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2.0 BACKGROUND OF THE INVENTION

The 3',5-cyclic nucleotide phosphodiesterases (PDEs) comprise a large class of

enzymes divided into at least eleven different families which are structurally, biochemically

30 and pharmacologically distinct from one another. The enzymes within each family are
commonly referred to as isoenzymes, or isozymes. A total of more than fifteen gene products

is included within this class, and further diversity results from differential splicing and post-
translational processing of those gene products. The present invention is primarily concerned

with the four gene products of the fourth family of PDEs, i.e., PDE4A, PDE4B, PDE4C, and

35 PDE4D. These enzymes are collectively referred to as being isoforms or subtypes of the

PDE4 isozyme family. Further below wili be found a more detailed discussion of the genomic
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20 The present invention is also concerned with the use of selective PDE4 inhibitors for
the improved therapeutic treatment of a number of inflammatory, respiratory and allergic
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 sinﬁsitis. Heretofore in the art, however, the first-line therapy for

25  treatment of asthma and other obstructive airway diseases has been the nonselective PDE
inhibitor theophylline, 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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HN\A\ N O~~s ,NNCH3 H3C O IBWMX (0.0.3) Theophylline, which has the
PDEs as one of its biochemcal targets, in addition to its 5 well

char act erwpadotnsenchodi | atory activity, affects the vascularaBe&/mB4ipati ents
wi th increased pul nonary artery pressure, suppresses inflammatory cel
responses, and i nduces apoptosis of eosinophils. Theophylline's adverse
events, nost commonly cardi ac dysrhythm as_and nausea, are al so nedi at ed
by PDE inhibition, however, leading to thedsearch for nore selective
inhibitors of PDEs that are able to suppress both inmune cell functions in
vitro and 10 allergic pul monary inflammation in vivo, while at the sane

ti me having inproved side-effect profiglk\Ii . Wthin the airways of patients
suffering fromasthm and ot her obstru Qatalrway di seases, PDE4 is the

nost inportant of the PDE isozynes gemwfor drug dlscovery because
of its distribution in airway snooth scl inflammatory cells. Several
PDE4 inhibitors introduced to the argN ar(H&ve been designed to have

an inproved therapeutic 15 i ndex cbs€erni g t he cardi ovascul ar,
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respectively: F rinone
Zar daveri ne dlseases PDE4 is the most important of the PDE isozymes as a target for drug discovery

because of its distribution in airway smooth muscle and inflammatory cells. Several PDE4
inhibitors introduced to the art thus far have been designed to have an improved therapeutic
15  index concerning the cardiovascular, gastrointestinal, and central nervous system side effects

of the above-mentioned nonselective xanthines.

Airflow obstruction and airway inflammation are features of asthma as well as COPD.

While bronchial asthma is predominantly characterized by an eosinophilic inflammation,

neutrophils appear to play a major role in the pathogenesis of COPD. Thus, PDEs that are

20 involved in smooth muscle relaxation and are also found in eosinophils as well as neutrophils

probably constitute an essential element of the progress of both diseases. The PDEs

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

25  Dbenafentrine, 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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(0.0.4) (0.0.5) WO 02/060875 PCT/1B01/02341 -4 GO OCH3 H3CH NHN
NCH 3 H Benafentrine (0.0.6) However, benafentrine results in

br onchodiwatozoénsonl y when adm nistered by 5 inhalation, aowigarddaderi ne
produces only a nodest and short-lived bronchodilation. MIrinone, a

cardi otoni c agent, induces short-lived bronchodilation and a slight degree
of protection against induced bronchoconstriction, but has marked adverse
events, e.g., tachycardia and hypotensi ori* Unsat i sfactory results have

al so been obtained with a weakly selective PDE4 inhibitor, tibenelast, and
a selective PDE5 inhibitor, zaprinast, which may be 10 represented by
Formulas (0.0.7) and (0.0.8): H H3C, o) §,6Hol No-BBC O C ) 0 H3C 'O N NN
Ti benel ast Zaprinast (0.0.7) (0.0.8) Mbr e ative success has been
obtained in the art with the discovery and d ) opment of 15 sel ective
PDE4 inhibitors. In vivo, PDE4 hhi4bitg eHt he influx of eosinophils
to the lungs of allergen- chall engetl—<« 3 - i

br onchoconstriction and el evated bréhc aAponNt+@ieness occurring after
al l ergen chal l enge. PDE4 inhibitors also suppHeSs“the activity of immune
cells, including CD4+ T-1ynphocytes, nonocytes, mast cells, and basophils;
20 reduce pul nonary edema; inhibit exciBaafenyinenonadr ener gi ¢ nonchol i nergic
neurotransm ssion (eNANC); potentiate inhibitory nonadrenergic

nonchol i nergi ¢ neurotransm ssion (i NANC); reduce airway snmooth nusd?.8.6)

m togenesis; and induce bronchodilation. PDE4 inhibitors also suppress the
activity of a numbefOWPeq nPanaieHiEne riysHlis| ing broaehodiiations Pl tHheR hadministered by
pat hophysi &l ogghatdtion, CaRD, zardagérinei ngdwmmomw @s moaest ogrlda grest-livedDronchodilation.
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t he tachycardia and hypotension. Unsatisfactory results have also been obtained with a weakly

selective PDE4 inhibitor, tibenelast, and a selective PDES inhibitor, zaprinast, which may be
10 represented by Formulas (0.0.7) and (0.0.8):
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Tibenelast Zaprinast
(0.0.7) (0.0.8)

More relative success has been obtained in the art with the discovery and development of
15  selective PDE4 inhibitors.

In vivo, PDE4 inhibitors reduce the influx of eosinophils to the lungs of allergen-
challenged animals while also reducing the bronchoconstriction and elevated bronchial
responsiveness occurring after allergen challenge. PDE4 inhibitors also suppress the activity
of immune cells, including CD4" T-lymphocytes, monocytes, mast cells, and basophils;

20 reduce pulmonary edema; inhibit excitatory nonadrenergic noncholinergic neurotransmission
(eNANC); potentiate inhibitory nonadrenergic noncholinergic neurotransmission (iNANC);
reduce airway smooth muscle mitogenesis; and induce bronchodilation. PDE4 inhibitors also
suppress the activity of a number of inflammatory cells associated with the pathophysiology of
COPD, including monocytes/macrophages, CD8" T-lymphocytes, and neutrophils. PDE4

25  inhibitors also reduce vascular smooth muscle mitogenesis and, and potentially 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

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



rel ease of neutral proteases and acid hydrolases fromtheir granules, and
the generation of reactive oxygen species, neutrophils contribute to the
ti ssue dewoOnoosisen associ ated with WO 02/ 060875 PCT/ 1BO1/ @234R01/02341chr oni ¢
i nflammation, and are further inplicated in the pathol ogy of conditions
such as enphysema. Sel ective PDE4 inhibitors which have been di scovered
thus far that provide therapeutic advantqges i ncl ude SB-207, 499,
identified as ARIFLQ(r), which nmay be 5 represented by For mul a (0.1.9):
H3C O QCOOH 0-O NC ~~// SB-207,499 (0.1.9) SB-207,499, adm nistered
orally at dosages of 5, 10, and 15 ng b.i.d., has produced significant

i ncreases in thronig mfirBvationf and @ck axtper atpticated/ ol thgepatimoldgysefc@ndifiorsr @Ugh as

pl acebo at 10, g Of @ study involving a | arge nunber of patients.

Anot her potent seTectrve PDE4 inhibitor, CDP840, has shown suppression of

late reactions to sa&a.b@d»@d RhBRGrs ALABT 1RyS &eusd.s&i/er@aathu@dén maﬁtp’réu;deon
at doses of 15 and 30 in a group opratr ents with bronchial asth

CDP840 nay be hre@a?lé'ge?ﬂveetaw GluAe | SB-g8Y 4P%) identfigd 333 ARIH-Q&ppghieh (foap bg)
PDEs have &l sephsened bwreshilgat€g): as potential therapy for obstructive |ung
di sease, including COPD. In ajarge study of SB-207,499 in patients with
COPD, the group of patients reéetvr) D |.d. has experienced a
progressive i nprovenent in trough ‘B LO@xXi num mean di f f erence
conpared with placebo of 160 ce ENC |ch represents an 20 11%

i nprovenent. See Conpton et al., "TRe efficacy of Ariflo (SB207499), a
second generation, oral PDE4 inhibitor SB39788%i ents with COPD, " Am0.19)
Respir. Crit. sé‘@bmé&@dmmred %%99 at RBtdgeBtct sM 1 HEVRS fgChi haY Brda6&R

observed to have, pul nonar per ﬁ on, and ‘decreases I n mean pul nonary
artery pressuP@ Efe?cr'%‘?sre%f” t\éﬁug'ﬁ Y1 (oreitseOREIR YO eLR Hi ssoe) ey ptﬂcéllm at
adm ni str a® i oweel 2 bhe sty dobiving aPBEg8 nunibiebiot patiensi | Anatteen @ont] seaaixe IRDEE.
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hospitalized wt deconpensat ed Leeman
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i nhi bi tion bycCpags mayde, represeh@8 b eermusowe)t hat  conbi ned i nhi bition of PDE
3 and 5 exerts a relaxation of pulnonary artery rings which corresponds

i i pul nonary artery snooth

15 CDP840 (0.0.9)
PDEs have also been investigated as potential therapy for obstructive lung disease,

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 represents an

20  11% improvement. See Compton et al, “The efficacy of Ariflo (SB207499), a second
generation, oral PDE4 inhibitor, in patients with COPD,” Am. J. Respir. Crit. Care Med. 159,

1999. Patients with severe COPD have been observed to have pulmonary hypertension, and
decreases in mean pulmonary artery pressure under clinical conditions have been achieved

by oral administration of the selective PDE3 inhibitors milrinone and enoximone. Enoximone

25 has also been shown to reduce airway resistance in patients hospitalized with
decompensated COPD. See Leeman et al., Chest 91 662-6, 1987. Using selective PDE3
inhibition by motapizone and selective PDES inhibition by zaprinast, it has been shown that
combined inhibition of PDE 3 and 5 exerts a relaxation of puimonary artery rings which
corresponds broadly to the pattern of PDE isozymes found in the pulmonary artery smooth

30 muscle. See Rabe et al., Am. J. Physiol. 266 (LCMP 10): L536-.543, 1994. The structures

of milrinone and zaprinast are shown above as Formulas (0.0.4) and (0.0.8), respectively.



30 nuscle. See Rabe et al., Am J. Physiol. 266 (LCWVP 10): L536-L543, 1994.
The structures of mlrinone and zaprinast are shown above as Fornul as
(0.0.4) am0o0g0ci878), respectively. WO 02/ 060875 PCT/ | BOL/ @234R01/02641The
structures of enoxi none and not api zone may be represented by Fornul as
(0.0.10) and (0.0.11), respectively: 0 H1-13C! H'/ NNHC S 1-13CH
N NNS H Enoxinone Mtapizone 5 (0.0.10) (0.0.11) The effects of PDE4
inhibitors on various inflammatory cell reshonses can be used as a basis
for profiling and selecting inhibitors for further study. These effects

i nclude el evation of cAMP and inhibition of superoxide production,
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emesis, i.e @éﬁ%géeﬁﬁﬁ“ﬁﬁnttlng, whi ch, as expected is an adverse
effect. The ene5|s adverse effect becane apparent when PDE4 inKi bitors were

first investigated for CNS |ndﬁbat|ons such as déﬁﬁe§$ion, dz% roli pram
and denbufylline were used i imical trials. RoHXra % N nbufyl i ne
may be represented by For @ (0 0. k2P and (@B 13)—~«espectively: N 0 O

H3C -\- N N O H CO NH:Figg-Os2s, NCN3 15 s O Rollipwam Benbufyl i ne
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i nduce enesis is/are uncertBI¥MPEt a study of the PIMMERAZePE bit or
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10 inhibitors may induce emesis, i.e., nausea and vomiting, which, as expected, is an adverse
effect. The emesis adverse effect became apparent when PDE4 inhibitors were first
investigated for CNS indications such as depression, when rolipram and denbufylline were
used in clinical trials. Rolipram and denbufylline may be represented by Formulas (0.0.12)
and (0.0.13), respectively:

N
Q’O nd =Y o
(0] 3 \ N
OW ne, O \/[LCH
y 3 N
15 H,C N e O ’
Rolipram Denbufylline

(0.0.12) (0.0.13)

The mechanism(s) by which PDE4 inhibitors may potentially induce emesis is/are

uncertain, but a study of the PDE4 inhibitor Ro-20-1724 suggests that nausea and vomiting

20 are at least partially mediated by the emesis centers in the brain. Gastrointestinal adverse

events may be caused by local effects, e.g., rolipram is a very potent stimulator of acid

secretion from gastric parietal cells, and the resulting excess acid, by producing local

irritation, may exacerbate gastrointestinal disturbances. Ro0-20-1724 may be represented by
Formula (0.0.14):

0]

N
E/>O*O HN NH

05 H,C
Ro-20-1724 (0.0.14)



O O HNINH 25 H3C Ro-20-1724 (0.0.14) WO 02/060875 PCT/I1BO1/ 02341 -7
Efforts to mnimze or elimnate the above-nenti oned adverse events

sonet i mreswaszoaisat ed w th PDE4 inhibitors have included eceaBomg34i

i nhibitors which do not penetrate the central nervous system and

adm ni stering PDE4 inhibitors by inhalation rather than orally. Wth regard
to the PDE4 subtypes, A, B, C and D, it has been found that PDE4Cis 5
usually less sensitive to all inhibitors; “Whereas, with respect to the
subtypes A, B, and D, there is as yet no clear evidence of inhibitor
specificity, which is defined as a 10-fold difference in 1C50 val ues.
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this does not ct|V|t resent ed

For mil & (0. 0. 18] PRES [EhET e gy, Peladess Saaiins ehioRomie o Yok SR e, e Coeib
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A single amno acid
NO,
10 RS-25,344 (0.0.15)
On the other hand, there is a stereoselective effect on the elevation of cAMP in a range of cell
types, which has been demonstrated with the results of an investigation of CDP840, shown
above as Formula (0.0.9), and its less active enantiomer CT-1731, which is represented by
Formula (0.0.16):

15
CT-1731 (0.0.16)

It has been known for some time that rolipram had the ability to interact with a high-
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

20  truncated recombinant PDE4A and a full-length recombinant PDE4B. More recently, S, has
been identified on all four PDE4 subtypes. See Hughes et al., Drug Discovery Today 2(3) 89-
101, 1997. The presence of S, appears to have a profound effect on the ability of certain
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

25  substitution (alanine for aspartate) in the catalytic region of PDE4B has been shown to be
critical for inhibition by rolipram, and this appears to be a class effect because related
inhibitors RP-73,401 and Ro-20-1724 also iose potency on the mutant enzyme. However, the

role of binding of inhibitors to the S; or to the S,, in terms of elevation of cAMP and inhibition

of cell responses, is not fully understood at the present time.



25 substitution (alanine for aspartate) in the catalytic region of PDE4B
has been shown to be critical for inhibition by rolipram and this appears
to be a cwesgnefsfect because related inhibitors RP-73,40PcandoiRa3f0- 1724
al so | ose potency on the nutant enzyne. However, the role of binding of
inhibitors to the S, or tothe S, in terns of elevation of cAMP and
inhibition of cell responses, is not fullg understood at the present tine.
WO 02/ 060875 PCT/1B01/02341 -8 RP-73,401, 1 n guinea-pig studies, has been
found to be active in (1) the inhibition of antigen-induced Iung
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series of compounds 1S represented RPR-

have been denﬁis‘i—ﬁa‘ﬁ%‘&epﬁ'?%ﬁ' %qsmaw% t'{’PVﬁ'QQ‘@e'éc‘tfl RE¥349™n picls@ilastHhasi keepn of
anti gen- i nduascbnlingac Paspaasimdybecsiresehteaby Formdipioaep| ogi cal profiling of
phosphodi esterase 4 (PDE4) i nhi b| tors and anal SI s of the therapeutic

ratio in rats and dogs," Br. J. Phea{macol. 3 c. Suppl.) 40P, 1998;
and Thurairatnamet al., "Biologi snde effect 20 profile of
RPR- 132294 and RPR- 132703 - novel i b} tor "/ Xvh EFMC I nt. Synp.
Med. Chem, 1998. The structure of '?" / Orrey be represented by Formul a
(0.0.18): H3C OHO H3C H3C Hc
Piclamilast (RP-73,401) (0.0.17)
15 A related series of compounds is represented by RPR-132294 and RPR-132703,

which have been demonstrated in rat studies to have activity in the inhibition of antigen-
induced bronchospasm; Escott et al, “Pharmacological profiling of phosphodiesterase 4
(PDE4) inhibitors and analysis of the therapeutic ratio in rats and dogs,” Br. J. Pharmacol.
123(Proc. Suppl.) 40P, 1998; and Thurairatnam et al., “Biological activity and side effect
20 profile of RPR-132294 and RPR-132703 ~ novel PDE4 inhibitors,” XV EFMC Int. Symp.
Med. Chem., 1998. The structure of RPR-132294 may be represented by Formula (0.0.18):

H,C.
(- n—@e
/o@—/ =N

RPR-132294
(0.0.18)

25 Another compound whose development has been discontinued is WAY-PDA-641,
filaminast, which in studies in the dog, has been found to be active in the inhibition of

seratonin-induced bronchoconstriction. Filaminast may be represented by Formula (0.0.19):



RPR-1 32294 (0.0.18) 25 Another conpound whose devel opnent has been

di scontinued is WAY-PDA-641, filamnast, which in studies in the dog, has
been foumsloteo&@s7active in the inhibition of seratonin-i rduABE/02341
bronchoconstriction. Filam nast may be represented by Forrmula (0.0.19): WO
02/ 060875 PCT/1B01/02341 -9 &_ N-O O NH2 H3C CH3 O Fil am nast

(WAY- PDA-641) (0.0.19) It has been sugges& ed in the art that PDE4
inhibitors that have a high affinity at the S, 5 can be correlated with
enesi s and increased gastric acid secretion. RS-23,544, RP-73,401, and
CP-80,633 elicit enesis and have a high affinity at the Sr- CDP840 and

SB- 207,499 have a conparatively waffinity at the Sr, but CDP840 has a
significantly higher potency at t han does SB-207, 499. CDP840 has
been denonstrated to provide signi i N BI®j on of |ate-phase response
in the treatment of asthma w thout | se MHs of nausea or 10
headache. Anot her PDE4 i nhi bitor Hidat ohown to have adverse events
of nausea and vomiting is BRL-61, o al refefr,ed to as cipanfylline,
whi ch is described further bel ow Q@ﬁgaﬂé@gl\{(ﬁrﬁgﬁﬁof CDP840 has b?&ﬁw)
di scontinued, while CP-80,633, atizoram has been advanced into clinical
studi es. CP- 80, 633 'Hi7§ bBRIL suggestrsan tha gt tet PRt baigitre thabhavesrhiah affinity ebthe Sp0)
and (0.1.13), caespectelated with erdebis andl incfdaéddhastNc akldGeblelionl RS23\bi4, HH-1 doh N
"IVNII O 1 t . - j fyl i ( 5 ) 57008 .20
(011 2) AncrReP RRSBISen? thidd o HoR Yk B | PR dhean] St el
arofyl l'i ne, wf ©mrrietivelyiPy &t 3} thetSe PueSDPIfAdap asignifieanty higherpetegey attee Hn

t he inhi bi ti onh#f doastgBIeT;400de0eek0 has been demonstrated to provide significant inhibition of

late-phase response in the treatment of asthma without any adverse events of nausea or

10  headache. Another PDE4 inhibitor that has been shown to have adverse events of nausea
and vomiting is BRL-61,063, also referred to as cipamfylline, which is described further below.
The development of CDP840 has been discontinued, while CP-80,633, atizoram, has been
advanced into clinical studies. CP-80,633 and BRL-61,063 may be represented by Formulas
(0.0.20) and (0.1.12), respectively:
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v
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15 H
Atizoram (CP-80,633) Cipamfylline (BRL-61,063)

(0.0.20) (0.1.12)

Another compound which is in development is LAS-31025, arofylline, which in

guinea-pig studies, has been found to be active in the inhibition of antigen-induced

20  bronchoconstriction; Beleta, B. J., “Characterization of LAS31025: a new selective PDE IV

inhibitor for bronchial asthma,” Third Int. Conf. On Cyclic Nucleotide Phosphodiesterase:

From Genes to Therapies, Glasgow, UK, 1996, Abstract 73. LAS-31025, arofylline, may be
represented by Formula (0.0.21):



20 bronchoconstriction; Beleta, B. J., "Characterization of LAS31025: a new
selective PDE IV inhibitor for bronchial asthma," Third Int. Conf. On

Cycl i ¢ Nuwwbaonsmses Phosphodi est erase: From Genes to Ther apcedBoi@asgow, UK,
1996, Abstract 73. LAS-31025, arofylline, may be represented by Fornul a
(0.0.21): WO 02/060875 PCT/1BO1/ 02341 -10 O H3CN O-N N O Arofylline
(LAS-31025) (0.0.21) A nunber of PDE4 |nh|| bi tors have been advanced in
devel opnment. For exanple, the 5 effects oP V-1 1294A on LPS-stinul ated ex
vivo TNF rel ease and PHA i nduced | ynphocyte proliferation have been
determned in a random zed, doubl e-blind placebo-controlled study which
has found that an oral dose of 300 ng is effeective in reducing TNF | evel s
and |ynphocyte proliferation; Landgl d;v/el |""Oral adm ni stration of the
phosphodi est erase (PDE) 4 i nhi bi tor, 3394 Jphibits ex-vivo

agoni st-i nduced cell activati on, Eur . N12( Suppl. 10 28) 362s,

1998; and Gale et al., "Phar rracodynam C- phar macokl netic (PD/ PK) profi I e of
the phosphodi esterase (PDE) 4 inhibitor, ¥}94A, in human vol unt eers,

Am J. Respir. Crit. Care Med. 159 A611, The conpound D4418 has been
adm nistered to healthy volunteers in a single escalating dose,

random zed, placebo-controlled Phase | studygl Montana et al., "Activity of
15 D4418, a novel phosphodi est er ase AdofyliPBRAS-319R5Di t or, effects in cellular
and ani mal nodels of asthma and early clinical studies,” Am J. Re¢j0.21)

Crit. Care Med. 153 rvﬁlgﬂg&’ of PDRY- mh%é%&al/ébeeﬁ aM@é@B%EVeIMeﬁmFOP%%BIe the

inhibitor with_an | C50 200 ‘%@ or al asog||on
dose provi %Ieseféecﬁl %(s%”%ﬁﬁ)?”d‘fp 15“21‘”5’}% ex fyp/ N FRiRase @B PHASRYAE] 'M'E?B’EPGY‘Pom
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i ni cal | b
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N~N N CH3 qyte/pr@feram ~Landellq ef /. /"Ommyn?trm of\{he phosphodiesterase (PDE)
4 inhibitor, V11294A inhibits ex-vivo agonist-induced cell activation,” Eur. Resp. J. 12(Supp!.

10  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.
Care Med. 159 A611, 1999.

The compound D4418 has been administered to healthy volunteers in a single
escalating dose, randomized, placebo-controlled Phase | study;, Montana et al., “Activity of
15  D4418, a novel phosphodiesterase 4 (PDE4) inhibitor, effects in cellular and animal models of
asthma and early clinical studies,” Am. J. Respir. Crit. Care Med. 159 A108, 1999. D4418 is
a moderately potent PDE4 inhibitor with an ICs, of 200 nM. It has good oral absorption; a 200
mg dose provides a plasma Cp.x of 1.4 ug/ml. D4418 has been discontinued from
development due to its moderate potency, and has been replaced by the preclinical
20 development candidate D4396.

V-11294A and D4418 may be represented by Formulas (0.0.22) and (0.0.23),
respectively:

HN™ ~CH,
N CH
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N~ N CH, H,CO Ci
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V-11294A D4418

25 (0.0.22) (0.0.23)



V-11294A D4418 25 (0.0.22) (0.0.23) WO 02/060875 PCT/|1BOL/ 02341 -11

Anot her conpound, Cl-1018, has been evaluated in 54 subjects and no adverse
events wewe oee@sri ed at doses up to 400 ng; Pruni aux et akCT/iBéien2sayvel
phosphodi esterase inhibitor Cl-1018 inhibits antigen-induced |ung
eosinophilia in sensitized brown-norway rats - conparison with rolipram"™

I nfl anmation S-04-6, 1999. Cl-1018 has been denonstrated to 5 have good
oral bioavailability (57%in the rat) and dood oral potency of with an ED50
of 5ng/kg in that sane species. Cl-1018 is a relatively weak PDE4
inhibitor wwth an 1C50 of 1.1Min U937 cells. Cl-1018 has al so been

identified as, or aﬁm@i abmsouhht oI- fma Cﬂa@&fébb’ evélﬁﬁt&i @dsd eutﬁéotsugﬁcuhe dd0erse
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The above- nent |
e EPOyerrent| 9 RASPeMRI YR LAl 0, BERNAENRLMAL 0 iAol HDUELS, |
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a ngve 0S | es arl m
12047, 2 el uPRosPhed, Rluananes e PRE AR Pl B G5 HLAL3AC, PO
D4418, in gui nle@p"msg noyel URPES mmmtgrsbe?éﬁ fASiSn dDallas, HeSACMEDE 5N 199  Inferred
i nhibition of m&m&ewmﬂuw&miww&:d tt&araraaaﬁ,on@eeggcmﬁe%aeus%bpseand

BAL eosi nophili a; Ibid. C-1018, in rat studies, has been
found to be acrtePr\'?%e“i“’r‘ij bﬁ%@"‘“ﬁ?\f%%@on of antigen-induced eosinophilia:
Burnouf, et al., "Pharmacol ogy of the ov% phosphodl esterase Type 4

i nhibitor, Cl-1018," 215w ACS Nat.

conpounds whi ch have been advanced |
D- 22888, YM 58997, and roflum | ast,
(0.0.27), (0.0.28), (0.0.29), and (0 0/3
PCT/ 1 BOL/ 02341 -12

5 Meetin DI 008, 1998. O her
Jeve n&nt i ncl ude CDC- 3052,

¥ befrepresented by For mul as
, respectively: WO 02/060875

15 . (0.0.24)
The above-mentioned compounds have also been evaluated in animal models which
demonstrate their PDE4 inhibition activity. For example, V-11294A, in guinea-pig studies, has
been found to be active in the inhibition of antigen-induced bronchoconstriction; Cavalla et al.,
“Activity of V11294A, a novel phosphodiesterase 4 (PDE4) inhibitor, in cellular and animal
20  models of asthma,” Amer. J. Respir. Crit. Care Med, 155 A660, 1997. D4418, in guinea-pig
studies, has been found to be active in the inhibition of antigen-induced early and late phase
bronchoconstriction and BAL eosinophilia; Montana, et al., Ibid. CI-1018, in rat studies, has
been found to be active in the inhibition of antigen-induced eosinophilia; Burnouf, et al.,
“Pharmacology of the novel phosphodiesterase Type 4 inhibitor, CI-1018,” 215" ACS Nat.

25  Meeting, MEDI 008, 1998.

Other compounds which have been advanced in development include CDC-3052,
D-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:



CH3 OCH3 O~ ~ O\ NO CH3 NOH3C,0 NN\ CH3 OCH3 H3g-N CDC- 3052
D-22888 (0.0.27) (0.0.28) F FOCH3 ~O\ HACNNOONH C , d Br N5
YM 58977 Wofokmenstast (0.0.29) (0.0.30) CDC 3052 has beemrcaiiBacnsiinued
from devel opment, but has been succeeded by very potent inhibitors of PDE4
such as the conpound represented by Formula (0.0.31), and by the
anti-inflanmmatory conpound CDC-801 repres_tg&t_ed by Formula (0.0.32),
respectively: OCH3 3 -CHB3 OCHOOO NO()Nb O ONH 10 HO O NH2
CDC-801 (0.0.31) (0.0.32) The compound of Formula (0.0.32) is reported to
have | C50 val ues of 42 pMand 130 nMas an inhibitor of PDE4 and
TNFproduction, respectively, Miller et al., "N Phthal oyl digta-aryl- 15

bet a-am no derivatives: Potent TNFGiGtha and PDE4 i nhi b| rs," 217Th
Anerican Chem cal Society, Annhgimy Germany, MEDI 200, 999 and Mul l er et

al., "Thalidom de anal ogs ar —iahi bition," B Chem Letts.
8 2669- 2674, 1998. CDC: na $6hies of co ou ds based on
t hal i dom de and has be N O N \ CH,
O-CH,
CDC-3052 D 22888
(0.0.27) (0.0.28)

1
F (@]
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- |
Br N

5 YM-58977 Roflumilast
(0.0.29) (0.0.30)

CDC-3052 has been discontinued from development, but has been succeeded by
very potent inhibitors of PDE4 such as the compound represented by Formula (0.0.31), and
by the anti-inflammatory compound CDC-801 represented by Formula (0.0.32), respectively:

O-CH,

o5 2y

CDC-801
(0.0.31) (0.0.32)

The compound of Formula (0.0.32) is reported to have ICs; values of 42 pM and 130 nM as

10

an inhibitor of PDE4 and TNFproduction, respectively; Mulier et al., “N-Phthaloyl beta-aryl-

15  beta-amino derivatives: Potent TNF-alpha and PDE4 inhibitors,” 217" American Chemical
Society, Annheim, Germany, MEDI 200, 1999; and Muller et al., “Thalidomide analogs and
PDE4 inhibition,” Bioorg. Med. Chem. Letts. 8 2669-2674, 1998.

CDC-801 is from a series of compounds based on thalidomide and has been
developed primarily to improve the TNF-« inhibitory activity of thalidomide for the treatment of

20  autoimmune diseases. Thalidomide may be represented by Formula (0.0.33):



devel oped primarily to inprove the TNF-a inhibitory activity of thalidom de
for the treatnent of 20 autoi mune di seases. Thalidom de may be

repr esentwad obyeiBos mul a (0. 0.33): WD 02/ 060875 PCT/ |1 B01/ 028¢1/1B011@83410 N O /
N OH Thalidomde (0.0.33) CDC-801 has al so been studied for the
treatment of Crohn's disease, a chronic 5 granul omatous inflamuatory

di sease of unknown etiology commonly involyving the termnal ileum wth
scarring and thickening of the bowel wal |~ ki ch frequently leads to
intestinal obstruction and fistula and abscess formation. Crohn's disease
has a high rate of recurrence after treatnent. YM 58997 has an | C50 val ue
of 1.2 nM agai nst PDE4; Takayama et al., dSynthetic 10 studies on

sel ective Type |V phosphodi est erase V) ARhibitors,” 214th Anmerican
Chem cal Society, Las Vegas, USA, B—199%0YM 58997 has a

1, 8-napht hyri di n-2- one structure, as”dogs YM-R76. Roflunilast has been
studl ed for the treatnment of both COPD amdl astHma, and has an 1C50 val ue
of 3.5 nMin standard in vitro gui nea- pitglidsaiel s of asthma. The use of 15
roflumlast and a surfactant for the treatnent of adult respiratory0.0.33)

di stress syndr 861“?@ Isg'q'?eeﬁl Sctgdlgoe%gr %%S?rE%tP\gR ofb‘vé;Df)l%ans’ 2d85:|é<’as Whl C nSIC fow
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al l'ergic rhiniileis, aml sédighgus BfckéMlgdor thBibBéIaizh \I/tﬁ'cht fr&ﬁibntlytleadgv@' lait%st%%ll
may be repr esent

Lot epr ednol ?Tﬂgrg%%g%’g @g%hicegﬂg%%ﬁ%] d%rlagésf %?%aae }‘ﬁs 3 F o [ﬁ%?fé e?U(S"ence

CDP840, shovvn #ftgr reprperbove as Fornul a (0. 0.9),

YM-58997 has an ICs, value of 1.2 nM against PDE4; Takayama et al., “Synthetic
10  studies on selective Type IV phosphodiesterase (PDE V) inhibitors,” 214" American
Chemical Society, Las Vegas, USA, MEDI 245, 1997. YM-58997 has a 1,8-naphthyridin-2-

one structure, as does YM-976.

Roflumilast has been studied for the treatment of both COPD and asthma, and has
an ICs value of 3.5 nM in standard in vitro guinea-pig models of asthma. The use of
15 roflumilast and a surfactant for the treatment of adult respiratory distress syndrome (ARDS)

has also been described.

AWD-12,281, which is now designated as loteprednol, has been shown to be active
in a rat model of allergic rhinitis, as described further below in a section which deals with
allergic rhinitis and the use of PDE4 inhibitors to treat it. AWD-12,281 may be represented by

20  Formula (0.0.34):

N= Cl o F
XN
N

Loteprednol (AWD-12,281)
(0.0.34)

Compounds related in structure to CDP840, shown further above as Formula (0.0.9),
25 include L-826,141, which has been reported to have activity in a rat model of bronchitis;
Gordon et al., “Anti-inflammatory effects of a PDE4 inhibitor in a rat model of chronic
bronchitis,” Am. J. Respir. Crit. Care Med. 159 A33, 1999. Another such compound is related
in structure to those reported in Perrier et al., “Substituted furans as inhibitors of the PDE4
enzyme,” Bioorg. Med. Chem. Letts. 9 323-326, 1999, and is represented by Formula

30 (0.0.35):



25 include L-826,141, which has been reported to have activity in a rat
nodel of bronchitis; Gordon et al., "Anti-inflammatory effects of a PDE4

i nhi bi t orwOm2/a608at nodel of chronic bronchitis,”™ Am J. ResgBo1/028¥1it. Care
Med. 159 A33, 1999. Another such conpound is related in structure to those
reported in Perrier et al., "Substituted furans as inhibitors of the PDE4
enzyne," Bioorg. Med. Chem Letts. 9 323-326, 1999, and is represented by
Formula 30 (0.0.35): WO 02/060875 PCT/1BOL/02341 -14 NO N H3C~- 0 0\ |

/ H3C. O CDP840 (0.0.9) (0.0.35) her compounds which been found to be
very potent PDE4 inhibitors are those 5 represented by Fornulas (0.0.36),
(0.0.37), and (0.0.38): NCH3 NNHAHNNOC NI NCH3 \ ( O OHC NN
30 O CH3 CH3 0, CH3 CH3 . 0. 36) §8) Conpounds have been
created whi ch conbine P and i nhibitory
activity in a single nDI ul e; ithon of 10
phosphodi est erase 4 na N

oprotelnaS°
(arylsulfonyl)hydroxam 42(4) 541-544, 1999.
Two exanpl es of such conﬁ%un S are epresen y~ormul as (0.0.39) and
(0.0.40): HO\ N OH CH3 EHpp4d0 N O OH H3COO 0
(0.0.9) (0.0.35)
Other compounds which been found to be very potent PDE4 inhibitors are those
5 represented by Formulas (0.0.36), (0.0.37), and (0.0.38):

{0.0.36) (0.0.37) (0.0.38)

Compounds have been created which combine PDE4 and matrix metailoproteinase

(MMP) inhibitory activity in a single molecule; Groneberg et al., “Dual inhibition of

10  phosphodiesterase 4 and matrix metalloproteinases by an (arylsulfonyl)hydroxamic acid

template,” J. Med. Chem. 42(4) 541-544, 1999. Two examples of such compounds are
represented by Formulas (0.0.39) and (0.0.40):

(0.0.39) (0.0.40)
15  The respective ICs values for the compounds of Formulas (0.1.36) and (0.1.37) using a
guinea-pig macrophage 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-
induced bronchoconstriction; PAF-induced lung eosinophilia and antigen-induced BAL

20  eosinophilia; acetylcholine (ACh)-induced AHR; PAF-induced BAL eosinophilia and

neutrophilia, and AHR; antigen-induced bronchospasm;  and anaphylactic



O O CHs H3C. I / (0.0.39) (0.0.40) 15 The respective 1C50 values for the
conpounds of Formulas (0.1.36) and (0.1.37) using a quinea-pig nacrophage
PDE4 assayowene&)sis nM and 30 nM The conpounds identified ®cTHBAI9RI41 and KF1
7625 have been shown in guinea-pig studies to have activity in the
inhibition of the follow ng: histam ne-induced and antigen- induced
bronchoconstriction; PAF-induced | ung eosinophilia and anti gen-induced BAL
20 eosi nophili a; acetylchollne ( ACh) -i nduc®& AHR, PAF-i nduced BAL

eosi nophilia and neutrophilia, and AHR; antigen-induced bronchospasm and
anaphylactic WO 02/ 060875 PCT/ 1 BOL/ 02341 -15 bronchoconstriction; Fujinura

et al., "Br Oncﬂ?&%%cﬁ‘@ﬁlbﬂbﬂ @filnaet & apf Bllﬂﬁc gﬂe‘éﬁ@rﬁgfe&i bggﬁ-mh aiwd"cilo?tazcl)l in
QU|nea pigs in_vivo, maco! - 63, ; nabe et al.
Ibid.: Manabe ${negPigs in "’Vd‘—'lé*a’ ‘F%g{"ﬁﬁ%sﬁ rsészgé?'a'@%‘age Sﬁﬂ'%’dﬁﬁ%”ﬁ?? ghahs

i nhi b! ts PAF-i"K8U2dd. bphgsphndiésteraset apd 1rielspon SesbityyPAFrindiced luag inflamgtatany | on
I N gul nea- pi gsres olngés byqﬁﬁ%ned aa’nlin?s'irgtYon ngyﬁl%' pl?SlJflélll A8R A% 18y [nﬁ'rz}n%pgﬂ |

al., "hbm1broncho I lators. % yri ones
J. ' Med. Cfbem 1995 Sueielghy’ Newé’@wh?\%l% eisu? a'"\éiaZ%{ -l %ﬂ&?@t’ﬁyfﬂ%ﬂ H)-ones,
1, 8- napht hyr i dved. Zinkhl) 351865-4838, TORelddtbumea phas [ﬂ;ubdtitﬁéd e,lsaraﬂwtlhyddmmm:—b;oh@y s,"

e L T e R
Phar macol . 58(MRIREE. €113, SRimPNacPlgisal KPRSIIEELO h ACKRIFELSiagy HFa76 pré@em ed

by 10 For nul ashaaddl.458s@pd 1 @38p 4202, NrFioshl MY Krt7dds mbl Ne GepredéntdaChp 6
KF19514 KF1ZIO762|_5ornn 1388’4}? (.9 (b ) The reported potency and | ack of enesis
in a series of e)s? ‘.?gge ts that the 15 hypothesis that has

rel ated side- effects such as enesis to ratio of affinity for the PDE4
enzyme relative to that for theh af |n;¢y rollpra,(p i nding site (HARBS)
is erroneous. Such indandi ones resent ed by Fe grul as (0.0.43) and
(0.0.44): R V __\' OR-bez 0.43) Om
N" NS0
KF19514 KF17625
(0.0.41) (0.0.42)

