forns gﬁg@ﬁ?gégﬁn
.certain physical properties such as 30 July 2004 WO 01/5702 /00125
-61 solubility in polar solvents, but otherwi se the salts- are equival ent
~to their respective free base fornms for purposes of the present invention.
~As indicated, the pharmaceutically acceptable base addition salts of the
conpounds ofWreWSHFa (1.0.0) are forned with netals or aormeseerssuch as

al kali netals and alkaline earth 5 netals, or -organic amines. Preferred
nmetals are sodium potassium magnesi um-58nd cal cium Preferred organic

am nes are NN .di benzyl et hyl enedi am ne, chioroprocal ne, choline,

- di et hanol am ne, ethyl enedi arni ne, N-nethyl-D-glucam ne, and procai ne The
base addition salts of acidic co sent invention are
prepared by contacting the freegg® éﬁ éﬁ% 0[')2r°sufficient anount of the
desired base to produce the salt 10 in the conventional manner. The free
acid formmay be regenerated by cagtactyngcgbeasalt formw th an acid and
isolating the free acid formin t i he free acid

the cgn»enh—eWner.  f
forms differ fromthgir respecti alt for™F sone alﬁ\ phy sEital
R

properties such as s Iggjlit*. i Ropeol ar sol vents, but rw se the salts
~are equival ent 6%Hfgtr Cdispective, free acid forms for ™ pyrposes of the
present inventi = (%15 Mul tiple salts fornms are included

of the present Invention where a 38&hpound of the presen

contai ns nore than @M group capable of form ng such haQﬂgee
~acceptabl e salts. Exanples of typ?callf tiple salt f(ﬁgﬁ}s |n-c® q_% but are
not limted to bitartrate, di ate, umar at e, di npgl um n ,——i'—'—

di phosphat e, disodium a dg’s 20 In_light of the&bove, it
can be seen that the e chl, | y NcRgptethl e S&A" as used

ressi on "pharnmaceu

herein is intended t anfan active-ingt¥®dient, c §i ng a Lonpound of
Formul a (1.0.0) b getsimst he form of g4 al t FThereof | es cially where
said salt form gonfier & on & active ingredient inpfowed pharmacoki netic

properties as conpa
other salt form of

®ed to ThetHarge formof said actiwg-ngredient or sone
id act@e ingredient utilized pre '_gnonI y. The 25

pharmaceutical |y aggefgtable salt form of said act 3% ngredi ent may al so

initiall'y confer a Yed rabl@%har macoki netic property on said active

i ngredient which it @ not previously possess, and nay- even positively

af fect the pharmacodynam cs of said active ingredient with respect to its

therapeutic activity pLn,.th . arnacoki netic properties of said
acti vg i ngr esglli ent V\_:XIRI %%llér{r'a?géigg‘;g%"aev@?%@ﬁpe " ”teg'ﬂ"y?pﬁ'@ﬁﬁ?fe‘ff Famyia ¢ he
manner in whi cH3E8) ifaatuerpisedimetyioaaprmide(DME) i reaptedhwitht Ietimelylepedioxynbipriol of
menbr anes, whi diemiue G@ i iming kseree tof yeshund cptdite) vrebodiumf Byadde, toh@malkegor pti on,
di stribution, . methylenedioxyphenoxy-pyrimidine of Formula (3.0.2). The reaction mixture comprising
' {3.0.0) and (3.0.1) is heated fo a temperature of from 80° to 100° C, preferably 90° C, for a
10 time period of from 1 hour to 24 hours, preferably 18 hours.

oy

In reaction 2 of Scheme (10.2.0) the 5-ca|:boehoxy#memylenedioxyphenoxy-
pyrimidine of Formula (3.02) is converted to the corresponding  5-carboxy-4-

- methylenedioxyphenoxy-pyrimidine of Formula (3.0.3) by treating it with ithium hydroxide, in

- tetrahydrofuran (THF) and water for 1 hour to 48 hours at ambient temperature, preferably for

15 18 hours. The reaction mixture is then made acidic to a pH of 1.5 to 2.5, preferably 2.6, with
' 3N hydrochlaric acid,

in reaction 3 in Scheme (10.2.0), the S-carboxy-pyrimidine of Formua (3.0.3) in
anhydrous dictiloromethane or in N,N-dimethylformamide, is mixed together at room
temperature with the amide coupling agents 1-]3-(dimethylamino)propyl]-3-ethylcarbodiimide
20  hydrachioride; 1-hydroxybenzotriazole hydrate; and N N-di-iso-propylethylamine or
triethylamine; for from 15 to 45 minutes, preferably 30 minutes; after which it is reacted at



bl ot ransformati on and excretion of said active ingredient. While the route
of adm nistration of the pharnmaceutical ‘conposition is i rrpoarot nt nd
vari ous anatom cal, physiological and - pathological factors ¢ %Q ically
affect bioavailability, the solubility of said active Ingredient is 35
~usual |l y dependent upon the character of the particular salt formthereof
which it utilized. Further, as the artisan wll appreciate, an agueous
sol ution of sWP&VEEIS ve ingredient will 30 July 2004 WO @€i/modan?s.
PCTf 1:1BO1/ 00125 -62 provide the nost rapid absorption of said active
ingredient Into the body of a patient beifdg treated, while lipid solutions
and suspensions; as well as solid dosage forns, will result in less rapid
absorption of said active ingredient. Oral ingestion of an active
i ngredi ent of -F (1.0 Q) i.S [he nost eferred route of 5
adni ni stration ? %'?%Hrt g}ea %rﬁlgfeg%thg aef‘lé?ng}'f°m5§¥{\724ﬁ‘?’%‘?‘i??§'jbe'§ﬁﬁ A GLIR/-0Afr
absorption of s 14lp 24dPus. PaEEaNYC'8heN Terpraguct thereby aey isihd ewtpewhdiof
physi cal char acFemig{30s, wigt ls agzemppotdar thé presengivedios caused by irritation of
the gastrointestinal nucosa, destruction by digestive enzynmes. and tow pH,
I rregul ar absorpti 0 pul sion in the presence of food or other drugs,
and net abol PsmPE 4 HION GRTHE INVENTION he i ntestinal flora, or the
l'i ver. Fornmul at i~ AR S gno ¢ g8 ent into different
pharmaceutical ly accgp ective in _overcomnng or
al l evi ating oneﬁr%[ n@g@?ﬁ%ﬁ@%&ﬁ%@%@é@%g_%ﬁeﬁ'g[')’reéjr%' %aﬁcbc?u"ﬁ%g'?g'. %ith
absorption of oral 4osage f ot "HGrihB aFyVIIn thegicong ohthe Rressnijyveptiog ffar ed i n
accordance wi t hYiiERcihgse coenRgynda dnsthe fomeef thefi@hasinaettinally becestalpasalis daivddriom t he
reaction m XPur earibys opanic ndi ifordasic bdidsahd yas@y i0 ee6rashcdWitApdtedPes Weflkdd@h ¥ MeANs
known to the ch@gwst skilled.in the preparation of organic conpounds. Once
separ at ed sai d conpound can be purificed by known nethods. Various nethods
and techni ques can RyamgestiFalysactdpteblegalinfomisoof tiee@apanisost FntlipUnid) eat i on,
and i ncl ude, e. grepareddor $tei rhdsBiait B conbeRfidni Slednd. imkiw?mhymoﬁﬂraqma}OQF aﬁhy;
I on- exchange chgfagRt QALARIN chr, ; LNty chramatography;
preparative thi g | aver wﬁﬁﬁﬁgn%ﬁgggg' Esg%g%lggg@ﬁ\%rﬂﬁ b3 Jonms P’é(r:at?%(%&hel 1
‘Stereoi somers A conpound W Thi A T he S FELVEP e PIrgteanding, erse)addiep 96 such
that its consti PFERES ofsudrhesesae dahmppldydsexidee nrgding ipptagsiyechyirmidspeugiemi n t wo
or more differ ehdrovide snd ithempliviexitiauikalige earttl @wltal Igarbxide® BIRE & biHuining&oxiddS a
consequence, saérd QRIPMOMABXE AbP meBl bRIaEOdY., Aotadetum ShETRR ‘sﬂ%rrgq[?ﬁm
Sys-trans isonephsmihs QUtvR08 & 191% QafsesStSl.lecL S poerding, | di e??ﬁc\)/l\h e atnd S ‘
st er eoi soners a%elwrll% super| mposabl e m rror inages or & W™ ey are
enanti omers < whi"g gﬂ?iﬂlecﬁ'ﬂ' fdeq2rpine pup the gampayge ofFprmuladl-BPesence. of
one or nore asynmret !’FblCcertQﬁ-ch%uﬁfs%orhma t(h(?.b}racﬁ%ﬁi&dnts'ﬂﬁn&aysgg o(r:rrEe rb?/'
Enantiomers ar eﬁ'&%'s&gur%ogh%g lN heph%rrr]n%céupc%ﬁyeacgeggble arganic and inorganic acids, e.g.,

hydrohalides such as hydrochloride, hydrebromide, hydroiodide; other mineral aclds and their

corresponding salts such as suliate, nitrate, phosphate, efc; and alkyl- and mono-

25  aryisulfonates such as ethanesulfonate, ioluenesulfonate, and benzenesulfonate; and otﬁer
organic acids and their comesponding salts such as acetate, tartrate, maleate, succinate,
citrate, benzoate, salicylate, ascorbate, afc.

. Accordingly, the pharmaceutically acceptable acid addition salts of the compounds of
Formula (1.0.0) include, but are not fimited to: acetate, adipate, alginate, arginate, aspartate,.

30  benzoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate,
digluconate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate,.
fumarate, galacterate (from mucic acid), galactuionate, glucoheptanoate, gluconate,
glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate,

35  hydrochioride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate, metaphosphate,



di stingui shabl e because they rotate the plane of polarized |light by equal
anbunts, but in 30 opposite directions. Wiere two or nore [ | C '
~carbon atonms are present in a conpound.of Formula (1.0. 0)%@@5@% t wo
possi bl e configurations at each said carbon atom Were two asymetric

. carbon atons are present, for exanple, there are four possible

stereoi soners. Further, these four possible stereoi sonmers nmay be arranged
into six posswdhesia rs of 35 stereoi sonmers that are difj@mgedosizsom each
-other.- In order for a pair of nolecules with nore tham one asymetric
carbon to be enantionmers, they nust haveegglifferent configurations at 30
July 2004 WO 01/57025 PCTILBO /00125 -63 every asymmetric carbon. Those
pairs that are not related as enantionmers have a different stereochem cal
relationship referred to. as a diastereoneric relationship. Stereoisoners
that are not eWEHTIEBHRPE. aeihwberzoaly droadvdPeERiiSeRtars 2-asphiiganesuiasptai nonl vy,
di ast ereoners. MAipdtingld. nitates coxalete| okalpvwerasipe péclinald, delvelfatt, ephegizbea®, sery of

t he conpounds ophehggropitnge, phospHatdDpHagphata®, pheahepl ated to be a part of the
present invention. Wthin the scope of the present invention there is thus
i ncl uded conpounds dwiiEbbaeH Wit o @, Qippquirdstof theerasent invesitiroingiyds,, bubiard notwher e
these are enént linvteerts ,alunivem] Bdinshiveh, abicién acvbped TRIR, fehrABE Mhlm/Tmsgrdsign, of said

T opor t1ons. of  aal thhisbue, bouSsun B, 35 P Sl HES L0 o BN, o
proportions | S . af | {
sai d enanti orrerge%*egtfﬁ% o B e %Ela&@e%f&a&?og'."m\mglp%tasé'“@o??ﬁd%nﬂgw For nul a
(1.0.0) conpri s&¥h&telat sl celsiup prd magagsiugy galts of; tipqompaupdne Eormyind 08) desvédnc| uded
Wi t hi n t he- scoptenophageecelticaihgoopable brpaicinordionit thsed incudb,aet ¢ mbimtedtoasits Wwel | as
M xtures of 1@nyoftpifarg setBRtdRy, Qhd Eldrd afth@SSBERAINRINhes MAAINY nalfRPQEdHIRNS
thereof. By waygs i el ki Bminkd) ahd % E RS Xi@ﬁ{lereéihere.e.,' Binfle, %ﬁ' e
asynmetric carbo%,atom Hﬁ?( a . con;ﬁiounal of. Forntl a (1.9 6" reSil i ng in
the (-)(R and {¥ft%s) SHYRIPBREr s THRS eofNERaRethwenedianine, g dbegpthiihn t he
scope of said cHswpEde plighmatamine cadittylamingept Zisietyismihdethbat, s, 2-
prodrugs and netiaktoflantiresthdnbiestemblariibe, ethylae@anites NequBkHoipRdthd, W-alfylpipsrRingnd
useful In treat idGmPE, RERYERL | ﬂgidﬁgegmaggﬁﬁgs ,sgraggsim tﬁd%i?ﬁe.dﬁsﬁfﬁ@' bed

mu :

further herein. \her d of la (1.0.0 'f or m of
CO R ana () (OHE, % ARIRGURIRRS, nendblB, Bt fie scope

exlsts 1.n

ife, R 2 (eRROlE. Bodrakiney, ARSIIB RRNeTh fhE ocope

of said compountPt& (Y1 dheskemiter tidhagpiaming  Fipthylqming( R)triresthyiemine.oner

al one, in the ctipervigmieandirib-(hydedpattiaimetidninedrémetieming). pr edom nant share of

the therapeutic actcio\r/ni tuxd%gfsihdes in.only one of said enantioners, and/or.
|

unvant ed side effects Teside I"R FBHPY MEHE" S8 LOTPER PATY Offesecofaiinghe case
wher e there?? s SOWEMaNPs aRteizevil schagenlice (békaidhalides e.ghimehdgittalalso- .
activities of bwbiy sudetiuyheiddest heidesiasd ftiddshe(C,-Cfaky dagtenb.b.hiimethfile scope

of said 25 conpastialasdl didngr b (Ch-Gle) Rk hllBes! & NoyC BB, MIBL mpitth tdae (-) (R
enant | omer presgoi wiorides, bromides and lodides; and aryl-{C+-Cy) alikyl halides, e.g., benzyl chloride
and phenethyt bromide. Such salis permit the preparation of both water-soluble and oil-
25  soluble compounds of the present invention.

Among the above-recited pharmaceuticat salts those which are preferred inciude, but
are not fimited fo acetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate,
hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nih'éte, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, SUIfosalicyla'te, - tartrate,

30 thiomalate, tosylate, and tromethamine. S

- The acid addition salts of basic compounds of Formula (1.0.0) are prepared by
contacting the free base form with a sufficient amount of the desired acid to produce the sait
in the conventional manner. The free base may be regenerated by contacting the salt form
with a base and isolating the free base in the conventional manner. The free base forms

35  differ from their respective salt forms somewhat in certain physical properties such as



together as a racenmic mixture or as a non-racemic mxture in any ratio of
proportionate anounts thereof. For exanple, the particular %Ellog@f‘f
activities and/or physical and chenmi cal properties of a pai Ind
enantiomers of a conpound of Fornula (1.0.0) where such exist, 30 may
suggest use of said enantionmers in certain ratios to constitute a final
therapeutic- product. By way of illustration, in the case where there is. a
pai r of enantWofE$783s t hey may be enployed in ratios sucbhcomedides(R) - 10%
(S); 80%(R) -.20%(S);- 70% (R) - 30%(S); 60% (R) - 40% (S); 50% (R -
50% (S); 40%(R) - 60%(S); 30% (R - 70%1(-S); 20% (R - 80% (S); and 10%
(R - 90% (S). After evaluating the properties of the various enantioners
of a compound of 35 Forrml a (1.0:0) where such exist, the proportionate
amount of one orsol ?Y said 30 July 2004 WO 01/ 57025 PCTI | SO | 00125 64
enantiomers with t"é?"rlf‘rﬁc’é“??tF ey °H‘FW§|”1"|S@‘§ aferegyivalfnl e theliyaepestive free basee i nal

t her apeutic pro&lﬁ'@ffwwmqseﬁeﬂbﬁt;lf@mhnmﬁmn a strai ghtforward manner. 7.2

| sot opes There is fugln‘fcate QAL el i ncluded within the scope of
a, conpound of 5 For ? 07g r?"afeé’ 'JY cf:eaﬁa\"ﬁ/b"}s%@f“?"éff"? oiifComPRPEDf . An

i sot opi cal | ydab&f Fesaig 30 %5?’05"‘9“(‘5’%6@?1@!'851"94?@!6@# alkali metgis @)d alglinkaertit | cal to
- sai d conpoun@ beretajsoer prbanicl @dtest Rabferaxienddls BB IBdiund ! REBsiVA, ndhddiuROBROUNG

have been repl acfeuhy PreddOByRic &En%@ar@%h&ﬂ:eﬁi}le@.}l&%{rﬂ %ﬁio;%{:mca%ss
nunber differen | om which is
usual |y found hélﬁeg%égéﬁa@x&%’ﬁmg& i sﬂnﬁggﬁ\ﬁw@h‘aﬁ?’é’#@adl ly avail abl e
comercial ly and V\/(’II'Ui&b&ﬁadtﬂtMnEﬂsbf%mémfpainﬂﬂofwtpfésé%hﬁ@mﬁ%q’r J:W nula -
(1.0.0) 1N accOsHHIE thifed attiibin i b 3hdich ﬁw&&e%ﬁ%ise 4 u‘éé.’ﬁ S8 opes

g, ort oo BOR gl s g sl e spes g o
33respect i vel y. PR WEhARssid At iefatmiheirescid oy indhe, copvepfionptimenmett 1Toe fesf acrdor a
phar maceut i cal | fpresdieptaaizhe respédivechit fomistsbradwhitin hikicapripatisdSudhi2e seNibiigor e of

t he above- nent i apeEr Joweris) PR SthéHAid BE sSht Q@%qdi\é@ﬁt%ﬁérr&gpech\;eﬁregggr?f mastf&rrs s
contenpl at ed toguﬁf‘os&&fﬂbﬂre&éﬂﬁdéﬁi@#e of the present invention.

| sotopically-la | ed conpoun Formula (1.0.0) may be ‘used |n a nunber

of beneficital ways.Mdfipl sedonpb ere iRdddSAHR RieGadpk Y ﬁmab@éehﬁﬁbeﬁlﬁm&@(i of

Formul a (1. 0. 0) congoshd.of ﬂ@%resénpm\ym&oﬁrloﬁalr{s%ré)@lﬁ tlm%% oh? g&?gﬁ# %3 SH or 14
n rate

C has been inco i ssue
di stribution as?ﬁfgﬁﬁ%&e ?”%8‘?8%‘& ag'plfssogp'ﬂ E'g”'hwes@”""“f‘ fPlyde vt a8t and 20
carbon- 14, 14C fafiatris F'?ceﬁ‘?eefdé‘r“?@ie f@peg{uﬁ@pr diphpsphalef disediyomr adi on and
em nent det ect &hyddchigride.| ncor por atlon of heavi er isotopes, e.g., deuterium

2H, into a ggnpound ﬁ?htolga n? fg}@} wi || provide therapeutic
advant ages bas ed on 't AN %8? et B Syressien, phgfmaceulipally acceptable
i sot opi cal | y-1 aff¥l P‘eﬁfe‘éb?fﬁﬁwﬂﬁend@ toamean ayeectvb dlgiedient teorminbing 3 commsd et es
- directly info Fomula(1.0. :0) utilized in the form of a salt thereot, especially where said salt form confers on
. said active ingrgdient improved phammacokinetic properties as compared to the free form of
said active ingredient or some other salt form of said active ingredient utIIIZEd previously. The
25  phammaceutically acceptable salt farm of sald active ingredient may also initially confer a
desirable pharmacokinetic property on said active ingredient which it did not previously .

possess, and may even positively affect the pharmacodynamics of sald active ingredient with
respect to its therapeutic activity in the body.

The pharmacokinetic properies of sald aclive ingredier;t which may be favorably
30  affected include, e.g., the manner in which said active ingredient is transported across cell’
membranes, which in tum may directly and positively affect the absorpfion, distribution,
biotransformation and excretion qf said active ingredient. While the route of administration of
the pharmaceutical composition is important, and various anatomical, physiological and
pathological factors can critically affect bioavailability, the solubifity of said active Ingrédient is
35  usually dependent upon the character of the particular salt form thereof which it utilized.
Further, as the artisan will appreciate, an aqueous solution of said active ingredient will



.increased in vivo half-life or reduced dosage requirenents, which under
nost circunstances 25 woul d constitute a preferred enbodi NEM&%%
present invention. An isotopically-labelled conpound of Fo u .0.0)
can usually be prepared by carrying out the procedures disclosed in the
Synt hesi s Schenes and rel ated description, Exanples, and Preparations
heréin, substituting a readily available isotopically-I|abelled reagent for
its correspomsiongs7esn- i sotopically-I|abelled reagent. 30pcembernizdm 2H, can
.al so be incorporated into a conpound of Fornmula (1.0.0) for the purpose
of mani pul ating 't he oxi dative. mnetabolismpof said conpound by way of the
primary .kinetic isotope effect. The primary kinetic isotope effect is a
change of rate for a chemical reaction that results fromsubstitution of
‘isotopic nuclei, which in turn is caused by the change in ground state
ener gi es 't equi r 8§V BB SR APSIRIPOf B Adirs Beredianbiata discivdy efe ralisntibsingot opi ¢
35 subst it ut i on freatgdowhite finig solgkenodnd ausheraiiseas wiel ot sofpiaiossigh forriswilitebytimiesul t in a
| oweri ng of the ragid@byatbtionsk &licac®BRE@dent.Or - @ chem cal bond, thereby causing a
reduction in rate for a rate-limting bond 30 July 2004 WO 01/ 57025

PCTI | B01100125 - 65 LY edneesign &fee privel igradiael obitenmoila 8.8)5 the mestereferredroute 6f on or
near a saddl é- pedmitistigifoneaabre RfsHdye contnivlicd) e teontihy, ButrBbkdritioR BrRd&Cin

reaction, the pe@dateigeToit &hbetda@iel BhlcRS by HysRA &&L&{&& s a&bés;f%&h&,a' ly. By
way of illust rag;ngs%,cal\t‘ggg%i%?aldgneg k‘um IS tbguaﬂ ){o 3 ﬁgﬁrﬁoon atom at a‘'non-
exchangeabl e site. Tate i frerentes grnigelps, fueess, sepiugtion by digestive enzypgss
difference in r&tdow pbdreouer absaplien erqpeqpuiionin fhe RERgensR pbifsed retthpr dragsi gl
conpound of- For matakpligribyen@ymes obthe mucaswahe bebinyl fierkf & the livdhe Forptiafoh besa@f sai d -
conpound i n 16 vect@ndgredisitiinto diftrenheesicRl AFREAK 50 ik rﬁég%eéfdaéﬁ@ém In
di scover ing andofRyahd Bt BibubiGoAPSUMAE AU NeBre i SEBIALGAlldSnS eeks to
opti ni ze phar magokinet|c gar areters whil e retaining "JRLTT SBPEES Vi r o
properties. It TooR o EIABREAME™ ur ni se that nmany conpounds with poor

llohar _rrflcok: netic pfOfﬁléuﬁﬁoﬁkif:ﬁ%ﬁmﬁar(ﬂﬁtb)apré}gec%l ﬁ%%éoidgaee% ﬁ%éin@@.f,lsv JBdgabol i sm
nvitro liver,  ni ar s,0ow avail.abl e provide val uapl e
i nformation gbdﬁ%?@s%gﬁbs%%z?%{ R 455600 gidtys o “H’;E.‘“{'&B%ﬂ‘i‘a&wm M turn
pernits the PraPTBRATeaTR K109R tode deistakiled s dhepmppation gEOreRnic coTRsMIde. Price0. 0).
~with inproved sterBRed ©§id tchinrsuerh canr lees psifiedniyeknioen snethhdso X iverintis wethoaat aaol | sm
- Si gni }‘ i C(ant i rr;)tedmahrﬁas b lisddn ) RESIB. G IsbdRlibrC and HufdchioR San@ finch@eMOyNds  of
Formul a (1. 0. 0) agigfifod: ] . DE o S 3 i

digidiort %n%lfma‘ﬂm %ﬂﬁwﬂ mrm@oﬁ%\ﬁﬁ}\./ 2 %hgﬁﬁ%{q% %go il %rfgh,y, gel

gquantitatively jn ter of_Lncreases 1N 1N ViV .
concentration a{:hrporrr"é?%ggnﬁhrﬁ P TTRGPTRY: Sfepiatve fhip-laver chromptaaranhy; #ad sqvedt dose
response curfe PEeRn- and F; and in terns of decreases in clearance, dose,
and cost - of - goodis. Perewisemefs i | | ustrati on of the above, a conpound of
Formula (1.0.0) which has nultiple potential sites for oxidative

met abolism e.g., b&?{}'??“@dI’?‘ﬂ}'&ﬂg@é??P%Pfd:r?B“”é?n(d'oﬁg/El%B%W%tﬂﬁhﬁs ggnstipientt o g
nitrogen atom #eMpArepARpiigiof feingargrgell Bspak indwabrogrse differanhivays, despitt balihg
~conbi'nati ons of identical connectivities. As a consequence, said compound exists in the form of

25. sterecisomers. Sys-trans isomerism is but one type of sterecisomerism. Where the
stereoisorpers are nonsuperimposable mirror images of each other, they are enantiomers -
which have chirality or handedness, because of the presence of one or more asymmetric
carbon atoms in- their constituent structure. Enantiomers are optically active and therefore
distinguishable because they rotate the plane of polarized light by equal amounts, but in

30  opposite directions. '

Where two or more asymmetric carbon atoms are present in 2 compound.of Formula

(1.0.0), there are two possible configurations at each said carbon atom. Where two
asymmetric carbon atoms are present, for example, there are four possible sterecisomers.

. Further, these four possible sterecisomers may be amranged into six possible pairs of

35  stereoisomers that are different from each other.- In order for a pair of molecules with more
than one asymmeiric carbon to be enantiomers, they must have different configurations at



hydrogen atons are replaced by deuterium atons so that some, nost or all of
said hydrogen atons are replaced with deuteri-um atons. Hal f-d)i fe '
-determ nations provide an expedi ent and accurate determ nat $OMUIL 20046
extent of inprovenent in resistance to oxidative netabolism In this
-manner it is determned that the half-1ife of the parent conmpound can be
extended by as 25 nmuch -as 100% as the result of such .
~deut eri um f orwtngli7zaigen substitution. Deuteriumfor-hydrogefmubgisi tution in
a conpound of Formula (1.0.0) ‘can also be used to achieve a-favorable
alteration in the netabolite profile of .igge parent conpound as a way of
di m ni shing or elimnating unwanted toxic nmetabolites. For exanple, where a
toxic metabolite arises through an oxidative carbon-hydrogen, C-H bond
sci ssion, the deuterated 30 analog is reasonably expected to greatly
di mi ni sh or - el i WEAREPGFFEET JHossPaifsHiat arewatreleldd aneeribotrs have aglierent n t he
case where the gertcheuitahrelatmstherblend tb Ss NdbsideomalicreldRhdihbNisNddgomdreMat Furt her
i nf or mati on congehitieR@tidnlde: ofd Aled diafired; o il euteriumfor-
hydr ogen substitution nay be found, e%égs?@'ioﬁlmmkg%ﬁoﬁﬁ'gf&%ﬁewer . Og. Chem
55 -3992-3997, 199 oHbésd el knewnedspacts bf th@stgreodBimaistly obtRe Si6undS i omhB8 7 ;
gg?'&g; , 23(3\7/ Zg%(%@.ﬁﬁﬁn%asﬁﬁbegﬁanw&%)m@n{ i@htlof Wlﬁlin%e;swlafg}ﬁga@m stry
: - ' r , rc nesi s

583. 688, 1003, 2y oon fiere S S%ﬁ%&@sﬁ%ﬁ”f@%%ﬁgﬁiﬁe 5‘9’8%_£°52é‘i‘Af’li‘ED
DESCRI PTI ON OF THE I"KWVERT: exanemgrsTine: afdel enanfamerse siceoismigigs aifi saldc al
Endpoi nts The d¥$tiomesi and ffiicel Lk.oImaoviecturesh oiiures dohieinibd @rcpprtanki  said
appl i cati ons t cenaftiombrs tatare 6iisrn® Hithl e Rropbradndét Sid(chafiorRars R RS ddhic and
where appl i ¢@bl fixialR. expb@NAtchAfbu of REmOL] ﬁ!og)?lmmﬁggpﬁlgrgsl%m%:sssgn%{-aalteed W th
such therapeut|&as%pegjngrga%rong.m ere Is u?l SO0 Set tTorth a disclosure of
various in vitro assays and Snrirare fOaRIM%KRer i fettscompaind nthe rigdvidugabl e of
provi di ng dat a YSIFfLPET et well 7S driKtirere ofapry e matre af eaid Kiesterbrawesp EudniyC
utility of the reempionsibseobf Fornula (1.0.0). 10 The therapeutic utility of
t he conpounds of Fornul af.@l.-o, 0) is applicable to a patient or subject
afflicted with a di SEXRETBYSTREhthe B werelmreds asialaesymmalic carhen atteiref or e | n
need of suth t9@RIEAFoTRed1.BBnwefilion &l ther (SER) ktds(+iF)@ndntienaepidertafchadhizt her
adm ni stered t ondudedradttn Be scdpelBBEEd cohfpotitiell JhEMRidtckiyCack&pi-bB saRfdmi®! " and
animals’ 15 USRSkEP LR Hethifies! il WBPSE ulfane RO it darl Yherll HTRIRE NOS S
opposed to ot hﬁﬁe@%”%ﬁﬂasdis%setgr% anc,.ma dk| rg? g}m el corrpounc?s- of Fornul a
(1.0.0) have tHerapeutic appl reabriieps S 0 S5PRe e 2 ARIPAMISY  and i n
particul ar 'of tﬁﬁ’ﬁﬂ'ﬁ)?s(.toﬂ pistst in the ol IR AFNA) shashiemerst theteds elb@msiudefl manmal s
(Mammal i @) 2 e withip [thedssobevaf tshid pontplhend S0 P S)Dénatitb@erDdid@s,adl tthe (YIS Rhirfitmed t h
regard to bei ngiont,af tial R Ghel il BREERBICorld FadAREl sAfe SERHE Wdpduuper ei n.
Marmal s have VaéJcﬁWy RS & é‘liytoﬂe of said enantiomers, and/or unwanted side effects reside in only °

- one of sgid enantiomers. In the case where there is substantially no difference between the

biological activities of both enantiomers, there is further included’ within the scope of said

25 compound of Formula (1.0.0) the (+)}(S) enantiomer and the {-)}{R) enantiomer present

together as a racemic mixture or as a non-racemic mixture in any ratio of proportionate
amounts thereof.

For example, the particular biological activities andfor physical and chemical

properties of a pair or set of enantiomers of a compound of Formula (1 .0.0) where such exist,

30  may suggest use of said enantiomers in certain ratios to constitute a final therapeutic product.
By way of illustration, in the case where there is a pair of enantiomers, they may be employed

in ratios such as 90% (R) - 10% (S); 80% (R) -.20% (S); 70% (R) - 30% (S); 60% (R) - 40%

(8); 50% (R} - 50% (S); 40% (R) - 60% (S); 30% (R) - 70% {8); 20% (R) - 80% (8); and 10%

(R) - 90% (S). After evaluating the properties of the various enantiomers of a compound of

- 38 Formula (1.0.0) where such exist, the proportionate amouﬁt of one or more of said



humans and are therefore likely to be subjects of treatnent. This applies
especially to the 20 canine and feline groups of mamals. O e‘hﬂwl s are
val ued as donesticated animals and their treatnment in accorda % h the
present invention is likely in view of the adverse econom c inpact of not
treating the di seases and conditions described herein. This applies
especially to the equine, bovine, porcine, and ovine groups of mammals. The
- conpounds of WONsH$ (1.0.0) inhibit the PDE4 isozyrne ardramessaly have a
25 wi de range of therapeutic applications, as described further bel ow,
because of the essential role which the-d&dDE4 fanm |y of-.i sozynmes plays in
- the physiology of all mammals. The enzynmatic role perforned by the PDE4
i.sozymes is the intracellular hydrolysis of adenosine 3',5'-nonophosphate
(CAMP) within prg-iﬁnfla t r_% | eukocytes. CAMP, in turn, is responsible
for nmediating tHe errect URYER GRESHes b il sonstiute Fie findd dRprapaitiel preduch 30
consequence, PDEA" hesRieminef i sptigifaward sieyywi. f i cant role in a variety of
‘physi ol ogi cal prigcesketepés There is extensive literature in the art
describing the effects of PDE inhibitors on various inflammtory cell
responses, which |n H ¥ ifusertcentemmigeddp de dncludg, withip dieuagersi of e doimpouon obf
super oxi de proodremiuen(!.0@k dpopicdiaitiiedst, foslse taedX i Sn aBWpitaPBbIRE fnA SdfSa T act or
" (TNF) rel ease i Romp0ofi df OeHALIL 51.0.0) RUEHREINS LS4 & s first
dentified in 195, T LT A %ggt”%w@ 1985,
and the PDE4 inhibrtors roligram and denbury R TENeT B Vies fRede BEFIYY on i n
clinical trials "?ffrﬂ’[TF’?f IFBEY o thy BlaniayDass proress BeRpeH s@d algp whish isONSIl
i ndi cations suclPuasin daiyee Exdmples oSedispes)wiicht dre/readily anatieble @smhdbrbibiy adwhiat  PDE4
i sb':_he pr } mgiDEm @hm&phﬁ?égzh&biﬁ@and m'gmug m‘in@c%rdaﬁ%mﬁ%@éqtabﬂ%ﬂgd four
subt'ypes o socekdurBs, inciu - are w del.
distributed in émﬂﬁ 1 gsqﬁsm%%g:%éﬁ?j% %E%i: rﬂy%&ghg)%%f' b%:‘é’ﬁ’é’g’°’gﬁ'_q?°ﬁ%ﬁf r
MRNAs. PDE4D i s expressed I h ki aney, Nt hymis, Psrial P i 'nfestGiespedivdy- 3¢ col on
tissues; and i s ¥PPEAS Foui K& Yed Prodrup thatenf, or iphgrmagiuticalit adceptabieciats of
prostate, and gl wibceritaiislogod noatidftieyhevefieBlojedtidoRpetamilol dther Botggtls b Weakl y
expressed_i nsheaiératopk BeeHMnlatel toBwithin RELLpERRe prafthEfBntoh.eSt €S, and ovary
ti ssues; PDE4A and PDE4B are al so strongly expressed 1in brain and skel et al
nuscl e tissues, and Ariraeriraintebsiedsqmpeund @fiFirmulp 100 v be bsedan a namiskr ovar y
tissues. PDEAC beneftarvng| For exsppie a6 RetofidalySitRked batpoid SEfndih @ 36 a5 oe! | . and

Is al so weakly hQmrXPFAi858M ido | 5 B Ras : bSte eI ot
et e S il

detectabl e in the, majgrity of, fhe above- nentioned. eS. INe,
of isozymes js the predom nant Torm o phEEhRtIRERaSe f9-JiHEm 1th antel |
types inpli @t el TR 1Ehr Gnee eReTbPefarey foli thelnsass, ofaprdpasation gant osmeiRentlr I OW
derived cel | t gqrstabilityningorpdratibre bichepvietdsatpts, exn rdeeaivDE, iDE4omBouhil@F Maj or
CAVP- et abol i zi Rgmeagprpwil frodde riefHbIRE ad¥Bbgbd Wab AT B: Qfebtefilttdie siBfly bs One of
two maj or CAMP- pi @QEHidaWy'-lébgﬂég NoMPSiRd.' "breater metabolic stability translates directly into

increased in vivo half-life or reduced dosage requirements, which under most circumstances

26  would constitute a preferred embodiment of the present invention. An isotopically#abeiled
compound of Formula (1.0.0) can usually be prepared by cénying out the procedures
disclosed in the Synthesis Schemes and related description, Examples, and Preparations

herein, substituting a readily available isdtopically—labelled_ reagent for its comesponding non-
isotopically-labelled reagent.

- 30 Deuterium, ®H, can also be incorporated into a compound of Formula {1.0.0) for tﬁe
purpose of manipulating the oxidative metabolism of said compound by way of the primary
kinetic isotope effect. The primary kinetic isotope effect is a change of rate for -a chemical
reaction that results from substitution of isotopic nuclei, which in tum is caused by the change
in ground state energies required for covalent bond formation subsequent to said isotdpic

35  subshitution. Substitution of a heavier isotope will usually result in a lowering of the ground
state energy for a chemical bond, thereby causing a reduction in rate for a rate-limiting hond



airway smooth muscle. PDE4 is exclusively present in neutrophils,

eoSi nophi | s, basophils, and nonocyctes, while in nacrophages PDE3 and
PDE1' activity, and in T |ynphocytes PDE7 activity has al so Hbdy 2004

~ denonstrated. The beneficial anti-inflammatory effects of. i nhibitors of

PDE have been denonstrated heretofore using in vitro experinments, which

" have established 20 that such conpounds inhibit superoxide generation in
‘human nonocytweers@si nophils, and neutrophits; nediatorpd@e@asesi N
basophi | s, macrophages, and neutrophils; and TNFa rel ease in nonocytes and
macr ophages. PDE inhibitors also inhibitggediator rel ease -of inflammtory
cells like nonocytes and nonocyte-derived macrophages, lung mast cells, T

| ynphoeytes, B |ynphocytes, alveolar macrophages, and eosinophils. 25
Beneficial anti-intlamatory-effects have al so been observed in vivo
heretof ore, i nBPelHLsEP theBpndibmrkingfevent cocwy as oieara Jaddidaaiperebiont dony e | ungs
of sensitized goioniatepifgs mutpebdud: e@amu R ®baubr aRedutichl raidspedn- beLafekddvi ty and
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Formul a (1.0.0)"f ‘t?‘?“% ﬁa ?Fé??@a%ﬁﬂ?&ﬂcr@em> areFERtndaey & usef ul
in the treat rren?e"@iaseat“(ﬂ??fé"carf’dsen"emnwt-qup@sasthma The term "atopy" refers

to a genetic  predi | toward. .t he devel nt of t (i mredi at e)
hypersensitivity re%@?’ig%érwg&auo"o eab&"&rﬁﬁ?ﬁ‘%ﬂfrg?{r%ﬁ'ﬁ@]ﬂ 3P)y‘§'fﬂ‘ fFeMiirleThe nost
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an allergic manifest
9 accurate 9 ttermmatn:m 0

f the extent of |mprovement in resistance to oxidative metabolism. In
this manner‘tt is determined that the half-life of the parent compound can be extended by as
25  much as 100% as the result of such deuterium-for-hydrogen substitution,

Deuterium-for-hydrogen substitution in a compound of Forrula {1.0.0) can also be

used to achieve a favorable alteration in the metabolite profile of the parent compound as a

way of diminishing or elimi‘nating unwanted toxic metabolites. For example, where a toxic

metabolite arises through an oxidative carbon-hydrogen, C-H, bond scission, the deuterated

30  analog is reasonably expected o greatly diminish or eliminate production of the unwanted
metabolite, even in the case where the particular oxidation is nota rate-determining step.

Further information concerning the state’ of the art with respect to deuterium-for-

hydrogen substitution may be'found, e.g., in Hanzlik et al, J. Org. Chem. 55 -3992-.3997,

1990; Reider ef al., J. Org. Chem. 52 3326-3334, 1987; Foster, Adv. Drug Res. 14 1-40,

35 1985; Gillelte et al , Biochemistry 33(10) 2927-2937, 1994, and Jarman ef al ,
Carcinogenesis 16{4) 683-688, 1993.



term "non-atopi c asthm" as used herein is intended to refer to all other
-asthmas, especially essential or "true" asthma, which is pr@yﬁhe? @y a
variety of factors, including vigorous -exercise, irritant p ¢ 8 :
psychol ogi ¢ stresses, etc. 15 The use of the conpounds of Formula (1.0.0)
to treat atopic asthma or non-atopic asthma is established and
denonstrated by the nodels of PDE Inhibition, inhibition of eosinophi
activation, aMAOV¥e2Sbronchodil ator nodel s descri bed bel orcT/E@HizOZY e

I nhibition - The ‘ability of the conpounds of Fornula (1.0.0) to :
selectively inhibit PDE4 is denonstrateday the human PCE i nhi bition assay.
In this assay all 20 isoenzyne preparations are derived from human
sources. PDE3 and PDE4 preparations are obtained by taking advantage of the
predom.nance of PDE3 isozynmes in platelets and PDE4 isozynes in
~neutrophils. The follomnng techni ques are utilized. Ctrated human bl ood Is
col l ected and nBEIANE dextran sedi nentation, -density

" gradient cent r Prugattie@Reuls Anplications ang Clinkcal Endpojpts erythrocytes Human

platel ets fromthe Sﬁ@ﬁe&ﬁﬂl&@@h:aﬁm%@ \S‘&;ﬂ?%%ﬂ?ﬂ@?ﬁ s tlélxgulc KA 2.7

M KH2PO4 1.5 lets are
suspended in 10%}%0 ﬁll\l%%cw m'u’a?bolozﬂ’ M’%ﬁ'& Frdf's“@e’eipwle Emwanafmfthe cincal

di t hi ot hrei t ol , ©P7NE pseqciatepimyth sush-thgrapppticappiicatinsi Tapre b @lsb odt fathizRigcipuet ease

i nhi bitor sol uefivervss in Gitrhsisayls anf anjptabiigeraRbeiiyibrbs ividhQiY/ dabAoiQyt | ,Qﬁd,,(g7dagg/ m in
2-propanol ), 1 alfmentlteum@%hmae@nﬂm@qnéth%béaum%oPEé- mGRGdd: of Fimlananol ) .
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The compounds of Formula (1.0.0) inhibit the PDE4 isozyme and thereby have a

25  wide range of therapeutic applications, as described further below, because of the essential

role_ which the PDE4 family of isozymes plays in the physiology of all mammals. The

enzymatic role performed by the PDE4 isozymes is the intracellular hydrolysis of adenosine

\ 3,5 -monophosphate {CAMP) within pro-inflarnmatory Ieukocﬁes. CAMP, in turn, is

responsible for mediating the effects of numerous hormones in the body, and as a

30 - -consequence, PDE4 inhibition plays a significant role in a variety of physiological processes. -

There Is extensive literature in the art describing the effects of PDE inhibitors on various

inﬂah‘nmatory cell responses, which in addition to cAMP elevation, include inhibition of

_superoxsde production, degranulation, chemotaxis and tumor necrosis factor {TNF) release in
eosinophils, neutrophils and monocytes.

35 PDE4 was first identified in 1885, Nemoz et al. Biochem. Phannz;col 34 2997-3000,
1985, and the PDE4 inhibitors rolipram and denbufyliine were studied early on in clinical trials
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are excised. cdt into

removal . S I b dianeter 210
segment s aggd pl tg% g%ﬁ imr}\migz?hﬁq;q{hfbg ﬁ'?})amﬁ‘?et ogERn 2'1 RmaH SrongRfetceiophiy 128 wi t h
fetal calf serRPLBES)edeGTrSIsRintasoRhigmagiophagssytndubttiontiisiend DWBE@)easnd 0. 1 M
sucrose as - in monocytes and macrophages. PDE inhibitors alse inhibit mediator release of inflammatory
: cells {ike monocytes and monocyte-derived macrophages, lung mast cells, T lymphocytes, B
lymphocytes, alveolar macrophages, and eosinophils.

25 Beneficial anti-inflammatory effects have also been observed in vivo heretofore
including inhibition of microvascular leakage into the lungs of sensitized guinea pigs, and
reduction of bronchial hyper-reactivity and eosinophilia in cynomolgus monkeys foliowing
repeated anfigen challenge. It has also been demonstrated heretofore that PDE4; inhibitors

_ potently suppress TNFa release from mononuclear phagocytes.

30 8.1 Astlima '

One of the most important respiratory diseases treatabie with PDE4 inhibitors of the’
type within the scope of the compounds of Formula {1.0.0) is asthma, a chr_onic', ihcreasingly
common disorder encountered worldwide and characterized by intermittent reversible airway
obstruction_, airway hyper-responsiveness gnd inflarmation. The cause of asthma has yet to

35  be determined, but the most common pathological expression of asthma is inflammation of
the airways, which may be significant even in the airWays of patients with mild asthma.
- Based on bronchial biopsy and lavage studies it has been clearly shown that asthma involves
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pressure transdicer ert AT LAty Nsduan R anesevaritie s1py #lance are
stabl e, sustdi nEePnaFeErerBionTRSe deriesdiion hirgan sneeese BDER/and POBApEFartions are
i ntravenous i nf dsaimed bpfakilbonisetige of (Hoeddinahdd M_P&@éowﬁlpétzggénd POEC
PCT/ | BO1100I 2S fsgzlrmesnﬂlngﬂiloﬂqilﬁ) ThePRIRRS ddnricied b WRYE doirfted A $loda 0! an
diluted with thoﬁQJﬂe%t gndb Héu C?Jh{?sd are separated by dexiran sedimentation, density gradient
' ' centrifugation, and hypotonic lysis of erythrocytes. Human platelets from the same source
25  are washed with PBS (NaCl 140 mM, KCI 2.7 mM, KH,P04 1.5 mM, Na,HPO,, 8.1 mM, pH. -
' 7.4). Neubrophils and piatelets are suspended in 10ml of buffer (0.24 M sucrose, 1 mM _
EDTA, 1mM dithiothreitol, 10mM tris HCI, pH 7.4) containing the following pretease inhibitor
solutions: 5 ptfml of phenyimethylsulphony!flucride {7 mg/ml in 2-propanol), 1 p/mi leupeptin
and pepstatin A (1 mg/ml each, in ethanal). After sonication for 15 sec at 4°C, homogenates_
30 are centrifuged (2200g). The pellet is resuspended in 10m] of buffer and the sonication is
repeated. Pooled supematants are stored at —20°C.

Other isoenzymes are partially purified employing chromatographic methods as
described in the art, with PDET and PDES being obtained from human lung, and PDE2 being
obtained from human platelets. PDE activity is assayed in the presence and absence of a

35  test substance of Formula {1.0.0) at varying concentrations, using _the ion-exchange column
method described by Thompson et al., Nucleofide Res., 10 69-92, 1979; with 1;1M[sH]—cycIic



saline. Test conpounds of Fornmula (1.0.0) are adm nistered when the
response to bonbesin is maximal and stable, which is calculated to be 2m
after the start of bonbesin infusion. Reversal of bronchocoi¥st# €%on is
- assessed over 1 h following either intratracheal or 5 intraduodenal
instillation or intravenous bolus injection. Bronchospasnolytic activity is
expressed as a %inhibition of the initial, maximl resistance (RO)

foll owi ng t hewomirsresson of bonbesin. EDP val ues represengcih®ushase whi ch
causes a 50% reduction of the increase in_ resistance induced by bonbesin.
Duration of action is defined as the time®n mnutes where
bronchoconstriction is reduced by 50% or nore. Effects on blood pressure
(BP) and heart 10 rate (HR) are characterized by ED20 values; i.e., the
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- 25 Bronchodilator _ Activity . - Various isozyme-selective PDE inhibitors have been
identified that cause effective relaxation of alrway smooth muscle in human airways, while the
presence of enzyme activity by PDEs 1, 2, 3, 4, and 5 have been identified in these tissues
and cells. Selective inhibitors of PDE3 and PDE4 have been shown to cause relaxation of
" bronchial rings under various conditions. -Further, cAMP is involved not only in smooth
.30 muscle relaxation, but also exerts an overall iniiibitory influence on ainmay smooth muscle
profiferation. Airway smooth muscle hypertrophy and hyperplasia can be modulated by
'GAMP, and these conditions’ are common morphelogical features of chronic asthma. The
combination of a PDE3 and PDE4 inhibitor has been shown to have a marked Inhibitory effect
on proliferation. Several PDE isozyme families including PDE4 have been found in human

35  pulmonary arteries and selective PDE inhibitors have been shown to exert relaxation of
pulmonary artery rings.
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the respiratory pump. Pressure changes within the thorax are monltored directly via an
intrathoracic cannula, using a differential pressure transducer so that the pressure difference
between the trachea and thorax can be measured. and displayed. From these rneasuremants
of airflow and transpulmonary pressure, both airway resistance (R;. cmHZDII!s) and
compliance (Cdyy) are calculated with a drgltal electronic respiratory analvzer for each

respiratory cycle. Blood pressure and heart rate are recarded from the carohd artery usmg a
pressure fransducer.