The reported potency and lack of emesis in a series of indandiones suggests that the

15  hypothesis that has related side-effects such as emesis to the ratio of affinity for the PDE4

enzyme relative to that for the high affinity rolipram binding site (HARBS) is erroneous. Such
indandiones may be represented by Formulas (0.0.43) and (0.0.44):

R = benzyloxy {0.0.43)

= [1,4'}-piperidinyl-1’-carbonyloxy (0.0.44)

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

20 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-46619, Ach, neurokinin A,

and endothelin-1; allergen-induced early phase and late phase bronchoconstriction and BAL
eosinophilia; and ozone-induced AHR and airway epithelial injury. Optimization of the PDE4



R=1[1,4]-piperidinyl-Il"-carbonyloxy (0.0.44) / OCH N The PDE4

i nhibitors that have been created heretofore fall into a significant nunber
of differwotn2oémsses in terns of their chem cal structure®cTSBain2sdiasses
have been as diverse 20 as phenant hridi nes and napht hyri di nes. One cl ass of
PDE4 inhibitors are |lignans such as T- 440, which has been denonstrated to
have activity in the inhibition of the follomﬁng early phase
bronchoconstriction i nduced by antigen, gtanlne LTD4, U 46619, Ach,
neuroki nin A, and endothelin-1; aIIergen i nduced early phase and | ate
phase bronchoconstriction and BAL eosinophilia; and ozone-induced AHR and
ai rway epit helinrabitoiyrjotenyy ofQoth teramduhdnhasfled kethBliséoWWD, GQTQ@%Z&; of the most
P.CT/ | BOL/ 0234 o&eng'éDEX'mHBlt#rQ b scpt%tdetg%te \gnths%"? %Eg ﬁpgﬁgmﬁﬁa %gt lﬁn ta?Peq

di scovery of one e nost ors esc
date with an |'wd°QF~é} det4pengT- wwya@aﬁm%en@mméarwgs (OIQ.M?QJEME@ 467r 440 and
T- 2585 may be represented by Fornulas (O. 0|4@ apd . X

H3CO OH H3CO | \ \ OCHO HCOOHNN3 N~ 'ON Q
(0.0.45) (0.0.46) Another class of PDE4 inhibitaqr S
and benzot hi ophenes. In particular, furan'fd cRroman r{ngs have been
utilized as surr e f cl opentyl ether of the

phar macophore. An exanpl Cﬁ'conpound is one tha nparently 10
related in structy : : , and which may be '
Formula (0.0.47): © HNlNH2 q Cl H3C 0 d

O N

L_o-
CH,
5 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
of the rolipram pharmacophore. An example of such a compound is one that is apparently

10 related in structure to BAY 19-8004, and which may be represented by Formula (0.0.47):

(0.0.47)
Another benzofuran-type compound has been reported to have an ICs, value of 2.5 nM, and
may be represented by Formula (0.0.48):

“CH

15
(0.0.48)

A compound with a related structure, which is not, however, a benzofuran, is
characterized by a fused dioxicin ring and is reported to produce almost complete inhibition of
canine tracheal PDE4 at 100 nM. This compound may be represented by Formula (0.0.49):



(0.0.47) Anot her benzofuran-type conpound has been reported to have an

| C50 value of 2.5 nM and nmay be represented by Fornmula (0.0.48): 0, CH3
0\ ~xs Wboe06d7%18) A conmpound with a related structurepCcrhBeln2z4 not ,
however, a benzofuran, is characterized by a fused dioxicin ring and is
reported to produce al nost conplete inhibition of canine tracheal PDE4 at
100 nM Thi s conpound may be represented b Fornula (0.0.49): WD 02/060875
PCT/IBOL/ 02341 -17 00 H3CQL 0 G O N(O7-C (0.0.49) Quinolines and
qui nol ones are a further class of PDE4 inhibitor structures, and they
serve as surrogates for the catechol nmoiety of rolipram This conmpound and
two conpounds 5 of simlar structure y be represented by Fornul as
(0.0.50), (0.0.51), and (0.0.52): 0 0 NF3CIDI NO F3CI / I HJJ
H3C H3C (0.0.50) (0.0.51) OO E/ CH3 N (0.0.52) 10 Purines,
xant hi nes, and pteridines repregéﬁi y ur@hék cl asses of chemi cal

(0.0.49)
Quinolines 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 compounds

5 of similar structure may be represented by Formulas (0.0.50), (0.0.51), and (0.0.52):

O O O O
F.,C N/N\ F.C N
I H cl | H
N N

H,C H,C
(0.0.50) (0.0.51)
O O
F
N
| H
N =
o
CH, N
{(0.0.52)
10 Purines, xanthines, and pteridines represent yet further classes of chemical

compounds to which PDE4 inhibitors described heretofore in the art belong. The compound
V-11294A 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

0 H
S N
%N N>

represented by Formula (0.0.54):

(0.0.54)
A potent PDE4 inhibitor belonging to the pteridine class of compounds has been
20 demonstrated to have an ICs, value of 16 nM against a PDE4 derived from tumor cells and to

inhibit the grow{h of tumor cells at micromolar concentrations; Merz et al., “Synthesis of 7-



conmpounds to which PDE4 inhibitors described heretofore in the art bel ong.
The conmpound V-1 1294A descri bed further above and represented by Formul a
(0.0.22) ,wp92@68@5 i ne. A PDE4 inhibitor which is a xant hipog/Bomeeund, the
cl ass of compounds to which theophylline belongs, has been described in
the art; Montana et al., "PDE4 inhibitors, new xanthine 15 anal ogues, "

Bi oorg. Med. Chem Letts. 8 2925-2930, 199§ The xant hi ne conpound may be
represented by Fornmula (0.0.54): 0 S N &N N CH3 (0.0.54) A potent PDE4
i nhi bitor belonging to the pteridine class of conpounds has been 20
denonstrated to have an |1 C50 val ue of 16 nM agai nst a PDE4 derived from
tunor cells amianmamimsblhlbroizhﬁ)egarzmwtpyﬂélmhumerrducdaIérﬁj alovéll eENVar free of

cONCENt ol ONgy it cBhod! poen SHBMRSH SaRD-sholIR ARLARORLA ECTLLEOM B3

-18 Benzyl am eraz {errdine an
derivatives friggorgel oewsi’vi M%IC"?’E dr‘ré’l4%473|3d‘t7é$1t199&1 hiisi rtesidine FTDES ANFRitopey i ¢

phosphodi est ersasepradtdte@by FEu@N@0Es5): t unor cel | growth," J. Med. Chem
41(24) 4733-4743, 1998. The pteridine PDE4 inhibitor may be represented by

Formula (0.0.55): I NN C NI JN 5 HN) (0.0.55) Triazines
represent a still further class of che al conmpounds to which PDE4

i nhi bitors belong that have been describedyin 4he art heretofore. Two such
triazines have been described which /EBE ronchodllator activity and
are potent relaxant agents in a %D\%b chea nodel . These
conpounds, which may be represen y'ﬁor 0. 56) and (0.0.57)

bel ow, aresalso moder at el y pot eH¥ 4 |nh|b|tors h | C50 val ues of 150
and 140 nM respectively: CH3 O (0.0.55)

Triazines represent a still further class of chemical compounds to which PDE4
inhibitors belong that have been described in the art heretofore. Two such triazines have
been described which display bronchodilator activity and are potent relaxant agents in a
10  guinea-pig trachea model. These compounds,lwhich may be represented by Formulas
(0.0.56) and (0.0.57) below, are also moderately potent PDE4 inhibitors with ICg, values of
150 and 140 nM, respectively:

=N =N _/
> M*
(0.0.56) (0.0.57)

15 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
in a murine model of septic shock; Danhaive et al, “UCB29936, a selective
phosphodiesterase Type IV inhibitor: therapeutic potential in endotoxic shock,” Am. J. Respir.
Crit. Care. Med. 159 A611, 1999.

20 Efforts have also been made in the art to improve the selectivity of PDE4 inhibitors
with respect to the A through D subtypes described further above. There are presently four
known isoforms (subtypes) 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

25 of PDE4 will provide good clinical efficacy with reduced side-effects. A nicotinamide
derivative displaying selectivity for inhibition of the PDE4D isoform has been described; WO
98/45268; as well as a naphthyridine derivative reported to be a PDE4D selective inhibitor;



NN~-N~1SZZON O>- N>=N\_/ >H~H (0.0.56) (0.0.57) 15 A
triazine having a structure assuned to be closely related to that of the
conpoundswofo2/oéisrsrul as (0. 0.56) and (0.0.57) is UCB-29936pcahBein2bas been
denonstrated to have activity in a nurine nodel of septic shock; Danhaive
et a/., "UCB29936, a selective phosphodiesterase Type IV inhibitor:

t herapeutic potential in endotoxic shock," Am J. Respir. Crit. Care. Md.
159 A611, 1999. 20 Efforts have al so beeri'fade in the art to i nprove the
selectivity of PDE4 inhibitors wth respect to the A through D subtypes
described further above. There are presently four known isoforns
(subtypes) of wdies/Pi¥es. i 5REY BBMpRNEONRAES rdpesSMYE By $BIh IR (98158 AEHIS(0.089950
descri bed further .ahove. The PDE4D i soform nRNA i s expressed in

infl ammat ory SEPFEVEich as neutrophils and eosinophils, and it has been
suggested in the art that Ds,gl ective inhibitors RDE4 wi || provide

good clinical efficacy with reduced side-effects. nam de
derivative displaying selectiwty for inhibition of thefPDEAD isof orm has
been described; WO 98/4526 s well as a naphthyriding dgrivative

and (0.0.59), respectivg
(0.0.59) 5 Another nicotfran ¢ heen=described in the art
which may be useful in the tgeatnment of CNS diseases such as multiple
sclerosis; GB-2327675; an O%Srsa,lni pram derivative has been descri bg@ %é} t he
art which is a PDE4 inhibitor ich binds with equal affinity to 0?' t he
catal yti c and the KAariBeYlicotiRanyfe pRIPRHN IS ABZBIesTiogH incthe git which pgbe useful in
i(ghiR?i Ei ?n) of tﬁéumnnh 3Jmpﬂ @TS)E%égé’é??u%Taernﬂﬂt@Iei Sasibsi; €5B-PY27675; and a rolipram
, R -(+/-)-nmethy].-3-acetyl -4- L _— .

(cycl opent yl ggf/rj\'%ﬁv-en% ShS: §ﬁ?§ﬂ[§/’f§? e &S G FRTT INGIPRY U P i eawa!

Bi ocheni stry 3affiiiyoto bz e ei@utic argioBe HARS siles oni marandRDEHE2BY Bien vt aanB@ualhe
rolipr ?_m d fr | Valbite o BYm&ETypeePpiRssBitioReteRYe KOSIENS 85 (£ R)-0/OMetfNsladddn Q.(81)
respectively:

HO ©O O (0.0.58)

(cyclopentyloxy)-4-methoxyphenyl]-3-methyl-1-pyrrolidine 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:

CH,
N._O 0
| ] =H o)
AN O
S N
| =
o 2N H,C—O O—-CH,
(0.0.60) (0.0.61)
15 Further background information concerning selective PDE4 isozymes may be found

in publications available in the art, e.g., Norman, “PDE4 inhibitors 1999,” Exp. Opin. Ther.
Patents 9(8) 1101-1118, 1999 (Ashley Publications Ltd.); and Dyke and Montana, “The
therapeutic potential of PDE4 inhibitors,” Exp. Opin. Invest. Drugs 8(9) 1301-1325, 1999
(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 selective inhibitors of PDE4D isozyme. These selective
inhibitors are represented by Formula (0.1.1):



CH3 1zf6 NOOHN OO NONHGCGOOCH (0.0.60) (0.0.61) 15 Further
background i nformation concerning selective PDE4 isozynmes may be found in
publ i cat iwo®2/eaard able in the art, e.g., Norman, "PDE4 inRChiBare3a999, "
Exp. Opin. Ther. Patents 9(8) 1101-1118, 1999 (Ashley Publications Ltd.);
and Dyke and Montana, "The therapeutic potential of PDE4 inhibitors," Exp.
Opin. Invest. Drugs 8(9) 1301-1325, 1999 ()Ashl ey Publications Ltd.). 20
3.0 DESCRI PTI ON OF THE STATE OF THE ART Vid°08/ 45268 (Marfat et al.),

publ i shed Oct ober 15, 1998, discloses nicotinam de derivatives having
activity as selective inhibitors of PDE4D i sozynme. These sel ective
inhibitors are represented by Formula (0.1.1):_WD 02/060875 PCT/ | BOL/ 02341
-20- ARZ3 R4 R R 11, 11-1 8 m5g)n oDR R1 E(CHAR (O, (0.1.1)
US 4,861,891 (Saccomano et al.)R® di scl oses

ni coti nani de conpounds whi
phosphodi esterase i nhibitors
(0.1.2): OHR(N ORZ (0.1, e nif g of a typical
cormpound di scl osed in thisPpateiMt iHCHIRded d| rectly to the Rl group,
which is defined as 1-piperidyl@),1-(3-indolyl)ethyl, C1-C4 al kyl, phenyl,

1-(1 (0.1.1)
US 4,861,891 (Saccomano et al.), issued August 29, 1989, discloses nicotinamide

compounds which function as calcium independent c-AMP phosphodiesterase inhibitors
5 useful as antidepressants, of Formula (0.1.2):
0

1
AN N’R

| | H
N"TO

RZ

(0.1.2)
The nicotinamide nucleus of a typical compound disclosed in this patent is bonded directly to
the R' group, which is defined as 1-piperidyl, 1-(3-indolyl)ethyi, C;-C, alkyl, phenyl, 1-(1-
10 phenylethyl), or benzyl optionally mono-substituted by methyl, methoxy, chloro or fluoro. The

R? substituent is bicyclo[2.2.1]hept-2-yi or
: Y
X

where Y is H, F or Cl; and X is H, F, Cl, OCH;, CF3; CN, COOH, -C(=0)(C;-C,) alkoxy,
NH(CH;)C(=0)- (methylcarbamoyl) or N(CH;),C(=0)- (dimethylcarbamoyt).

15 US 4,692,185 (Michaely et al.) discloses herbicides such as those of Formula (0.1.3):
O R
A N
| | H
N° O
CF,
(0.1.3)

where R is (C4-C,) alkyl, (C4-C,) haloalkyl, or halo.

EP 550 900 (Jeschke et al.) discloses herbicides and plant nematicides of Formula
20  (0.1.4):



10 phenyl ethyl), or benzyl optionally nono-substituted by nethyl, nethoxy,
chloro or fluoro. The R2 substituent is bicyclo[2.2.1]hept-2-yl or Y X
where Y iwomz/oésty C; and X is H F, d, OCH3, CF3, CN, €ODHB01/02341

-C(=0) (C1-A4) al koxy, NH(CH3)C(=O- (nethylcarbanoyl) or N(CH3)2C(=0O) -

(di met hyl carbanoyl ). 15 US 4,692,185 (M chaely et al. ) di scl oses her bi ci des
such as those of Fornmula (0.1.3): ORMH 2N OCF3 (0.1.3) where Ris
(Cl-c4) al kyl, (Cl-c4) hal oal kyl, or halo. 'ep 550 900 (Jeschke et al.)

di scl oses herbicides and plant nematicides of Fornula 20 (0.1.4): WO

02/ 060875 PCT/1BO1/02341 -21 R, ORA H NSR2 (R3)" (0.1.4) where nis
0-3; R is selected from nurrerous groupg bgt is usually H 6-CH3, or 5-0;
R2 is alkyl, alkenyl, alkynyl, c oal Kyl , yl or aralkyl; RL and R2 is
hal o, CN, NOZ al kyl, hal oal kyI 5 Xy ah koxy, al kyIth| o,
haloalkylthio, aIkyIsquonyI halo kylsulf on aryl, aryloxy, or
arylthio; and R4 is al kyl. EP 500 98Y (I\f‘*bl | ner e\ .al. ) di scl oses ACE
inhibitors of Formula (0.1.5): (R. R Ff:C]\lH-H-CIBR) hN 12 R COR1l (0 1.5)

10 where nis 0-3; Ris OH SH COCH NH2, halo, OR4, SR4, COOR4, 4or

N(R4) 2, where .S, L0 tional |tut r
MRO2: | uher eufile oo boMeE Bletkh gBPh PRl ot 05 [T P, S8
di subst i t ut edaldiatkeny Ratkyingl, tysigalkyladridydr agaikyh i1 od IR3\iehala |G INO, zafky!, haloalkyl
5  alkoxy, haloalkoxy, alkylthio, haloalkylthio, alkylsulfonyl, haloalkylsulfonyl, aryl, aryloxy, or
arylthio; and R* is alkyl.

\

EP 500 989 (Moliner et al.) discloses ACE inhibitors of Formula (0.1.5):
(Ry),
2

R
S |
f}\—CONH—C—'CON
b H ;
N R

COR,
(0.1.5)
10 where n is 0-3; R is OH, SH, COOH, NH,, halo, OR,, SRy, COOR,, NHR, or N(R,),, where R,
is lower alkyl, optionally substituted aryl, or acyl; R, is OH, lower alkoxy, optionally substituted
aryl lower alkoxy, aryloxy, or disubstituted amino; R, is lower alkyl or amino lower alkyl; and
R1 and R2 is halo, NO,, lower alkyl, halo lower alkyl, aryl lower alkyl, or aryl. Specific
embodiments disclosed include compounds such as that of Formula (0.1.6):

O CH,

X N N
| | H
N" o

(0.1.6)

FR 2.140.772 (Aries) discloses compounds asserted to have utility as analgesics,

O o o/\CHa

15

tranquilizers, antipyretics, anti-inflammatories, and antirheumatics, of Formula (0.1.7):

20 (0.1.7)



Rl and R2 is halo, NO2, lower alkyl, halo |ower alkyl, aryl |ower alkyl, or
aryl. Specific enbodinents disclosed include conpounds such as that of
Formul a (WOD268§0870 CH3 N N OOCH3 H 15 6 (0.1.6) FR 2. Pe0aBr2264ri es)

di scl oses conpounds asserted to have utility as anal gesics, tranquilizers,
antipyretics, anti-inflamuatories, and antirheunmatics, of Fornmula (0.1.7):
OR ( H"R NOO 6-R 20 (0.1. 7) VD 02/ 060875 PCT/|BO1/ 02341 -22 where R
is 1 or 2 substituents chosen from|ower aPkyl, trihal onethyl, al koxy, and
halo; R is H or alkyl; and R'" is hydrogen or alkyl. JP 07 304775 (O suka
et al) discloses naphthyridine and pyridopyrazine derivatives which have
anti-inflammat ghyte mmn@mm&g H3serBRl 1BRsatkyl, FiRAIbANARA T dikoxy, 2R hab! @r.ghc
and 5 antldepr ﬁs‘ve gc ion. Also disclosed are internediates of Fornula
(0.1.8): coo¥ @ RFh(@DT”E¥a Kher e X nay be CH and R and R are each

| over al _kyI ) Wt h r ﬁﬂﬁfigozgfgs (Bgulga gt%} )Odﬁ%iogés rﬁph éndm%ba%égy# (%ngla% Hé ?grn}% \;e%nt S

and published paten ~appl'rcations t he
di scl osure of WICH&AVES 268In(ammatarty. é"nmlmom))du'%'t)@}c@amsw hentipyratidoi antialigrais, EFP@E4

i sozymes. The shtabsefivelddfondlAisodissOscaind atenﬁednaﬁe‘s% F&HduRno.1fspgar di ng
conpounds wholly dissimlar in chem cal trﬁf} re to those of Fornul a
(1.0.0) of the present invention, but t he ot her hand, possess
bi ol ogi cal activity simlar to that of conmpounds of Fornula (1.0.0).
Representative patents and published pat@ntNappllcatlons 15 di scl osi ng
said information are illustrated further behpw US 5,552,438; US 5,602,157,
and US 5,614,540 (all to Christensen), which all share the sane Apﬁ@ a%
1992 priority date, relate to a therapeutic agent identified as AR Ck ),
which is a conpbead redy tedrbinahd R(a0d R @% eaghdoweapisyl as i ndi cat ed bel ow
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 et al.)
concerns the inhibition of PDE4 isozymes. The state of the art also contains information
regarding compounds wholly dissimilar in chemical structure to those 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). Representative patents and published patent applications

15 disclosing said information are illustrated further below.

US 5,552,438; US 5,602,157; and US 5,614,540 (all to Christensen), which all share
the same April 2, 1992 priority date, relate to a therapeutic agent identified as ARIFLO®,
which is a compound of Formula (0.1.9) and named as indicated below:

H.C

N\
o Sa
O v

O
20 ARIFLO®
cis-[4-cyano-4-(3-cyclopentyl-oxy-4- (0.1.9)
methoxyphenyl)cyclo-hexane-1-carboxylic acid
The compound of Formula (0.1.9) falls within the scope of US 5,552,438 which
discloses a genus of compounds of Formula (0.1.10):
R1X2j ; X,
X X
25 3
(0.1.10)
where R; = -(CR4Rs),Rs where r = 0 and Rg = C35 cycloalkyl; X = YR, where Y =0 and R; =
-CHs, X3 =0; X3=H; and X; = a moiety of partial Formula (0.1.10.1)



H3C O P COOH 0-0 NC 20 ARIFLQO(r) cis-[4-cyano-4-(3-cycl opentyl -oxy-4-
(0.1.9) nethoxyphenyl)cycl o- hexane- 1-carboxylic acid The conpound of
Formul a (WoDb2@y0s8fal | s within the scope of US 5,552,438 whipch/iBdimasiioses a
genus of conpounds of Fornmula (0.1.10): RL XZ 1 X4 X 25 X3 (0.1.10) where
R, = -(CRAR5)rR6 where r = 0 and R6 = C3-6 cycloalkyl; X = YR2 where Y =0
and R = -CH3; X2 =0; X3 =H and X4 = a _noiety of partial Formula
(0.1.10.1) WO 02/060875 PCT/1BO1/ 02341 287 x5 R (RA (0.1.10.1) where
X5 =H s =0; R and R = CN, and Z = C(O OR14 where R14 = H The

di scl osures of US 5,602,157 and US 5,614,540 differ fromthat of US
5,552,438 and each other as to the 5 definitign of the R3 group, which in
the case of the ARIFLQ(r) conpound, is preferred salt formof the
ARI FLQ(r) conpound is disclosed to be th SKaydr oxynet hyl ) amtmoni um

nmet hane salt. US 5,863,926 (Christensen | .) discloses anal ogs of the
ARI FLQ(r) conpound, e.g., that of For®ula (B)1.11): H3QA OCOON & C C
10 (0.1.11) WD 99/18793 (Webb at al.) discloses a process of makigg 14 he

AR FLQ(r) and rel afed, co unds,, WD 95/ 00139 (Barnette et al.) clains a
conpound whi cl’f'hﬁ??&éﬂ"'lﬁgp %a?'i‘%RbT Na “&(9&%’4 yreEaler %sﬂ?e)eﬁ%ﬂodgref Rl
| C50 for the RISE.$02,$Ataall IS & 6140540 differ dlombthatdsf USo$,b52486 ahB eattt dthex dsitghhe

2; ]f : 2: :yz gm’idgﬁﬂiom()f hB®, lofeRB, fén hife ERETY R AR RIS SSnithd R &0 W b Geded OW
Y salt form of the ARIFLO® compound is disclosed to be the tris(hydroxymethyl)ammonium

methane salt.

US 5,863,926 (Christensen et al.) discloses analogs of the ARIFLO® compound, e.g.,
that of Formula (0.1.11):

O COOH

10
(0.1.11)

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

15 with a high affinity, divided by the ICs, for the form which binds rolipram 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 cipamfylline for
treatment of PDE,; and TNF mediated diseases, of Formula (0.1.12):

i o
Y
o)\% N ’

Cipamfylline

20

(0.1.12)
WO 99/20280 (Griswold et al.) discloses a method of treating pruritis by administering
an effective amount of a PDE4 inhibitor, e.g., a compound of Formula (0.1.13):



in a dependent claimrestricts the scope thereof to a conmpound whi ch was
not known to be a PDE4 inhibitor prior to June 21, 1993. WO 99/ 20625
(Eggl est omd odibasroses crystal line pol ynorphic forns of cipawfipéiizaa for
treatnment of PDE4 and TNF nedi ated di seases, of Formula (0.1.12): OH -11
N Ni~NHZ O-N N 20 Cpanfylline (0.1.12) WD 99/20280 (Giswld et al.)
di scl oses a nethod of treating pruritis byAgdninistering an effective

anmount of a PDE4 inhibitor, e.g., a conpouhd of Fornmula (0.1.13): WO

02/ 060875 PCT/1B01/02341 -24- OH RmN />R3 O-NN R2 (0.1.13) US
5,922,557 (Pon) discloses a CHO K1 cell line which stably expresses high

|l evel s of a full length | owKm cAWP speadfic PDE4A enzyne, which has, in
turn, been used to 5 exami ne potent RDE4 nzﬁne i nhi bitors and conpare the
rank order of their potencies in elevatlindgc in a whol e-cel
preparation with their ability to inhj N asphddi esterase activity in a
broken-cell preparation. It is further sggd to be found that the sol uble
enzyme. inhibition assay described in the prior art does not reflect
behavior of the inhibitors acting in vivo. An inproved sol uble enzyne
whol e-cel | assay is then disclosed which is said to reflect 10 the B&H&Vi or

f inhibit ti ' ' [t..is fur r dis¢closed that there exist at
Ceast four - di oti ncvs BORESYEEeBldicsrs & bEBEel ool S oSSR be s
been shown to ¢fivdéliréngth low-Km cAMRiRpecitf PREAA eezymar whinht as, whiuoh teen used to
thensel ves sang@xfHeidient PbER SR ML Rhibtbrend SntaleZ@b irSHk F84 of ‘?rfefr'ﬂl)'tén'c@§ if OF

I nhi bitors.
elevating cAMP in a whole-cell preparation with their ability to inhibit phosphodiesterase

activity in a broken-cell preparation. It is further said to be found that the soluble enzyme-
inhibition assay described in the prior art does not reflect behavior of the inhibitors acting in
vivo. An improved soluble enzyme whole-cell assay is then disclosed which is said to reflect

10 the behavior of inhibitors acting in vivo. It is further disclosed that there exist at least four
distinct PDE4 isoforms or subtypes, and that each subtype has been shown to give rise to a
number of splice variants, which in themselves can exhibit different cellular localization and
affinities for inhibitors.

With regard to the disclosures of the above-identified patents and published patent
15  applications, it will be appreciated that the compounds involved possess the same biological
activity as the compounds of Formula (1.0.0). At 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 compounds of the present invention
as well. The state of the art contains stilt further information regarding compounds which are
20 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, often have therapeutic utility similar to
that possessed by the compounds of Formula (1.0.0), i.e., in the treatment of inflammatory,
respiratory and allergic diseases and conditions. In particular this is applicable to certain
25 inhibitors of enzymes and antagonists of receptors in the so-called leukotriene pathway. This
is especially the case with regard to the leukotrienes LTB, and LTD,. Accordingly,
representative patents and published patent applications disclosing further information of this

type are described below.

Arachidonic acid is metabolized by cyclooxygenase-1 and by 5-lipoxygenase. The 5-
30 lipoxygenase pathway leads to the production of leukotrienes (LTs) which contribute to the
inflammatory response through their effect on neutrophil aggregation, degranulation and

chemotaxis; vascular permeability; smooth muscle contractility; and on lymphocytes. The



Wth regard to the disclosures of the above-identified patents and
publ i shed patent 15 applications, it will be appreciated that the
conmpoundswonoé608esl possess the same biological activity asTuB@/mspounds
of Fornmula (1.0.0). At the sane tine, however, the artisan will observe
that the chem cal structures of said conpounds disclosed in the prior art
are not only diverse fromeach other butzg|55|nllar to that of the novel
conpounds of the present invention as wel The state of the art contains
still further information regarding conpounds which are 20 dissimlar in
chem cal structure to those of Fornula (1.0.0), and which, noreover, do not
possess PDE4 icydteimil teokatriemes,iLTCH, \LTBI, ranb ATE}, qolayhemt intpbnadneolé:mnﬁ@umdageaésus of
Formula (1.0. ugG i

nevert hel ess, %tp Tg n Tlﬂgvcggpﬂ% ﬁngZG'ﬁ %E%J(?éﬁ%g daﬂ]&aﬁﬁ'f’rﬁéﬂ Oma %(r)éhs? ees c‘f by
t he conpounds'%WV$%WhﬂP§“ﬁT“G"DWe“Wm@“Qd?ﬁ?mhe treatnent of i nf | ammat ory,
respiratory and allergic diseases and conditions. In particular this is
applicable to certai nE@pmignhi bitors of enzymes @ER-GUI&GLN)i sts of receptors
in the so-called | eukotriene pathway. This is y_the case with
regard to the leukotrienes LTB4 and LTD4- dingly, representative
patents and published patent applicati OABAGHEXINIE)Ng further information of
this type are described bel ow. Arachi dedi ACHEN s metabolized by

cycl ooxygenase-1 and éngyhel [LPA 3 pe pat hway

| eads to the production of (e to the

i nfl ammatory response thrdugh t het 'ng@ogaeﬂggt aggregati on,
degranul ati on and chenotaxis; scul grachetingadidi ot h nuscl e
contractility;, and on |ynphocyté&s. Thg WORLAPY6087/5 PCT/ BOLl/ 02341 -25
cysteinyl |eukotrienes, LTC4, 4, and LTE4, play 3 G role in the
pat hogenesis of adebknriendhe breypnent s of the | el
afford targets for therapeuti ¢
foll owi ng di agram Enzyne:5-1i ppxygenase ARACHIDCNI AQI D-Enzyme LTA4
Hydrol ase’ LTC4 Synt hase 5-Li pokygenase Activating Pr

Leukotriene LTB4 LTC4 LTD4 LTE4+—Receptor EB LT, Oys :
Accordi ngly, agents waeeptorare| 8bte|l to i ntervene i h@s&ﬁgos of the
5- |ipoxygenase pat hway afforg—an~opportunity for gat nent. An

exanpl e of one such agent is the 5-1ipoxygenase inhibitor, zileuton, a
therapeutig agent I\denbiddy, &ledS whith-S% dble to intervene in any of the steps of the 5-

lipoxygenase pathway afford an opportunity for therapeutic treatment. An example of one
such agent is the 5-lipoxygenase inhibitor, zileuton, a therapeutic agent identified as ZYFLO®
which may be represented by Formula (0.1.14):

10 ZYFLO®
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):



whi ch may be represented by Formula (0.1.14): S CHs O BN HO NH2 10
ZYFLQ(r) Zileuton (0.1.14) Another such agent is the LTD4 receptor

ant agoni swoaafsesiaukast, a therapeutic agent identified a®CATROLAIHE(r)

whi ch may be represented by Formula (0.1.15): WD 02/060875 PCT/1B01/ 02341
-26 CH3 ONHC O~H3 3 / NS OH3COO0O ACCOLATE(r) Zafirl ukast
(0.1.15) A further such LTD4 receptor antagonist is nontelukast, a

t herapeutic agent identified 5 as SINGULAF®R(r) which may be represented by
Formula (0.1.16): O T OH S H3C OH CH3 Cd N SINGULAIR(r) Montel ukast
(0.1.16) Another type of the above-nentioned therapeutic targets is the
LTB4 receptor, and an 10 exanple of an antqunlst for said receptor is

Bl I L- 260, a therapeutic agent_ which b-N represented by Formul a
(0.1.17): HOO1l O LLNH2 H3 - H Jot her exanpl e of

a therapeutic agent which is r antag{pi- s CGS- 15 25019c
whi ch may be represented by FornuIaH(O 1.18): N-g
&
H,CO O
ACCOLATE®
Zafirlukast (0.1.15)

A further such LTD, receptor antagonist is montelukast, a therapeutic agent identified
5  as SINGULAIR® which may be represented by Formula (0.1.16):

O+ _OH

SINGULAIR®

Montelukast (0.1.16)

Another type of the above-mentioned therapeutic targets is the LTB, receptor, and an
10 example of an antagonist for said receptor is BIIL-260, a therapeutic agent which may be
represented by Formula (0.1.17):

HO O

HiC Ch,

BIIL-260 (0.1.17)

Another example of a therapeutic agent which is an LTB, receptor antagonist is CGS-
15 25019c¢ which may be represented by Formula (0.1.18):



WO 02/ 060875 PCT/I1BOL/ 02341 -27 CH3 ONH H3COCH3 Nz \ H3 CCH3 OO
CGS-25019c (0.1.18) Nothing in the above-described state of the art
di scl oseswor2menshsl suggest to the artisan the novel conpeamdBoiof23iihe
present invention or their PDE4 inhibitory activity and the 5 resulting
significant inprovenent in therapeutic utility and therapeutic index in the
treatnent of inflamatory, respiratory and allergic diseases and
conditions. 4.0 SUMMARY OF THE | NVENTI ON The present invention is concerned
wi th novel conpounds whi ch have biological activity as inhibitors of the
phosphodi est erase so-called "Type IV' isoenzyne ("PDE4 10 isozyne").
Enbodi nents of the novel corrpmJuBnds of the present inventyen are active as
non sel ective inhibitors of the IPDE4 i sggyne. O her epbadi ments of said
novel conpounds have PDE4;fso pstrat e speci f{7Ci Yy, Mbpecially for
neE% |y

the D subtype. Said novel conp ! Wﬁ bgtdve or D-sel ective
PDE4 inhibitor activity are @gé useful in the therapeutic treatnent
of various inflammtory, allergic, and respiratory di seases and 15
conditions, and they afford in particul@S-a5%®gnificant inprovenent©ilri8} he
t herapeutic treatnent = of obst rucqsi ve respiratory di seases, especially
asthma and chroni c 'SBEP9 i feRboptesaivst platg P ‘é‘ﬁs%‘ FiS9ES) OF WoHdd Byagestip the

i nvention rel artissnthe movelcrvppuurds of thé-presert invéritiod oDheir PBE4 IRAIbitors bctiGityRdd\dd g
R2 N | n 5Y04e¥Mt,f6 s%nﬁéart é%rfﬁeﬁehﬁhé@peﬁéz %,ﬂtyl(’]ajn(rin(l})se?gpgléﬁczi%%rﬂh@ treaftheht 0

or 1, -j is ar 17 provi de e.nJ‘ I _
of inflammatory, respiratory and allergic diseases and conditions.

4.0 SUMMARY OF THE INVENTION

The present invention is concerned with novel compounds which have biological

activity as inhibitors of the phosphodiesterase so-called “Type IV” isoenzyme (“PDE4

10 isozyme”). Embodiments of the novel compounds of the present invention are active as non-

selective inhibitors of the PDE4 isozyme. Other embodiments of said novel compounds have

PDE4 isozyme substrate specificity, especially for the D subtype. Said novel compounds

having non-selective or D-selective PDE4 inhibitor activity are generally useful in the

therapeutic treatment of various inflammatory, allergic, and respiratory diseases and

15 conditions, and they afford in particular a significant improvement in the therapeutic treatment

of obstructive respiratory diseases, especially asthma and chronic obstructive pulmonary
disease (COPD).

The present invention relates to a compound of Formula (1.0.0):

20 (1.0.0)
— wherein —
-g isOor1,;

- is 0 or 1; provided that when j is 0, n must be 2;



WO 02/ 060875 PCT/I1BOL/ 02341 -28- -k isOorl -mis O, 1, or 2;, -nis 1 or
2; -W is -0-; -S(=Ot-, wheret is 0, 1, or 2; or -N(R3)- where R3 has the
samre 5 mweanenesas defined below, -W2 is -0-; -S(=0t-, wererTaBa1/23410, 1, or
2; -N(R3)- where R3 has the sane neaning as defined bel ow, or -CR29R30-; -
where --R29 and R30 are each a nmenber independently selected fromthe
group consisting 10 of -H -F;, -CF3i -(ClL-C3) alkyl; -(C3-C6) cycloal kyl;
phenyl ; benzyl; and pyridyl; wherein sai 8élkyl, cycl oal kyl, phenyl,
benzyl, and pyridyl noieties are each independently substituted with O to
3 substituents R10, where R10 has the sane neaning as defined below, -Y is
C(R a)-, wherekR a has tifosiane neani ng as defined below, or -[Nbo(OK]-
where k is 0 or 1; 15 - where --R a is a nenber selected fromthe group
consisting of -mH, -F, -Go 1-6N; -NO2; -(Cl-C4) alkyl; -(C2-C4) al kynyl;
fluorinated-(Cl -C3) alkyl; fluorinated-(Cl -C3) al koxy, - OR16; and

-C(=0 NR22aR22h; - V\heres18er ---R22a and R22b are each independently -H,
-CH3; -CH2CH3; - CH2CH2CH3; -CHZ(CHS)Z; - CH2CH2CH2CH3; - CH( CH3) CH2CH3;

- CH2CH( CH3) 2; -WC( CH3) 3; icyokoapy where Y &l @BUby2;; oraN(RYC WaBRNEWas thdRéanand
RB are eac a rrenber cpg P ntly selected fromthe group consisting of
-H, -F; -CP3; ‘%%eow (C3-C7) cycloal kyl ; phenyl and benzyl ;
wherein said yl 25.¢ | o henyl .. and he tle are each

i ndependent | yag\'ﬁbstl t ut edyé\n ’tﬂg( Jﬂ @erent B ?t %?‘t g%(él)_m)her ?‘ s the

a nenber sel ecteehing asefites bglowu -€RAS st i ng of phenyl; pyridyl; -F; -CI'
-CF3; oxo (=0; -OR16; -N®2; -CN, -C(=OOR's; -0 O)R16 - C(=0) NR16R17;
30 -0 C(=O NR16R17; -NR16R17; -NRL6C( O)REVG—NR‘ 6C( 0) OR17;

-NR sS(=0) 2R17; zan 308( O)2NR'6 17; where said phen r rid i S
A SRR 2 T G NI B I X S

10 of —H -F; —CF3, —(C4-C;) alkyl; —(C;3-Ce) cycloalkyl; phenyl; benzyl; and pyridyi; wherein
said alkyl, cycloalkyl, phenyl, benzyl, and pyridyl moieties are each independently
substituted with 0 to 3 substituents R', where R' has the same meaning as defined below;

-Y is =C(R';}—, where R', has the same meaning as defined below; or

-[N=>{(O),]— where k is O or 1;

15 — where —
—-R’a is @ member selected from the group consisting of —~H; ~F; —Cl; —CN; -NO,;
—(C4-Cs) alkyl; —(C»-C,4) alkynyl; fluorinated—(C, -C3) alkyl;  fluorinated-(C, ~C,) alkoxy;
-OR'; and -C(=O)NR%Z,R%,;

— where —

20 --R?%,and R%, are each independently —H; —CHsy; —CH,CHs; -CH,CH,CH;;
'CHz(CH3)2; —CHzCHzCHch3; —CH(CH3)CH2CH3, —CH2CH(CH3)2, —C(CH3)3, CyClOprOpyl;
cyclobutyl; or cyclopentyl;

-R*and R® are each a member independently selected from the group consisting

of —H; —F; —CF3; —(C4-C4) alkyl, —(C;-C;) cycloalkyl; phenyl; and benzyl; wherein said alkyl,

25 cycloalkyl, phenyl, and benzyl moieties are each independently substituted with 0 to 3
substituents R'%;

— where —
-R™ is a member selected from the group consisting of phenyl; pyridyl; —F; -Cl;
-CF5; oxo (=O); -OR™; -NO, -CN; -C(=O)OR'®; -O-C(=O)R', -C(=O)NR"R";
30 -O-C(=ONR™R"; -NR"R"; _NR™C(=O)R"; -NR'®C(=0)OR"; -NR"S(=0),R"; and

-S(=0),NR™R""; where said phenyl or pyridyl is substituted by 0 to 3 R'";



---R" is -F, -d; -CF3; -CN, -N®; -0+ -(C1-C3) al koxy; -(Cl-C3) alkyl; or
-NR16R17; - and 5 ----R16 and R17 are each a nenber independently sel ected
from t he wWooeapeosansi sting of -H -(Cl-C4) al kyl; -(C2-CApcalikarebst
-(C3-C6) cycloal kyl; phenyl; benzyl; and pyridyl; wherein said alkyl,

al kenyl, cycl oal kyl, phenyl, benzyl, or pyridyl is substituted by O to 3
substltuents sel ected fromthe group consisting of -F, -d, -CF3, -CN, and
-(CL1-C3) alkyl; - or 10 -RA and RB are t aken together, but only in the
case where mis 1, to forma Spiro noiety of Fornula (1.2.0): r (HzC) ~

A (CH2). X (1.2.0) - where 15 --r and s are independently O to 4
provided that the sumof r + s is at | eaStheledut not greater than 5; - and
--XA is selected from-CH2-, -CH(R')-, or C(R11)2-, where each Rl1l is

sel ected indepRHdent |y iof-Ft heiotbey -and -eamh Joas {(bBCHaREXyTELCIYaIRS, or
defined above; -NNBHF?”’ 20 where R15 has the sanme neaning as defined bel ow,
-0-; and -S(=0), where t is O, 1, or 2; - and said spiro noiety of
partial Formula (1 2.0) is substituted as tg_any one or nore carbon atomns
t hereof, other than that defining XA, by O to 3 substituents Rl4, where Rl4

has the 2§ sar_mmsﬁlem’g as d&é bét%da rls;&%mnd@&enaaqu@sabété@mthébmbE&@rs%f by
O or 1 substituent R15 nmeani ng defi ned bel ow

and as to a sul f¥rhedh ?H@P‘é'of‘ (Gmp ballgﬁnyl 2<%>€?b‘é’ﬁ'°%ﬂf¥5n%"e”30@@2¥'0@6’8%"’)"
PCT/ | BOL/ 02341 wifein Raidaiidgi, Rikbay ecytibakys penyirsaniyl @r pgridyet isaedurboye b RA

ndepondont |y of SAPS: R ATTHE RIS corhul i TR AR K a1

or together appear on any ring or rings cogprising a 5 meaning of the
noi ety 2 as defined below, and R and R2 are each a nenber independently

slelke?:t ed EuégméﬁhengBUp cofallsal tSRérﬂ@géﬂger(%]t- onlgér)l m@l T(asiecmer&rlhlg?: tog&?&r £4piro
al ky ri nate al ky an
Q= O)NR22aR22rlB12)' &A%’EF%%H%”;@

* *

H,C CH,),
r( 2 )\ /( 2

XA
(1.2.0)
— where —
15 -rands : are independently 0 to 4 provided that the sum of r + s is at least 1 but
not greater than 5;
—and —
XA is selected from —~CH,—, -CH(R"")-, or C(R""),~, where each R"' is selected
independently of the other and each has the same meaning as defined above; —-NR"-,
20 where R'® has the same meaning as defined below; —O—; and —S(=0)—, where t is 0, 1, or
2
—and —

said spiro moiety of partial Formula (1.2.0) is substituted as to any one or more carbon
atoms thereof, other than that defining X*, by 0 to 3 substituents R", where R™ has the

25 same meaning as defined below; as to a nitrogen atom thereof by 0 or 1 substituent R™,
where R'® has the same meaning as defined below; and as to a sulfur atom thereof by 0 or
2 oxygen atoms;



and R22b have the same neanings as defined above; -R3is -H, -(Cl-C3)

al kyl ; phenyl; benzyl; or -OR s, where R s has the sane 10 neani ng as
defi ned awoweneos®, R5 and Rs may individually or togethercappeanrian any
ring or rings conprising a neaning of the noiety QL as defined bel ow, and
R4, R5 and R6 are each a nenber independently sel ected fromthe group
consisting of - the following: 15 -(a) -H -CI; -(C2-c4) al kynyl;
-R16; -OR16; -S(=0pR16; -C(=OR 6; - éPCRlG -OC(=O R16; -CN;, -NO2;
-C(=O NR16Rt 7; -0OC(=0O) NR16R17; -NR 22aC( =0) NR16R17; -NR

22aC(=NR12) NR16R17; -NR 22aC(=NCN) NR 6R17; -NR 22aC(=N-N02) NR16R17;

- C(=NR22a) NR' 6R% and REH2C( =NRZ2q M&%hamnm&mmlﬁ%nd R® except that
=N- NO2) NR16R17: -NR16R17; -CH2NRL6R17: -NR 22a -NR
t Sﬁ(a\ other and of R* and

- OC(
22aC(=0) OR16; 2RepblBem MR bfza*é@%)“ﬁhi"? selgptegy 'ERM‘@
- CH2C(=NR22a) NR,6R17; - where --pis 0, 1, or 2; and R22a, R16, and R17
have the sane neani ngs as defined above; -(b) -(Cl- 4) alkyl; and -(Cl-C4)
al koxy in the -Bhsed Rhere one mﬂyim@aﬂyformeth%appe@&nmﬂylﬂﬁg ha@gsmemnésim ang
of -OR s under ve and R (G1- CA) oal kyl - wher ej
sai d al kyl @andm(g?)"n 3)?56% "é°éeé %p%ﬁ%en?%ow a%’ E ta%e W ﬁbﬁht pmber
substituents - lndegend€tly seledctedfraps thé gsoup striststreydf ~HCIF,CGZ); —@Mem@ga«bpowamm
(Cl-C2) alkylca 0 |kvil carBo YOINRZ el 1) 528N
aryl or heter oc(ééfwﬁl%w ﬁuonQQ%dgg 863 ah&él 6E Qér(do(t};é gONnRSI Etl'nvéh?ég? Fi(oherﬁf[
benzyl; fur anylimd Bet*?aé(ﬁy&rséf“ﬁﬂ&ﬁwgs Qﬁ)@éﬁ’&ﬁ;ﬁpgvet hienyl; t et r ahydr ot hi enyl ;
pyrrol yI yrr&gl dinyl; oxazolyl; oxazolidinyl; isoxazo
i soxazol i di nylI™™ t hi azol Vv ~H niGFsl ek rW‘F’”V"l %eﬂf%l %{chP@/I Wh‘?’%(ﬁ hhas & ind e AN
pyrazol yl ;1opyr mhmgiasrk;dfmecmmeb azolyl; thiadiazolyl; imdazolyl;
i m dazol idi nyl; WO 02/060875 PCT/ | BOL/ 02341 - 31 pyri di nyl; pyr azi nyl ;

pyri m di nyl ; pfj{r" i amdrﬁ’ﬁ ; p| peawmﬂmix;plauy Qﬂltqmmatzaprpyérontanyamgbydmgstcbmaﬂsnmg/é

tetrazolyl; pyran eti lin y ol yl

i ndol i nyl ; benZ6f % Qafﬁﬁywp'e@ aﬁldﬁ{}}fgoboeé%ﬁpga% t%a é "ﬁﬁﬁﬁr%ar?gn?/lmember
chromanyl ; benﬁﬂéﬂiuneélyﬂyselécted'ﬁdnﬂtﬂagmhp’bonssh@;r&I m dazol yl; benzoxazol yl;
benzi soxazol yl ; benzthi azolyl; quinolinyl; isoquinolinyl; 5 phthalazinyl;
qui nazol i nyl; quinoxalinyl; and puri nykhefollowingi~+ said aryl and heterocyclyl
noi eties are each |ndependently substituted with O to 2 substltuents R14 -
where --RB4 i49)a nenber-HselBct6H FEofmiatandr oBp cORTstSRPE - (CLEOR)":

al kyl ; -C(=O)OR'™;  -OC(=O)R'™®, —CN; -NO, -C(=O)NR™R'; -OC(=O)NR'"R";
-NRZ,C(=O)NR'R"; -NRZ,C(=NR'’)NR"®R""; -NR#,C(=NCN)NR'°R"";
-NR%,C(=N-NO,)NR"R"’; -C(=NR¥Z)NR"R""; -CH,C(=NR%,)NR"R"";

-OC(=NRZ)NR™R'; —-OC(=N-NO_)NR"R""; -NR™R'; -CHNR™R'; -NR*,C(=O)R',
20  -NR%C(=0)OR'; =NOR'®; -NR%,S(=0),R"" -5(=0),NR'°R"; and —~CH,C(=NR?,)NR'"*R"’;

— where —
-p is 0, 1, or 2; and R%,, R"®, and R" have the same meanings as defined
above;
-(b) ~(C+-C4) alkyl; and —(C,-C,) alkoxy in the case where one or more of R*, R®,

25  or R® has the meaning of -OR'® under (a) above and R'® is defined as -(C,-C,) alkyl; wherein
said alkyl and alkoxy are each independently substituted with 0 to 3 substituents —F or —ClI;
or 0 or 1 substituent (Cy-C,)alkoxycarbonyl—;, (C,-C,) alkylcarbonyl—; or
(C4-Cy) alkylcarbonyloxy—;

—and —
30 -(¢) an aryl or heterocyclyl moiety selected from the group consisting of phenyl;
benzyl; furanyl; tetrahydrofuranyl;, oxetanyl; thienyl; tetrahydrothienyl; pyrrolyl; pyrrolidinyl;

oxazolyl, oxazolidinyl, isoxazolyl; isoxazolidinyl; thiazolyl; thiazolidinyl;, isothiazolyl;

isothiazolidinyl; pyrazolyt, pyrazolidinyl, oxadiazolyl; thiadiazolyl; imidazolyl;, imidazolidinyt;



-(C3-C7) cycloal kyl; phenyl; benzyl; pyridyl; and quinolinyl; where said
al kyl, cycloal kyl, 10 phenyl, benzyl, pyridyl, or quinolinyl is
substi t utwd obyeid75 1, or 2 substituents -F, -d, -CH3, -ORPET/IBN@2341-CN, or
-NR16R17; and said R14 group further consists of -F, -C; -CF3; oxo (=0;
-OR16; -NO2; -CN, -C(=0O OR16; -0 C(=O R16; -C(=0O NRL6R'; -0O C(=0O NR16R';
-NR 1fi R17; -NR 1fi C(=O)R17; -NR 1fi C( O)CRl? -NR 1fi S(=0) 2R17; or
-S(=0) 2NR16 R17; where R16 and R' have tht "same neani ngs as defined above;
15 - and further where ---RIB is a nenber independently selected fromthe
group consisting of -H  -NRL6R17; -C(=0 R16; -OR16; -(Cl-C4) alkyl-CR16;
(C(CZO)C40)?16I ) (dylidiRid) pudabeiviyi- %mﬂhﬂﬂl%yndaﬂwq Nﬂibﬁlﬁl7plpﬂ£2@|yf CdidzoR); Kitaziny!;

al keny

phenyl :  benzyl XJrazol{yﬁ gg‘@wyl a %nq or%o{myﬁ\ﬁﬁ &héazr?yl gwdaly lrlgﬂnyl irer@“)ﬁvranyl
al koxy, 20 cyc? %rd'hkqwbenp?f'efﬁw l?e‘r&*zpflomepxlrl dyomenylquibrodothignlyl; i s1-Slisiszdiyut ed
wWith 0 to 3 subsbiiddesd |S ﬁ%%xaz T BerZbbxRH: %en%hé@ol)frlhequ%m%l ”%%’Uuﬂﬂgylfrom

defined abpve; agj ----R12 |s anenb i ndependent|y sel ecte

t he group ons‘?@l aﬁﬁ‘ylofq”'”?m"”)@ quing 1 P‘GQX'GW e ,sa'ﬂt(a‘ﬂ))?(lﬁl'éﬁ’-‘\ei@cycy
_NRL8RLY: - NRI:B@ktieS)pRiIdch inBicDEkntg)sTRB,ted A O-tDIRLBISILENPRYO;

-S(=0 PNR18R19, where pis 1 or 2; -(Cl-C4) alkyl; and -(Cl-C4) al koxy in
the case where R12 has the neani ng of -©GRIGeaxbove and R16 i s defined as
-(CLl-&4) al kyI .« Wherein said al kyl and al koxy are each i ndependently
substituted with 0 to 3'%@bﬂ‘?“’t‘%n?@em?%d@ﬁéﬁg%nﬁfpwp serggtingdof rifpmCaralkyid ;

- (C1- C2) al koxy@achymbalky!; ( §heni2 besdyk ydyeia;baaly huinahng whe(r@lsaQZAmyl cycloalkyl,

| kyl b I R16 30 -
T T s
consi sting of -PR -P(Qil-@i) oraiNR/ TR s zane saldeRly broumfisther eoapists af kFl- CbrCth@qoyI

i's substituted dy), QoR"OLNOE; -aoN; ~ct-0)0M0.HEBHK'® BEH) r’hﬁ@éf’o%’zéé-o N@?R” or
in the case vvhe 16 @Q &\ﬂ:g ¢ retakento to forma
moi ety whi ch |s'("g %nﬁ@? é% 4@ ﬁﬁ'ﬂ g?‘ b%&s&t?h% grf"ﬁ e
Fornulas (1.3. R aridrRﬂﬁ'gﬁve@ib@m&)ean\r@fasd@nhdébo@e O-Rz1 O R21 \R21 Q R21
R21 R20 R20 RRO R20 Rzo 5 (1.3.1) (1.3.2) (1.3.3) (1.3.4) (1.3.5 0O40H O
O OH R21115?21 R21 R21 R21 HO R zo ORendfuitherwhese —
--R® is a member independently selected from the group consisting of —H;
-NR"R"; —C(=0)R'®; ~OR'®; ~(C;-C,) alkyl-OR'®; -C(=0)OR"®; -(C,-C,) alkyl-C(=O)OR'®;
-C(=O)NR'"R""; —(C,-C,) alkyl; —(C,-C,) alkenyl; <(CH,).~(C3-C) cycloalky! where u is 0,
1 or 2; phenyl, benzyl; pyridyi, and quinolinyl, wherein said alkyl, alkenyl, alkoxy,
20 cycloalkyl, phenyl, benzyl, pyridyl or quinolinyl is substituted with 0 to 3 substituents R'?;
where R'® and R'” have the same meanings as defined above; and

— where —
-—-R" is a member independently selected from the group consisting of -F; —Cl;
-CO,R™; —OR™; —CN; -C(=O)NR'"’R"®; -NR"R"; -NR'®C(=O)R'®; -NR'®C(=0)OR":
25 -NR"*S(=0),R"%; —=S(=0),NR"°R"®, where p is 1 or 2; —(01-(:4) alkyl; and -(C;-C,) alkoxy in

the case where R'? has the meaning of —OR'® above and R'® is defined as —(C,-C.) alkyl;
wherein said alkyl and alkoxy are each independently substituted with 0 to 3 substituents
independently selected from —F; —ClI; —(C,-C,) alkoxycarbonyl; -(C,-C,) alkylcarbonyl; and

—(C4-C,) alkylcarbonyloxy; where R'® has the same meaning as defined above; and

30 — where —

----- R and R" are independently selected from the group consisting of —H;

-(C4-C,) alkyl; and phenyl; where said alkyl or phenyl is substituted by 0-3 of —F; or —ClI,



HO R2o0 R20 (1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10)0) OJ~ (O r' - Rz3
J~I RRZ3\V N R23 N-SNNN4"' 23 NRA4 NOR4 R4 "R3 R4/ 0 (O R
(1.3.11) Wo.03/04@®y5 (1.3.13) (1.3.14) (1.3.15) 10 - wherei RCTABR2Q3aANd R21
are each a nenber independently selected fromthe group consisting of -H
-F, -d,; -CH3; -CH2F; -CHF2; -CF3; -0OCH3; and -OCF3; --R23 and R24 are each

i ndependently -H -CH3; -0OCH3; -CH2CH3; - 2CH3; - CH2CH2CH3; - CH2( CH3) 2;
- CH2CH2CH2CH3; - CH( CH3) CH2CH3; - CH2CH(CH3)2;] -C(CH3)3; 15 or absent, in
whi ch case the dashed line - - - - represents a double bond; -QlL is a

noi ety conprising a saturated or unsaturated carbon ring systemthat is a
3- to 7-nmenbered nonocycli c, OI’_bhﬁ.thelcgseawh%reQstbze nber ed, fused
pol ycyclic; provided that QL is not a discontinuous or restricted biaryl

noi ety as defipgd under f&aldekRONe t@(@ﬁitog%@rrtglfd?m%o%leQQJhkc}‘ IQQ%e%'ep%tﬁéoom

of said carbon ring system nay be repl aced hét er oat om sel ected from
N, 0, and S \A/Ff%’i"éhe(ﬂﬁ?qp(?ﬁ&f’r'?t?gafpsaé@ rﬂﬂ'“k’!&-‘r(b@rﬂ&l’%ﬁf‘ﬁh%ﬂ@of and further
optionally a third carbon atomt ereof may_ be repla d by N - wherein

said noi ety defini ng is sub ut ed Qny ri r|n ergof by R4,
R5 and R6, which hawe tChe sa anj, n ef| ne b ve /Q§0875
PCT/ 1 BO1/ 02341 - 33 G &'a di® Ri'nuo Rres |ety

consi sting of a saturat zb or unsgtburated garbon ri system Hat is a 3-

to 7-menmbered nonocycl or that j.s a 7- red fused

pol ycycl i 05 wherein o {ggbal |y @r’?ej)car bort" é\gbm of carbon ring &k&@em
may be repl aced by et er oat ouy sel ect ?—gf( N, 0 ; e 0§H onal |y
a second 5 carbon 7dt omgRer edf, “an@®r u t;he : Ot i 0 th| T n atom

t hereof may be rep by N; &% a 1y s ¥ from
the group consisting,of e f b1 owiHE {oa) t heo'gr Qup congi stRizcng of
partial Fornmul as (1Rf 1) througtﬁ(l 1.15):7 O00O0

(1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10)

,r’f\ o N R AT YO r’\-‘/{-\\N/st *’\‘T‘I\N—ﬂm
\ \ \

. N—N N: \
N—S y; /\‘ 23
RwN 0 R R " R o o R

(1.3.11) (1.3.12) (1.3.13) (1.3.14) (1.3.15)

10 — wherein —

--R® and R*' are each a member independently selected from the group consisting of
—H; -F; —CI; —CHj3; —CH,F; —CHF;; —-CF;; —OCHjs; and —OCF3;

--R® and R* are each independently —H; -CH; —OCHz; —CH,CH,;; —OCH,CHg;
'CHchche,; -CHg(CHs)z; —CHchchQCHg; —CH(CHa)CHch3, _CHZCH(CH3)21 "C(CH3)3,

15 or absent, in which case the dashed line ————represents a double bond;

-Ql is a moiety comprising a saturated or unsaturated carbon ring system that is
a 3- to 7-membered monocyclic, or that is a 7- to 12-membered, fused polycyclic; provided
that Q1 is not a discontinuous or restricted biaryl moiety as defined under Q2 below; and

wherein optionally one carbon atom of said carbon ring system may be replaced by a
20 heteroatom selected from N, O, and S; where optionally a second carbon atom thereof, and

further optionally a third carbon atom thereof may be replaced by N;

— wherein —

said moiety defining Q' is substituted on any ring or rings thereof by R*, R® and R®, which

have the same meaning as defined above;



/R?A* ~J NORAANRBANB "R OR RO sv (1.1.1) (1.1.2) (1.1.3)
.1.4) ORsi * O(99g00RI6 RLI7 WR RT RTx AAB* OH(1.1.5)
.1.6) (WOob2/@g0os¢sl. 1.8) RO RO RO R16 R17 | 7 *- /| 7 R cpNT/B@/02417 ¢ N Y
N* YROORO O (1.2.9 (1.1.10) (21.21.11) (1.12.12) R O0Os NHRRI Rc
| *~NR7 ¢c N O(1.1.13) (1.1.14) (21.1.15) 10 - wherein where R16 and R17
have the sanme neani ngs as defi ned above; %?’d RO has the sane neaning as
defined below, --"*" indicates the point attachnment of each parti al
Formula (1.1.1) through (1.1.15) to the renmining portion of Fornmul a
(1.0.0); WD 02/060875 PCT/1B01/02341 -34 --q is 1, 2, or 3, provided that
where q is 2 23, R9 has TR |

fwo inst ancechr eSpeCtl\%eer EE&E_V Er&] ngtrlct m%@rﬁ%onekf%gks%@) f?vﬁt%ﬁe%@

t he same neanlmgatanated&ﬁnbnmdngmjstem thalnsaB- to 7-membered monocyclic, or that is a 7- to 12-

membered, fused polycyclic; wherein optionally one carbon atom of said carbon ring system

may be replaced by a heteroatom selected from N, O, and S; where optionally a second

5 carbon atom thereof, and further optionally a third carbon atom thereof may be replaced by

N;
A is a member independently selected from the group consisting of
— the following —
~(a) the group consisting of partial Formulas (1.1.1) through (1.1.15):
I [ |w
o R )J\ 7 R
A R B
)J\ /R7A */U\']‘ o~ * NTA . 'il
o) J l
R R® 9,
(1.1.1) (1.1.2) (1.1.3) (1.1.4)
0 R’
* )ko/(ﬁ)q\ 3 5 o I
| )]\ 7 /U\ 7 ><
7 *
R, R\ R’y N OH
(1.1.5) (1.1.6) (1.1.7) (1.1.8)
R R® R
R"® R" } 7 N 7 I
*/N R c N /R c */N O\R7
: N = O
. Z o} R® o}
(1.1.9) (1.1.10) (1.1.11) (1.1.12)
RQ
| o R®
*/N\g/R c | *
T */N\R7 N
I'e) c
(1.1.13) (1.1.14) (1.1.15)
10 — wherein —

where R'® and R'” have the same meanings as defined above; and R® has the same meaning

as defined below;

sk

indicates the point of attachment of each partial Formula (1.1.1) through

(1.1.15) to the remaining portion of Formula (1.0.0);



5 -0C(=0)-; --R7A is a nenber independently selected fromthe group
consisting of - the following: --(1) -H --(2) -(Cl-C6) alkyl; -(C2-C5)
al kenyl ; wp 020&876) al kynyl; where said al kyl, al kenyl Pa@raBoi2Bynyl is
substituted by O to 3 substituents R10, where RL0O has the sanme neani ng as
defined above; --(3) -(CH2)u-(C3-C7) cycloal kyl where uis 0, 1 or 2; and
further where said (C3-C7) cycloalkyl is substituted by O to 3
substituents RLO where R10 has the sanme meahi ng as defined above; 15 - and
--(4) phenyl or benzyl, where said phenyl or benzyl is independently
substituted by O to 3 substituents RL0 where R10 has the same neani ng as

defined above; - R7B is @ frengey pmfa@mamw d’nssﬂeér%cheﬂaéc hOMebMfy 8F-FHR at
consi sting of the fol | owi n tetrazol -5-yl ;

1,2, 4-triazol - 31§ast g, "?taz!l‘c"t‘roi' g‘?d’PSt%‘C%'e&P%H"Ve'Vl 2,3-triazol -5-yl

i mdazol-2-yl; im dazol ¥I i m dazol i di n-2-on- 4- yl; 1,3, 4- oxad| azol yl;
1,3, 4- oxadlazoFVZ on- jof 1 1 2, 4 oxadi azol - 3- yI

1, 2, 4- oxadi azol - 5s on- 3- yI adl 4- oxadi a

on=boyt 1 5 B adi azolyT Dt S E Ao e HTbRGMAS detned below: o
par at hi azi nyl ; ex@z@HOH- isoxazolyl; thiazolyl; isothiazolyl; pyrrolyl;
pyrazolyl; succinimdyl; glutarimdyl; pyrroli donyl ;2 25 piperidonyl;
2-pyridonyl; 4-iR7ni donyl js pemikainidapeddenly keleqtadrfiothythe goyp considiinydf ;
pyrazinyl; pyridazinyl; - and --(2) indolyl; indolinyl; isoindolinyl;
benzo[ b] furanyl; 2, 3-di hydr obenzof ur anyihe followdng: d+ hydr oi sobenzof ur anyl ;

2H 1- benzopyranyl; 2-H chronenyl; chromanyl; benzothienyl; 1H 30

i ndazol yl ; benzii dazol ykH; benzoxazol yl ; benzi soxazol yl ; benzot hi azol yl ;
benzotriazol yl ; benzotriazinyl; phthal azinyl; 1,8-naphthyridinyl;

qui nol i nyl ; i seq®i nol i nyHC el aleyk o{CrGk) alkeND, G2AOSQB AByCWhdrBBAI 0234} hikeryB5
qui noxal i n py. 3 00 ® i

i mdazo[ 1, %b a] perr%é(?J}Ms su‘gsmt%%%%?g:} ﬁ%/ 'tUQ%% grl gﬁé{élé g%lsg%éﬁ%grn%blpg as
where any noi et%?"?eé’cq P¥d in (1) or (2) above is optionally substltut ed
Wi th respect to ‘(»n) any one or nor e car bon atoms t her eof |onaIIy a
substituent Rla{dhere R14{Gled (?h%7)§)éﬁ‘ﬁ?'kﬁle‘é{'r‘ﬁ“ﬁg' 5s0.gbf9 rfe da”SHB whers S%iﬁy
one or nore nitr@ger cadiedl it Bessaofed biiato 3 substdiens Aibwndre &f° ha&tﬁe&@hﬁ&rﬁﬁanﬁ@
sai d noiety, opti d%?ned%bg /. a substituent R15 where R15 has the sane neaning

15 —and —

-(4) phenyl or benzyl, where said phenyl or benzyl is independently substituted by

0 to 3 substituents R'® where R'® has the same meaning as defined above;

-R7g is a member independently selected from the group consisting of
— the following: —
20 (1) | tetrazol-5-yl;  1,2,4-triazol-3-yl;  1,2,4-triazol-3-on-5-yl;  1,2,3-triazol-5-yl;

imidazol-2-yl; imidazol-4-yl; imidazolidin-2-on-4-yl; 1,3,4-oxadiazolyl; 1,3,4-oxadiazol-2-on-
5-yl; 1,2 4-oxadiazol-3-yl; 1,2,4-oxadiazol-5-on-3-yi; 1,2,4-oxadiazol-5-yi; 1,2,4-oxadiazol-3-
on-5-yl; 1,2,5-thiadiazolyl; 1,3,4-thiadiazolyl; morpholinyl; parathiazinyl; oxazolyl; isoxazolyl;
thiazolyl; isothiazolyl; pyrrolyl; pyrazolyl; succinimidyl; glutarimidyl; pyrrolidonyl; 2-
25 piperidonyl; 2-pyridonyl; 4-pyridonyl; pyridazin-3-onyl; pyridyl; pyrimidinyl; pyrazinyl,
pyridazinyl,
—and —
-(2) indolyl; indolinyl; isoindolinyl; benzo[blfuranyl; 2,3-dihydrobenzofuranyl; 1,3-
dihydroisobenzofuranyl; 2H-1-benzopyranyl; 2-H-chromenyl; chromanyl; benzothienyl;, 1H-

30 indazolyl, benzimidazolyl; benzoxazolyl; benzisoxazolyl, benzothiazolyl; benzotriazolyl;
benzotriazinyl; phthalazinyl; 1,8-naphthyridinyl; quinolinyl, isoquinolinyl; quinazolinyt;



as defined above, and all tautonmer fornms thereof; and (iii) any sulfur atom
thereof that is not a point of attachnent of said noiety, by 0, 1, or 2
oxygen atwo®2/04875-R9 is a nenber selected fromthe grouppPcenBii2B41g of -H;

-(C1-A4) alkyl; -(C3-C7) cycloal kyl; phenyl; benzyl; pyridyl; -C(=0 OR16;
-C(=O R16; -OR16; -(Cl-C2) alkyl- OR16; and -(Cl-C2) al kyl-C(=0O OR16; where
R16 has the sane neani ng as defined above; --R7c is a nenber independently
sel ected fromthe group consisting of t he 3°reani ngs of R7A and the meani ngs

of R7B defined above; 15 - and further wherein - N (1.1.15) --conprises a
saturated or unsaturated, 4- to 8-nenbered nonocyclic, or 5- to 10-

menber ed fused qmoxglieyy Hirani3, 4;d]ppmdumy@,lnhﬁuq4,mg]p9mﬁrﬂiem PEdHza(H |21 d)ridiny!;
nitrogen heter ﬁxvrg Formula (1.1.15); wherein
optionally fro%’&%&@y@teﬁm P{’)?r’g%gw said carbocyclic ring system may be
individual ly replaced by a nitrogen hetegpagl@m or optionally 1 carbon
atom t hereof nmay be replaced by an oxygen heteroatom or by a sul fur

het er oat om  or HphiorBaklitd % @ysrb(tzﬁa@iv@f&opﬁl&%rlﬁeubsm}édbﬁmIrggéba{kdimadnbMme or
repl aced bé a nitrogen heteroatom and a%/g‘?ﬂm roat,om or
t

nitrogen héterdii® B‘Hblat%{“ﬁmaﬁeﬂfrom'%"%@‘t%?@ "Wr?é?% hag)e ﬁ‘i‘f‘i‘%’ﬂ“?amg
partial For nul aas(defidledl8joveed) ey oad @v endrs niphero aednsy thetdos that st ed avpbiht of

tt 1 t 15 14
mngcmohag g%e Al <8 n{m}ﬁo&%@gm sggﬁb&emﬁﬁ&q%eréoa( ﬁas%ué)ﬁnké Msm.nﬁ

ni trogen atomns ﬁsﬁéﬁr@ﬁﬁbw I Prqrp ey égrms F@tﬁﬂ”ﬁ@”%@r%ﬂy R‘l'?S" ﬁta@ ”telﬁ@f §“&h’é not

meani ng as def i aysht atdtaehmennst saibl Imdieh bPOET, of DoXYGen awchsopt i onal |y  N-oxi de
forms thereof; or (3) any sulfur atomthereof by 0, 1, or 2 oxygen atons;
VO 02/ 060895 P&/ 1B01/ 0R341memi36 seleted orh Sthé wréupe corsssting o dHf -0TR-C.) bikY; a

[TDI ety conprisi BhRY: & ?e 9r te bRUP_CRASLEL e o(fC1 C.) alkyl-
"0 o) (G 2" (BB ARREER el ko ERTORT-CEEREG o) g co

-P(=0 ClC4 | kyl) 5 | kyl phosphi nyl -P(=0 NH2
(pélos?c)élc?r_i) aquo) Cc- ?3( aO) %ISO)E‘I) Nﬂ%@a?_[ ymgpegj?w;' ns)é}@)gted ﬁlémo)']é 8L’_?qq|_m§|stmg of the

bstituted ph h c); -S(=0 2CH sul fonic);
(21(1 8)|2NII£IR§6 gro- OrngB ﬁég;th(esuﬁa% %%I(H(;} evﬂ*?g él 6 |s(-C?—IS CI(:3 or o-)

t ol uyl ; g acyl sul fonam do sel ected from th roup consisting of
- O)NHS( 20) 2R25; - C( =0) NHS( =0) 2NF27d fugter =0 2(Cl-C4) al kyl;
-C(=0) NHS(=0) 2NH( C1-C4) al kyl; 10 -C(=0) NHS(=O) 2N (C1-C4) al kyl]2;
-S(=0) 2NHC(=0O) (C1-4) al kyl ; -S( =0) 2NHCESD) NHR;

(1.1.15)

--comprises a saturated or unsaturated, 4- to 8-membered monocyclic, or 5- to 10-
membered fused or open bicyclic, carbocyclic ring system containing a nitrogen heteroatom
20 as shown in partial Formula (1.1.15); wherein optionally from 1 to 3 carbon atoms of said
carbocyclic ring system may be individually replaced by a nitrogen heteroatom; or optionally
1 carbon atom thereof may be replaced by an oxygen heteroatom or by a sulfur
heteroatom; or optionally 2 carbon atoms thereof may be individually replaced by a nitrogen
heteroatom and an oxygen heteroatom, or by a nitrogen heteroatom and a sulfur

25 heteroatom;

— where —

any moiety of partial Formula (1.1.15) recited above is optionally substituted with respect to
(1) any one or more carbon atoms thereof, by a substituent R' where R" has the same
meaning as defined above; (2) any one or more nitrogen atoms thereof by a substituent R'®
30 where R'® has the same meaning as defined above, and all tautomer forms, and optionally

N-oxide forms thereof; or (3) any sulfur atom thereof by 0, 1, or 2 oxygen atoms;



-S(=0) 2NHC(=O) NH(C1-C4) al kyl; -S(=0 2NHC(=O) N[ (C1-C4) al kyl]2;

-S(=0) 2NHC(=0) R25; - S(=0) 2NHCN; - S(=0) 2NHC(=S) NH2; - S(=0) 2NHC( =S) NH( C1- C4)
al kyl ;- \80=80paisHC( =S) N[ (C1- C4) al kyl]2; and - S(=0 2NHS( =@C2R261/02341wher e
15 --R25 is -H -(Cl-4) alkyl; phenyl; or -OR18, where R18 has the sane
meani ng as defined above; - or - a pharmaceutically acceptable salt
thereof. The present invention is concerned in particular with a conpound
of Formula (1.0.0) 20 as above-recited whéfein the group 2 conprises a
menber selected fromthe group consisting of - the followng -noieties
represented by partial Fornmulas (1.2.1) through (1.2.32): (1.2.1) (1.2.2)

1.2.3) NS (1.2.4) (1.2.5) (1. 2/ 060 CT/ 1B01/ 02341 - 37
E1.2.7§ (1.2.8§ (1. 2)9§ /)N(NH W%/Z%Q'&I "'fﬁefg rE‘)(1 2.11) (1.2.12) H

(1.2.13) (1.2 ](4)9 (1.2.15) R15 * * * (1, 2 16) (1.2.17) (1.2.18) * * [ \
N NNN (1. 2 ) (1. 2. 205non€ty (?n?j_l?mg a smeppber \selgcted from™ the group consisting of

-O-P(=O)(OH), (phosphoric); ~PH(=O)OH (phosphinic); -P(=O)(OH), (phosphonic);
-[P(=O)(OH)-0O(C4-C,) alkyl] (alkylphosphono); -P(=0O)(OH)-O(C4-C,) alkyl)

5 (alkylphosphinyl), -P(=O)(OH)NH, (phosphoramido); -P(=0)(OH)NH(C;-C,) alkkyl and
-P(=O)(OH)NHR®  (substituted phosphoramido); -O-S(=0),0H (sulfuric); ~S(=0),0OH
(sulfonic); —S(=0),NHR? or -NHS(=0),R* (sulfonamido) where R® is —CHs, —CFs, or o-
toluyl; and acylsulfonamido selected from the group consisting of -C(=O)NHS(=0),R%;
-C(=O)NHS(=O),NH,,  -C(=O)NHS(=0)5(C;-C,) alkyl;  -C(=O)NHS(=0),NH(C;-C,) alkyl;

10 -C(=O)NHS(=O),N[(C+-C,) alkylly;  -S(=0),NHC(=0)(C;-C4) alkyl; —S(=0),NHC(=O)NH,;
-S(=0),NHC(=O)NH(C;-C,) alkyl; -S(=0),NHC(=O)N[(C;-C,) alkyll;; -S(=0),NHC(=O)R%;
-S(=0),NHCN; -S(=0),NHC(=S)NH,; ~S(=0),;NHC(=S)NH(C;-C,) alky!;
-8(=0),NHC(=S)N[(C,-C,) alkyl],; and -S(=0),NHS(=0),R*;

— where —

15 -R?® is —H; —(C4-C,) alkyl; phenyl; or ~OR'"®, where R™ has the same meaning as

defined above;
a pharmaceutically acceptable salt thereof.