30

35 When values for basal resistance and compliance are stable, sustained

bronchoconstriction is induced by a continuous intravenous infusion of bombesin (100



. endot r acheal

35.paired t test is used. 30 July 2004 WO 01/57025 PCT/ 11301/ 00125. -73
Prevention of | nduced Bronchoconstriction in Allergic Sheep -. A p£ cedure
for testing the therapeutic activity of the conpounds of Forditi (?% 0.0)
in preventing bronchoconstriction is described below It is based on the
di scovery of a certain breed of allergic sheep with a known sensitivity to
a specific antigen, Ascaris suum that responds to inhalation challenge 5
with acute asvQ@¥§7023s | ate bronchi al responses- The progresmonfidsot h t he
acute and the late bronchial responses over tine approximtes the tine
course observed in humans with asthma; -7reover, the pharnacol ogi cal -

nodi fication of both the acute and | ate responses is simlar to that found
~in man. The responses of these sheep to the antigen challenge Is observed
for the nost papinddst hel [ i i ch makes it possible to

noni tor the loﬁ%@ﬂrgt rsH% g’éesli:rﬁsa%&eogec? }r,r\\ﬂ?é%ﬁmg@g?'@t@ﬁtﬁ%fmﬁ phgsphatg uffered; ¢ ° | ung
resi stance Adul-£2 ‘gﬁhggﬁ CPROHNAS offoamia b0 giste agminisBreft yhqniteateaponse S tHGbesiy) ar e
used. All ani nmalsgnaxingeandraisble. whinh ic ralduleted & beldm tikke Yhelsimeof Aokt idlsiog, Ut aneous
reaction to "1: 168@rsar oflbrddddthstrichioh US i26988se®@ ovdS fipkdiswindt LR Rdubaly o2Nd 2)

t hey have previ d. t:q i l atian .challenge with Ascar]s suum
with both an ac ﬁ?ﬁeju%df ﬁa@s’%gg%gsﬁrrf&baﬁ%g% %?1”5 A eBE’P‘g'ﬁfPﬁf"é"lﬁy"c ety is

onc
obstruction. Se&PABTARAM fon ohfp indahy maxigpal frsistegcg (Re) Soliovinagheginfysion§83. The
unsedat ed sheepPeesit s valupsrapresantdheciasetwhich cdubes aH0BTeduDS bitthadincratisé A t hei r
heads i mmobi | i eeganciltiesd bypmeain. doabh RS Ofeihdits BRFAL NMARIAYRSW th 2%
i docai ne SOl ut iraithoodnsubith iR IBHSE mb. BAANGSHlod BEQUINBLE, ROR T |
ntu e :

.into the | oygr .The anifmls are then 1nt R A" f ed
%t uﬁ%qﬁ raag%aﬁra{ﬂ ee%‘?yh 1 RHEY F9-1NLOPFRgHiER Fduse BE & HRPYROBer opt i ¢

br onchoscope as™&SYti YR 3teprdaiyshptiopr essure is estimated with the ésophageal
bal l'oon catheter (fiLd@GnWM.tdd of W), which i osi ti.oned such that
i nspiration progduces a_ n%guat {;\égma?!%_@éﬁd,ea)ecng |"5%fef] Sﬁ?‘-"aﬁ f1°5”8?"§6?f'l"§/me

di scerni bl e cardrogent Eonee MFragbedshrlinstiatone lsp as gayeeus srepensions qonteinhg BB hea i s
neasured with a”&$PeRstY) Wetes e capropidineet sufficiensin seldfes :Sushelsiansipre achiard ed

t hr ough and 1postt fmokedhiete stsabll faticlk kige fiolto @imikikk@tdn A S8 RGNERted HRG0 4

Transpul nonary @Re&ISH5-2 perdase). - AA-adedudd mﬂib@rfo%oﬁ?b?s%-@ﬁﬁ n tracheal pressure
and pleural pressure, is neasured with a ditferential pressure transducer.

Testing of the presduheabeyedest todsbrompandsat Birmdy/@1.@0) ax@niibednchodiaer fdeage shift
bet ween pr essuradesages inl titvaige oBiromo@g11008 Yng®b iv0orld 1o 50Mmghd i Measur enent  of
pul nonary resistance (RL), the nmaximal end of the nasotracheal tube is :
connected to a pne@ﬂéﬂlﬂﬁﬁ&ﬁ%hﬂ@h@%’?‘@ﬁwwbéraﬁeb@wnmtbftalcmmdufanary
pressure. afe risowia@dd.Oben tes@Ptoosd idysheacie @ifmedii & fabbrsd brballies ufiSesaats ONPUL er

for on-1ine calatinad fdranaibrdRling of &Ml ARS %HM(XQO-Z@? E)iag{i”i%e Bzrsﬁi@'ré atory

vol ume obt ai nedybyeisdegration, and flow. Analysis o rea IS
used for the determ nation of RL. Thoracic gas volume (Vt.) is neasured in

a:- body The egg albumin (EA), grade V, crystallized and lyophilized, aluminum hydroxide, and
methysergide bimaleate used in this test are commercially available. The challenge and

25 subsequent respiratory readings are carried out in a clear plastic box with internal dimensions
of 10x6x4 inche;. The top of the box is removable. In use the tap is held firmly in place by

fou;_' clamps, and an airtight seal is maintained by a soft rubber gasket. Through the center of

each end of the chamber a nebulizer is inserted via an airﬁght seal and each end of the

. boxalso has an ouﬂe'F. A pneumotachograph is inserted intd‘one end of the' box and V‘is
30. coupledtoa volumetric pressure transducer wh!_ch_is then connected to a dyndgraph thrbuéh-
appropriate ,c_ouplers'. While aerosolizing the antigen, - the outlets are open and tﬁe
pneUmotachogra’ph is isolated from the chamber. 'The outlets are then closéd and the
pneumo?achog’r’aph and the chamber are connected during the recdfding of the respiratory
_pattems. For challenge, 2 ml of a 3% solution of ahtigeri in saline is placed in each nebulizer

35  and the gerosol is generated with air from a small diaphragm pump operating at 10 'bsi and a
“flow rate of 8 I/'m. ’



pl et hysnaograph, to obtain pulnonary resistance (SRL = RL Vu). Aerosol s of
Ascari's suum extract (1:20) are generated using a di sposabl nlﬁx%?d

nebul i zer which. produces an aerosol with a mass nedi an aerogip gi amater‘
of 6.2 pm(geonetric standard deviation, 2.1) as determned by an electric
. Size anal yzer. The output 30 July 2004 WO 01/57025 PCTIIBO /00125 -74 from
the nebulizer is directed into a plastic T-piece, one end of which is
attached to tWe05i@Sotracheal tube, and the other end ofPaWiBel0i2s8 connect ed
to the -inspiratory part of -a conventional respirator. The aerosol is
delivered at a total volune of 500 nml at-74-rate of 20 ml - per nminute. Thus,
- each sheep receives an equival ent dose of antigen in both placebo and 5
drug trials Prior to antigen challenge, baseline neasurenents of SRL are

obtai ned, 1 nfusion %&é‘&nifﬁﬁbﬁ%@é Ublal‘%oésgalrn]il gpat%sgelp lon&ontalmnérqlhal | enge,

t he nmeasur enent Qf

i nhal ati on chal |E§n '"%@%ﬁl‘fdé“‘gﬁ'ﬂﬁ?'%ﬂh@éﬂe “%BBWéH@ﬁit1§aM24m are
obt ai ned i mredi 4% t'%{'ft'érm%ﬁht*q giEtnatebe sereiofin commborent df, the? resfignsel rat§ ares, 6. 5, ,
7, 7.5, and 10 ietrededntraantusig 8m padn &l dersg enaldibawii® g ofibteystgiad. Sradd ©
separated by sat a}e%ﬁﬁxpﬁékdﬂﬁéﬁ%eroéoﬂofg% EfAliHJanE or S} gtﬁrwrgfﬂﬁ&qﬁsgnra%rg?rgﬁ[éé%pe a bol us

dose of the test n |n S ound for
0.5-1h prior to g{g@gggﬁ&% 5%”’?& SROURYOPS PYspise & messpiRd fpg

descri bed above’esﬂ’ai’ifyd%"ﬁré’l?‘gs\f\al I | s one way ANOVA test is used to corrpare t he
acute inmmediate resggg}g,ﬁgbu;,&g omh'htﬂae(?oﬁfage éeﬂgral{;)r%%lﬁmlstgrecf dtf'e(?%%@(nc"ﬁ' L Lhe

ani ma’ B9sed on

controls and th c(}jlu‘%ra Bsiy

the use of pri $ T‘Fﬁi{ NOURYSAT} ROBEA Chafiengey ; This compoung are eitnenigiispaived &y i zat i on
of a pri mat €°mo&lpe B %FeiRceh o sysnRsen int1Ps-regtioesl. T awiime o SEtvampagRINbSed

| nfl ammat i on Resehmiiy @baval0si)4b,10 98y (oA -fridf loadBIle@maia trity iate starvelN ©

anti-infl ammat obysmid iThe bfivig ot &@%EQ@MRQ%% ba%Q o ﬂ?erlrrgU'l:t?to dt]éﬁrgasg)ﬂ'nel S -
denonstrat ed by ay

si no
bl ood sanpl-es %ﬁ? f@ng’ d";so {}e%"teaﬂc?ri’pgpﬁpﬂ%?r? 9&1”8 %/Vc‘?h[%ﬁ"’tﬂ?f' EYrElsfi et
eosi nophi | nunb E;F"H‘Qf'a B0 eRugtehEeARsic. o&trosgs and gn EDs Waleed el ood i s
col l ected i o WEdefined as@yelosqmmmmmvammm@eamam of syinjg@ol yso%i trate (3. 8%

pH 7.4). The antico ated bl ood dlluted(ll with

phosphat e- buf f er ed 3% i 9'?-‘23““’5 0 Bral e msﬁ'?“fsq%itﬂﬂé%ﬂta“ﬁ Wity rd he
magnesi um) and P@‘W'ﬁ'?se?fézamb'ﬁt(bﬂ Q50 johibk AesersAnticepinreed Fhalmbe ivsthd sespirbtodB2 -
1.085 g/ m, pH farahjelers, B.ga abaymesistac, of e honke. tedtQLYjR i gvam|Rl i figgat i on
(30 mnutes, —1A@fdX 15 ROMoealRANGS hedHy 18Rk St dieyPhRATEIGA!

interface aLg & t r I
neut r ophi Ue%gi niah#%eggmﬁ&%c? % AOMPF&W “E4. b °H‘TW6§5€ lcﬁrf’é*’}as‘i“?“'iﬁ‘?nf’fl y
i piratory parameters are recorded for a penod of about 30m to establish each monkey’s
normal control values for that day. For oral administration, compounds of Formula (1.0.0) are
dissolved or suspended in a 1% methocel solution (methylcellulose, 65HG, 400 cps) and
given in a volume of 1 mi/kg of body weight. For aeroso! administration of compounds of
25  Formula (1.0.0) an ultrasonic nebulizer is used. Pretreatment periods vary from 5m to 4h

before the monkeys are challenged with aerosol doses of Ascaris antigen.

=

Following challenge, each ‘minute of data is lcul_ated ‘as ‘a percent ma'nge from
control values for each respiratory parameter including afrway resistance {R:) and dynamic
. compliance {Cyn).  The results for each test compound are subsequenﬂy obtained for a
3_0 ‘minimum period of 60m post challenge which are then compared to prev:ously obtalned .
~ historical baseline control values for the particular monkey involved.  Further, the overall
values for 60m post-challenge for each maonkey, ie., hlstoncal base!me values and test
values, are averaged separately and are used to calculate the overzll percent inhibition of

Ascaris antigen response by the test compound. For statlsunl analysis of the results, the
35 paired ttest is used.



30. resuspended in 35 m of isotonic ammoni um chloride soluti on

(NH4Cl 1155mM KHCO31li OnM EDTA. 0.1mM 0-4C). After 15 mn,

washed twice (10 min, 400 x g, 4C) in PBS containing fetal @al yi@?’um(Z%
FCS). A magnetic cell separation systemis used to separate eosinophils and
neutrophils. This systemis able to separate cells in suspension according
to surface markers, and 35 conprises a permanent nagnet, into which is
placed a col UKQO¥F | ncl udes a magneti zabl e 30 July 200BCHABOWINIST7025

PCTI | BO1/ 00125 -75 steel matrix. Prior to use, the colUm is equilibrated
with PBSIFCS for ‘1 hour -and then.,fl-ushed3with i ce-cold PBS/ FCS on a
retrograde basis via a 20 m syringe. A 21 G hypodermc needle is attached
to the base of the colum and 1-2 m of ice cold buffer are allowed to

SLLL%at ;m O:Jgh the AERHER of Ruub B SARHHEHL i Aol Leor-‘%f r%e&r#ﬁrcli%t oS
_magnetic parti clfi}gghe("’gﬁlf F 2P 8T oHBRBITSf Fognd (8ayn P’E‘t?ﬁ‘j"\ﬁé‘%?f‘@ﬁ“{“ﬂm“"“
super par anagnet isclegibeddicley) It isTireedern diertispively birecertnio pletd dfatitgic SBbGwimEEgnet i c
particle mxtur énownsensficitydas ebcitlantige, Asedrs 4G Tthabond sl inkdibh SHakedged to 5
{”heW![ E)B l)l(‘:et %‘Ce)l dnﬂP %!e%@%ell @Qe Gr@rllchllal Sré%&r@&”j’h@&odr%rs o b%W tMe &%Ie a(R? Flg?q?e | nt O '
slowy into t he%s)f1 é'!‘nr'eﬁ% "ses °verT%ge ?98f°ﬂ'ﬁ?fe‘°1 e t"ﬁ'@r?"'\%%?s?@ﬁ“’?ﬂ Prhhumaes wihs
(35mL), which ?%“‘feaaff@fea‘fer y'eapaer@awwq Medificaiipn efboth e aculd anvriate espemsesdt t 0
di sturb the nagsiedardatnbyfolrabemod Teeipome bl thesalshea dy the MR Ghdiehgt ke St eel
mat ri x. Non-| abgbRfledRs the GBI pait iRh6ir kAL laﬁfaﬁr@@:hictp n@kw%%ﬁ}ss:ﬁee&trﬁdn 19 tube
and washed (40 The sul t.in IS resuspended
in5 m Hank%s %?1%2%% ngégﬁt‘%g%ﬁ |'°%")r"1‘c"(’sl‘—’@’gréia UNAISSITINE  cel | nunbers and
purity 15 can be ass&ma&e@mw& médd wbiaft. of 351Ky GRRAMEE0 RY) afeDlsHiMAY SOV ed
fromthe magnet uéﬂdnéehﬁvo cﬂ@ﬁg r1P@.Q,i |1ava§ LAGk| PH..t n§ou§|w«£‘ 'to 280009 P{B'aqd S t hen

washed with PBS, &?onsnﬂb%] Ascans %Emman g%ﬁ%}( ha ea'v?flglgsgrea?ﬂﬂﬂ%ﬁg@fﬁaemsol ution

cells are count & m Cro
is added to th&ha&e&ﬁw@, A%ﬁ'i'w"'mﬂepﬂﬂzee@am frenslengentsielion @nth 8 dabss bronchial
contam nati dh v@hwwwﬁmmm@sntal &ﬁ)R@yR@@pﬂ:muarmam e prepared-on a
‘Shandon Cytospin 2 c% |nner 100 sanples. 3 mnutes, 500 rpm. These

preparations are stai ﬁ@ faéerréﬁ'?'f‘%ﬂ it & &3} in &9 prpng Pesitian Wﬁb‘f‘@rﬂ?ﬁﬁ‘ﬁed by
li ght mi croscopymealeat ﬁﬂ%gopm' aesthetia GG wast IpassagBe With 2% dikicking yolitien, assessed
by excl usi on obalibanyptaeterhd atigancéitsribuy phd dosStrilaftEthéliohsHegdhidis. HR2SnaRd =Ri pet t ed
Into 96 well ni | 6&0 InbubRd mhaa @stred MldRkachdal 1000 milou&fmé ot @53nds E& |J§:4 N lbypieEACH
wel | cont ai %?ucp:lror%ﬁ‘o gag% r| &PQ% 1 eosI Nophi 1 Sus ensi on; 50
| HBSS; 10 i eni n Vat 10n @fﬁs RS £ forhaeep!
conpound. The Eaﬂ?Pﬁ fheter(filled Y‘I’E‘dd@ft"éﬂ’) Wihich istpesitionad s énseifationgideses af or | Om
prior to addit i tagaliyg pressure deflection with clearly discemible cardiogenic oscillations. Lateral pressure
- in the trachea is measured with a sidehole catheter (inner dimensions: 2.5 mim) advanced
through and positioned distal to the tip of the nasotracheal tube. Transpulmonary pressure,
25 e, the difierence between fracheal pressure and pleural pressure, is measured with ‘a
differential pressure transducer. Testing of the pressure fransducer catheter system reveals
no phase shift between pressure and flow to a frequency of 9 Hz. For the measurement of -
pulmorniary resistance {Ry), the maxmai end of the nasoh'acheal tube is connected to a
B pneumotachograph The signals of flow and transpulmonary pressure are recorded 6n an
~ 30 OSClHOSCOpe which is hnked o a computer for on-line catculatuon of R, from transpulmonary
__pressure resptratory volume obtained by integration, and flow. Analysis of 10-15 breaths is
) :used for the determmatwn of Ry Thoraclc gas votume (V,g) is measured in a body

pIelhysmograph to obtam pulmonary resistance (SR, = R;_ . V,g)

Aerosols of Ascaris suum extract (1 20) are generated using a disposable medical
35 nebulizer which produces an aerosol with a mass median aerodynamic diameter of 6.2 pm
{geometric standard deviation, 2.1} as determined by an electric size analyzer. The output



an: actl vation stinmulus fM.P (10 M dissolved in dinethyl sul foxi de and
thereafter .diluted in buffer, such that the highest sol vent, chﬁ?btl’atl on
‘used is 1% (at 100 pMtest corrpound). 30 MIPs are agitated to Itate
m xi ng of the cells and nmedium and the MIP is placed into a |uninoneter.
- Total chem | um nescence and the tenporal profile of.each well |Is neasured
si mul t aneousl W &hzs 20m and the results expressed as. arbitrary units, or
as a percent aég 4#79%% MLP- i nduced cheni | uni nescence in t hECHBAUNES of test
compound. Results are fitted-to the Hill equation and |ICS values. are
cal cul ated automatically. 30 July 2004 W®H61/57025 PCT/ 1B01/ 00125 -76
Compounds of Fornula (1.0.0) are active in the above test nethod at
concentrations in the range of from0.0001pMto 0.5 ptM with preferred

embodi nents bei fgm At debizdlis ailcQBLHIL {lcO'P eéenon;[ehe% ot FH%OIS 3 céedr? 50;] Ma;['g

20 nM Fromthe en 1
- useful for the %%%pﬁe thrr’é’?it%g)g' |‘ﬁﬁ SMt”ﬁ' '%P"B?f?f’ r‘?JE‘Fr"\‘Fé"aéﬂ% Qﬁy@ adi seases
—or other condi tPHH%“"P’WVB?PW‘P‘TQT“%PFPWH?QGNWW atotal wiame biFopatd: bk citel ci20 ihey ar e

useful for the pergetute hugeaddrsbag hiceibes a khli@lent|dBsc\dr BMMgEH in bb blkcebo and
anti-inflammat ogyga@ki vity, their influence on airways hyper-reactivity,
and their profile In relation to PDE i soenzyne inhibition, in particular as
sel ective PDE4 i nhiRjiet orastigen thellesmpnipseing meadurementsiord SR, @ik daetaad afsionsref ul  for
the treatment, ine tgedotmbaudt Blstaddd 10 bR BYchAGHdeCind ﬁ%&r&ﬁéﬁtaféﬁ;_is%§&édu%l ve or

fl
adri ni Strat ) on Qe RS o gi%@:ges gﬁ?%‘*o&“%?ge% OB et Heofonens ) o

(1.0.0) - are usé& ’ a%?ﬂ@'ﬂﬂﬁ?f‘é’"ﬂ'le'éﬁeé'ﬁ‘f?tdnzégﬁl%gtsﬁhé’%@!@urrence
of bronchocdfst £ &fer ﬁﬁgﬁﬂrc“a"ﬁighe’f"a%w drvatests agt seprodeddyas et ehddyal intao
obstructive or furthef sindyasieeyarajivenapsiudicsesrmstest EbourTaBRH Sn Rusbiosul a
(1.0.0) are al smemouboun@mm oREHY R oAdiEAGe QAT A stV RLRRLe 7 1
aotrarty the ooslbuanalbd! SRAERaEYG ' YA SER R c
e.g., in the trgﬁl"ﬂ’@tﬁt’es&f"s?ﬁ?@?ﬂg@@F%Wé’a@rwmd@ﬁetcmb@hmma}m for

‘the syrrptomi?i clreated apimelnt of obstructl ve or inflanmmtory airways di seases.
The words "treatnent,'” and " as used throughout the present

speci fication apd fﬁoc‘?r"se ass"ﬁ' '?aéefg‘é’f‘l'l‘iﬁ’s??fpm%%'& Y dgeeripad n Teersheht or y
“airways di seasesTHPECEODAL 2 pimRle Srade Rl astioe oy rgk-glergrisntientinaepant.”bot h
prophyl acti ¢ anbifayynefindieeaich 4528845, odfoet herapy. In |ight of the above
description, it nmay be. een that the_present invention also relates to a
method for the treatBERgE s MRFp@tt-Hianpetery jacriy af fharpmpoyndstel

met hod of ef? ectI R (18/0bin d¢rernstiated Pythe intrbitiva ohekisgphibattivation. petiit asssil tﬂtrod to a

met hod of tr eat samglep[Som) aet doNeted fron? honldidplcaaRimE R MltraéorsM@pm nﬁ#ub%r%
eSpeC| al l'y ast higiveoh Mocfand BT R0 @U%ﬁ&& bll:nﬂl l@&) %te&llﬂln?or etmgs cont |n|n E' d
conprises adm ”hﬂs@&.&npgnﬂeo(aﬁnﬁ'pﬂmk‘ | ect an ec Ive a of a

The anticoagulated bioed is diluted (1:1, viv) with phosphate-buffered saline (PBS
25 . containing neither calcium nor magnesium) and is layered onto 15 mi isotonic Percoll (density
1.082 - 1.085 g/ml, pH 7. 4) in a 50 ml centrifuge tube. Follo\mng cenfrifugation (30 minutes,

1000 X ‘g, 20°C), mononuc!ear cells at the plasma/Percoll interface are aspirated carefully and
; dlscarded ’

The néukophilléosinophilferymmcyte peilet '(ca' 5 .ml by volume) is gently
30 resuspendedin 35 mil of isotonic ammenium chloride solutlon {NH,Cl, 155mM; KHCOs, 10mM:

EDTA. 0. 1mM 0-4°C) After 15 min, cells are washed twice {10 min, 400 Xxg, 4°C) inPBS
containmg fetal calf serum (2%, FCS) :

A magnehc cell separahon system is used to separate eosinophils and neutrophils.
This system is able to separate cells in suspension accordmg to surface markers, and
35  comprises a permanent magnet into which is placed a column that includes a magnetizahle



coppound of Formula (1.0.0). Obstructive or inflammatory airways diseases
to which the present invention applies include 'asthnma; pne oni osi s;

- chroni c eosi nophilic pneunonia; chronic obstructive 30 airvég2;¥ﬁ004

pul nonary di sease (CORD or COPD); and .adult respiratory distress. syndrone
(ARDS), as well as. exacerbation of airways hyper-reactivity consequent to
ot her.drug therapy, e.g., aspirin or 0O-agonist therapy. The conpounds of
Forrmul a (1.0.990H}™®25useful in the treatnent of asthma of POKEBOEES type,
etiol ogy, or pathogenesis; including intrinsic asthma attributed to

pat hophysi ol ogi ¢ '35 di sturbances, extrindPt asthma caused- by sone factor in
the environnent, and essenti al 30 July '2004 WO 01/ 57025 PCT1l B01100125 -77
ast hma of’unknomm or inapparent cause. The conpounds of Fornula (1.0.0) are

useful in the tkaakdRNPielo abd %g:blﬁmr( atéamﬁbe{téarm%s@bé '&95 iedLRt G
- ast hrm‘ and the usﬁéﬁ%ﬂ%ﬂc&lé P%?ngeonar tro%rac}eq%%é Yl%? SY'W%CQ%% a%)]o ! C ast hrm'

including e.g. bronchitic ng
occupat i onal asPHiTE s qUaTedie g asﬁgftﬂl’ﬁfﬁ'“?‘h%ﬂd 1r2s}“‘af'§eéq'9é1’f&f #re alloived g loffiey |
especially 5 ba&!‘é'ﬁ'?'ﬁ?neeﬂiangal prot ozoal , or viral infection; and ot her

non-al | er gi c .ast hmasF rg i.nci pi ent -ast wheezy i nf ant syndrorre)
The corrpoundg of Forr'ﬁljl?w' CTege afrgéa"FEﬁ"leﬁé't’peﬁ' t@‘f‘t?lasﬁ’"ﬁtef' AR qeflsciig 9aativt  of
pneunoconi osi s FEUSREER VY 1008) egnelic pagicey) (apti-Ob16padnbayaraptitiosy, conghiaditong.

e.g., alum nosi supeuéshraxuagﬁett:@amka'hseosﬁbﬁn@ﬁe%%phma%ﬁbbi@ﬁ&'ﬁé& paRbO R e
astim) ; - asbest @icsoaled o RO b M and LRI o WinGHFILERPbSAIS 13k ol S€a5€);
ptflosis caused bs ns: msslovg’?m 0:3 ‘ﬁ"gu Jom os rich S,

caused by the | i 1B RCYOY MR Big e iR € de oy éZE‘ESé*l“'?f*"’('@11’5?‘9!1%1%‘?’§"°""’d‘?“"sease)
byssi nosi s (ot ?q%bm%% S'°“$'§=Etma)=teel g t @k colymmasrevwashedsnith PBSIFGS @5@Ir oni ¢
Cbstructive Pul wistes sarbillsakistto (EERD) thildvrima e6Taiand Sistord tfeGhdghdtaang bbdbd0) ar e
still further ussbephis Eﬂeédhﬁaﬂp&ﬁﬂturél’d?éel Al CqRRBEled Jémﬁﬂ%[)ar.é %IHQ«Q!' iR hl’ Om ¢

“bronchitis, pul gpn nea oci at erew
characteri zed b irr ev@% aGF'HB\""‘]?hodr )éqssg'l"{'}tgs 5 84 ‘%bsﬁeu’@f‘imﬁ?\ pe’Ehl‘sonl c
bronchitis is éé Bt g W?WSWwwaﬂ%oaﬂ@Sﬁ véhitt celigtvybers anchpurityucus

secreting gltBndeande asdeesed privnteaies drhe isepatalid chiamgi r@@vdd foBthd MbgePdnd WY S .

Gobl et cel | hy padupdpas iritiion i GREA! THS Gol DT WA Sakned ivith IPRBTYBARY dndClhdnol
infiltration, eg te% fah&Eoﬁ’e%'aﬂoc”“CUS plugs and increased snooth nuscle are

20 all found in't erm nal and respiratory bronchioles. The small airways

are known to be a ImajanmelisSid @uiéd ik Wado éﬁa%wn!éﬁtbmmpam}gygg%@o,dt@ﬂ is

characteri zed Dutiolhs U i onle38s R LSRR o 2ol L BRflib O3 Honblld -
S 1inke

el asticity. Q %J)g‘oer of risk factors avea een,

to the incPden P ST PERES] Phik SB@P%%SP'BBMEP“@?MR?%@] sameleedPD i s

wel | est abl i sheftutesrSi@ M) s thebq @repargtiong eleusiaineg xqrd sdiffeeentiad e abuntbuste and

various geneti cdeteasiteirty lighbewroSapyg boithingtat least 500 cells. Cell viability is assessed by
exclusion of rypan blue. |

. Eosinophils are diluted in HBSS and pipetted into 96 well microtiter plates {MTP) at
25 1-10 x 10° cellsiwell. 'Each well contains a 200 pl sample comprising: 100 ul eosinophil
suspension; 50 pl HBSS; 10 pl lucigenin; 20 ul activation stimulus; and 20 pl test compound.

" The samplés are incubated with test compound Or' vehicle for 10m prior to addition of
. an activation 'stim'ulus fML? {10 pM) dissolved in dimethylsulfoxldé and thereafier diluted in
_ buiffer, such that the hlghest solvent concentration used is 1% (at 100 M test compound).
_30 ‘MTPs are agltated to facalrtate mixing of the cells and medmm and the MTP is placed into a
luminometer Totaf dmemdummescence and the temporal profile .of. each well Is measured
slmultaneously over 20m and the results expressed as. arbltrary units, or as a percentage of
AMLP-induced chernﬂummescence in the absence of test compound. Results are fitted to the

Hill equation and 1Cg values are calculated automatically.



-25,al.,. "Genetic risk factors for chronic obstructive pul nonary di sease, "
Eur. Resplr. J. 10 1380- 1391, 1997. The incidence of COPD is inc Si ng
and it represents a significant economc. burden on the po;ftsﬂ‘gﬁé(ﬁg of the
~industrialized nations. COPD also presents itself clinically wth a w de
range of variation fromsinple chronic bronchitis wthout disability to
patients in a severely disabled state with chronic respiratory failure. 30
COPD i s char e ey5828d by i nfl anmati on of the airways, asr¢smbimwizcase Wit
asthma, but the inflamatory cells that have been found in the :
bronchoal veol ar “savage fluid and sputum®f patients, . neutrophils rather
t han eosi nophils. Elevated levels of Inflamatory nediators are also found
in COPD patients, Including IL-8, LTB4, and TNF-oc, and the surface
epi thelium and sub- egj, i i i of h, patients has been

found.to be infiltrat eé&]@%é dlg? r@{“? Hr?%h%%g%g%"g’%ﬁb%ggersgg%é’aeag@"@?%%?%mati c
relief for cord % 7R%R ¢ o '?)@“ﬁi/ &/?'ﬂé‘é- wigy prefaged erabogiments bejrgoartiet atand.
ant i chol i ner gi- ccoreptratipnsdl thareegesf frompts e 2omogr ess of the di sease renmins
unal tered. COPD has Il_og\e/@%trea ed using théophylline, but w thout nuch
success, 30 July 206%™ '('Pf)’%'g'@ag_ eﬁ?‘f’?ﬂ]""}‘ﬁﬁ'ﬁ‘?‘@ % Bormiig (1), Arerumedt] & the t
reduces neut¥ ogfepimeptofnipflemmatory s obstmetivenainfayCOREIsERbn el condBbmsr ipvolvieg hav e
al so fail ed t Giwaisgbsuttons perfpriaritieg re aScibRt thefatieAoybrbicRiakimpd, agents In
~COPD. Accordingly, the use of the conpounds of Formula (1.0.0) to treat
COPD and its rel at S6ShYf ek emiiefaamees ettt el aflupre 9 aitiaychypergeacivibpr esent s
a significant 8Ydeierdile in mlatien to, PDESsoBymp irbibition, in partietlhr nselestive ®DE4 | M t ed
tﬁ agy par"ai Clﬁl|iraibitdﬂ‘§dt_ﬁe @erg?ﬁﬁds_mﬂ F&fnulaﬂy.ﬂ.b)y%tlﬂgﬁif_& ﬁgir%ﬂmm..eir%éﬁcdﬁ' \A\hi ch
- the desiredyd lid fFeal : n i ped by utilizing the
- conpounds of F?;Efrﬁrje 3 (1 0. _&%tﬁ%ﬁ%\?ﬁ\,{"ﬁ?ﬁaﬁg %é"t@%gdqr'\slegsgsd THRS-{BK SO ¢ o
"PDE4 is the prédom nant  Poe | WPl eesprTads ofding thesemepydsgbEomenEi et al . |
"Synt-hesi s and 3nusgit ip grovigingpdvense piotegliom aypiit thereurenesfor bratabedoadtriction or

benzi mi dazol es otWeheymdiosatoatack cafeqpniiiiobstradled inixemaldy phegiesdtesher ase
- Type 1V inhi bi tcohgoutdstdd Feaa {1.00) Ble RS bkl R LdnBii el i i pram
- binding sitg," .b%a‘;o &ofwdi?é%g% Lett ﬁb@%wfggz%egog%%ﬁ a\?ﬁ‘%"gﬁ{t‘*@% al.

i nhi 0

"Differential Ition uman neutrophil functions: role of cyclie
AVP-speci fic, cycli Bav@yedanise i broncRodidid QERIYORE EaipBinasS 8, Formi0€ B 8] Rre
Phar macoL 40 698erf Qf broAd@RatorssEHH 6 th&treafilent of clllrﬂ{r# #%ﬁﬁeebrgrfchocgr%kr&ck | 2%
" phosphodi est erRTR (ana\lﬁ%&)raﬁne(r?tnf urman nelté%r ophi I Tunctions and "level s of
~ CAWP and 15 Cal," Iﬁgﬂlnayn chim ed’e%é‘F“S‘é"eﬂr‘ mmEY P fiseaxs, 682- 690, 1991;
anthenor ?t a: " Mﬂs%ﬁkmh%ammgmaghﬁgﬁﬂ Se%ﬁgﬁé%m fg%tS i Vi| ties
I n hunman a 0] 298 Shucti . er. - . In
order to pr%ﬁi é:g#ns.qﬁg{lﬁgil und$rctl v’? %E'Far?ﬁég ?'Wgysp?'%séeﬁtar? ﬁov%eh 'Y%gﬁt?"dt he
inference i's RAGS "A&AS CPHET IPAR PERMATE A SYBRoNASE Mefen ofteraBY-0) i nhi bit PDE4s
in neutrophils, reskhii Bdid BovéBescripidiiaGbe SHATRE B brisenfiiehibR bibHBtes
adher ence, and z@fﬂéu%’&%%'u%m&&@%% l%tper-ar‘c!eabﬁvitJ 19 Irngrhhaltls\;l?f as rggho%tof effecting
) bronchedilation in mammals; and in particular, to a method of treating obstructive or

25  Inflammatory airways diseases, especially asthma, in a mammal subject in need thereof,

which method comprises administering to said subject mammal an effective amount of a
compound of Formula (1.0.0).

Obstrucﬁve or inflammatory airways diseases to which the present i}avenlion applies

_ - include .-‘_a_stl_ma: _pneumdconiosijs;’ chronic .eosinophilic pneumonia;  chronic  obstructive

30 alrways or pulmonary disease (COAD or COPD); and adult respiratory distress syndrome

B (ARD:S),_ as well as.exacerbation of alrways hyper-reactivity co_nséquent to other drug therapy,
.., aspirin or B-agonist therapy. . " ' '

‘ The compounds of Formula (1.0.0) are useful in the freatment of asthma of whatever

type, etiology, or pathogenesis; including intrinsic asthma attributed to pathophysiologic

35  disturbances, extrinsic asthma caused by some factor in the environment, and essential



al:;, "Effect of selective phosphodi est er ase i nhibitors on the

pol ym)rphonucl ear | eukocyte respiratory burst,” J. Allergy n. :rmmolh.
86.801-808, 1990; and Bl oerman et al., "I ncreased CAMP Ievelial‘f“ily%é Ful at ed

‘neutrophils inhibit their adhesion to human bronchial epithelial .cells,
‘Am J. Physiol. 272 L580-587,1997 25 It is also inferred that the corrpounds
of Formul a (1w8 p;,m{seduce super oxi de anion production nedi ated by PDE4s in
peri pheral bl Sodr neut rophils, and that they regul ate Ieﬂ‘kﬁ’éﬁpy@ﬁ’é synt hesi s
medi at ed by PDE4s; Wight at al., 1bid. ,_ypchudt at at., Ibid.; Bloeman et
aL, ibid.; Al Essa, at.a!., " Heterogenelty of circul at| ng and exudat ed

pol ymor-phonudear Ieukocytes I n superOX|de generating response to cyclic
AWP. and cycl ic AVP-el evating 30 agents: investigation of the underl y| ng
mechani sm ' Bi o@H&M of PREWRECInPPare® caR$s -TBR ymph@BS¢f Forfiik O10) lag ugdful @tthe " Cydi C

AVP- e: evatl ng a@% d‘cwmlgws e@nbfabmhff?gzm&a%a)t és%ﬁﬁ:a ba.ae%{eésré%&ﬁ% Lin
granul ocyt e- mac i ntC or, her en
neutrophils,” Cin . Cgun%cs:gs}h% @%!6%'8 E? "Wég%‘lp %?ﬁ%ﬂatﬂst & Fo at

al ., 'Tunor necrosis factor gt ﬁﬂﬁ%%asmwaaa@.swelsm@wm eseagieyophi | s

‘adherent to Pi bPefrde:fngel. @’P‘P@é‘t%‘ visg! infaplioni and ANEr mheladid asthmag)end, IncipienB5  Br .
J. Haematoi. 912866 (BFez i®D&ndrahz)Jul y 2004 WO 01157025 PCTI | BOL/ 00125 - 79
It is further inferred that the conpounds of Formula (1.0.0) inhibit

CD11b/ CD18 expr essi OR; OBBMBHRIST Zemyle. (1.0:0) g Hirthprosefif iPARe | tredtretd of

expr essi on of CE)P!‘“QFUEM of fvddidven dypef etiokgys @t pathdgbnesisy iRAILAME, agubxn@ﬁmsl s and
eosi nophi-l s by {baexité wieerd Mseagd),eatiavddis Ghlfers: @Hhrpal) té%esmi}ygh%m a uﬁﬁ)

Respir. J. 4@ 19@&03@@“&dlstL%g)thﬂcEQQa@r{#y%aF #a ({fﬂlﬂg{’; Q9SS ol | um

clisdt fr
chenotactic 5 pgptide:i neutro && it fpg ©
by cAVP nodul at %r%s e #M%fl‘“’“ Pfé‘&'gﬁe‘%’*’%ifﬁ""di@g’ﬁea% bysgjnogig fcpitonfdystt her
inferred that tf™E ﬁ'ﬁi’dﬁl?\%”’@ﬁ""%\sml a (1.0.0) inhibit alveolar nacrophage
PDE4s, thereby #2dudihmidObstudiemueonaly mbasgytosn) ¢ factors and TNF-a; and

~that the conpounds 1aé cdnipbuRbl @F&rﬂaquuQJ)O) hn@%ﬁﬁﬁiﬁ&u&)ﬁ%'ﬁ%ﬁr&@%ﬂ%{é@% | %?Eﬁ -

rel ease froggno
turn i s capabl eB@ gl(?:ﬂ’r gfz%rg"% b“?ﬁ“t's Paé’f ?"E'J‘Wy‘"t'ff’a oFfdyprnga assecialed therewiih. G\ CSF
~ by synovial fl uFP A B SirRGteTaech PY ievpile, pragessisypingaye phstictiong Chivaic bronchitisis |

anti - i nf | amrat o#sjogsted it ypesflasialaad @Dﬁdwhm:ibmmarsSeo@éhnd:gMan;faw(sﬂanw&L Schudt

‘at al., "PDE iipafneyeecrtagndudgedys. edbeadb i (ﬁaﬁsm n%aggﬁar;}s EMhucoBESPI T I

8 1179°1183, 1988 ce G c
phosphodi esg@r%ﬁﬁgeiﬁrﬁg&%{ﬁl atﬁlges% LR §gf“5 ?‘gstm(?ﬂ"wdefire 10 and

the subsequént a0 pestip Bﬁa?“‘&ﬁbP'ﬁSLThﬂ s é&'seés By kanwelde beck n-
stinul at ed macr BN sigplaivway gbstryclien, Fiphysaribis 4908ten2d By det@@6an oThe am@iki cat i on
of PDE4 i nhi bi twallgndiessciegekgiitymantmief of GEREMtIrOhReAR beRBldnL 8 RS 1 DEEN

denonst rat ed i Machdidehéad Copd.atte ind bedoTBhcct brhdhing Brr P Wen LERERSENL €d DY
Formul a Other risk factors include exposure to coal dust and various genetic factors. See Sandford ef
25 al., “Genefic risk factors for chronic obstmchve pulmenary disease,” Eur. Respir. J. 10 1380-
1391, 1997. The incidence of COPD is increasing and it represents a significant economic .
burden on the populations of the industrialized nations. COPD also presents itself clinically
with a wide range of variation from simple chronic bronchitis without disability to patients in a
severely disabled state with chronic respiratory failure,

30 - COPDis charactenzed by lnﬂammahon of the almays as is the case with asthma,
but the mﬂammatory cells that have been found in the bronchoalveo!ar lavage ﬂund and
sputum. of patuents neutrophfls rather than eosmophrls Elevated levels of Inﬂammatory

E medtators are also found in COPD patients, including IL-8, LTB,, and TNF-g, and the surface

. epilhellum and sub-eplthehum of the bronchi of such pafients has been found to be infiltrated
7 3§ by T-lymphocytes and macrophages. Symptomatic relief for COPD patients can be provided
by the use .of Fi-agomst and anticholinergic bronchodslat_ors, but the progress of the disease
remains unaitered. COPD has been treated using theophylline, but without much success,



(0:1.9): above, at a dose of 15 ng twice a day for six weeks has been shown
toresult in 20 increrases in FEV, and forced vital capacity, gEJYC)OO Brown
- WM, "SB-207499 " Anil-Inllamm | mmunonodul atory I nvest Dr
139-47,1999. The dinical efficacy of SB-207,499 has al so been denonstrated
in a four week trial that has provided evidence of inproved FEV1; and in a
si x week stucw b)s 893[) patients receiving 15 ng twice a day that has al so
provi ded evi deReE 3t i nproved FEV1; Brown, |bid. SB-207P9UBBeH¥425y| r eady
been described further above and 25 represented by Fornmula (0.1.9): COOH
"HSCb SB- 207,499 (0.1.9)- 30 July 2004. WO 31157025 PCT/JB01100125. 80 8.3
Bronchitis and Bronchi ectasis In accordance with the particul ar and di verse
inhibitory activities described above that are possessed by the conpounds
of Formula (1.0.dnthdubCVre@hss I e tre
what ever type, %teftoﬁggb ) nlé&%ﬁﬂdé;%dg{él sl#eslp‘r’fc gft g,pat'e" Bte?@ﬁ?”é’eﬁ?c’onchltls
whi ch 5 has a shor e%‘rpe"mﬂ??) wlistagiy F%““%‘éiss@a*nw xposure_to col d,
breat hi ng of i rrit anhco@méy; uiRNGESs 18 LorfidurdS vl ﬁ‘onh.ﬁ'i gfotdill%ﬂ:rea?%FaB and its
up,

errtic cro

| ar yngot r acheat
.arachi di ¢ br rgét%m)?hhc%d mlr&gd used Y%ﬁi“f‘ﬁ?% r??feégmﬂg"@Fa“hadﬂ%ﬁﬁlﬁtmq@ér nel in
a bronchus; ¢atdff Ffﬁ?e"‘d?vﬁ?f'(‘?’?ﬂst"P'é’"‘ifﬂﬁ’lt‘bﬁnyl Pgrligular mpde of fictiorcertaey hypothesisiasits with a
~profuse nucopurthel waytin gihisle lardgeied tlerapeitic otifcives Riviei een\Bitsifedi By Wlizing the

| ong- cont i nufefl fcamgmumfs da@mé&ﬁﬁlbl(it)b) Vhdveve, @& r@&@ﬂzegfm u-%sgﬂ ?qtgtr ]g&denfy to
recurrence after aftacks of acute
bronchitis or cﬁ?ea rﬁ'%ap m%hhg’ﬁ@gggcgmag??ﬁ%ﬂes ({hgﬁ)g W"tg?slsaﬁ?ﬂs”

- coughi ng, - {.)H%Ct o?af’ ‘fegﬁe"%sl PlHalechot b idezpleq 5‘1‘%@'@0"%6 Rofents selenticar y
changes in t e Pasehotipgsse  Typec MoiDiphiters Iwit wehtiyt attenuakedl @ffinily Sorchafagbprazed by

~viol'ent cough ahddipesiteX8isrsMed. Coys pae s 1968:1Y72, 155 Welt e 5 <Billdr&ldalisdibition

characteri zed byf a,u,ﬁé}amgg&oﬁﬁcm@;ﬁérgn el Otfo%;glg W%’g |nf %M ]E'ngen% \Fehmat [ cf
rrptoms of .

.15 bronchitis y rk

bronchospasm :‘Ngl:'ﬁggmb %%eaaé f)’gg Fa o"r:';m arcg{cfo %[%?;787 t'7h §°‘i‘"ﬂ ffeﬁ’ sd'ﬁ‘éer\ﬁﬁ’ eh
ast hma; product Fjestis eBtptere s EHrs 08 hurpin P fusclisesrod jeseieaf cAMP bnda
producti ve d8ugRe.” dbuimSitoedens A IPhérgibdok PGB DEIDAT 99inT=68 Thtiof &Sy, “Bftiich are

. caused by st aphytideote phospiodiestdr@Ri6RGHE achAd VAR ‘é|v@cﬁarbﬁa9:‘3ﬁtﬁbéé SN Whi ch
the ‘inflammati ep, gxtpnsiesistd Ggshe al veoli, which are sonmetines visible

under the pleura as 0O whitish-yell ow granul ations |ike m:|et seeds.
Bronchi ectasis is a lthdene poddel slictdrivaderstindind @ tHarsadded inveRttrk @@ idredetd d

breath and par exyesiR ha Qidg:brhgfhgndéﬂo? hon‘-n@@(‘lWﬁﬁiﬂrprﬁEﬁE %rheQrIopHHCr%&Wnb' lent

matter. It BBy AbiEfinehBGit Maion,  adherence, and degranulation; Schudt ef al., fbid.; Nelson et
al, 'Effect of selective phosphodiesterase inhibitors on the polymorphonuclear leukocyte
respiratory burst,” J. Allergy Clin. Immunal. 86 -801-808, 1990; and Bloeman et al., “increased

- CAMP levels in stimulated neutrophils mhiblt their adhesion to human bronchlal epithelial
cells,” Am. J. Physiol. 272 L5B0-587, 1997.