The present invention is concerned in particular with a compound of Formula (1.0.0)
20 as above-recited wherein the group Q2 comprises a member selected from the group .

consisting of
- the following -

-moieties represented by partial Formulas (1.2.1) through (1.2.32):

o< =<7

* - \ N *

(1.2.1) (1.2.2) (1.2.3)
)T * .
\ et
AT s OXT Ao

(1.2.4) (1.2.5) (1.2.6)



N (1.2.22) (1.2.23) (1.2.24) NN- -N SN (1.2.25) (1.2.26) (1.2.27) WO
02/ 060875 PCT/1B01/02341 -38 HOS NONO (1.2.28) (1.2.29) (1.2.30) H
HN** / woM2o&0875 NI/ * (1.2.31) (1.2.32) wherein " * " PpeTABGyaIbBAl
indicating the two points of attachment of said group @ to the remaining
conponents of Forrmula (1.0.0). The present invention is concerned in
particular with a conpound of Formula (13?:0) as above-recited wherein the
termnal group Z conprises a nenber selected fromthe group 5 consisting
of partial Formulas (1.1.1) through (1.1.3), (1.1.5), (1.1.6), and (1.1.10)
through (1.1.14), in which a preferred nmeaning of R7A or R7c is the neaning
hydi rogen, nethyl, trifluoronethyl, iso-propyl, phenyl, cyclop yl,

cycl obutyl, cyclg ~tyI/ Qr cycl ohexyl nstrated ip
(1.4.24) thr ough. X8y hel ow. The @@ Aventi on
W th a conpound*o ornfa (1.0.0) inw R ~10 Z conp

Formulas (1.1.4) an?miﬂyl.lo) t hr ough (&2%914). A preferred1neaning of R7B
of partial Fornmula (1.1.4) where v is 0 0f’'1, or R7c of par&i%ﬂ) For mul as
(1.1.10) through (1.1.14

is the neaning of a nenber selected fromthe

group consi sting of paq ay Forrmulas (1.4.1) through (1.4.28) strated
below. *~N i N IN R15/ NN R 15/ NN R 15/ N tetrazol -
1,2,4-triazol -3yl i m ) )

(1.4.3) (1.4.4)
1, 3, 4- oxadi azol yl

(1.2.10) (1.2.11) (1.2.12)
H
N .
(1.2.13) (1.2.14) (1.2.15)
R15
; oy P
€ - O
. N
(1.2.16) (1.2.17) ' (1.2.18)
S - )~
. - \ N N
N= N 7\ N . 7\ *
(1.2.19) (1.2.20) (1.2.21)
* N * /I
N
(1.2.22) (1.2.23) (1.2.24)

S O LG

(1.2.25) (1.2.26) (1.2.27)



(1.4.5) (1.4.6) (1.4.7) (1.4.8) WO 02/060875 PCT/1B01/02341 -39- S N NN
N=~ N 1,2,5-thiadiazol-2-yl 1,3,4-thiadiazolyl oxazolyl isoxazolyl

(1.4.9) (WOo422@B711.4.11) (1.4.12) R15 R15 S XI1_Q N N t RCaaBdyi2341

i sot hi azolyl pyrrolyl pyrazolyl (1.4.13) (1.4.14) (1.4.15) (1.4.16) N R15
NNS\Y N*\V I *CJ*= N N*~ pyridyl pyrazinyl 1,2, 3-thiadiazol-5-yl
pyrrolidinyl (1.4.17) (1.4.18) (1.4.19) (1.4.20) OO S * \ AD/ furanyl

t etrahydrof uranyl thienyl phenyl (1.4. 21)3?1 4.22) (1.4. 23) (1.4.24) *"'0
cycl opropyl cyclobutyl cyclopentyl cyclohexyl (1.4.25) (1.4.26) (1.4.27)
(1.4.28) where "*" indicates the point of attachment to the renaining
portion of Forrmula (1. 040) hon atom | optuﬁnal
substituted by a S 2 hd R15

meani ng as def i-reé \ and opX al b\ 0 |de
forms, thereof. 5 inveation is turther conterned in partlcular
with a conpound of Fornula (1.0.0) as above-recited wherein the term nal

group Z conprises partpag) Fornulas (1.1.4)2apd (1.1.10) thrgugp)(1.1.14),
and wherein preferred ani ngs of R7B and 7c in said partial Fornul as

(1.1.4) and (1.1.20 j 1.1.14) ndependently a menber
sel ected fron1t( oll sti.ng_of” py '. mrnulas (1.5.1) through
(1.5.29): WO 02/5' ‘ BO1/ 02341 A5 *

(1.2.31) (1.2.32)

0o n

wherein is a symbol indicating the two points of attachment of said group Q2 to the

remaining components of Formula (1.0.0).

The present invention is concerned in particular with a compound of Formula (1.0.0)
as above-recited wherein the terminal group Z comprises a member selected from the group

5 consisting of partial Formulas (1.1.1) through (1.1.3), (1.1.5), (1.1.6), and (1.1.10) through

(1.1.14), in which a preferred meaning of R74 or R7¢ is the meaning hydirogen, methyl,

trifluoromethyl, iso-propyl, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl
illustrated in partial Formulas (1.4.24) through (1.4.28) below.

The present invention is also concerned with a compound of Formula (1.0.0) in which

10 Z comprises partial Formulas (1.1.4) and (1.1.10) through (1.1.14). A preferred meaning of

R7g of partial Formula (1.1.4) where v is 0 or 1, or R7¢ of partial Formulas (1.1.10) through

(1.1.14) is the meaning of a member selected from the group consisting of partial Formulas
(1.4.1) through (1.4.28) illustrated below:

* N\ * N * * N
g < B * B¢

N—N
tetrazol-5-yl 1,2,4-triazol-3-yl 1,2,3-triazol-5-y! imidazol-2-yl
(1.4.1) (1.4.2) (1.4.3) (1.4.4)
N
\<_\7 0 N N
\ * * X * z
N, ) Y ~ )
R" N—N N—0O O-N
imidazol-4-yl 1,3,4-oxadiazolyl 1,2,4-oxadiazol-3-yl 1,2,4-oxadiazol-5-yl

(1.4.5) (1.4.6) (1.4.7) (1.4.8)



N NO NR15 |ndonI i ndol i nyl isoindolinyl benzo[b]furanyl (1.5.1)
(1.5.2) (1.5.3) (1.5.4) * O/ | OI\ OI\ O 2,3-dihydrobenzo-

1, 3- dlhydwoummhmmzo- 2H 1- benzopyranyl chromanyl furanyl pCunBonyd2341
pht hal anyl (1.5.5) (1.5.6) (1.5.7) (1.5.8) R1I5/ RI5 SNNNOGON ON
benzot hienyl 1 H-indazolyl benzim dazolyl benzoxazolyl (1.5.9) (1.5.10)
(1.5.11) (1.5.12) 15 * ON\ SA\NR N SN N benzi soxazol yl benzot hi azol yl
2H 1, 2- benzot hi azi nyl benzotriazolyl (1.5 %3) (1.5.14) (1.5.15) (1.5.16) /

N \N\ \ N / \' N quinolinyl isoquinolinyl 1,6-naphthyridinyl

1, 8- napht hyr

N~* cl>* *  phthal azi py| _qui nazol i ngl qui noxal i nyk 1H pyrazol of 3,.4-d] -
pyrimdinyl (1.5. 21)\@. 5. 22) (1. 5\/ (1 5. 24) %6060875 PCT/ é/ 02341
-41 \ NNNI N N NNN NiN N-N
1,2,5-thiadiazol-2-yl 1.3,4-thiadiazolyl oxazolyl lsoxazolyl
(1.4.9) (1.4.10) (1.4.11) (1.4.12)
*%\ * $‘|5 $15
S %f S N N,
N:/ —N . Sé: /7 . Sé: /N
thiazolyl isothiazolyl pyrrolyl pyrazolyl
(1.4.13) (1.4.14) (1.4.15) (1.4.16)
Ng 15
» p - E
/ ) : S
N *
pyridyl pyrazinyl 1,2,3-thiadiazol-5-yl pyrrolidinyl
(1.4.17) (1.4.18) (1.4.19) (1.4.20)
o) 0 S .
furanyl tetrahydrofuranyl thienyl phenyl
(1.4.21) (1.4.22) (1.4.23) (1.4.24)
* *
cyclopropyl cyclobutyl cyclopentyl cyclohexyl
(1.4.25) (1.4.26) (1.4.27) (1.4.28)
where “*” indicates the point of attachment to the remaining portion of Formula (1.0.0); and
where each carbon atom is optionally substituted by a substituent R': and where R™ and R'®
have the same meaning as defined above; and all tautomer forms, and optionally N-oxide
forms, thereof.
5 The present invention is further concerned in particular with a compound of Formula

i di nyl

(1.5.17) (1.5.18) (1.5.19) (1.5.20) R15 N/

IN* 1\

(1.0.0) as above-recited wherein the terminal group Z comprises partial Formulas (1.1.4) and

(1.1.10) through (1.1.14), and wherein preferred meanings of R7g and R7¢ in said partial

Formulas (1.1.4) and (1.1.10) through (1.1.14) are each independently a member selected

from the group consisting of partial Formulas (1.5.1) through (1.5.29):



pyrimdo[5, 4-d]- imdazo-[1,2-a]- 1,7-naphthyridinyl pteridinyl
pyrimdinyl pyridinyl (1.5.25) (1.5.26) (1.5.27) (1.5.28) RI5 N NN 1
H purinylw0D2868% where "*" indicates the point of attaebmapal/ et he
remai ning portion of Formula (1.0.0); and where each carbon atomis
optionally substituted by a substituent R14; and where R14 and R15 have
t he sanme neani ng as defined above; and all tautoner fornms, and optionally
N-oxide fornms, thereof. 5 The present i nv8hiion is also concerned with a
compound of Fornula (1.0.0) wherein the termnal group Z has the neaning
of a noiety of partial Forrmula (1.1.15) where the nunber and position of
carbon atons and repl agenent thereof hysone or nore heteroatons, as well
as the substitution of f/one or nore said carbon at4g

s thereof by Rld where
Rl4 is oxo (=0 ¢ ane el ected @- a way @ 7\ CONRr i sesr
sel ected fromthe_grioup 10 cong W of par! NTBlas (14 rough
(1.7.46): NONONNO "Ozz~~O T C 0 succi -1-yl glutarimd-1-yl
pyrrolidin-2-on-1-yidolyl peri d- 2- onindolipyl (1. 7. 1)is¢iddony®) ( 1. 7 b&)zofblfurdnyt) *
N N ~OYCxQx O pyriqs3yon-1-yl pyrjgof-on-1-yl px{.‘sge\g N-3-0N- 2\ 4y
azetidin-2-on-1-yl = (1.7.5) (1.7.6) {1.7.7) (1.7.8) 02/ 060875

PCT/ 1 B01/ 02341 -%f *d** ON if % ONOO ?: HTT --, . (=~ ?:H §.JN O
O * *
* ==

2,3-dihydrobenzo- 1,3-dihydroisobenzo-  2H-1-benzopyranyl chromanyl
furanyl furanyl; phthalanyl
(1.5.5) (1.5.6) (1.5.7) (1.5.8)
/R15 ;
R
S N\N N o
/ *
* - -
. N N
benzothienyl 1H-indazolyl benzimidazolyl benzoxazolyl
(1.5.9) (1.5.10) (1.5.11) (1.5.12)
15 *
Q s.. R
N N /
/4 S N\
N N
benzisoxazolyl benzothiazolyl 2H-1,2-benzothiaziny! benzotriazolyl
(1.5.13) (1.5.14) (1.5.15) (1.5.16)
N [:Q\l N~ NN
@ \} ' |
. N N
/ *
* *
quinolinyl isoquinolinyl 1,6-naphthyridinyl 1,8-naphthyridinyl
(1.5.17) (1.5.18) (1.5.19) (1.5.20)
/R15
N N N
—h—— X
@CN I \}— [ N
_N P N =
N
phthalazinyl quinazoliny! quinoxalinyl 1H-pyrazolo[3,4-d}-
pyrimidinyl

(1.5.21) (1.5.22) (1.5.23) (1.5.24)



H im dazolidi

pi perazin-2, 5-

(1.7.13) (1.7.
1H cycl ohepti m d- 2-azabicyclo[2.2.1]- norgor n-5-en-2,3- phthalimd-1 -yl;
imd-1 -yl 1 Hisoindole-1,3(2H)

azol - 2-on-1-yl

dion-1-yl (1.

n-2-on-1-yl pyrazol -5-on-1-yl im dazolidin-2,4-dion-

dion 1-yl 1-yl (21.7.9) (1.7.10) (1.7.11) (1.7.12) O * * * *
N O NONWoMN2@sdsN H 1/ i N 4,5-di hydro-5-o0x0- benzi m daralritReiz2en- 1
H qui noxal i n-2-on- 1 H quinazolin-2-on- 1 Htetrazol-1-yl 1-yl 1-yl 1-yl

14) (1.7.15) (1.7.16) OO Ol *-N OJ~N* *>N OO

hept - 5- en- 3- on- 1-y| di car 5&
7.17) (1.7.18) (1.7.19) (1.7.200 H~ O NOCNONONOH

3-azabi cycl o[ 3. 1. 0] 2H- azepin-2-on-1-yl yrazol I di n- 3, 5-di on-

i m dazol i di n- 2-0 hexane- 2, 4< di Qn-.3-vyl N 7.21) ( N
(2.7.23) (1.7. MOS\ §§) ~N-N *N
oxazol i di n- 2-on - oxa hIaZO|I 1

H1, 2,3-triazoi- 1 yl

10

pyrimido{5,4-d]- imidazo-[1,2-a}- 1 ,7-naphthyridinyl pteridinyl
pyrimidinyl pyridinyl
(1.5.25) (1.5.26) (1.5.27) (1.5.28)
R
N
N
-
N N
1H-purinyl
(1.5.29)
where “*” indicates the point of attachment to the remaining portion of Formula (1.0.0); and

where each carbon atom is optionally substituted by a substituent R'*; and where R' and R"
have the same meaning as defined above; and all tautomer forms, and optionally N-oxide
forms, thereof.

The present invention is also concerned with a compound of Formula (1.0.0) wherein
the terminal group Z has the meaning of a moiety of partial Formula (1.1.15) where the
number and position of carbon atoms and replacement thereof by one or more heteroatoms,
as well as the substitution of one or more said carbon atoms thereof by R* where R' is oxo
(=0), are selected in such a way that Z comprises a member selected from the group

consisting of partial Formulas (1.7.1) through (1.7.46):

* *

* * I

succinimid-1-yt glutarimid-1-yl pyrrolidin-2-on-1-yl piperid-2-on-1-yl
(1.7.1) (1.7.2) (1.7.3) (1.7.4)
* I *
' " Ao |
N (0] -
| - 0 N
Y pZ { =0
0
pyrid-2-on-1-yl pyrid-4-on-1-yl pyridazin-3-on-2-yl azetidin-2-on-1-yi

(1.7.5) (1.7.6) (1.7.7) (1.7.8)

)



2(3H) - on- 3-yl

PCT/ 1B01/ 02341
H 1, 2, 4- tWDa20b0815 y|
HN N NN * ON N

pi perazin-1-yl
/| -Nto/ *-N

2, 3-di hydro-iso-indol -
7-on-6-yl
*N*-N*-N NN |
H pyrazol o[ 4, 5- 1H pytazol o[ 4, 5-
b] pyri di n-4-on- 2-yl

/ *-N\N' H\ 1-H imdazol -3-on- 2Nyl H- benzim
RO ol
N
H

imidazolidin-2,4-dion-

1-on- 2-yl

(1.7.25) (1.7.26) (1.7.27) (1.7.28) WD 02/ 060875

*

-43 ~J ~\N NNNNNN i
azetidin-1-yl
pyrrolidin-1-yl
(1.7.33) (1.7.34) (1.7.35) (1.7.36)

tetraz

| / O 3-azabicyclo[3.2.2]-

imidazolidin-2-on-1-yl

(1.7.9)

*

|
N
O ~
N
X )
N—N
H

4,5-dihydro-5-oxo-
1H-tetrazol-1-yl

(1.7.13)

Z— &

e

1H-cycloheptimid-
azol-2-on-1-yl

(1.7.17)

3-azabicyclo[3.1.0]-
hexane-2,4-dion-3-yl

(1.7.21)
r°
N
\*
oxazolidin-2-on-1-yl

(1.7.25)

pyrrol o[ 3, 4-b] pyri d
(1.7.37) (1.7.38) (1.7.39) (1.7.40) OOOO N
N~ HH N 1, 3-di hydro-indol -2- pyrrol o[ 4, 5-b] pyri di n-
3-on-2-yl.e]pyridin-7-on-2-yl

oR- 1-vyl

pyrazol-5-on-1-yl

(1.7.10)

/
N
(o
N
H
benzimidazolin-2-on-

1-yl
(1.7.14)

O

<

N—=~*

2-azabicyclo[2.2.1]-
hept-5-en-3-on-1-yl

(1.7.18)

(2

| 0]
2H-azepin-2-on-1-yl
(1.7.22)

O
o
ﬁl/\l »
*/ N
1,3,4-oxadiazol-

2(3H)-on-3-yl
(1.7.26)

m dazol - 1- vyl
ol -1-yl piper
O
pyrr
e

non- 3-yl

(1.7.41) (1.7]42) (1.7.43) (17.44)

0o

N
H

1-yl
(1.7.11)

I
e

1H-quinoxalin-2-on-

1-yi
(1.7.15)
O

*

N

0]

norborn-5-en-2,3-
dicarboximid-1-yi

pyrazol -1-yl 1

i di n-1-yl
OO0* N\ M

ol o[ 3, 4-b] pyri di n-

5, 7-di on- 6-yl

O O\ ~NH
2-

1-yl
(1.7.12)

*

(1.7.16)
o)

*

N

O
phthalimid-1-y!

O,

piperazin-2,5-dion-

0]

(1.7.29) (1.7.30) (1.PC3ABO@34132) N=N

*-N

*-N

/N

1H-quinazofin-2-on-

1H-isoindote-1,3(2H)-

dion-1-yi
(1.7.19) (1.7.20)
| N
N O
e
N
\*
O
pyrazolidin-3,5-dion-  imidazolidin-2-on-1-yi
1-yl
(1.7.23) (1.7.24)
S Z N
G i
N /N N
\* *
thiazolidin-3-yl 1H-1,2,3-triazol-1-yl
(1.7.27) (1.7.28)
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on-3-yl (1.7.45) (1.7.46) Any noiety that is a nenber selected fromthe
group consisting of partial Formulas (1.7.1) through (1.7.46) depicted
above, i nwbuwdeeosepti onal substitution thereof w th respectCraBoif@p4iany one
or nore carbon atons thereof, by a substituent R14 where R14 has the sane
meani ng as defined above; (2) any one or nore nitrogen atons thereof by a
substituent RL5 5 where R15 has the sane rxgam ng as defined above, and all
tautomer fornms, and optionally N oxide fornms thereof; or (3) any sul fur

at om t her eof by 0, 1, or 2 oxygen atons. WD 02/ 060875 PCT/1B01/ 02341 -44
The present invention is further concerned with a method of treating a

subj ect suffering f m a di sease condition rre ated by the PDE4

i sozyne, especially rr} D subtyge thereof, in i ol e of reg@ti ng the
activation and degrBmdl ation of h n eosi nophl)l\bN conprising —N
admnistering to said subject in need. of said treatnment a 5 therapeutically
effective amount ,pf. A ﬁrrpound %f/rafé?ﬁ”}” a (4.0 p)'t%%l_q%,?crl bed AROYE,
Simlarly, the present nventio ’so concerfied Wt phar maceut'| cal
conposition for us@73% such a tH&fdPeutic treaf'n®db, conprisiHg-#)conpound
of Formula (1.0.0) descri bed above together with a pharmaceutically
acceptable carri er@\e pr esent Nm\entl on rel a es o PDE4 i sdiyne,

especi ally D subtypeN_inhi bi tor%| 1Q conpri si ng.a gonpound of formul a
(1.0.0) as described above which < useful in treatihg or preventifg one
or nmenbers sel ec omthe gr di seas . ders d| tions
consi sting of: Lﬁ%n% ‘?”?O Q#/%? I'?)yp g’ 86(35/1”%3'[ pat hoa'ggreag'gg

asthma that is a n‘érﬂi@? sel ect ed’ 1713@mthe groug N EY stl ng of (Tat-3i c

ast hma; non-atopic z at opi c, bronch‘PaI

| gE- medi at ed ast hog; anchi al as astR ‘
intrinsic asthma caysed /by pattiophy |i ol pgi c drd
caused by environnmental factors; i
cause; non-atopic asthng; broncld ti c ast hnma; errphyserrat ous ast hma;

exer ci se- i nduceazasdybioE,2.2pC C yPadIo[eAdlpyaEH-N MR 3-dihldib &otindse  agyridBe, £83§@Rkh-by
bacterial, fungal nopi3ef ozoal , o67\diondtyli nfecti onon- mgln al | ergi g-asé-hima; 20

i nci pi ent ast hma; y infant syndgome; - chr acute
bronchoconstriction; ﬁr oni c br 03 Z §) smal | Q wz;ys obstruc{1|7o4no) and
enphysema; - obstrugtive or infla tory ai rwayq di seases of atever type,

tructive o Namat ory
from thengroyp consisiiRg of] asthma;

etiology, or patho esis; or an
di sease that is a—Nenbler sel ectedN 2

pneunoconi osi s; chr eosi nophi | 1| eunoni a; obstr um N/
pul monary di sease ( ; COPD t haf cl udes chrtbnic bronchiti
1,3-dihydro-indol-2-  pyrrolof4,5-b]pyridin- 1H-pyrazolo[4,5- 1H-pyrazolo[4,5-
on-1-yl 3-on-2-yl elpyridin-7-on-2-yl blpyridin-4-on-2-yl
(1.7.41) (1.7.42) (1.7.43) (1.7.44)
0] 0]
P
N *—N
\
N
H
1H-indazol-3-on-2-yl 1H-benzimidazol-2-
on-3-yl
(1.7.45) (1.7.46)

Any moiety that is a member selected from the group consisting of partial Formulas

(1.7.1) through (1.7.46) depicted above, includes optional substitution thereof with respect to

(1) any one or more carbon atoms thereof, by a substituent R' where R" has the same
meaning as defined above; (2) any one or more nitrogen atoms thereof by a substituent R

5 where R'® has the same meaning as defined above, and all tautomer forms, and optionally N-

oxide forms thereof; or (3) any sulfur atom thereof by 0, 1, or 2 oxygen atoms.



pul nonary enphysema or dyspnea associated therewith; COPD that is
characterized by irreversible, progressive airways obstruction; adult
respi r at owg odiostsress syndronme (ARDS), and exacerbati on ofPCaITBN2341
hyper-reactivity consequent to other drug therapy; 30 - pneunobconi osis of
what ever type, etiology, or pathogenesis; or pneunoconiosis that is a
menber selected fromthe group consisting of alumnosis or bauxite workers
di sease; anthracosis or mners' asthma; asBtstosis or steamfitters'
asthma; chalicosis or flint disease; ptilosis caused by inhaling the dust
fromostrich feathers; siderosis caused by the inhalation of iron

parL icl eSBSSI I 11 cosmeocrrewnt HIeftdn |§1lf§|ﬂ'%86boncgayr%gl7 mesm?g%ci/@t) tzrgﬁrimgthstsubject
ast hma; and .t unDcon|05|s

bronchitis of S\Aﬁer?' Cfroo ? yhERSS T SPEen m?g' tS?G%eS tﬁ%epggd' ISRV BIRERP E‘ ®tMhat
is a nenber swbigpe éldi‘rfqu of itheolgr efupegy@hrsg stlnfr ragtl\@tlora@ud eddgrapnletint ok hument e

I aryngot rac heaéos.nwrmacmrﬁ;srgmg aa&ﬁ.h.g@hﬁg tus oggdi sIubﬁct s}atr@e& h&l s onGthdrt Sa
croupus br Qus bronchijtis;

n
OO o sl el Srbtsofsh AP G JueUat 08 e JEHbep Sbowend
vesi cul ar br or@mildrlysthe prebert invbntoo tingss cafcembd vl e iphargaeeutied! icahpapition ¢or use

pat hogenesis; Qfy, 9{9mp%ef:@éiaﬁmsmaéom&.sggcﬁ@@g&é8{)5%@% (1 0Dk R s HbOHP

consi sting of cylln ric bronchiectasis |ecta5|s
fusi form br onc"‘f’i’PéectP%heéW'"&é]BP?’F‘éF?}“'ﬁ?"@SﬁE‘fﬁp@E'teé?éF@‘ cystl c br onchl ect asi s;
dry bronchi ect asi S and ct asis;

ic
rhinitis: or perennirl prgﬁelngrméierg'op hrle'ﬁ{%f ?Pﬁ'ﬂk&r tef%ecﬁf'y \98'r '"k‘&pﬁ%g
eti ol ogy, ® pampodesesinpount ofskamslat(i.g. Oi hatlescabed abevﬂmlmcrselueeftxled treatogiot he

group consi st gﬁ‘&/eﬂtfing dAe o |n%'ﬂ¢ber@sel’é@t@@%h‘n' tﬁ@bro%bé‘Uﬁdlée'a%s BbHi&s, Und BRERhE
sinusitis; et hnoi d frontal, maxillary, or sphenoid sinusitis; -

r heurmt oi d art‘?‘?P?'Tt'P%°of what ever type, etiol ogy, or pathogenesis; or

rheumatoid 15 arthrgéﬂlwﬁr {]\%atévser ge&tg%r sgl %ﬁ*ﬁ?de];"rs()@cﬂt%n'm g‘mu%ﬁ%eﬁ%{

consisting of acute art
arthritis; deg’@!@éﬁeatfmmethararwpu Qqn§'st'ﬁ9rﬁfea§<m'<b9§hraa,t Tanratepic astymas allergichasthmag ;

proliferatisve Asdid)brdntisal, @s%éo@été@aamrh@rnrbmem aﬁdmyeésfsa%alasn&ﬁé hruet dsthmar
gout, and fever and Ft I N associ

eosi nophi | - r el'S2F & acéluseéjf %&é’mféyrs'o oy?lc?ed'atg{aga‘f%gfix" 'Bﬁ’c BEMRAEHES &Y or
an 20 eosi nopimvionmehiat fectondi @@erderasmmmoflwk@wmmbeppamteeusemdwfa@mqwn@roup

consi sting of br@&ﬁh@@&tﬂhé'é?nph%é'nm&@%ﬁ{thhﬁf bleldi éﬁh&n@ecﬁé’s‘iﬁrﬂé’%@&Jpétﬂynal'—é%trfnlaer
syndrone; chronj c._eosi nop %g%um)m a; tropical pul mnary eosino

br onchopneunpnilMectye paPg? F"F‘ﬁgﬁ’ By bactssial. finpal ppratozoa) o Wi vfRson: BHY ?i'faﬁi'crﬁﬁ‘ma
eosi nophi |20, ahdigerg esthrgs;avhebzyrisfetisgndaorge;i tis or Churg- Strauss syndrone;
polyarteritis nodosa (PAN); and system c necrotizing vasculitis; 25 -

atopic dermatitis; ofhreni¢ erasule kienchegonstiigion,gthropid kspnghitis; smali eiwdys obstpushen;

and emphysema;

~ obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis; or an obstructive or inflammatory airways disease that is a member selected

25 from the group consisting of asthma; pneumoconiosis; chronic eosinophilic pneumonia;
chronic obstructive pulmonary disease (COPD); COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated therewith; COPD that is characterized by
irreversible, progressive airways obstruction; adult respiratory distress syndrome (ARDS), and

exacerbation of airways hyper-reactivity consequent to other drug therapy;

30 - pneumoconiosis of whatever type, etiology, or pathogenesis; or pneumoconiosis
that is a member selected from the group consisting of aluminosis or bauxite workers’
disease; anthracosis or miners’ asthma; asbestosis or steam-fitters' asthma; chalicosis or flint -
disease; ptilosis caused by inhaling the dust from ostrich feathers; siderosis caused by the
inhalation of iron particles; silicosis or grinders’ disease; byssinosis or cotton-dust asthma;

35  and talc pneumoconiosis;



- urticaria of whatever type, etiology, or pathogenesis; or urticaria that
is a nenber selected fromthe group consisting of inmune-nedi at ed

urticari ayvooongisesrent - nedi ated urticaria; urticariogeni cpPomiBel/@B41i nduced
urticaria; physical agent-induced urticaria; stress- induced urticaria;
idiopathic urticaria; acute urticaria; chronic urticaria; angi oedema; 30
cholinergic urticaria; cold urticaria in thf aut osomal dom nant formor in
the acquired form contact urticaria; gi am urticari a; and papul ar
urticaria; - conjunctivitis of whatever type, etiology, or pathogenesis; or
conjunctivitis that is a nenber selected fromthe group consisting of
actinic conjuncti vitisonchidsitot whateadr! thsd, eticlog)l N Paihvgdriesis; GCbibechRieNthagisOals
COI"I] unct I VI t I S rﬁbéregtgéc?edcﬂ% Utﬂgt I'XL] t!’;&)SISﬂ'{g %CU?G %l‘olfllnfg:ttlsl Véct I Slaryngc;ra%pea m ¢
catarrhal conj URCTT Vit S; onj unct’i Vi nd v

conj uncti vi ti sProgshdisy @@@B‘?‘S ‘I’WI“BOE?‘GZ@&PFOHCEB&-@MUN @OM'tlvmaWeb@f\Cmt}ﬁpe
etiol ogy, or plﬁfebﬁlgengéithrﬁatlcobrohwﬁlst ipfoduit@b brSnoﬁmEre@Qﬁlﬁylocﬁ@u?c&edtré;ﬁ%éa‘ﬂe
group con3|5st [ L;}gnc(%ms ndve atrl on tﬁtf all or part of e uvea; anterior
uveitis; ITIitTs; Tk " Proga );C|ItIS granul omat ous uveitis;

nongr anul omat ous uve r S
choroiditis; and choﬂ%&éﬁg&l@% ?gvnétb&?%g et'&w@ & p%thogrﬁﬁg'g ci rBron H?Igdrt%)slés that'
what ever type,?2 d0P¢BRGHgSelecisd h‘b@eﬁ%@i §°”55F”€h19f toylfdec W%P'%?%S %aﬁ'alt'atﬁ% a
menber sel ect emoﬁthaEIBEfuglfdﬁu [orérenisetadid; Rgpildry ProncfdcyasRl @@stie Srdnemediadid; | py €

sclerosis; o:'ic%\e%BEJs,”a%rr&l&&}ér&?cn%' %' ple sclerosis; -

aut oi mrunell nf anmatory di seases 0 Bver type, eti oI ogy, or

pat hogenesjgs; or 10 sgddoRdi b GEHHIRYs! S\jdmt AedicthRBase sfht@l}s dr %vhgte%?q%%
sel ected from t he gr oug'{]conm Sstin aut ol nmune hemat ol ogi cal di sorders;

hemol ytic anenf'QO9% S e Peenstie s ﬂgusﬁﬁﬁ@t (SRS selggigehirom trle(ﬂr%iﬁépﬂ?'%“”g of

t hr onbocyt openpurulpuropumrmpruseyussimmtus deutp s cresnid sieushit;Bid thnpad, jreman@axitans jor
scl er oder ng; E,%,d Sngi@nul omat osi s; dermatonyositis; chronic active
hepatitis; nyasthenia gr avis; Stevens-Johnson syndrone; idiopathic sprue;

aut oi mune i nfl ammat Qﬁéﬁn@ﬁ@bﬁﬂrﬁs@f%@t@ﬁb’? typel iyl ¥e pAif éjeﬁés'?s erIQéUFna?q[ld
0S| S alveolitis;

di sease; endocrin ano | sease; . sarcoi

chronic hy ers@h’é'f R\?FF?’S E%ﬁﬁ‘efﬁeggo'ﬁr“i“?rﬁﬁpgp Binsistla,of @cyte (rgRits: agulg, aoHty o
di abet es or di athetissschmerlid iinflagmaiope atthritian tegenerativey eittiritis;; infactioua| anthaitis u Synoe
posterior uvei fdmiis; pkbﬁfeaatnwmwgédnw.éar@r@ SfoBrertétd AR

ker at oconj unctivitis fuse interstitial pulnonary fibrosis or

interstitial |ung filgé0sdngfeviedirapaintisgocRtddWmn miymmbtohosi s; cystic fibrosis;
psoriatic arthritis; 20 glonerulonephritis with and w t hout nephrotic
syndrone; acute gl onenidosinepbiiréldteds gisordérajh athhtieger typep bilabdgy Corspatrdyenssis; ni an nal

change neply opadsh¥pnil. refalearra@sreéry(h'ameraomwbéﬁ a&&tefoe fl%m he %b%ﬁaéo%@.stmg of

pSOfIaSIS atoplc dermatit contact dermatit grc co
dermatitis; be?ﬁs@ﬁph"faarﬁul'"i‘%‘larypé‘ﬂ’ﬁﬁti%u%"s'”ﬁ%’ﬁ‘ﬁh|'~@f§‘§'Selsytdﬁ@??at“(ﬁ‘éqw epphtigus
fol i aceus; andpreemphipgtaspical pligérans cosinophilia; bronchopneumonic aspergillosis; aspergilloma;

granulomas containing eosinophils; allergic granulomatous angiitis or Churg-Strauss
syndrome; polyarteritis nodosa (PAN); and systemic necrotizing vasculitis;

25 — atopic dermatitis; or allergic dermatitis; or allergic or atopic eczema;

— urticaria of whatever type, etiology, or pathogenesis; or urticaria that is a member
selected from the group consisting of immune-mediated urticaria; complement-mediated
urticaria; urticariogenic material-induced urticaria; physical agent-induced urticaria; stress-
induced urticaria; idiopathic urticaria; acute urticaria; chronic urticaria; angioedema;

30 cholinergic urticaria; cold urticaria in the autosomal dominant form or in the acquired form;
contact urticaria; giant urticaria; and papular urticaria;

— conjunctivitis of whatever type, etiology, or pathogenesis; or conjunctivitis that is a
member selected from the group consisting of actinic conjunctivitis; acute catarrhal
conjunctivitis; acute contagious conjunctivitis; allergic conjunctivitis; atopic conjunctivitis;

35 chronic catarrhal conjunctivitis; purulent conjunctivitis; and vernal conjunctivitis



25 - prevention of allogeneic graft rejection follow ng organ
transplantation; - inflammtory bowel disease (IBD) of whatever type,

et i ol ogy,wompaishtogenesi s; or inflanmmatory bowel di seasePpCiaBoi/3#a nmenber
selected fromthe group consisting of ulcerative colitis (UC; collagenous
colitis; colitis polyposa; transnural colitis; and Crohn's disease (CD);.
30 - septic shock of whatever type, etiolqggy, or pathogenesis; or septic
shock that is a nenber selected fromthe group consisting of renal
failure; acute renal failure; cachexia;, malarial cachexia; hypophysial
cachexi a; urem c cachexia; cardi ac cachexia; cachexia suprarenalis or

Addi son' s di sease; -ow&itis esf onmtegaclyp i iplogy) Cor GatHogEnedisa®r avatBnBatgid en aember

i nfection by ' SN ' ' = Lyer . inj ~. WO
03] coey Rl P VBRSNS o L rc i kSl ki
pul nonary hy pdftig.edyslitigniridocyclify rpeanuipsiatays Siaile SongiaNRPItouss ¥ eiip oResPaNtigeiYd
secondary ost e0¢@f fsstetior uvelli§ Rhéraiditifl&hy obrofeyiitigm di sorders of what ever
type, etiology, or pathogenesis; or a central nervous system di sorder that
is a nenbeb sel ect eghsdriasis) t he group consisting of 5 depression;

Par ki nson's di sease; |earning and nmenory inpairnment; tardive dyskinesia;
drug dependence; artreitiptssedesgsistqf vhatemerriynea etiolngyl. eferpeaenesist dramultiptec

Huntington's eik&anembdf b&iduiedSrofi thE @&Bp cHRisBAY &ipsinag) frédiSssiva RfitibiRakLiRIdsE:
atrophies; - inf eft ion, & emnal |y, infection by viruses wherein such

vi ruses incr efg‘éfeﬁqg"g ﬁF"é@%cT‘i’ lite %Cfemﬁ\?lﬂ- a in their host, or wherein such
viruses are sensiti v &%Vir%ﬁgx}r%giéf&sé’acses &Rur%éﬁv & ettipgé){ %g%ﬁoggf?eskbéﬁ

their replication or other vital Ivitres are adverse o

i ncl udi ng '8 vigpgatommuer/infiamaanpifiterses BpE PateMien Af'edird Frrbihs 9EWR SPRYSHAG obf

HI g— 1, H V-2, zanthmdrk\hebiatdggicamagealdendi hemolyicVshenhisf la;bl@s’lilaéneﬁhliiaerﬁﬂké FedS sl

and Herpes vir il udi ost. n. I pes. Si eX;, = St
and fungus i nfo g%ﬁ?,dﬁé&&lkﬁgﬁ\g}?ﬁm‘é@é%ﬁ%gg@ﬁ%ﬁ% t%‘%é‘f%grer SERsTY \’/)gy?hé)}4 Sri{.g,
upr egul ati on Isglerpigrmg; Wegner's grppulongiosis; derawtrotypsits; chronin edtive henstitis; eygsthenia
fungal meningigdvs; StdveRd-IhHEGA byhdWdae iBidpathit SSpRkes JadtdimARaRé URtRnh@ioriM dove!

ot her druq@ of,. choi ce for thit.t.rfa{jrren(ﬁ of sn)ésten‘i C %/easiih and fung.us .
infectionsy i FEFUEFnYCHRY eafRtis o oM mdseass SRy RFAP2tY: Sa_ra:ve SpPOFSATCi n
B; i m dazol es,sawsoidesjs; eliventlitis; whrooik dypessronitivity| ppeumenitisn aarodrg biliam dirketis goveaieol e;

triazoles, e. Gjapetbd F ARBERE Gnefild (X;SJ ANZE&oR uvald FERIHRSUs Hr BosteRorJuveitis;
Anphot ericin posonmal Anphotericin B m a- reperfusion

B and 20 L] el cin B. - ischem

injury; autoi FEGIPEOHNSYESEiCCa; epidemin kesplpaPivRTMitE: difush inSersitial puy BCRr9sis

I eukem: a, HVo rtrft@rstniial_olnsg ﬁb@ﬁmsidbpgﬁhihmmmbmtysﬁbrédia:l rtgyticammk_)sisr pt@iaticliagaitise;

urogeni t alypanqy IRk Rith B withoSOiddfifolie sHABNRY: Q8HELRMARREHAs; idiopathic
nephrotic syndrome; minimal change nephropathy; inflammatory/hyperproliferative skin
diseases; psoriasis; atopic dermatitis; contact dermatitis; allergic contact dermatitis; benign
familial pemphigus; pemphigus erythematosus; pemphigus foliaceus; and pemphigus
vulgaris;

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 a member selected from the group consisting of ulcerative
colitis (UC); collagenous colitis; colitis polyposa; transmural colitis; and Crohn's disease
(CDy;.

30 - septic shock of whatever type, etiology, or pathogenesis; or septic shock that is a
member selected from the group consisting of renal failure; acute renal failure; cachexia;
malarial cachexia; hypophysial cachexia; uremic cachexia; cardiac cachexia; cachexia
suprarenalis or Addison’s disease; cancerous cachexia; and cachexia as a consequence of

infection by the human immunodeficiency virus (HIV),

35 - liver injury;



In particular, the conpounds of Formula (1.0.0) are useful int the
treatnment of (1) 25 inflanmatory di seases and conditions conprising: joint
i nf | amratwom/osdseumat oi d arthritis, rheumatoid spondyl it P€T/IB01/02341
osteoarthritis, inflammtory bowel disease, ulcerative colitis, chronic

gl onerul onephritis, dermatitis, and Crohn's disease; (2) respiratory

di seases and conditions conprising: asthng acute respiratory distress
syndronme, chronic pul nonary inflamatory - 7éease, bronchitis, chronic
obstructive airway disease, and silicosis; (3) infectious diseases and 30
conditions conprising: sepsis, septic shock, endotoxic shock, gram negative

sepsi s, toxic shock- paioean Mppereric amitpoNaingices palendrphypakdneioh;al , Vi ral
or fungal infection, and influenza; (4) imune diseases and conditions
conpri sing: aut oi mmbenalipssditeasss; pryrsaneasteopppisiand segphtimyadtapomsisgr af t  vs.
host reaction, allograft rejections, nultiple sclerosis, psoriasis, and
allergic rhinitis; aﬁﬂ"t(%)"erm%étys@n‘é’éaé’é§ G Hate R BhiPe Qﬁﬁ@%@ﬁpﬁihwﬁﬂﬁis bome

resorption di S&;’h&@lsner@tﬁxsr@&@hf&ﬁr@ﬂ tha]ig! bYmerfists ReXtad $8HONEl Ao teBndidtihg i on
or mali gna:%iu,%cac exi gecon & V\D 02/ 060875. PCT/I 01/ 0234 -48 human
n"gﬁ’%

acquired i SPErId] e?{ S8y e(aA] 953" TATTIRDh AR RYuRTAVE A4S 1G; g
(H'V) i nf ect i @ependance] dD@ripsslexttiedeenipl @x (eART)as that lactohphioy atingion's seega,

ti ssue formati@fsontsydiRade, pgﬂaﬁggggf"an%hb ialdfhic ARphidscukem a. DETAI LED
DESCRI PTI ON OF THE | NVENTTON™ 5 Compounds The present invention is

concerned with novel iafawmyndpecidny affedidy ke vireps amertire duchbyirusey Mtkeasé 1thd. 0)
as follows: O

.3 Z Z Y [/ (L. g. WRA R Rz . t k
R RS (1.0 0) Pegelin L iuEad Perdesk SR Tehyirniseryie tpdealgton o
i nventi on 16 cTNEuns dhdirbedt salhat/ theiu nghiicatiGe ot dtber \4a|0acti\eﬁeatdre1gd\fecsetyh@p&mnfrary
of the Inventi ﬂaudm“g %Wr&sh%lcl‘pg%%énme¥ QQeé?éd fro?rﬁfhg g%gmgr%%q'?g 6fsf—*l\P-r1 OMI'\/%Qnd

hereafter in terns of a range o erent types and

enbodi nents, a8 CYtoREoANES.IGMY: EpRIGR ASRPY IS ARd (eﬁa&eaé%ﬁ eluging Herpes
exenplify the zoarpotAgpeosimpex;mul a (1.0.0). Preferred and nore preferred
enbodi ments of said 15 conpounds are also set forth, but it will be

under st ood t hat the-rg@st ahd déingusichfegliond evhereie saifl syeastnamio funaiy arensesities to o,

and does an; | L;m:»éulétilaﬁ @C?Rﬁ-aosr glt&ﬁ TWFeé%%dui:tB}{qmtli\é?rnhwt,t g'gr ?Lgnagldmgﬂngitis;
particularly when administered in conjunction with other drugs of choice for the treatment of
systemic yeast and fungus infections, including but are not limited to, polymixins, e.g.,
Polymycin B, imidazoles, e.g., clotrimazole, econazole, miconazole, and ketoconazole;
triazoles, e.g., fluconazole and itranazole; and amphotericins, e.g., Amphotericin B and
20 liposomal Amphotericin B.

— ischemia-reperfusion injury; autoimmune diabetes; retinal autoimmunity; chronic
lymphocytic leukemia; HIV infections; lupus erythematosus; kidney and ureter disease;

urogenital and gastrointestinal disorders; and prostate diseases.

In particular, the compounds of Formula (1.0.0) are useful int the treatment of (1)

25 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, chronic pulmonary inflammatory
disease, bronchitis, chronic obstructive airway disease, and silicosis; (3) infectious diseases and

30 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;

35 reperfusion injury, cachexia secondary to infection or malignancy, cachexia secondary to



sai d conmpounds. The nmeaning of the termnal noiety Z set forth in detail
above is that of a nmenber independently selected fromthe group consisting
of parti awomemensias (1.1.1) through (1.1.15): O O O O O PcAaviBeil@3R7A R7 R
7B, RANO*\NAN OR R RV (1.1.1) (1.2.2) (1.1.3) (1.1.4) W

02/ 060875 PCT/ 1B01/02341 -49- ORs OM3 0 0 R16 R17 X17 RA R7TA * R7B OH
(1.1.5) (1.1.6) (1.1.7) (1.1.8) RO RO RO 6 RL71 7*_i1 71 NRc NRC
NO 7¢c >(,N*/ Y-NROOR9O (1.1°9)°(1.12.120) (1.1.11) (1.1.12) RO
107Rs ,Nl L Rel NR7T N Oc (1.1.13) (1.1.14) (1.1.15) The substituents
R7A, R7B, and R7c, as well as R9, R16, and R17 of the above enunerated
partial For mdjhaﬁan aguinal dnm?ﬁe Béfﬁieﬁcyssybdrsugbsmbsmanmn %G»un&@ﬂeﬂcnenalzwusRHM

R15, R18, an efl A e

the int ended |sn(f:e§l:|b% opAﬁqéj relat&e gom?Pl? 83‘R?r)-l lhepo:oo Yorrgngthot% félzna\?q%le% orrpa‘ég tp/p
enbodi nent s \/\FBP&WWI‘L@ @f@d?&'éef&'érrprl se 5 part| cul ar neani ngs of the
substituents R7A, R7B, R7c, and R9, as well as of the other substituents
that forma p@mAmtolﬁmsmhm-mﬂoaﬂE|Nﬁau-downbod| ments include, but are not
limted tosthese sebmpeudds I n paragraphs (i) through (vi) further below In
order to assist the person of ordinary skill in considering the scope and
extent of the desdhe pesephinghtidrhe cpcesenwith myvehtampousdstwhiahmidy becemedented,

certain terns,apghBKRT. 6654DRws:

uI ar

(1.0.0)

10 The broadest scope of the compounds of the present invention is circumscribed
above under Section 4.0 relating to the Summary of the Invention. A further description of
said compounds is provided hereafter in terms of a range of different types and groups of
embodiments, as well as specific embodiments which characterize and exemplify the
compounds of Formula (1.0.0). Preferred and more preferred embodiments of said

15  compounds are also set forth, but it will be understood that the recital of such preferences is
in no way intended to, and does not limit the scope of the present invention with regard to

said compounds.

The meaning of the terminal moiety Z set forth in detail above is that of a member

independently selected from the group consisting of partial Formulas (1.1.1) through (1.1.15):

0O 0 ; 0 O ,
B Ahe™ s .

. |
0] R’

(1.1.1) (1.1.2) (1.1.3) (1.1.4)



10 used herein are defined in the paragraphs i nmedi ately bel ow. As used
herein, the expressions "-(Cl-C3) alkyl", "-(Cl-C4) alkyl", and "-(Cl-C6)
al kyl ", woe2pemsended to include branched as wel | as straipghtiBeines41
conformati ons of these aliphatic groups. Thus, the above-quoted
expressions include, in addition to the straight chain entities nethyl,
ethyl, n-propyl, n-butyl, n-pentyl, and n-h xyl, the branched chain
entities iso-propyl, 15 iso-butyl, sec-buityl, tert-butyl, iso-pentane

(2- nmet hyl but ane), 2-nethyl pentane, 3-nethyl pentane, 1-ethyl propane, and
1- et hyl but ane. The neani ngs of the above-quoted expressions are also
intended to apply topgaid expressions whether or not they are substituted.

Thus, the expre |on )fluorlnated (C1-C3) alkyl"™ is intended to enconpass
the wvarious fI %L ecies 0P the n-propyl @nd iso-propy'®alr'phatic
groups. 20 Bot h Q a are defi fled _herein as cnprising a saturated or
unsaturated carbon ringpggystemt tR7 a 3- tos/-nefhpered non lic, or
that is a 7- to 12-nenbere fused WO 02/060875 PCT/ 1801/ 02341 - 58t

pol ycycli c; mhereiﬁtbélionally oné!l.tlr bon aton1oﬂ‘b@|d carbon Hﬂn@)systen1
may be replaced by a heteroatom selected fromN, and m@f

optionally a secoad cgrbon atom thereof, and futher,optlonah y athird
carbon atomt hereo y be repl ac# ﬁ'N These eflﬁ?btlons/ Q #nded
to nean first, ac Nring systen1haV|ng two or e rings, el y
bicyclic 5 and trtcyc'(c nor e espe@lally bi cycldc, IR1 which théDrlngs are
fused, i.e., there( gopt |east ong 1 fgir of bridgehgad carbon af ¢

present. These polygyclic ring systems may be saturated or wunsaturated.
Second, the above- uoted definitiongis also intended to nmean a carbon ring
systen1haV|ng two Qr | ® rings i nRahi ch said ring re di scontinuous,

i.e., they are atfachegd %o each oI er by a sirdgl¢ or\doubl e coval ent bond
and there are no bridgehead carhoti atghs 10 present. /These pol ycyclic ring
systems may al so be &turated or unsatufated. Resp ing the situation
where a carbon rin{-si{&tem has be€r-¥&l ected thafl-1i'9) discontinuous, as
opposed to one that_is fused, it should be noted that the noiety QL is not

pernitted to be suctheasupstiuens Rinol%s. ead Hin 35 wel! sy efh - e Rnoefelhy abpveon

the ot her handynmbmitddGfaHial BdmbRs2E wii §§ﬂ9$ édﬁ%ﬁ&tdeﬂtst@" %“Sﬁtzq'-@t IRON R Lnd S
further provided herein that the nmoiety 15 (2 nu ei t her "have 't hé nmeani ng

of a carbon rifg %’ﬁs??—fﬁ?q H%IP‘"% §"Qj|p§1‘,’6’ﬁt? rﬂ?@ﬁge'"ﬁﬁ‘“qr‘t ofnihetintenped eScPpfe Ohdhni ng
of a "rest r| ctce»dwpbm@s;df thec arebam invientipn s YRdrigimar Adoadirdérmg) Within Tseheseopiammprise

essenti al erSIEIP eﬁn.h&egf 9‘%6 ubQ[n?e‘f%% \Aﬁ7}¢%etﬁ Fe, e der L gy GX f‘?t?es'at‘?m”r ‘o

dlscontlnuou restric h™ as het & N°1 1%t en
mean a di scontsunsimmtsr thagfosy st part off qutnas(eﬂ 0).p daidcgrabddinentsnigelgigs bnara sot

defi ned | mredi il o ARRRL oPn WHLERBH Ridistsathaachan atoms 20 are

joined by a bon ere |t|ona carbon atons present

between said bri dgﬁ'&?&‘#t&%éﬂ@ﬂwe%%ﬁ of aaﬁlar(y?sk.u he&&\rsraaﬁr@rtﬁescbﬁe RESEM of are
contained onl ythe'z Iaescrlptlon <¥f tlule %re%trant mveﬂtton se[i)?onxcr}g%alftgr fclejr%aln telv:r;msngnds xsptreesrs]?ons

10  used herein are defined in the paragraphs immediately below.

As used herein, the expressions “—(C;-C3) alkyl”, “—(C4-C,) alkyl”, and “~(C+-Cs) alky”,
are intended to include branched as well as straight chain conformations of these aliphatic
groups. Thus, the above-quoted expressions include, in addition to the straight chain entities
methyl, ethyl, n-propyl, n-butyl, n-pentyl, and n-hexyl, the branched chain entities iso-propyl,

15 iso-butyl,  sec-butyl, tert-butyl, iso-pentane (2-methylbutane), 2-methylpentane,
3-methylpentane, 1-ethylpropane, and 1-ethylbutane. The meanings of the above-quoted
expressions are also intended to apply to said expressions whether or not they are
substituted. Thus, the expression “fluorinated—(C,-C3) alkyl” is intended to encompass the
various fluorinated species of the n-propyl and iso-propyl aliphatic groups.

20 Both Q! and Q? are defined herein as comprising a saturated or unsaturated carbon

ring system that is a 3- to 7-membered monocyclic, or that is a 7- to 12-membered, fused



Consequently, the types of restricted biaryl and di scontinuous ring systens
that may conprise a neaning of @2, but that may not conprise a neani ng of
QL i ncl udep oen6msrs a/ia, the 25 follow ng, where the nunbecs/métes4it he
nanes refer to the partial Formulas therefor recited el sewhere herein:

bi phenyl (1.2.1); 3-phenyl-pyridine (1.2.2); cyclohexyl-benzene (1.2.3);
[2,2 ] bipyridinyl (1.2.4); bicyclohexyl (1.2.5); 2-phenyl-thiophene
(1.2.6); 2-phenyl-furan (1.2.7); naphthaf@hé (1.2.8); diphenyl et hane
(1.2.9); 4,5-diphenyl-1 Himdazole (1.2.10); 3- benzyl-pyridine (1.2.11);
4, 5-di phenyl -oxazole (1.2.12); fluorene (1.2.13); 9H carbazole 30 (1.2.14);

E),f{egyllég)et her h( polykydifa) va/helélh optdRhig o§’1& c&b&rﬁ%t]omcﬂﬂ b&@ljclaﬂb@n (idg yslel mapibenamidsgene
e Il r1.4ai

[ 4, 4' ] bi pyr i EX/? ‘(qimi 5‘15)"(9“55 T'°"c“|"'o|5P[e>‘? > q“fp  gptignel %f %C‘i"é’)“aq%’f‘paﬁ%%ﬁe?ﬂf

(1.2.23): 3- benfiydiey loplppellyci thied ¢athop, azom) the@opyneyiyé replacezby §. Thdsexdefiiptions

2- pheny! - 0xazobg iftdndld %%earﬁ‘r&r@éﬁfﬂ)onﬁﬁg';ftgﬁ R&irglwd -of flore r%k“é&ﬂ@cﬁé}? f%icga-ié 8;?

1.2.28 henyl - benzot h |
(12,29 2 PRNE RS Osiins L A8k b REDFATL 225

|c5mfprmgs are fused, i.e., there is at least one
10, 11- di hydr o- p#i afibbidgebeddxafton zepis peesérit. ThR )polyWEIIORIGOBRS rRCHE IsRGa234 1
-51 As a furthgreahldiutst é%foh&) Nhe bﬁqv)é“qb&tepﬁe(zﬂﬁ@gﬁ' rssélﬁe%tén'a% to fedh 2 c%rb%ﬂpln& hyl

m)letyls a restricted ary noi et I ned rein sl nce
fused bi cycl i cSY#aThhaying dwonsearaeeas ‘H'@Ch 1 g REeAseRlinyas. At o‘ﬁﬁy ar&r?éla‘thﬁ@r e
are no het er oatosash pthersgat singld ol douwb®d doRytknt BOhEANG, th€8 atd v bridgéiRad Babeh atehis | €

al 50 a {use DLRYGH! ot bDBaRang: RERUSe o8, buldgshegd fanben ators. Ts 5

not a restrict erern, since a ni

heteroatomis al so Re§&RMy the @msimémhg@fa @éerrpHn%fsy§t§r§tﬁéscﬁe%q égieefewthé
used herein requires that the fused ring system tricyclic or hi

pol ycycl i ¢ whefiEcoatiers @ fprased & %\eéﬁ%ﬂﬂfuseﬁhé SM%@]W“*W@W? moiety Q) 'S not
I f di

of G but may PRGEHEHEn bRt FE g AR Mol (Tt BE HERR "

"saturated or isms@tred &t mldnmnibmnusrm trds sgaamaamltt |ha1rth|es provided ffereih that the moiety
12- menb tended .t d
Suchsat urSt e FUSCAUEY P PERHRLRC SRS SrRD a9t BB e,
bi cycl o[ 2. 2. 2] Omteahrqnheamrlglocytrbﬂr[u&dhalyl]mmd; syshint. yadoofdigly, BésCtivarydential
bi cycl O[ 3.3.1 l«{ag%{%ls’ havd ggﬁ%gﬁﬂrlogetﬁﬁ%nﬂéq%rb&ggl}gn dll&%tlrﬂ}aggl 8¢ geléﬁ}gtgg

expression is al'so Intende e such nono unsat ur at e
tricyclic carbBAY Wychs 9% peeeherrin gdntersied dmynean (5i dsentgupuring %ﬁ%%ﬁﬂsed and
bi cycl o[ 2. 2. 2] aaycyarcemylsystas ayvabflneamswrémewmam @high -(1)&iﬂndgéhbb@¥§rbbr¢at6rﬁ§ bon

ring systegy ag. AaARR0M £AG 209 BIPEET SRfiondNeAROLEAUOLEd: BXREESSLON
is further |ntend’e o’inc ?ude suc aroma i sonti nuou |cyc 't87"Hon
ring systens a§f'4§lﬁb€f?érﬁ>§"tbe'mét0m$‘r@dé@ﬁ‘b@rﬂatqn*ﬁg'f BVSQré-rme P@rttdﬂuﬁﬂe@'wwtammcltcm

scope of the ahgh&pav&cRIuRIPRESEieAN 20 and described above al so include
noi eties wherein optionally one carbon atomthereof may be replaced by a

het er oat om sel ect edCbmsequently, the tgpes Sf reathickethbiarybar discos@iuedd e, systeink i nay a

comprise a meaning of Qz, but that may not comprise a meaning of Q1 include, inter alia, the

25 following, where the numbers after the names refer to the partial Formulas therefor recited
elsewhere herein: biphenyl (1.2.1); 3-phenyl-pyridine (1.2.2); cyclohexyl-benzene (1.2.3);
[2,27bipyridinyl (1.2.4); bicyclohexyl (1.2.5); 2-phenyl-thiophene (1.2.6); 2-phenyl-furan
(1.2.7); naphthalene (1.2.8); diphenylmethane (1.2.9); 4,5-diphenyi-1H-imidazole (1.2.10); 3-
benzyl-pyridine (1.2.11); 4,5-diphenyl-oxazole (1.2.12); fluorene (1.2.13); 9H-carbazole

30 (1.2.14); phenyl ether (1.2.15); 1H-indole (1.2.16); quinoline (1.2.17); phenanthrene (1.2.18);
phenanthridine (1.2.19); [3,3bipyridinyl (1.2.20); [4,4'lbipyridinyl (1.2.21); 2-cyclohexyl-
pyridine (1.2.22); biphenylene (1.2.23); 3-benzhydryl-pyridine (1.2.24); 2-phenyl-thiazole
(1.2.25); 2-phenyi-oxazoie (1.2.26); 5-phenyl-pyrimidine (1.2.27); 10H-phenothiazine (1.2.28);
2-phenyl-benzooxazole (1.2.29), 2-phenyl-benzothiazole (1.2.30); 2-phenyl-1H-

35  benzoimidazole (1.2.31); and 10,11-dihydro-5H-dibenzo[b,flazepine (1.2.32).



second carbon atom thereof may be replaced by a heteroatom sel ected fromN,
0, and S. The resulting noieties incude pyrrolyl; pyrrolidinyl; furanyl;

t hi enyl ; worozagisys pyri m di nyl ; piperidinyl; piperazinyl; pcriidezaByl ;

i m dazol i di nyl; oxazolyl; isoxazolyl; thiazolyl; indolyl; 25 quinolinyl;

i soqui nol i nyl; benzi m dazolyl; benzoxazolyl; norpholinyl; quinuclidinyl;
and azabicycl o[ 3.3.0]octanyl. As used here4 n wth respect to conpounds of
Formula (1.0.0), as well as other formul a?' and partial formulas relating
thereto, where one or nore nitrogen atom conponents thereof is or are
represented as [N= (O], it or they conprise(s) an optional nitrogen oxide
30 form of Sgi d ni tAs)gemrtI@drOIIds&étioln,\/\heﬁmE bl h@iderstosd rmd’tee.'fg][',ladl nébﬂlﬁlylstiﬁiéty is a

ni trogen oxide : _ar e t ch o r.
Further, Tt wiProge abltoediaE gBfelbal, sheaPS a8 RRE ol SRy v o
be repr esent ecr genephBgryr jtompdpad énere org no h@‘ﬁfoﬂtoﬂ(SlpyeSEn&)dohumhwb'n@étytdméhe

\% esent bgventdtm hiafte Wﬂ@al&@@%ﬁea BRjcliewin absmm»ml thd br.acgeﬁelau 'cﬁfb&nlatgmg)ls
erein i ridine,
02/ 060875 écT/'%é %lsé’f%flbo‘"}lry'é‘zg ity & 8?%% PefB%Sni'g‘i?ea xtf%geé‘ *F’Hi ﬁ\;ﬂ gy |present

bi cycl ohexyl , ardphe Heflndine of mstrioieg theny lae wegd lerein jrequies] that the dusedl risg Q/smm e o

- 1; t i { i n
<(31n1l g) (2 2 %ycrﬁ;(? F{Bﬁtﬁ,ﬁbly%%leqh%f%lé rn@{éma%t 'hsa%regé?{t ﬂh@\j&]&h@e& F@&Aet,l} 'isy

-H, or -CH3 smmpwfédhscwmm@ rmaymﬁ@t Rsv_@rﬁh@gly maydie g meanDpiRf thbytmesut ed
by 0 or 1 RO wh CN, -OR16 5 where R16 is -CH3 or -CH2CH3, or
-NR16R17 or -N %C%mﬁf%igigfv%ere R16 and R' are -H or -CH3; (b)

cyclonr oDy ©Y! 0k Moy 145) BRI sl BUSED Utk BRES e
-SCH3, -CN, - Nor- md%t@emb@?d NFEdS YL AisegndinuouR] golyaydicR'is dntendedto 4r©ﬂse sgeh

-CH2CH3; 0 0 Reltirfted Rised bi-GAd;trid)cit dBbbonSring- sttemQ =) r%rbo?nalue WCIM@ 2l Boctdyl, O
- CR29R30- wher g

t 10 t hus
absent: o o Y 7¥° Bé(ﬁ?céﬁnyl "B’CE% J}?]%Cténle oqgcydﬁp% 1?'b°“PW' anﬁycﬁﬁ?céi% and
[ ndependent | y adamagtanyl.CHBhe @bO\I%ﬁqtated Pression tinlatae intapeedies inctwdé cruph anono-

-(Q&B-C7) el qms%teﬁml-ragd mly@fc)éarben Fﬁwd%}?teﬂfs as Ror&ﬁ%ﬁ%@yélﬁZ 2 gg@t%deriyhlg_r

other is -H or - R2
_CH3: and o o grcloR- %%7%31'51?% Welhaaﬁa?n af@evat“ha'r apg; trigyelic regrogp é'”%éYS‘%TEﬂPP H

at the sane tnaﬂ‘&thylerﬁ, andObiphen@ei3, TheChbove-tiiiled oxpresSion @ RBh@rinterfdes &) (13Ei3de;c
wh R3is - rma noiety o
par 1 al - For mul ey 3ofpalfascpyRits il Exbdling i gl Woriddua ) 2 101 ST )
(1.3.15). (ii) Pr efﬁ{er&%oﬁrmg §Bg %c@&eot»b.@uﬁme%cgﬁsmw%vé GuottéaeexB%Eﬁw aph

i mredi at eI above are ose artial Fornul as
(O O 1 2R e G BRI e ydetoyher SAionaky abAHSoE BBERT Y R
and RD ar e botlha replace@dyiashetdrpatél selgctedfrorRBl, Os or $,and here(l js sBiBcted Nption@(HH3,

-C(=0 CH3, or s'e'é@% caﬁﬁ)n' a?om Hwerewf 9%%%435@@5 b&% I?éﬂ'go{fgm%'é@ct?cgﬁorpw 'E) akh §t

the sane tine - F; are tak entog} rma’ nmoiety of
partial For m“'H\e( ﬁgsgltlrjg m0|et|es lncude pyrrolyl; pyrrolidinyl; turanyl; thienyl; pyridyl; pynmldlnyl

piperidinyl, piperazinyl, imidazolyl; imidazolidinyl; oxazolyl; isoxazolyl; thiazolyl; indolyl;
25 quinolinyl; isoquinolinyl; benzimidazolyl; benzoxazolyl, morpholinyl; quinuclidinyl; and
azabicyclo[3.3.0Joctanyl.

As used herein with respect to compounds of Formula (1.0.0), as well as other

formulas and partial formulas relating thereto, where one or more nitrogen atom components

thereof is or are represented as [N=(O)], it or they comprise(s) an optional nitrogen oxide

30 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 said nitrogen

oxide form(s) may also be represented as “[N=(0),]” where u is 0 or 1.

(i) Embodiments of the present invention include those that are a compound of

Formula (1.0.0) wherein Q' is phenyl or pyridyl; oo Q? is biphenyl, 3-phenyi-pyridine,



or partial Formula (1.3.11) where R23 and R24 are both absent. (iii)

Furt her enbodi nents of the present invention conprise a conpound of
Formul a (Wo®20%0smherein QL i s phenyl or pyridyl; o o Q i ®Chiiptianydi,

3- phenyl -pyridi ne, 25 cycl ohexyl -benzene, [2,2]bipyridinyl, bicyclohexyl,
napht hal ene, or biphenylene; j is 1, oomis Oor 1, oonis 1l oo0Zis
a noiety selected frompartial Formulas (1.1.4) and (1.1.7) where R7a is
tetrazol-5-yl, 1,2,4-triazol-3-yl, 1,2,4-1Y9azol-3-on-5-yl, imdazol-2-yl,
i mdazol -4- yl, 1,3, 4-oxadiazolyl, 1,2, 4-oxadi azol -3-yl,

1, 2, 4- oxadi azol - 5-yl, oxazolyl, isoxazolyl, pyrrolyl, pyrazolyl,

succi ni m dyl , i azol yl
SOl Y PREARLL SRR (EBBEOIN bl R FBbiheneL o aB iR 920{ Ml
thi enyl, indol yb,m 25 Bor dl&%yﬁiﬁsobmzzf.yé Aoty selegiad ‘ﬂbllﬂ'pﬁﬂbé‘ Foraqbtag radaaplhydugh
benzi m dazol yl, benzoxazolyl, benzotriazolyl, quinalinyl, isoquinolinyl,

qui nazol i nyl, GdiNdADAYNE). BnétiHahthraueh i hiid) where Rfa & (G0 2f o6beTHstituted
PCT/ 1 BOL/ 02341by 0- 53:(’“@%95 e fsd'Fné{r 5 é‘-l L%J&MYQ& g%%aoréq é’mqfﬁgr%'%’erg —é’N -OR"

substituted by 0 or 1
-CH3, oxo (30 whergR= @cﬁiﬁorvm@é'p%mfﬁf\iﬁs HroNR @({P)Ro w!ﬂengu @ndRHaS? H@m
g OhV\lHI S -0-;—-@H: (B) icFclobrapiil CWOUUQII &yclopentyl, Coi2 f8idhrexyivh 61 Qc)RBIQarﬁndtr Reazar e

ot or g | 18 US1o [ 16
-H, or -F, o o‘%ﬁqgg )68%_5} a‘?'ﬁeeb? l%depel’lgﬁentqq:)? qE SCHZ%B(z% or I%&?a g2 R%Fiare
t aken toget her ot-RRI*&FMutRre RC@Ad RT )ar ¥ LORY, Il LeigjoiH:00 8168 Y oP -0HQNES @f' IRC
and RDis -H and the other |s -Hor -CH3; 0o Rl and R2 arec--H, -F, or

-OCH3; 0 0 R3 iGs; <M ois 1-aBHBY’ inrd- o ~-CRRRY- I%erarRigRﬁil%{’P ere-bidtrprH v géxio arhcthz R5
and R6 are not both -H at the same tine, -F, %1—43 -CN, - NO2,

-C(=O R3 of0 EGMS)GE}@t \MﬂaYé?:%Rlaé— ‘(}@ '6rHF€5-§n‘d° agd B” ?@N@fiﬁpﬁﬂf@é‘ﬂheﬂ to
forma noiety {R (e g{ 1323}1 (1.3.3), 3.4
(1.3.11), (1. 3%%?3 opR e iR ai%}*‘ke’\(‘i’%h ploderat 3 4 CrpistneligrpLo B‘P'e%é’%wepf
described in t @agr Ver@ zhOSE rein.R9 is sH
RA and RB are 'ﬁoaé ? Eaﬁdt%@% are bot%% Ie-f{ E&?FE ere CQ:H3H°°F\!§ P
-H -F -d, - Ny %d s SREQEHS R® QFe I-N%ldg@tﬂaﬁR lé‘nd ﬂ‘f Qr\é' %?9061“@4 aﬁﬁe

and R6 are not both -H at the same tine, or -F re taken

t oget her to fofafeatims for@t Pbhk. HA% tNQ °’F§f1ﬁ)ﬁa°f( 13(39)@)? wf‘efﬁa‘% ti$ aFHF®F Rl a
(1.3.11) wWher eaid2d R kbR bgathé O RFM a nidisesitpartihpormilib (heh), enboyrli 1188, $1.94),t he

present invent ound of Fornmula (1.0.0) wherein QL is
phenyl or yrlbg{lﬁ)g%qézora(s%g?ghenyl 3- phenyl - pyri di ne,

cycl ohexyl - benzene, g; 2,2p SFHnQWehng%ns Qf'tﬁé/ &hé"&@é&)‘ubed »HQPJ‘EQQ%S@? 'mrﬂéduate?f

bi phenyl ene; 00 |

of parti al Formﬂvaa(elthqsel'ﬁ\)ﬂ%bhﬂ'a rypigty of mﬁﬁ&h&bmwiadﬂli ) (1.68)k €5 hendrd1.1-19); |
pyrrolid-2-on- geyl A o lne e ricYh rPYMLOR2:

"o dazol | di - 2 Abdl el AR 4 Gt etint ol BBl ER kb RO s B0=A-4]

benzi m dazdl i n-GN.oiCHs. J3C O}%hblﬁrHOSReﬂﬁ-*Z" S IMBR] 1ar«;/n°t both —H at the
i m dazol i di n- 2s#e tkme, Yt ~F;tdnR& 26 RHré1taBeryogether to form a moiety of partial Formuta (1.3.1)

or partial Formula (1.3.11) where R and R* are both absent.
(iii) Further embodiments of the present invention comprise a compound of
Formula (1.0.0) wherein Q' is phenyl or pyridyl; oo Q? is biphenyl, 3-phenyl-pyridine,
25  cyclohexyl-benzene, [2,27bipyridinyl, bicyclohexyl, naphthalene, or biphenylene; jis 1; oo m
is0or1;, 0o nis 1, 0o Z is a moiety selected from partial Formulas (1.1.4) and (1.1.7)
where R7g is tetrazol-5-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-3-on-5-yl, imidazol-2-yl, imidazol-4-
yl, 1,3,4-oxadiazolyl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, oxazolyl, isoxazolyl, pyrrolyl,
pyrazolyl, succinimidyl, pyrrolidonyl, thiazolyl, isothiazolyl, 1,2,3-thiadiazolyl, 1,3,4-
30 thiadiazolyl, pyridyl, pyrazinyl, furanyl, tetrahydrofuranyl, thienyl, indolyl, 2,3-

dihydrobenzofuranyl, benzothienyl, 1H-indazolyl, benzimidazolyl, benzoxazolyl,

benzotriazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxatinyl, 7,6-naphthyridinyt, or 1,8-



1 H1,2 3-triazol-1 -yl, 1 H1,2,4-triazol-1 -yl, pyrrolidin-1-yl,

tetrazol -1-yl, piperidin-1-yl, 25 piperazin-1-yl, 1

H pyr azolwD42867pyri di n-7-on-2-yl, 1 Hindazol - 3-o0n-2-yi PCI/1B01/02341

H benzi m dazol -2- on-3-yl, or pyrrolo[3,4-b]pyridin-5,7-dion-6-yl; o o W
is -0-; 0ogis 1and W is -0- or -CR29R30- where R29 and R30 are both
-H or gis 0 and W is thus absent; oo Y.js ==C(Ra)-; oo Rais -H or
-F; 00 RA and RB are independently -H or ‘-56143; or RA and RB are taken
together to forma -(C3-C7) cycloal kyl-spiro nmoiety; 0 O one of Rc and Ris
-H and the other 30 is -Hor -CH3; o o RlL and R2 are -H, -F, or -OCH3; o0 o
R3 is -H or - @.iBthysdidyloalioof RehichRive dridperfentiyr substitlitex bw 0 ded R'MhaheR'aRd-drg, ar e
not both -H at_the samg,tine, -F -G, -OCH3, -ON. -NO2, or -C(=0) R3 or
-C(=0) OR3 wher@RR¥WNPE R ciszH ¢5-Che Ad=Re -G 0)1PRk sheredyelsiel of oCHor o & VAD
02/ 060875 PCT/ | B01/£Q2341,, +- 54 nmoi et f »t.ial. For o(1, 3. 1), 2. 2),
(1.3.3), (1.3 “(E'%.'f?ﬂ‘ﬁ RN SRR AL Papd 1.'%.4355”, '%&e‘ WP%’F]%a?éql& ar
Formul as (1. 3pd4h) HaBAg sl ZndW¥ SRR %@ﬂt?%é @ﬁsﬁﬁ;ﬁ_a%eﬁt is %,’ Jr Pt gl ed

enbodi ments of the type described int ara i rmedi at el above are
t hose wher 8i nam9 R°sareHndepgndently RiB! @r eChiat br RfjanRcRAack RiBeartegdiir hto-fotm R3 i s
-H 5 R4 and RS are both -H and R6 is -k or oRS and R6 are taken_together
Lo form a moi &by CoeS R PRIR T A opd ot ey 1 37 0 o BTt oo Pot he
o Formil a (1 0] B BOHR - forter et 3R Radhe ST Bhe™ ¢
ni cotini ¢ aci ¢hat Rhans! e namotf- didnecermes times HBUE!i~OQHherCNa -8B PatCEeD)B] or
or 1. and phera R e (o R R o otk s MR el
or 1, an ere y. i ndi S [
form of i t1§m|\|-':8r ”é?e“%h%'r{?'ﬁ’zgég'i‘?‘”’ fhg“}\l%c%ﬁpa(ﬂﬁﬂﬁb °'ﬁéitb59'ocycl yl noieties
whi ch define R7B a R7 td I n re of the N heteroato 5
conprising said he'ia g)r ocgbcrzelﬂg éd %’P !r%es::%n%ﬁ:{)gp i rqg‘cicﬂbeei; 'B(r?rﬁ?o%?raqrﬁpeh Wm(fgg‘ﬁfé/ of
sai d N- het er @8aveise thascwheleindl ¥5, —H e apd S iasrehadh T angri earepetl -M-RY$ didis
| uzt Rc;lescw] beﬁ“@g«z mﬁnﬁLm, -Ft,a_@,u@mf. No@&ge%egmihaun@znm i@tail-l‘?ﬁ?odi?%]cj AL R7?
an C. ere as t ni of -] d- ishe cgnpounds, o e_presen
invention ar &b A% W ﬁ%tgg%grgepmen{'a?r? ‘ér%hﬁ) %P%%@gﬂh@gg?erﬁf 1%a
(1.0.0) id95a gioighi b pattial Feemula ¢f.3.120r pértialfoopea ¢f 31 Hewpere Réhand Rieareitom. | t
is preferred, jpgyerthel ess, that the conpounds of Fornula (1.0.0) have the
Y noiety defined as ==C(R a)- where the substituent Rla is selected

v) Further embodiments of the present invention include a compound of

Formula (1.0.0) wherein Ql is phenyl or pyridyl; oo Q2 is biphenyl, 3-phenyi-pyridine,
cyclohexyl-benzene, [2,2bipyridinyl, bicyclohexyl, naphthalene, or biphenylene; ¢¢ j is 1;
20 oo misOor1; oo nis 1, ¢o Z is a moiety of partial Formula (1.1.15) comprising
phthalimid-1-yl, succinimid-1-yl, pyrrolid-2-on-1-yl, glutarimid-1-yl, piperid-2-on-1-yl, pyrid-2-
on-1-yl, imidazolidin-2,4-dion-1-yt, 4,5-dihydro-5-oxo-1H-tetrazol-1-yl, benzimidazolin-2-on-1-
yl, norborn-5-en-2,3-dicarboximid-1-yl, imidazolidin-2-on-1-yl, thiazolidin-3-yt,
1H-1,2,3-triazol-1-yl, 1H-1,2,4-triazol-1-yl,  pyrrolidin-1-yl,  tetrazol-1-yl, piperidin-1-yl,
25  piperazin-1-yl, 1H-pyrazolo{4,5-e]pyridin-7-on-2-yl, 1H-indazol-3-on-2-yl, 1H-benzimidazol-2-
on-3-yl, or pyrrolo[3,4-b]pyridin-5,7-dion-6-yl; ©© W'is -0—; oo gis 1 and W? is -O- or
-CR®R¥- where R® and R* are both —H, or g is 0 and W? is thus absent; ¢ ¢ Y is =C(R,)-;
oo R'yis —H; or —F; oo R* and R® are independently —H or -CHj; or R* and R® are taken

together to form a -(C,-C-) cycloalkyl-spiro moiety; ¢ ¢ one of R® and R® is —H and the other

30 is—Hor-CHs ¢ 0 R and R®are —H, —F, or -OCH3; oo R®is —H or -CH;; and ¢ o R*, R® and
R® are -H provided that R® and R® are not both —H at the same time, ~F, —Cl, —OCHj, —CN;
-NO,, or -C(‘:O)R3 or -C(=0)OR?® where R® is —-CHj3; or R® and R® are taken together to form a



i ndependently fromthe other substituents that formthe conpounds of
Formula (1.0.0). In addition to -H R a of the C(R a)- noiety is defined as
a nmenber weoloewsmsds from the group consisting of -F, -Cl; PCHIBoINGR41
-(C1-A4) alkyl; -(C2-c4) alkynyl; 25 fluorinated-(Cl -C3) al kyl;
fluorinated-(Cl -C3) al koxy; -OR16; and -C(=0O) NRt 2aRt 2b; where Rl2a and
R12b are each i ndependently -H -CH3; -CHZ%—B; - CH2CH2CH3; - CH2(CH3) 2;

- CH2CH2CH2CH3; - CH(CH3) CH2CH3; - CH2CH(CH3)Z: -C(CH3) 3; cycl opropyl ;

cycl obutyl; or cyclopentyl. WO 02/060875 PCT/1BOL/ 02341 -55 1t is
preferred that the R a substituent of the C(R a)- noiety have the neaning
of -H -F; -GhpietyCH3artial Gaindia Q3.9 ,((€3-26,4).3.3), ki) (1.3r0m,91 Br1ey, ef ald.y5)Rwvigeré S

-For -H 5.1 Jgiﬁﬁ?@a@?orﬁnWaF%g@%ﬁg ﬁga‘.m 35*and%mar{i§§g§‘b’t?s§fnj.t”t ed Miety QL

The ni cotinam de” core nuc conmpounds © rmula (1.0.0) is

characterized 5 byuhhe pRferRY eRBodtheltd6r Re BRS ldbdAPedRAMROPar8drafR Pimidifel
conphl Si he gnle¥y

pyridyl or pyrimdinyl ring of a linkage 0 a rin ng t .
QL. In preferr&PeABENS g%ef” R H%’Hﬂ?eﬁ% ROErgRALN T*l’ig:{cr?é‘ﬁr[ﬁ Nisy b‘gtf —& Bhenit
ring whichis BhaaRUdre bothutteinBR® 3 Ahice Ry aR6R® amettakes Ubisttict tit foth Rymeietywif et y

R5, or substitii e il thg4yemaining positions by a noiety R4,
resulting in aﬁm)i e‘t’@méﬁ %&?{’ﬁ‘a‘?g ’I:—'orrmla (1.0.3): O YSNA 2H4 NWI4R

?S S %0 Rs (&I- 0. 3) A pshk &f We bas |julsneusn@ratﬂ( s %3 r&)ﬁmp?fl?d? nS(cET%al (1.%\6yersetlhst b8a 0,
, or 2; or -N(R3)- whe is. -H - - al kyl; phenyl; benzyl; or
-OR16, where é?ﬁ%@'@?ﬂfﬁéﬁ@(ﬁgni ng as defined above. In other

enbodi ments of the present invention, W has the neaning -S(=0),-, where
15t is 0, 1, or 2; and preferably has 1 he !lmaa ing -S- whereby a thioether

5

i nkage is forned. Were the sulfur @ the thioether |inkage is

N
oxygenated, a sulfinyl or a sulfonyl llinkggeH results. In still further
enbodi nents, where W has the neaning “W'R3)-, an anmino linkage is
formed, which preferably will be -NH. Ne/\\//ei[/t\hel ess, the nitrogen atom nay
be substituted and where this is the case, it is preferred that said
substi tueni be -CH3. 20 The neanings of the R4, R5 and R6 substi tuer}g%ﬁlre
selected fromthe sanme set of e

derived from nicotinic acid. This portion of the core nucleus is then elaborated by defining the

Y moiety as being =C(R',}—, or —[N=(O)]— where k is 0 or 1, and where the symbol =(0)
indicates a nitrogen heteroatom in the form of its N-oxide when k is 1. The N-containing
heterocyclyl moieties which define R7g and R7¢, optionally one or more of the N-heteroatoms
15 comprising said heterocyclyl moieties may be in the form of the N-oxide of said N-
heteroatoms. Accordingly, the considerations concerning N-oxides just described also apply

to such N-oxide-containing moieties defining R7g and R7¢.