25 It is also inferred that the compounds of Formula {1.0.0} reduce superoxide anion
produchon mediated by PDE4s in peripheral blood neutrophils, and that they regulate

- leukotriene synthesis mediated by PDE4s; Wright ef al., Ibid.; Schudt ef af, Ibid.; Bloeman et

. al, lbfd.; Al E_ssa,_ el al,, “Heterogeneity of circulating and exudated polymorphonuciear

| leukocytes in superoxide-generating response to cyclic AMP.and cydlic AMP-elevaling
30  agents: investigation of the underiying mechanisrﬁ_," Biochem, Pharmacol. 49 315-322, 1995;
Ottonelio et al., “Cyclic AMP-elevating agents down-regulate the oxidative burst induced by
granulocyte—macrophage colony-stimulating factor (BM-CSF) in adherent neutrophils,” Clin,.

Exp. Immunol. 101 502-5086, 1995 and Oltonelio et al., “Tumor necrosis factor aipha-induced

- oxidative burst in neutrophits adherent to fibronectin: effects of cyclic AMP-elavating agents,”
35 Br.J. Haematol, 91 566-570, 1995, '



uniformly, in which case it is referred to as cylindric bronchiectasis, or
it may occur in Irregular pockets, in which case it Is callged gﬁﬁﬁ@lated
bronchi ectasis. Wen the dilated bronchial 25 tubes have tert | bous
enl argenments, the termfusiform bronchiectasis is used. In those cases
_where the condition of dilatation extends to the bronchioles, It is
referred to as capillary bronchiectasis. If the dilatation of the bronch
i s spherical WA'%H%¥5e, the condition is referred to as BgBIBIEIOLS _
bronchi ectasis. Dry bronchiectesis occurs where the infection involved is
episodic and it may be acconpani ed by h&koptysis, the expectoration of

bl ood or of bl ood-stained 30 sputum During quiescent periods of dry
‘bronchi'ectasis, the coughing which occurs is nonproductlve Fol I'i cul ar

bronchi ectasis is a it ¥RGunaf m@a‘r&i“ﬁél'tﬁ Eo%] bhal fi—Ahrmu htSH] f 113%0&9 | ssue in
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br onchospasnol y agenis fdr treating bronchl al ast hnmg, chronl c bronchitis
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The trachea is, 3?@%&%“&"& Py e‘%ﬁ'%%% 7L b§°rEH§FP°ﬁ“”faé?1&9hs dteﬂkﬁ’r $OF. The
trachea |s tranSEeVBE £H ‘arﬁeﬁef"‘t pisl e dwiog| GmeRespir ol Bet el €83c 4996i hraige
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of improved FEV;; Brown, Ibid. SB-207,499 has already been described further above and
25  represented by Formula (0.1.9) '

COOH

CN

| ?.Di |

" sB-207,499 - (019

H,C.



I n: the .above test nodel, conpounds of Fornula -(1.0.0) produce

. concentration-related relaxation of guinea-pig tracheal gﬁ) reggﬁptlons
at concentrations in the range of from 20 0.001 to 1.0 Nl ﬁgﬁ on of

Ai rways Hyper-reactivity in PAF-treated Aninmals - guinea-pigs are

anest heti zed and prepared for recording of lung function as described under

"SuppreSS|onv9 mmg pbesi n-i nduced bronchoconstriction" further above.

I ntravenous i'hj &&tl Bn of | ow dose histamine (1.0-1.8 FiRfiFIVERapb| i shes

~airways sensitivity to spasnogens. Fol-l owi ng i nfusion 25 of PAF (pl atelet

activating -factor) over 1h (total dose =8®600 ng/kg), injection of |ow dose

bormbesin 20m after cessation of infusion reveals devel opnent of airways

hyper-reactivity, which is expressed as the paired difference between the

maxi mal responsgs an@,&*mﬁgﬁ,@ﬁg;‘ﬁm@p after PAF exposure. Upon
adm nistration o I nfusion during PAF

. exposure at dosages In r%ncewé 85" jeua %&F‘Wrﬁi'zhib5°'ba°}!“‘f?ﬁﬁﬁﬁ“be%ﬂ9w dsi on of
PAF- 30 8.4 Al I%?@?séeséwyﬁ'%éﬁmpwﬂésf ormuyRn{19ioh itesy =8i meelil initse Idakmeanybic
rhinitis is chatrenshiird weatevintypa.atialbgy,0dd phttidd6iesie inclubiihd; Rl Geutd\BHbr2hills wWknNOr I hea,
sneezi ng ands 0Cka % Mo buaRASd Edrse Ahd & Shdld)! é}bJshrE th %ot&“ éééaﬂ%g ofriulr ntt wo

di sease cat egory S a er enni al
“attributed to pollen & §P§,PQ%&€ m%cdm |%f‘-"§ BW&”““%?"P‘%F“’P%@’“‘F'&'H %rf"r!“s“f
attributed to c8 H‘er&'f’ Ffelfpg%?@'dgawhﬁ%wfr\@u%@umm therpresence ofia peralit kehaeider s,
.35 and noul d SPHErenchyy) Lasaniyal coronbilitsi which ig @nfera bi FouXbrorzhitisS wi a Qidrhs) phase

response and a ruabmniephBsitrdeRHRARSenchild hich ald 13 A A DO el ni SOCi at ed
peate

with mast cql | ®&lRgLAnd! o 2 J0.011570 01100125
-82 the late phase r ofjjd?"%ﬁk\;g@{lgw dg?%cgtpeggel L%rz%es FYITSEGE: B‘ﬁt 'F

_eosi nophi |'s, basoph; I8 ° Y eonic ogperpl disqa Ei’é‘i}?rlé%d by gttagcks ¢f seyahind,

inflanmatory ne¥ |eéR96‘P’§“q”se'“E|f S&ny or eraBiedl ahy byt hegalayalhbrges @l the mhg tsshé;ch may

contribute to tovepistfdnelifrmhicion ceadviehie @l vibient high bAd SarRdancor tRERRNGS. A

“particul arly prosahie whic @H{&a@ﬂ‘em%@w%? clleﬁ'orng)r]t% Jn@lbtm& ifteclishs { ugV e
LS

which I's hi ng,
swel 11 ng Zﬁ{%e%ﬁma%gﬂg*hﬁﬁéésﬁ%w %v%“foprwmé{*?wéa%&oﬁaps@ﬂéeﬁﬂg

and of ten wi t h HRYHHEIRTEL Jash infarions intRersens b @efersa: @fodudtiey brerlohity whidh.i9) ar e

especi al |y us efbipnchitin 2pseeiaterbwithf 4 prioductive reeadhratihyladocdogiyr SiepBEaccdDbldadhits ypes of

rhinitis for wwhich ateheueo npetgtgcsddi of Sfepldbdc( dhd VefduFB¥ndifis mﬂ@d )
in the

t her apeut i ¢ agebdmdibe b s | . Lis C
head T mvol v I vﬁ'@#‘t i H&ll@ ﬁ\fbuﬁ-ng aﬁ@Jl a\?fﬁ@\a:l?]e sm\é&l'nus i?r'éwnﬁjr% 0'?[ eyrg as nose,

marked by drynees ye"mc'fgfa"ﬁ'q%8'\%ggerﬂgft?&ﬁﬁsreased nucous secretion fromthe’

menbr ane, inpeded r Iﬂi’&&hté@dslscm atchlome! gfhtarh&\eofw Gmndﬂpmarkeipﬁgafegaabrgaﬁ\ ahg op hi c

hi ni t whi ch nb
;nhn![ hlesgl alngs pbrgxygmél:b& |'lﬁ?{er&% aﬁcﬁ ol?X'nucoHuné?nt aFt% hn{ai,r §ﬁw Ié'nﬁh{bgg rane

f or mati on of ptﬁ's"%"“'ya 5‘“\?’5‘?8‘?1‘6’? BYeTPhle A7 vfingriclprnehieqtasiscpr jb By escyrd igbastar hi ni ti s
i n which transiPedets dhukighesse i is\agled wheerlated bronchiectasis. When the dilated bronchial
25  tubes have terminal bulbous enlargements, the term fusiform bronchiectasis i is used. In those

cases where the condition of dilatation extends to the bronchiales, It is referred to as capillary
bronchiectasis. If the dilatation of the bronchi is spherical in shape, the condition is referred to .
as cystic bronchiectasis. Dry bronchiectasis occurs where the infection involved is episodic
and if may be accompanied by hemoplysis, the expectoration of blood or of blood-stained
30 sputum. During quiescent periods of dry bronchiectasis, the ‘coughing whlch occurs is
- honproductive.. Follicular bronchiectasis is a type of bronchiec’tas:s in which the iymphoid
tissue in the affected regions becomes greatly enlarged, and by pro;ectlun into the bronchual
lumen, may seriously distort and partially abstruct the bronchus. Accordingly, the compounds
. of Formula (1 0.0) are useful in the beneficial treatment of the various above-described types
35  of bronchiectasis as a direct result of their inhibition of PDE4 isozymes.

The utility of the compounds of Formula (1.0.0) as bronchodilaors or
bronchospasmolytic agents for freating bronchial asthma, chronic bronchitis and related



15-tone and perneability with the sanme synptons as allergic rhinitis, are -
brought on by such stimuli as mld chilling, fatigue, anger r?d lety.
There is a recognized |ink between allergic rhinitis and ast%qrguy%ﬁ] rgic
rhinitis is a frequent acconpaninment to asthma, and it has been
denonstrated that treating allergic rhinitis will inprove asthnma.

- Epi dem ol ogi (‘nglt 2has al so been used to show a |ink between 20 severe

rhinitis and nore severe asthma. For exanple; the conpouﬁ@lr@ﬂW%S under
preclinical devel opnent for the treatment, of allergic rhinitis, has been

shown to exhibit a strong anti-allergic affect-and to inhibit rhinorrhea
I n the antigen-challenged pig. See, Marx et 30 a! "D 22888 - a new PDE4

i nhi bitor for the treatnment of allergic rhinitis and other allergic

di sorders," J. fsdegsscpd @isproer desrrined dkreBOis Gddohstrabld HfoughBRTUIE bf £ Kol 5fent al

conpound, AVD 28ifiety 8o biaial &M BHMMILE Brt, ARG dE adsiricRy e JERY %‘3

al l'ergic rhinitpgyu See Poppe et al "Effect of AW 12-281, a ne S8l ectlve

PDE- 4 inhibitor, |oteprednol and becl onet hasone in nodels of allergic.

rhinitis and airway Hronbcapasmblyio Activily 1D VBMVTHESHIMEY the Bdnh ound@@ﬁFanularp’ﬁ@@l r. Crit
Care Med. A®5; tul?&ﬁ@reiaﬂ'iﬁn &%m ch@él 2%&%%%8%3 die_monétrafe% rn]l?t%qlamz% eady

been descri bed J{jeémabpvg ent
(0. 0. 34), respec | ve 30 p\'? ?5’1“7'@7‘??2‘5‘ pegiothpi{ t80mypkio BB 22888
(0.0.28) PCT/ | B% *‘3‘9?{&4 Fyd Eé?‘é?i’r%?ﬂmiﬂ Inat\B exdsed. 2 Bik)trafi®a B, t@dgect@I nuSi ti S

is related to rlw Fﬁnﬁwe§ep!anet®altematai:arﬁimbnmﬁastowveﬁhd@ofﬁés@%-% Indggin.a shared
eti ol ogyda{lg PaEAGANRE LS il @ HParé AR, SR ! o el VehIRH! O OF 2
sinus an

or chronic. ?Dep%r'{ﬁelgﬂgbé’u E&Borﬁ%e ﬁmﬁcﬁs \Aﬁegri %aﬁ%"paﬁf’fga% gl theotiepis at ed,

the condition I?ta?{‘ﬁ‘b&ﬁ" g‘gm@f"’rﬁ?ﬁﬁdﬂw 11he Firga kere bathediin Krahsysolutiop {compdsieroand
sinusitis. The MaHtRePYMaCTIRUE! #.5 MuSO. THp0 6 20kH,POY B &30), 2.5 glidsse thorated in
the ethmoid bosyes arkiyassed itt GYoohieowS RARGrbreh AP ALER (RBLARRSE), SI nuses

.l ocated |n the SLNUS IS one red
par ahasal S%Eiﬂ% ?doma ed %Dsem?e H Body p%"r"g?f)rl?ﬂu‘“f@ fordsrgomy e’%&&'ﬁi"ﬁi“&g’l‘ t he
conpounds o oﬁ"d " pfs'U"’(*f d'éﬁs TB §?—9F’Eﬁ'" Seasmobiiic agtivite testodomboundsai Fermnia  of

acute or chroni(08)3aw® Q'F?LOWSG in [platsiclegimbeding] dny adkd BhicoRsigy qubMYE th ths .organ

bath at 5m intervals to provide a cumulative concentration-effect curve,

In the above fest model, compounds of Formula (1.0.0) produce concentration-related
relaxation of guinea-pig tracheal ring preparations at concentrations in the range of from
20  0.001to 1.0 pM.

Sup[:iression of Airways Hyper-reactivity in PAF-freated Animals - guinea-pigs are
anesthetized and prepared for recording of lung function as described under “Suppression of
bombesin-induced bronchoconstriction™ further above. Intravenous injection of low dose
histamine (1.0-1.8 p'gfkg) establishes airways sensitivity to spasmogens. Following infusion

25  of PAF (pliatelet activating factor) over ih (total dose = 600 nglkg), injection of low dose
bombesin 20m after cessation of infusion reveals development of a:rways hyper-reactivity.
which is expressed as the paired difference between the maximal response amplitude before
_'and after PAF exposure. Upon adminlstratlon of compounds of Farmula (1.0 0) by infusion

- during PAF exposure at dosages in the range of from 0.01 to 0.1 mglkg suppress:on of PAF-

30 "84  Aler ergic and Other Types of Rhinitis; Sinusitis .

' Allergnc rhinitis is ‘characterized by nasal obstruchon ltchmg watery rhinarrhea,
sneezing and occasional anosmia. - Allerglc rhinitis is divided into two disease categones
seasonal and perennial, in Wthh the former is attributed to pollen or outdoor mould spores,
while the latter is attributed to common allergens such as housé dust mites, anrmal danders,

35 and mould spores. Allergic rhinitis generally exhibits an early phase response and a late
phase response. The early phase response is associated with mast cell degranulation, while




8.5 Rheumatoid Arthritis, Osteoarthritis, Pain, Fever, and Gout Arthritis
is defined as inflanmation of the joints, and rheumatoi d artfri if is a
chronic systenm c disease primarily of the joints, usually p"&!}g’f 7Q4u1 ar,
mar ked by inflammatory 15 changes in the synovial nenbranes and articul ar
structures, and by mnmuscul ar atrophy and rarefaction of the bones. Late
stages of rheumatoid arthritis are marked by ankylosis and deformty:
Rheumat oi d aM57928 is a crippling autoi mune di sease oPCUIRH®IS et i ol ogy
which affects over 1% of the population. As used herein, the term
"rheumatoid arthritis" |Is intended to i md2ude within Its scope 20 where
applicable rel ated and associated forns of arthritis well known in the art,
since these nmay also be treated with the corrpounds of Fornmula (1.0.0)..
Accordingly, th et [ arthritis,
which I's art hr| F‘I'?t'ﬁél?,gnase 'rBQJgX $ é?l!agctﬁ&édmy mtﬁllt%tlon oln eosmogﬁ? t? \?\%1 f I' w noa‘_.{tJ St o

i nfl ammati on, %‘Hcyte(?r ¥ rﬁt‘fﬁﬁ“ﬁaﬁi‘,’i‘f?’é"ﬁ‘ﬂiﬂ?'?'sé!ﬁ? FRfepted &y “‘Wﬁ"ﬁ‘!‘f 3Mef acut e
arthritis- assocf"’h‘?‘é‘ﬁawlﬂ*ﬁpuﬁémfi‘e ingem mativh exhibiiéd imtreratephaseaasbdmed. t i S, which s

I nfl ammation of the AEO/ S r53\'|]n ]prrw?nlc dj orders such as rheunat oi d
arthritis; degenerati V& ArPRFeEom gl peeronel %@?@BQ?FP?’?fF‘fefé"h'ch'Fma@%‘{| ous
arthritis, whi chY F’%“"%F‘t“h‘f“?t“f"issw‘@dﬁ@@éﬁmby"fbﬁﬂblﬂmﬁ“@Hlngr pfdhe nessi mesosanpewpl asnas,
viruses, 30 Jul gat@00shdidd a@d:kHof ORBzingPEl oftdaGiith Q8HmRic syBptofdNTe,compouR®IoRSi t €S;
Lyrne arthritisFonii 170.0) Sre @5deRENly Lidchs sociated with
Lyme 20 disease; prgl i f)er atrfeve'yartH?fhﬁ%%ﬁﬁ%ﬁ’e{ﬁ?fﬁﬁvgsmtl on of the
joints with prolifer@hdrdmeod s forwininthe vomposreie of FomuthEWOptney bl aseti Bg i ti S;

psoriatio aft hrinbiapsutiodieadlintisie Bciy/ @EFRRInE wibH i€ B col® R Qe R8d Rvofng Wk | N -
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5 inflammtion |j

L nterver
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nonocyt es e redoni nan Tocel
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rheumat oi d ar t hFij & mig ghifing fatigue. 3pger, g 2pHiY- nonocyt es found in the same
Ll Ssue, (30-Sovare aRkbalteRhASAR Atk mill flodine MLGERINE S tNe

aut oi nmune char cter of th

IL-1, IL-4, 1L-599% "“%“’WT"“&“‘ ﬁ“LaS%@'a TR PeRpeen d%{'?°é5‘{al‘?€ ‘PFé;%?“%@FﬁfW but or s
to joint ti ssue‘h'“lﬂ%n'fﬁ@é’m"? ?ﬁﬂ“‘ﬁmﬁﬁ‘ﬂ?%lﬁﬁy‘pé#mﬁ@@bw uspdiforshey & nkrbetvesn  and
bone resor pe? onsev8eehidils dnd asreisevereGsthma.alFdr dxuiblbj BE coMpolind D288, LAERPT t ant

are T-cells in ghdiRE GeveB@ RPN reSMEHR ¥ éll'erﬁlc rhlt%ﬁst nas 1!.%'8# gﬁ&unqg HiR 773,
ona

1990. Thi s has

anti bodi es (Mabs i anq%ﬁgksa%%%"d °'Hheb'tgh'd°rrgér/ﬁ"§§ PWQW@PFW 8'3I ?ﬁ-f‘“?a‘?‘?‘ Mai ni
at at, "Benefith &0 eWITOR ior FPéEaF geqtment gicaiesaic Hini and ofher alierdist ockade
inr heun'at oi d atligordefst” iVsAllergy Clin. Immunol 99 $444, 1997. Another experimental compound, AWD-

25 12,281 has been shown to be active in a rat model of allergic rhinitis. - See Poppe ef af "Effect
of AWD 12-281, a new selective PDE-4 inhibitor, loteprednol and beclomethasone in models
of allergic thinitis and airway inflammation in brown norway-rats,” Am. J. Respir. Crit Care I
Med. ASS, 1999, The compounds D-22888 and AWD-12,281 have already been described
further above and represented by Formulas (0.0.28) and (0.0.34), respectively:



(RY," «din. Exp. |mmunol. 101207-212,1995. 20 The PDE4 inhibitors of

Formula (1.0.0) are useful in the treatnent of rheumatoid hr||56§4 as a
result of their ability to suppress the activity of a variet ‘i)
inflanmatory cells, including basophils, eosinophils, and nmast ceIIs.

- These inhibitory activities of the conpounds of Formula (1.0.0) have

al ready been yiggehiped further above, as has their w de range of in vitro
anti-i nflarmatory actlon via the rel ease of reactive oxy‘cf;‘%j\rﬁlg Pres,
prost agi andi ns, . and 25 inflammatory cytﬁé nes, e.g., IL-5 |IFNy, and TNF-u
See further.Cohan of al, In vitro  pharndcol ogy of the novel | .
phosphodi est erase Type IV i nhibitor, CP-80,633," J. Pharm Exp. Ther. 278
1356- 1361, 1996; and Banette at at, "SB207499 (Arifio), a potent and
sel ective second generation phosphodiesterase 4 infibitor in vitro
anti-inflammatory actions,” J. Pharm Exp. Ther. 28 0-426, 1998. The
" PDE4 inhibitors of Fornula (1.0.0) are also useful 3 the treat nent of
rheumatoid arthritis as a result of their effectivenessNn inhibiting .
T-cell .proliferation nediated gy,a a nunber of dif et agents, including
anti gens. such as house dust 1 i
Banette el al, Ibid. The abilify of the conpoundx
“facilitate the rel ease of i I L- 10fromm)nocyb owhich in turn is
capabl e of decreasi ngrjdie ion of TNF-a, IL Iy -4, .iL-5, IL-6.
I'L-9, IL-35 13, and GM C(® Hal fluid nononugkeal” cells, further
augments the overal l.-anti - yi Nmatory profile of th; I:(’PE4 i nhibitors of
Formul a( 1. 0. 0); Kanbayashi el at, Ibid. Further, 30N | y" 2004 WO 01/57025
- PCTI 111301100125 -85 the abpbbdsy of the conp (1.0.0) to
inhibit TNF-a rel ease from stinul at ed rmnocglf%e %g%n E@ (?%J‘r’a? Liated with
ani mal nodel s of inflammati 928h whi ch anti-inflamatory effeq@®sgan be
shown to correspond n TNF-a accunul ati on. One such ani nal
" nodel invol ves c?hl if’lmg% r%%&f%éh) '?fdﬁéegﬂs S paiomical prexEly 3sivelliee @ shyredr al

adni ni stration® PSRIEnEFRID BIrteoReses Cifiantiis &t theyInflanthiftie obh ebphaditest er ase
Type 4 (PDE®) iceiMitip may be@PBE, 06 BBpurdént va ivelbasGikié borGehiE b&@u@ing updifnglecr eases

TNF-a product i einud whersteiahbtes fs idefted, ﬁdE&z@@Jn@ﬁn‘B@&’a ettinoid bRt %a@é& Thar.
0

- 280 621-626, 1 e s, th f
B B . P donerdROdiliGifis. SHIE b—:th%g'har@lmg@ & pp 3 r#rﬁ%llag%rsgltlsre d5eted in the)| In p?am

ar ageenan
Singh el a!, " §yﬁ%§g%e ??{ Lﬁ:"a‘a’ g\'f%’f‘;g“eo?fu‘f’ﬂﬁﬁ? PraNepah Sinuses ingated in the frantat he
~inflamed rat kRE: The By Gt is ene obtre deire paraniases smsesalowitell mthdbotP 6 f rrat rix

met al | opr ot#8i nawds. ArrdinposEhoshuesoEFRRRSH 0.0) 25 LBRTH hRSsherdPlatil -
S153- S154, 1997 of itk GrthroRP &Rk, ﬂfterQ&éﬂ”&fcﬁ}b.{?csﬂ{.%] I‘I tis have al so been used
If. .

in the art forgkhe QULRASE A e correl ation between in
Vi vo m)dulatloW'l‘NF“q\" f utility in the -
treatment of rheundtBis S4ef5f pt Plemmetios °fa'é?i°mst§r'dmeum@¢ld giheiinis actaerical

~nodel s of 15 agyfedici ﬁ#ﬁpmanlm rof dheciinasudublly polysrS@lal Ghameandy iafaikiaichi S nodel
has been deBpnshanges ¢dihé Bynb¥i® membranes and articular structures, and by muscular atrophy and

-rarefaction of the bones. Late stages of rheumatoid arthritis are marked by ankylosis and

deformity. Rheumatoid arthritis is a crippling autoimmune disease of unknown etiology which ’
affects over 1% of the pepulation.

As used herein, the term “meumatmd arthritis” is intended to include within its scope
20 7 where applicable related and associated forms of arthritis well known in the art, since these
' may also be treated with the compounds of Formula (1.0.0).. Accordingly, the term
: “rheumatold arthm:s includes acute arthritis, which is arthrms marked by pain, heat, redness,
and swelling due to lnﬂammatmn infection, or trauma; acute gouty arthritis, which is acute
arthritis associated with gout; chronic inflammatory arthitis, which is inflammation of the joints
25  inchronic disorders such as rheumatoid arthn'ﬁs; degenerative arthritis, which is osteoarthritis;
infectious arthritis, which is arthritis caused by bacteria; rickettsiae, mycoplasmas, viruses,



~art; Sekut at al, "Anti-inflammatory activity of phosphodi esterase (PDE) |V
I nhibitors in acute and chronic nodels of Inflammtion." dipc @@

I mmunol 100(1) 126-132,1995. The ability of rolipramto re Y ase
severity in the collagen Il induced arthritis (CIA) nodel after sc. or ip.
i njection has been denonstrated in the art; Nyman at at, "Amelioration of
col l agen #I 20 induced arthritis in rats by Type IV phosphodl est erase

i nhi bitor roIW‘DP'éﬁ??Zb Ain. Exp. Immunol 108 415-419, 1987/MmBewonrhi s study
the dosing reginen for rolipramwas 2 ng/kg twice daily for five-days
before the onset of arthritis, and it sir&ificantly delayed the appearance
of arthritic synptons. After the cessation of treatment the test animals
devel oped arthritis and reached the sanme arthritis top score as the.
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joint destructi rosis, In s such as

t hose i nvol vi ngt%s} eﬁ@%%ﬂ@fﬂﬂes @'EPW‘W&‘FF E‘@GV@W“PWFGM?'P‘F#W?'? Mainisf | ness et
a/, "Potenti al Qﬁf"B%‘th@bﬁfe@ﬁ efdurer pesesiy (apler-diptia (TdTicliidckads in teunaidtartardis nent  of
rheumat oi d art hRIAY" Coi. Exd i@ Bol iobdot 295 30951998. OF particul ar interest to the
treatnment of rheumatoid arthritis Is the observation that PDE4 inhibitors
have positi & ef f ect’ée BPE4 Riibiters obFespula (44.Q) areofseiitie ihgi tsetmset, of Frsumetgid pl e,

10 RP73401 has dribitn asle nsniboftiziredlitt © sopesens actilitdor a varyAr RRda i @, at the
pannus/ carti | agaeidng Sisbpnie eddhofRnk Fallcsis Oﬁegéhhtluﬁ&?gcnwiesto?ﬁé‘ olfgE €

Souness et at, JebLfua (T R4LL-085, ? Bée st udi ed
heurat oi d art i rglua(a (lﬁen r%lﬁ]; e%JI esa% erthergi)ove. as as elr elgngeof:n
n‘m antt—m ammatory actson via the release of reactive oxygen species, prostaglandins, and

25 _ inflammatory cytokines, e.g,, IL-5, IFN-y, and TNF-o. See further Cohan ef al, “in vitro
pharmacalogy of the novel phosphodiesterase Type 1V inhibitor, CP-80,633," J. Phamm. Exp.
Ther. 278 1356-1361, 1996; and Bamette et al, “SB207499 (Arifio), a potent and selective
second .generatioh phosphodiesierase 4 inhibitor: in vifro anti-inflammatory actions,” J.
Pharm. Exp. Ther. 284 420-426, 1998. The PDE4 inhibitors of Formula (1.0.0) are alse useful
30  in the treatment of rheumatmd arthritis as a result of their effecuveness in inh|b|hng T-cell '
' proliferation rned:ated via a number of different agents lncludlng anhgens such as house dust
mite, which has been demonstrated in the art; Bamette el al Ibid. The abtltty of the
compounds of Formula (1.0.0} to facilitate the release of cytekine IL-10 from monacytes,
which in turn is capable of decreasing the generation of TNF-o, L1, IL-4, 1L-5, ILQS. IL-9, iL-
353 13, and GM-CSF by synovial fluid mononuclear cells, further augments the ‘overall anfi-
inflammatory profile of the PDE4 inhibitors of Formula(1.0.0); Kambayashi ei al, Ibid. Further,




controlied, double-blind Phase 11 study of 35 rheunmatoid arthritis patients
adm ni stered 400 pg of the conmpound t.i.d. The conpound MSB(?W 6(5)4 I nduce
‘a positive trend towards clinical .15 i nprovenent associated W %\
~reduction in Creactive protein and IL-6 serumlevels. Chikanza et al,

" "The clinical effects of RP73401 phosphodi esterase Type 4 inhibitor in
patients wit Ry hgggpatoid arthritis,” Br. J_ RheumatolL 36:Abstr. Suppl. I,

. 186, 1997. Assaying |ncreased cAVP Accunul ation in | ntacPCHBIYHER Using
U-937 cells - Another assay suitable for denonstrating the PDE4 inhibiting
~activity of the conpounds of 20 Formula™1.0.0) is one which utilizes

U- 937 cells froma human nonocyte cell |ine that has been shown to contain
a |large amount of PDE4. In order to assess the inhibition of PDE4 activity
“inintact clel I i ggmngdf fre ep@ptuh@tob ordud 310.6)0h 'itﬁtibﬁ‘tmi;aq@tga%ufr)inﬁ%muiatea

approxi mat el y née@bd &nBe acre_incubated Wt

concentrations r @ngi%f Lo%10"8%%?Q%Hoé?‘%bgp%ﬁoépﬂaf"g?ﬁm YRk aTEEeh e
mnute, and. witfh TogM B BPSSPAGPYINER Syprressipref THF«agmulationaPnesuetvaniniahut es.
25 Five ni nut es™afel aroen infibiionion Pt indicedemiEtdl eBaseGeinkcs bpére daypBrbby oftshe

- addition of &7. BBEp®KiGE Dhirg ot AE kthe pREshRkeNL Ha&?g%%ﬁ (%5 ﬁwg%f@glég% 63

neutral by the gdditi gn. of ot assj um car.bo ] A ontent of
the reaction tUbtgfrE;tégt Igsﬁpdlédwﬂegsi ﬁiﬁﬁ&#@%ﬁhﬁ%é@d%ﬂuéﬂ drisee defigetoplocol f or

carrying out thP AW & FaEc Fxmpdteri :M0E266R6 199 Alothet’ RatlisoimamaeRssay of
cyctic AVP and ingass the iniori'of ke waw Qe indubliClyaiabsbanRey orallddmhisBation 4979. 30
Cout refers to mignospgi0é afisHNEanS oRls o?f&hbfr;}%;rgﬂ Lol IIN P%nﬁ"%d [l ey

y D

devel oped gQut jsquabdniLl e var_ious, conbl pations., 0O erurrcem a,
recurrent, char a}‘ctual' bpc%s%,ﬁﬂ?tg%oqenfafgnﬁ%ﬁnﬁsy %r AT ¢ Pealioprpteiheses pynd

risti
crystal s- of rm%g‘o'%a‘%'eﬁ%ﬁﬁ?a@a%%ﬁﬁﬁﬁ'ﬁ’P’e?)Sﬁ%WéﬁéWs deposits of said
crystals in and ar owaghaf thfels 6F ituSiat ‘ LEies,. whi y lead to
joint ‘destr uctéfgg}m%g\%ﬁéqh/eere Gri Pﬁiﬁgﬁ%ﬁé ISS‘;B}&%" ot ‘Hm{}r"g‘:}‘i’{‘;ﬁi*’é{?ﬁ&.
Rheumatic gout ]S anotner hame b " ke Reduistion of TFy b PRE4 mnbjraedous gout
i's gout in whi chEGY{dyathg freatrpeninl fhewmataidratfity. Tremotitt o rolipdm Basinalmogsiadre. Sone
t her apeut i ¢ 1gesrits infanenatisresueh asithe nouseatiivagt ARHES mEd) hasdeh densnsBbb@Rgant 30
Jul'y 2004. WO Qs 5ck0i248 aPGhil-hiBNRR 28ivity oF Anoshrafib AT L4 i
phenyl butazone 2RehGal GRS bilSim illl,gtmmt:tg{é?‘;sllfﬂﬁiehlraapeuﬁ@%@ﬁt{%ﬁﬁ"ﬁcg@ss only
uri cosuric _propoef\H# es. e ?e TSUNT U HpY T aZ8nE ™4 RN P8 1 Bfe TheaRPlY,  or
pyrexia, may be {H&T %é%ﬂ“ 458258 §6¥e N B thefeoligaandlinducad arttyitis (GHA) meid e ent
factors, but Vi'thineggahes heen dimonghpted @ribe arwWemari e, SAdTorbiRN @F cdigge®irt her
that mani f e2t edndured aBhriihia R 1YaRRNY pideshbdiétterdst WaibitoPfoligidMEUMRL &G, ihflifL: OF
that manif est edioglyis4g 1o I;mgg,gdy%.doé%gcr%ﬁ&?ortrgprtamofs nf a{matlon I's pain,

' ' ' ConnaCEr ¢ &g g

especi al |y that need in the jolnts an @& those
suffering fr omﬁﬁﬁéagﬁé‘lff‘g?g‘e gﬁeﬂ?fﬂh}]'“ d dt Sglicantydelaypddhesppgerance ef Rt

i nhi bi tory conpdURYY- SftersrSitirien efitreaiment tertest enfealdésmeidped artihitis and reached
the same arthritis top score as the control group. In the same study rofipram was also
25  administered at 3 mglkg twice dally at the time point when arthritis was apparent. This
treatment drastically changed the development of the disease whereby progression of
severity was halted and even after the cessation of treatment, the arthritis score did not reach
the levels observed in untreated animals. The investigators were also able to demonstrate a
‘strong down-regulation of TNF-o and IFN-y mRNA expression in regional lymph nodes, which

.' 30  suggests that the major effect of rolipram is exerted in the effector phase of the inflammatory
process. Nyman et al, Ihid. '

Inhibition of TNF-~a Production by Human Monocytes /n Vifro - The inhibitory effect of
the compOU_nds of Formula (1.0.0) on in vitro TNF-a production by human monocytes rﬁay be
determined in accordance with the protoco! described in EP 411 754 {Badger et al) and WO

_35 980115534 (Hanna). The referenced publications also describe Mo models of endatoxic shock
which may be used to determine in vivo inhibitory activity of the compounds 'of Formula



.results:in the treatnent of gout, and fever and pain associated with

i nflammation. 10 8.6 Eosinophil-related D sorders The abili t‘%j) M&@ PDE4
i nhi bitory conpounds of Forrmula (1.0.0) to inhibit eosinophi Uy ation
‘as part of their overall anti-inflamatory activity has been descri bed.
. above. Accordingly, the conpounds of Forrmula (1.0.0) are useful in the
t herapeutic tgeat ment of eosinophil-related disorders. Such disorders
i ncl ude eosin ‘gﬁpﬁ-’? which is the formation and 15 accuR¢iBVWESof an
abnormal ly | arge nurrber of eosinophils in the blood. The nanme of the
di sorder derives from"eosin", a rose-col®red stain or dye conprising a
~brom ne derivative of fluorescein which readily stains "eosinophilic
| eukocytes” in the blood of patients who are thus readily identified. A

particular eosi w +HE$TOQUG&§QUSQE{IH# E\CF!"AOCJ%@‘Qrel?!etr:nedgr(:jl ¢ M-I rda E wth the

‘present invention.is % nonar (T ation eoer hoph i PgUnds A=y
‘characterized by*fiHE® g”‘f 'ﬁ‘?"i"'l“ IBW'SB?TNFW%W%%W%W@WW by

eosi nophil's. This d'@QE&@?DEJ‘E!‘.MQE%M%Q%MH Hove b2Ishin S A é.gpﬁ%t whi ch

is a condition gm m cterlze ransi ent 1.n

" acconpani ed by cough:  PEVEFE edg@ﬁ’f’(éﬁ”m“ﬁ'ﬁﬂ‘tsé‘lig‘mﬁéﬁ'ﬁ?w gynosri flgresis, ophi | i ¢
di sorders inél uﬁ'?ém RgPiF Gucoasi hesshinvoiving Skrolonaseal el whil (SEW)dndaced G C
interstitial | ufgnelsseasePatbraisiadtppbdpistiyseCDPe NV iKLERE G the BaRlent of f EVET,
ni ght 25 sweat teunRiidHhrith ©6/5gs 192754301284 | 1 a,..-.and a chest filmrevealing
non-segmental, non-mgratory infiltrates in the lung periphery; tropical
pul monary eosi nophi [9f agrtisyiar plerestdo the Yedimeat biohamatorhitnits & theodberrafiornta | t
filariasis, usuBbEdyiniimelhdie\hsiieUdeds SN of !Mﬁ.h%{ RS U@eé?.@n%&oé)éh 1e.0"

fllarlaethg | [,S, i, N e tr |'s characterlzed
by epl codi canoc%@% ﬂEH rﬁ@ér? derg&%ﬁ‘la d to dlﬁcrease 'ghﬁ'-l iﬁs& F‘?f 0 gy the

eezin
eosi nophilia, afd" ﬁ?:frf’ff’seé"tf"@f"?% a&’dﬂﬁﬁl"a‘?""@@“ I iestpd mige. @ﬁ'@e@f eft helbHungs:
br onchopneunoni BPAE diagidsp dsers studigdi aiticalls inarhevnmafoicarihais pafientshie dopiasashi and
I ungs by Asper gednrdies, daubigblinti B 1 bk of 35 rReuhiS® a&REk fafns 'ahh:ﬁ&er%ﬁdﬁ% by

I 'nfl amrmat ory géfm%ﬁﬁmh@ﬂ% |Tﬁ§&d?rﬁ5§unh Wl Biffe Beﬁiﬁée % #}o@iﬁeet?eng [t])wa U%S but

alsomthe klﬂ‘ met 1 nes nges,

and | eadi ng t agm%%rem ?sswah’g the arr{fgfcg?f' WTT%‘F?EW?)@““% a’f“u*‘r@u%e%l'q"e'f ormed by
col oni zati on of® b’é‘r & | The slijcah efiels RE IRFE348+ phasplpdiesiaraseyTyp@S ifitdtort ir m

" granul or nat ousreatierisavits hewwtaid anlhrity” BT & Rudumatals36:Abeel Stfpe 1, 89, 1og7.gr anul oma”
refers-to any snall nodul ar deI | m t ed agpregat | on of m)nonucl ear
inflammatory-cells &Fstien 5 Aceyitiong S 237/ et
col l ection of niSQihenastpy ﬁﬂ!@P‘BMd@’@SWa@@e%PwEﬂgnmnn Iae:hutyau[f meab:lnsqunmsaial ly
surrounded BY aFarinue 00.0) & pphienytiess Umﬂdallsfﬂoharé)ﬁjnﬁnﬁ@mekéﬂ IR MmBe isound the

| esi on. Sone QF&BMLI'BWI&& R Blifye HR5Hh BAME! fr ordd: ?onagdgggﬁne B qan

represents a chronic inflammtory response initiate bUS FAf ect i ous
and noni nf ecti o ""‘é@@ﬁf?‘*"s,&“’ﬁﬁ‘ﬁ%"é’ﬁ"at?ﬂu‘%éﬁls@?%’Pﬂ#'%?fmmﬁm%@hﬂl télops are

reaction tube are incubated with concentrations ranging from 0.01 to 1000 pM of iest
compound for one minute, and with 1 pM of prostaglandin E2 for an additional four minutes.
25  Five minutes after initiating the reaction, cells are lysed by the addition of 17.5% berch!oric
acid, after which the pH is brought to neutral by the addition of 1 M potassium carbonate. The
cAMP content of the reaction tube is measured using RIA techmques A detailed protocol for
carrying out thxs assay is described i in Brooker et al, “Radtonmmunoassay of cyclic AMP and

- cyclic GMP,” Adv Cychc Nucleotfde Res. 10 1-33, 1979

;_3.0 Gout refers toa gruup of dlsorders of purine metabohsm, and fully deve!oped gout is
: manlfested by vannus comblnattons of hyperuncemla recurrent, charactenstlc acute
inflammatory arthritis induced by cryskals of monosodlum urate monohydrate, tophaceous
deposns of said crystals in and around the joints of the exiremities, which may lead to joint
destruction and severe crippling, and uric acid urolithiasis. Rheumatic gout is another name

35  for rheumatoid arthntls Tophaceous gout i is gout in which there are tophi or chalky deposits
of sodium urate. Some therapeutic agents are useful in treating both gout and its attendant



5 treatabl e using a conpound of Formula (1.0.0), e.g., allergic
granul ornatous angiitis, also called Churg-Strauss syndrorre30 mgﬂ}i s a
formof system c necrotizing vasculitis in which there is pro | ung
i nvol venent, generally manifested by eosinophilia, granul omatous
reactions, and usually.severe asthma. A related disorder is polyarteritis
nodosa ( PAN), L.ch. is marked by nultiple inflamatory and destructive
arterial | esi‘%‘}‘l\@ﬁg&r}a is a formof systemic 10 necroti zi nECT/REEWNISt | s
i nvol ving the small and nedi um si zed art_%r_,i_es with signs and synptons
resulting frominfarction and scarring of the affected organ system in
particular the lungs. - O her eosinophil-related disorders which may be
treated in accordance with the present invention are those affecting the
ai rways whi ch al"Bemaiere €4 ghengetagieane doiddting; WHRE GlhbrQhdragelic Agentd YR AREUL i C
agent unr el at edothourigsyriapomppadsdy. GlindpRaiHe ShabnBrofbronat® 8- 7 At opi c
Dermatitis Uticaria, Conjunctivitis, and Ueitis /g\topic dermatitis is a
chroni ¢ i nfl amat or y %% 4 PAPEoTale theaesalt ofrany eratiova Btga hembst éflair@ent BRI t ary
predi sposi ti-on B4 i teereld tutmneauavehivhesRR! Eve O ALk | hitS a,ii%g%d il.n:s of.ten
acconpani ed 9y prialydgoginuntid Mk & mel@YichELEL, waNd asthma, and Uhat i's
principal |y chagfthfEd: 366hamBYio Xt rieﬁlcif%%ﬁioﬁug]gt 'K?"%fﬂseg dd?ﬂgrfﬂ't‘"i“{“?@"-i & al so
call ed allergi Cﬁsgu%rofﬁt i :?IHE and ar I er greldhat Gxestianeed ipthe isintsandconpectiei
dermatitis (AD) TS 't H&TPErafgmisHmeid shiits anddduanmat ory skin di sease In
young children, and akdor = 100% to 15% of the popul ation during
chil dhood. At oigie igglreng%{iitnitt;éf?éi 'ﬁﬂ%q entry” s?%@'?’%ﬂfé&gxﬂf Previdgchenefialand
al | ergi es an{j i fe has thet ot b & B ardimer andnaiassadated vilb infiromestion. of  t he
'so-cal | ed "at op¥ hil-tglafedDisordergscur s frequently in Individuals 25 with
asthma and/ or al | er §hecabiiityiohint PBE4 iStftork EshRurdy HBFoﬁL«Pé)&.%oﬁﬁrirIFBﬁ bdstndgni T OM
Pat hogenesi s “Botivao ads "Rt of e dveral antrinBRSSEy Rty AUSELN,  T€XAS, A 226,
- 1996. Accor di nglcymdi,;g[}ethgm%g o Oy S u\g]ckloon 2 SO0 'S %N Y ibesprove.
dermatitis is trelel%gr%pl e W th ther apatl '@ geneseht fabe tprapeuficrteatyientonfs of

r

PDE4. For eﬁarrpef’se, e wﬂﬁ?{deﬁ §Uch GisFess inglrld eokimebifaytich ethd YamRtidaead
reported t

p PERIYo of gtabpermelly drdeonmbe loné@RoghiTh ettiBd Ris dahg
proliferation dortererivepieri eber,alrodalcogsh 34n MQQ&J%!,&@ Gelils eﬁgﬁ%@ from
nor mal pati ent Sucdscathtichdsadly <R %Ué?ploﬁ@;tcf i t.h ,atug 'Sy G:err%t Ak e,
respectively, QQE@F&X &g 3{30 i go%s ah The1em, NEE ofipglicats whelerrBuy ger
Raven Press, New York, 19UA: o goo{penBiie disorder fopt cathsi tbterin Redieance 880he 1997.
These studies "&b Yt i Avecrenaitfitatin gasiobitfier ehiévR ERRREBSE bfindiPBM fr om
at opi ¢ der At i ifilsatipmef tenpigmavary perenchyma by easinophiis. This disorder includes especially

Loffler's syndrome, which is a condition characterized by transient infiltrations of the lings

accompanied by cough, fever, dyspnea, and eosinaphilia. '

Other easinaphilic disorders include chronic eosinophflic pneumonia, which is a
chronic interstitial Iumg_ disease characterized by cough, dyspnea, malaise, fever night
26 sweats, weight loss, eosinophilia, and a chest film revealing non-segmenta-l, non-mi;ratory
infiltrates in the lung periphery; tropical pulmonary edsinophilia, which is a subacute or
chronic form of occult filariasis, usually invalving Brugia ha!ayi, Wuchereria bancroft, or
filariae that infect animals, oceurs in the tropics, and ié characterized b :
wheezing and coughing,

30 . infiltrations of the lungs; bro

Y episodic noctumnal
strikingly elevated eoslnophilia, and diffuse reﬂculunodﬁlar
nchopneuniqnic a_spergiltosis, which is an infection of the bronchi
and lung§ by Aspergiltus fungi resulting in a diseased condition marked by inﬂarhmatory -
:granulomatqu's Tesions in the nasal sinuses and lungs, but also in ihe skin, ear, orbit aﬁd‘
‘sometimes in the bo_nes and meninges, and leading to aspergilloma, the most common. tybe

of fungus ball formed by colonization of Aspergillus in a bronchus or lung cavity.