Where Y has the meaning of —[N=(O),J— the compounds of the present invention

are pyrimidines. The pyrimidine group of compounds of Formula (1.0.0) is a significant part of

20 the scope of the present invention. It is preferred, nevertheless, that the compounds of
Formula (1.0.0) have the Y moiety defined as =C(R',)— where the substituent R, is selected

independently from the other substituents that form the compounds of Formula (1.0.0).

In addition to —H, R', of the =C(R',)— moiety is defined as a member selected from

the group consisting of -F;, -Cl; -CN; -NO, —(C;-C,)alkyl; —(C,-C,) alkynyl;

25  fluorinated-(C, -Cj) alkyl; fluorinated-(C, -Cs) alkoxy; -OR'®; and -C(=0)NR'?,R'%,; where R'%,

and R'?, are each independently —H; —CH; —CH,CHsy; —CH,CH,CHj; -CHy(CHs);

-CH,CH,CH,CH3; —CH(CH3)CH,CHj3; —CH,CH(CHa),; ~C(CHs)s; cyclopropyl; cyclobutyl; or
cyclopentyl.



definitions, but it will be understood that said neanings are sel ected on
an i ndependent basis fromeach other. R5 and R6 may al so be -H provided

t hat t heywearoe/oemsts both -H at the same tine. Accordingly, penaBe/2Ba noi ety
QL has the neaning of a phenyl ring, the para- (R6), neta- (R5), or ortho-
(R4)-position of the phenyl ring may be substituted, or all three positions
25 may be substituted, or any conbination gf_ said positions may be
substituted. It is preferred, however, in“the conpounds of Formula (1.0.0)
that the para- and/or neta-positions be substituted, rather than the
ortho-position. Wiere the noiety QL has the preferred neaning of a phenyl
ring, RS and R6 nay isglref@rreddBattA& &N, duBSRIdMEbF the LERM)-2 mBRiiPRIveIRd REhASL & OM
a group of partial forpulas described in WD 02/060875,PCT/1BQOL1/ 02341  -56
nore detail fuirEheCEBWOCePE (G GehlOBYnBas RigferaBlY Rrds gner B6 t aken
together also_ constitute preferred enbodi pents of the conpounds of Formula
(1.0.0) RS and! Apkage (W ) and.the R B+ and Rizaubstituted Moiety D~  he sane ti me;

accordingly, a supstituent will always be present at one _or both of the
posi tions occupi ed' 5y ENaNGe pYe npcieus §5E?o‘i°&p8H”Jr2‘(?f?ﬂf““%5“§r% SEEarREerizednt er
alia, be -¥; bGhe forrGhijon-aNBe 2-poificrQ)aroahGitorn GRS pyridyl or @y @REBY! riog of NRkaGRD.
Where R5 is -H. .1 S.-F prefe i t resent ,

i nvention resgf'@‘g’ﬂ"ﬁ@'&h‘?‘&? trrFloe'ér?yg'eii‘r?rggggg@;%g%?ﬂ%ﬂ%%efmgﬁé (%rheagghrﬁmeanmg

i nventi on, R5ofaydhenyREngralyictais porabebstBRAGhy avmeiety K, i6ta-ssibstiudedigenmoieGIR Ca)

al kyl; or (C3g Vihe el N Sal N - ] :
substituted bSLg(Q)t}utjtgagJ‘ glﬁ}Léfttb? ﬁ%ﬁr@sﬁgsggﬁe% ?H%ltxt ﬁéqegs%ﬁ P'iéok'é%t gl{f ﬁmra]lg of
-F and -d. C%‘I‘f@l‘”a&'g’?)érred enbodi nents are those wherein R16 is nethyl;

di fl uoronet hyl; ethyl; or cyclopentyl. The nedicinal chem st wll

appreci ate that the choice of substitugn} fr,e%qthose descri bed above w |
be influenced by the effect which suﬁ%ubsnituents have in turn on the
physi co-chem cal properties of the o i 2{N1m)4l ecul es which result. The
present state of the 15 art provides the gagdbility of quickly and facilely
synthesizing a very |large nunber of chepgfgglly very simlar conpounds
based on the substituent choices outlineg alov , and of thereafter testing
the relative effectiveness of the resulti ndl ecules in rapid in vitro
testing pgthods. Conbinatorial chem stryRSynthesis and testing procedures
currently available in the art have even nore considerably expandec.dahe

nunber of subsi | i i_ens_ahpch n Ao pi dl v _Jhe
it ormat1 on whh Apdes FRIMARG . O0; ?ﬁgzucé%:fﬁ?gug-h&ésé MR Rt gt -
t echni ques per(fi-¢3 2lYr ggdebrvs opredi cvhesh Rhdeeihe seme mephiag #s frfiedaberees
whi ch exist as to variou nbodi ments of the present inventiaon. Such
preferred embodi mefit® eéF@g?ng%’}t? doe prleﬁe”dé‘tv‘é'i“|°ﬁ'h\gr@?5ﬁr.‘e @F%’T"@r'r%ﬁo)“' where
enbodi ments of istthe, pr2 sed preferstdnbasothe fmaahing -Si-nidetabg at thiosteeniinkagei in flookdh R5

g_ﬁdagg IRS f"lr:,e\/\m%rt%?%é Edlfumgrlh%f %e%oétﬁer’lﬁkﬁ’d@qs B@yg.br?atéc],: a s%ﬁqylwpgrsﬁlifdﬁyl%kég% -H

re_sults. In still further embodiments, where W' has the meaning of -N(RS)—, an amino linkage
is formed, which preferably will be -NH—. Nevertheless, the nitrogen atom may be substituted

and where this is the case, it is preferred that said substituent be —CHs.

20 The meanings of the R*, R® and R® substituents are selected from the same set of
definitions, but it will be understood that said meanings are selected on an independent basis
from each other. R® and R® may also be —H provided that they are not both —H at the same
time. Accordingly, where the moiety Ql has the meaning of a phenyl ring, the para- (R®),
meta- (R%), or ortho- (R*)-position of the phenyl ring may be substituted, or all three positions

25  may be substituted, or any combination of said positions may be substituted. It is preferred,

" however, in the compounds of Formula (1.0.0) that the para- and/or meta-positions be

substituted, rather than the ortho-position.

Where the moiety Q1 has the preferred meaning of a phenyl ring, R® and R® may also

be taken together to form a member selected from a group of partial formulas described in



e.g., -OCH3, -OCH2F, -OCHF2, or -OCF3; -CN, -000H, -COOCH3; - CONHZ;
-OCOCH3; or NH2. The nost preferred enbodi nents are those wherein R5 is -H
and R6 i swom2/0éB7is -CN and R6 is -H and R5 is -NO2, - CRCTABGHR3410r
-C(=0CH3, and R6 is -H R5 and R6 may al so be selected from substituents
conprising -(Cl-C4) alkyl and 30 -(Cl-C4) al koxy wherein said al kyl and

al koxy are substituted with O to 3 substituents -For -Cd; or 0 or 1
substituent (Cl-C2) al koxycarbonyl-; (C1-C2) al kyl carbonyl ; or (Cl-C)

al kyl car bonyl oxy-. WD 02/ 060875 PCT/I1BOLl/ 02341 -57 5.2.0 QL Is Phenyl and
R5 and R6 Are Taken Toget her Wiere the noiety QL has the preferred neaning
of a phenyl mangy deRb furtiér RelowaySams of ttisee tmeeeingst ofgBt ket RE dakeo rtogethantilset y

uhich is o MRERSIISALERLEEEdREILE 1Y QHBaGRDS Mg Partial Formlas
(1.3.1) through (1.3.15) R21 R21 0-)R 21 R21 R0 Rzo

%(i) %(i) %(i) Rg (1.F8.ahy Rf ina?o b8)—H(p10v31e3)thaﬁ Both ark)nof 1H 3t tﬁé same ﬁlégdg(l@r@ldg)’]a R21
(1.3.8) (1.3 3533"?‘36."'3“%)6@3??2%’”' prei"?t 8 ‘f\’l‘fF?r £§% ("b{-\)g p“"l@“ﬁ %?“p'e" 9@ N’O)B RB4/
N-S Rza~ f23apgiign & () RRzed RS may, Inter plig, be3-F12)CH(1CI8. 1)z (A= QR'Z)-QR™3. 15)

wher ei n R20 a@@o‘}ﬁﬂe‘ea&e_mﬂwam@wﬁ id nd%ermeytkyp@%h@&teeﬂoé.mm oRghedr OUP
consi sting QCF3; and

R23 and Ro4 areée@aawnf'qnﬁa%ﬁggf Prﬁé”etﬁﬁgw'%ﬁﬁé the Eﬁsﬁwvem@m%d@
- CH2CH2CH3; RCHE{yGHi®) Bs -OR SHBHrog€H(THBR) SI2QHIC.-CLERCIEKSHSErein
-C(CH3) 3; or sgrgsaﬁm and Qyé’l‘@ll&h al‘éa&ﬁsﬁt@t@d %? djffi')sf'%gbslm'UQQS )seleﬁed TromERE GRERL S @

doubl e bond. For the_ npi rtial Formula (1. nid rogen atom
conponent'8 ¢ 1F8P¥VN0 &f & raé%r leﬁﬁ‘@ﬂp%e"eﬂ 9Ly’ Te”t%lﬁff Q‘Pﬁ?sw’é%‘ﬂ?)ﬁ st Bgiylonal
ni trogen oxi d#ubomemyioéthgadrdyaopentgigen at ons, sel ected i ndependently of each
other. It will be appreciated that said nitrogen oxi de form may al so be
represent ed as - N(Fre@padicinahiebgreistj wijl gappreciate that the choice of substituents from those

described above will be influenced by the effect which such substituents have in turn on the
physico-chemical properties of the overall molecules which result. The present state of the

15  art provides the capability of quickly and facilely synthesizing a very large number of
chemically very similar compounds based on the substituent choices outlined above, and of
thereafter testing the relative effectiveness of the resulting molecules in rapid in vitro testing
methods. Combinatorial chemistry synthesis and testing procedures currently available in the
art have even more considerably expanded the number of substituent combinations which

20  can be rapidly evaluated. The information which has thereby been produced through use of
these techniques permits a reasonable prediction herein of certain preferences which exist as
to various embodiments of the present invention. Such preferred embodiments are described
in detail herein.

Preferred embodiments of the present invention further include those wherein both R®
25  and R® are both —F; wherein R is —H and R® is —F; and wherein R® is —H and R®is —F; -OR"®,
e.g., “OCH;, —OCH,F, -OCHF,, or —OCFj3; -CN; —-COOH; -COOCHs;; ~CONH,; -OCOCHg3; or
NH,. The most preferred embodiments are those wherein R® is —H and R® is -F; R® is -CN
and R® is —H; and R’ is =NO,, -CN, —OCHy, or —-C(=0)CHs, and R® is —H.

R® and R® may also be selected from substituents comprising —(C4-C.) alkyl and

30 -(C4-C,) alkoxy wherein said alkyl and alkoxy are substituted with 0 to 3 substituents —F or

-Cl; or 0 or 1 substituent (C,-C;)alkoxycarbonyl—; (C,-C,)alkylcarbonyl-; or
(C4-C,) alkylcarbonyloxy—.



or 1, as in Formula (1.0.0). 20 Were the noiety QL has the preferred
meani ng of a phenyl ring, and where R5 and R6 are taken together to form
t he noi etwoobo@arii al Formula (1.3.1) and R20 and R2t ar eprootiBol/dydr ogen,
there is formed together with the phenyl group to which it is attached, a
1, 3- benzodi oxol e group. Anal ogously, the structure of partial Fornula
(1.3.2) fornms a 1, 4- benzodi oxan group. WO 02/060875 PCT/1BOL/ 02341 -58
Where the noiety QL has the preferred mea'rﬁﬂn'g of a phenyl ring, and where
R5 and R6 are taken together to formthe noieties of partial Fornulas
(1.3.9) through (1.3.13) and R23 and R24 are as defined, benzofurazan,

benzot hi of ur azeipg tO! BPALGYI aRGR® mmmA@ﬁaalkg,g%gglthgroups, as well as
substituted derivatives thereof are forne rncfuding, inter alia, the 5
follow ng noieties Wfler@ﬁ"u@trﬁcﬁéty éoﬁéyhéérefe('r%d J’ne%)h@ Bfé%b#%yl(r%ﬁ) > 9& Rs may also

\f~O~CH\NH N-CH3 \N O
(2.1.3) (2.1.4e telszenio@her o fvrrrrxmrr@emwtncmla MU NelRGtR{S o gnptm (anlstmngH H

HHCH3 HO (p%ﬂ;b.ﬁ),m(,.gsﬁ\S?o)u(,a,ga,ém15)2 1.9) (2.1.10) \NH r'\ N CH3 N-CH3
NH ~O HO H- N 4 N4 H3C H3C O CH3 (2111) (2.1.12) (2.1.13)

2.1.14 2.1.15 P\ NH ~(O N " H3C H3C
§O\H()O(CH3 O)CI—G,-/&:’-B 1—’Jf (\évl()7)\d2)1]18) 021 01. 20)
wherei n the dashed ll\é_dF 21 - 2\ parti okl 18) R 19) and

(2.1.20) represents fol e bon where nol gxygen fonR s attlagghed to the
correspondigng ni trogen gf'om and RY epresentB a si ngIR—% bond whé¥e an oxygen

atomis attached to s orres ing ni ,Iogen 10 The artis
ordinary skill in theqlbgégar ati @%rhgf or ga 1% ol ecu regs i 11 appr eci 388%
N0 N OH N0 N0 ~_oH
RY \ o R?! R R?! R?
20 HO L HO R? O g» 0 R?
(1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10)
N \
/_/—’_\/\_\ e r_,rf'gN/Rza {F\‘KO ,—/{(_{;\N /_r'/_/_ N-=(0)
\\ \N/ \‘ . \
\\—O/ \N‘—S/ 247 —N\ 24/ N\R23
RY R*/ R R® R O (©)
10 (1.3.11) (1.3.12) (1.3.13) (1.3.14) (1.3.15)

wherein R? and R?*' are each a member independently selected from the group consisting of
-H; —F; —Cl; —CHjy; —CH,F; ~CHF,;, —CF3; ~OCH3; and —OCF3; and R® and R* are each
independently —-H; -CH;, —OCH; —-CH,CHjz; —-OCH,CH,;; -CH,CH,CHs; -CH,(CHs),;
-CH,CH,CH,CHj3; —CH(CH,)CH,CHj3; —CH,CH(CH5),; ~C(CH3)s; or absent, in which case the

15  dashed line — — — —represents a double bond. For the moiety of partial Formula (1.3.13) the

nitrogen atom components thereof are represented as —[N(=>0)]- and thus comprise optional

nitrogen oxide forms of said nitrogen atoms, selected independently of each other. 1t wili be

appreciated that said nitrogen oxide form may also be represented as -N(=O);]- where j is 0

or 1, as in Formula (1.0.0).

20 Where the moiety Q1 has the preferred meaning of a phenyl ring, and where R® and

R°® are taken together to form the moiety of partial Formula (1.3.1) and R® and R?* are both
hydrogen, there is formed together with the phenyl group to which it is attached, a 1,3-
benzodioxole group. Analogously, the structure of partial Formula (1.3.2) forms a 1,4-

benzodioxan group.



that the conpounds of Formula (1.0.0) wherein R5 and R6 are taken together
to formnoieties of the above-illustrated partial Forrmulas (2.1.2),
(2.1.3), wo.oxoaB75 (2.1.8), (2.1.10), (2.1.12), and (2.1. p&Y/1BXI/RB41 N
tautomeric form and each noiety of said partial Fornulas (2.1.2), (2.1.3),
(2.1.7), (2.1.8), (2.1.10), (2.1.12), and (2.1.14) has a tautoner
counterpart. These tautoners 15 are rel at eg by the shift of a hydrogen and
one or nore zc-bonds, and whenever necessaz%/ the skilled artisan will be
able to readily discern or determ ne which tautoneric formis present or
is the nost stable. WO 02/060875 PCT/ 1B01/ 02341 -59 Preferred enbodi nents

of the present invewhéRind @sislyiQasatd prisrelréPMeAdify &I%fphaxyt hr@namwneP@Ra% R6
as taken together to forma noiety which is a menmber sel ected fromthe

group consi stRrie Bkepivgetnen to fogp s nawjeties ofpartal Fer TU‘BS 113.9) thraugB (1:213) and R™
(1.3.15): O R?a'%\dNE&Sarb Nas**(i&%ed 28enzofliratanObBndtHidfiMaanNtryole, 28hdRefer &F2fbgous

R23 R (0) 1) (1.3, 11 15 cear din ere f rther
resul ts rmoi et Igifbups )as w%ll a? |tuteﬁ 3‘ %/T&/Bs it?)r c%fﬁxr Oérﬁecg i g@(r‘fgS)/nqerNaha e oA
\' 0 AV 0% NO"PMQQY“WHGF Of—PartIal F—prmulas HEHT.INDUIINAWY200 W NW \ NNNOj N
N NN R23(1015) (1.0.1 (1.0.17) (1.0.18) 10 V\,here R23 is ~H or
-CH3; and W has meanlpcjj -, -S(FO - where t 0,1, p/rf(i /QfH
-N(R3)- where R3 deflk\ erejhn and\ls'\?ﬁefer y%—H or - N
preferred corrpounds f For rN,TII'}a (1.0. 0) NHﬁrés t he me&ni rlu‘b (y—&vher eby
an ether linkage i8N Breated to attach t hé beszo-f used—Di cycI|

het erocycle to th cotl nam ore nucl In preferred enbod ts of
Bihira (1, oG ﬁ‘p@ @14 2

t he conpounds of ;. R23 an are bot 5 absen xcept
i n conpounds of extype ill rats d by i al For E) 3. 11 where
only one of R23 pr B4 may ‘be sent It\Wl %be re\: Zed thal\ e R23
and R24 are both N-—S ”—” H,C-N—

(2.1.6) (2.1.7) (2.1.8) (2.1 9) (2.1.10)

rf\rr\NH r’—/—j—\ _CH, rf’f\ N~CHs /'/JJ_\ r/\—/f YO
ﬁ"ol —4 N—{ N—< H,C-N—N

"CH,
(2.1.11) (2.1.12) (21 13) (21 14) (2.1.15)
H\JI\,N’CHs ’/JI ”rrr\ N> (0) ”’f\ N>(0) ”’FF\ N—=(0)
N—S N S —N N —N
H,C /\j N /\l /\I —CH
: e’ © " & o
(2.1.16) (2.1.17) (2.1.18) (2.1.19) (2.1.20)
wherein the dashed line —— — — in partial Formulas (2.1.18), (2.1.19), and (2.1.20) represents

a double bond where no oxygen atom is attached to the corresponding nitrogen atom, and

represents a single bond where an oxygen atom is attached to said corresponding nitrogen
atom.

10 The artisan of ordinary skill in the preparation of organic molecules will appreciate
that the compounds of Formula (1.0.0) wherein R® and R°® are taken together to form moieties
of the above-illustrated partial Formulas (2.1.2), (2.1.3), (2.1.7), {2.1.8), (2.1.10), (2.1.12), and
(2.1.14) exist in tautomeric form, and each moiety of said partial Formulas (2.1.2), (2.1.3),
(2.1.7), (2.1.8), (2.1.10), (2.1.12), and (2.1.14) has a tautomer counterpart. These tautomers

15  are related by the shift of 2 hydrogen and one or more n-bonds, and whenever necessary, the
skilled artisan will be able to readily discern or determine which tautomeric form is present or
is the most stable.



absent, and the dashed lines: - - - accordingly represent double bonds,

that the phenyl portion of the resulting benzo-fused bicyclic heterocycles
depi ct ed wannososhave all of the double bonds depicted i npsaitBopeB4i al
Formul as, since the result would be prohibited 20 pentaval ent carbon atons
in said phenyl portion. Accordingly, where R23 and R24 are both absent, the
resul ting conpounds are characterized hygsuch structures as those shomn in
partial Formulas (1.0.16) and (1.0.17) agove WO 02/ 060875 PCT/ | BO1/ 02341
-60 In other enbodinents of the conpounds of Fornula (1.0.0) the
substituents R20 and R21 on the benzo-fused, bicyclic heterocycles
represent ed by parRréfairedrembedimants bf Bielpresgnieinvedtion resuilt digiclly fr@iri3he defipiEéh of
-CHF2, or -Ci3. anBrFefdért%hXogeRgptoe\’Br% B%Joey @hiBRtsha rdner s&lectddfroM irfelyropASe

t he resultln ounds are characterize the structure shown in parti al
Formula 5 (1 HBQ 8i5(r8! Fogpulag -3 15#‘? ééﬂ))oﬂoqy??d J{-ddPb anal og (not shown).

The substltuents R23 and R24 on the benzo-fused, bicyclic heterocycles

represented by the etles part|a53For s (A 3. QLJVﬁiough (1.3.13)
are each independe ? SetRi N whi c (O he dashed

n
line - - - - repres Faudoubl Q?nd It W ) I/be undersghod¢ of course,
that where R23 and are apsent; ther e Mo pent avagent ‘gar bon at ons
in the phenyl portlonfb? sai d 10 benzo- fused bi cyclic #&Bterocyles. The
resul ting benzo-fused, bicyclic heterocyclic structures are shown in
partial F&rnmul as (ﬂﬂ@ﬂ)lS) t hr dugfi1) 1. 0. 18) (&Bd2k. 5.2.1 Q Is O Ked.19han
Phenyl In addition to those enbodi nents of the present invention where QL
has the pref errr &FCoBEAY-nteEf VRS fgPults t ReVetsseQle AEtiRINGYMUES n(10alS) de¥Bhbeen
defi ned abovg1asspeing 15 concerned with a conpound of Forrmula (1.0.0)
wherein QL has the neaning defi ned above as a nDiety conprising a saturated
or unsaturated carbon ri systenk§hat nenberedcnnn ycllc
e
%E:g

or that is a 7- to 1 -ne ered c cI| rein one
carbon atomof ¥ W\/?Etuem ywbe f el d b))( a et roatom
selected from N_ 0 ahd S; ver thlonaIl ~a_sgtond carb 1on1thereof

and further optldNaIMQ a thirdN20Yarbon at 8m thereof nmay e replaced by N
The present inventigads further cerned w th@ conpound ornmul a
(1.0.0) wherein QL Dri ses esp 1y a me selected fr he group
consi sting of pyrro ; yrrolidi Ny furanyl; gyl pyrid |>N

pyri m di nyl ; piperidb\ﬁ% pi pera n/I |n1dazqyy /, |n1dazoI| \qyl,

oxazol yl; isoxazolyl r phol i nyl ; |azonI, inddlyl; quinolin

i soqui nolinyl; benzi m dazol yl; benzoxazolyl; qui nucl i di nyl; and

bi cycl of 3. 3. 0] ogt ic -(C3-C7 | oal kyl t

ﬁéﬁotggflg[ - ]g§f9§§cloglEgzgfgi@:gty(that % Qé%ngﬁbe¥ ngegtgd1$ ®m t he
t fs . { " and

bi cyol ,anr_%'( y%%og s g%/sg perEW has HELELIEM 0. 38do%Y GhRgRE 61V 2, gnd @

N(R")- where R is as def ned herein and is preferably —H or —CHs. In preferred compounds

of Formula (1.0.0), W has the meaning of —O- whereby an ether linkage is created to attach

the benzo-fused, bicyclic heterocycle to the nicotinamide core nucleus.

In preferred embodiments of the compounds of Formula (1.0.0), R® and R* are both

15  absent, except in compounds of the type illustrated by partial Formula (1.3.11), where only
one of R® or R* may be absent. It will be recognized that where R* and R* are both
absent, and the dashed lines: — — — accordingly represent double bonds, that the phenyl
portion of the resulting benzo-fused bicyclic heterocycles depicted cannot have all of the
double bonds depicted in said partial Formulas, since the result would be prohibited

20  pentavalent carbon atoms in said phenyl portion.

Accordingly, where R® and R* are both absent, the resulting compounds are
characterized by such structures as those shown in partial Formulas (1.0.16) and (1.0.17)

above.



-(C7-C10) cycloal kenyl noiety that is a nmenber selected fromthe group
consi sting of norbornanyl, norbornenyl, bicyclo[2.2.2]octanyl,

bi cycl o[ 3wd.o2bestanyl , bicycl o[ 3. 3. 0] octanyl, 30 bi cycl o] 2CZ/IB}1028415- eny| ,
bi cycl o[ 2. 2. 2] oct-7-enyl, bicyclo[ 3. 3. 1] nonanyl, cycl odecanyl, and
adamantanyl . 5.2.2 Representative Subcaeneric QL Mieties The present

I nvention is still further concerned espeC| Iy with a conpound of Formila
(1.0.0) wherein particularly Q and the sutfStituent s R4, R5, and R6 are
sel ected in WO 02/ 060875 PCT/1BOL/ 02341 -61 such a way that the | eft-hand
term nus of said conpound of Formula (1.0.0) is represented by the
followi ng partial Forethérasniodintenis)of tHercomgbund? oDFofauta (1.00) the bulfstituéis RP aiﬁdF
(2.0.1) (2.0.2)%2( 4

(2.0.6) (2.0 7}* (% e fprebudtbopsic poblger gRRtphpd e oddieiymy 3 S
(2.0.10) (2.0. 1)Ct 2CHs rHH2F *~OHFh a3 —CH. (Preferably, R @ad R™' age Gpth tH\or NFi in Mhlcb:Hs
NONp (2.0. E&)e t0@ rdduitidg copélnds ae dhdrabtedfEl by the structure shown in partial Formula

5 (1.0.15) above, or its corresponding difluoro analog (not shown). The substituents R and
R* on the benzo-fused, bicyclic heterocycles represented by the moieties of partial Formulas
(1.3.9) through (1.3.13) are each independently -H; —CHj;, —OCHs; or absent in which case
the dashed line —— ——represents a double bond. It will be understood, of course, that where
R® and R* are absent; there are no pentavalent carbon atoms in the pheny! portion of said

10 benzo-fused, bicyclic heterocyles. The resulting benzo-fused, bicyclic heterocyclic structures
are shown in partial Formulas (1.0.15) through (1.0.18) above.

521 Q'lis Other Than Pheny!

In addition to those embodiments of the present invention where Ql has the
preferrred meaning of phenyl, the present invention has also been defined above as being
16  concerned with a compound of Formula (1.0.0) wherein Q1 has the meaning defined above

as a moiety comprising a saturated or unsaturated carbon ring system that is a 3- to 7-
membered monocyclic, or that is a 7- to 12-membered, fused polycyclic; wherein optionally
one carbon atom of said carbon ring system may be replaced by a heteroatom selected from
N, O, and S; where optionally a second carbon atom thereof, and further optionally a third

20 carbon atom thereof may be replaced by N. The present invention is further concerned with a
compound of Formula (1.0.0) wherein Ql comprises especially a member selected from the
group consisting of pyrrolyl; pyrrolidinyl; furanyl; thienyl; pyridyl; pyrimidinyl; piperidinyl;
piperazinyl; imidazolyl, imidazolidinyl, oxazolyl; isoxazolyl; morpholinyl; thiazolyl; indolyl;
quinolinyl; isoquinolinyl; benzimidazolyl; benzoxazolyl; quinuclidinyl; and

25 azabicyclo[3.3.0]Joctanyl;, a monocyclic -(C3-Cy) cycloalkyl moiety; a monocyclic
-(Cs-Cy) cycloalkenyl moiety that is a member selected from the group consisting of
cyclopentenyl, cyclohexenyl, and cycloheptenyl; and a bicyclic -(C;-Cyg) cycloalkyl or
-(C;-Cyo) cycloalkenyl moiety that is a member selected from the group consisting of
norbornanyl, norbornenyl, bicyclo[2.2.2]octanyl, bicyclo[3.2.1]octanyl, bicyclo[3.3.0]octanyl,

30  bicyclo[2.2.2]oct-5-enyl, bicyclo[2.2.2]oct-7-enyl, bicyclo[3.3.1]Jnonanyl, cyclodecanyl, and
adamantanyl.