3 L ir
5 The term “granulomatous Mmeans containing granulomas, and the term “granuloma”

refers to any smail nodular defimited aggregation of mononuclear inflammatory cells or such a



nmore sensitive to PDE4 inhibition than was the proliferation observed In
HPBM from normal 35 subjects. Th2 type cytokine secreting T- ej S
expressing the cutaneous | ynphocyte associated antigen pl ayacoa We?94) role
in the induction of local IgE responses and the recruitnent of 30 July 2004
- WD 01/ 57025 -PCTI 1 B01100125 -89 eosinophils in this disease. The chronic

I nfl ammati on W 90571}0 atopic dermatitis is considered to be the result of
several inter ependzént factors, such as repeated or per sPGHBAYIORAS| er gen
exposure, which can lead to Th2 cell eXpagqsi on. It has been denonstrated
that there is an- increased frequency of "allergen specific T-cells
produci ng increased IL-4, IL-5, and IL-3 levels 5 in the blood of atopic
dermatitis patients. See Leung Dymet a!., '"Allergic and |Inmunol ogi cal

skin di sorder s, ' colpAiN oDTRTiRDPaciPiageslrOaibling B elial EIL Sisdafy sSirglRldd 15 ARk, dpecause

| L-4 and | L-3 ithiaedtel, Nt @XBEGE SinRh v, 7 hgsi on | ecul e-1

(VCAM 1), an adhgshdiisMehLG4k efon%a%of \%%!eg a?%m'gj hg I?rﬁ%g'r §§Teoﬂmg$°"??§ﬁ8ﬁﬂ%l ear
cells and eosi ‘no‘lghi s into Sites o theste?® RS SerRpeyfesremse fritled by | -5 | s
a key nediator of “EdLFRGIRAN nogicfectpus 3aspis. Awmber of sicaoremlomatous chBitbasodrair e of
atopi ¢ di sease: '"Fpetieudwt eoneedtof Beringa (10f.0)GAM ki loRAREMS S5ia diso
basophi | s has | cagdlcaaySkiuesdyndrbie, MBS 2G5 | redi at or
rel ease fromthage ;gq,}ﬁmtqtghg imlg%egfcgig}a@ﬁ t@ﬂ ttﬁe%%gﬁgeﬁgﬁ%g%grst"é That

hi st ani ne acting,on H? {&Jecag{) ors i ncteases AN &y spincpiip. samopRtows | L- 4
production in murine Th2 cel Je¥ere pithmag Asqlited disarder iscpolyastetis nedoya (PANRWhither e i s
present in at opic"ased by pulipasilamaglony apddeattuoibie arigielysbbs dntl &, a forPetis§sRhic

0- adr ener gi c10r e sprnigesvasqulite mMaanpa sPRFAd ndGlid-VikdsYridks &iﬁ%f@ﬂ&é{-{g%ﬂ%ﬁ%ﬁgmt ory
responses. A di msitirghiomh imAE LS RANSLor Y arb &S W rdan sl 'arégi%ﬂ el POE

activity that h@geA. e basis or that 15 amachult SPEEHYiHs Yses- st udi es
have been carri ggleﬁu‘tgﬁaﬁp %ﬁategodﬁsﬁré?r% WHiFt 8y Bnfreatad) ip apapidance ith heapregsint

patients with {"HEYL F5BeF RERSinHRe ey whigears induzertior pbresimes by 4 Seattiaiv @ 25 hown
t hat increased BARPRUEDEent p@elated b wiyteymponndadf B@ingla @@lo).s correl ates with

abnor mal i nfibanfdit orAto@nDennBRtsNEHiik [cofh AR And DveilOPi C dermatitis.
Further, the PDE4 eng S @R 1 eukoC . re sensitive to PDE4
i nhibitors thang. 1 ew§§§4 a@r%]zi%rg@#n?c&nﬁ HoFS ISE'P SEALBE SreR & indlyidpals it 3 o
14-fold difference hds 5esierySndnrset saneasothepeld fanerufianiiet i, often

"Differential |FPTRAPETYY dergietingis.drby fe@ANR pitfompind tiatis bekpalp chaatieardds i n
?a.t opi ¢ and nor nb1 exiranddigyd e8gpic ddmaliti i alﬁchlﬁd allvRfE- derfatitid, 2kl %l)erg4c46r5=|g(¥>ic199.3' An
i ncreased semsiédzathd y can al.so be seen in the inhibition.of prolitTeration
of peripheral blood nmononuclear cells fromatopic donors on treatnment with
PDE4 i nhi bitors. . Féforedamlte,(AR)ob iterramt buerenob embnid Bftithatory M dmLg BT f ecti ve
at i nhi bi ting Pngstildmal atsehfiatiORint 1096818t Inb SodaBM b8 chiliflAl 12Dt han at
i hhl biting PHA getchabtt) i8tEfleddP LBk RNE R60L IaIIcF gllg‘rtgilesoara]ﬁd it has therefore become
known as a component of the so-calied “atopic triad”, since it occurs frequently in individuals
25  with asthma and/or allergic rhinitis. See Leung Dym, Atopic Dermatitis: From Pathogenesis
To Treatment, R.G. Landes Co., Ausiin, Texas, 1-226, 1996. Accordingly, the immune
dysfunction associated with atopic dermatitis is treatabie with therapetjtic agenis that are
in_hibitors of PDE4. For example, rolipram, Ro-201724, and denbufylline have been reported
| to produce a _concentration-related inhibition of the proliferation of human peripheral blood
. 30 _rmcl)nqnuclea_r cells (HPBM) from normal patients as well as fram subjéctsl with afopic
dem)ati‘t‘is. ':-'Seg,' respectively, Torphy et al., Drugs and the Lung, Eds. Page and Metzger,
i _Raven Press, New Yerk, 1994; and O'Brien, Mol. Medicine Tdday, 369, 199?. These studies
also determined that the proliferative respdns_se of HPBM fror_n'atoplc' dermatitis patients was

_ more sensitive to PDE4 inhibition than was the proliferation abserved in HPBM from normal
'35 subjects, . .

Thz type cytokine secreting T-cells expressing the cutaneous lymphocyte assaciated
antigen play a central rote in the induction of local fgE responses and the recruitment of



"with an tC50 = 280 nM conpared to an | Cm = 2600 nM respectively. 30

- Further, -it has been shown that a structurally diverse rang%ﬁogf yﬁﬁjo ctive
PDE4 inhibitors are effective in reduci ng skin eosinophilia u gui nea

pi g which has been nediated via a range of agents such as PAF, arachidonic

“acid, zynDsan activated plasma, and protein of cutaneous anaphyl axis. See

Beasl ey ‘et af "S nt hesi s and eval uation of a novel series of

phosphodi est SFAYESTRS| nhibitors. A potential treatnent foPCTABIMERS". B! oorg.

35 Med. Chem:' Letts. 8 2629-2634, 1998. Such data.shows the utility of PDE4
Inhibitors in treating eosinophil driven®skin diseases. Such treat ment is

by means of topical 30 July 2004 WO 01/57025 PCTAB01100125 -90

adm nistration, e.g.. topical atizoramapplied bilaterally over eight days
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benefi ci al r‘ﬂsulfetam:-eicsatb;md.ga@set reatment of urticaria. Uticariais a

vascul ar reaction, usually transient, involving the upper dernas,
representing |ocal i ZB¢e®s elertieneficAMP inliyhribades omi tasphils ey I6%e6h known
permeabi | ity of i tieessogiapi Withatetresed ﬁﬂéﬂiﬁtdﬁ’&i&lé%h\%h&sggellg%“@)lnggmu fagheal s
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react ion, and i on L fied accor di rec auses,

i mune- nedi gmg%){ Q.‘?m&ln%%%btc el st@'ﬁ%#’éﬁﬁ"ﬂ?& ‘h?tr‘?gsé? %’rﬁs?ﬁ‘rﬂ'rﬂﬂpéigl c or
non| munol ogg ﬂ'ﬁ??ﬁ%?n”f%‘hﬁs alghig fermptlivs drensirad M@pﬂgalreapcrdea:e-chnhmgtspmml
agent -i nduced, a@vivesisukiorthiciodmatoy resgtingeah Rintinishdd AMPQESbrisk Ry FEB 73S0 be

desi gnat ed acut en @ha:bd ~OH4GCIvERRERG b B&e%a&u@& uflHE 4 e!loglﬂ-ec?&gé}un attack.

Angi oedema is the sane response In the deep dennis Culaneous or
submucosal tissues. Fierhavehersicamesimmiovhich yemsreaiiiferanticéliaypies Fonvbgid batin®

treatabl e with witetheeripoweasy afunteborait i rdshitsthal® sndk:® st kdaBRT Aive.ppEt | Cari a
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hyper sensi ti vi t£‘t&ﬁ['sdé?rtlat;ﬁs I:”rtﬁgam h g %FW FiPRe Ipulpeyies dygmerp sppsitive to

par asynpat het i PRE RO ey % POES nwTa o mattvt koo o uofto ee-mbior s from
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envi ronment al et prosdhedidstelat€ Rbibreks W biSfle it Abfdhd! Rkdefled® £GLET &AL GS PY Col d
25  121(1) 44-51, 1993, An increased sensitivily can also be seen in the inhibition of profiferation
of peripheral blood mononuclear cells from afopic donors on treatment with PDE4 inhibitors.
For example, rolipram has been found to be more effective at inhibiting PHA stimutated atopic
. dermatitis PBMC prohferation than at inhibiting PHA shmulated normal PBMC. prollferation
with an [Cs = 280 nM compared to an leu 2600 nM reSpectwe!y

.30 Further, it has been shown that a structurally diverse range of se!echve PDE4
: inhibitors are effectwe in reducing skin eosinophilia in the gulnea pig whlch has been.
~ mediated via a range of agents such as PAF, arachidomc acid, zymosan activated plasmd,
and protein of cutaneous anaphylaxis. See Beasley et al., “Synthesis and evaluation of a
. nove! series of phosphodiesterase 4 inhibitors. A potential treatment for asthma,” Broarg _
35 Med. Chem. Letts. 8 2629-2634, 1998. Such data shows the utility of PDE4 inhibitors in
trgat:ng eosinophil driven skin diseases. Such treatment is by means of topical -



al¢, water, or objects, occurring in two forms: In the autosonmal dom nant
~formwhich is associated with fevers, arthral gias, and Iequngoigf t he
| esi ons present are erythematous, burning papul es and macul 4 n the
nore comon acquired formwhich is usually idiopathic and self-limted;
contact urticaria which is a localized or generalized transient 30
wheal - and- flare response elicited by exposure to rapidly absorbable
urticari ogenit W% giant urticaria which is angloedEﬁﬂanﬁHEpapular
urticaria mhlch is a perS|stent cut aneous ‘eruption representing a
hypersensitivity reaction to insect bite®0-Accordingly, the PDE4 inhibitors
“of Formula (1.0:0) are useful for the beneficial treatnent of the various
types of wurticaria as- described above A rel ated area of therapeutic 35
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25  shress, or increased environmental heat; cold urticaria which is urticaria precipitated by cold
air, water, or objects, ocourring in two forms: In the autosemal dominant form which is |
associated with fevers, arthralgias, and leukocytosis, the lesions present are erythematous,
burning papules and macules, and in the more common acquired form which is usually
idiopathic and self-limited; contact urticaria which is a localized or generalized transient

30  wheal-and-flare fesp_onse elicited by exposure te rapidly absorbable urlicariogenic agents;
glant urticaria which is angioedema; and papular urticaria which is a persistent wtaneoljs

: eruption representing a hypersensitivity reaction to insect bites.

Accordingly, the PDE4 inhibitors of Formula (1.0.0) are useful for the beneficial

treatment of the various types of urticaria as described above. A related area of therapeutic

35  application for which the compounds of Formula (1.0.0) also produce t-)eneﬁcial results is in
various ophthalmic uses, in particular in the treatreenl of conjuncivitis and uveitis.



- Thé uvea is the vascular nmiddle coat or tunic of the eye, conprising the.
iris, ciliary body, and choroid. uveitis is an inflammtio julf%dmor part
of the uvea and comonly involves the other tunics of the r@’g, ., the
sclera and the cornea, and the retina as well. The 25 nobst conmon types of
uveitis, which are treatable with the conpounds of Fornmula (1.0.0), are
anterior uvei“td‘ﬁlsﬁggch is uveitis involving the structures of the iris
and/or ciliary body, including iritis, cyclitis, and i rF<OBYAPRS s;
granul omat ous uveitis which is uveitis of any part of the uveal tract but
particularly of the posterior portion, (':ﬂb'r acterized by nodul ar collections
~of epithelioid cells and giant cells surrounded by |ynphocytes;
nongr anul omat ous uveitis which 30 : is inflammtion of the anterior portion
of the uveal tract, The@njunctiads 4 deiicate aBloraiel thadlinds O S)siias APGQARL Lgeni
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di scussed abovem@N@BbEse IJOEUQH%'QMQ {mpr PEOObE" HEEy seArquedsaf |y in the
treatment of psoriasis. It NAS DGR GEIrdhatheieatment siaveitisr eat ment of
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. . all or part of the uvea and commonly
involves the other tunics of the eye, i.e.‘. the sclera and the comea, and the retina as well. The
most common types of uveitis, which aré treatable with the compounds of Formula (1.0 0)
are anterior uveitis which is uveitis involving the structures of the irls and/or ciliary b.ogiy,
including iritis, cydlitis, and iridocycliis; granulomatous uveitis whic] :
tﬁe uvea! fract b_ut particularly of the posterior portion,
epithelioid cells and giant cells surrounded by lympho
30 s inflammation of the anterior poriion of the uvea
: pl_'racognﬁg_enfq uveiﬁs wh:ch is one of the lens-induced uvéitides is a severe anterior uveltis
similar to syrnpaﬁagtjc aphthalmia, observed weeks or aven months aﬂéf extracar;suiar lens
~ Surgery or other frauma to the capsule; and posterior veitis ‘which is uveitis inv;)hring the
.. bosterior segment of the eye, including choroiditis and chorioretinitis. Acoordiﬁgly the PDE4
35 inhibi_tors of Formula (1 -0.0) are useful for the Eeneﬁﬁal treatment of th riou '
unvaitis as described above.. " YOS Bpes of
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h is uveitis of any part of
characterized by nodular collections of
cytes_; nongranulomatous uveitis which
L tract, Le., the iris and diliary body;



has al so been shown that treatnment of psoriatic epidermal slices and

kerat omed psoriatic epidermal slices with Ro 20-1724 resul tic i 0 ngery
mar ked el evation of cAMP concentrations 20 over controls. Sp 1YY a
1395% i ncrease in CAMP concentration in keratoned psoriatic epiderm s has
been observed. PDE4 inhibitors have also been shown to inhibit the

I nfl am"ratory‘{c?a&%algeof a nunber of nediators via either topical or
system ¢ admi ni stration. For exanple, rolipram has beenPSHBRHIME | nhi bit

croton oil-induced ear. inflammation in th%_ nmouse at topical doses as | ow
as 0.03.ng per ear. The selective PDE4 |Inhibitor .Ro 20-1724 25 has al so
been -investigated in two doubl e-blind studies conparing Its effectiveness
- to vehicle, where it has been shown to inprove psoriatic |esions w'thout
adverse systen &8or Bseriasbous effects. 8.9 Miltiple Sclerosis and O her
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For example, rolipram has been shown to inhibit croton oil-induced ear inflammation in the
mouse at topical doses as low as 0.03 g per ear. The selective PDE4 inhibltor Ro 20-1724

has also been investigated in two double-bling studies comparing its eﬁeclivenes# to vehicle,

whiere it has been shown to improve psoriatic lesions without adverse systemic or cutaneous
. effects.
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8.9 Multiple Sclerosis and Gther Inflammatory Autoimmu.ne.Diseases

| | A sc.leros_is is an induration, or hardening, and refers especially to hardening of a part
30 from inflammation, -and from increased formation of connective tiséue and in diseases of the

interstitial substance. The term "sclerosis” is used chiefly for such a hardening of the nervous

system dug to the deposition of connective tissue, or to- designate hardening of the blood.
vessels. Multiple sclerosis (M8) Is a disease In which there are focf of demfeliﬁatjon of
various sizes throughout the white matter of the central nervous" system; sometities
extending into the gray matter, resulting in weakness, incoordination, paresthesias, speech
dlisturbances, and visual Complalnts. Multiple sclerosis is a disease of unknown etiology with.
a prolonged course involving many remissions and relapses.
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desryelination are a hall mark of the di sease. The devel opnent of
denyelination, in turn, |Is caused by the necrosis of. oli 90%&”\%50 %‘taes,
denyelination is associated with an infiltrate 15 conposed )S/f

- T-cells and macrophages, which together with | ocal cells such as
_astrocytes, mcroglia and m crovascui ar brain endothelial cells, express
mej or. . hi stocoeratl bility conmplex (WMHC) class Il. These cells are thus

i nplicated i "YAMS"En presentation and an inflammtory PeBmonenss and a
nunber of pro-inflammatory cytokines, including TNF-x, TNF-R [I'LA 1L-6
and | FN1 have been identified in the brai®¥-tissue of 20 mul ti ple sclerosis
patients and their presence is generally associated with active | esions.
TNF-a in particul ar has been the focus of attention because it nediates
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Animal models have been used to demonstrate the role of TNF-r in multiple

25 sclerosis, e.g., in experimental allergic encephalomyelitis (EAE) administration of anti-TNF
- antibodies or soluble TNF receptors has been shown to prowde a protective effect. See

_ Selmaj et a! “Prevention of chronic relapsnng experimental autolmmune encephalomyehtis by

- soluble tumor necrosis factor,” J. Neuroimmunol. 56 135-141, 1995. A direct correlation

_ ‘between the level of TNF-o. mRNA and progress:on of EAE has also been reported. See

30 Reeno et al, 'TNF-alpha express:on by resident microglfa and infiltrating leukocytes in the
T 'central nervous system of mice with experimental allergic encephalomyelitis: regulation by the
r'rh't cytokines,” J. Immunol 154 944-953, 1995. Further evidence demonstrating that TNF-o

s a medlator of rnult:ple sclerosis is the increased concentration of TNF-o in the

7 cerebrospmal ﬂl.lld of mulhple sclerosis patients during the course of the disease. Further, a
'35. _hansgenm mouse overexpressmg TNF-a in the central nervous system has shown signs of
. spontaneous demyelination, while a transgemc TNF-a knockout mouse has shown a



10:aboli sh abnormalities in MR imaging. |In another study of the effects of

roli pramon chronic relapsing experinental allergic enceph 1L_ltl sin
SJL mice, it has been shown that rolipramaneliorates clini % - and
pat hol ogi cal changes in this nodel. See Genain et.al., "Prevention of

aut oi mune denyelinatin in non-human primates by a cAVP-specific

phosphodi esterase,” Proc. Nati. Acad. ScL USA. 92 3601-3605, 1995; and
Sonmrer et al .WOYES70%her apeutic potential of phosphodi estecmu?qa_[ma 4
inhibition In chronic autoi nmune denyelinating disease,' J_ Neurol nmunol .
79 54-61, 1997. In addition to inhibiting®PDE4 activity and the production
.of TNF-a, the conpounds of Forrmula (1.0.0) also poSsess activity as

I mmunosuppr essive agents and are especially useful for treating autoi mmune
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inflammatory disease, or in which autoimmune reactions are otherwise involved with the
inflammatory disease. Accordingly, the compounds of Formula (1.0.0) are useful ln the-
treatment of multiple sclerosis, as discussed in detail further above.

Other autoimmunefinflammatory diseases that can be treated by therapeutic agents

comprising the compounds of Formula (1.0.0) mdude. but are not limited to, autoimmune

30  hematological disorders such as hemalytic anemia, aptastic anemia, pure red cell anemla
and idtopathlc ﬂ'nrombocytope.mc purpura; systemic Iupus erythematosus, polychondrms
scleroderma; Wegner's granulomatosis; dennatomyosutls, chronic active hepatihs myasthema
‘gravis; Stevens—Johnson syndrome; idiopathic sprue; autoimmune inflammatory bowe!
‘dlseases such as ulcerative colitis and Crohn's disease; endocrin opthamopathy; Grave’s

35  disease; sarcoidusns alveolitis; chronic hypersensitivity pneumomtls primary biliary citrhosis;
juvenile diabetes (diabetes mellitus type 1); anterior uveitis and granulomatous (posterior)



penphi gus, penphi gus eryt hemat osus, penphi gus foliaceus, -and penphi gus

vul gari s. Further, the conmpounds of Formula (1.0.0) may be ﬂ#?é
i mmunosuppressant agents for the prevention of aIIogenelc g %ﬁectlon
foll ow ng organ transplantation, where 10 such organs 'typically include
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subnucosa which is of unknown cause, and mhlch is manifested clinically by
15. cranpi ng abdomni nal pain, rectal bleeéﬁng, and | oose di scharges of
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di sease has i ncr eased Si gmh | can mucosal
isedse, usually Wt the formalioh'of noncaseating granulomas, that clinically resembles

ulcerative colitis but in which the ulceration is often longitudinal or deep, the disease is often
25  segmental, stricture formation is common, and fistulas, particularly in the perineum, are a
frequent compfication. - )

Crohn's disease {CD) is a chronic granulomatous inflammatory diseasé of unknown
ehotogy involving any part of the gastrointestina!l tract, but commonly involving the terminal
ileumn with scaming and thickening of the bowel wall, frequently leading -to intestinal

30 obstruction, and fistula and ‘abscess fonnatlon and having a high rate of recurence after
treatment. Ulcerative colltls Crohn's disease and the related diseases discussed above are
collectme!y referred to'as mﬂamrnatory bowe! dlsease (IBD). These diseases aire chronlc
sponmneppsly relapsing disorders of unknown cause that are immunologically mediated and
whb_se pathogenesis has been established through the use of animal models and advanced -

35  immunological techniques. See Bickston and Caminelii, “Recent developments in the medical
therapy of IBD,” Cun. Opin. Gastroenterol. 14 6-10, 1998; and Murthy et al., "Inflammatory
bowe! disease: A new wave of therapy,” Exp. Opin. Ther. Patents 8(7) 785-818, 1998. While



‘Current: therapy for inflammatory bowel disease includes 5-amnosalicylic
.acid, corticosteroids, and i nmunonodul ators such as azat hi \clg%(rjj ne.

6- mer capt opuri ne, and 5 nethotrexate. These agents have a’ é'yr%\qg)ée of
- adverse side effects and do not nodify the disease itself, and there is
t hus .an ongoi ng need for nore effective treatnent agents. The conpounds of
Formul a (1. O‘g%’ are able to beneficially treat inflanmatory bowel diseases
as a result WHES: abili ty to inhibit the production SETBYENA2 pecause

TNF-a causes imune cell activation, prod4feration, and nedjator release’
in inflammatory bowel disease. See Radford 10 Smith and Jewel |, "Cytokines
.and inflammtory bowel disease" Baillieres din. Gasteroentem .10 151-164,

1996. TNF-a has al so been detected in the stools and Intestinal nucosa of .
patients.w ttt ifhfinddenagtdpipergivevediitiaiias eersained Felativéiesteble el intidetck lef Cahrst udi es
in Crohn's di seas®se isingaskhlEgmmang! onal anti bodi es have shown significant
prom se. As-already detailed further above, selective PDE4 |nhibitors have
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- PCT/1 801/ 00%35 lipapolysaccharide induced erythrocyte extravasation in rats and intestinal hypoperfusion in
' : dogs can be altenuated with the selective PDE4 inhibitors rolibram and denbufyiline, See
Cardelus ef al, “Inhibiting LPS induced bowe! erythrocyte extravasation in rats, and of
‘mesenteric hypoperfusion in dogs, by phosphodiesterase inhibitors,” Eur. J. Pharmacol, 299
163-189, 1986; and Cardelus et al., “Protective effects of denbufyliing égainst endotoxin
30" induced bowel hyperplasia,” Met. Find. Exp. Clin. Pharmacol. 17{Suppl. A) 142. 1995.
' 8.11 _ Septic Shock, Renal Failure, Cachexia, and Infection )
| Septic shock is_ shock associated with over'\ﬂhé[min-g infecﬁoﬁ, ;'most cammonly
. Infection with gram negative-bacteria, although it 'méy be produced by. dlher bacteﬁé, viruses,
fungi and protozoa. Sepﬁc shock is deemed to result‘from the action of endotoxins or other
35 products of the infectious agent on the vascular sysiem, causing large volurﬁes of blood to be




-97 sequestered in the capillaries and veins. Activation of the conpl enent
and kinin systems and the rel ease of histam ne, cytokines, ﬁﬁ@y?&handi ns,
and other nediators is also involved. It has been shown in & € f

endot oxi n-i nduced acute renal failure in rats that the selective PDE4

I nhi bitor, Ro-201724, given as a post-treatnment at 10 pgl kgl m n
~significantly 5. increases urinary CAMP excretion, markedly attenuates
endot oxi n- i ndU88# M icreases in renal vascul ar resi st ancePEHBME?eases in
renal blood flow and glonmerular filtration rate. Ro- 201724 has al so been
shown to inprove 'survival rates for endot¥in-treated.rats. See Carcillo
et al., Pharmacol. Exp. Ther. 279 1197, 1996. Pentoxifylline has al so been
studied in patients-suffering fromseptic shock. In this study twenty-four
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Pi t t sbur gh. Acceducth Bgdigs.inded) o6 GEBANRES. B, ERUBILAbE- 0- 0) are useful in the
treatnent of renal failure, particularly acute renal failure. 30 Cachexia

is a profourfd and néieradeilae it the ipébiiyon $eikidudyi to matetedinaaiontey atldaiaRpibdia zed by
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nunber of causatdnins &fR6HRN iStake® ihe ad i Lom i nfection any one
of a nunber of gifferent, -unic alnlggllafa‘}:lrJtta fo(F)HrE ){té{{ﬁ%%’é?m%ag?d;%sfé'éfw g'i%‘}{“
including bacteria, viruses. fung FURHEY ST 2 8WHe basivef e shpve-deparieski a i s
represent ative ANeEEhRPSierDES njPitspit s besngemonstfed shatieleotive @DBGIKINHRrst hat
resul t from285 Atk thettreainer okrenabilue esp ey EuB réndl, f2ililRE SBE B&YahP8d a1 ST ONS

bei ng anem a, S'a'l_hlbiﬂzw_ o lypa v pdbihedsterase by Ro-20-1724 attenuates endotoxin-induced acute -
renal failure,” J. Pharmacol, Exp. Thera.278 37-41, 1996. See also WO 98/00135 assigned to

the University of Pitisburgh. Accordingly, the compounds of Formula {(1.0.0) are useful in the
treatment of renal failure, particulariy acute rena! failure. '

30 Cachexia is a profound and marked state of constitutional disorder characterized by
general ill health and ma1n_utﬁtion. Cachexia rhay be the end result of a number of caUSaﬁve' :
factors, e.g., it may result from infection by any one of a number of different —unicellula;'
organisms or microorganisms including bacteria, viruses, fungi, and protozoans. Malarial
cachexia is represén_tative and comprises a group of signs-of a chronic nature that resulf from
antecedent aftacks of severe malaria, the principal signs being anemia, sallow skin, yellow
sclera, splenomegaly, and hepatomegaly. Another cause of cachexia is the deprivation or

35
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advanced renal failure. Cardiac cachexia conprises the enaciation due to
heart di sease. Cachexia suprarenalis, omsAddi son's disease, is a disorder
characterized by hypotension, weight |oss, anorexia, and weakness, caused
by adrenocortical hornmone deficiency. It is due to tubercul osis- or
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and fungi ar, sensjtive to u%ceualon .
production i“h tHEPP ’ﬁo'g‘f‘eaﬂ‘yp ?’F‘lﬁ‘iﬂrﬁ?’eﬁﬂ'|a?€§§'=e‘“\rfﬂ’ﬁa% is treatable in this 30
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i nfections. SuchNfx figReirdipstcs wheren suge Viwges, argeansifiye do wpoggulation of TNF-o in their

host so that their replication or other vital activities are adversely impacted. Such viruses
25  include, e.g., HIV-1, HIV-2, and HIV-3; cytomegalovirus, CMV; influenza; adenoviruses; and
Herpes viruses, especially Herpes zoster and Herpes simplex.

The PDE4 inhibitory compounds of Formuta (1.0. 0) are further useful in the treatment
of yeast and fungus infections wherein said yeast and fungi are sensitive to upregulation by
TNF-¢t or ellcit TNF-a producuon in thelr host. A partlcular disease which is treatable in this

30 ‘wayis fungal memngms The compounds of Formula (1.0. 0} also provide beneficial effects
- when comb:ned wnth ie., admlmstered in conjunction with other drugs of choice for the
treatment of systemlc yeast and fungus infections. Such drugs of choice include, bit are not
limited "to polymixms e.g., Polymycm B; imidazoles, e.g., clotrimazole, econazole,
miconazole, and ketodqnazole; triazoles, e.g., fiiconazole and itranazole; and amphotericins,
35 . e.g., Amphoteficin B and liposomal Amphotericin B. The term “co-administration” as used
herein with reference to the compounds of Formula (1.0.0) and drugs of choice for the
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The resul ti ng ij'P ﬂ@\:n)has dose-dependently inhibited the above-mentioned plasma enzyme activities.

Accordingly, the compounds of Formula (1.0.0) are useful in the treatment of T-cell disorders
such as liver failure. ’

8.13  Pulmonary l-iypertension -

25 it is known that the activity of phosphodiesterases, which hydralyze the vasodilatory
second messengers GAMP and cGMP, may be increased by hypoxia-induced pulmonary
hypertension (HPH). l_-lypoxia is a reduction of oxygen supply to tissue below physiological
levels despite adequate perfusion of the tissue by blood. The resulﬁng pu!honary ‘
_hypertensron is characterized by increased pressure, ie., above 30 mm Hg systolic and

30 above 12 mm. Hg diastolic, within the pulmonary artetial circtiation. Using a mode! which
utilizes iso!ated pulmonary artery rings from normal rats and from rats with hypoxia-induced
pulmonary hypertensmn it has been shown that the selective PDE4 inhibitor rolipram
potentiates the relaxant aciivities of sopmterenol and forskolin, The same effect has been

7 observed with milrinone, which is a selective PDE3 inhibitor, thereby supportmg inhibition of

35  both PDE3 and PDE4 In order to significantly improve pulmenary artery relaxation in hypoxia-
induced pulmonary hypertension. See Wagner ef al., J. Pharmacol. Exp. Ther, 282 1650,
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marrow culture system These beneficial effects are specific for PDE4 inhibition and are
mimicked by dibutyryl cAMP, demenstrating that the PDE4 isozyme plays an important role in
25  bone fumover through cAMP. See Miyarnoto et al., Biochem. Pharmacol. 54 613, 1997: Wald
E et ef., “Effects of XT-44, a phosphodiesterase 4 inhibitor, in osteoblastgenesis and
osteoclastgenesis in culfure and its therapeutic effects in rat osteopenia models,” Jpn. J.
Pharmacol. 79 477-483,.1999; and JP 9169665 assigned to Miyamoto (1997). Consequently
the selective PDE4 inhibitors of Formula (1.0.0) are useful in the treatment of diseases
30 - lnvolvung bone loss, especially osteoporoms
- 8, 15 _CNS dlsorders

| ‘The PDE4 se!echve mhlbitor rolipram was initially developed as an antidepressant

‘and contmues to be studied in clinical tials for that Indication. Further, it has been

7 demonstl'ated that selective PDE4 inhibitors provide beneficial effects in other central nervous
35 system disorders, including Parkinson’s disease, Hulley ot al, “Inhibitors of Type W
"~ phosphodiesterases reduce the toxicity of METP in substantia nigra neurons in vivo” Eur. J.
Neurosci, 7 2431-2440, 1995; as well as leaming and memory impairment, Egawa et al.,
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It has been demonsirated that PDE4 ‘inhibitors are useful. in the treatment of
- ischemia-reperfusion mjury, Block et al., “Delayed treatment with rolipram protects against ’
neuronal damage following global |schem|a in rats,” NeuroReport 8 3829-3832, 1997 and
. Belayev ot al. “Protecuon against blood-brain barrier dlsmphon in focal cerebral ischernia by
30 the Type IV phosphodtesterase inhibitor BBBO22: -a quantitative study,” Brain Res 787 277— :
285, 1998 in the treatment of autmmmune dlabetes Liang et al, “The phosphod:esterase‘
inhibitors pentoxifyllme and rolipram prevsnt dlabetes in NOD mice,” Diabetes 47 570-57’5
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phosphediesterase as a therapeutic agent in chronic !ymphocy’uc Ieukemna Bfood 92 2484-
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and emphysema;

— obstructive or Inflammatory airways diseases of whatever typé, etiology, or
25  pathogenesis; or an obstructive or inflammatory airways disease that is a member selected
from the group consisting of asthma; pneumaconioasis; chronic eosinophilic pneumonia;
chranic obstructive pulmonary disease (COPD); COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated therewith; COPD that is characterized by
- irreversible, progressive airways obstruction; aduit resplratory distress syndrome (ARDS), and

30 exacerbation of alnvays hyper-reactivity consequent to other drug therapy;

- pneumocomos.is of whatever type, etiology, or pathogenesis; or pneumocomos:s
that Is a mermber selected from the group consisting of aluminosis or bauxite warkers'
disease; anthracosis or miners’ asthma; asbestosis or steam-fitters’ asthma; chalicosis or fiint
disease; plilosis caused by inhaling the dust from ostrich feathers; siderosis caused by the

35 inhalation of iron particles; silicosis or grinders’ disease; byssinosis or cotton-dust asthma;
and talc pneumoconiosis; |



~ateopic,. bronchial, 1gE-nediated asthma; bronchial asthma; essenti al asthna;
- true asthma; intrinsic asthma caused by pathophysi ol ogic d| @ﬁ ﬁﬂf
extrinsic asthma caused by environnmental factors; essential

unknown or inapparent cause; non-atopic asthma; Dbronchitic asthma;

. enphysemat ous ast hma; exerci se-1nducéd asthma; occupational asthma; 20
~infective asthma caused by bacterial, fungal, protozoal, or viral
“infection; noWO&M#Bgic asthma; incipient asthma; wheezJCHmBbHIN25syndr ome;

- chronic or acute bronchoconstriction; chronic bronchltls smal | airways
obstruction; and enphysenma; - obstruct|VQ or Inflammatory airways di seases
of whatever type, etiology, or 25 pathogenesis; or an obstructive or
~inflammatory airways disease that is a nenber selected fromthe group
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acute or chronic_siInu Hﬂx'ih |95Up | copyisting of
eosinophilia; pulmonary infiltration GOSlnophllla Loffler's syndrome; chronic eosinophilic

pneumonia; tropical pulmonary eosinophilia; bronchopneumonic aspergillosis; aspergilloma;
granulomas containing eosinophils; allergic granulomatous angiitis or Churg-Strauss
syndrome; polyarteritis nodosa {PAN); and systemic necrotizing vasculitis;

25 — atopic dermatiﬁé: ar allergic demnatitis; or allergic or atopic eczema;

- urlicaria of whatever type, etioiogy, or pathogenesis; or urticaria that is a member
selected from the - group oonsushng of immune-mediatéd urticaria; complement-medmted
urticaria; urticanogenic matenal-mduced urhoana physical agent-induced urticaria; stress-

. ‘induced uriicaria; . idtopathic urttcana acute 'urticaria; .chronic urticaria; angicedema;
: ‘30 cholmerglc urticaria; cold urhcana in the autosomal dominanit form or in the acqu:red form.
. contact urticaria; gtant urhcaria, and papular urticaria;

- oonjunctlvms of whatever type etiology, or pathogenesis; or con]unctmt;s that i Is a
member selected from the group consisting of actinic conjunctlwhs acute catarrhal
conjunclivitis; acute contagious conjunctwms, allergic conjunctivitis; atopic conjunctivitis;

35  chronic catarrhal conjunctivitis; purule'nt conjunctivitis; and vernal conjunctivitis



sphenoi,d sinusitis; - rheumatoid arthritis of whatever type, etiology, or
pat hogenesis; or rheumatoid 15 arthritis that is a nenber Sd%lfft from
"the group consisting of acute arthritis; acute gouty arthriti SR 3ni_c
inflammatory arthritis; degenerative arthritis; infectious arthritis; Lynme
arthritis; proliferative arthritis; psoriatic arthritis; and vertebral
arthritis; - gout, and fever and pain associated with Inflammtion; - an
eosi nophl | - r 8¥Q0%028i sor der of whatever type, etiol ogy, ecypaiimzgenesis; or
an. 20 eosinophil-related disorder that is a nenber selected fromthe group
consisting.of éosinophilia; pulmnary rf##i-ltrati on eosinophilia; Loffier's
syndrone; chroni c eosinophiiic pneunonia; tropical pulnonary eosinophllia;
br onchopneunoni ¢ aspergillosis; aspergillonma; granulomas containing
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25 — prevention of allogeneic graft rejection following organ transplantation; |

- inflammatory bowel disease '{IBD) of whatever type, etiology, or pathogenesis; or
inflammatory bowel disease that is a2 member selected from the group conéisting of ulcerative
colitis (UC); coliagenous colitis; colitis polyposa; transmural coliis; and Crohn’s disease

{CDJ:. )

30 - septic shock of whatever type, etiology, or pathogenesis; or septié. shock that is a
member selected from the group consisting of renal failure; acute renal féilure;"cachexié; o
malarial cacl*t_exia;_ hypophysial cachexia; uremic cachekia; cardiac cachexia; cachexia
5uprarena!ié or Addison's disease; cancerous cachexia: and cachexia as a consequence of
infection by the human immunodeficiency virus (HIV);

35 — liver injury;



aut oi nmune henmat ol ogi cal di sorders; henolytic anem a; aplastic anem a; pure
red cell anem a; idiopathic thronbocytopenic purpura,; systgg%ﬁglgﬁgf
~erythematosus; polychondritis; scieroderm; \Wgner's granul % ;
dermat omyositis; chronic active hepatitis; nyasthenia gravis;
St evens-Johnson syndrone; idiopathic sprue; autoimmune inflammatory bowel
15 diseases; ulcerative'colitis; Crohn's di sease; endocrin opthanopat hy;
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| nf ection b%P vilpgsend such viruses increase the

— ischemia-reperfusion injury; autoimmune diabetes; refinal autoimmunity; chromc '
lymphqcyhc leukemia; HIV infections; lupus erythematosus; kidney and ureter disease;
urogenital and gastrointestinal disorders; and prostate diseases.

DETAILED DESCRIPTION OF THE INVENTION
25 8.0 Combination with Other Drugs and Therapies -

The présent invention contemplates embodifnents in which a compound of Formula

(1.0.0) is the only therapeutic agent which is employed in a method of treatment described

’ herein Wwhether used alone or more commonly, together with a pharmaceutically acceptable

‘ _carrier to produce a suitable dosage form for admlms!ratton to a patient. Other embodiments

307 -of the present _invenhon contemplate a combination of a compound of Formiula {1.0.0)
" together with one or more additional theraﬁeutic agents fo be co-administered to a patient to
obtain some pgrticulaﬂy desired therapeutic end result. The second, efc. therapeutic agent

may also be one or more compounds of Formula'(i.0.0), ar one or mare PDE4 inhibitors
known in the art and described in detail herein. More typically, the second, efc. therapeutic



preducti on of TNF-a in their host, or wherein such viruses are sensitive to
upregulation of 10 TNF-a in their host so that their repli§§}lﬁptﬂh‘other
vital activities are adversely inpacted, including a virus ICY TS a
menber selected fromthe group consisting of HV-1, HV 2, and HI V-3;

cyt onegal ovi rus, CW; influenza; adenoviruses; and Herpes viruses,

I ncl udi ng Her zoster and Herpes sinplex, - yeast and fungus infections

- wherein said ﬁﬁgy? 02nd fungi are sensitive to 15 upreguPEFIB8HORE TNF-a or
elicit TNF-a production in.their host, e.g., fungal neningitis;

. particularly when adm ni stered in conjunb on with other drugs of. choice
for the treatnent of system c yeast and fungus infections, including but
are not limted to, polymxins, e.g., Polynycin B; i'm dazoles, e g ,
clotrinazol e, ecwmeMmil i, smtwmaldﬁereQMs$ﬁtﬂ@g@aﬁggbﬁb fhggeagegjjg
fluconazol e’ and desérBRPR @R bei@ld anphotericins, e.g., Anphoterrcin E and 20
| i posomal Anmphotericin B. - ischem a-reperfusion injury; autoinmune

di abet es; retinal aut®bsedherin.jhe teins teniadminitynont) @6 XbhiRsted kA HRsonBlhMion
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9.1 With Leukotriene Biosynthesis inhibitors: 5-Lipoxygenase {5-.0) Inhlbitors
: and 5-Lipoxygenase Activating Protein (FLAP) Antagonists

25 COne or more compounds of Formula (1.0.0) is used in combination with leukotriene
biosyntﬁesis inhibitors, Le., 5ipoxygenase inhibitors and/or S-lipoxygenase activating protein
antagonists, to farm embodiments of the present invention. As already adverted to above, 5- .
lipoxygenase (5-LO) is one of two groups of enzymes that metabolize arachidomc acld the -
other group being the cyclooxygenases COX-1 and COX-2, The S-I:poxygenase actsvahng .

30 protein is an 18 kDa membrane—bound arac:hldonate-b:ndmg protein whlch stlmulates the
conversion of cellular arachldomc acid by 5-hpoxygenase The arachadonlc acld is converted ": o
into 5-hydroperoxyeicosatetraenolc acid (5-HPETE) and this pathway eventually leads to the .

- production of inflammatory Ieukotnenes c:onsequen!iy, blockxng the 5-hpoxygenase acﬁvatmg -
protein or the 5—!Ipoxygenase enzyme- itself provides a desirable targst for beneﬁc:ally 7'

35_ interfering with that pathway. One such Slipoxygenase inhibitor is zileuton represented by |
Formula (0.1.14) above: Among the classes of leukolriene synthesus inhibitors which are
useful for forming therapeutic combinations with the compounds of Formuia (1.0.0) are the



-whj ch rel eases said conponents at substantially the same tinme to said
- patient;- (b) substantially sinultaneous adm ni stration of %iF Icg&ﬁfnation
~of conpound(s) and 10 therapeutic agent(s) to a patient in riee

treatnment, when such conponents are fornulated apart fiomeach other into
. separate dosage fornms which are ingested at substantially the sane tinme by
sai d patient, whereupon said conponents are released at substantially the
‘sanme tinme toVHNIEIBAti ent; (c) sequential adm nistrati onPofassumins

conbi nati on of conmpound(s) and-therapeutic.agent(s) to a patient in need
of treatnent, when such conponents are 1%#-ornul ated apart from each ot her
into separate dosage forns which are ingested at consecutive tines by
said patient with a significant time interval between each ingestion,

wher eupon sai d ﬁgﬁminents are rel eased at substantially different tinmes to
said patient; an d) sequential adm nistration of such conbination of

conpound(s) and t her@petdxiactiva 3geHis Ficht ﬂclurﬁ RAJdrRreds @ﬁf]‘l@d%&n‘ﬁ% galsment,

when such conpo et her sage form
whi ch rel eases %@éﬁ&ég@%ﬂ%@%{ﬂ}éhl@hﬁ%ﬂé&o Niksik ?‘éaée%fgﬁﬂﬁ?r% °8 Bt #hdy are
c

“concurrent |y, cORSEEIRFVENY/ VS 5338 b I P4nlypizeliangWendelf's Sa!enoemm%rre
and/ or di f f e¥ entediisie g actiyily of leticbeytens-lipexyigenade via Wk phrotieutkal=r Bﬁﬁcﬁ’dnﬂas(mt hesi s
I nhi bitors: 5-Lé388:23 qe9308jE<tedt £Dal 'I'&ﬂa!euhtbﬁr&ﬁb%ted ﬁrﬁ!mchﬁ)ﬁi-l'an(-?m%ﬂﬁ\é e??/ L ng
Protein (FLAP) é@(;cﬁgpgie@; ge] eOQJﬁdP'Ent‘% o ?nlﬁgeglgdf ﬁ(’)ﬁ’?? For mu a

‘used in combination wit ene _ Bi Py et espin
5-1i poxygenase | n%lrbcef%?ﬁg‘"hﬁlﬂﬁfﬁw%s e {0 3%‘?'@-&9%13“"@%@@#’@’
ant agoni sts, t o IRty Glatienshies o N-ydrooee Stmkygerse mhibiors,” Aweal cready
adverted t01fab0%06195568 199poxygenase (5-LO is one of two groups of enzynes
t hat metabolize arachi donic acid, the other group being the cydooxygenases,
COX-1 and COX-2. Thé? 8"1{‘?“%3&7@%%@%@%@ feert 9t $ht groups havie besmrfoub tok Da
menbr ane- bound, iniftita tetiotienea s\mthissindn viro;p seat €arssomhdt c4l., S‘Efemdl &t e&lctnhm g CO

version of cel | tHiberaeraClt Ensigpemtis dekiy B LRAAVIBRBASE: syl ﬁﬁ%‘f‘ﬂ?m c

acid is convertﬁgmabaggaé;ﬂyggggﬁ oxyei cosat etraenol c aC| and
this pathway eventually I eads to the production of infl amrat ory

|l eukotri enets cons e einpstiiveb inbibiorsn g t5hipoxPgehésd 064G N3 Enishahdiiibik ngm protein
or the 5-1i pOXYrﬂﬂﬂﬁk&ylWM@ﬁmdhrEm& rrBﬁQéf %ﬁqﬁa&iﬁﬁélér@%}%m}[}géoase seﬁ;s e

benef Iy 3 h
i bl for 13 71TORTERnER sl B dyfise T dyed laraiehegapeniasons | ne

cl asses of | eulfStPs aifec@ nf"ﬁées f’i"’%‘?aﬁ? tidf¥odorgihi eythesis biekishluprofileranfior mi ng.
t her apeut i ¢ corfbprasdkinglics ii-7$0.a108J. Madrmmemdszaﬂs-‘rﬁqlgmml a (1.0.0) are the 30

I 2004 1/ 57 P 1 12 107- foll
Jul'y 200 V¥3 01/ 5 O%I?e obgc;rn/.ralht[m8t9at/a(r)agmdo§oyi hy%roxyamgte |r$l)1\:,1\)nitg -lipoxygenase has led to

the discovery of clinically useful selective S-lipoxygenase inhibitors such as the N-
hydroxyurea derivatives zileuton and ABT-761, represented by Formulas (0.1.14) and (5.2.1):

_ F
, -
%EH NH T EH NH
O . YO
. CH; O ) CH, O
Zileuton  ABT-761
25 (0.1.14) o L (E24)

Another l\.’-hydroxyurea compound is fenteuton {Abbott—76745) which is represented
by Formula (5.2.2):



~(a) redox-active agents which include N hydroxyureas; N-alkylhydroxamd
acids; selenite; hydroxybenzofurans; hydroxyl am nes; and C%%FL@§h§§ see
Ford- Hut chi nson at al., "5- Lipoxygenase," Ann. Rev. Bi ochertr. 3-417.
1994; Weitzel and Wendel, "Sel enoenzynes 5 regulate the activity of
-l eukocyte 5-1ipoxygenase via the peroxide tone," J. Biol. Chem 268
6288-92, 1993; Bjonstedt at a!. "Selenite incubated with NADPH and
mammal i an 't hivwo edgsesn  reduct ase yi el ds sel eni de, whi ch p¢RiEdi/kes2s.
| i poxygenase and changes the el ectron spin resonance spectrum of the
active site iron," Biochem stry 35 8511-®8:1996; and Stewart et al.,
"Structure-activity relationships:-of N hydroxyurea 5-1i poxygenase
inhibitors,” J. Med. Chem 10 401955-68, 1997; (b) al kyiating agents and
conmpounds which react with SH groups have been found to inhibit
| eukotriene synthesis in vitro, , L on at alL. "Effects of :
1-chioro-2,4,6- trinitrobenzene - gena@®d activity and cellul ar
| eukot ri ene synt hesis,' Bi ochem PhSr nacoi]5 631, 1998; and' 1.5 (c)
conpetitive Inhibitors of 5-1ipoxygenase, basdd din t'hi opyranoj ndol e and
met hoxyal kyl thiazole structures which may actHa® non-redox inhibitors of
5-1i poxygenase; see Ford-Hutchinson et al., Ibid.; and Hanel at alL, .
""Substituted (pyridyl methoxy)napht hal&Hg€mas potent and oral |y ®&8®) ve
5-1i poxygenase i nhi liiguinSis - coderddt BE UsS 4,aPd rfiAdrs P O | ‘
pharrnacoki net i f_:a%mg{fori%ﬁ- C?ﬁ%hO%is%SPFJ. lﬂ)bﬁéﬁ%:&g%% %8%%3%"&{118%7&%% The
~observation thaf arachi donoyl hydr oxyanat & M ihi 5t stezqthiorBsns g&pmiaiinghas | ed
to the di scdvelRPyeinatsinibipdomgoupdsthish mashedenrssoriedbyFomakyaHiase i nhi bitors
- such as the N hydroxyurea derivatives zileuton and ABT 761, represented by
Fornmulas (0.1.14) and (5.2.1): ZileutQn 25 40.#.14) ABT-761 (5.2.1) Another
N- hydr oxyurea conpound is fenl euLQ-__ £5). which. is represented. by
Formula (5.2.2): 30 July 2004. WO D170 -ﬁgﬁz Fenl eut on PGT(1BO 100125.
(5.2.2) Zileuton is covered by US 4,873,259 (Summers at at) assigned to
Abbott Laboratories, which discloses indole, benzofuran, and (523

benzot hi ophene cont ai.ni 5 | poxygenase inhjbiting conpounds which may be
c 9 '52“‘?%&? i achd 4! g conp y

fepr esent e q by (SaFe i lkenyl; or NR;R” where R, and Rs are H; (C,-C4} alkyl;
: * . or OH; X is' O; S; SOz or NR, where R, is H; (Ci-Ce) alkyl; (Cy-Cg) alkanoyl; aroyl; or
10 alkylsulfonyl; A is (C4-Cg) alkylene; or (Cx-C) alkenylene; n is 1-5; and Y is H; halo; OH; CN; -
halo substituted alkyl; {Cy-Cy2)alkyl; (C2Cio) alkenyl; (C+Cyo) alkoxy; (Cs-Cs) cycloalkyl;
(Ci-Co) thioatkyl,  aryl;  aryloxy;  aroyl; (Cr-Cr) arylalkyl;  (Cz-Cyz) arvialkenyl;
(C+-C12) arylalkoxy; (C4-Cy2) arylmioaikoxy; or substituted derivatives of aryl; aryloxy; aryoyl;
7 (Cy-C12) arvialkyl; (CxCy) arylatkenyl; {C4-Cy) arylalkoxy; (Ci-Cyz) arylthloalkoxy; where said
15 substituent is halo; NOy; CN; or (C4-C,2) -alkyl -alkoxy and —halosubstitutedalky); Z is O or S;

and M is H; pharmaceutically acceptable cation; aroyl; or (C4-C,2) alkanoyl.