5.2.2 Representative Subgeneric Q1 Moieties

The present invention is still further concerned especially with a compound of

Formula (1.0.0) wherein particularly Q! and the substituents R*, R®, and R® are selected in



* % x CH3 * N/ I 1 V1 V'S NNNN NNNNNNOHCH (20.17)
(2.0.18) (2.0.19) (2.0.20) 6\N\ NF\ OHH3C NH2 (2.0.21) (2.0.22)
(2.0.23) Wo.000asys WO 02/ 060875 PCT/ 1B01/ 02341 -62 * * * PHTNBOIAREHO CH3 \
CSN SO (2.0.25) (2.0.26) (2.0.27) (2.0.28) * * * * | NH2 N-~ N NyN
/ C NH3C NA CH3 CH3 H3C CH3 (2.0.29) (2.0.30) (2.0.31) (2.0.32) * * H
N* H3CG-- NN\\NN CH3 *)-N Ic ~/- NONH (2.0.33) (2.0.34) (2.0.35)
(2.0.36) * N 0={ NO -61-

such a way that the left-hand terminus of said compound of Formula (1.0.0) is represented by
the following partial Formulas (2.0.1) through (2.0.72):

: F : cl ©\¢N
F F 4

*

F
(2.0.1) (2.0.2) (2.0.3) (2.0.4)
o
F N\CH3
O,N Cl o) F
(2.0.5) (2.0.6) 2.0.7) (2.0.8)
D ©o @ 2
o) o
F.C |
: CF, o~/ For
(2.0.9) (2.0.10) (2.0.11) (2.0.12)
i ~0 * N
0 [ 1 ~ s
j/kCH3 N cl a \CEN/
CH, N“O/ N—o/
(2.0.13) (2.0.14) (2.0.15) (2.0.16)
e \S
=\ N | N { N
o N~N N~N\
NZ o H CH,
(2.0.17) (2.0.18) (2.0.19) (2.0.20)

O G L

H,C
(2.0.21) (2.0.22) (2.0.23) (2.0.24)



Q

*

3SA H)-CH3 CH3 SN-\ H3CO N (2.0.37) (2.0.38) (2.0.39) (2.0.40) *
6( 0.41) (2.0.42) (2.0.43) (2.0.44) * * * * (2.0.45) (2.0.46)

( ) W0.00/0é8Yy5 (2.0.49) (2.0.50) (2.0.51) (2.0.52) (2CcoaB@)yo2$a. 0.54)
(2. ) (2.0.56) WO 02/060875 PCT/1B01/02341 -63 N NCHN_3 -CH3 NY
CHS CH3 (2.0.57) (2.0.58) (2.0.59) (2.0.60) H CH3 3 * /[ *\ N ZCH3
OON F(2061)(2062)(2063)(2064) *\ ONTrCH3 N/> N NO2\
NOCH3 F3C\ (2.0.65) (2.0.66) (2.0 67)?2”068) F_ OF3CNNO:H3
(2.0.69) (2.0.70) (2.0.71) (2.0.72) 5.3.0 The Q@ Miety The noiety Q is
one of the key features of the conpounds of Formula (1.0.0) and is
referred to hereim as a biaryl moiety. As used herein the term"hiaryl"

i ncl udes not onIy traditi naIHblaryI groups Jas bi phenyl, byt fused
vari ants thereof, ap he/l - COF@M’ X S
H3C \ S I =N

(2.0.25) (2.0.26) (2.0.27) (2.0.28)

. . K\KNHz N)§N
!
N__~N =
X AN
' ST A ¢
=N = CH,

2.
47
.95
3

F

Ci H,C” "N~ “CH, H,C” “CH,
(2.0.29) (2.0.30) (2.0.31) (2.0.32)
H A *
N_ ., H,Col AN )yCH )_
N N N 3 —N
Vg _ \
&N \—/ Ly d)
(2.0.33) (2.0.34) (2.0.35) (2.0.36)

o) O
-<N O, *\CW/CFs S ¢l
H CH, CH, \ —<\N]/

H,C ©
(2.0.37) (2.0.38) (2.0.39) (2.0.40)
(2.0.41) (2.0.42) (2.0.43) (2.0.44)
(2.0.45) (2.0.46) (2.0.47) (2.0.48)
(2.0.49) (2.0.50) (2.0.51) (2.0.52)

o X w A

(2.0.53) (2.0.54) (2.0.55) (2.0.56)



5 heteroat om containing variants thereof, and benzhydryl variants thereof.
The biaryl groups that define the noiety @ thus conprise, inter alia,

bi phenyl W0.02/040875 3- phenyl - pyridine (1.2.2); cycl ohexyl - pemaBoie264. 2. 3) ;

[ 2, 21bi pyridinyl (1.2.4); bicyclohexyl (1.2.5); 2-phenyl-thiophene

(1.2.6); 2-phenyl-furan (1.2.7); naphthalene (1.2.8); diphenylnethane
(1.2.9); 4,5-diphenyl- 1 Himdazole (1.2.}0); 3-benzyl -pyridine (1.2.11);
4, 5-di phenyl - oxazole (1.2.12); fluorene i6 (1.2.13); 9H-carbazole (1.2.14);
phenyl ether (1.2.15); 1Hindole (1.2.16); quinoline (1.2.17);

phenant hrene (1.2.18); phenanthridine (1.2.19); [3,3" ]bipyridinyl (1.2.20);
[4,4"]bipyridinyl 1.2,21); 2-cyclohexyl-pyridine (1.2.22) biphenyl ene
(1.2.23); 3-benthr pyridine (1.2.24); | -t hiazol eN1. 3. 25);

2- phenyl - oxazol e 26) ; 5-phe -pyrimding (1.)2.27); 10—|-kgﬁwnot kiHazi ne
(1.2.28); 2-phens lg;fzooxazole 1,8 29) 2-p42:;N\beﬁHothiazole (Y. 2.30);
2 15 phenyl - 14 benzoV¥m dazole (1.7Z.31);® and ' CH,

10,11-dihydro-5H—beQﬁ;o[b,f]aze8§ﬁ58X1.2.32). Phesg)ypar ent het i gad ggyuner i cal
references with the above-recited neani ngs of t%e noHety 2 correspond to

structural fornulas, which may be re$gesented Nial Fon s N 2.1)
WO 02/ 060875 PCT/ 1B01/ 02341 -64,thﬂpugh (1. 2. elgw. 1t sl i be] not ed
that the points pt t achnment on gt her side of e “biaryl 3 20/ e
been illustrated_asibei¥d non-specifie so that said partial For may

enbrace variations wiQ@hin each moiefy that are condidered to beFinsfde the
scope of the presemwtél) nvention: (2.082F (1.2.1)@AdePB.2) (1.2.320864)N S *

(1.2.4) (1.2.5)+* s(1-2.7) (1.2.8) (1,2.9) N@NHO N (1.2 10)
(1.2.11) (1.2.12) *T\V L ~0OV  (A3H13) 2. 1N4—1.2.15) R15 * * *
* L T YOS
/ 7,
NO: N © CH, F,.C N
(2.0.65) (2.0.66) (2.0.67) (2.0.68)
i * 0 N CH,
b K QL
o) F,C N OH o
(2.0.69) (2.0.70) (2.0.71) (2.0.72)

5.3.0 The Q? Moiety

The moiety Q2 is one of the key features of the compounds of Formula (1.0.0) and is
referred to herein as a biaryl moiety. As used herein the term “biaryl” includes not only such
traditional biaryl groups as biphenyl, but fused variants thereof, naphthyl-containing and

5 heteroatom-containing variants thereof, and benzhydryl variants thereof. The biaryl groups
that define the moiety Q2 thus comprise, inter alia, biphenyl (1.2.1); 3-phenyl-pyridine (1.2.2);
cyclohexyl-benzene (1.2.3); [2,2']bipyridinyl (1.2.4); bicyclohexyl (1.2.5); 2-phenyl-thiophene
(1.2.6); 2-phenyl-furan (1.2.7), naphthalene (1.2.8); diphenylmethane (1.2.9); 4,5-diphenyl-
1H-imidazole (1.2.10); 3-benzyl-pyridine (1.2.11); 4,5-diphenyl-oxazole (1.2.12); fluorene

10  (1.2.13); 9H-carbazole (1.2.14); phenyl ether (1.2.15); 1H-indole (1.2.16); quinoline (1.2.17);
phenanthrene (1.2.18); phenanthridine (1.2.19); [3,3']bipyridinyl (1.2.20);, {4,4"bipyridinyl
(1.2.21); 2-cyclohexyl-pyridine (1.2.22); biphenylene (1.2.23); 3-benzhydryl-pyridine (1.2.24),
2-phenyl-thiazole (1.2.25); 2-phenyl-oxazole (1.2.26); 5-phenyl-pyrimidine (1.2.27); 10H-
phenothiazine (1.2.28); 2-phenyl-benzooxazole (1.2.29); 2-phenyl-benzothiazole (1.2.30); 2-
15  phenyl-1H-benzoimidazole (1.2.31); and 10,11-dihydro-5H-dibenzolb,flazepine (1.2.32). The
parenthetical numerical references with the above-recited meanings of the moiety Q2

correspond to structural formulas, which may be represented by partial Formulas (1.2.1)



(1.2.16) (1.2.17) (1.2.18) * /_* N~//\ N* NN N (1.2.19) (1.2.20)
(1.2.21) WO 02/ 060875 PCT/1B01/02341 -65- NrN (1.2.22) (1.2.23) (1.2.24)
N* S * OwoO oblo6o81s 2. 25) (1.2.26) (1.2.27) HS O D -<N ect/iBN/02341 S/ * *
(1.2.28) (1.2.29) (1.2.30) HH O (1.2.31) (1.2.32) The above-illustrated
groups of partial Formulas (1.2.1) through (1.2.32) which define the

noi ety 2 are optionally substituted by 4and R2, where Rl and R2 may

i ndividually or together appear on any ring or rings conprising a noiety
or conponent part of partial Formulas (1.2.1) through (1.2.32) which
define @. R and R2 are each a nenber 5 independently selected fromthe
group consi sthrei@h@f.2.32 beidw. It Should-bIndted-thdR1EE poirtd s tadRaENnt on EhefRiddIrdhe

B

14C( =N- NO2) NRTSR¢Q variaipra\Rit2)) KRIBGReRty thalCereNRIY90RY SRR inside the scope of the

- OC( =N- NO2) NiBdeaE¥t #iventiohR15R12; - CH2ZNR15R12; - NR14C( O)R12 -NR 14C(=0 OR12;
=NOR 12; -NR 14 S(=OpR 13; and 10 - §( O)PNR12Rt8 vvhere R12, R13, R14, and
RL5 have the samg—ms as define ov 3.1 Q@ | ph
Substituted by @ ‘8" |l eft- hw corrpoun

(1.0.0) has a ni coti namdg& nucl eus = an—eNher, thidether or sulfonyl

| i nkage to a substlgpge phenyl group; ng@ as, t he right-h pg3 side of a
conpound of Forrmula (1.0.0) corrprr ses pref erred enbodi nment s where Q@ has
the 15 preferrre ani bi pheny| ibstitute su ituents

Rl and R2. PrefehablA,Non a singl ent, R or nt on
each ring, and*h i ph¥nyl group i din
(1.2.4) (1.2.5) (1.2.6)
* O
(1.2.7) (1.2.8) (1.2.9)

e . 0
O O o
N N=/

(1.2.10) (1.2.11) (1.2.12)

O O O

*

(1.2.13) (1.2.14) (1.2.15)

15
N < DT,
* N

(1.2.16) (1.2.17) (1.2.18)

) N= \N/\N* ,N/\*

(1.2.19) (1.2.20) (1.2.21)

=X



WD 02/ 060875 PCT/ 1B01/ 02341 -66 the 4-position by the noiety containing
the substituents RA, RB, and Z. This preferred right- hand-side of the
conmpound Wb oBwéaszs a (1. 0.0) may be represented by Fornul aPCTiBo34iIRc R Rn
RA2z RW9s m(1.0.4) 5 Were RL and/or R2 is -H, preferably there
will be no substituent at any position attached to the renai nder of the

| eft-hand side of the nol ecul e of Formul 41.0 0). O her enbodi nents which
are preferred are those conpounds of the present i nvention which have a
substituent, especially a substituent at the 2-position of either one or
both of the phenyl groups that conprise the biphenyl noiety. Thus in sone
preferred enbodi nents of the 10 conpounds of the prese
nmeaning of R and R2 is defined as -H, -Cl; -F;, chloriy
fl uori nat ed- (Cl- @33 chl ori nat fluori nat
or (C2-C4) alkyn
t he nol ecul e oce 2 “fuent, since iFuyually
results in inmproved inhibitory activity. It is contenplatedopn 15 be
wi thin the scope of the present invention that RL or R2 is a Snal

| i pophilic group cokhfr?) |ng CI or -F; €%Yinated- and/or (1.2.24)

al koxy;

fluorinated-(C, - alkyi chlori nated- @nd/or fl uorjn3 -C3)
al koxy. Accordi ng nt s of % < nventi t he
noiety Q2 is SEBS ut y R1 and ‘o onal R2 i ncl yers esent ed

by partlal Formul as (2.6. 20 throu h (2.6.12): HBC"FF* F O H3GCO
(2.6.1) (2 6.2) (2 61%¥5NI)02/060875 FKNV%%%1/02341 -67 F(F2€R) H3C -6-0
CF3 (2.6.4) (2.6 . 6. 6)

A 050 050

(1.2.28) (1.2.29) (1.2.30)
H H
N N
o0 -
. N
(1.2.31) (1.2.32)

The above-illustrated groups of partial Formulas (1.2.1) through (1.2.32) which define
the moiety Q? are optionally substituted by R' and R?, where R and R? may individually or
together appear on any ring or rings comprising a moiety or component part of partial
Formulas (1.2.1) through (1.2.32) which define Q%> R' and R? are each a member

5  independently selected from the group consisting of —H; —F; -Cl; -R'%; -OR'% —S(=0),R";
-C(=0)OR'%, -OC(=O)R'%; =O (oxo0); —-CN; -NO,; -C(=O)NR™R'*: -OC(=0)NR™R'?%
-NR"C(=0)NR"R'%; -NR"C(=NR")NR'®R"?; -NR"C(=NCN)NR"R'?
-NR™C(=N-NO;)NR'R'%, —C(=NR')NR'*R'?, ~OC(=NR')NR"*R'%, ~OC(=N-NO,)NR"*R'?,
-NR™R'%; -CH,NR'R'%, -NR™C(=0O)R"%, -NR"C(=0)OR'%; =NOR'%; -NR"S(=0),R"; and

10 -S(=0),NR'R'; where R™?, R"®, R", and R have the same meanings as defined above.

531 O?Is Biphenyl Substituted by R' and R?

The left-hand-side of a compound of Formula (1.0.0) has a nicotinamide nucleus with

an ether, thioether or sulfonyl linkage to a substituted phenyl group; whereas, the right-hand-
side of a compound of Formula (1.0.0) comprises preferred embodiments where Q2 has the

15  preferrred meaning of biphenyl that is substituted by substituents R' and R®. Preferably, only
a single substituent, R' or R? is present on each ring, and the biphenyl group is substituted in



H3C~- FF O (2.6.7) (2.6.8) (2.6.9)

(2.6.1

way that this portion of the right-hand term nus of said conpound of

Formula (1.0.0) is represented by the fpéépmﬁng partial Forrmulas (3.0.1)
through (3.0.29) set out below F F F * * N
14 (3.0.1) (3.0.2) (3.0.3) (3.0.4) ~CH3 F N2 OCF3 F (3.0.5) (3.0.6)

(3.0.7
|/
F NF

) (3.0.8) WO 02/060875 PCT/1BO1/ 02341 -68 NCF ~~ * \ \ 3 * | \

*

I (3
/

10

15

20

*
hand-side of the compound of Formula (1.0.0) may be represented by Formula (1.0.4):

(1.0.4)

Where R' and/or R? is —H, preferably there will be no substituent at any position
attached to the remainder of the left-hand side of the molecuie of Formula (1.0.0). Other
embodiments which are preferred are those compounds of the present invention which have
a substituent, especially a substituent at the 2-position of either one or both of the phenyl
groups that comprise the biphenyl moiety. Thus, in some preferred embodiments of the
compounds of the present invention, the meaning of R' and R? is defined as —H; —CI; -F;
chlorinated— and/or fluorinated—(C4-Cj) alkyl; chiorinated— and/or fluorinated—(C, -C5) alkoxy;
or (C-C,) alkynyl.

It is preferred to have a halogen group at the point of the molecule occupied by the R
or R? substituent, since it usually results in improved inhibitory activity. It is contemplated to
be within the scope of the present invention that R' or R® is a small lipophilic group
comprising -Cl or —F; chlorinated— and/or fluorinated—(C,-C;) alkyl; or chlorinated— and/or

fluorinated-(C, -Cj3) alkoxy.

Accordingly, embodiments of the present invention in which the moiety Q2 is

substituted by R' and optionally R? include those represented by partial Formulas (2.6.1)
through (2.6.12):

HSC\
F F * F * o
H,C-0 .

(2.6.1) (2.6.2) (2.6.3)

H3C CH3 NC =CH 5 (2.6.10) (2.6.11)
2) 5.3.2 @ In Specific Enbodi nents The present
further cwooewnesds especially with a conmpound of
particularly @ and the substituents RL and R2 are selected in such a 10

i nvention is al so
Formul a @PLTAB@®)02341Er €I N

L O I VO 1 VO W R W Y A

. 0. 89 4{3sifbn1f)the Ay dontaling the Nibbkither(tSRO. FELInd 2. Ghid PlefdrdQigh3)

\

*



(3.0.14) (3.0.15) (3.0.16) N* / | * CF3 FNZ F (3.0.17) (3.0.18)
(3.0.19) F*\ N *\ / * N (3.0.20) (3.0.21) (3.0.22) H * aN 0 /1 -
O a* N (\80®22887¢ 3. 0. 24) WD 02/ 060875 PCT/1B01/ 02341 - 6@CTHBO/2B4IN [\ X X

IN N\ * / S/ [/ N/ (3.0.25) (3.0.26) CF3 * ,N x x (3.0.27) (3.0.28)
(3.0.29) 5.4.0 The Miety 1W21" The moiety [W2]9 in Formula (1.0.0)
provides for the possibility of ether, t et her, amne, and carbon-I|inked
derivatives of the conpounds of the present invention. Thus, in the case
where gis 1, W is -0-; -S(=Ot , wheret is 0, 1, or 2; -N(R3) - where R3
has the same 5 neaning as defined herein, or -CR29R30-. Where W2 has the
meaning of -N(R3)-,FR3 is preferabl y -H and acsi npl e am no |inkage

results. \Where W2 hag=the me&ni ng of
si nmpl e thi oether P @ @ S. HJC

preferred that W2 have 't he—meani ng of , i | i nkage
results. In the case where g is 1, |t|s alsoarreanlngofV\Btdngtltlsa
carbon noi ety -CR29R30- where R29 10 and R30 are each selected from-H -F;

-CF3; -(Cl-C3) alkyl; -£63yC6) cycloal kybs.sphenyl ; (2.6.6)
H,C,
F F o)
(2.6.7) (2.6.8) (2.6.9)
H,C CH, NC * =CH
; .
(2.6.10) (2.6.11) (2.6.12)

5.3.2 7 In Specific Embodiments

The present invention is also further concerned especially with a compound of
Formula (1.0.0) wherein particularly Q? and the substituents R' and R? are selected in such a

10  way that this portion of the right-hand terminus of said compound of Formula (1.0.0) is
represented by the following partial Formulas (3.0.1) through (3.0.29) set out below.

F F F
. . . ZN
O O O O F . O O *
* * * *

(3.0.1) (302) (3.0.3) (304)

(3.0.5) (3.0.6) (3.0.7) (308)



benzyl; and pyridyl; wherein said al kyl, cycloal kyl, phenyl, benzyl, and
pyridyl noieties are each independently substituted with 0 to 3

substi t uenmD2MB75 where RL0 has the sane neaning as defi meu/1BewmeBs41. | n the
case where W2 has the nmeaning of -CR29R30-, it is preferred that R29 and
R30 both have the neaning of -H whereby a sinple nethylene |inkage
results. 15 5.4.1 The RA and RB Substituents The group of partial Formula
(1.0.4) above is substituted in the 4-posdg.ion by a noiety containing the
substituents Z, RA, and RB, which may be represented by partial Fornula
(1.1.15): 1 CB RM 20 (1.1.15) where mis O, 1, or 2. In the nore
preferred enbodi nents of the conpounds of the present invention, mhas the
meaning of 0 or 1. Wien mis 1 the noiety - [RA—C—R Blmis presem, WO

02/ 060875 PCT/ 1B01/ 02341 RA and RB are prefekre X
i ndependently sel ect ed group consisting d H, ¢ (C1-C4) al kyl .
In other preferred enbp t he present |nvent|on RA and RB may be
taken together, but on in the Case where mis 1, to éBr a spiro noiety
of Formula (1.2.0): * 5 (HBCO)NXA CH 2)5 (1.2.0) wher®’r'’hnd s are

i ndependently O to 4 provided that the sumof ¢H; s is at |east 1, but not
greater than 5; XAgs -CH2, -CHR11l, or -C(R1%¥)2- where ea-h R' is selected
i ndependently of the other and each > ohef |
her ei n; - NRL5- ré\Rl s the 10 $ane
-S(=0t, where t ; 2; and i K
any one or nore car%on a@bns thereof by 0 to 3 substituents ﬂ? as to a
ni trogen atom thereo@.ooy)0 or | substi t UAf'2R15, and as to é fur atom
thereof by 0 or 2 oxygen atonms. Accordingly, there results, *inter alia,

the nmoieties illustrated by partlal For mul as 5. 1)cthrou 1.5.12):
* * R4 R14 R14 R14 * R14 R14 * N*R14 O
F

* *

(3.0.14) (3.0.15) (3.0.16)
d
O ) CF,
F ‘ *
i * / ‘
* F Na A,
(3.0.17) (3.0.18) (3.0.19)
F
O ‘”"2 ADUS.
O 4
N
’ N
(3.0.20) (3.0.21) (3.0.22)
H
* . N
\ 0
(3.0.24)

(3.0.23)



R4 O 15 (1.5.1) (1.5.2) (1.5.3) (1.5.4) (1.5.5) (1.5.6) * Rla Rl4 R 14
Rl4 R 14 N~/ la 14 15-N 15 1415 ORNR S R R 1415 (0)t (1.5.7) (1.5.8)
(1.5.9) (Wo9206087%1.5.11) (1.5.12) where t is 0, 1, or 2pcandoiRk44iand R15
have the sanme neaning as defined herein. 20 Preferred neanings of the Rl4
substituent include -F, -C; =0; -OH -CH3; -CH20H - CH(CH3) OH;
-C(CH3)20H, -OCH3; -C(=0 OH, -C(=0O)NH2; -NH2; -NHCH(CH3)2; -NHC(=0) CH3;

- NHC( =0) OCH2CH3; - NHS(=0) 2CH3; and -S(=0) 2 , resulting in noieties such
as those of partial Formulas (3.1.1) through (3.1.34): W) 02/060875
PCT/1BOL/ 02341 -71 F HOCH3 HZNO (3.1.1) (3.1.2) (3.1.3) (3.1.4)
(3.1.5) H2N~ OHOCH3 F F @ OH (3.1.6) (317) (318) (319) (3110)

HN CH3 H2N 0 H3CO (3.1.11) (3.1.12 3.1.14)
(3.1.15) 0 HCH3 SiNH|z 13 oH (3. 1. 16) (3. 8) (3 1.19)
NHONHCHO H330 . 3.1.21) (3.1.22)
(3.0.25) (3.0.26)
* N
NQ ‘
(3.0.27) (3.0.28) (3.0.29)

5.4.0 The Moiety [W?),

The moiety [Wz]g in Formula (1.0.0) provides for the possibility of ether, thioether,
amine, and carbon-linked derivatives of the compounds of the present invention. Thus, in the
case where g is 1, W? is -O—; ~S(=0)-, where tis 0, 1, or 2; ~N(R%}— where R® has the same

5 meaning as defined herein, or -CR®R*-. Where W? has the meaning of —-N(R%)-, R® is
preferably —H and a simple amino linkage results. Where W? has the meaning of —-S(=0)—, t
is preferably 0, and a simple thioether linkage results. In the case where g is 1, it is most
preferred that W? have the meaning of —O—, whereby a simple ether linkage results. In the
case where g is 1, it is also a meaning of W? that it is a carbon moiety ~CR*®R*— where R?®

10  and R* are each selected from —H; —F; —CF3; —(C4-C3) alkyl; —(C3-Cs) cycloalkyl; phenyl;
benzyl; and pyridyl; wherein said alkyl, cycloalkyl, phenyl, benzyl, and pyridyl moieties are
each independently substituted with 0 to 3 substituents R'®, where R has the same meaning
as defined herein. In the case where W? has the meaning of —-CR®R*-, it is preferred that

R* and R¥ both have the meaning of —H, whereby a simple methylene linkage resuits.

15  5.41__ The R” and R® Substituents

The group of partial Formula (1.0.4) above is substituted in the 4-position by a moiety
containing the substituents Z, R® and R®, which may be represented by partial Formula
(1.1.15):

20 (1.1.15)
where m is 0, 1, or 2. In the more preferred embodiments of the compounds of the present

invention, m has the meaning of 0 or 1. When m is 1 the moiety —[R*~C-R®],— is present,



H3C O ON*6 OHHOOHMH (3.1.24) (3.1.25) (3.1.26) (3.1.27) WO

02/ 060875 PCT/1B01/02341 -72 N* HOPHHONNOCH3S H OOO (3.1.28)
(3.1.29) wo.02088y5 (3.1.31) OH H3C 611T HO CH3 HO CH3 (3prtTaB)1/023411. 33)
(3.1.34) 5.4.2 The Rc and RD Substituents As al ready described, Rc and RD
have the sanme neani ng as defined above for RA and RB, except that one of
them nust be -H and they are sel ected independently of each other and of
RA and RB. Accordingly, all of the parti cdPar and preferred enbodi nents of
the 5 conpounds of Forrmula (1.0.0) detail ed above with regard to the RA and
RB substituents, are for the nost part also particular and preferred
enbodi ment s ofandhe® emnazétmdspr@éraﬁpreaw 8 méribed.ifjepehdently @gREEd tidmt e feupnd
RD subst i tuentc%nslgmaof ple nlgq %alk IN( RS) 11 The subscript j has the neaning
of 0 or 1. We t e 1, which is the 10 preferred

meani ng, the noi et i ohl@Rﬁ,)efereeéemB@oﬁ,ﬁms gpﬂetp%eﬁtoﬂmu&dﬁA%fnd@rrH%JS@e aked- 0)

are essentially nicotinamdes in structure he nitrogen atom t1tuent
R3 is pref er adPgpthesdUERN YR thecaip whare (st tadaym %PFP{SPI”‘W%IV]Bf EqrmpladB9-0kl koxy;

and is nore preferably -H, -CH3; or -OCH3. :In the nost preferred

enbodi nents of the conpounds of Fornul a (X0.0), R3 has the neaning of -H.
15 Where QL has the preferred meani ng h @4 @@ has the preferred

meani ng of bi phenyl; and j has the )gsof 26 which is a less preferred
meani ng than where j is 1; the noi ety N( is absent and the conpounds
of Formula (1.0.0) are essentially nicoti noyI nmoi eties, i.e., ketorfea0ln

structure. Thighekeet mes &Bﬁd&@béﬁﬁéhtl@fo th RSpr&RER MH dse Sim Ef)r M4l g af i2add 10hut ob
represented bygr<'e:a than% 5(’115 —CM\Q 02/ %?RQ%?S I?e%%%c%%‘ ts sele%ted mdependently of
the other and each R' has the same meaning as defined herein; -NR'°- where R has the
10  same meaning as defined herein; —O-; or —S(=0),, where tis 0, 1, or 2; and said spiro moiety
is substituted as to any one or more carbon atoms thereof by 0 to 3 substituents R™, as to a
nitrogen atom thereof by 0 or 1 substituent R", and as to a sulfur atom thereof by 0 or 2
oxygen atoms. Accordingly, there results, inter alia, the moieties illustrated by partial
Formulas (1.5.1) through (1.5.12):

o B e Y LG
K 1 R"
R R14 O

15

(151)  (1.5.2) (1.5.3) (1.5.4) (1.5.5) (1.5.6)

2& Nenl fi Ros ch
Z< RS-
' R'S
(O)t
(157) (158) (15.9) (1.5.10) (1.5.11) (1.5.12)
where tis 0, 1, or 2; and R™ and R" have the same meaning as defined herein.

20 Preferred meanings of the R substituent include —F; —Cl; =O; —OH; —CHj;; —CH,OH;

—CH(CH;)OH; -C(CH3),0H; —OCHj;;, -C(=O)OH; -C(=O)NH,; —NH, —NHCH(CH,),;
-NHC(=0)CHs;; —~NHC(=0)OCH,CHj;; -NHS(=0),CHj3; and —S(=0),NH,, resulting in moieties
such as those of partial Formuias (3.1.1) through (3.1.34):



-7T3W RA R~z O\RCB 53~~Rm YRZ2Rr ()kci:i. R Rs (1.0.7)
where all of the substituents and conponents thereof, i.e., Z, W,; W; Y,
g, k, m wod20608R , R2, R4, R5, and R6; and RA, RB, Rc, aau/i1BDyobave, for
the nost part, the sane particular and 5 preferred nmeani ngs described in
detail herein, as where j is 1 and the conpounds are nicotinamdes in
structure. 5.6.0 Z Is a Miety of PartlaI‘FornuIas (1.1.1) - (1.1.15) Zis
a nmenber selected fromthe group of nnletles defined by partial Fornmnulas
(1.1.1) through (1.2.15) illustrated further above. The noieties of
partial Formulas (1.1.1) through 10 (1.1.5) which define the Z group are
typically but not necessarily acids, am des, and heterocyclyl gfou t hat
act as acid and*sap*de mnetic but the e not lim+ted-to thes t ypes of
functi onal grouﬁ?ﬁ%The noi et of partiﬁf:Fornulas ( .6) thro (1 1.9)
which define th Fgroup ai@ typically butcHot neﬂpssarlly tert|

al cohol s and t hej netics,,_ especially analogous acyl and nitri®

noi eti es, but tHé§1g}e not 1®rided to tH&de) types oﬁ315)funct|oﬁ%]5broups
The noieties of partial Formulas (1.1.10) through (1, 1.415) whigch define the

Z group are typlcally but no cessarily inverse aprttes and their
h

m nmetics, but the 't not jted t t ese types nctio gr oups.

Gt her noietiegyf crlbed eln nay (ﬁﬂployed the right- ﬁ si de
of the conpounds o ormul a ( Se noieties dr bi oi sost#reic in

t hat they pernlt t he conpound of Fornula gl 0.0) containing thefto

achi eve 20 PDE4 @4 bition é§§éﬁt|ally d&il balent t §3-{-Bkat achi €34d0by ot her
noi eties, especialk cid, amd aIcohoI .and inverse. amide noieties.

Accordlngly, Zis mber sel eeted FLo ~qhe group
partial Fornul as 1)t g h (1 sai
substituents A/ Rra, and R9,

the case of pafti Al Fornchaol C’lé) the H;mety consi

eties ude
216, and , and in

(3.1.11) (3.1.12) (3.1.13) (3.1.14) (3.1.15)

* * H
N CH 0]
RN Zj ij/ \ﬂ/ ’ @\\\S/NHz
N 0
H

o OH
(3.1.16) (3.1.17) (3.1.18) (3.1.19)
NH N O
o H,C” CH, o S
(3.1.20) (3.1.21) (3.1.22) (3.1.23)
ol c I eclEe
N N N
o H HO o H H

(3.1.24) (3.1.25) (3.1.26) (3.1.27)



25 of a nitrogen-containing heterocyclic ring system Al of the noieties
of partial Formulas (1.1.1) through (1.1.15) are attached to the renaining
portion oWolemensia (1.0.0). WO 02/ 060875 PCT/ 1B01/ 02341 PT4/1Bo1B02341Z |s a
Moi ety of Partial Fornmulas (1.1.1), (1.1.2), or (1.1.3) Enbodinments of the

present invention wherein the definition of the Z group is illustrated by
partial Forrmulas (1.1.1); (1.1.2); and (2171 3), are as follows: 0 0 0 ORY
ANAR7ANRA */\I'Il A1991s ORMR 5(1.1.1) (1.1.2) (1.1.3) One

of a nunber of preferred noieties for defining the Z group is that of
partial Formula (1.1. 1) where R7A has the meaning of -H which is a
preferred meaning of «{his substituent. Wher
or 3in Formula (1.0.0)\, a sinple boxylic
group becones a | ower\ al/kanoi ¢ ac|d. {10 R10 i|is ah o ional sulj
t he noieties thagn_I de mH R7A, and €re may b P
substituents whe pr sent. The nearti ng of the 10 ubst it uent iHc
phenyl or pyridyl wtere said phenyl or pyridyl is in turn optlonaply
substituted by up (%1.3)substituent@1R9 where RI31.3ps -F, -d,G-1AN) - N2,
-OH -(C1-C3) al koxy, -(Cl-C3) alkyl, or -NRLGR'..In pref erred enbodi nment s
that include such R'>Substitution, there wll or 2 substituents R' 15
t hat have the neani f -F, -d, - OCH3, , -CN, or -N(CH3)?2.
Preferably, therg is |0 or 1 such R'\supstitue @Hen present it is -F
or -d. The neanl hg dme R10 bstTtuent further anl udes -F, -d, -CF3,
oxo (=0, -OR16, H¥O2, 6, -0 O)Rl% 3-C(=0) NR16R17,

-0 C(=0) NR16R17, -lNerRN NRlGC((a@)eB)? -NR 1(6(1?(3452))0? -NR16S(=0) 2R",
or -S(=0 2NR16R17 . 20 The sub substituents R16 and R corrpri se -H,
-(C1-c4) al kﬂLﬂMﬂMﬁM@@ C4) al kenyl; -(C3-C8) cycloal kyl,
preferably cycl opropyl; phenyl; ben yridyl. Said alkyl, alkenyl
cycl oal kyl , phenylAs @@ﬁﬂypescmedp'?r P'HE/IR g«rx\@ugfssairemeamwaﬁde’mﬂ shave for R

substituted byd RPpeidéthh&LHh%tdf thurim@st bE ~H; &Ad they areGéJlec{éEmrﬁt@p&rmenuy of each
above-recited addi t|

Subst 1t uent il <o 08e end " DAY ke e S B E T el epiments ot g
-OCH3, -CN CN@DOU@S of NRIaIR' (7.0\@hdetailefRBbBoverydth Régagd to thmBepethBeﬁwsytueHs are

-CH3; or t hatfort {F.% chi—Qar? HQ@REbﬁlé{f?d?tan%F‘e%rﬁa ABBEImMBAs oF the” édmpoufdsf Fofhlila
-NO2, -C( and R' are independently -H or

O
- CH3. These) aﬂ(?%f”ﬁ'éFeQB‘rdé?@'Fr%G”%ﬁbsts of the conpounds of Formul a

(1.0.0) 5.5 The Moiety —[N(R*)],—

The subscript j has the meaning of 0 or 1. Where j has the meaning of 1, which is the

10  preferred meaning, the moiety —N(R3)— is present and the compounds of Formula (1.0.0)
are essentially nicotinamides in structure. The nitrogen atom substituent R® is preferably
selected from —H; —(C;-C;) alkyl; and —(C;-C3) alkoxy; and is more preferably —H; —CHjs; or
-OCHas. In the most preferred embodiments of the compounds of Formula (1.0.0), R® has the

meaning of —H.

15 Where Q! has the preferred meaning of phenyl; Q? has the preferred meaning of
biphenyl; and j has the meaning of 0, which is a less preferred meaning than where j is 1, the
moiety —N(R*)}— is absent and the compounds of Formula (1.0.0) are essentially nicotinoyl
moieties, i.e., ketones in structure. This ketone structure of the compounds of Formula (1.0.0)

is represented by Formula (1.0.7):



conprising the noieties of parti al

meani ngs of R7A as 30 described above, include, inter alia, the follow
groups ilwoseweasesl by partial Forrmulas (3.5.1) through (2CHIRG)23440
02/ 060875 PCT/1B01/02341 -75 11 Il 0 ~OCH3 *~*JJ CH3 0O * Il OHOO
~1 0 _,NCH3 1-23C1III CH3 3 (3.5.1) (3.5.2) (3.5.3) (3.5.4) (3.5.5)
O-/CH3 O* OOHI CdA F HIC NCH3 (3.5.6) (3.5.7) (3.5.8) (3.5.9)
(3.5.10) O*YOOOO* 0~~OCF d N ~NI-12 '-6 O CH3 (3.5.11)
(3.5.12) (3.5.13) (3.5.14) OOCH3 H3CCH3 (3.5.15) The Z group is
represented by partial Fornmula (1.1.2) in which the nitrogen atomis
substituted by RO where R9 has the neaning of -H -(CLl- al kyl; -(C3-C7)

cycl oal kyl ;
al kyl - OR16;

phenyl ; benzyl; -C(=0) OR1l6;
or (Cl C2) al kyI C( =0 ORFR;
alkyl. R 16 is preferably -H or O C :

-(C1- )
-(C1-¢&8)
i nents of the

present invention where ttge4Z ghio Bi r esent ed by péntial Formul a

(1.1.2) may be illustrated

10

15

20

25

L

(1.0.7)
where all of the substituents and components thereof, i.e., Z; W'; W2 Y; g k, m, and n; R',
R?% R* R’ and R% and R*, R®, R® and R®; have, for the most part, the same particular and
preferred meanings described in detail herein, as where j is 1 and the compounds are
nicotinamides in structure.

5.6.0 ZlIs a Moiety of Partial Formulas (1.1.1) — (1.1.15)

Zis a member selected from the group of moieties defined by partial Formulas (1.1.1)
through (1.1.15) illustrated further above. The moieties of partial Formulas (1.1.1) through
(1.1.5) which define the Z group are typically but not necessarily acids, amides, and
heterocyclyl groups that act as acid and amide mimetics, but they are not limited to these
types of functional groups. The moieties of partial Formulas (1.1.8) through (1.1.9) which
define the Z group are typically but not necessarily tertiary alcohols and their mimetics,
especially analogous acyl and nitrile moieties, but they are not limited to these types of
functional groups. The moieties of partial Formulas (1.1.10) through (1.1.15) which define the
Z group are typically but not necessarily inverse amides and their mimetics, but they are not
limited to these types of functional groups. Other moieties as described herein may be
employed at the right-hand-side of the compounds of Formula (1.0.0). These moieties are
bioisostereic in that they permit the compounds of Formula (1.0.0) containing them to achieve
PDE4 inhibition essentially equivalent to that achieved by other moieties, especially acid,

amide, alcohol, and inverse amide moieties.

Accordingly, Z is a member selected from the group of moieties defined by partial
Formulas (1.1.1) through (1.1.15), and said moieties include substituents R75, R7g, and R7c,

as wellas R®, R?, R"®, and R', and in the case of partial Formula (1.1.15) the moiety consists
of a nitrogen-containing heterocyclic ring system. All of the moieties of partial Formulas

(1.1.1) through (1.1.15) are attached to the remaining portion of Formula (1.0.0).

Formula (1.1.1) based on the preferred

ng

CH
00

arti ar’ Fornulas™(4.1.1) through



(4.1.5): * HOH* NOH* NO* NOH* NO CH3 CH3 CH3 HCEO CH3 3 (4.1.1)
(4.1.2) (4.1.3) (4.1.4) (4.1.5) 10 Those enbodi nents wherein the

defi ni ti omookodsrs t hat of an am de group, are illustratedThpoypes4ii al
Formula (1.1.3): WD 02/060875 PCT/1B01/02341 -76 ONRA RO (1.1.3)
These and other preferred enbodi ments of the conpounds of Fornmula (1.0.0)
conprising noieties of partial Formula (1,1.3), based on the neani ngs of
R7A and RO 5 described above, include, inter alia, the follow ng groups
illustrated by partial Formulas (4.5.1) through (4.5.20): OOOOII NHz
NCH3 NHNHN CH3 1-7 H (4.5.1) (4.5.2) (4.5.3) (4.5.4) (4.5.5) J~1 F I
I\ d X d bleM FZNs a M3idty bt Parfral Fohhulas 1.4 (H1.2{.4r B1.63) (4.5.7) (4.5.8)
(4.5.9) (4.5.100 F O'qgq O/ OAA HHH INFHH (4.5.11) o (4.5.12)

(4.5.13) (4.5.14) éﬁ]\bédiril\ér)ts ot tfe pl‘gsgnt~ ilvetMof vMeréin e\ definflol of the Z group is

illustrated by partial Formulas (1.1.1); (1.1.2); and (1.1.3), are as follows:
0O

O 0]
7 7
Q 7 /U\NJ\O/R A ,./U\N/R A
R a*
*/U\O/ A ég ég
5 (1.1.1) (1.1.2) (1.1.3)

One of a number of preferred moieties for defining the Z group is that of partial
Formula (1.1.1) where R7a has the meaning of —H, which is a preferred meaning of this

substituent. Where R’ is hydrogen and mis 1, 2, or 3 in Formula (1.0.0), a simple carboxylic

acid -COOH results, and the group becomes a lower alkanoic acid.

10 R' is an optional substituent of the moieties that define R7a, and there may be up to

three such substituents when present. The meaning of the R'® substituent includes phenyl or
pyridyl where said phenyl or pyridyl is in turn optionally substituted by up to 3 substituents R"'
where R'"" is —F, —CI, —CN, -NO,, —OH, —(C;-C3) alkoxy, —(C;-C;) alkyl, or -NR"R"". In
preferred embodiments that include such R'* substitution, there will be 1 or 2 substituents R"'

15  that have the meaning of —F, -Cl, -CH;, ~OCHa,, —OH, —CN, or —N(CH3;),. Preferably, there is
0 or 1 such R'"" substituent and when present it is ~F or —Cl. The meaning of the R
substituent further includes -F, —Cl, —CF5, oxo (=0), —OR'", -NO,, -CN, -C(=0)OR'®,
-O-C(=O)R"®,  —C(=ONNR™R", -O-C(=O)NR™R', -NR™R"Y, -NR'"c(=0)R",
-NR'™C(=0)OR", -NR"S(=0),R"", or -S(=0),NR"R"".

20 The sub-substituents R'® and R'" comprise —H; —(C;-C,) alkyl, preferably -CHs;
-(C»-C4) alkenyl; —(C5-Cg) cycloalkyl, preferably cyclopropyl; phenyl; benzyl; or pyridyl. Said
alkyl, alkenyl, cycloalkyl, phenyl, benzyl, or pyridyl groups are in turn optionally substituted by
up to 3 substituents —F, —Cl, or ~CN. Among the above-recited additional meanings of R", it
is preferred that the R' substituent when present be pyridyl optionally substituted by —F, —Cl,

25  -OCHs, —CN, —-NO,, or -NR'®R" where R'® and R" are independently —H or —CHj; or that the
R' substituent when present be —F, —Cl, ~CF5, —=CN, —=NO,, ~C(=0)OR'®, or -NR'"®R"” where
R' and R" are independently -H or —CH.