Related compounds are disclosed in US 4,768,387 (Summers et al); US 4,822,811

(Summers); US 4,822,809 (Summers and Stewart); US 4,897,4é2 {Summers); US 4,992,464

- (Summers et al); and US 5,250,565 (Brooks and Summers); each of which is incorporated
.20 herein by reference in its entirety as though'fully set out herein,

. 4ileuton or any of the above-described derivatives thereof are combined with the
qomp_dunds of Formula {1.0.0)to forfn _enibddimenfs of the present invenﬁbn.

 Fenleuton is disclosed in US 5,432,194; US 5,446,062; US 5,484,786; US 5,559, 144;

. US 5,616,596 US 5,668,146; US 5,668,150; US 5,843,968; US 5,407,959; US 5,426,111: US

25 5,44!_3,055; us 5,475,009; US 5,512,551;‘US 5,516,795; US 5'.476.8?3; us 5,714,488; Us

© 5,783,586, US 5,399,699; US 5,420,282; US 5,459,150; and US 5,506,261; each of which is

incorporated herein by reference In: its entiréty as though fully set out herein. Further

descriptions of such Nhydroxyuréa and refated inhibitors of S-lipoxygenase and the synthesis



(5:2.3). where RL is H (Cl-C4) alkyl; (C2-C4) alkenyl; or NR2R3 where R2
~and R3are H (Cl1-C4) alkyl; or OH Xis' 0; S; SCS; or %O\Ajﬁ? 4 1S H
(Cl-C6) alkyl; (Cl-C6) alkanoyl; aroyl; or 10 al kylsul fonyl qy 1- CB)
al kyl ene; or (C2-C6) al kenylene; n is 1- 5; and Y is H halo; hal o
substituted al kyl; (Cl-Cr2) alkyl; (C2-Cl12) al kenyl; (Cl-C22) al.koxy,
(C3-Ca) cycloalkyl; (C-Ce) thi oaI kyl; aryl; aryioxy; aroyl; (Cl-Cl2)

aryl al kyl ; (&0@152925aryl ai kenyl; (C1-C,2) arylal koxy; (StrBbRgo12s

aryl thi oal koxy, or substituted derivatives of aryl; aryl oxy; aryoyl; :
(Cl-C12) arylalkyl; (C2-C, 2) arylal Kenyl-0§C1-C12) aryl al koxy; (Cl-C12)
“aryl thl oal koxy; where said 15 substituent is halo; NO2i CN, or (Cl-Cl2)
-al kyl -al koxy and -hal osubstitutedal kyl; Zis 0 or S, and Mis H,

phar maceut i cal | % ﬁﬁaﬁﬁﬁbﬁhé&oﬁéﬁfeé Q be?%@)( 8 los/adeli: WG %J?Igzlsléf;r\}\?ﬁ %@ER%'ELT ed

(Summors) s 4 "B59aE%: Vaster ¢ sa(ieis, 5

°é?5év9§i’i"5°9 (1&28; 897, 422 (Sunmers); US

4,992,464 (Summrer s Tpodln b dGoXL & 1RB0: HBALELEP KA1 Aétg s o o201 O

whlchlsmcor a ence In iIts
e &QQOPE% Pegttegﬁ oF anyﬁyg Jt"?f@“ﬁ'ﬁ’ﬁv‘@"ﬁe@'&rﬁ" B@H”“ﬂl‘@a? vat i ves

fully set outg ?rﬁ‘ﬁ

t her eof are YRRAGRATYT of Foamulas G348 arrti& 28K reprsetivel:a (1.0.0) to form
enbodi nents of th dgesent i nvention., Fenl eu%%(gal s disclosed in US
'5,432,194; US 5, 448, @ US 5, 484, 78§ UsS 5 US 5, 616,596; US
5, 668, 146;- US 5, 668, 18 N5 843 §~ rUS 5, 407, U§q 5, 426, ; US 25
5, 446, 055; US 5, 475, 009; 582, 981; US 5.516, 79 ,

5,714, 488; US 5,783, 588 : 99!" US 5, 420, 2
5,506, 261; each of whi S |nco por ated herein eferenc& Inits
entirety as though fRIfly set out herein. Furthey scriptions of such

N- hydroxyurea and rel ated inhibitors of 5-1ipoxygenase and the synthesis 30
July 2004 WO 01/57025 PCT1LE&400125 -109 of inflammatory | eukotgpgnes may

be found in WO 7; WD 97/ 12865; 7112866; WO
97112867; WD 982@%@?’1%“\%@%%%%42@" SPREBYT ITRTOP: Oa'%aaﬂ R tgpth g 2re0
i nhibitor with F 0 [(FRelB(GHR \ang R die triveliivk ethyih dso-phvag; nettiodyotrifiolosethyl;

devel opnent 1Bf enlametiyl eyl mptdngtbrpheitymmm&pﬁiﬂymhwh.dﬂrgeej\d:ohww grey ukeas and

5 hydroxam ¢ achgifoxateaFaidMijdrSarkis Zct) infibls (of - GoicbkygehREPSG! LNiSlyinase RS H3CO
OYN.Re N, BibbaniP8 Medicinat Ghemistry Letters 9 979-084, 1980, "

Another A-hydroxyurea compound is Abbott-79175 which is represented by Formula

(5.2.6):
i .
O i\ OH
(o] l

O T
=F
T
O

O;H

15
Abbolt-79175 : (526)

. Abboft-79175 has a [onger duration of action than zileuton; Brooks et al, J. Pharm. Exp.
Therapeut. 272 724, 1995.

A still further’ N-hydroxyurea compound is Abbott 85761 ‘which is represented by
20 Formula (5.2.7): '



"4+ (52.4) (5.2.5) where R through R4 are H, C; CH3i ethyl; iso-propyl;
or n-propyl; or R3 and R4 together are (CH2)s or (CH2) 20( i@% R5 is
- methyl; ethyl; iso-propyl; methoxy; trifluoronethyl; 10 chlodro ; et hyl
- propi onate; phenyl; 2-furyl; 3-pyridyl; or 4-pyridyl. See Connolly et al.,
N Hydroxyurea and hydroxami c acid inhibitors of cycl ooxygenase and
5-1i poxygenase,"” Bioorranic & Medicinal Chem stry Letters 9 979-984, 1999.
(5.2.6): 15 AY¥ER2sSN- hydr oxyur ea conpound i s Abbot t - 79 1¥Srmwini/miesi s
represented by Fornula Abbott-79175 (5.2.6) Abbott-79175 has a | onger
duration of action than zileuton; Brooks ¥P-at., J. Pharm Exp. Therapeut
272 724,1995 . A still further N-hydroxyurea conpound is Abbott-85761 which
is represented by 20 Formula (5.2.7): 30 July 2004 WO 01/57025 -110
* CT/ MO1/ 00125 Abbott-85761 (5.2¢7)  Abbott-85761 is delivered to the |ung
by aerosol adm nistration of a hg ots, physically stable and nearly
nonodi spersed formul ation; QGupta P Innﬁ ry delivery of the 5-

| i poxygenase i nhibitor, Abbott-85761, i 1 beX o, " i nternational

Journal of Pharnmaceutics 147 207-218, 1997. Fpnl%uton, Abbot t -79175,
Abbot t - 85761 or any of the above-described derewatives thereof or of
tepoxalin, are conbined with the conpounds of Fornmula (1.0.0) to form .
enbodi nents of the present invention.Amgt-8izeice t he el uci dation ofsame 5-L.0

bi osynt hetic pa he h been_an ongoing debate as to whether it is
nore advant ageo&gg@%ﬁsfﬁtﬂﬁ e!?vtere? _E’ me@%ﬁ%ﬁ‘ﬁ@’ﬁ&@@”@‘l% hejpogergousaphysiepini ze
peptido- or nonSBRBEYBeAE TRETEREBAE fofrauiation; Gueta of AlhiMilntoparg dalfverh of ihp@Xygenase
are deenmed $o Beoxyaspase intibitot, AbicTF-8576 € @tieadle dba$ BBRRLIENS JouflalF BrombdeRXYJENASE
i nhi bitors bl ocksatde-219164970n of the full spectrumof 5-1.0 products,
whereas LT-antagonists produce narrower 15 effects. Neverthel ess,

enbodi nents of the pTesisulpr, AbbritdAtTE.OMbbotRSISIde amp whiha abivedsscied WBRativeOMPOUNS
of Fornul a (1. Oth@deofnbrt ¢f thpbxalint A€ @EHhtFies Wi w&&dmp%déh}hg,inggi(pj,_?)%sh S
described bel ownbddtahi bt gres@it invinlidnPOXYdenase havi ng chenical” structures
that differ fromthe classes of |-hydroxyureas-and hydroxam c aci ds

described allBve are Sitosdrelsbeidatiomof tedisibsyaRstitbatival NRere RRNRGHMISg&Hg FOr nul a
(1.0.0) to fornuéatetdeas wrarodimat Savefad-bR B iRBERL éi&&?&%&g @n%@ or to
antagonize peptido- or non-peptido leukotriene receptors. Inhibiters of 5—Iipox'ygenase are
deemed to be superior.to LT-receptor antagonists, since 5-lipoxygenase inhibitors block the
action of the full spectrum of 5LO products, whereas LT-antagonists produce narrower
16 effects. Nevertheless, embodiments of the present invention include combinations of the
compounds of Formula (1.0.0) with LT-antagonists as well as 5-LO inhibitors, as described
below. Inhibitors of 5-lipoxygenase having chemical structures that differ from the classes of -
N-hydroxyureas and hydroxamic acids described above are alse used in combination with the
compounds of Formula (1.0.0) to form further embodiments of the present invention. An

20 egamp]e of such a different class is the N-(5-substituted)-thiophene-2-alkylsulfonamides of
Farmula (5.2.8):

S

, RX\U/NHSOZR'

| o | _ (5.2.8)
.. where X IsOor S R'is methyl, iso-propyl, n-butyl, n-octyl, or phenyl; and R is n-pentyl,
- 25_ - cyclohexyl, phenyl, letrahydro-1-naphthy!, 1- or 2-naphﬂ1yl. or phenyl meno- or di-substifuted

" .byClLF, Br.-QHa. OCH;, SCH;, _SOZ_CH;,. CFs, or iso-propyl. A preferred compbund is that of
. Formula (5.2.9):



- 20+exanpl e of such a different class is the :
N-(5- substi t uted)-thi ophene-2-al kyl sul fonani des of Fornul a é&% l‘%f)%% RX 1S
NHSO2R" (5.2.8) ‘where Xis. Oor S; R is nethyl, iso-propyl’ 41 ({/41 y
n-octyl, or phenyl; and Ris n-pentyl, 25. cyclohexyl,

-phenyl , . tetrahydro-I|-naphthyl, 1- or 2-naphthyl, or phenyl nono- or

di -substituted by C, F, Br, CHs, OCH3, SCH3, SQZCH3, CF3,. or 43o0-propyl.
A preferred c‘ﬁﬂﬂéﬂmﬁ is that of Forrnula (5.2.9): 30 JulPgT/B®a01¥0 01/ 57025

- PCT/1B01/00125 0 1S/ NH302 CHg (5.2.9) A further description of these -

conpounds may be found in Beers. at al., "¢ (5-substituted) . =

t hi ophene- 2- al kyi sul f onam des as potent |nhibitors of 5-1ipoxygenase,

" Bloorganl ¢ & Medicinal Chenmistry 5(4) 779-786, 1997. Another distinct

class of 5-1ipoxygenase inhibitors gs that of the 2,6-di-tert-butyl phenol

hydrazones described in Cuadro et all., “Synthesis and biol ogi cal eval uation

of 2,6-di-tert- butyl phenol hydrazgney .as 5-1ipoxygenase inhibitors,"

Bi oorgani ¢ & Medicinal Chem stry 6 -3¥73-180, 1998. Conpounds of this type

are -represented by Formula (5.2.10): gl093./4sH0ky; Where "Het" is benzoxazol

2-yl; benzothi zazol - 2-yl; pyridin- 2-yi\;<\_§fr azl n- E§ yl; pyrimdin-2-y],; 4-

phenyl pyri m di n-2-yi; 4, 6-di phenyipyrimdin-2-yl; 4-nethylpyrim ?5ign§)2'y| ;

4, 6-di met hyl pyrigqu din- 2-vl|; 4-butyl pyrimdin 2-yl; -

4, 6-di i butyl pyr iAmrﬂ"g{eﬁ?ef-a‘ﬁf/"-“ °§ﬁ’_&534°-°¥98§) My RenfRvi B Bear il nNAS-yubstititedd  The N

(5-subst i t ut ed) TTRMBERENEsUonamides s peipit imibiterchs 8-y gBieseyUbieordabic 2 MBicind T t he

- 2,6-di - terf ShutChepsedE) 77eyes, a9@nes of Formula (5.2.10), or any of the

above-descri bed deri%‘%hiigves t hereof, are conbined with the conpounds of

Formula (1.0.0) to f "SStEaTR A SdiPpaanase inhibitasssie et of Hre 88 tdHembutylphefalr t her

di stinct class 8frazenes geseshse iraCuadiordtishi “Sowesis snd Hiddgical evaiuation of 2,6-difert-

met hoxyt et r ahy dbayighesn Bydra2het s BlkioRyyerzRd PRiditoll FdaBnd 8! ,éDZ.’BS is

~represented by Fmigbll18os 5:¢:;|%pt:%|:lt)s:t)ftﬁis.(ygeg‘eljﬁa&:)ese:l%QadI%)}J1 o¥mu%a0(§.z.10): reTzs

PCTI | BA r 00125 .

N-N
HO H

10 =
, (5.2.10)
where “Het” is benzoxazol-2-yl; benzothizazol-2-yl; pyridin-2-yi; byrazin-2-yl; pyrimidin-2-yl; 4-
phenylpyrimidin-2-yf; 4,6~dlpheny!pyrimidin-2—yl; 4-methylpyrimidin-2-yl; 4,6-dimethylpyrimidin-
2-yl; 4-butylpyrimidin-2-yl; 4,6-dibutylpyrimidin-2-yl; and 4~methyi—6~phenylpyrimidin—2—yl.
15

The N—(5—substituted)-thiophene-z-alkylsulfonamides of Formula {5.2.8), or the 2,6-di-
tert-butylphenol hydrazones of Formula {5.2.10), or any of the above-describad derivatives

thereof, are combined with the compounds of Formula (1.0.0) to form embodiments of the
present invention. )

‘ A further distinct class of 5-lipoxyggn:_ase inhibitors is that of methpxyteh’ahydrdpyrans
20 | to which Zeneca ZD-2138 belongs. ZD-2138 is represented by Formuta (5.2.11): . '

E

(5.2.11)



-112 7z 2138 is highly selective and highly active orally in a nunber of
speci es and has been evaluated in the treatnent of asthmm %Ejd Wt oid
arthritis by oral adm ninstration. Further details concerni gJ 38 and
derivatives thereof are disclosed in Ctawey at at., J. Med. Chem, 35
2600, 1992; and Crawey at al., J. Med. Chem 36 295, 1993. 5 Another
di stinct Gass of 5-1ipoxygenase inhibitors is that to which the Smthl'ine
Beecham conpd¥@e/s¥B5210661 bel ongs. SB-210661 i s represerCumBobg1Bor nul a
(52.12): HOO NH NA Z 0 (5.2.12) Two further distinct and rel ated cl asses
. of 5.1ipoxygenase inhibitors conprise a-sé2z+es 10 of pyridinyl-substituted
2- Cyanonapht hal ene conpounds and a series of 2-cyanoqui noline. conpounds
di scovered by Merck Frosst. These two classes of 5-1ipoxygenase inhibitors
are exenplifiedpysds . - 746, 530, represented by Formnul as
(5.2.13) -and (5. 21“14:‘%—5s Enr?g@:é 9%%%“?\%3? b’g*"ﬁc‘ﬁ‘“ﬁ\?f%’"w\? nymber of species gnd fias heprg 010
L- 746,530 (5 2. £5' !"é’.‘elf%'"eﬁéfa&l"rng andhrumptaid Agiritis b7 98 Bt Ginatrdor. Fdiey 530
are. disclosed [paiBspseaing 4P-2138"aQl inisdtivaseivreatare BRdiREd in Trowid Qe ¥OSNASE
i nhi bitors: syntthes|® 2600 1992,Ch0Qikwd) of B, 9 WidyCordfn. 48 %gfg g330, " Bioorganic &
Medi ci nal Chem stry 81255-1260, 1998; and in WO 95;2 3 % "(Friesen at al.).
20 The cl ass®of met M5R{Peedistiag pssors Briamreaenase linsditangis Zeen e ahidDing K3Rhidhe For mul a
(5.2.11); or t h8edchamricoppond SR 1088 2bAEE 350065108 Fabtb@nk T t he class
to which it Dbelongs; or the series of pyridi nyﬁsubstiﬁ@daéﬁqz)'
2- cyanonapht hal ene conpounds to which L- 73% 010nNHel ongs, or the series of
~ 2-cyanoqui nol i ne conpounds to which L-746, 530\43& ongs; 30 July 2004 WO
01/57025 -113 PCTI |- BAO 100125 or an|¥ of thf a‘geive-odescri bed derivatives of
o}

any of the above-nentioned cl asses| are
- - e
F
(5.2.12)

Two further distinct and related classes of Sipoxygenase inhibitors comprise a series

1¢  of pyridinyl-substituted 2-cyanonaphthalene compounds and a series of 2-cyanoquinoline
compounds discovered by Merck Frosst. These two classes of S-fipoxygenase inhibitors are
exemplified by L-739,010 and L-746,530, represented by Formulas (5.2.13) and (5.2.14)

respectively:
: =
P 0 CN 1
OO /ey
: A
| | { L
_ . 0 @)
15 L-739.01Q L-746,530 |
(5.2.13) ‘ : . {5.2.14)

petaiis cnnceming__ 1-739,010 and L-746,530 are. disclosed in Dubé et al., “Quinclines as

potént: 5-lip0xygenase inhibltors: synthesis and biological profile of L-746,530," Bicorganic &
Medicinal Chemistry 8 1255-1 260, 1998; and in WO 95/03309 {Friesen et al.).

?0 _ The class of methoxyietrahydropyrans including Zeneca ZD-2138 . of Fonnula;

~ (5.2.11); or the lead compound SB-210661 of Formula (5.2.12) and the class to which it

belongs; or the series of pyridinyl-substituted 2-cyanonaphthalene conipounds to which L-

. 739,010 belongs, or the seties of 2-cyanoquinoline combounds to which L-746,530 belongs;



combined with the conmpounds of Fornula (1.0.0) to form enbodi nents of the

- present invention. In addition to the 5- | i poxygenase enzy t her

" endogenous agent whi ch plays a 5 significant role in the brosbﬂﬁﬁgsis of
the | eukotrienes is the 5-1ipoxygenase activating protein (FLAP). This role
is an indirect -one, in contrast to the direct role of the 5-1ipoxygenase
~enzyme. 'Neverthel ess, antagonists of the 5-1ipoxygenase activating protein
are enpl oyed W®%VFi bit the cel lular synthesis of |eukoPEl@IEsI2sand as

- such are also used in conbination with the conpounds of Fornula (1.0.0) to
f orm enbodi nents of the present inventiod’®-10 Conpounds which bind to the
5-1i poxygenase activating protein and thereby block wutilization of the
endogenous pool of archidonic acid which is present have been synthesized

fromindol e andofuh thé’lg K e-ord Hut hr nson et i bid.
s 0 Bockt Sedelold Saven 2t ol o T AP BB SEgReAES s

Rouzer of al. "MK LPotent
i nhi bitor bl ocks ang re‘{]/erse?p?ﬂﬂrg %%F%é ‘Qst%(‘;‘!f'ﬂaﬁt"fbewnﬁﬁs o g pesRsiyenase
i n | onophor e- chivend ?fbed | eukocytes," J. 8101. Chem 265 1436 15 42, 1990;

and Gorenne et aL, nmet ho henyi ) - 2- cycl opent yl
acetic acid}, (BAY xl%‘m T’gm% ﬂﬁoxme"?sgé%'f’? i %gﬂﬁ?@%?gﬁnﬁ‘m'%m%?a
effects on anti - g’ﬁ lgsypthesmgﬁtaﬁleu@mpmisghe 5-poxyRirasevmbwating pitgn =~ Then.
268 868-72. 1994(WE9EIS rwhuscm hdrsctive® n d@Basy fathe dirdgtliofs! df HRN5-fRQgkEke | S

represented by &ogmalievaelbs, Rugslsts oThemuﬁv%\éﬁasé@éﬁHhﬁ’d‘u&%erh g)%%}g.grfﬁe@gﬂ( 886:

Ind BAY x 1005 Lo, oA leg Bl e s 2 ke st comeeipb et
derivatives of any oP™H ﬁ%f %BB\% ‘Hgﬁrrmﬁe regnipoEtaepresgntdnventioi ned with the

25 conpoundsoof For raémgodnds $hid®bidi Qe EQ%%&?H%R%‘ rggtng‘{"i;?’%ﬁ?é‘gae“f% b}?& o

invention. 9.2 r Ant ago
and LTE4 One Orwn%ﬁt’g%ﬁg'ﬁgﬁﬂe g ﬁpoaffi‘lﬁ'f’% 2 Wyich s Pregentbava beeh sywsheskssat | on

‘with receptor 'SHtiaglsard LQ"W’BP“HGE'[?RGF? Fasthidwichingapdet al, @4 RolZBDétel. amdsds TE4. The
most significam pfasrnt pifspecifSOeuBalieyie BRGAhAD idibis HRAG and Me:E&Trﬁé Behhrd2125

| eukot ri enes i nest@danoh wﬁ-lmai%bra&d |Hﬁndpﬂérle-é{£|’@| éhrlé(ukﬂc?{is?p”%‘? 254 Bih and

- LTD4. O asses ofy, 1@9taﬂg@ (RH%&' ﬁ?& )P-metFroxy)phen}ﬂ )r_rze_(sy%oéee]gd'ﬂa%g tlrcr aglﬁ; es are

~described in th(SAf {03 ra&
4- Brono- 2, 7- di ene H%"r‘f?)‘f'?ﬁ‘?é"l‘?’ﬁs'%'ﬂfﬂﬂ‘é'se’f%em enfigfchelieblin B@@N ar e
potent 5 recerﬁ'?f?ysar‘rtpﬁgfﬂ’ﬁ%ﬁm ﬂ@rzm&n.hw are descrr bed in US 4,939, 145

@Qui ndon at al.) an tal -651,392 is re resent ed b
I(:or mul a (5. 2. 16%2 15)@"Kl=é§1 w4ﬂc§ % lgnateéa qurﬂrpon sodrum is represented by Fgrmura y

CH,

oW

| N N o
N

20 o | ¢
. {5.2.15)

The above—mentroned indole and qurno]:ne classes of compounds and the specrﬁc-

eompounds MK—591 MK—886 and BAY x 1005 to which they be!ong or any of the above-
described derivatives of any of the above-mentioned classes are combined with the

25  compounds of Formula (1.0. 0) to form embodiments of the present invention.
9.2 With Receptor Anta g onists for Leukotrienes LTB,, LTC,, LTD,, and LTE,

One or more compounds of Formufa (1.0.0) is used in combination with receptor
antagonists for Ieukotn‘enes LTBy, LTC,, LTD,, and LTE,. The most significant of these



Br: L-651, 392 (5.2.16) A class of amdino conpounds that |ncludes CGS-25019c
is described in US 10 5,451,700 (Mrrissey and Suh); US 5,43%8 ui}%botl

- (Morrissey); and US'5,639, 768 (Mrrissey and Suh). These recep‘{ r

antagoni sts for LTB4 are typified by CGS-25019c, which is represented by

. Formula (5.2.17): CGS-25019c (5.2.17) 15 , Ontazo[ast, a nenber of a class
of benzoxaol am nes that are receptor antagonists for LTB4, is described in
EP 535 521 (XY¥S3Ewitz at al.); and is represented by PeFmaIe2s(5. 2. 18):
Ont azol ast (5.2.18) 20 The sane group of workers has al so discovered a

cl ass of benzenecar boxi ni danf des whi ch “dif% receptor antagonists for LTB4,

. described in WD 97/21670 (Anderskewitz et a!.); and WO 98/11119
(Anderskewitz at al.); and which are typified by BlIlL 284/260, represented

- by Fornmul a (5. RuofbhesIVtedi of mé@iflity infhiRilohPe0anseP Sl | FBQThh Q9.2 3zl di2oe HO NH2

; f

NH Bl I'L 2841260 gniadomiste fok Be rlikast is .a receptor antagoni st for LTCA,
LTD4i and LTE4 E""is(é’hsi S so|’§é§’gﬂﬁq~?§r‘!‘8?ea'F‘fk§‘”“d‘ﬁﬁ8rF “F?PE“%?&%‘%%@B@%’M(W. 't
bel ongs to a cl S of het erocyclic am de derivatives described in US

4,859, 692 (Ber nst ei Ne@bm@h 7 hiombdS, 55349, 097 (Hol oh ds): US
5 204, 636 EE§@2§%§' - Bbme 7 emdon i iendiin el \RARG L oo TR ol bivens, | o
aL); and US 5,6 p?é?%%f"ﬁtﬁgé?g st yre despribad, i HS ¢4.93% 146dGyieden et @d @by USor mul a
(5.2.20): O C|_|34.@}56{)B§.|(L3\1 4 aBHEr 6,392 is represented by Formula (5.2.16):

Br
NIO
s” o )
o. cH, CH,
£-651,392 (5.2.16)

A class of amidino compounds that includes CGS-25019¢ is described in US
10 5,451,700 (Momissey and Suh); US 5,488,160 (Morrissey); and US 5,639,768 (Morrissey and

Suh). These receptor antagonists for LTB, are typified by CGS-25019¢, which is represented
by Formula (5.2.17):

GH, O . NH
H,C O, '
3 CH, NH,
HC” "CH~ 0 "N

CGS-25019¢ (6.2.17)

15 +  Onfazolast, a member of a class of benzoxaolamines that are receptor antagonists

for LTB,, is described in EP 535 521 {Anderskewitz ef al); and is represented by Formula
(5.2.18): |

Ontazolast 6218)

20 The same group of workers has also discovered a class of benzenecarboximidamides which
are receptor antagonists for LTB,, described in WO 97/21670 {Anderskewitz et dl); and WO

98/11119 (Anderskewitz ef al.), and which are typified by BIIL 284/260, represented by
Formula (5.2.19): '



I €H3 Zafiirlukast (5.2.20) 10 Ablukast is a receptor antagoni st for LTD4
that is designated Ro 23-35441001, and is represented by FqﬁﬂHL 21)
CH3 Abl ukast (5.2.21) Mntelukast is a receptor antagonist fo
is sold comrercially under the . 15 nanme Singuiai,l and is descri bed |n US
5,565,473. Montel ukast is represented by Forrmula (5.2.22): Montel ukast
©(5.2.22) O her receptor antagonists for LTD4 include pranl ukast, verl ukast
 (MK-679), RG V20V3%%25  Ro- 245913, iral ukast (CGP 45715APCTARAOBAY x 7195.
30 July 2004 WO 01/57025 PCT/ B01/00125 -116 The above-nenti oned-
- phenot hi azi n-3-one cl ass of conpounds, |hEPUd|ng L- 651, 392; the class of
am di no conpounds that includes CGS-25019c; the class of benzoxaolanines
whi ch includes Ontazol ast; the class of benzenecar boxi m dani des which i s
typified by 13111 2841260 t he heterocyclic_am de derivat,ives including
Zafirtukast; Ablukast and antelukast 5 - the classes of conpounds to
- whi ch they belong or any 3 : Odenrj vatives of any of the
bt

above-nentioned cl asses, are with the co nd f Formul a
(1.0.0) to fonn enbodi nents of ,t RE. present inventio ‘Wth O her
Therapeutic Agents to Form FUI’P:hEQHaCOI’TbI nati ons One OI‘NHDI‘e conmpounds of
"Formula (1.0.0) are used together with Bitlzeseepher apeutic 10 agq§§$9 as well

‘as non-therapeutic agsmwikastti® %é&&%ﬁb&hﬁi 'fo‘Pr]frct h'h% Hnf lt'l'r%twrrlxgﬁ Qd' ment s
ea

of the pr esent |Gg,\{,ggg, in't
si.gni ficant numher of él%rhfn @AQS%%]FQ& ed?%éa%% 3 lEf‘i"’gﬁf“r Be? §""5 ?fd‘e@fﬂ?tﬁ“‘i FYBH@
descri bed here| ervaves) deSTrREH i 4806 fBegwteip et abk USvh,849.05 rtbdlohad sanof

Formul a (1.0.0) EOWjedHEs. Wﬁiﬁ GewerdsrandrBeavoot); b 6.4d2068; 09 5)583, 16808 eRiEH

i nhi bi tors; 15 (h3l); Bad WPBHEIGEN@HRo ét%t)L@ﬁrldkgﬁlsl?épﬁeQén‘fw bgporau,gtgo%@{genase
activating protein-(FLAP) antagonists; inhibitors o

54i poxygenase (5-LO and antagonigts Nl atel et activating factor (PAF);

(d) Leukot ri ene ant agoni sts ( LGRAY di ng aﬁt\%gle.@ s of LTB4. LTCA4,
LTD4, and 'S=N
G
CH,
- Zafirlukast (5.2.20)
10 Ablukast is a receptor antagonist for LTD, that is designated Ro 23-3544/001, and is

" represented by Formula (5.2.21):

. (o 0
O (e]
P N O ' OH
H,C H,C
0O OH
CH, © _ .
Ablukast ' {5.2.21)

Montelukast is a receptor antagomst for LTD, which is sold commercially under the

name Singulair® and is described in US 5,065,473. Montelukast is represented by Formula
{5.2.22):

15

Montelukast {5.2.22)

Other receptor antagomsls for LTD, include pranlukast, verlukast {MK-679), RG-
20 12525 Ro-245913, iralukast (CGP 45715A), and BAYx7195



20y LTE4; (e) Antihistamnic Hl receptor antagonists including cetirizine,

. | oratadi ne, desloratadine, fexofenadine, astenizole, azela d

chi orpheniranmne; (t} (g) Gastroprotective H2 receptor antagonlé%s al-
and a2--adrenoceptor agoni st vasoconstrictor synpathom netic agents 25
‘adm ni stered orally or topically for decongestant. use, including

propyi hexedri ne, phenyl ephrine, phenyi propanol am ne, pseudoephedri ne,
naphazol i ne WRH&ER% ori de, oxynetazoline hydrochl ori de, PCraBpEEIRSEr 0z 0l | ne
hydrochl ori de, xylonetazoline hydrochloride, and.ethyl norepi nephrine
hydrochl ori de; (h) al- and a2-adrenobeptHP‘agonists I n conmbination with

I nhi bitors of 5-1ipoxygenase 30 (5-LO); (i) Anticholinergic agents

i ncluding ipratroplum brom de; tiotropiunbrom de; oxitropium brom de;

pi renzepi ne; and t elTBNARM-AEHNP nlauwaﬁ%%e\é&so&wpgaés F.’.%EA.LQBQGMQQ% -117
:D!s;)pf’ 0 pd- ggr erm&ag%g,g Fra,& {w@mnwﬁa ||?clu9e% {&“sﬁgaﬁﬁ i ggﬁse%'n%? @g@@ggr?;e
orci prenal i ne, er:F ﬂ"‘aﬁ'aés °fd¥?EFeb€f°Fme‘@‘i‘aﬁ’FdeS phigh ey Bikne and
am nophyl | i ne; ZWZQQPe%mowmldegbyeameqdmgm)aﬁmﬁammmt@na moagdkest (ML,
M2, and M3) mntzagad slases Gﬂ):ompoﬁ\n@('tc;-whlahhﬁy tbQIlEn"F‘g (oNg BB the dobiS-déscatective

i nhibitors | nclddfi=Rgs Pk Hebabo\%ﬂ&nﬁbhy O)?(rleﬁomlf gﬂ%é“@ “%"a‘% n‘?ﬁ‘lﬁglneljl ke.

grow h factor t netics;
gl ucocorti coi df/&?”ﬁp%g (ff’ ‘?‘E'Tﬁ?fihéi"aiﬁ“ F“Fé‘@f's i ncl udi ng' predni sone,
pr edni sol one, f2 2 ' i op rdmblrbeioﬂs)rret hasone

di propi onat e, budegog‘ljrdrg ut i %a‘g? F i onat e, and nonet asone furoate;
(r) Tryptase inhibi tor s, di% S Wp (109 earedippethary i othersagrapeutic

ant agoni st st ( @pentRToe! amq"-ﬂzfmp%@aaeets tocfermn opmbieaierisriwt are fukbey embadiments
i nflammatory ersfihe present ineotion rfelihabate psefuls) thBédtmdntisrakigment aahier Sraéent ( TNFac)
agents incl udi ngedb BRb@ER and bdititidn¥ i8R Ibed AEEN D35 embodiments comprise one or

more compounds of Formula (1.0.0) together with one or more of the following:

(a) PDE4 inhibitors;

15 (b) 5—L1poxygenase {5-LO) mh'b:tors or 5-lipoxygenase aclivating protem {FLAP)
antagonlsts

{c) Dual inhibitors of 5-lipoxygenase (5-1.0) and antagonists of platelet activating factor
(PAF); -

{d) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTCs, LTD,, and
- 20 LTE,;

(e) Antihistaminic H; recepior antagonists including cetirizine, loratadine, desioratadine,
fexofenadine, astemizole, azelastine, and chlorpheniramine:

3] Gastroprotective H; receptor antagonists;

©) o~ and or-adrenoceptor agonist vasoconstrictor  sympathomimetic agents

25 administered orally or topically for decongestant use, including propylhexedrine,
phenylephrine, phenylpropanolamin;a, pseudoephedrine, naphazoline hydrochtoridé,
oxymetazoline  hydrochloride,  tetrahydrozoline  hydrochloride, xylometazoline
hydrochlnride and emyfnorepinephrine hydrochloﬁde' ' B

{n} eq— and ouz-adrenoceptor -agonists in comb:nahon wlth inhibitars of 5~lipoxygenase
30 - (GLOY

()  Anticholinergic agents_including ipratrapium bromide; tiotrbpium_brdmide: oxitropium
bromide; pirenzepine; and telenzepine;



(w) DMARDs including Leflunom de; 20 (x) TCR peptides; (y) Interleukin
converting enzyne (ICE) inhibitors; (z) IMPDH inhibitors; ( u]yA%]ﬁsi on
-mol ecul e inhibitors including VILA-4 antagonists; (bb) Cathepsi’ns; " 25
.(cc) MAP kinase inhibitors; (dd) G ucose-6 phosphate dehydrogenase
Inhi'bitors; (ee) IGin-Br - and B2 -receptor antagonists; (f t) Gold In
the formof an aurothio group together with various hydrophilic groups;
(gg) | mmunosPPPEEFve agents, e.g., cyclosporine, azathPEHBOH®I125and

met hot r exat-e; 30 July 2004 WD 01157025 PCJ/I1BO /00125 _ -118 (hh) Anti-gout
agents, ‘e.g., colchicine; (ii) Xanthine “0¥idase inhibitors, e. g..
~allopurinol; {jj) Uicosuric agents, e.g., probenecid, sulfinpyrazone, and
benzbrornarone; (kk) Antineoplastic agents, especially antimtotic drugs

Gowth hor mone. aacs ot agaguarrator el RAMS! ndEpRRRnl Miikabdf) (1)
(MWPs); i.e.; t hqu_sOF r'?)agrr'ge? ;ég’;ﬁtﬁrg he mé)gltlf?'g‘atgﬁzss@@?g%gﬁﬂg?t Be PRI ses,. as
wel | as aggrecanasbé?"e@'s'?féﬂ‘i’t%tla'l“gp‘wr‘l"?agenase- 1 (MW-1), collagenase-2

“(MWP-8), coll agggasens - - omel ysin-1 (MW-3), stronelysin-2 10
- (MWP-10), and s??orrei y%*%a NNEP%?I%'(HH) Transform ng grow h factor

(TGFj 3); (068) B at ebssumdembgheste;gr omt h factor (PDGF); (pp) Fi brobl ast
grow h factor, e.g., basjic fibrobl ast l1grovvt h factor (bFGF); (qQq)
G anul ocyt e mackYphdYEBE GRPEM I apd %) antagepiefes (GM CSF); 15 (rr)

Cho group. consi B ’Iﬁ’g‘%ﬁﬁ?%@“@%ﬁ%%ﬁa A ek S e (1)
S .

El ast ase i nhi bitor¥ ¢ted fromthe group consisting of.UT-77 and

- ZD-0892; and () AGBRHIRE Swihdorype BRSO nAigeRi Sts. 20 DETAI LED DESCRI PTI ON
OF THE | NVEI}ITI O\I) 10. 0 Pharmaceutical Conpositions and Formul ati ons
0 (p Ciclesonide; )

. (q) inhaled glucacorticoids with reduced systemic side effects, including’ prednisoﬁe,
prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate, and mometasone furoate;

" Tryptase inhibitors;

15. (s} Platelet activating factor (PAF) antagonists;
) Monoclonal antibodies active against endogenous inflammatory entities;
(u) IPL 576;
{v) Anti-tumor necresis factor (TNFa) agents including Etanercept, Infliximab, and D2E7T;
{(w)  DMARDs including Leflunomide;

20 (x)  TCRpeptides; ' '
{v) Interleukin converting enzyme (ICE) inhibitors;;'
) IMPDH inhibitors;
(aa) Adhesion molecule inhibitors including VLA-4 antagmis&;

- {bh) Cathep,sjn.s; ;
25 (o) MAP Kinase inhibifors;

. (dd) . Glucose-6 'ph'usph_ate dehydrogenase inhibitors;
(ee_)  Kinin-B4 - and Bzéreceptor antagonists;
(ff) Gold in the form of an aurothio group together with various hydrophilic groups;

(gg}  Immunosuppressive agents, e.g., cyclosporine, ézamioprine, and methotrexate;



. Th& description which follows concerns the manner In which the conpounds of
- Formula (1.0.0), together with other therapeutic agents or non L}(I}pﬁ?(%peuti c.
agents where 25 these are desired, are conbined with what are‘¥ r e, nost
~part conventional pharmaceutically acceptable carvers to form dosage forns

~suitable .for the different routes of admnistration which are utilized
for any given patient, as well as appropriate to the di sease, disorder, or
condi tion foYAHBS®5 any given patient is being treated. FERABpH@rAYaceut i cal
conpositions of the present i-nvention conprise any one or nore 30 of the
above-described i nhibitory conpounds of -t '€ present invention, or a ‘
pharmaceutically acceptable salt thereof as al so above-described, together

with a pharmaceutically acceptable 3 30 July 2004 WO 01/ 57025

~ PCTI 11B01/ 00125(hh)l 1 Rma-giuk aghits, &, 3AhRinglance with the properties and expected
performance of such carriers which are well-known in the pertinent art.
The amount of afli vt edfpeairhibitrn e.gnslippusectcombi ned with the carrier
materials to pgodugg a single dosage formw |l vary dependi ng upon the
host treated, a 8 t he _pglfctag%tﬁ'%?"pr%’%%‘ﬂ'e“@%”’&fﬂ‘?ﬁﬁ%%%’?ﬁﬁ?"e‘lt shoul d be

under st ood, howgler ,Anfitealastc SRAS, iebeSaly AfAESIc ANLs haGRL ¥R Vinck SR or any
particul ar pati entasmbyagﬁnggwgﬁsu%on a vari e’tcynlcg)? fac%ors,nc%nglﬁi@lﬁ% t he
activity of the specific conpound’ enpl oyed, the age, body wei ght, general

heal t h, sex, di@}, Grewtehoohoraderatigsduesiti on, -rate of excretion, drug

conbi nation, an Sh«?@ udgnent - of "the-treating physician and the severity

-of the particul d | RO gty fretplioprgteasas (MIMRs). bawdharatrordlysine.tthevellagddasengr edi ent

- may al so depend upwhthehgslatitaeesa pe Uiell CasosggrEcapiey | s3pdcialy a@fgbhaseltf (M), Wi th
whi ch the 1 ngr edomajondss 2GaMAdNbkdhs s havelhs, SERUAICHAIF A Sor@gRgunds of

t he present 44 NVvenpinis)y Mgl | .j\n the form of aci est'ers, or
ot her chem cal cl gsses(ﬂ%%(_ corﬁg%sﬁ'négﬁﬁal')Mi ch the conpounds descri bed

belong. It is ahgo Vrdhiteriing BewheRpaTeds)t he present invention to utilize

t hose conpounds in the 15 form of pharmaceutically acceptable salts derived
from various or§®ni ElefirtiderivsioruiifeclonPPEE:  and bases in accordance with
procedur es descgiybeg i p | e_an |l known in the art. An active
"1 ngredient corrp@ij)si ﬁgbglagggﬁp%aaﬁgpgg" ll‘—ag'rcgntﬁt\fl%ﬂ(gi"f%‘.ffﬁ'°rfbfeg¥t en utilized in
the formof a (g@l t GrdnaibgeimacempgdoBhy Smtking Bcterdsrl-cgr),t form confers on
said active,ingredient inproved pharnmacokinetic properties as conpared to

the free foltn of? sa8P*8Ei ve ingredient or some 20 other salt form of said

active ingredi eady Utrhdyl GY | armaceutical ly accéptable -
salt form of sg(i glN%édhig%wﬁ%%a%F%ﬁ?&ﬁg?ﬁ%ﬁ%n% isﬁlfgfg?dgff"rrﬁ/'g%ﬂrﬁ%/pe?"?“ i rabl e
phannacoki netic p oparty on  SApeeRtEnd B4 Wgr edi ent which it did not
previously possgss, ERGSke MKitdY&Rcted from the group consisting of UT-77 and ZD-0892; and

(uu}  Adenosine A2a receplor agonists.

20

DETAILED DESCRIPTION OF THE INVENTION
10.0  Pharmaceutical Compasitions and Formulations

The description which follows concems the manner in which tiie compounds of
Formula (1.0.0), together with other therapeutic agents or non-therapeutic agents where )
25 these are desired, are bo'rnbi_ned with what are for the ‘most part conventional
o pharmaceutically acceptable carriers to form dosage formns suitable ffbr’ the différent routes of
administration which @re utiized for any given patient, as well as appropriate to the disease,
disorder, or condition for which any given patient is being treated. L |

The phammaceutical compositions of the present invention compﬁsé any one or more
30 ofthe above-described inhibitory compounds of the present-invention, ora pharmaceutically
acceptable salt thereof as also above-described, together with a pharmaceutically acceptable



posi tively affect the pharrnacodynam cs of said active ingredient with
respect to its therapeutic activity in the body. 25 The phagdwﬁ%dhetic
properties of said active ingredient which may be favorably aftected
i nclude, e.g., the manner In which said active ingredient is transported
across cell nenbranes, which in turn may directly and positively affect
t he absorpti 3? distribution, biotransformation and excretion of said
active ingre Qi | e t he route of adm nistration of PEHSBOFMM2STACeuUti cal
conposition is inportant, and various angjgpni cal, physiol ogical and 30
pat hol ogi cal factors can critically affect bioavallability, the solubility
of said active Ingredient is wusually dependent upon. the character of the
particular salt formthereof which it utilized. Further, as the artisan
~under st ands, an “HHidbSrEFraindie rdperies ahd aRtektue pérdgaRE o Bich\Warkibrs wREDVi de
the nost rapid &alsysisovointefpedi@hidriact i ve i ngredi ent into the body of a
patient being treata&v while |ipid solutions and suspensions, as well -as
sol i d dosage forns, |3foynt f fefve fngreflient dha mayi b @Bibidsisih el camerahatsiai @ act i ve
i ngredi ent . O aPrfisg eSinpie Aosede ferai vl wotdepediding) GioR teaidbt tedied, By D Sricull ©f €r 1 ed
route of adnbni ebdeatti mminfstation. ARG B u : veni ence . and econony, -
but 30 July 200geai¥antiediad025, ﬁ:}ﬁ/ L EFE%‘IJ q’%i'%tgd}"i‘%‘g&g’bgfg#%tsr%’ﬁc _g?sﬁg_%é‘w an oral
dosage form can he adversely A *By" SFRFAT then 2 kaiisty affecdrs selyding thesuch as
polarity, emesigs. Caused By PPPYa Ry the Rge. Godviweishinpeperl heath, sauods,a,
destruction by Uf ¢j@epinigietioanmeiems excrtin, tirag/combinatioh,l @ tHe JUdoréhE Ot frédfhgO"
propul si on i n tmsimrigese@‘ﬁiyfdﬁgﬂ pgﬁcuia@tﬂa@erse@&i oot AnLBRARPL RV,
enzynes o € iNgtEdiEmOmaylaldb dé or e liver. ormulation o
.said active i ngﬁ%ggjiegﬂ; cﬁé&&&j&}ﬁé{rﬂnt e%‘}?géc?rﬁa CRIVPRG PPt & pyeyihapich the | ¢
forms may be eftective in.overcomng or alleviating one or nore of the
above-recited probl ansaboanRedkiPdd@bfbuis bfln ' of oral dosage fornms.
Among the phar rerg@dst bsted. orlet éleﬁlfar?&ﬁggs f u%?%(ea&ﬁy ’g‘?}“e',“a"t‘??é'g‘%"ﬁﬂuﬁ‘é ""dr e
- preferred inclyde lggglsoa&igi of T1Rted torauss iovhichiecompopeds descritedt e,
fumarate, giaucq,nat 6, Rem SUCCICHEPE of thepresant iyentian to,utilag thoesodeinpaundsdn the
hydr obr oni d&,  i"¥Bt9) PRATERcEHtical Argesitale ssaltsrriedyed: frbm @ariotd érgavceind Mbig@Hicacids
~phosphonat e, Fimﬁmw;awdémmmaefbﬁt uscrBbPAGAb a0 dhd @éll%%wH in the art.
sul fosal i cyl at én akiak ing@digt cordohidi ; an I am ne.
Mil tiple salts of Qf Wi gspwa(:‘jp uplllgg? \{fp ﬁ?dnorfEﬁéhgiﬁop%_'soqﬂﬂ‘ﬂ%%wg?éﬂf“ % nvention
where a conpoupd of the resent “d AT FRANETS OR SRR Sctive ingregient impoeved gr oup

capabl e of for ANy SHEHC Pronsrtish as srmewrer todiel frep ferot paiciisities is@édieat orssmapl es of

typi cal mul 3% prBeswltford efispig adtiveshamaiient dikzbd msveouBIpt THei e ulodly BhdepLHL at €.

di acetate, dif ssafoat of sati aEg! vgrednft me PEPFRLAL | i and .

trihydrochl ori gepedfhé RRPERCE gd;eg Ej&o'rm s? |(%?1fseld%)?j %ﬂﬁ%%?a&aé:ﬁ'f‘"ef'%vent i on

conpri se any oB& Ly, IR G ph e above- deScty BEYPYHYhRoBTesH rapd cvsdreihds of
or'a

the present inyanribm pmdrymté Bt qa‘@ gfqv?ingredient with respect to its therapeutic
‘ aclivity in the body. '

25 The pharmacokinetic properties of said active ingredient which may be favorably

.affected include, e.g., the manner in which said active ingredient is fransported across cail
membranes, which in tum may directly and positively affect the absorption, distribution,
.bioh_'ansfonnation and excrefion of said active ingredient. While the route of administration of
the p_hannaceutical composition is important, . and Qaﬁous anatemical, physiclogical and

- 30 _pathol_ogi_ml taciors can critically affect bioavailabilﬂy, the solubility of said active ingredient is

_jusv_.t;ally dependent upon the character of the particutar salt form thereof which it utilized.
Further, as ﬂje_arhsan understands, an aqueous solution of said active ingredient \.:vill, provide
, the most rapid absorption of said active ingredient into the body of a patient being treated

while iipid solutions and suspensions, as well as solid dosage forms, will resutt in |

o lolp 1S &nd su ess rapid
: absorption of said active ingredient, Oral ingestion of said active inérédient is the most.

preferred route of administration for reasons of safety, convenience, and economy, but



20>accept abl e salt thereof as also above-described,, togeth er with a
pharmaceutically acceptable <carrier in accordance with the ﬁﬂ?ﬁ J4€S and
~ expected performance of such carriers which are well-known 1'nt’he

- pertinent art. The term"carrier” as used herein includes acceptable
~diluents, excipients, adjuvants, vehicles, solubilization aids, viscosity
modi fi ers, preservatives and ot her agents mell known to 25 the artisan for
provi di ng faM¥? &5 ®5properties in the final pharnaceuti catTaomposs tion. |n
order to illustrate such carriers; there follows a bri ef survey of
pharmaceutical |l y acceptabl e carriers t td20ay be used in the _

phar maceuti cal conpositions of the present invention, and thereafter a
~nore detailed description of the various types of Ingredients Typi cal

~carriers incl udandogtion oBdien Qyoral @%aﬁ@!@t‘ﬂ'ﬁcakb nglgel Qﬁecte sita t
conposi ti ons; agWaFgﬂar@ gm uc@u%éﬁ rate A tﬁ%é‘?}i y sbni%m e d,ﬁg'l E(S'fgsns
e.g., hunman. ser L= g i 5‘%9?’1‘1 esyyeias 8Y um
sor bat e: partia ‘S‘?c?@‘?yfrﬁ%a'm'%’t PJ'l' dEOHAr aBYRDlivnadr erPulTiapen tb besdnad tfyocier dS;
- hydr ogenat ed papﬂwfmgs and yyeetabotism $plebymey ofaheeRilidosd, YeSiftestif! g@ra d?rugl REL ne

sul fate, di sedi asmbaytdn ﬂ@ﬁﬂa@@ﬁ@@ﬁhﬁnto%&%&'a%uﬁéﬁw %?e?@gbsg hate -sodi um

chloride, and z t
“pol yvi nyl pyrro%"fngﬁe‘%ﬂve g g{nl' e- bE{EV'%""%GB%PéH%?S°f E‘egab""eg?fﬂ?%ﬁﬁ"b'ems

car boxynet hyl cef e “'" %bsijtW@ Fr) flaspge f‘g‘fﬂ?col poI yacryl at es; vvaxes

pol yet hyl ene- pol yox ywaoRP ik & | ol fat. 30 J 2004
VO 01157025 PCT{ 1B/ bu{)&P Weindke E}%g"’% ”her“"e " ase MIe 25 BreleBed] [ n ¢ he

a ar |
‘phar naceut i cal conp R 8‘?{&"‘%‘% 19 fgtete geé@@ﬁtc'“?‘ﬁM'?t&m’%ﬁfﬁrmwumPous
cl asses and %pe@?@’?‘eo?yd@ﬂﬂ?"ﬁ‘? mom’@husahnmammte ineglepenshend, lggasel ect ed
from the groupsprlowheiait iphvglaies sediink hbyphad, EBARE SaGi! Qickdicyie GablOW NG

paragraphs. 5 Agiofidif) kdd@at@ Bl RhnféRbhigd. N agents are added to obtain a
desired or predeternm ned pH and conprise acidifying agents, e.g., acetic

acid, glacial aceti Mg ehits forrhs @re incidded aiitiin e GRIpOBf e prassntinveRich WABRTa aci ds
- such as hydr ochdoopiuad efthelpredaht ifeftioR Girihird breStibil el gfouft 4 gblgﬁyfmn\%tgqsﬁ&d but

et ess b cruudiki b eSS G G Sy LTS U

car bonat e, pota rox
“sodi um hydr oxi de. Aﬁ( Ribaa tgtﬁt giaraten dimeglupinpt diphpsehetei \lisodiym. nandgr oups,
such as di et harlBVdRREdeand troI am ne, may al so be used. Aerosol propellants

are required where LITRGEUL osition is to be delivered as an
aerosol under sj ?-'kbepaﬁt resfsa%rr"QDS%gﬁ@ﬁggPr B4 fVERPR cqMREte ARG Oneer mygee, :

acceptable flI % 88?&1"8?'%? 31 SRBioR AP fe Pegseohinveniindi ¢ lapbarmeeuivaliye
di chi or ot ef ¥4l m@@'ﬂ%ﬂﬂ@'ewam alsb nbopérdientrivad) rwoéthed RtOSFHaRRDAicN AQEBR; OF a

vol atil e hydr ocanibonacoincasitst gogorticd LAPSPEted p@n%nhir{é@%s%&??au e,gq_,,ﬁ ures

~thereof. Anti mad@ikdvn RS HeindGl Udi Ng anti bacteri anti fungal and
~antiprotozoal agents are

The term “carrier” as used herein includes acceptable diluents, excipients, adjuvants,
vehicles, solubllization aids, viscosity modifiers, preservatives and other agents well known to
25  the artisan for providing favorable properties in the final pharmaceutical composition. In order
to llustrate such camers there follows a brief survey of pharmaceutically acceptable carriers
that may be used in the pharmaoeutlcal compositiens of the present invention, and thereafter
-a more detailed descnptlon of the various types of ingredients. Typical carriers include but
*.are by no means limited fo, fon exchange oomposmons aluming; aluminum stearate; lecithin;
30 ' serum proteins, e.g., human serum alburmn, phosphales; glycine; sorbic acid; potassium
sorbate partial glycende mixtures of saturated vegetable fatty acids; hydrogenated palm oils;
water salts or electrolytes, e.g., prolamine sulfate, disodium hydrogen phosphate, potassium '
hydrogen phosphate, sodium chloride, and zinc salts; colloidal silica; magnesium trisilicate;
polyvinyl pytrolidone; celiulose-based substances; e.g., sodium carboxymethylcallulose;

- 35 polyethylene glycol; polyac.ryiaies waxes; polyethy!ene—polyoxypropytene—block polymers;
- and wool fat.




added where the pharmaceutical conposition is topically applied to areas of
‘the skin which. are likely to have suffered adverse conditi0:§st!Rr2 t ai ned
“abrasions or cuts which expose the skin to infection by bac et 4 ngi or
protozoa. Antim crobial agents include such 20 conpounds as benzyl al cohol,
- chl orobut anol , phenyl et hyl al cohol, phenyl nmercuric acetate, potassium
sorbate, and \%8”3' c_acid. Antlfungal agents include such conpounds as
benzoi ¢ aci d" OBt ﬁ par aben, ethyl paraben, nethyl paraben PCHiRspYiRsar aben,
and sodi um benzoate Antim crobi al preservatives are added to the

phar maceuti cal conpositions of the presdat-invention in order to protect

t hem agai nst the growth of potentially harnful 25 microorgani'sms, which
‘usual ly invade the aqueous phase, but in sone cases can also growin the
0il phase of a conpomirk ipeficuafiflUfie RFRSS th equs and [ipid
solubility arepdgsi fn@é?al::ﬁ cogprste \% Ousg lE*e'\rén&lzi%ir 0 %L%S%g[r?/oa? %\Lﬁi‘é%s "antg T ude,
e.g., alkyl esters o oxypenzore s dsPe‘fbﬁﬁﬁlaW%{?seW@‘é‘lﬁr%membefS
phenoxyet hanol , ﬂ%’?ﬁ{%‘ﬁé?‘ﬁ%@ﬁ’ OB YWiSIPHPS copsisiisyEssratialtbd fhose@iitern tedaibwing

dehydr oacet at e, PasegBP$-koni um chl ori de, benzet honi um 30 chl ori de, benzyl

al cohol , hy(rjfntoi n d I.I’dl vat |¥ s uat ernary anmmoni um conpounds and cationic
pol yners, dazol i diTHMn97a alkalizinb2o8s &P Added tn @bipin afrgiradror gredhtemined pH

et hyt enedi ani nea"dt"@'f‘i’"&Eé‘t"HY’@ BN A, aRficsEr olilal acetis'acia iraiQucRf £ plabiynienpl oy ed

i n anbunts r angiaidy Stronger adkie sich thﬁﬂoct%n’baci@h%tac@arQio@lﬁMcMrgé}tbe%e tgye total

conposi tion. Anaréqagg Rl rQf e edi_ents of
the pharmaceutigal gg od%idrgaz%?:? £ ?g%ﬁ?r'%%deoa% chibia pc%’ ss'uf'baaé?qn%ﬁgpﬁ S$¥ di zi ng

agents pres 3 Ec] G FgHmicprapte. a5¢ Sth'é‘ W@@“‘%ﬂﬂ“?"é‘m@ts whichy. .
anoxoner , or BYEn ﬁ%"ﬁ?‘f"&? Eoupp, sudh o diethanhiominesnd arolarsiod, eay 8% baubed. 2004. WO

01157025 PCF/ 11301/ d t ol hypoph h
‘acid, potassium Pefeg@ﬂugﬁ pqli)fa%mp%ey e%'re‘gw{?%//? r“%x agﬁgﬁg‘gﬂz yg?’tlgat?szg 'ge(r)grjzm

metabisulfite, S %E’)ﬁsﬂé'"deéﬂ%"ﬁfﬁ%ﬁfﬁﬁ'@? opush meﬁ'%rmtwge ®geAtosptaiee used
to maintain a d¥ePFiarhyipogbons susimae slichlprodiiuonmethane s ticbkdtaR@soshidneMaidh e

-effects of  out sideregedicomuttng hitbgdn g £k ib@nal sich 2 Jnet he 5
conposi ti onis Thieoblniel & ixRitks R¥oPe sel ected from anong those am | ar to the

artisan skilled in the preparation of pharmaceutical conpositions, e.g.,
cal ci-um acetate, pénimisehigregenistimpliaspitaieral, mﬁ@@alam@b@@mﬁﬁngggobay c,
and tartaric acddted vier! thd pHaBn=3 R MB&:«:H%Q&L.& &lsptorgﬁéagto%e f'% eq Lonic

t th of they I
Feroud et s MR R agALE it vt o o
e di"g

di pot assl un%Rj 8'8? L?ﬁ]ba%{?fﬁ fupei o (E”‘%?é‘?%l A'I!B@Wﬂhlﬁbh@gfﬁora:luuy saabt i ve
agents are dUd&gmpyndsis hehart aerbeluchiontlitamoh phagithy! @leghol) bhénARiercitc RG4S,

i nventi on wher eoimiyn sutete! mdlserbppb.i Aftub@Phdeat hudeald, éoﬂu bu6eas Rnfde  WWOUNd
heal i ng agent Sca %le%ﬁbeﬁeda{yipggbeq%éméﬂgllaﬁ{aﬁsbmpyl&r%eﬁ 39(? bt bonzbate.

hexyiresorcinol, phenol, tetracyclin
Antimicrobial preservalives are added to the pharmaceutical compositions of the

present invention in order to protect them against the growth of potentlally harmful
microorganisms, which usually invade the aqueaus phase, but in some cases can also grow
in the oil phase of a composition. Thus, preservatives with both agueous and lipid solubility -
are desirable.  Suitable antimicrobial preservatives include, e.g., alkyi esters of p--
hydroxybenzoic . acid, proplonate salts, phenoxyeﬂ*nanol methyiparaben  sodium,
propylparaben sodium, sodium dehydroacetate benzalkonium chloride, benzethonium

25

30 - chloride, benzyl alcohol hydantoin - derivatives, quaternary ammonium compounds and
cationic polymers midazoludmyl urea, dlazolld:nyl urea, and trisodium emyienedtamme .
tetracetate (EDTA). Preservatlves are preferably employed in amounts ranging from about -

0.01% to about 2.0% by weight of the total composition.

Antioxidants- are added fo protect all of the lngfedieﬁfs of the phamaceutical
composition frpm damage or degradation by oxidizing agents present in the composition itself
or the use environment, e.g., anoxomer, ascorbyl palmitate, butylated hydroxyanisole,

35



hyedrochdi oride, lam n and kinetin; retinoids for treating skin cancer, e.g.,
retinal, tretinoin, 15 isotretinoin, etretinate, acitretin, %nﬂlﬁ I noi d;
mld antibacterial agents for treating skin infections, e.g., resorcinol,
~salicylic acid, benzoyl peroxide, erythronycin-benzoyl peroxide,
erythronycin, and di ndanycin; antifungal agents for treating Linea
corporis, Linea pedis, candidiasis and tinea versicolor, e.g.,

gri seof ul vi n,WA¥SP¥E such as ni conazol e, econazole, it rBCHRaveszs,

tl uconazol e, and- ketoconazole, and allylam nes such as naftifine and
terfinafine; 20 antiviral agents for tre®rng cutaneous herpes sinplex,
herpes zoster, and chickenpox, e.g., acyclovir, fanticlovir, and

val acycl ovir; anti histam nes for treating pruritis atopi ¢ and cont act
~dermatitis, e. Qpuyath =% nadi ne, . astem. zol e oraLadlne
cetirizine acr Ja%??pﬁ&wﬂ&%nh@% roug ac:gi potaés&:m mg%gésglgtﬁ&r?pg ocfyf and

_telieving pain, %Mlg?’%frﬁﬁ'“%&‘ar"f‘tﬂtﬁ ﬂU”rdB”‘Ef a"dw@@’a ne, i docal ne,

di bucai ne, and pra@gﬁgn r | p nal gesi cs_f relieving
bain and b | g 5bea ) Qr@msgtft Grintafl A% ired'apﬁ & % compQ on[ R5® and

resorcinot: topical & orri theteﬁ%cg ‘{’Te‘l'ts"}/e[ﬁgmﬂidlsﬂ'ﬁ‘“q ?ﬁ“@’é,’talc’éﬁ"mﬂ;ﬂn‘?gts of the
benzat koni un? ctﬁ"@f"fsﬁl@!‘ a1Fi'E b%ww@e Sektien iom amehgWicsafainiia tathel adieniskitedi ves
‘thereof such ashtiteophestoh, oft peophatal cagpii@hs, o.b.clchiBith Cactied paBdupmet i nol .

* Dispersing and rﬁdﬂ@ﬁ@ﬂﬁbtdﬁgota%g@mb&sﬁ{aed&ﬁ&gs@&d%gﬁcafcﬁf the preparation of
stable formulations and iInclude, e.g., poligeenan, povidone, and silicon

- dioxide. 30 Enolli Gmlf@lngi?@ntag@ns@i to pelehaintaib thy ionid Rrenigth \of @B @hakaddinteaol ubl e,
whi ch soften andmemhandtii 6 kbnd efRBBH Ginthé Yestidilk éJﬂ'ﬁBUﬂh@%ﬂtpﬁ‘lEtglgeanqr y

because of @xcesfuby 8.gl, Ot enfs are used Wt
phar naceut i cal corrpogl ti ons pg}g?éﬁwerégs%ﬂ 'L%?ﬁr\'/c}eeﬁ?h C8f%whi ch are intended

for topical appli caﬂermntsipgi@mdamvecdgeuﬁea ﬁidgdtumwérﬁﬁ@h@elrboﬁ\bds&orﬁﬂﬂth\éfaxes
triglyceride Q;Sésaﬂswe:ﬁ&ﬂm&e’iﬁq ré'Q“S}ggl : al kyl
Lrigiyceride ' gﬂgs géi)h&’e aen&%ms :J%%@Eo#)féﬁlg%lang%lggé O,
“alcohol's, |anol] |% nd, defrvatives, 'pyer WEE’P?"(? x&'E‘?ﬁ?S?‘""J—Jé’P@P& teé’ﬁ@’ﬁ""eas
pol yet hyI ene gl'y MFOR '“ﬁ’dS'F \as tf?iweéﬂ‘?@ sl§ip cyiceras-of. aetingl, Bedihein,est er s,
wax esters, 1530 'SJ’!H?WO"QGGMWQ eltyei7 GRS arolid@; METAMNBREAH)QhAE: phaspinglskipi ds, and
sterols; errul siidfecliong eagierBdofoinds eﬁcﬁl@éadomw &Mid@) érwuran%ﬁtbéﬁzoﬁfwioﬁwns

excipients,’ e. r c ng, ene 2 |y thyl ether;
h)ljrr{eglt ants, e. ﬂ:ﬁg‘%‘rﬂ j[a?o gﬂgogcgrhlﬁlﬁ %néf%f ki Q, t'é'eaa&?rﬁms tf"ﬁ? ﬁﬁ‘fﬁ' bases,

e.g., petrol at um por f: c%lg"se"ff"é’t'ﬁ'oﬁzi"ﬂs 5%65 FisPRRRelPresconapim et ration
enhancers, e. gl C‘H‘P??@t W"ﬁ%@@ﬂ(ﬁpmfm@lm #lylbmigds\sochl as Dattifing st thfihasidaer |
1- dodecy! azaﬁcydmh@a@ntsbrcraﬂng aundhedlis Marhd3)singpiek, fmwg,sépmckergg,g%%r vatives,
e.g., benzal korabydmrcia}naew\ﬂeam bﬁé&;&‘&b%ﬂéﬁhﬁ@ B e g&g [p%h Yo ‘?csé conté’ci p-

I°hp

hyoroxybenzolc ikl SRR b et LRI TS
and t hi mer osal " qlE'Eﬂ?f@’éet apirah geahelin for religyipsy Aaisi 'ﬁ@ﬁ@wﬂ G@@ﬂt ¢.9.neenzasahesent s,

e.g., acetone, Ii@p@i@h@pucalmhcbprgnoxlne hydrechioride; topical analgesics for relieving pain and
25 : inflammation, e.g., methyl salicylate, camphor, menthol, and resorcinat; topical antiseptics for
pre_venting infection, e.g., benzalkonium chloride and povidone-iodine; and vitamins and

Qeﬁvatives thereof such as tacopherol, tocopherol acetate, retinalc acid and retinol.

_ Dispersmg and suspending agents are used as aids for the preparation of stable
o fonnulahons and include, e.g., poligeenan powdone and silicon dioxide.

30 - Emolllents are agents, preferably non-oily and water-soluble, which soften and soothe
-the skin, especially skin that has beoome dry because of excessive loss of water. Such
agents are used with pharmaceutical oomposlﬁons of the present invention which are
intended for topical applications, and mc!ude,, e.g., hydrocarbon oils 'and waxes, triglyceride

. esters, acetylated monoglycerides, methyl and other alkyl esters of Cyo ~Cyy fatty acids, Cyq -
35 Cy falty acids, Cyp -Cqp falty alcohols, lanolin and derivatives, polyhydric alcoho! esters such
as polyethylene glycol (200-600), palyoxyethylene sorbitaﬁ fatty acid esters, wax esters,



'loshydrate, butyl al cohol, corn oil; cottonseed oil, ethyl acetate,

~glycerin, hexylene glycol, isopropyl alcohol, isostearyl al qr?l thyI
al cohol, nethylene chloride, mneral oil, peanut oil, phospho H '

- pol yet hyl ene gl ycol, polyoxypropylene 15 stearyl ether, propylene glycol,
propyl ene glycol diacetate, sesane oil, and purified water, stabilizers,
‘e.g.,. calcium saccharate and thynol; surfactants, .e.g!, lapyrium

chloride; |alWeems™®s |e., a-dodecyl-au- 15 hydroxy- poI y(mmhfdbuat hanedi yl )
or pol yet hyl ene gl ycol m)nododecyl et her. Emul sifying agent s, including
enul sifying and stiffeni-ng agents and eni®di on adj uncts, "are ‘used. for
"preparing oil-in-water enul sions when these formthe basi s of the
pharmaceutical conpositions of the present invention. Such emulsifying

agents incl ude, pbegphglipids)@nd kerlks;CenitiliS| s febring olris-wafo
al cohol s and salé;ic,,f,;@?g:tmg a|ag,gg59:la§ aggw @ ngﬂﬁ 65%91 ik gﬂl:zg nggiﬁgieswoz i

et hyl ene oxi de % 0; ene
from2 to 20 30 ‘i"ﬁ??"e'ﬁé‘“’&‘)&‘fﬂ@ °'H*B‘H3ba%cpa;| petrqsmn PERGhylead blycorci d
esters of ethyl é gin, G4, eelpxamery geneiGion Batbtioprsaeigll dROPIOkYSEBIE, d&athydg;,%fhyl ene
glyeol . POl Y&t hytcembgh ol toadoykdihadlp=ba0R, RAkY RiARNLGRG.! Yighsy Of MV
200- 3000, and P@Fesér@aived) by, SiﬁﬁzQMnRr RS B lkno |p0|c§ Bdé '5% enc "sori tol ,
pol yoxyet hyl ene ysor XP‘”L%Q: aﬂ%df@gr}%' ¢vax ecteraum e, alfl gstetss of prohol |

|

ol eyl- al cohol , | an n al €6 0 é‘éafi‘@ﬁolcety'%ﬂ'@“m atNgridts - prbnylereiedes

gl yceryl monos FEETIAY: ANt pAFPeunes lughc Gl puassi € Benadar, ahdX efingigea0- and

di steari c est er §eqypsteriog hwnsmsmgwdﬁ%npoéow%egglygcg@@e glcm,plam ﬁopyl ene

gl ycol nonostoeahgras, bagdaicdiMdEdK ¥p!, I I ents which
A et S o

‘contain active ,ggogd,l also 8% ani oni c
emul sifiers suc%mggf at t %nio(s: smhOE me Hep e, dringsa pily peammid

Met hanol ami ne soa ef‘%l@‘!’“?’ %Pﬁ’efopyaahkaﬂ ftearpbetisdr, propyiereglytan Or
substituted anBRPHHF (Aed diceiglpabdsyhe il drat psifed( GRE: sBba) ke, &dhonat es,
and (C10 -C50) abdcyﬂarateesdalommoﬁtsh@&a.sylgé)n@,;yﬁén dggr;agr, | tapl e _ﬁggﬂ sl fy| ng

agents incl uge FoboPbotyRix)-1.8 eg)){ e tedcstor 0 1eC|
pol ymers of p?%penoﬂy?xgél-gﬂ%no gc%r E ?F'???B‘Me%'fe eEiCl'y| i c aci d bot h

~cross-linked W|th alBmysifyirg hagests, Oihcmugr@ﬁ.e.@a@dér@rshﬁgmgag%yé it msmgav' ng 35

_varyi ng Vi scosi &diunts, sl uded 85 i slond WieA
yi ng f u tpl‘ef)énﬁéiop){wgtfapg#h?ers S gfogaﬁeevléasﬁr#mg gr oups

934P, 940, 941, c_enu AVI
may al so be used @R%ncuﬁ%g%ns oS PEERPVEHoY SYprmiEg seentTincde. ...

mor phol i ni um an &R ey ﬁ'ﬁ‘?ﬁﬁ%?ﬁp%ﬂwwgcmqsa"u yaid fAth34coba condHieed wiE '
01/ 57025 . 292479 10| 28030)e9 O @ lepepvie toe prony leBsTeNicS) (G &7, SaldAhim c%ﬁdehéé@ am ne
g(r) ggpfl ms gggoﬁfwm(ﬁomhﬁmﬁit%pfétr@ldﬁe}’clxd? %H&Tam’&.-ﬂf“ aéﬂg cfes%fseorf]f: lene ot
el ook et e LR
as ol ei o 0, and particularly sorbitol, sorbitan,
polyoxyethylene sorbito!, polyoxyethylene ' sorbitan, hydrophilic wax esters, cetostearyl

alcohol, oleyl aicohol, lanolin alcohols, cholesterol, mono- and dl-glyoendes glyceryl
manostearate, polyethylene glycol monostearate, mixed mono- and distearic esters of

ethylene glycol and polyoxyethylene glycol propylene glycol monostearate and
hydroxypropyl cellulose. Emulsifying agents which contaln active amine groups may also Ee

used and lypically include anionic emulsifiers such as fatty acid soaps, e.g., sod[um .

30 ”potassmm and triethanolamine soaps of Cy «Cm fatty acids; atkali metal, ammonium or
substituted ammonium (Cy CarJalkyl sulfates, (G1q -Cao)alky! sulfonates, and (Cia -Csu)aikyi |

‘ethoxy ether sulfonates, Other suntable emulsrfymg ‘agents include ‘castor ofl and
hydrogenated castor ofl; lecithin; and polymers of 2-propenoic acid together wuth polymers of

acrylic acid, both cross-inked with allyl ethers of sucrose andfor pentaerythritol, havmg

varying viscosities and identified by product names carbomer 910, 934, 934P 840, 941, and

1342. Cationic emulsifiers having active amine groups may also be used, including those

based on quatemary ammonium, morpholinium and pyridinium compounds. Slmliarly,

25

35



-acid, stearic acid, and stearyl alcohol. 5 Excipients include, e _.g.,

- laurocapram and pol yet hyl ene gl ycol mononethyl ether. \Weregqd 2004

~pharmaceuti cal conposition of the present invention is to be applred
topically, penetration enhancers may be used, which include, e.g_, dinethyl
| sasor bi de. diethyl -gl ycol -nonoet hyl et her,' 1-dodecyl azacycl oheptan 2-one,
and di net hyl W#}%g%(%de (DMSO) . Such conpositions will also typically

| ncl ude oi nt ne 2es, e. g., petrolatum 10 pol yet hyl enBCEHBY#I2S | anol i n,
and pol oxaner, which is a bl ock copolyrrrs_r124o_f pol yoxyet hyl ene and

pol yoxypropyl ene, which may al so serve ‘as™a surfactant or emul sifying

agent. Preservatives are used to protect pharnaceutical conpositions of
the present invention fromdegradative attack by anbi ent mnicroorganisns, -
and include, e. gmphotee remuisiion aving ook eeme RPAEET BRAT BN BELALHELE 12 R KY!
esters of p-hyddioxypemnzoixte acd Gcoyiimlidzdk | efiyvatives, cetyl pyridinium
chl oride, nonot biaglaKe GhRde cegﬂﬁégéjl an dpsﬂlggﬁ%%ig% %aegop%e\ﬂ?_r%?"ﬁsﬁ'ﬁ%?“g ,'X_g :

i m dazol i di nyl Q(g;:gtéa sod%um ehydr oaceat ar &=2rgf Gpd ppdrenrshinciysush ar pleie y

ammoni um conpounds,” &S pe F‘E‘ﬂ"‘lt%?'y{fé?%’rers such as pol i xet oni um chl ori de,

pot assi um benzoat e,exagehd ik | f oxyl at e, sodi um propi onat e,
and t hi mer osal . Seques?eri ng aJﬁkagrg%}%%Sﬁﬁ%ﬁyfa@%‘f"ﬁﬁpﬁ\’/@"?’ﬁ'&‘hﬂF'éfﬁfrI ity of

the pharnaceutical Wgrecbepbaintdeaiod cofpdsiid ¢7reRs BBSen RV @0 ggqp‘;ﬁ&pl ude,
“e.g., the cycl oupediy,ipasetdtoh Cdihadbds @ ' ch Datural cyclic. .
fs thap B0 bk, Fhich T']’%Ml!’{?éxe(sg'S' ‘\yf'\T?W E%deet y of

.ol i gosacchar i degeis | € LI L ncl usi.on conp
materials, and ?w% n%ngéthﬁfeare pnag'&? RZaCYpipfisRtan-ZaRe n@ne- | dinfethylswiex®s gi ucose

var -
residues in ar ngogbg'i“%g'}é@ﬁ |4l Rl ppigalitiinglusie auintraent Yaden deg! pétdBum]L3-
ydodext ri ns 19 antplihispe wser anplinnand polmesipre atitivie b biociSttpbipr &t polfokyetiGds | NS
i nclude, e.g., adeywkpdppére WhichRaﬁéﬁbis@!dcegsté’siuﬂactam?o?eﬁ‘%fyiﬁ%%gﬁ?(t rin,
C

5-cydodextrin and cationi zed cydodextiins. Solvents nay be used in

 preparing the phar n&f?é‘fﬂq“@él e §Ffosi Arptenh phasinadehiizal EMesetiahs ioN WRNHraRAE

- include, e.g., eePdEom degretrtie, atavy| Bnambiyir AlcRorgBign  AhCRYe, £orN oil,

- cottonseed oi | ,bestaliyiurbeiérak, CoenBNORIBH | diordd®LH1CAR 'Of’é%droi %Er.opgi d".
né ¢ :

al cohol, i sest agdabonalemBRRL . ) L cohol ™ net ‘Y& i ner al
~oil, peanut ol Igg):g :Qolr i.%ﬁg{gg‘f"m%ﬁ°§/‘§’t"*%y1"%'}?8“°§'es°e&f(-®5'r°!- PhEEseRt.opy | ene
15 stearyl ether, "pr o“gy'l SHE=YnE dyea. spdimy Hetwdroaskiateo progyipecbbat @aterags ane
oi |, and puri f i%8TOWLE EPMPoussy issHerislly rrolymérs chchane poibbtorlM @nibide, p&Ssiuc! ude,
e.g_, calci um dawestasediun famdldétiyyesioxylaikddubinipRiat@ AeNhiedlE tYPically used
in formul ations for togsl cal apgl ications in order to provide desired -~ -
viscosity and handl TSYSEH2E eanisr 78 t4seds toa irtbraves cheu disbilite .of) the plesimihco@BAIET S WAX,
30 July 200% WPTRRHIPPOI oAt BEDIBEAPBE, 25. Bic)Riadhrind WRGND) a RS & 1 N,
synthetic par afatal @il didosytcmigadsesspanii f Xy Homlidn' DplERS: will 18;e1ex
' '+ materials, and are of varying ring sizes, those having 6-, 7- and 8-glucose residues in a ring

being commonly referred to as e-cyclodextrins, B-cycdodextrins, and t-cyclodextrins,

respectively. Suitable  cyclodextiins include, e.g., a-cyclodexirin, B-cyclodextrin,

- 25 y-cyclodextrin, 3-cyclodextrin and cationized cyclodextiins. '

Salvents which may be used in preparing the phamaceutical compositions of the
present invention include, e.g., acetone, alcoho!, amylene hydrate, butyt alcohal, corn oil,
coftonseed oil, gthyl acetate, glycerin, hexylene glycol, isopropy! alcohol, isostearyl alcohol,

B _methyl _alcohol._ methylene chioride, mineral oil, peanut oil, phosphoric acid, polyethylene
.30 giycol, polyoxypropylene 15 stearyl ether, propylene glycol, propylene Qiycol dfaceﬁa{e.
sesame oil, and purified water. ) B

Stabilizers which are suitable for use include, e.g.', calcium saccharate and thymol.

Stiffening agents are typically used in formulations for topical applications in order fo

provide desired viscosity and handling characteristics and inclde, e.g., cetyl esters wax



and yell ow wax. Sugars are often used to inpart a variety of desired

- characteristics to the pharnmaceutical conpositions of the Qgé)e‘ﬁ%n{zoo

invention and in order to inprove the results 5 obtained, an é%

-e. g., nonosaochari des, disaccharides and pol ysacchari des such as gl ucose,

. xylose, fructose, reose, ribose, pentose, arabinose, allose, tallose,

“altrose, nannose, al act ose, | actose, sucrose, erythrose, glyceral dehyde,

or any combi N¥@PUH%Bher eof . Surfactants are enployed to BETABOWROISt ability

for nulti-conponent phar maceut i cal corrp05|t|ons of the present invention,

enhance exi sting properties of those corrp3§| tions, and 10 bestow desirable

new characteristics on said conpositions. Surfactants are used as wetting

agents, antifoam agents, for reducing the surface tension of water, and as

emul sifiers, direydsyl sicog!, agein Snirdie pse Sl | apyrium

chloride; | auretahdﬁauml,,ﬂ,gC a- dodec‘;/I m hyd%@ywﬁgﬁ%%%w%%evpﬂanedl yl) or

pol yet hyl ene glycol nonododecyl ether; laureth 9, i.e., a mxture of

pol yet hyl ene Igl yc:l Regacd e eaityh ufédhar RnpatV &f aéiwgofa&e@m &aééeréﬁcgythetn.? oxi de

groups per nol egpHarfyacelBEI0RM ds%b@oﬁ

pol yet hyl ene gl 36919#1 R@Laud% n% rga ﬂhg%;mgﬁgﬁy %gr%n oo t? '"lp‘gwe ’meeres”’tsa

(p- nonyl phenyf) - rox pe "835%%' iFReshadiyles ??Br?@}ﬁ%ﬁ’"d%uches

a- (p- nonyl pheny/®}" %‘%err'@%?édﬁ?sa(mm@t frgtinese pllosq tllow, altreseemannése,

noni oni ¢ pol ynerga'ﬁ#%?ﬁ@toa@lsqp%hm gifelalipyed vt B eonBliteR hekbtPe, MV =

approx. - 3000; pol oxage r% referred to in the discussion of 20 oi nt nent bases
y

further. above: pol yOX ts kg egﬂta(e%@ Rrpvide, ﬁqb@ty fgremultl-component phanmaceutical
ol y(oxy- 1, 2- et ma@pyfm@mmwmwcmﬂqg poopéricd 90RO adnpositeld, Mexy| 10
]9 |( %” get her C;lO, é;:o%bmw hﬂm&fﬁﬁb&ﬂﬁéﬂ:ﬂ&)ﬂpoﬁms Surfactants are used as wetting
oct adeceayéntsimh ﬁz%b’nw 1dP Qedici
,%l’ tﬂ@ts rfa%Q einls:bn of w%er ?ﬂﬁ‘ asL%"UIS'Fg'a'r bi t an,

nmonododecanoat e anPsL (& t haned ;

m)noocxadecanoa "é 3#5 1”923%3'1"?15%5'?’ 8 ! el &BV'V@O?“B&Q%‘&W 4 ie, ¢
sor bi t an, m)noo é"‘)’(%l' Srptbanpdil), 2¢ eqtolyetingesib y jiycol pﬁh@d&&bﬁ)a&tﬁb]—GS 25
e sorbi t an, Iat!naihcﬂ:tradeamatoepolﬁmblyx{eoweollm&oé‘&d Ney 'aV gﬂ?'aﬁ&?rbate 80,
i.e., sorbitian, sthge-oxRe fm&ds&‘%%%@ mdhBLeY aag,ax%ne er{ono%rgg gﬁ 10, ie.,

pol ysor bat e 85, rhitan fri-9- octadecens
1, 2- et hanedi yI )PA'YQE’HF’En?qY?)uP‘W%‘ﬂ'PVPBWD ethgn wp'ﬁoawom(ﬂeawamwpwmt an
monool eat e; sor BisPeRetsparahteatle; Sondsitoan NOSLEAT atoe(p.ns,@rpmngi
sesqui ol eat e;. sldiviftrianont{dxetyRtl; EpoloRilheS %blntaﬂahict pbige? & Ah -

. po!?
ey 5 o AL A P ol & st

of ordinary sk W\sg‘ef@%}eﬁ@ W?H@eﬁﬂ"?”éﬁ?s*mé%i Rolyiorst 2éthantxlylipe-es ent
‘invention are sﬁyﬁﬁﬂt@ydquemdm#arpoiywhmrolesroéu\ee,nb spai,(&yuq%ngdgg yarious

conponents of  t[E-o@uadeadnyl- ﬂga;g,gsu,t),yéma@rz% br o#,qﬂ% t po@
ractical order icta ar COHSI 0

practical ordery s uhinshybdysoils & &t trﬁg | ar %1 }: der at f 35

conveni ence. Those co onent s a\/l n§-T e eﬁ%’?"é‘ °"éeoP‘1M§‘?x¥'|1 ??fhawi):

sufficient sol Lfbl VFRE 40y, L. Spktag. qpaaoqctsderanogie npotyisixy-h2-slbanediyl); paygorbdie 649)e

di ssol ved i #° sdied S'E!Pit%c?i%wmaé pey(oxh i2edhabday); polysaibatd 8b, .2 YAfkan, mono-
9-monadecenoate,  poly(oxy-1,2-ethanediyl); polysorbate 85, ie., sorbitan, -9 -
octadecenoate poly{oxy-1,2-ethanediyl); sodium Iauryi sulfate; sorbitan monofaurate; sorbitan .

monooleate; sorbitan monopalmitate; sorbitan monostearate; sorbitan sesquicleate; sorbitan
trioleate; and sorbltan trlstearate

30 . The phannaoeutlcal composmons of the present inventmn may be prepared using
' very stralghlforward methodology which is well understood by the artisan of ordunary skliI
Where the pharmacsutical composltlons of the- present invention are simple agueous andfor
" other solvent solutions, the various components of the overall composition are brought
together in any practical order, which will be dictated largely by. considerations of

35 -

convenience. Those components having reduced water solub'!tty but sufficient solubility in
the same co-solvent with water, may all be dissolved in said co-solvent, after which the co-



WO 01157025 -126-"' PCTI1S01100125 sol vent solution will be added to the
water portion of the carrier whereupon the solutes therein 4y |k AgEONE

di ssolved in"the water. To aid in this dispersion/solution proceyss, a
surfactant nmay be enpl oyed. Wiere the pharnaceutical conpositions of the
present invention are to be in the form 5 of enulsions, the conponents of
the pharnmaceytical conposition will be brought together in accordance
with. the fo|"Y%w5ﬁ‘B$ general procedures. The continuous Wel@piRgse i s
first heated to a tenperature in the ra_gg%_of. from about” 600 to about
95C, preferably fromabout 70 to about , the choice of which
tenperature to use being dependent upon the physical and chem cal
properties of the conponents which make up the oil-in-water emrul sion. Once

10 the cont i nuog@vepizpigion pitide eddadis tie @R R bfthe28HS Wh&epb P iP Sl W, t he
conponents of t i bbdomaldissth@AMASH bt N Th Q; okl 8 stage are adm xed
with the vater aaghddispessed t her i nTun'Slg’fméﬁlg‘g%°s?%‘é'%“a"5’§?ﬁ iYPcalext , the

tenperature of the water is restored to approximately its original |evel,

after which the conpmmmmwr@ﬁnabén&zrdaﬁ&@%rfs%%ﬁ@mtﬁ%&%?&%E,%JJ]% JQeXt st age
erate agitation a

are added tost her ARIPAS bk | ot nder .| n Xi ng
s cftHhofini °§%§B’§Ja"%ﬁe“r%gaﬁ&%§€'“b fog broughy togatasnin 10 t o

continues for fg QQ@PH} fg’ t.0
about 30 ni nutes, gepen I'NG "BAVIhEPneRlPrEHEet sThfcoptinuous jwaket pbase is frsiges .
Thereafter, t he"EEfiatrrpesiureinteunes bisromabai 6 hyanait 95@C bbby reP@ogd t O
from about. 20 00teabaibsdke dheike AR onponents in the
remai ni ng st agesmg ol pldideloriatel srﬁyaag]%%cfg{}% bg’ﬁ@eﬁ%r}dgﬂf’pqaaﬁﬁf“fw to
reach its ogjgipal .predetern ne(foc':(')ﬁ?:'_'gsn RimakhUA the eheweleeamslsion. c@megosi t i on.
20 According to Eﬁ‘f?e_'fﬁ?"é&é’ﬁfphﬁ?\}‘éﬂﬁcbm itstsplected frmparal@LING aiporeGIEPIISE fhdloNS MRy
be in the fornPBPosiorip ke pdded 4t Hjssbedst adnbied PEIIRE it and dberS8 M I BunderSt €7 1 | ©
i nj ect abl e aquéinhspeax agittiaryi Next) e tErRRANS biGhe wabtH ;S regHéQ%l%;p%n- rg%% ige
formul at ed accasighdd @vé, GutbrShidh i e oKW b Ror i A by USE D Sulta
~dispersing or wefiding,adent %slf?oﬂdgcﬁ.us end ngagan STFEPERRY et 9P ect abl e
preparation ey al so be a ST MR Hrae mierierete aairtin pnsiiniing contisyre frsfram | N a
non-toxic par ert&f 31 §oorte0 e prpfeablviabayb il togbous G0 wikes, degthdiRKGMEE as a
solution in 1, 3BeMenedi tbhe ﬁfsmmggéShaheﬁaﬁéﬁpﬁ@w"@og&ﬁpiﬂhﬁéisa&&ié lyents
“that may .be enpekewedodideo WaiSdbout BhQe, ] and_1sotonic_sodi um

chl oride sol Ut i@k seR001 kL O m’?t) gﬁbgﬁ s?i@x*é%ja%%f’% °fg?"é CHRRIEMS "ohal |y
enployed as a_sqlvent of -Suspandiaiy seded,in sufigent iy farrersi dis odginal bl and
fixed oi |l may BE'EHPIEY@gcentralen ibie puerall gompheition.c nono- or di - gl ycerides.
Fatty aci dszo such agecsHifd | lLts.alyceride 30 derivatives are useful .
in the preparatjgp.of. ﬁ]j\j.eg ﬂgfg%%g@rgg%{s"}mdg% ﬁé?'ﬂ?c_gf‘f‘cﬁr?ﬁ'?‘??ﬁ'ﬁ%'ﬁﬂata? frythe
acceptabl e oils, sych as orryeeRsaionfor exaeple s sterflq inecablseaiealis o oleapirotei 1

pol yoxyet hyl at EFPYEPY| Hissuspersiengeny die [forpuitert dcomdingOth 1@hISQENGHORNN & eyt al SO
contai n a | ong¥¥Maiuitablel dispbreihg elivietisgagent fand SlisSRBK 2gabits. wgerﬁaesinj&]ableHCI X or
simlar al (;ghobrsparation may also be a sterlle injectable solution or suspension in a non-toxic parenterally-

.acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among the

- acceptable vehicles and solvents that may be employed are water, Ringer's solution and

isotonic sodium chloride solution. In addition, sterile, fixed oils are converttionally empiloyed

as a solvent or suspending medium. For this purpose, any bland fixed oil may be employed
including syntheﬁc mono- or di-glycerides. Fatly acids, such as oleic acid and its "glyc:eride
deﬁvaﬁvgs are useful in thg preparation of injectables, as do natur’alﬂ phanna-céu'tically-'
acceptable oils, such as olive oit or castor o, especially in their polyoxyethylated versions.
These oil solutions of suspensions ‘may also contain a long-chain alcohol diluent or
dispersant, such as Rh, HCIX or similar alcoho!. . '

30

. The phamaceutical compositions of the present invention may be orally administeréd
35 inany orally acceptable dosage form including, but not fimited to, capsuleé. tablets, aqueous

Suspensions or solutions. In the case of tablets for oral use, carriers which are commonly



The pharmaceutical conpositions of the present invention may be orally
administered 35 in any orally acceptabl e dosage forn1incILu§duM iﬁﬂﬁ not -
limted to, capsules, tablets, aqueous suspensions or sol ut7on® “11 t he _
case of tablets for oral use, carriers which are commonly 30 July 2004 WO
01157025 -127 PC T/ 11301/ 00125 used include | actose and corn starch-
Lubricating agents, such as nagnesi um stearate, are  also typically added.
For oral adm"WM¥{¥®%ion in a capsule form useful dil uenperiBagdoase | act ose
and dried corn starch. Wen aqueous suspensions are required for oral use,
‘the active ingredient is conbined wth-éAld sifying and suspendi ng agents.
, If desired, certain 5 sweetening, flavoring or coloring agents nmay al so
be added. Alternatively, the pharmaceutical conpositions of this invention

may be admi ni st @getholufle ibdiBe bR dBnQfarenS YRROSLS QLies for rectal

adnmi ni strati on. all@'ﬁﬁc?:gfa{%ed%?orprmfgd%{cgdﬂ X'?ar%nni?gﬁ'bts'tsﬁce A JBASUT £herdle: L t abl e

non-irritating excﬁ%- Nt whi Ch STEETRiEn B cersyiRorma weriv dlugnteinglude taciospui d at

the rectal tenf¥ CUM SAth-t MBe peeus\Gustensinpd trei requirdticlor eaituse the adtied ease

the drug. Such Meredieitds sombireti udie enkBingRCom RidhdnBhy B8RS WaKgahsh REkYEt hyl ene

gl ycol s. ThesphsawdaRaiRg)t idhdtng Ci "QRshd | t resent inyeniion may al so
o FORRR) |0 Moy, oo Bo"aBRl ¢ Aerphefe e

be adm ni stered L I eci en’t he targel
“includes areas %l}akgagggﬁéé %@%Ogi?ﬁ’f/ AcRigsinvepion meyy, be Agmipigtered Jp| the Lermoaf

“including di sea¥®8°t e} Reregs) @dmipipfeatian  esegran bin prepavadelty riixkigetsd hgal withraaCt .
Sui tabl e topi cafuitiisr sepireting escininiewhiahaislisbiy apFeRasRRrabR pRAGR ffind RESe areas
or organs. 15 Tiempedsire afihereicld WiPRet iR the rddEm (OMRLse it £i5t D@l 4 Lact can be
effected i ni@ r&gﬁuﬁé’@mgﬁ éfye;plroﬁe%y gt i on, 5sgsﬁna o trsf’%'e"éf’tlegglﬁ{?gf’&or in a
sui tabl e enenma fornul at.i on. 0B| ca Fy &Sve transdermal patches may al so

be used. For topi calThepphiscaticaDmpostice dbhd prB&GEitklehton maf YPASIdviRisea Y DE

formul ated in aopicy, bspbdidfly Whal IR, et tgp actlve conponent
suspended or dié%?ﬁﬁgﬁ &jﬁogrﬁ% qr 2j&tSrgiceh[‘l'%@.k’J(;:ladr?:fgcli'ggrse..as DBl Beessilsi cal
admi ni stration Of .the Eonpoundan G fSeaRISOr 15, Aue: tieowing ofdhe lower infeptinah frest. ot

limted to, mninafee O formylglignspreyeadivibreratedfor vivh bidhesedreaslondrgans. pr opyl ene

glycol, potyoxyet hyf ' ropyl ene conpound, enul sifying wax and
wat er. Alternatdvely mﬁ%%gm%@h%@ﬁ%%ﬂ%%gg%%% SRS tacty sUPesitaR| at ed i n

a suitable lotion or cfe BhEReve 95dn ehwritabigcererma frnwpone ogicaliyspibaded or
“di ssol ved | n orf@Spmaieishes may alsedewsddcal | y acceptabl e 25 carriers. Suitable

carriers include, bpi tﬂ;iéf;l :ﬂ)&ltcajmh mtt;fqg. to, mneral oil, sorbitan .
nonost ear at e, ﬁi%h%s,or ate, ce ¥°1’ St BTecailie! comaeslignsymayahecigimylated in a
2- oct yl dodecandt B EREAPM Antaigpbe asive ormperent Pbrended oe tisiobed inwaEPOSbET ONS
wi t hi n t he ¥coames. Gamiersrdpiss kdminstatidniche tdhpbistkor AR BtoNAGERI But Srb e
t herapeut i cal | yolefiifgat toy emind@Uuai 1Rfiid a&ﬁﬁﬁ&ﬁn}’%iﬁ&‘%@&ét&#t pr%[(?)yggzr)sgl @Iﬁrﬁ]’? a

or pre i ng

compound  of t ReydlRAFRAY. ndi Wg% Q0 Leauired far treati g €
di seases, disorders. aqdpc’gn_ | 3|} ons Teting, Emusiting wax and water. Altematively, the
phafmaceutical compositiens can be formulated in a sultable lotion or cream containing the

active components suspended or dissolved in one or more phannacéutically acceptable
cam'grs. Suitable carriers include, but are not limited to, mineral oil, sorbitan monostearate,
polysorbate , celyl esters wax, cetearyl alcohol, 2-octyldedecanol, benzy! alcohal and water.

. 25

_ Pharmaceutical compositions within the scope of the present invention include those
) whe@n‘thg therapeutically effective amount of an active ihgredient comprising a compound
o of the present invention required for treating or preventing diseases, disdrders. and conditions
g 30_ | Te@ia:tgd py ar asspcia_téd with modulation of PDE4 activity as described herein, is provided
o _ jn a'dosage form suitable for syst'emib administration. Such a pharmaceutical compaosition
will qdnhain said active_ ingredient in suitable Hquid form for delivery by: (1) Injection or infusion“
o whlch is ifl_iraarterial, infra- or fransdermal, subcutaneous, intramuscular, intraspinal,
| intr_a;hecal, or intravenous, wherein sald active ingredient: (a) is contained in solution as a
. 35 solute; (b)is contained in the discontin_qous phase of an emulsion, or the discontinuous phase'
' - of an inverse emulsion which inverts upon injection or infusion, said emulsions containing
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30 Pharmaceutical compositions within the scope of the present invention include those e

- whereln the therapeutlnlly effective amount of an active ingredient oomprlsmg a oompound ‘
of the present invention requrred for treating or preventrng diseases, disorders, and conditions
mediated by or associated with modulation of PDE4 actmty as described herein is prowded in

@ dosage form suitable for local administration to & patient being treatad wherein said
35 pharmaceutical composition contains said active ingredient in suitable fiquid form for

,. delivering said active ingredient by: (1) injection or infusion inte a local site which Is |
intraarterial, tntraarhcular intrachondrial, infracostal, intracystic, intra- or transdenna!
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The pharmaceutical compositions of the present invention may aléo be administered
by nasal aerosol or 1nha!ahon through the use of a nebulizer, a dry powder inhaler or a

30 : metered dose inhaler. Such compositions are prepared accordlng to techniques well-known -
in the art of pharmaceutical formulation and may be prepared as solutions in saline,
emp!oytng benzyl alcohol or other suitable preservahves. absorption promoters to enhance

bfoavailabmty, hydrofluorocarbons, andfor other conventional solubilizing or dispersing
agents,

35 As already mentioned, the active ingredients of Formula (1.0.0) of the present
invention may be administered systemically to & patient to be treated as a pharmaceutical
composition in sultable liquid form by injection or infusion, There are a number of sites and
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commonly be used as the discontinuous or internal phase of what is referred to as an oil-in-
25 water emulsion, it could also be used as the discontinuous or internal phase of an inverse
emuision, which is commonly referred fo as a water-in-oit emulsion. Here the ac’a-\}e
ingredient is soluble in water and could be administered as a srrnple aqueous solution.
However, nverse emulsions invert upon injecnon or infusion into an aqueous medium such as
the blood, and offer the advantage of prov:dmg & more rapld and. efﬁcient dlspers:un of the
:30 | active mgredlent into that aqueous medium than can be obtained usmg an aqueous solution.
Inverse emulsions are prepared by usmg surtable. pharrnaceutlcally acceptable emulsrfymg .
agents well known In the art. Where the active mgredlent has limited water solub‘!rty. it may
N also be admimstered as a suspended solid in colloidal “or microparticulate form in a
suspension prepared using sultable, pharmaceutically acceptable suspendmg agents. The

35  suspended solids contatmng the active ingredient may also be formulated as delayed-,
sustamed- and/or controlled-release compositions.
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, 30  tissues or cavities by simple dusting or using conventionat devices for aerosollzmg particulate
fon'nulahons These particulate wmposlt:ons may also be formulated to provide ‘delayed-, '
sustained-, andlor confrolledrelease of the active ingredient in accordance with well
understood principles and known materials.

Other means of systemlc admlmstratlon which may utilize the active ingredients of the
35

present invention in either liquid or solid form mclude transdermal, intranasal, and opthalmic
routes. In particular, transdermal patches prepared in accordanice with well known drug
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devices for aerssmctdieRetiifd dpideiaRlyer dr Bk B 25 LD hm-g%&gact i Vﬁ H‘eﬁ%edi ent

, ticul at i 0, | 4 s 5 on,
as_a part | oul at Grhondil Ab pAla B vodls e a0 L R ol O Bl ety on

cavities by sinpffe PinAges?nd (naferigs eoprorlyItsedindiis dhtiveryCedindiay, aneragbd | zi Ng
particul ate foPffE#ed ipsvh.a WEives & pavdeicaurbirt-0seGRI0 ShibroiefydiBMeb SOMPE

" fornul ated t® pladiwéﬁﬁedihhfiﬂy&ﬂsysmnﬁbﬁ&uﬁhdﬂ%ﬁﬁepaa&glsgté} %Q%EJS%palr delhigpse of

the active ingr eghiRRt prévide AGEQ 8&[‘64 Lhavel ! n ncrplres and
known materials [ eans. of .Syst em ¢ agmonf g?'r"%ﬁ’ i ﬁe’\‘ﬂﬁiaéﬁl?‘ﬁ’ﬁ‘g"'ﬁli lize
the active ingr g%h&%?ifb 4t @F'.O'\rflﬁ'ée- "@%%Bﬁég‘ﬂ‘i?t subipg) dh fqadatio; daimegreer depidpntatl or
'solid formincl (RIEY pSATEBRERYRASS Of baiftgresnvasiah the top thy@ pt theagatient's snoUt €S. ' | N

- particular, transderpg porepared in accordance with well known drug
30 July 2004,W0, 01/5 /(0 esg%%f’w?f amacsufice] fomeasitionst eRtkiRies gy adkesy be

prepared an sapﬁ'Pﬁe%'ﬂ‘ PG OTHE (L Pnhegauiiaions expeepsiony: Sadiministrationtt ‘edinnistaiivaroeaf t er
‘the active- agerf™pteingageshadihinistering bhavel bevh askdaath wdbdct toysallAERBRERST | CS
mk-gr a\tM?s af{ Ojsgon::ﬁtioaqm Akethis Empiyel, hﬂi@exﬁr@ﬁiogseérgiﬁ'ken&éﬁwg lrn%taggrmtﬁm,?g @%t ient's
skin where i patibi kBfRed? HBSm ) eneral..circulati on o e
patient, ulti mk%ﬁte?ﬁf%&hﬁf;@age@%ﬁagﬁ%&%?g%F f%'ﬂ"f Pl RETSSTt fiyengony any gf

| ngr edi ent gger a desired,  extengddepgbiiotesin theamiye ingledientisrrdomand af e

| npl ants whi‘th TEPER F00 ate Befius Kprivetye. o piedbligdierdobwtda 1o fiscfn B teking,a | . €.

bet ween the epi €eaesr disaied of dveditbe meiisted yfor bdaguiafld Wit Rédulalih PRbELREVIPRI NI
treated. Such asid pamhenbcowdrgly, e i AL i rdance with |1 known
principles and gRb&inkahs: ggﬁ%mllu%_a%% ed ?ﬁé‘%& eisgo pagfﬁll%\fger%f/rﬁfn&%ﬁ%"oﬁ"w S' and may
be prepared In such a way as 1o rovi Je Lo PP @ girectitordqdigciiertovidingnd/ or
P?Lﬁgof o ua(1.0.0).g

“ del ayed-r el eas ea %ﬁm - uch compounds are recognized as prodrugs, and a number
B 25  of established procedures are available for preparing such prodrug forms of the compounds
- of Formula (1.0.0). :

The dosage and dose rate of the compounds of Formula (1.0.0) effective for treating -

or preventing .a disease, disorder, or condition mediated by or associated with mbdulation of

PDE4 activity, will depenc_l ona variety of factors, such as the nature of the inhibitar, thé size -

. 30 ofthe patient, the goal of the treatment, the nature of the'pétholody te be treated, the speciﬁc'
: pharmaoeuﬁcal _qomposition used, and the observations and conclusions of the' freating

- physician. :

_ C _qu example, where the dosage form is oral, e.g., a tablet or capsule, suitable dosage
- levels of the compounds of Formula (1.0.0} will be between about 0.1 ugfkg and about 50.0
35  mglkg of body weight per day, preferably between about 5.0 ug/kg and about 5.0 mg/kg of
body weight per day, more preferably between about 10.0 1g’kg and about 1.0 mglkg of body



"10:actiwve ingredient into the systemc circulation of the patient Such
subepi-dermal (subcutlcular) inplants provide the sane faci Iéot\é{!}pﬁom
installation and delivery efficiency as transdernal patches, t wthout
-the I'imtation of being subject to degradation, danage or acci dental

renoval as a consequence of being exposed on the top |ayer of the patient's
skin. 1I'n the above description of pharnmaceutical conpositions containing an
active 15 i MR¥&'®At of Fornula (1.0.0), the equival ent PEEKEBIOBSONS:
~"admi nistration", "adninistration or, "adnministering", and "adninistering
a" have been used with respect to said pH& maceutical conpositions: As
-thus enpl oyed, these expressions are intended to nean providing to a
patient in need of treatnent a pharnaceutical conposition of the present

i nvention by anyweshtpef &t9, 4n@MbS BreiabiR BLH ) ' herein described, wherein
the active i ngre‘g}g%gr(ja? . e%gwﬁﬂqg%ig%%ﬁl}%ﬁgﬁ@k?%.'"g?b@?t%grmgﬁ‘g|8er88¥ ug,
derivative, or .metabolite thereor 'ch I's useful in treating a disease,

di sorder, or condit i oneraedidadagioRyis Rbicdt i t tion _of PDE4
activity in Saiﬂa&@*bﬁ%eﬁ%ﬁ@cﬂh&%& sﬁ%ﬁ:éf%’%#&?&ag@ﬁd%@ﬂ?%% scope
of the presept ip(y@nt.lj on any ot her - 2 Onpouna iR e of fisSrmnounds Af Fofua i on to
a patient, i35 cApADIE B belyernaiopy.q91 nolkgiendeaboutyiog msiod¥ hepy vaigiepeynd of
Formul a (1.0.0) prefsmrbbr betweroehogtD.Syigfkgr 286 QBB 2.8 Ungdy P hed)' i p gy, dnopumber 25
of established prefBgBsRsendbsiut ?M@T% repari ng s rodrug forms of
t he conpounds" plfef Fg?i la (1 Oag : g%d%"ggégg}gﬁ%rbaggﬁe' g'['eég‘?ﬁa H’g’St ‘
conmpounds of Fo rmeﬁay?il.ﬁ?" o 20:Hgfka grel Jbgpt GQ5mglorgs bodyrweinhonee Hayi oidghea

di sease, di sord&fveiggredisshdi ti on nedi ated by or associated with nodulation

of PDE4 actspvity, w na variety of factors, such as the nature -
of the inhibitor \#éé'"gu’%%%g"g"eg’?"yt‘% %ft1,Pé%?",d 1090 iRy eyder tojfustpatedhe reeast nent

the nature of tR&=NraEteats “hieh et be esat axklestrhes abpeceuftatis doplatemac i cal
~conposi tion useeRmpgynds efffermole $161.0) il borsbveaim abotioN- 10,618 Bk b0t SiRo.b Fnﬁg%ri ng
physi ci an. For biBbly MRRESS g9 ' j al, e g., a tablet or

" capsule, sui tabmggﬂ% Le gbﬁﬁs}%%? ?ﬁ%ﬁgéﬁ&{)%ﬂudnwépg%rdﬁ’gpgref PP wil |
be between about 0. 1-pg/ Ry aX" A BB 186 - #°0-980 nepdiayend oy derierahie beiveenper  day,
preferably B&t V\E@H‘28%8@%9@qagﬁuogtsa!n@o.abouérdamﬁg&mgm@,gdigam aepght per
day, nore pref escaipbund beFumen (ﬂm-uhhésgzrﬂlg&%f‘%sa%@@m@ﬁ%p%segt ﬁ@f didaggf body
RS e el it e
preferably bet t ahd about "t° i ght per
day of the actwgr}i %gggﬁdﬁ'ms ee\%'g'r‘gpﬁnﬁép%?ﬁ'géhwi@ gngrharpigoyinetic :
admi ni stered t d28FR 2hM5taliite ohihe 2ptiye dgredientgwhichgflectsatamte of cabgievdad | nhal er .
or nebul i zeR? stdarnts es Wl saf)e minardng oginalttived FINRQHBES bedy TR TIN @ seid (1. 0. 0)

\ém'n be bet weenacabaijtednt@Rine P i YatRR nBPRL eadiu fr FBL G UreR0dY Wei'ght per
ay, ' .

Numerous other factors must also be considered in deciding upon the number of
dases per day and the amount of active ingredient per dose that will be administered. Not the
least important of such other faf:tﬂrs is the individual' respsonse of the patient being treated,

25 - Thus, for example, where the active ingredient is used to treat or prevent asthma, and is
administgred topically via aerosol inhalation into tha lungs, from one to four doses consisting
of acuations of a diépensing device, le., "puffs® of an inhaler, will be 'adrninistered each day,
each dose contalning from about 50.0 Mg to about 10.0 mg';"of active ingredient. .

DETAILED DESCRIPTION OF THE INVENTION
30 11.0_ Preparafions and Working Examples

) There follows a description of numerous Preparations by which intennediates u'sed .in.
preparing specific compounds of Formula {1.0.0) were made. There also follows numerous
Examples showing preparation of specific cdmpoun_ds of Formula {1.0.0). The:se

_ Preparations and Examples are.intended to further illustrate the compounds of the present
35 invention and processes in accordance with which they may be réadily prepared by the



. preferably between about 0.5 pg/kg and about 0.5 m kg of body wei ght per
day, nore preferably between about 1.0 ji g/ kg and about O. Jsdwg}(ﬂ%dlf body
~ wei ght per day, and nast preferably between about 2.0 pg/kg and about 0.05
ng/ kg of body wei ght per day of the active ingredient. '10 Using
representative body weights of 10 kg and 100 kg in order to illustrate the
‘range of daily oral dosages which m ght be used as described above,
sui t abl e dosageeisymsl s of the conpounds of Formul a (1. 0pO)mseiddizsoe bet ween
about 1.0 -'10..0 gg and 500.0 - '5000.0 ng per day, preferably between
about 50.0 - 500.-0 pg and 50.0 - 500.0 my3per day, nore preferably between
- about 100.0 - 1000.0 pg and 10.0 - 100.0 ng per day, and nost -perferably
bet ween 15 about 200.0 - 2000.0 pg and about 5.0 - 50.0 ng per day of the
active ingredi endpsqf | ound of Fornula (1.0.0). These ranges
of dosage armuntrié: s%gﬁ?%%%hm‘t]%taﬁ ggg'gaé"égmeréwgﬂﬁ?rgceé?e PRt Eq ayieking? edi ent
‘per day for a gi vgﬁs%ﬁe{p fyariatippn fhe prgespseg feserbagelover day that a dose is
adm ni stered will depgigdsdd et | ogi cal. an har macqki neti c
factors as the t}@hg&lﬂg S to.?@%@{oﬁgg i ,ngaru gsleeo t'",LfS%Fi\_Enlgc FPEPMAvPdnts rate
of catabolism and 30 cClear ancar Wy cigle fmitslions, gxpress oriimalipd, 4PRY thsreonesf thel ood
~plasma or ot Her PHSER Mrentiing The gleims appendsd heteto aretfirties purgsedirefing aik haisaed | n
~the patient whi divenlipie of expeessirerihé @ontdnipRied Redpt itkeredf, foh§ B YoirtindNUIXEaRILSarOt heET
factors nust al skerdae consj dered I n deciding upon the nunber of doses per
day and the anpunt of active ingredient per dose that will be adni nistered.
Not the 1east i nporbétolefingFurparativnt enalfice themterizstiohd ¢ tHe Rohpbusbd pleps8$ PSonse
of the patient Mefegdb beabRdpeckl akihdss dedrtindd ) BUMD, ANBEABCId Gheftlidsh
ingredient i® “sﬁﬁoésQAﬁﬂWRéBEctrQUv%Eﬂénoﬁéh{iﬁﬁﬂzi@”d | adm ni stere

topically via aerosol inhalation Intot gs,Sh?"P%" one to four doses
consisting of apdhabiigys of a dispensing device, Le.,-"puffs” of an
inhaler, wll bg_ a r%lﬂi stered, each day, each dose containing from about
'50.0 pg to abouf T Gy EroqklE o feryiafP8dF ent . DETAI LED DESCRI PTI ON OF THE
I NVENTION 30 11.0 Preparations and mbr ki ng Exanpl es There follows a
descri ption of numerous Preparationsghyiwhich Internedi ates used in
- preparing specific conmpounds of Formnul .0.0) were made. There al so

foll ows numerous Exanples show ng prep ¥¢h of specific conpounds of
Formula (1.0.0). These Preparations and nples are. intended to further
illustrate tihe conpounds of the present 35 invention and processggsjn

accor dance Wi t hawbinedlorsbRho FiYordbRnbaREiE Y g, 30 5 Woﬁ,ckufi?’vir%lhe%e? z.é Y ?’24@1204 Vo
01/57025 -134 P%M%%@ﬁﬁ% & & | 23N %’hﬁ _Er ‘S_I san'w I'l "be" awairé *o ny
ot her suitable progessés That Sri e L3usfspuehosphinokyenane 483 £g dpt abl e
variations in t ﬁl olgﬁ'ﬁ@gégcégte&%%rzg.ggﬁwg,@pq)m}iadium acetate (224 mg, 1.0 mmol) in dry
dimethylformamide (60 mL) under nitrogen was heated at 90°C for 3 hours. An additional
20  charge of 1.3-bis(diphenyl-phasphino)propane (453 mg, 1.1 mmol) and palladium acetate
(244 mg, 1.0 mmol) was added and the reaction mixture was heated at 90°C for 4 hours. The
reaction mixture was cooled fo room temperature, 25 mL of 2N hydrochloric acid was added,
and.the reaction mixture was stired at room temperature for 30 minutes. Tﬁe reaction
milxture was then poured into 300 mL of water and extracted with diethyi ether (2 X 300 mL). -
25  The organic extracts were combined and then washed with water and brine, and thereafter
‘dried over magnesium sulfate (MgSO,) and concentrated to give an oil. The il was purified
using flash chromatography on silica gel, eluting with ethyl acetatéfhexane {13)togive25 g
of 4-acetyl-2-ﬂugro-benzoni_tﬁle final product as an oil. o

~ "HNMR (CDCI): § 2.63 (s, 1H), 7.73 (m, 2H), 7.81 (m, 1H).
30 '
'Preparationz : ) .

2-Fluoro-4-(1-hydroxy-1-methyk-ethyl)}-benzonitrile of Formula (5.0.2):



The description which follows is for the purpose of illustrating the
‘present- invention and is not intended to in any way create dgjj ﬁ@&pns
express or inplied, upon the scope of the 5 present invention. he cl ai s
appended hereto are for the purpose of reciting the present invention, of
. expressing the contenpl ated scope thereof, and of pointing out particulars
thereof. In the follomﬁng Prepar ati ons, analytlcal characterizations of the
conpounds pr ePaPET%wer e made by mass spectral anal yses BEFBOHORSd by GOMVS,
AWPl , APClI or thernospray 10 nethods. ALl 'H NVR spectra were taken an a
400 MHz ‘i nstrument. Preparation | -4- Acetﬁ? 2-fluoro-benzonitrile of Fornula
(5.0.1): NF CCH30 15 (5.0.1) A mxture of

4- br ono- 2- f 1 uor obenzonitrfle (5.0 g, 20.0 mwol), butyl vinyl ether (12.5 g,
124.0 mol ), triethylamne (4.0 g, §0.@ nmol)

1, 3- bi s(di phenyl phosphi no) propane (433 , 1.1 mmol), thalliumacetate
'(5 8 g, 22.0 mmol ), and pal |l adi um acet 6ﬁ24 ng, 1.0 mmol) in dry

di met hyl f ormam de (50 .m -) under nitro heated at 90C for 3 hours. An
addi ti onal 20 charge of 1, 3- bls(dlphenyIH@ osphlno)propane (453 ny, 1.1
nol ) and paIIadlun1acetate (244 mg, 1.0 mml) was added and thg @ action

m xture was heatred sated SRersh of%eﬁ%&l{ﬁl)scmom% 7 éeﬁ%trﬁr% .J‘Egﬂ%‘f cShyrt (30 P‘EOl ed to

room t enper at ur gy ge f chl or

reaction nixtur ?;zﬁv\%gasrsgtdf%de aﬁe Q, fg %QVUP@“?%‘I‘“ oblgrideinfefrabydrofarsne

reaction ‘mi Xtu 49 mpal) WSW@W'PW%WWW@‘Q)Q affartvehich asalutiox bidaecétgd Wi t h

di ethyl ether (Z2figer@egonitly (2.06 1Thmma) igambiydenian gotn) Wes fidedaFwiedTand t hen

washed with wat esctamsixirelwae sinradst otd Ve 18RkR4 merﬂﬁdeﬁéi’.e@MErs ﬁ‘?&@ﬁ%&%‘ gl fate

- (Ngscn) and COnﬁﬁﬁg&ﬁﬁﬁgbtﬁwg&Mﬁn%&mgl| ﬂ%ﬁfﬁo' “ggi E? ) %FIH flash
chronatography % I|%%59§ Ut 1 ng Wt % ¢ Wete) AR peacidifedsy ¢ o

give 2.5 g ace%é Iaﬁ%i? e am |ef“|"'=l"¥eé‘”f”? A apntairi@ot 20@antanTisi |

“H NVR (cDa! ) Orgarys egEpcts yere|cpibiney, Waghed Wit vy andhriBd, diet ovr nidnes@@ sBaRDAr at i on

2 2-Fl uor o- 4- (| fMopBnosng- thenrebriosrivated Ry biye B@BE.ONHET dil Goddbt FAY Bith@ (g0 2): 30

July 2004 VO O1étoARarapthyoh siica gel, eluting with elhyi acetatemexane (1:1) to yield 1.95 g of 2-

fluoro-4-(1-hydroxy-1-methy}-ethyl)-benzonitrile final product as an oil.

MS (m/z): 179 (M*, 100).

15
Preparation 3

2-(4—Aminomeﬂ1yl-3-ﬂuoro-pheny!)-propan-2-ol of Formula (5.0.3):
NH, F

2
CH
HO 3
(5.0.3)

20 To a stied solution of 2-fluoro4-(1 41ydroxy-1-methyi-ethyl)-benzonitnle (1.95 g, 11.0 mmol)

-+ in tetrahydrofuran (30 mi_) at 0°C was added drop-wise & 1.0 M solution of lithium aluminium
hydride in tetrahydrofuran (34 mL, 34.0 mmol). The reaction mixture was warmed to ambient
ternperamre fhen refluxed for 30 minutes. The reaction mixture was cooled to 0°C, then

_ 7 guenched with methanol (20 mL) added drop-wise. The reacbon mixture was then diluted
S 25 . with chioroform. (700 mL) and washed with water {100 mL). The resulttng suspens:on was
i | filtered: through Cehte after whlch the organic extract contained in the ﬁitrate was separated '

-_driad over magnesium sulfate {MgSO4) and concentrated to give 1 6g 2—(4-ammomethy|—3— .
-ﬁuoro—phenyi)—propan-2—ol as an amber gurn -

GC-MS (m!z) 183 {M 100).

30 -



PCII1SAO /00125 (5.0.2) To a stirred suspension of cerium (I11) chloride
(4.7 g, 15.0 mmol ) in tetrahydrofuran (30 nL) at O0C was addgdjgly gpaM se a
solution of 3.0 M nethyl nagnesiumchloride in tetrahydrofuran 5 (6.0 mnt,
19 mmol ). The reaction mxture was stirred at 0C, after which a solution of
4-acetyl - 2-fluorobenzonitrile (2.5 g, 15.0 mmol) in tetrahydrofuran (20
m-) was addevg dropwi se. The reaction mxture was stirred at 0OC for 1 hour
and t hen quen REPWth 5 L of 2N acetic acid added dr o BCHEOE 00125 e
reaction mxture was thereafter poured into water (200 nm.), acidified to a
pH of 2 with 2N acetic acid, and then ext®Patted with ethyl acetate (2 X 200
m.). The 10 organic extracts were conbi ned, washed with water and brine,
dried over magnesiumsulfate (MgSO), and then concentrated to give ‘an
oil. The oil pr@dpatations puri-fied using chromatography on silica gel,
eluting with et [ . Q viel .95 g of 2- final product
. as an oil. M (%X%nﬂ@%%ﬁ’f%ﬂ'ﬂ?&é@gﬁm&qé&é)ﬁ%%oa 'élaf'%%h oS 5‘(‘:%9’}1&‘!'?3%1 hyl - 3-

fl uor o- phenyl } propan-2-ol of Formula (5. 3): NH F+«(5.0.3) 20 To a
stirred solution of 2-fluoro-4-(1-h oT>pRt hyl -ethyl } benzonitrile
(1.95 g, 11.0 nmol) in tetrahydrofur#n (30 nL) &t OC was added drop-w se a
1.0 Msolution of lithiumalunminium MNydfide in tetrahydrofuran (34 ni,
- 34.0 Mol ). The reaction m xture was wa to anbient tenperature then
refluxed for 30 m nutes. The reaction re was cooled to 0C, then
guenched with nethanol (20 nml) added dropi-wpse. The reaction m xture was
then diluted 25 wth chloroform (700 n1)0-a/nd washed with water (100 m).
The resulting suspension was filtered through Celite, after whi®l4}he
~organic extr gct Te Gretlerp-freerbesthornaimidne t(0.23 ¢) [Belerede BaEAiNGehger, Ff BakeBMET
rzra? zesi um sult L afergdﬂgfoé‘e)n (mgﬂ So?gﬁeﬁwdﬁi@%irﬁ%ymnﬂﬁnidje- ﬁ\ggmL} wero adged

- (4- ami nonet hybendat, dikiskal 51 G a3 REARA R n.anber ‘gum -
{mz): 183 (m., %9[10.]903%3 RJ@% 2004 v%’%’f%%f%%%ﬁ PE‘?/?%ES’T?B’@‘E%‘.‘"“— 136
. Preparation 4 4°7Benzo| 1.1 8GEPesoqipeie obient tepperptie.-addingwatan 69 itk aati d
“ethyl ester of g withethyCacalte (3 050 mL). The combined organic phases were washed with

: ' 10 water (100 mL) and s_aturated brine. After drying over magnesium sulfate, the organic phase

was concentrated in vacuo to give a crude oil which was purified by silica gef chromatography
(ethyl acetate/hexane 1:1) to yield pure titie compound (0.76 g).

. "HNMR (CDCly): 8 8.07 (s, 1H), 8.80 (s, 1H), 6.80 {d, 1H), 6.63 (s, 1H), 6.58 (d, 1H), 5.99 (s,
2H), 4.41 (q, 2H), 1.39 (&, 3H).

15" LR-MSmfz 289 (m+H)". TLC (ethyl acetate/hexane 1:1) R;=0.58.

Isreparation 5
4-{Benzo[1 .3]dioxd!-5—yloxy)pyrimidiné-5~carboxylic acid of Formuta (5.0.5):
0 .

-l

"0
. o—/ '
20 | . . (5.0.5) -
“To the product of Preparation 4 above (0.76 g) in tetrahydrofuran {22 mL) and water (3 mL)
was added lithium hydroxide (0.26 g). After 2 hours, ethyl acetate (25 mL) and water (25 mL)
were added, and the organic layer was then removed. Td the aqueous layer was added 3 N
hydrochloric acld until the pH reached 2. The resulting acidic layer was then extracted with

25  ethyl acetate (4 x 25 mL). The combined arganic layers were washed with saturated brine,



(5+0.4). 5 To 4-chtoro-5-carboet hoxypyrimdine (0.73 g) [Bredereck, H;

Ef f enberger, F.; Schweizer, E.H 'Chem Ber (1962) 803] in ary@yﬂﬂm4_

di met hyl f ormam de (15 m -) were added benzojl, 31di oxoi-5-0l (0.67 g) and

cesium carbonate (3.2 g). The resulting m xture was heated to 90 C for 2

hours before cooling to anbient tenperature, adding water (50 nlL), and

extracting with ethyl acetate (3 x 50 nlL). The conbined organi c phases were

washed with 1‘60%7%% (100 mL) and saturated brine. After PEFIROHYIBYer

magnesi um sul fate, the organic phase wag,concentrat ed in vacua to give a

crude oil which was purified by silica gef’ chr omat ogr aphy. (et hyl

. acetate/hexane 1:1) taq yield pure title conpound (0.76 g). 'H NVR (CDC a):
$9.07 (s, 1 H, 880 (s. 1 H, 6.80(d, 1 H, 6.63 (s, 1 H, 6.58 (d, 1

M), 5.99 (s, 2Hjed oreumagtegiumiifete, and3Bnobitoated ) vacublo ikt M WeZoom@ind HOHH) 1. TLC

(ethyl acetate/lsdiddméng): 1) Rf = 0.58. Preparation 5

- 4. (Benzol[ 1, 3] di %:(di -5-yl oxy) pyri m di ne-5-carboxylic acid of Fornula

(5.0.5): 0 20 (54 0MB)DeDRB) ..o 870 Bf 1HR ek 3Ly © /6,0 in

t et r ahydr of ur an(s(gﬂ)-ms,@@%g\@;,@r (3 m -)]-F)) vvagéa dggbﬁ?ﬁ%ﬁ(ﬁg@f%ﬁgde (026

- g). After 2 hours, ethyl acetaté’ (25 nL) and water (25 m-) were added,

and the orgafiic | ayer was then renoved. To the aqueous |ayer was added 3 N
hydrochl ori c acpehphtaiidde t he pH reached 2. The resulting. acidic |ayer was

t hen 'extract ed wi I tate (4 x 25 nmL). The conbi ned organic
AR s Ry Pl o B S o o 9 2004, W 04 57005 - 157
PCT/1B01/ 00125 dri ed over magnesi umdsul fate, and concentrated in vacuo to
yield pure title conpound as -a soli Q, 60 g). ' HNWR (D6-(c)M5O): 8 9.0
(s, 1H, 8.79 (s, 1H, 6.92 (d, 1H), § 8b ¢4, 1H, 6.60 (d, 1H, 6.05 (s,
2H). LRVMS miz 259 (mH) . Preparation B CH ] .
4-(1- Hydroxy-' | - methyl - ethyl ) - benzoni tril eypf Formula (5.0.6): N CH3 OH
10 To a sfired solution of itri o
_ ‘ p—acely!benzomh:le {3.0 g, 20.0 mmol) in tetrahydrofuran at —78°C was
added drop-wise & solution of 3.0 M methyl magnesium chloride in tetrahydrofuran (7.6, 23.0
. mmol). The reaction mbdure was stirred at —78°C for 3 hours and then quenched with
methanal added drop-wise. The reaction mixture was thereafter poured into water (200 mi),
acidified with oxalic acid added portion-wise, and then extracted with diethyl ether (2 X200
15" ml). The organic extracts were combined, washed with water (1 X 40 ml), brine (1 X 40 mi),
dried over magnesium sulfate (MgS0,), and then concentrated to give an oil. The oil product
was purified using chromatography on silica gel, eluting with ethyl acetate/hexane (1:5), to
give 1.4 g of 4——(1-Hydro_gy—‘i-meﬂ‘aybeﬂ*syl)—benzonitﬁle as a clear oi.

GC-MS (m/z): 161 (M", 100).

20
’ Preparation 7 - .
2~(4-Aminomethyl—ph‘enyl}-propan-z-ol of Formula (5.0.7):

| L . : 5.0.7
.25 To a 'st{ned solution of 4-(t-hydroxy-1-methyl-ethyl)}-benzonitile (1.4 g, 8.7 mm(ol) in)'
tetrahydrdﬁ:ran (26 ml) at 0°C was added a solution of 1.0 M lithiumn aluminum hydride (26 mi,

~ 26.1 mmol). The reaction mixture was refuxed for 30 minutes, cooled to 0°C, and then
quenched with methano} added drop-wise. The reaction mixture was thereafier poured into



(5:0.6), 10 To a stirred solution of p-acetyl benzonitrile (3.0 g, 20.0
mmol) in:tetrahydrofuran at 78C was added drop-w se a sol utigguf 26b0 M
met hyl magnesium chloride in tetrahydrofuran (7.6, 23.0 mol). The

c reaction mxture was stirred at 78C for 3 hours and then quenched wth
-met hanol added drop-w se. The reaction m xture was thereafter- poured into
water (200 m), - acidified with oxalic acid added portion-wi se, and then
_extracted wi tWO8E¥H/y| ether (2 X-200 15- m ). The or ganPEI/BAR4ASt s were
conbi ned, . washed with water (1 X 40 ml), %{lne (1 X40 m), dried over
magnesi um sul fate (MJSM), and then concdftrated to give an oil. The oil
product was purified using chromatography on silica get, eluting with

et hyl acetate/ hexane (1:5), to give 1.4 g of 4-(1-Hydroxy-Il-nethyl. et

hyi ) - benzoni t r i leeioreferme(3asi neawastid with GateMB0 (i)l Add ovér@ﬁagn(%m s&QQ)(Mg&Q)

nd
P t 7 2-cfrdentate NH2
| C‘r_| e?grg l7 ;)n . 11:% o stﬁmrar%g%l hgg 2&%Mt¥nml‘%ﬂﬁﬁbr&a9ﬁmasa wﬁé';ﬂi:d mp 6?.-46 )

4~ (1- hydr oxy- 1- Ae3-{flcd.&r By HyNGEN 2401 16,6i8BN, .89 Foigid: B72/74PHl8b: N, 7 66,
tetrahydrofuran (26 m) at OC was added a solution of 1.0 MIithium

al um num hydride (26 m. 26.1 mmol). The reaction m xture was refluxed for
30 m nut es, éoof’é’ﬂarﬂ'é?“GC and then quenched wi th nethanol added drop-w se.

The -reaction wﬂmmxﬂbm%eﬁm&g%miemm&m&orﬁ&a 4. 2004 VO
01/57025 -138 PCTI 1 B01/ 00125 chloroferm £300 m ), washed w'th water (80

m), dried over magnesi um sul fate (MgySO4j, and concentrated to give 1.1 g
2- (4- ami nonet hyl - phenyl ) - proper 2-0 aofftag solid, np 62-4C.  Anal .
Calcd. for CoH'NO C, 74.51; H, 6. 8.~ 8.69. Found: C;, 72.74; H, 8.89;
N, 7.66. 5 Preparation 8 4-[4-Fluoro-phepoxy]-pyrim dine-5-carboxylic acid
ethyl ester of Formula (5.0.8): 0O (5. The title conmpound was prepared
In a manner anal ogous to that describe Preparati on 4 10 above,

- substituting 4tluorophenol for benzo[ 1, 31dioxol-5-0l. "HNWR (CDCI3): 8 9.1

(s, 1M, 8.8 (s, 1H, 7.1 (m 4H, 4.4 (4, 2H J=7 Hz), 1.4 (1, 3K J=7

The title compound was prepared in @ manner analogous fo that described in Preparatton 4
10 above, substituing 4-fluorophenol for benzo[1,3]dioxol-5-0l.

1 .
H-NMR (CDCL): § 9.1 (s, 1H), 8.8 (s, 1H), 7.1 (m, 4H), 4.4 (g, 2H, J=7 Hz), 1.4 (t, 3H, J=7
Hz). -

Preparation 9
15 4—[4-FIuoro-phenoxy]—pyrimidine—S—carboxyIic acid of Formula (5.0.9):

: (5 0.8)
The title compound was prepared from 4-[4—ﬁuuro-phenoxy]-pynm:d|ne-5-carboxyhc acid ethyl
- ester in a manner analogous to that described Preparation 5 above.

20w NMR (d5-DMSO): 8 8.6 (s, 1H), 8.5 (s, 1H), 7.2 (m, 2H), 7.1 (m, 2H)
' Example 1

4-(Benzo[1 3]dloxol-5-yloxy)-pynm|d|ne-5-carbo id 2-
banzytamide of Powmn g oy xylic acid 2 ﬂuoro-4-(1 -hydroxy-1 -methyl-ethyl)—



Hz}. Preparation 9 15 4-[4-Fl uoro-phenoxy]-pyri m di ne-5-carboxylic acid of
Formula (5.0.9): 0 (5.0.9) The title conpound was preparecdemOM

4-[ 4-fl uoro- phenoxy] - pyri m di ne-5-carboxylic acid ethyl ester i'n a manner
anal ogous to that described Preparation 5 above. 20 'H NWR (dg-DVsO): 8
8.6 (s,1H,'85(s, I H, 7272 (m 24, 7.1 (m 2H. Exanple | 4
(Benzo[ |, 3] dj oxol. -5-yl oxy) - pyri m di ne-5-car boxylic acid

2-ftuoro- 4- ( YORYaP®y- | - net hyl -ethyl} benzyi ani de of FORGHIBHAPBSO0. 1): 30
~Jul'y 2004 WD 01/57025 -139 PCT11B01/00125 (6.0.1) To '
4(benzo[ 1, 3] di oxol - 5-'yl oxy) pyri m di ne- 5-88r boxylic acid (O. 34 g)

anhydrous dichl oronet hane- (30 m -) were added

| - [ 3=(di met hyam no) pr opyq. 3- et hyl carbodl i mi de 5 hydrochl ori de (0.30 9),

1- hydr oxybenzotri azol e hydrate (O. 2109) and diisopropylethylamne (1 nl).
The reaction m xture was stirred nbi_ent] tenperature for 30 m nutes
before adding the conpound of_ eb raﬁl 0 appve (0.26 g),
+2-fluoro-4(1-hydroxy-1-nmethyl - ~ ben Il Lle in one portion. After
.stirring for 18. hours, water (25 ) was agdgded. ahd the resulting m xture
~was then extracted wth dichlordnet e (3 X 30 m). After drying over 10
- magnesi um sul fate (MySH4), t he or gah Iayer was concentrated in vacuo and
‘subjected to silica gel chromatograg _y/to yield pure title conpound as a
gIass.'HNI\/R(CDCIQ) S 9.40 (s, 1H),881(s IH), 8.0 (br s, 7.39

{3 =8 86dJ8Hz1,%‘gQ)sl
(H) e ( - % th%%og%ﬁmxo:ﬁkywk%«gmwca@&wc 6rEd BRF 9 1|l_f|')556r(lmdmtﬁl—l) LRVB
n 2z 426 (meH) ! 2mL} were added 1- [3-(d|memyammo)propyl]-s-emylcarbodlm‘ude
4- (8en ZO[ 1, g] dhmblor@eyl ngyﬁmpgrmylﬁ&mdﬁ'ﬁmleﬁwﬁaé 160 3% |a§d @ﬁbﬂopglemyamme {1
4- (1- hydr oxy- 1miptThy reattioh Yidure Jﬁ@ﬁ%ﬁ%ﬂéﬂ%ﬂggm E%Lga}' ??({lglnut% l; 9\ (6.02)
: ;rhet Er tep"?-r at i OfheOfondpbifiat et J’r@pa?&gp QUIS ve\zl\qaz ré-f(lauom-4(1-hydroxy~1-rq:éﬁ312mylénal 0gous
0 a _ benzonitrile, in one portion. After stirring for 18. hours, water (25 mL) was added and the
resulting mixture was then extracted with dichloromethane {3 x 30 mL). Afier dryiné over
10 magnesium sulfate (MgSQ;), the organic layer was concentrafed in vacuo and subjecied to
silica gel chromatography to yield pure fitle compound as a glass.

"H NMR (CDCls): 8 9.40 (s, 1H), 8.81 (s, 1H), 8.0 (br s, 1H), 7.39 (t, J = 8Hz, 1H), 7.22-6.98

(m, 2H), 6.86 (d, J = 8Hz, 1H), 6.66 (5, 1H), 6.61 {m, 1H), 6.05 (s, 2H), 4.71 (d, J = 6Hz, 2H),
155 (s, 6H). LRMS miz 426 (m+HY'.

15
Example 2
4-(Benzo[1,3]dioxok-5-yloxyHpyrimidine-5-carboxyli i -
benzylamide of Formula (6.0.2): e el Hihydroy- eyt ethy)-
O
N™ ™R N
Ly
N CH
- HC
O
, o/
.20

(6.02)
_ The preparatton of the title compound was carried out in a manner analogous to that
described in Example 1 above, but using 2-(4-aminomethyl-phenyl)-propan-2-of (Preparat:on

© 7)instead of 2-(4-armnomemyl-a-ﬂuoro-phenyl)—propan-z-ol



described in Exanple i above, but using ' : ‘

2- (4- am nonet hyl - phenyl ) - propan- 2-of (Preparation 7) insteaid .hfly 2004

2- (4- am nomet hyl - 3- $uor o- phenyl ) - propan-2-ol . 30 July 2004 WD 01157025

PCT/ 1801/ 00125 -140 1H NI\/R (CbCI3): 8 9.39 (s, I H, 878 (s, 1 H, 7.83
(br s, 1 H, 7.44 (d, J 8Hz, 2H), 7.30 (d, J 8Hz, 2H), 6.81 (d, J = 8Hz,
~1H), 6.61 (s 1?59 6. 56 (m 1 H, 6.01 (s, 2H); 4.67 (d, J = 6Hz, 2H),1.54
(s. 6H). LR NMOWA508 (mH)'. 5. Exanple 3 PCT/IBO1/00125

2- N- (2- Chi or o- banzyl)-1-j 6- (4 fl uor o- phenoxy) - pyri m di n-5-yl ) - cdar boxam de
of Formula (6.0.3): 0 d (6.0.3) 10 - “He title conmpound was prepared
from4-(4 fiiuoro-phenoxy]-pyrimdine-5- carboxylic acid and

2-chl oro-benzyl anine in a manner anal ogous to that descrl bed in Exanpl el

above; 135 7 B Cl F. 60.43; H,
11,74, Found @'%@Q%’%’Eﬁb ?@éwﬁr?ﬁ TP g %H‘ﬁﬂx" B2V N 1.
A conpound of f OPiRH) B-81 . L0 8Hz( H).B.a0)is, OH), &.5pmNHRE QUG 2tiyldley (@aeeptabl e

salt thereof V\hziﬂ)e‘iﬂ(ssmso -nlsl - j and k are 0; -RLis -H -For -d;
- Ris -H F -d H;-'Rcis-H;-RDisHor-CHB;-
- Zs is phenyl, c%@ﬁ@ﬁ%‘r’?(m@%cl ohexyl furanyl, thienyl, thiazolyl,
oxazol yl, ingolln -onyl, pyridyl or pyrazinyl;
' Example 3 ' - :
2-N-(2-Chloro-benzyl)-1 -[6-(4-fuoro-phenoxy)-pyrimidin-5-yli-carboxamide of Formula (6.0.3):
' 0 Cl
N7 N
o
kN 0 -
F
(6.0.3)

10 - The tittie compound was prepared from 4+4-fluoro-phenoxy]-pyrimidine-5-carboxylic acid and

2-chloro-benzylamine in a manner analogous to that described in Example 1 above; mp 135-
7°C.

Anal. Caled. for C15H13N3020IF C 60.43; H, 3.66; N, 11.74. Found: C, 60.19; H, 3.55; N,
1 63 -

15



- Eis -H F -OCRs, -OH, -CH(OH)CH3, -C(OH)(CH3)2, -OC(=O R 2
-NHS(=0) 2CH3, -S(=0)2NH2r or -N(CH3)2; Wis -0-; - ZAis phﬁ ¥| 86 fyridyl
where R4 is taken twice and is -For -Cl, or else RA is a si G Wy 200
substituent consisting of -F, -C, -CN, -NO2. -NH2, -N(CH3)2, -CF3, -SCH3,
-OCH3, -OCH2CH3, C(=0CH3, -C(=0) 0OCH3, -CONH2, -NHS(=0)2CI3, or ZAis
phenyl where two R4 are taken together with the carbon atons to which they
are attached and the phenyl ring of MHich they are a part, to forman
i ndol yl, quinolinyl, 1,3-benzodioxolyl, benzoxazolyl, 1, 3-benzodithiolyl,
benzot hi azol yl , benzi nni dazolyl or 1,4-benzodi oxanyl; - R7 and R8 are each
i ndependepitdyvsel ected fromthe group consisting of -H, -F, -O; -0OR12,
(C1-c4) alkyl; hydroxy(G -C4) alkyl; -CF3;, -C(=0O OR12; -NR12R13;
hydroxy(Ci -Q al kyl am no; phenyl; benzyl; or a heterocyclyl noiety
sel ect ed. Arcompbined ofrfompule (Is0)st | ng of pyrrolyl; oxazolyl; 30 July 2004 142
t hi azol yl ; oxadi azolyl; thiad.iazolyl; imdazolyl; pyridinyl; tetrazolyl;
i ndol yI ; and ben2|n1dazolyl wherei g said phenyl, benzyl, or heterocyclyl
noi ety is each |ndepe@genqyy @ubst Ryted with O-to 2 substituents R10; -
Rio is a nenber select fir onfi t S ‘cup c-R5|st|ng of -F, -d; -CF3; -CN
OR12; (G -C2)al kyl; i X ORi 3; -OC( 0)NR12R|3
-NR12Ri 3; - NR12C( O)R ¢E0) 2R13; and S(=0) 2NR12R13;
and - R12 and R13 are |y selected fromthe group
consisting of -H - (O-— enzyl ; wherein said al kyl,
phenyl, or benzyl is substit by O to 3 "substituents selected fromthe
group consisting of F and d. A conpound accordln é80C1a|n11 wherein
RI is -H, ZB is phenyl, furanyl, or thienyl; Eis ) OH CH( OH) CH3,
. ZA 1S, phenyl or pyridyl where R4 is taken tw ce
and |s -E &Hﬁﬁ& mé§§¥gh§“§i 8% subst it uent consisting of -F, -.
d, -CN- DAGEPB or -h[Q; or ZAis phenyl where two R4 are taken together
with the garbon atons to which they are attached and the phenyl ring of
whi ch they dre a part, to form 1, 3-benzodi oxolyl; and R7 and R8 are each
|ndependemmiWw®@Jected fromthe group consisting of -H -CH3, -OCR3, -CF3
or --NH2. ‘3. _éﬁcgnp nd according to aim1l, selected fromthe group
consi st i'ng*® 'ﬂ%enzo[l 3] di oxol - 5-yl oxy) - pyri mi di ne-5- car boxyl i ¢ acid
21fluoregﬂm@i}hydmnxy_bﬂgethyI-ethyl)- benzyl am de of Fornula (6.0.1);
4- (Benzo[ 1, 3k€|oxol -yl oxy) - pyri m di ne-5-carboxylic acid
4- (1- hyd nmet hyl -et hyl )- benzyl am de of Fornula (6.0.2);
-N—(2-ChFqu&benzyl) 1-[6-(2, 4-di fl uoro-phenoxy)-pyrimdin

% {g](zaéf ?glqﬁgﬁngornule (6.0.3); _
-16- y)-pyrimdin-5-yl]-2-N [4-(nmet hoxy)benzyl }-carboxam de
of Formuka m(lﬁ)eﬁyl,df&ydopentyl, cyclohexyl, furanyl, thienyl, thiazolyl, oxazolyl, indolin-2-onyl, pyridyl,
or pyrazinyl;
- Eis -H, F, -OCHs, -OH, ~CH(OH)CH;, -C(OH)(CHs),, -OC(=O)R2, -NHS(=0),CHs, -S(=0);NHa,
or -N(CHa);;
-Wis-0O-
- ZA is phenyl or pyridyl where Rt is taken twice and is -F or ~C, or else Rt is a single substituent
consisting of —F, -Cl, -CN, —NOs, —NH; —N(CHs), —-CF,, -SCHs, -OCH,, -OCH,CH;,
-C(=0)CH, -C(=0)OCHa, ~CONH;, -NHS(=0),CH, ' "
or Z# is phenyl where two R4 are taken together with the carbon atoms to which fhey are attached
and the phenyl ring of which they are a part, to form an mdolyl quinolinyl, 1,3-benzodioxolyl,
benzoxazolyl 1,3-benzodithiolyl, benzothiazolyl, benzimidazolyl or 1,4-benzodioxanyl;
- R7 and RS are each independently selected from the group consisting of -H; -F; -CI; —QRIZ;
(Cr-Cy) alkyl; hydroxy(Cr-Ca) alkyl; -CFs; -C(=O)OR12; -NR@R1; hydroxy(Ci-Cy) alkylamino;
phenyl; benzyl; or a heterocyclyl moiety selected from the group consisting of pyrrolyl; oxazolyl;



1-[ 6- (4- Fl uor o- phenoxy) - pyri m di n-5-yl]-2-N-[ (thi ophene-2-yl)nethyl]-carbox
am de of Formula (6.0.5); 4-(B

enzo[ 1, 3] di oxol - 5-yl oxy) - pyri m di ne- 5- car boxyl i c acid 30 July 2004

(t hi ophen-2-yl net hyl )-am de of Fornula (6.0.6);

1-[6- (4- Fl uor o- phenoxy) - pyri m di n- 5-yli];~2- N-[ (furan- 2-yl ) net hyl | - car boxam d
e of Fornula (6.0.7);

2-N- (2- Chl or o-benzyl)-1-[6-(2, 4- difluoro phenoxy) - pyri m di n-5-yl ] - car boxam

L1 - et by 1SRt ithegRyY SRRl i R TR B SEGEAEF ipctol i ensimidazoly
.1-[6- (%ﬁt@@ﬁ 6aifd PRBYLYoen B, rdrme@tdtyé%wﬁb iNedch iRl BYdenlbiy @mhaﬁélﬁm&h% wh) e
thyI] car boxam de of Forrmula (6.0 July 2004 143 2-N

[ 1- Met hy substifgemtsdihene- 2- yI ) met hyl ] - 1-[ 6- (pyri di n- 3-yl ) - oxy- pyri mi di n

5-y] - car hqua deeafber Eé?écfeell @Or_(lQhQ : consisting of -F; -CL; -CFy; -CN; OR% (Gi-Cylalkyl;
(Be:n..zo[1, 3] di oxol - gyé yrim di ne-5-carboxylic acid
f_ o

1- t hi opHdtoxy I-Ceﬁaﬂgvl) FHEFPMIRERTE 6NRARY) -NR12C(=O)R13; -NR2C(=0)OR™;

4-
(
1-[6-(5- @1{1@;@}3&55%&@_@) Rp@X¥apyri m din-5-yl]-2-N

[ (3- et hyl th| og{hene 2 yl)Ynethyl]-carbox- am de of Fornula (6.0. 13)
2-

p

[

N-[ (4- lh@f}@/ Brﬁéﬁyﬁmmmb]ﬂ indpgendonthyi shilavted-fydon tbagroup consisting of —H; —
di
U0 Ot on o HrSEARRAPLE 6 WFOI B i) B ofBRul i ssbrithrdib 815 P) - o

ar boxam Gebsmuenﬁcsﬁhuhtafr@ﬁ tti\e grdup consisting of F and CL
4- (Benzo[ 1, 3] di oxol - 5-yl oxy) - pyri m di ne-5-car boxylic acid

(4-chl or F

[ (5-Chl o(r%og%’?'ggﬂzkgcf‘%‘hm?tﬁgﬂa)’iwég%ﬁmﬁ uo?‘gﬂ%’ﬁghé“ y)%l orhigayl B 75 %ar b

oxam de eOH F@E'I(QIH)&:I-@BQIGC(DH)(CI-E)LWIS—O— Zﬁlsphenyl or pyndyl where R4 is taken twice and

i acol S ot R MRl Bl b S0 0 -OCH, o -NOy o 20

1-[ |6] ( 121 Eahe:wi ?&pi;]ea:mwp:qjykemgaumr with the carbon atoms to Whichfthey are atta}ched( %ndothe 0.

5- - 1 0- pro e oxa(m de. of or a 1

4-{Benzo §Fv@%’éﬁ gﬁjfl)oarﬁ%l?’%ﬁ?dpné%‘ %g F‘Eﬁ?@iﬂx I ddE and 1 are each

4-(1- hydﬁmiepexeiehﬂjr JeldoasdZsonethie ¢eoupfcondingiek aH(-6H), -DQ)H;, @FJ\br ~NHa.
2,3-Difluoro- benzyl )--1-[6-(4-fluoro- phenoxy) pyr| m di n-5-yl j - carboxam de

(

o Formbey (S F L

2-N-(2- dmmma[m Bliyso)-5-lodg-flysinfidindb-dirb®iyiy | addl ncz)fmlafbe@glqwhu&yr1uﬂmﬂ@my1

5-yll- Ca%boxﬁumg of%rormula (6.0.1);
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid 4-(1-hydroxy-1-methyl-ethyl)-
benzylamide of Formula (6.0.2);
2—N—(2—Chloro-benzy1)—1-[6—(2,4—djﬂupro—phenoxyj-pyrimidin—S-yl]-carboxamide of Formula (6.0.3);
1-{6-(4-Fluoro-phenoxy)-pyrimidin-5-y1}-2-N-[4-(methoxy)benzyl]-carboxamide of Formula (6.0.4)
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-yl]-2-N-[(thiophene-2-y])methyl]-carboxamide of Formula
(6.05); | -
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic ~ acid  (thiophen-2-ylmethyl)-amide  of
Formula (6.0.6); ‘
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1]-2-N-[(furan-2-ylymethyl}-carboxamide of Formula (6.0.7);
2—N—(2-Ch10ro—benzy1)—1—[6—(2,4—diﬂuoro—phenoxy)-pyrimidﬁx—S—yl]—c;_xrboxamide of Formula (6.0.8);
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1}-2-N-[1-methyl-1-(4-methoxy)benzyl]-carboxamide of
Formula (6.0.9);
1-{6-(4-Fluoro-phenoxy)-pyrimidin-5-y1]-2-N-[1-methyl-1-(thiophene-2-yl)methyi]-carboxamide of
Formula (6.0.10);



Formula (6.0.23); 2-N
(2-Chl oro-benzyl)-1-[6-(4-cyano- phenoxy)-pyrim di n-5-y1] - carboxanlde of
Forrmula (6.0.24); 4-(Benzo[ 1, 3] di oxol -5-yl oxy) - pyrlnldlne-éibéy iC
acid 2-chl oro-benzyl am de of Formula . (6.0.25);

1-[ 6- (4- Fl uor o- phenoxy) - pyri m di n- 5- yI] 2 N- (4- met hyl sul f oam no- benzyl ) - car
boxam de of Fornula (6.0.26);

1-[ 6- (4- Fl uor o- phenoxy) - pyrimdin-5-yl]- 2 N[ 1- nethyl 1-(5-chloro-2

t hi ophen | ] - .carboxam de. o rmul a

4- ( Bgnzo%&éﬁ%&%i@%ﬂi‘ﬁﬁ%?*ﬁ}ﬁﬂi[‘g‘g’—yﬂldé"ﬁé'ﬁﬁ)?3?3’ -piingiding5-yl-carboxamide  of
[1-(5- chtm&mmhhbomnen -yl)-ethylj-amde of Formula (6.0.28); 30 July 2004
144 2-N

[ 4- ( 1- Hy dF&yzalkddisradpyrlpahensipidice S rabeglis; ¢ 3ol pr(éﬁlase@l)enpsyylmthy@raxmgey| of ca

r boxanuder@dula Qnmgla (6.0.29);

1-[6-(3- no- phenox rimdin-5-yl]-2-N[4-(1-hydroxy-iso-propyl)-benz

]- E:ar E)ox%rﬂ Oro- Fﬁ‘%‘{ 1%)6/1’1)('%@)’3’9)1@'1%' -y1]-2- N-E(3-m(eﬂlyl)t%uopheze-z-yl)mgﬂlYﬁ}:laT)bOX- g
1-[6-(4- E&Mgggfﬁggﬂg%yblgyrlnldln 5-yl]-2-N-[4(1-hydroxy-iso-propyl)-benzyl

] -carboxam de of Forrmula (6.0.31); 2-N

[4-(1- W&Ni@-mgfbomlﬂwﬂ)mﬁbﬂf%[ﬂpynﬁﬁﬁ BY-oxy-pyuimidine iy Hychrbpkeemidx \of -Hoymidai di
n-5-yl]- 8§P - amide of Formula (6.0.32);

1-[-6-(3- or'o- phenoxy) - pyri m di n-5-yl]-2-N

[4-(1- hycﬂﬂl&a[@:;ﬂhl@o-tkmplpapbﬁ yb)areﬂﬁlﬂ-k[ﬁdé-lﬂmnmnﬁ&@ﬂogﬂfpyﬂﬂﬁcﬁhbaﬂkﬁﬂﬂm%ﬁe 2 &

( 2Fl uor o-zhen 0%5)[6 (pyridin-3-yl)-oxy-pyri nidin-5-yl]-carboxam de of
Formul a .iu%£§

[5-(1- Hyw(ﬁm)m{wﬂ:)oxdlmwww:ﬂ@ﬁe}sdaﬂn&yh@yarcicdI(mrﬁow&udwn-aymﬂlﬁ) Amitey| ]
carboxanlge of la (6.0.37);

4- (Benzo { ?fﬂp Q%} guyloxy) pyrlnldine S5-carboxylic acid

[5-(1- hydpmw-@ﬂdsrwfamﬁmmﬂkwm]& [6Y(1-TRbi Hen % riffdifrBLyNWasbokBmflie38) ;. 25¢N
5-(1- FN§; ﬁ% ropyl ) -t hi ophene- 2-yi aF; pyrldln 3-yl)-oxy-pyrimdin

b8 “g e of Formula (6.0.39);

5-yl]-c
( Benzo[i163-Chxpyradin-B IRy Yibdidleh Gy IE2-Re i
5-(1- hy%ﬂggihk6ne%hyl e?ﬁ;k??gthlophgﬁpz JF%%?Q§¥?h§ﬁ?ggg%?mEggﬁuIa of
6. 0. 40);

[

4-

(5

2- N[ 4- ( degyalpmbeyprie i BENZYN] - yrigp di

A _Caﬁgoxam &?ﬂjﬁg‘?ﬁ% i ?g i@f-ﬂﬂ;@‘:&@ SELIB AT PG ORRMAIPY T T JP

1-j6-(4- ﬁbﬁﬁﬂé(%%@%oxy) pyri m di n- 5 yI]T2 N-{4-[ (1- hydroxy-iso-propyl)-cylc

ohexyl | 0,42) 41 —ethyl)-

1-[6- (4”@—(9%1#% 1p A%g%o)?g%fﬁﬁ STy ?ti %_ﬁ s 4-(1-hydroxy-ethyl)-benzylamide of

[ (5- met hyFeropyle £20.30);2- y1 ) net hyl ] - carboxanlde of
2—N—(2,3—D1ﬂuoro-benzy1)—1—[6—(4-ﬂuoro—phenoxy)-pyrmudm—S-yl]-carboxamide of  Formula
(6.0.21); _ :
1-[6-(4-Fluoro-phenoxy}-pyrimidin-5-y1}-2-N-(4-hydroxy-benzyl)-carboxamide of Formula (6.0.22);
2—N—(2—Chloro—benzyl)-l-{6—[3~(N,N—dimethy1amino)-phenoxy]-pyrimidm-5—yl}—carbo$canﬁde of
Formula (6.0.23);

h
(

2N -(2-Chloro-benzyl)-1- [6-(4—cyan0—phenoxy) pyrnmdm—S -yl}-carboxamide of Formula (6.0.24);
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid 2-chloro-benzylamide of Formula
{6.0.25);
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-yl]-2-N-(4-methylsulfoamino-benzyl)-carboxamide of
Formula (6.0.26);
1-[6-(4—F1uoro—phenoxy)-pyrimidm—f‘;-yl]-Z-N—[l-methyl—l—(5;c}ﬂ6ro—2-ﬂﬁ0pheneyl)methyl]-
carboxamide of Formula (6.0.27); _
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid [1-(5-chloro-thiophen-2-yl)-ethyl]-amide
of Formula (6.0.28);



Formul a (6.0.43); 4-(Benzo[1, 3]di oxol -5-yl oxy)-pyri idine-5-carboxylic acid
(5-met hyl -. pyrazi n-2-yl nethyl )-am de of Fornula (6.0.44); 2-

(4- N, N- Di met hyl - benzyl )-1-[ 6-(4-fl uoro-phenoxy) 30 July 2004
-pyrimdin-5-yl]-carboxam de of Formula (6.0.45); :

4- (Benzo[ 1, 3] di oxol - 5-yl oxy) - pyri m di ng@% -carboxylic acid 4-dinethyla

i no-benzyl am de of Fornmula (6.0.46); Z-N|[(4-An-

nosul fonyl ) - benzyl]-1-[6-(4-fl uoro-phenoxy)- pyrimdin-5-yl]-carboxam de of

Formul a . ; - Jul 4 . o .

4- (Benzo [ilﬁ:’s[?-&f %Ikgﬁogig?sg#é%ﬁ %%ﬁﬁ}ﬁf_ PG R rEidin Sy ll-carboxamide  of

4- sul f andfarmblar{@:9Leni de of Fornmula (6.0.4:8); 2-N S
i T A RSB ley AR S M PRy B i Doy ber B Rl o "
1- [ 6- ( 3- Giramalefbi@8@xy) - pyri m din-5-yl]-2-N _

e B E oy Pl nloR RO M SIS N T Ry by B2 B et 1 etomammide ™ of

[ 4- ( 1- Hy dfopesyilai(6.031F opyl ) - benzyl ] 1-[ 6- ( 3- met hoxycar bonyl - phenoxy) - pyri m di n
-5-yl]- X- 1de of Forpula (6.0.51); and o

2- N ( 2- c??rr’gﬁ“dﬂﬁé}%mfé’?@w&bﬁﬁ AP R Ao et HashPnoxs) Py Fisélip5-yl]-carbox-
5-yl]- carﬂqa@l&immma(&@_gz}yl a (6.0.52). 4. A compound naned

1-[ 6- (4- El uor o- phenoxy) - pyri m di n-5-yl ] -2-N (4-i nuno-benzyl )- carboxam de
of For wl%[ﬁ((%%f%%yheryﬁ)m%%é@cﬁﬂdl- 1-hydroxy-iso-propyl)-benzyl}-carboxamide  of
4-( Benzo[pgrﬁ]lg.(g_@_ggj -5-yl oxy) - pyri m di ne-5-carboxylic acid 4-am no-

benzyl am de of Fornula (6.0.36) 6. A pharmaceutical conposition for use in
t r eat i ng 22N<$HBluerrbenarli-ei6-tpyriflingnylrodi-poisidin-Byl vabexantde of Fonditki(®N34);

medi at ed Joy rd_Re HSHZ ey ebyd i raegul ates the activation an

degr anul ﬂﬁhﬁf#? eg!si ﬁgpﬁl Fgm? ?i[dsfpﬁ{da%% ﬁi?’%@ﬂ |gigf— 'ﬁ'&?%’&“? g of
amount ofFormelef®p®8Hd of Forrmula (1.0.0) as defined in daim1 or a
conpound i bR claimié4 of t oget.her with har maceut j cal |
accept abI%%E%ﬁll’jg%g%ﬂ g r}g?’gll’ g.ym?l.‘{'ﬁegsécaﬁg%y%? a Ffer a@éﬁﬁé@ﬁ'ﬁhbﬁ‘@el’ Repe-
amount ofylmetbylirpmidedf §6rokds (B0L38); (1.0.0) as defined in Caiml or a
conmpound fined in claima4 qr 5. far e manyfacture of a drug for
treating zgﬁ"[ésjﬁbrj%%f’ ST Pery ir%‘“‘f’ﬁ?ﬁ?‘ “Yﬁrls@%@@%ﬁ?@r%ﬂ&flﬂ%ﬁm&%@x—

medi at ed amjidd dfdFoRbi4 (6.63;yme whereby it regulates the activation and

degr anul i 9 aim7 wherein said

tion of —eosinophi ;s. .8...The use according to
di sease, %()(bg‘?)zf)gle‘o’rﬁ‘%‘?lgé’g?ﬁ PYERdRs e lione #id mor B-(Ithydey 9-sethdetsd)-
f rom t he tigbphip-CARBHSA] NI 6L Formula (6.0.40);
2-N-[4-(1-Hydroxy-iso-propyl)-benzyl]-1-[6-(3-methylthic-phenoxy)-pyrimidin-5-yI}carboxamide
of Formula (6.0.41); '
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1]-2-N-{4-{(1-hydroxy-iso-propyl)-cylcohexyl}methyl}-
carboxamide of Formula {6.0.42);
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1}-2-N-[(5-methyl-pyrazin-2-yl)methyl]-carboxamide of
Formula (6.0.43);
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid (5-methyl-pyrazin-2-ylmethyl)-amide of
Formula (6.0.44);
2-N-{4-N,N-Dimethyl-benzyl)-1-[6-(4-fluoro-phenoxy)-pyrimidin-5-yl}-carboxamide of Formula
(6.0.45);
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic  acid 4-dimethylamino-benzylamide of
Formula (6.0.46);
2-N-[{4-Aminosulfonyl)-benzyl]-1-[6-(4-fluoro-phenoxy)-pyrimidin-5-yl]-carboxamide of Formula
(6.0.47);



- asthma of whatever type, etiology, or pathogenesis; or asthma that is a
menber selected fromthe group consisting of atopic asthnma; non-atopic
asthma; allergic asthma; atopic, bronchial, |gE-nediated asfni: 248 onchi al
asthma; essential asthma; true asthma; intrinsic asthma caused by

pat hophysi ol ogi ¢ di sturbances; extrinsic_asthma caused by environnent al
factors; essential asthma of unknown orlﬁﬁapparent cause; non-atopic

ast hma; bronchitic asthm; enphysematous asthma; 30 July 2004 146

exer ci se-i nduced asthma; occupational asthma; infective asthma caused by
bact er i al4(Begaelfad]dioxqdSotlegdayimistinaf-agboxylie aeidi daulfanenyl-berizplegiide af tFarraula

i nci pi entg agghma, wheezy infant syndrome; - chronic or acute
bronchoconstriction; chronic bronchitis; small airways obstruction; and
enphy s e N-{4-@dydroxt-isepropyl) bamdyHrinig (@ methyilcakmpygl-phiesegy pyrividintat eadoxt ype,

etiol ogy,aﬁggeof%hgagﬁdg@g)s; or an obstructive or inflamuatory airways
di sease that 1s a nenber’selected from the group consisting of asthnm;

pneunocoii643-Syarchrtendy)-epsnidiphiyll-2Ndéfi-gdioay-isciprapyl)ecylcolsd Hmethiy -

pul nonar i I%QD ; D that includes chronic bronchitis, pulnmonary
errphyserréa%r&ag%?%#ea %SQSHJ%I a )‘ed therewith; COPD that is characterized by

i rrever si2bV-g4-(1-Iy drgryesspropyrbema]$-[GBahethotycabonyddphbéioxy pspiciidiro-y]-dirbbx-eS S
syndroneaéﬁggﬁbﬁgﬁggyﬁ&gﬁgﬁ_ation of airways hyper-reactivity consequent

to ot her unoconi osi s of whatever type, etiology, or ,
pat hogeneas-g2-ChlorPhuyipceA3-atits Idafthyl-shefoxypHRRidis 6l yBchAbx i) b Gofh@H P
conS|st|2€ ﬁ%aalun1n05|s or bauxite workers' disease; anthracosis or

m ners' p. : asbestosis or steamfitters' asthma; chalicosis or flint
di sease; ptilosis caused by inhaling the dust fromostrich feathers;

si der osi 2. caAsedomyoirdie |mhaldat i1008-(OFluofdphepakyl)ipgtifsdin Sl LR $mind!benzyl)-
grinders' diseag e;%ﬁ%ﬁskqgﬁia or cotton-dust asthma; and talc
pneunocofif’gefagMac o ghi0d-4%)of what ever type, etiol ogy, or pathogenesis:

or bronchitis that is a nenber selected fromthe group consisting of acute
bronchi t i5s; A acathygoundr yimged r &@easd[1Bd@R618-Flosy)-pafia6dinels carbbkydia C hdidl | $-amino-

catarrhal bronchitis; c bronchitis; dry bronchitis; infectious
asthnatibmﬁpﬁﬁTH??éé?“m%aggg@tive bronchitis; staphyl ococcus or
streptococcal bronchitis; and vesicular bronchitis; - bronchiectasis of

wh ﬁ% ever 6|t &@émﬁcbﬁcﬁgﬁmmﬁiﬁpﬁf& egenaisdating @ ]lc’suli}édlb s\ﬁl&&j@g Eng&{ & dishéhaé, digbrder or
menber sel egte .om p. consi sting.o i ndri ¢ bronchi ectasis;
saccul at 88“‘@ %@ﬁ‘ﬁ%@? i@i %%eg[; P B rWSll?F %&d?ﬁ%@%"ﬁ%ﬁ@ activafion png degranulation of
bronchi eebsisdphils, Cysipkising raQﬂ@ﬂﬁF@iHcﬁfyi Stece/arRb@i o b @68t ofRGmulDf1loloy wk ar
bronchiectasis;, - seasonal allergic rhinitis; or perennial allergic

rhi ni ti s<depredsin{aim 1 or grompauns, & defingd in claim 4 op §y togetheryaith 8 phaemgcsuticglly

si nusi ti gcdeP@bleicsrrdr FepRGE. Sel ected fromthe group consisting of purul ent

or nonpurulent sinusitis; acute or chronic sinusitis; and ethnoid, frontal,

maxi | | ar 3; or sphepoid sinusitis;, - rheumatoid arthritis of whatever type,
eti ol ogy,/- Ore st Gfbrragically;, efferaYsnamend ohp campeyrst of Formula (1.0.0) as defined in

Claim 1 or a compound as defined in claim 4 or 5 for the manufacture of a drug for treating a
subject suffering from a disease, disorder or condition mediated by the PDE4 isozyme whereby it
regulates the activation and degranulation of eosinophils.

8. The use according to Claim 7 wherein said disease, disorder, or condition comprises one or more

members selected from the group consisting of:

— asthma of whatever type, etiology, or pathogenesis; or asthma that is a member selected
from the group consisting of atopic asthma; non-atopic asthma; allergic asthma; atopic, bronchial,
IgE-mediated asthma; bronchial asthina; essential asthma; true asthma; intrinsic asthma caused by
pathophysiologic disturbances; extrinsic asthma caused by environmental factors; essential asthma
of unknown or inapparent cause; non-atopic asthma; bronchitic asthma; emphysematous asthma;



that is a nenber selected fromthe group consisting of acute arthritis;
acute gouty arthritis; chronic inflamatory arthritis; degeqr&e[ a# e
arthritis; infectious arthritis; Lyme arthritis; proliferatite" 0cof‘}ritis,
psoriatic arthritis; and vertebral arthritis; 30 July 2004 147 - gout, and
fever and pain associated with inflanmation; - an eosinophil-rel ated

di sorder of whatever type, etiology, or ¥ hogenesis; or an

eosi nophil -rel ated disorder that is a nmenber selected fromthe group
conS|st|n of BOSI nophjlia; pul nona %lnflltratlon e03| nophilia; Loffler's

syndr ome: &R HIdEcHh esthgEn PIcRatsRal, infechps @gthmaaupssh By yo aé'@éliﬂn alj a;

br onchopResaR®il,Gr @8 NeRBoh SdrSalle ASPARE; IR ffRont SRRk FORE &k,

eosi nophils; allergic granul oniatous angiitis or Churg trauss syndrone;

pol yarteritis neglas® or ﬁ%&ron&[&@orﬁsﬁ&h&ﬁ“cﬁrdﬂ%r@ﬁ&ﬂﬁsnm%}ktob&ruchoﬁtaﬂﬁ' c
dermatitis; or allergic dermatitis; or allergic or atopic ecCzemm; -

urticari & YWY ever type, etiology, or pat hogeneS| S; or urticaria that is
a nmenber selected fromthe group consistin i mrune- nedi ated urticaria;
conpl enent medt afRstuehve o&pfammgfory c"éWftY@eg%S%aSﬁ%tcér Phpteyeid idmed aieldgzardta;

physi cal pa@RBbnesBIMCRIBIfLIER T SifladlhRSS gg Bflcasy rﬂtldt‘i@é h?emuef’&e@é%?éd%gm

urticaria acute urticaria. chronic urt| cari angi oedema; chol i nergic
urticari Ahe gE@HRy comsistiag ¢ aaﬁﬂﬁm@ hEnewmasewints; dweniv 2nsinéphiln @newmonifechronic

d o Vi C
20 0 Ak 558 | L), 1 SRR, PRI Sl

conj unct |empbmntahat dysprea asodided wrewtthQP&nM@sgd@:qgteu@mllm imgyessible,
A OOk it PobeBALR, SARALLRlorf ALl TARDEC B o CRTL AT

conj unctiv gl ¢ conj unc IVItIS OpIC conju
catarr halalmtawllp)tmcteaw\tmy$pnqaqmeﬂt m&le&@im]lgmmetapy: tis; and vernal
conjunctivitis; -uveitis of whatever type, etiology, or pathogenesis; or
uvei tis that hspraeuanOSIS@Ivﬂtat@dr type, m:lbgge ogpﬂh@geﬁenig; bspnelugnoecﬁmosxs thatis a
inflammat i on Ieclte eitis; iriti

q

art
cycliti s oHTl docyc I%fm e %mgh uﬂ“S‘ﬁ%‘% “tﬂ’/lé‘??‘? gr aH?S YaHGte ﬂ‘é‘f%ﬁ?nm?%qoﬂﬁs
phacoant iogetiners’ usthiriaj zsbesmistcﬁ tein- ﬁttebseastthrﬁa chilbas o ﬂlmsasseaaéj ptilosis caused by

chorioretini.t ori asi.s e sclerosis, of whatever type,._ .

etiol ogym}t??'m %\ ﬁ&@gf%P?lc%?aWﬁﬁstﬁI%ﬁ %‘%C@F%erdggtﬁ e fhalpti Oﬂ%fl‘o?“rﬂs?ﬁ%'ieis siliqogist ed
f rom t he og gfinifere ABeaseibyRGnddfs op EOHIBALJusPEBPRE SAd Wk pRdldnbRirgosie! erosi s; and
relapsing remtting nmultiple sclerosis; --- autoimmune/inflanmtory

di seases of vvhabﬁm&ht:s yP@Rhateddr erpbgymol@gy RRDIBELMESS; Br bRdnchflis that is a member -
aut oi nmune/in mTtEt ory di sease %hat is a_menber sel ected fromthe gr oup

consi sti fi ech‘? FOUR Eopriag Of dgtcrondiiEo rae lryngatpbyaliksonchitisi arachi
apl astic b?d&@fﬁh@;,caﬁkﬂhﬂ BrosthitR) dro@hR 'Hr&lchltfsddr? Redridhitis; i ARR G3thSRE b Onchitis;

pur pur a; system c | upus eryt henat osus; pol ychondritis; scleroderng;
Vegner ' s PErRETarddtissstaplgiaseicangiciiepioseccal branshiéis:and ivesiculas paerichitis;

nyast heni a ) ) .
— bronchiectasis of whatever type, etiology, or pathogenesis; or bronchiectasis that is a

member selected from the group consisting of cj(lindric bronchiectasis; sacculated bronchiectasis;
fusiform bronchiectasis; capillary bronchiectasis; cystic bronchiectasis; dry bronchiectasis; and
follicular bronchiectasis;

— seasonal allergic rhinitis; or perennial allergic rhinitis; or sinusitis of whatever type,
etiology, or pathogenesis; or sinusitis that is a member selected from the group consisting of
purulent or nonpurulent sinusitis; acute or chronic sinusitis; and ethmoid, frontal, maxillary, or

sphenoid sinusitis;

— rheumatoid arthritis of whatever type, etiology, or pathogenesis; or rheumatoid arthritis
that is a member selected from the group consisting of acute arthritis; acute gouty arthritis; chronic
inflammatory arthritis; degenerative arthritis; infectious arthritis; Lyme arthritis; proliferative
arthritis; psoriatic arthritis; and vertebral arthritis;



30 July 2004 148 gravis; Stevens-Johnson syndrone; idiopathic spree;
aut oi mune i nflammat ory bowel diseases; ulcerative colitis; q@ﬂ&ﬂﬁﬁ
di sease; endocrin opthanopat hy; G ave's di sease; sarcoidosiép f itis;
chronic hypersensitivity pneunonitis; primary binary cirrhosis; juvenile
di abetes or diabetes nellitus type |I; anterior uveitis; granul omatous or

posterior uveitis; keratoconjunctivitis si,gca; epidemc

kerat oconjunctivitis; diffuse interstitial pulnonary fibrosis or
interstitial lung fibrosis; idiopathic pulnonary fibrosis; cystic
fibrosis; psort 5?‘Ftcaf‘élrfﬁﬁf?{“i1§?m@$58ﬁ§tﬁ@%£é'ﬁ?ﬂ®ﬁt§% th and without
nephrotic syndronme; acute eﬂl omer ul onephritis; idiopathic nephrotic
syndrome; mi niTre eHRRGET R Boadeny! rhieeIEPer SHolREYe PprrattioBeregisi o aski n
di seases;eoffOPHiPRIatd AERREChAEE Fothéhbet seleGONEREL mﬁ%&&%ﬁ &o}mﬁnﬁéﬁ e%éigbfs}mha;
contact dermatitis; benign famlial penphigus; penphidgus erythematosus;
penphi guPuiBeRagy infdtration eogiaepinliay Lefflers gadrame; chignis\eesinepinlicpneairioniperepical

graft rejRehbomy folihqin Q%Q& b aspergil Gk, AR Qﬁﬁng

di sease (I BD)&(%%’ ewhat eve?b%g@n%ﬁgﬂ%gg ) %irl&sg%taﬁ%eé%é%%’s, orgﬂsnﬁ}lamm ory
bowel di sesinephilyaallargic gransidrartowse prgiitie dorf g iShreuggr syngromwn gioktartagtin hodosa

ul cerati QL. Js T4 . ; s colitis; colitis polyposa; transnural
co!itis;%gﬁﬁigbgﬁﬁﬁ%&%§%€ggﬁhi%@g;: -- septic shock of whatever type,

etiol ogy, or pﬁggpﬁgﬁﬁﬁkﬁé“ﬂﬁmi |%k8 ﬁﬁ@gﬁahggkc&?m?%ﬁ@%gger selected from

t he group consi st rena I"'ure; acute Pena ure; cachexi a;
mal arial - cachexh i RSy A SRINER or WalBkEnc BNl Rari BLHPE member
cachexi a; cachexi a suprarenafl or ison' s disedse; cancerous cachexi a;
and cacheslededfiom thogoep oassingbtf irmiieetnhaliathd uttherid vomplementrmatiaed iuticangy
virus (H. M - liver injury: =-- pulnmonar ypertensign; and .
hypoxi a- iThadueed pul FORAT Y dycf)%r’tueq%%rilaénPﬁy Sycago%émi"ﬁ‘g cefli L5320y, sHesrRdyred
g_st eo gor osiicfmiaadﬂ)paémﬁﬁaerm; m«ammml i Elerpnic w@idatibadngivedemi) S:h&jt&i‘@@hrlticaria;

i sorders atever type, etjology, or pathogenesis; or a central |
ner vous. S90 ek the PR il vl 0B Be ST P b B OO ng
of depr essiidafia; anRgajnlasaficaiali Sease; | earning and nenory inpairnent;
tardi ve dyski nesia; drug dependence; arteriosclerotic denentia; and
dementi as t hat- acqomtaity dfurtidevet 6fpes e@digyear piitbganrss; & @RRSELvitiP Blaliy §i S
agitans, an theil anm ¢ at ro%hi es; - nffct,i,on, .especi al I?/ infection by
Vit uses. VST REIERRIOA HREEUp FrsistiEgo F5ENIS CORIRIEV N ashte crijprhal GoRjupRgyifis;
host, or awher®hfgius odjuhttSas; Al gkehidnd@ti; CattF QBRLALVAR, QhrohlNFcRardkiht -
their host so that their replication or other vital ‘activities are
adver sel yoWHpFttispuralentqoniynelyitis: 3ad YRsnalpenivnctizity 30 July 2004 149 nmenber
selected fromthe group consisting of HV-1, H V-2, and H V-3;
cyt onegal ovi r TVeitRigf whateyer fEpe gtolagie 96 Prihagesesis; fr g veits Patisg membey, selected
i ncl udi NgroReftR § 0B RDnREr@ M itHRFRESioR bRl §Ppart of the uvea; anterior uveitis; iritis; cyclitis;

iridocyclitis; granulomatous uveitis; nongranulomatous uveitis; phacoantigenic uveitis; posterior

uveitis; choroiditis; and chorioretinitis;
— psoriasis;

— multiple sclerosis of whatever type, etiology, or pathogenesis; or multiple sclerosis that
is a member selected from the group consisting of primary progressive multiple sclerosis; and

relapsing remitting multiplé sclerosis;

— autoimmune/inflammatory diseases of whatever type, etiology, or pathogenesis; or an
autoimmune/inflammatory disease that is a member selected from the group consisting of
autoimmune hematological disorders; hemolytic anemia; aplastic anemia; pure red cell anemia;
idiopathic ~thrombocytopenic purpura; systemic lupus erythematosus; polychondritis;

scleroderma; Wegner's granulomatosis; dermatomyositis; chronic active hepatitis; myasthenia



- yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-a or elicit TNF-a production in their %?}ti %gn

adm nistered in conjunction with other drugs of choice for cids t ment
of system c yeast and fungus infections, including but not limted to,

pol ym xi ns, Polynycin B; imdazoles, clotrinmazole, econazole, mconazole,
and ketoconazole; triazoles, fluconazol4®and itranazole; and '
anphot ericins, Anphotericin B and |iposon-nmal Anphotericin B; and -

i schem a-reperfusion injury; autojmmune diabetes; retinal autoj munjty;
chroni ¢ arvﬁ-ﬁ (YGRS IohnsomsERingme) pdipnaiic srrue; fatommRe inflammalnnt bRl disersesey
and ur et aficettitie asiRis; CFoRES Wisdedde; er@BEHDSFhARIIHIBS GriRls dleaft 88¢cidosBNSlveolitis;
prostate diseases. 9. The use according to Claim8 wherein said disease,

di sor der ,chnicc BrRfrtensiHvibs PRCWBIHEY RIENEY tldbpry f Ginshesish duvsrie siabetes osi dipbpiesof
(1) infl aRIR&LSHYpdl; SERSHBS «dbits; GARAISMABEs 6P PBEtkd:"BreitlsOkBhtoch b AR 4D

rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, 'inflammatory
bowel diepidesic kerpigeqrirciuitis gliffusesintegtiitish pemynamelfitspsin ep interstitial letegr filrobisi s,
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al kyl sul fonam des of Fornula (5.2.8); 2,6-di tert-Dbutyl phenol hydrazones of
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MK-591, MK-886, and BAY x 1005;
~ pulmonary hypertension; and hypoxia-induced pulmonary hypertension;

— bone loss diseases; primary osteoporosis; and secondary osteoporosis;

— central nervous system disorders of whatever type, etiology, or pathogenesis; or a
central nervous system disorder that is a member selected from the group consisting of depression;
Parkinson’s disease; learning and memory impairment; tardive dyskinesia; drug dependence;
arteriosclerotic dementia; and dementias that accompany Huntington's chorea, Wilson's disease,

paralysis agitans, and thalamic atrophies;

— infection, especially infection by viruses wherein such viruses increase the production of
TNF-o in their host, or wherein such viruses are sensitive to upregulation of TNF-o in their host so

that their replication or other vital activities are adversely impacted,jincluding a virus which is a



(b) Receptor antagonists for |eukotrienes LTB4, LTC4, LTD4, and LTE4

sel ected fromthe group consisting of phenothiazin-3-one conpound

L- 651, 392; am di no conpound CGS-25019c; benzoxazol am ne CO%O}&R’C?O{M

ont azol ast; benzenecar boxi m dam de conpound Bi L 284/ 260; conpounds
zafirlukast, ablukast, nontelukast, pranlukast, verlukast (M-679),

RG 12525, Ro- 245913, iral ukast (CGP 454#5A), and BAY x 7195; (c) PDE4
inhibitors; (d) 5-Lipoxygenase (5-LO inhibitors; and 5-1i poxygenase
activatin rotein LAP) antagonists; _(e) Dual inhibitors of .
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des| or at adi ne - {expheNREEACIN{RESRRIAIR said3RhAShA Pehgi aRGAHHR! RNGHEHMHIRE;
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in (i) adowghdtaricrc®mabilnati on with one or nore inhibitors of 5-1ipoxygenase
(5-LO as recited in (a) above; (k) Anticholinergic agents ipratropium
bromi de; ti ot ropgichemizrrepdérfisionoitjury o pitteimmpne rdidetespireteak eptammuaitg; chronic

t el enzepine; - N4 - ! e oni sts selected.fromthe group
consi ot | BRpeks e eutofle T iiEc ARG A0 RRb AL R, Bl B S o et
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sel ect i véromlthdbigrarp rcofssgong bf (1) inflammatory diseases and conditions comprising: joint
' inﬂaﬁ\maﬁon, theumatoid arthrifis, rheumatoid spondylitis, osteoarthritis, inflammatory bowel
disease, ulcerative colitis, chronic glomerulonephritis, dermatitis, and Crohn's disease; (2)
respiratory diseases and conditions comprising: asthma, acute respiratory distress syndrome,
chronic pulmonary inflammatory disease, bronchitis, chronic obstructive airway disease, and
silicosis; (3) infectious diseases and conditions comprising: sepsis, septic shock, endotoxic shock,
gram negative sepsis, toxic shock syndrome, fever and myalgias due to bacterial, viral or fungal
infection, and influenza; (4) immune diseases and conditions comprising: autoimmune diabetes,
systemic lupus erythematosis, graft vs. host reaction, allograft rejections, multiple sclerosis,
psoriasis, and allergic rhinitis; and (5} other diseases and conditions comprising: bone resorption
diseases; reperfusion injury; cachexia secondary to infection or malignancy; cachexia secondary to
humanracquired immune deficiency syndrome {AIDS), human immunodeficiency virus (HIV)
infection, or AIDS related complex (ARC); keloid formation; scar tissue formation; type 1 diabetes
mellitus; and leukemia.

10. The combination of a compound of Formula (1.0.0) as defined in Claim 1 or a compound as

" defined in claim 4 or 5 together with one or more members selected from the group consisting of
the following:

(a) Leukotriene biosynthesis inhibitors, 5-lipoxygenase (5-LO) inhibitors, and 5-

lipoxygenase activating protein (FLAP) antagoniéts selected from the group consisting of zileuton;

ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5-substituted)-thiophene-2-



(r) Insulin-like gromth factor type | (IG-1) mnetics; (s) G clesonide;
(t) I'nhaled glucocorticoids with reduced system c side effeﬁbs fq%gﬁted
fromthe group consisting of prednisone, prednisolone, flu |38W ,
trianci nol one acetoni de, becl onet hasone di propi onate, budesoni de,

fluti casone propionate, and nonetasone furoate; Tryptase inhibitors;

Pl atel et activating factor (PAF) antagoﬂﬁg%s; Monocl onal anti bodi es active
agai nst endogenous inflammatory entities; |IPL 576; Anti-tunor necrosis
factor (TNF(x) agents selected fromthe group consisting of etanercept,
A1 1 b et B of Jyiads 2B kA depan hyesonet rof o) G
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peptides; Interleukin converting enzyme (ICE) inhibitors; | NMPDH
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Cat hepsi RginolBcdiigtangs MRYoR) NiRIg8s, afh BA9SEhs;Phosphat e dehydrogenase
inhibitors; Kinin-Bi - and B2-receptor antagonists; Gold in the formof an
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col chici hemZO%MO)an)(aﬂtd@mumkiqjmlabm hiepranerabedinslemide fcpoprwdre Bjoadpt/260;

consi st nggguré{slzgﬁﬂ{d(ﬂgla;blukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-
245913, iralukast (CGP 45715A), and BAY x 7195;

{c)  PDEA inhibitors;

(d)  5-Lipoxygenase (5-LO) inhibitors; and 5-lipoxygenase activating protein (FLAP)
antagonists;

{e) Dual inhibitors of 5-lipoxygenase (5-LO} and antagonists of platelet activating factor
(PAF); '

() Leukotriene antagonists (LTRAs) of LTBs, LTCy, LTDy, and LTE;;

()  Antihistaminic H; receptor antagonists cetirizine, loratadine, desloratadine,
fexofenadine, astemnizole, azelastine, and chlorpheniramine;

()  Gastroprotective H; receptor antagonists;

@ oa— and oz—adrenoceptor agonist vasoconstrictor sympathomimetic agents
administered orally or topically for decongestant use, selected from the .g-roup consisting of
propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride, xylometazoline
hydrochloride, and ethylnorepinephrine hydrochloride;

4] one or more oi1— and oz—adrenoceptor agonists as recited in (i) above in
combination with one or more inhibitors of 5-lipoxygenase (5-LO) as recited in (a) above;

(k)  Anticholinergic égents ipratropium bromide; tiotropium bromide; oxitropium
“bromide; pirenzepine; and telenzepine;

() = Pr— to Ps—adrenoceptor agonists selected from the group consisting of
metaproterenol, isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol,
terbutaline, orciprenaline, bitolterol, and pirbuterol;

(m) Theophylline and aminophylline;

(n)  Sodium cromoglycat;iz; ,

(o) Muscarinic receptor (M1, M2, and M3) antagonists;

(p)  COX-1 inhibitors (NSAIDs); and nitric oxide NSAIDs;



(mm Uricosuric agents selected fromthe group consisting of probenecid,
sui fi npyrazone, and benzbromarone; (nn) Antineoplastic age%b% b@ﬁ% are
antimtotic drugs selected fromthe group consisting of vi id é and
vincristine; (oo) Gowth hornone secretagogues; (pp) Inhibitors of matrix
met al | opr ot eases (MWPs) that are selectg? fromthe group consisting of the
stronel ysins, the coll agenases, the gel *nases, aggrecanase, coll agenase-1
(MW 30 July 2004 152 1), coll agenase- 2 (NWP 8), collagenase-3 (MW-13),
stronel ysiri MVP- 3) , stronelailn 2 (MW- 10), and stronelysin-3

( MVP- 11) ; (qq)(q)Tra‘ﬁ@K@rSﬁﬁe?rgfegmla cr*rmfs%CtXB?r (TGF(3) (rr) Platel et-derived

growt h factor ¢ PDGRk:1{ Q) g@ﬁyﬁg%gé% gq gr selected fromthe group
consi sting of basic flbrob ast h factor (bFGF) (tt) (uu) (vv)

G anul ocyt e médr opHislgeonidst ony stlnulatlng factor (G CSF): Capsai cin;
A e T e e
inhibitonsn@@kgcﬂédﬂﬂnmqmihemynumpmcéhsms@kmgn@mahﬂbmﬂaam@nd¢>w£©2m&amdm
(roc) Ad %ﬁx%bﬂ%té%d@&%ﬁ:@ Al ALRE ip?&p?dnate, and mometasone furoate;
(u)  Tryptase inhibitors;
(v}  Platelet activating factor (PAF) antagonists;
(w}  Monoclonal antibodies active against endogenous inflammatory entities;
(x)  IPL576;
(y)  Anti-tumor necrosis factor (TNFa) agents selected from the group consisting of
etanercept, infliximab, and D2E7;
(z27 DMARD:s selected from the group consisting of leflunomide;
(aa) TCR peptides;
(bb) Interleukin converting enzyme (ICE) inhibitors;
(cc) IMPDH inhibitors;
(dd) Adhesion molecule inhibitors including VLA-4 antagonists;
(ee) Cathepsins;
(fff  MAP kinase inhibitors;
(gg) Glucose-6 phosphate dehydrogenase inhibitors;
(hh) Kinin-B; - and B -receptor antagonists;
(i)  Gold in the form of an aurothio group in combination with hydrophilic groups;
(i) - Immunosuppressive agents selected from the group consisting of cyclosporine,
azathioprine, and methotrexate;
(kk)  Anti-gout agents selected from the group consisting of colchicine;
()  Xanthine oxidase inhibitors selected from the group consisting of allopurinoi;
(mm) Uricosuric agents selected from the group consisting of probenecid, sulfinpyrazone,
and benzbromarone;
{nn) Antineoplastic agents that are antimitotic drugs selected from the group consisting
of vinblastine and vincristine;
(0o)  Growth hormone secretagogues;
(pp) Inhibitors of matrix metalloproteases (MMPs) that are selected from the group

consisting of the stromelysins, the collagenases, the gelatinases, aggrecanase, collagenase-1 (MMP-
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1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-
10), and stromelysin-3 (MMP-11);

(qq) Transforming growth factor (TGFf);

(rr)  Platelet-derived growth factor (PDGF);

(ss)  Fibroblast growth factor selected from the group consisting of basic fibroblast
growth factor (bFGF);

(tt)  Granulocyte macrophage colony stimulating factor (GM-CSF);

(uu) Capsaicin;

(vv) Tachykinin NX; and NK; receptor antagonists selected from the group consisting of
NKP-608C; SB-233412 (talnetant); and D-4418;

(ww) Elastase inhibitors selected from the group consisting of UT-77 and ZD-0892; and

(xx} Adenosine A2a receptor agonists.