These and other preferred embodiments of the compounds of Formula (1.0.0)
comprising the moieties of partial Formula (1.1.1) based on the preferred meanings of R7a as

30 described above, include, inter alia, the following groups illustrated by partial Formulas (3.5.1)
through (3.5.15):



N HFHdOd HOHI HNCHCH3 3 (4.5.16) (4.5.17) (4.5.18) (4.5.19)
(4.5.20) 5.6.2 Z1ls a Miiety of Partial Forrmula (1.1.4) Preferred

enbodi merwe oefoedshe present invention also conprise those eompBumas4iof 10
Formula (1.0.0) wherein termnal noiety Z falls within the scope of parti al
Formula (1.1.4), i.e., enbodinents of this type are enconpassed within the
scope of the Z noiety when it has the ning of partial Forrmula (1.1.4):
WO 02/ 060875 PCT/1B01/02341 -77 O f}R7/B(1.1.4) wherein RTBis a
nmonocyclic or bicyclic heterocyclyl which is a nenber selected fromthe
group consisting of tetrazol-5-yl; 1,2,4-triazol-3-yl;

1,2,4-triazol -3-on-5-yl; 1,2, 3-triazol-§-yl; 5 imdazol-2-yl;

i m dazol - 4-yl; ﬂ dazol i di nO2- on- 4- yl; /tL 4 oxa@ azol - 3-ylo CH,

1, 2, 4- oxadi azol - 3-yl /lLl 2CHs oxadi aZpl - 5- yLA o~ N

1, 2, 4- oxadi azol - 3- on 5-yl;" 1, % 4- oxadi H' 173, 9- ofhli a701026n- §Hayl ;
oxazol yl; i soxazol

¥ pyrrol pyrazo sdcm nimdyl; glutarimdyl;
pyrrolidonyl; 2{3-9i )perl donyl Z pyri donz/l?53)4 pyri ¢nd)l ; pyri dd2pA 3-onyl ;
pyridazi n-3-onyl; thiazolyl; igsothiazolyl th| adi azol yI nor phol Chyl ;
par at hi azi nyl 0 pyridyl; pyri mﬁltdnyl pyr. a%lra pyri dazi nyI ;1 ndg b; 10
i ndol inyl; i s ndoI i % benz furanyl 2] 3- d,l obenzof uranyl ;
1, 3-di hydr oi anyl; 2H]J1- benz anyl ; 2- hﬁglomanyl ; manyl ;
benzot hi enyl ; 1H-| rtgi,azol yl; @ Zi m dazt] Wl " benzg yl; ben xazol yl ;
benzot hi azol yl ; benzotri azolybA benzotriazihyl ; pI azi nyﬂ*sC 1, 8-
napht hyri di nyl; quinolinyl; i sod{ji nol i nyl ; Qui nazolinyl; qui noxaCFHI3nyI ;
pyrazol of 3, 4-d] pys.6ym di nyl ; @pyyim d0[4(355 gl pyri nisdigpy! ; (3.5.10)
i mdazo[ 1, 2-a] @/rl dinyl; pyr depyI‘I di nyl; pteridinyl; and 1 Hpurinyl. 15
Parti al Forrrulj'!ih(113) a\nfe‘t(114) are~simlar andthe di st{nction

oul

bet ween t hem be noteged. Parti al rnmulas (1.4.3) and .1.4) are as
follows: OO0 7 NR7 NI9 RO v« 114) V\y'leFGQISFQ R7B
is linked in adlr f ashi NOC"t'ahe r emai nin ortNgn of a co d
CH,
(3.5.11) (3.5.12) (3.5.13) (3.5.14)
X
* 0
)?CHs
HC  “ch,
(3.5.15)

The Z group is represented by partial Formula (1.1.2) in which the nitrogen atom is
substituted by R® where R® has the meaning of —H; -(C4-C,) atkyl; —(C5-C5) cycloalkyl; phenyi;
benzyl; —C(=0)OR'®; —C(=O)R'®; —OR’®; -(C;-C,) alkyl-OR"®; or ~(C;-C,) alkyl~C(=O)OR'®;
where R'®is —H or -(C,-C,) alkyl. R'®is preferably —H or —CH;.

5 Accordingly, embodiments of the present invention where the Z group is represented

by partial Formula (1.1.2) may be illustrated as follows by partial Formulas (4.1.1) through

(4.1.5):
I A I T T
N7 TOH T NT ToH TN o *)J\N OH )I\I}JJ\?
CH CH, CH -0
3 3 3 A H3C CH3
(4.1.1) (4.1.2) (4.1.3) 4.1.4) (4.1.5)
10 Those embodiments wherein the definition of Z is that of an amide group, are

illustrated by partial Formula (1.1.3):



20 of Formula (1.0.0) and it is, accordingly, readily distinguishable from
a noiety of partial Fornula (1.1.3) in which RFTAis linked to the

r emai ni ngwpaenemsns of a conmpound of Formula (1.0.0) throughTihe/@siide
bridging noiety -C(=O NR9-. Where v is 1, on the other hand, both the R7B
and the R7A noieties are linked to the remaining portion of a conmpound of
Formula (1.0.0) through the am de brldglng3 nmoi ety -C(=ONR9-. In this

i nstance, the 25 distinction between the noieties of partial Formnul as
(1.1.3) and (1.1.4) conprises the difference between the neanings of the
R7B and the R7A noieties. This difference has already been descri bed above
in detail. WO 02/060875 PCT/1B01/02341 O0-78 In order to facilitate the

foll ow ng description, the nonocyclic h tero§g/cl yl nmoieties and the

bi cyclic heterocyclyl noieties are fi reated together and thereafter
are discussed as separate groups. Any ond or nore of the carbon atons of

t he phenyl, benzyl, or heterocyclyl noi etﬁ is 5 substituted by 0 to 3
substituents R14 where R14 has the neani ngs and preferred neanings (1.4By eady

descri bed above wi fpsk %@r&héropr%ﬁéd @lnbgd%éﬂ-g Qﬁ thel cdmgdundd b h’n%)ula W o)
(1.1.3). Any one or nore of trogen which it wl

appr eci at ed oW SIBHIMPIURS toﬁé’aﬁ'é's'éorﬁf”at(ﬂé 3, htéa(sé‘i’ c?@y‘@? )ﬂ‘eaﬁﬁp%t"f é?sA adRwhi ch
are not a goi mscmed@b&@c.hm infdr affeting fdNEWiRE SoMSd ilst-ak B yamaa#&muget@ gnpl ly
substituted bt)(| B %’i)substltuents R15. Any sul fur atom which happens to
occur in 10 a"MEPRI%LS yI noiety, that is not a point of attachrrent of

sai d heterocyclyl, noiety, ? substltut by 0, 1, ar 2 oxygen atons. The
optional nitrog /ru\heterocyc yl pstltu t R15 conp |ses - ; IKR16

-C(=O R16; -OR16; prHefera ,@O@B “WA) al kyl«

-(C1-C2) al kyl - 0)0R16 C(:ro NR16R17 1(C1-c4) alk preferaHIy CH3;

-(C2-C4) al kenyl; (CH2)U-(C3 C7) cyclo&@%yl mhere s 0, 1 or 2,
preferably cycI phe benzyl dyI gﬂhnollnyl E? al kyl ,
al kenyl , alkoxy, IoaIkyI %nyl yrldyl qU|noI|ny groups

t hus |ncI uded g e m nald)y Ubst i tut%pl up to su t| tuen R12. The
sub- subst i tuen DNpri ges - &\ RTER19;
- NR18R19; - NR'18 i’ IR 9»"- ]y 0) 8 S 188@-0) O . R18R19

where pis 1 20 or 2 prefé’fably 2: -(C![’C4:) al k Npreferab N CH3: and
-(C1-A4) al koxy, where R12 has the neani ng of -OR16 %bove and Rt is

defined as -(Cl-@®)6)al kyl, aAd.Mreferabl§5BL2 is - OTHSS) where @i th)al kyI
and al koxy are in turn optlonally substltuted wWith up to 3 substituents -

~d; -(Cl-C2) gl ko@ys ar bony | oyl eBirbonyl ; and - (Cl- C2) i
al kyI car bonyl O/NSN Rl8 ajlﬂ\e su tif ts are | ndenU y ted
from-H -(ClL+C2N alk 25p ndaeotl nal | y

substituted V\nth*'hp d:lo 3 - F; Fsubstltueuts are s’howﬂ
partial Fornul as gl 3.1) throuq 3. 202 above, as
(4.5.11) (4.5.12) (4.5.13) (4.5.14) (4.5.15)
o 0 0 o 0 N7
£ |
)LNQF *)L”Q *)LHQ AN A
F Cl o
\CH3 CH,
(4.5.16) (4.5.17) (4.5.18) (4.5.19) (4.5.20)

5.6.2 7 Is a Moiety of Partial Formula (1.1.4)

Preferred embodiments of the present invention also comprise those compounds of
10 Formula (1.0.0) wherein terminal moiety Z falls within the scope of partial Formula (1.1.4),
i.e., embodiments of this type are encompassed within the scope of the Z moiety when it has

the meaning of partial Formula (1.1.4):



wel | as further below, because the RO substituent is attached only to a
nitrogen atomthat does not forman integral, conponent part of an

att ached wetoenesysl i c noiety. The RO substituent is opti @ecaliBéwn2ediar act er
inthat "-H' is included as a definition of the RO substituent, 30 and in
many of the enbodi ments of the conpounds of Formula (1.0.0) this is the .
preferred nmeaning of R9. Another preferred neaning of R9 is -CH3. There is
al so pointed out the distinction between t1He substituents RO and R15, both
of which are attached only to nitrogen atons in any of the neanings of the
noiety Z. The substituent RL15 is attached only to a nitrogen atomthat is
an integral, conponent part of any 35 heteracyclic noiety that may be
defined via the R7B substituent of parti@l rmula (1.1.4) and WO 02/ 060875
PCT/ 1 BOL/ 02341 -79 in particular with [gfer R@ to the nore specific

het erocyclic noieties of partial For S 3. 1) t hrough (1.3.20), shown
above as well as further below. The RO ubsltgltuent on the other hand, is
attached only to a nitrogen atomthat iRt is attached to, but is not an
integral, conponent part of any of the heterocyclic noieties that 31 1.4)
defi ned by parti al Frrrulas5 1.1.2) Fr&‘ll?)) and (1.1.5

substituent neyPerin B Q&cﬁw@e”‘t%c"ér?ébtﬁ)fc" eIerQsy eIy g is 2 Bee eaﬁelegtaﬁi gom the

nitrogen atomsy &EYCJ?@ungegfe@{raio% a0y Riigldi 8, fab biQond §rd ). 113es.  REARS. y0f

parti al For mul e characterized as containing
conpri si ng %a riMdpengent "E'S?Ftob‘f Wi HParldEr oot vt d-abPedipzotadh drt4- P’fatﬁ?F?"étqnon
of preferred S&J&bglemebxaduammm 1rm41b>&dratolt3hm &yleaemoxammm i B3@-oxhBiaxdneoaisn

the Z group h oIYFalgc!»@Q%ﬁ f g@rr E/Xaz&?at 811 lrﬁ%\’"' glmaﬁ'mtd!ﬂe fp§/98%8n)9 f 2-

partial For rruI
Formul as (1. 4.Piperi Wbﬁ@ﬁ“‘{oﬂym*ﬂﬂfmnﬂ?yﬂpﬂ'w RPNW“RFZN -3- P(‘YE{"_‘LFPW Spfhiazolgly 5
R15/ tetrazol thiddiadolylt, rﬁorﬂhdhhyl Aparbthdziyl; byritiy# -gyfimairgl; - p3ra2iylD pYiidazinyl; indoly);

]é iSth r1|5a1700| %doﬁy&ég'wﬂ%&gyl béeh ([)lﬁa)?(nél éIS c?lry(jrobfanzi)fur?nyl']' n11 d% rzu drous&benzg}\luranyl
1, 3, 4- oxadi azodHy1-benzepyaanyh 2(’19*49’69"3/( xchepranylg P?EIZ.OS)IGHY'* AN @zolyl;1 Benziidagol 0 O
NI benzoxazolyl; benzisoxazolyl; benzothiazolyl; benzotriazolyl; benzotriazinyl; phthalazinyl; 1,8-
naphthyridinyl; quinolinyl; isoquinolinyl; quinazolinyl; quinoxalinyl; pyrazolo[3,4-d]lpyrimidinyl;
pyrimido[4,5-d]pyrimidinyl; imidazo{1,2-a]pyridinyl; pyridopyridinyl; pteridinyl; and 1H-purinyl.
15 Partial Formulas (1.1.3) and (1.1.4) are similar and the distinction between them
should be noted. Partial Formulas (1.1.3) and (1.1.4) are as follows:

(1.1.3) (1.1.4)

Where v is 0, R7g is linked in a direct fashion to the remaining portion of a compound

20  of Formula (1.0.0) and it is, accordingly, readily distinguishable from a moiety of partial
Formula (1.1.3) in which R7a is linked to the remaining portion of a compound of Formula
(1.0.0) through the amide bridging moiety —C(=O)NR?—. Where v is 1, on the other hand,

both the R7g and the R7a moieties are linked to the remaining portion of a compound of

Formula (1.0.0) through the amide bridging moiety —C(=O)NR’—. In this instance, the
25  distinction between the moieties of partial Formulas (1.1.3) and (1.1.4) comprises the

difference between the meanings of the R7g and the R7ax moieties. This difference has

already been described above in detail.



1, 3, 4- oxadi azol - 1, 2, 4-oxadi azol -3-yl 1,2, 4- oxadi azol - 1, 2, 4- oxadi azol - 5-yl
2-on-5-yl 5-on-3-yl (1.4.9) (1.4.10) (1.4.11) (1.4.12) R15 *~IiN~O * N O
O N 0O RNMOM2/060874, 2, 4- oxadi azol - oxazol yl isoxazolyl pyrrarygBor/®@34an-5-yl
(1.4.13) (1.4.14) (1.4.15) (1.4.16) WO 02/060875 PCT/1B01/02341 -80 Ri s
R15 R15 R1I5 N ONOONON pyrazolyl succinimdyl glutarim dyl
pyrrolidonyl (1.4.17) (1.4.18) (1.4.19) (1.4.20) RI5 RI5 RI51 RI51 I N
NONOYNNO O 2-piperidonyl 2-pyridoﬁ@1 4- pyridonyl pyridazin-3-onyl
(1.4.21) (1.4.22) (1.4.23) (1.4.24) N NNN1 pyridyl pyrimdinyl

pyrazi nyl pyridazinyl (1.4.25) (1.4.26) (1.4.27) (1.4.28) 1In order to

lgr ovi fle ?205 hgr d??’ﬁﬂ&ﬁ?r&bifﬁﬂité@é tr@:felfoﬁﬁizﬁgedts&mb@ﬁitﬂmﬂbr?)cylﬁicﬂ\Bt@ro_@Q{lW@M{cMiés of
or mul a . U. .rererence 10 e r er | | a lety. o
artial Formt 1 Pevy PR Gob Ve o oLt Bofintron el 7 bisBlssec

het er ocycl i ¢ gasosgparateh@pupsi s set out bel ow the groups consisting of
partial Fornulas (4.8.1) through (4.8.80) fromwhich the Z 5 noiety is
sel ected in such prAPepted e dhnereanies: ataqs of Rhephepyl Npenzyly oppgierocyclyl moiety is

5  substituted by 0 to 3 substituents R" where R' has the meanings and preferred meanings
already described above with regard to partial Formuias (1.1.1), (1.1.2), and (1.1.3). Any one
or more of the nitrogen atoms, which it will be appreciated occur only in the case of the
heterocyclyl moieties, and which are not a point of attachment of said heterocyclyl moiety, are
optionally substituted by up to 3 substituents R". Any sulfur atom which happens to occur in

10 a heterocyclyl moiety, that is not a point of attachment of said heterocyclyl moiety, is
substituted by 0, 1, or 2 oxygen atoms.

The optional nitrogen heterocyclyl substituent R'® comprises —H; -NR'R';

-C(=O)R'®;  -OR'",  preferably = —OCHj;  —(Cy-C,)alkyl-OR';  -C(=O)OR';

-(C+-C,) alkyl-C(=O)OR'®; -C(=O)NR"™R""; —(C,-C,) alkyl, preferably —CHjs; ~(C,-C,) alkenyl;

15  -(CHj),—(Cs-C;) cycloalkyl where u is 0, 1 or 2, preferably cyclopropyl; phenyl; benzyl; pyridyl;

or quinolinyl. The alkyl, alkenyl, alkoxy, cycloalkyl, phenyl, benzyl, pyridyl and quinolinyl
groups thus included are optionally substituted with up to 2 substituents R'.

The sub-substituent R'? comprises ~F; -Cl; -CO,R'%; —OR'®; —CN; -C(=O)NR'’R",
-NR¥R"; —-NR"®C(=0)R"®; -NR"*C(=0)OR"; -NR'*s$(=0),R"; -S(=0),NR"*R", where p is 1
20  or 2, preferably 2; —(C4-C,) alkyl, preferably —CHs; and -(C;-C,) alkoxy, where R'? has the
meaning of —OR'® above and R'® is defined as —(C;-C,) alkyl, and preferably R'? is —OCHj;
where said alkyl and alkoxy are in turn optionally substituted with up to 3 substituents —F; —ClI;
-(C4-C5) alkoxycarbonyl; -(C,-C,) alkylcarbonyl; and —(C,-C,) alkylcarbonyloxy. The R'" and
R' substituents are independently selected from —H; —(C;-C,) alkyl, preferably —CHj; or

25 phenyl; and are optionally substituted with up to 3 —F; or —CI.

No R’ substituents are shown in partial Formulas (1.3.1) through (1.3.20) above, as
well as further below, because the R’ substituent is attached only to a nitrogen atom that
does not form an integral, component part of an attached heterocyclic moiety. The R®
substituent is optional in character in that “~H" is included as a definition of the R® substituent,

30 and in many of the embodiments of the compounds of Formula (1.0.0) this is the preferred

meaning of R®. Another preferred meaning of R?is —CH,.
There is also pointed out the distinction between the substituents R® and R"®, both of

which are attached only to nitrogen atoms in any of the meanings of the moiety Z. The

substituent R'® is attached only to a nitrogen atom that is an integral, component part of any

35 heterocyclic moiety that may be defined via the R7g substituent of partial Formula (1.1.4) and



NNN// NNHC NNNNH(4.8.1) (4.8.2) (4.8.3) (4.8.4) N N-CF3 * NN/
NNOH/NHNNNHNN H (4.8.5) (4.8.6) (4.8.7) (4.8.8) NON O NNT~--O
N'~r O "r Wold2msas7s N-\N N-N 0 H3C H H CH3 (4.8.9) (4.8.10) @¢T8BAIR3414. 8. 12)
WD 02/ 060875 PCT/1BOI /02341 -81 N-O NN* * NoN HN --t NHNN HJ
(4.8.13) (4.8.14) (4.8.15) (4.8.16) NCH3 \ N~\CF3 N/ / HHH NN (4.8.17)
H (4.8.18) (4.8.19) (4.8.200 HHH HNNON-O* NO\ ITONNN NHCH
HH3 CH3 (4.8.21) (4.8.22) (4.8.23) (478724) gHHNO* H3t ~N* O
--CNNOO HN H HO (4.8.25) (4.8.26) (4.8.27) (4.8.28)

in particular with reference to the more specific heterocyclic moieties of partial Formulas
(1.3.1) through (1.3.20), shown above as well as further below. The R® substituent, on the
other hand, is attached only to a nitrogen atom that in turn is attached to, but is not an
integral, component part of any of the heterocyclic moieties that is defined by partial Formulas
5 (1.1.2), (1.1.3), and (1.1.5). The R substituent may be attached to one or more nitrogen
atoms and said nitrogen atoms may be present in any moieties falling within the scope of

partial Formula (1.1.4) that can be characterized as containing or comprising a nitrogen-

containing heterocyclic moiety.

As an illustration of preferred subgeneric embodiments of the present invention

10 wherein the Z group has the meaning of a moiety that falls within the scope of partial Formula

(1.1.4), there is set out below the groups of partial Formulas (1.4.1) through (1.4.28):

N N N
* ~ * * O *

z -z - z
~ ) ) ~~F ~
/N—N /N—N /N—N\ /N—N

R'S R R'S R'® R
tetrazol-5-yl 1,2,4-triazol-3-yl 1,2,4-triazol-3-on-5-yl 1.2,3-triazol-5-yl
(1.4.1) (14.2) (1.4.3) (1.4.4)
R15
N
. N R N * o) " O
- AN
N N N_ N-N
R15/ \R15 R'®
imidazol-2-yl imidazol-4-yl imidazolidin-2-on-4-yl 1,3,4-oxadiazolyl
(1.4.5) (1.4.6) (1.4.7) (1.4.8)
0 15
* e} R
N 7 N ! N
N_'N * * O *
‘R Y X 7 ~C )
N—-O N-O O-N
1,3,4-oxadiazol- 1,2,4-oxadiazol-3-yl 1,2,4-oxadiazol- 1,2,4-oxadiazol-5-yl
2-on-5-yl 5-on-3-yl
(1.4.9) (1.4.10) (1.4.11) (1.4.12)
15
N R
* O * * }
\g/ T Ko %f 0 %N7
\R15 N_J _'\l/ * /
1,2,4-oxadiazol- oxazolyl isoxazoly! pyrrolyl
3-on-5-yl
(1.4.13) (1.4.14) (1.4.15) (1.4.16)



00 Or ONCH3 0"Itr O NNNNI- z NNH?* NCH3 \--CF N 3 (4.8.29)
(4.8.30) (4.8.31) (4.8.32) H/* HOO OCH3 NNO* \\ NrOONN NN %
NO O O WO428683) (4.8.34) (4.8.35) (4.8.36) -NO N OH NPCOIBIQ/(IDI O-0 -
~-NONHON * CH3 (4.8.37) (4.8.38) (4.8.39) (4.8.40) WD 02/060875
PCT/ 1B01/02341 -82 N\r ON-ONO ON ON\V\ONF N HO (4.8.41) (4.8.42)
(4.8.43) (4.8.44) CH3 HH HNNN * N- *ANONO * / /N\ CF3 *
ONGBUN OH O/ NHH x (4.8.49)

(4.8.45) (4.8.46) (4.8.47) (4.8.48)
(4.8.50) (4.8.51) (4.8.52) HNOH
R15 R15 R15 R15
i I I J
N\N o N 0 O N 0 N o
) x5 XJy  £r
pyrazolyl succinimidyl glutarimidyl pyrrolidonyi
(1.4.17) (1.4.18) (1.4.19) (1.4.20)
15
R15 R15 TR R15
| | N i
7 -
0]
2-piperidonyl 2-pyridonyl 4-pyridonyl pyridazin-3-onyl
(1.4.21) (1.4.22) (1.4.23) (1.4.24)
/N | /Nm E/N] /N\N
N x_-N N x> J
N
pyridyl pyrimidinyl pyrazinyl pyridazinyl
(1.4.25) (1.4.26) (1.4.27) (1.4.28)

In order to provide another demonstration of preferred embodiments of the
compounds of Formula (1.0.0) with reference to the Z group where it is a moiety of partial
Formula (1.1.4) and v is 0 or 1, and R7g is a monocyclic heterocyclic group, there is set out

below the groups consisting of partial Formulas (4.8.1) through (4.8.80) from which the Z

5 moiety is selected in such preferred embodiments:

* N * N * N CH
H

N~N H,C
(4.8.1) (4.8.2) (4.8.3) (4.8.4)
N N N
. CF, .__N N . o
Tt ) ~ Y / X F
N—N N-N N—N N-N
H | N N H H
(4.8.5) (4.8.6) (4.8.7) (4.8.8)

N N
, N . N * 4 O * 2 O
e
N—N
H AN

N—N H H
7 H
H,C CH,

(4.8.9) (4.8.10) (4.8.11) (4.8.12)



Ox ONHONH CF3 -

(4.8.53) (4.8.54) (4.8.55) (4.8.56) N- */ NHNC
F3*NWH OOOO (4.8.57) (4.8.58) (4.8.59) (4.8.60) HO N

NH H3C 0O

N-NH \ NVOBloRloads7O N\ / N\ O Ot (4.8.61) (4.8.62) (4.8.6BLTH0A264) N NH

N-N' --yOH NI N HC O ~ )i

300 (4.8.65) (4.8.66) (4.8.67) (4.8.68) * N

NHC\ 3 ~N (4.8.69) (4.8.70) (4.8.71) (4.8.72) WD 02/060875

PCT/ 1B01/ 02341 -83 f~~; ~"Y N C|—|3 N N ONN
(4.8.75) (4.8.76) NN YNONN"
(4.8.80) Preferred enbodi ments of the present
Is a noiety of N
*\(/ O
N—Y * 2 * N
N=( H \(\/r/\J \(/J
\ 4 N N
(4.8.13) (4.8.14) (4.8.15)
*\Cﬁ *\&'\1\7/CH:i *\C»/CF‘,'
N N N
H H H
(4.8.17) (4.8.18) (4.8.19)
’ N N
* O *
N D
* o
N H,C H
(4.8.21) (4.8.22) (4.8.23)
H
N
* o
o W @
* o N
\Q_Y /N N0
g ) Y
(4.8.25) (4.8.26) (4.8.27)
0O
o)

» o) //< CH * 0o o)
T O O
N—H /IQ ¢ N—N

\—CF,
(4.8.29) (4.8.30) (4.8.31)
o o )
\ * o \
N—O \« )4 Oj( N /
N—-O
(4.8.33) (4.8.34) (4.8.35)
pur L
/N ~A N0
Nk, O @ RO
0™ o >;N O_H
(4.8.37) (4.8.38) (4.8.39)

YO

(4.8.73) (4.8.74)
"N O\ N N (4.8.77) (4.8.78) (4.8.79)
i nventi on where the group Z

. N
\E/—/\/
He”

(4.8.16)

: “7/@
AN N\

Ly

(4.8.20)
H

N N
XYO
N\
H3
(4.8.24)
H

,\ngjfjo

(4.8.28)

(4.8.40)



parti al

consi st i nyoobk/oesaol yl ;

2, 3-di hydr obenzof ur anyl ;

H chromenyl ;

benzoxazol yl ;

chromanyl ;

Formula (1.1.4) and v is 0 or
noi ety R7B is a bicyclic

i ndol i nyl ;

1, 3- di hydr oi sobenzof uranyl ;

1, also include those wherein the
het erocyclic group selected fromthe group
i soi ndol i nyl ;

benzo[ b] ParaBylg2341

benzot hi enyl ;

1 Hindazo

lyl;

benzi soxazol yl ;

benzot hi az

yl;

2H- 1- benzopyr anyl ;
benzi m dazol yl ;
benzotri azol yl ;

2

benzotri azi nyl ;

i soqui nol i nyl ;

pteridinyl;

denonstratlon
(1.0.0) with ref

Formula (1.1.
there is set

t hrough (5. 0.

pht hal azi nyl ;

qui nazol i nyl ;
pyrinido[4,5- d]pyrlnldlnyl

d\{ﬁl

4),

nyl .

Vo or

out belNow fhe

28) fro

whi ch

ferred enb
ce, to the Z '?
1,

qui noxal

|n1dazo[1

O

thBOZ

i nyl;

s a bicycli
i sting of

1, 8- napht hyri di nyl ;
pyrazol o[ 3, 4-d] pyri m di nyl ;

-a]pyridinyl pyri dopyri di nyl ;

GO0 provi
nts of th\{ao C
dup wher e |tQ‘§‘la

Lo

DTEty IS

qui nol i nyl ;

further

ol

onpounds of Fornul a

(5.0.2) (54) 3) " (5. 0. 4)

enbodi ments: R15 (R8x310 \ | N\ (agM2) | EfN-R13; kR
i soi ndol i nyl benzo[ b] furanyl (5 0.

I\ O* I\ 2, 3-qj4Ndrgirenzo- 1, 3-di 3r0|sobe

chr omanyl| fura yl ; phth @n (5. 0 5)
02/ 060875 PCT/ -84 R15 R15

benzot hi enyl 1 H-indazolyl benzi m dazolyl benzoxazdﬁ&

5/

1- benzop
6) (5.0.
NN/ N

pi ety of parti al

t erocycl i c',:}gr oup,
K al Forﬁuﬁ@eﬁ(S 0.1)

sel ect®&d i n such

asp! vl |ndolu@Q4

erred

%W
O

(5.0.49) (5.0.10)

(5.0.11) (5.0. 12)<4l334§)5 \ /o

benzot hi azol yl
(5.0.15) (5.0.1

\

*

S "48.46) |

H § 2- genzoth|a2|¢yl Renzotriazo

-z N\W:T;jﬂ TC i N

AT

(4.8.49) (4.8.50) (4.8.51)
H H .
[ji:fia s _N__O
' X
L .
* ZcF —
(4 8.53) (4.8.54) (4.8.55)
H
H __ N
'Y, L
N » CF,
o)
(4.8.57) (4.8.58) (4.8.59)
N H.C
/N\NH ~ NH 3 \N ? 0]
N0 N H
X \ /
. o
(4.8.61) (4.8.62) " (4.8.63)
* N\ * N\ *
ISR G RG
™
H,C o) NN © X
(4.8.65) (4.8.66) (4.8.67)
* * N
2\ g
* N / \
O 0 e
(4.8.69) (4.8.70) (4.8.71)

NN N K¢.8.M8nzi soxazol (l8.48)

[yl (5.0.13)

(4.8.52)

*

o<

(4.8.56)

N
N
o)

(4.8.60)
e

*

Z\
= =
[
= "z
\l

*

(4.8.68)

*T@N

(4.8.72)

e

5



qui nol i nyl isoquinolinyl 1,8-naphthyridinyl phthalazinyl (5.0.17) (5.0.18)
(5.0.19) (5.0.200 RI5 NN/ NN INNNIN NN=* quinazolinyl

gui noxal iwglo2deds7pyr azol o[ 3, 4-d] - pyrim do[5, 4-d]- pyri m ecagBoipzsiinm di nyl
(5.0.21) (5.0.22) (5.0.23) (5.0.24) R1I5 NNNL\ ~YNNN N\\~ ~ NN
I mdazo-[1, 2-a]- pyridopyridinyl pteridinyl 1H purinyl pyridinyl (5.0.25)
(5.0.26) (5.0.27) (5.0.28) where "*" |nd|§ates the point of attachnent to
the remai ning portion of Fornula (1.0.0) nd where each carbon atomis
optionally substituted by a substituent R14; and where R14 and R15 have

t he sane neaning as defined above; and all tautonmer fornms, and optionally

N-oxi de forns, £0f,, 0O 02/ 066875CRCT/ 1BO14 2/ -85 5.4 3NL LeHa
Moi ety of Partlal Fo Ia (1.1.5) There are furt r nbodi ment|§ off the

conpounds of For 1.0.0) ir &h the Z noi N onpri ses oup
falling within the N cope of partial Formula (1.1.5): O RO i (H)Q OW A
R7 5 (1.1.5) (4.8.73) (4.8.74) (4.8.75) (4.8.76)
* * N\ N\
N N0 X AN *‘CN
\:/ —N
(4.8.77) (4.8.78) (4.8.79) (4.8.80)

Preferred embodiments of the present invention where the group Z is a moiety of
partial Formula (1.1.4) and v is 0 or 1, also include those wherein the moiety R7g is a bicyclic
heterocyclic group selected from the group consisting of indolyl; indolinyl; isoindolinyl;
benzo[b]furanyl; 2,3-dihydrobenzofuranyl; 1,3-dihydroisobenzofuranyl; 2H-1-benzopyranyl; 2-

5  H-chromenyl; chromanyl; benzothienyl; 1H-indazolyl; benzimidazolyl; benzoxazolyl;
benzisoxazolyl; benzothiazolyl; benzotriazolyl; benzotriazinyl; phthalazinyl; 1,8-naphthyridinyl;
quinolinyl; isoquinolinyl; quinazolinyl; quinoxalinyl; pyrazolo[3,4-d]pyrimidinyl; pyrimido[4,5-
dlpyrimidinyl; imidazo[1,2-a]pyridinyl; pyridopyridinyl; pteridinyl; and 1H-purinyl.

In order to provide a still further demonstration of preferred embodiments of the

10  compounds of Formula (1.0.0) with reference to the Z group where it is a moiety of partial

Formula (1.1.4), vis 0 or 1, and R7g is a bicyclic heterocyclic group, there is set out below the

groups consisting of partial Formulas (5.0.1) through (5.0.28) from which the Z moiety is

selected in such preferred embodiments:

R15 R15 *
/ /
N—R
indolyl indolinyl isoindolinyl benzo[bjfuranyl
(56.0.1) (5.0.2) (5.0.3) (5.0.4)
o) O O
. 0
2,3-dihydrobenzo- 1,3-dihydroisobenzo-  2H-1-benzopyranyl chromanyl
furanyl furanyt; phthalanyl

(5.0.5) (5.0.6) (5.0.7) (5.0.8)



wherein q is 1, 2, or 3, provided that where g is 2 or 3, RO has the
meaning of -Hin at |l east one instance, or two instances, respectively; W
is -0-; -WoB9peos70r -0OC(=0) - where RO has the sane neani rgTABO1dRS41Ned
above; and R7A has the sane neani ng as defined above. In preferred
enbodi nents of the conmpounds of partial Fornmula (1.1.5), qis 1 or 2, RO
10is -H or -CH3; WBis -0-, -C0O- 5-NH—; and R7TA is one of the
preferred noieties already descri bed aboVe. Represent ati ve enbodi nents of
t he conpounds of Forrmula (1.0.0) in which the Z noiety falls within the
scope of partial Formula (1.1.5) are those illustrated by partial Fornul as
(6.0.1) through (6.0.6): OOOO0O CHBRAIl * 0 O-CH3 *"J~O0'~CH O N 3 CH3
(6.0.1) (6.0.2) (6.0.3) 00O0C IN/U OH ~O-~NHR'* 0 0 CH3 O (6.0.4)
(6.0.5) (6.0.86) 6.4ZIsr\hana arboxyl i ¢ Acid ments of
t he conpounds o r a (1.0.Q_ i_elde thos erein the i'\%(—y*is
ot her than a cam* acid and i d, insteadhorus ur acid
or a derivativ f. Ther ignifi cant nu
derivatives fro(raﬁe'ml ceholt he Z ﬁnf%%zg]*'; be LEMALIEEY rTJﬁ)and thté%?z?’ﬁﬁc%de t he
followi ng: -O P(=G¢DH) 2 (phospH@rQ‘@) 20 - PH( (®P0H) ( phosphi ni(&.12)
-P(=0 (OH) 2 (phosphonic); -[P(=0 (OH) - O C1-C4) aI kyI] is( al kyl phosphono) ;
Q£ NH2

-P(=0 (OH) - O CL{A a\kl) (al kyl phosphi nyl ) ;
4 aIkyI

(phosphor ani do) ; ( OH) NH( 3 : O) (OH) NHR25 (smbst i t ut ed
phosphor ani do) ;-0 S(¥0) 20H @ Fis), - S( SFsul foni c) ‘ =0p 2NHR26

or WD 02/ 060875 PCT/| BOL/ 0234‘5 FNHS(=0) 2R26 (sul f ona d‘; hefe R26 is
_CH3, - CF3, " and th

conel sting of CreSy iR O Srahe oot N By RSN G LMD o)

alkyl; -C O)NHS((5©)12NH(C1 C4) abiyid) - C(=0) NHBQ=6) 2N[ ( C1- CAX5.aNRy| ] 2;

~S(=0) 2NHO( =O) ( al kyl : -S(=0) HC( O)NHZJ, 5 . S( =0) 2NHC(.=0) NH( C1- C4)
al kyl : -S(=0) 2 —0) 01 M)‘fﬁé S (= C( O),R25; @/;%y_l\njm;
_S(=0) 2NHC( =S) =0) 2NHC( i 52k ca) a N

quinolinyl lsoqumohnyl 1,8-naphthyridinyl phthalazinyl
(5.0.17) (5.0.18) (5.0.19) (5.0.20)
R15
Ne N
N N r ~N \
~N ~N i
- O Uy T b
~N o~
N
quinazolinyl quinoxalinyl 1H-pyrazolo{3,4-d]- pyrimido[5,4-dj-
pyrimidinyl pyrimidinyl
(5.0.21) (5.0.22) (5.0.23) (5.0.24)
15
~ NN
* N N /
Cy MY Oy o
\ N s N l / *
N * N = kN/ N
imidazo-[1,2-a)- pyridopyridinyl pteridinyl 1H-purinyl
pyridinyl
(5.0.25) (5.0.26) (5.0.27) (5.0.28)

where “*” indicates the point of attachment to the remaining portion of Formula (1.0.0); and
where each carbon atom is optionally substituted by a substituent R'*; and where R' and R"
have the same meaning as defined above; and all tautomer forms, and optionally N-oxide

forms, thereof.



-S(=0 2NHC(=S) N[ (C1-A4) al kyl]2; and -S(=0 2NHS(=0) 2R25; where R25 is -H
-(C1-cA4) alkyl; phenyl; or -ORL6, where R16 has the sane neaning as

defi ned awowewereferred enbodi ments of the conmpounds of PormBéizo264. 0. 0)
wherein Z is a 10 phosphorus or sulfur acid or a derivative thereof, are
those wherein Z is -P(=0 (OH) NHR25 (substi tut ed phosphoram do);

-S(=0) 2NHR26 or - NHS(=0) 2R26 (sul f onam do); - C(=0 NHS(=0) 2R25

(acyl sul fonam do); where R26 and R25 has t e sane nmeani ng as defined

above. Sonme of these preferred enbodi nents may be illustrated by parti al
Formulas (6.5.1) through (6.5.9): OO0 0 Il Il CH3 Il *- i -NH2 *- i -N~

*-S-NHZ H OH G6.9 (B 15a fhpiefybotParial é&m’ﬁl%)mjg I *-11-NO0O OO 11 11 ~~ H
*C\\ CH3 --CHS OHO 6.5.4 6.5 56)00H3C*HS—CHS*_H
SCFR3 *-NO- S 11 Tt@'ﬁoarblflﬁher( &n&d@ent@@f ﬁre%mf;&m%s %) Fé‘rl’%uéé@O%) % \J/tﬁchath%/tz ety

of Partial Formulas (1.1.6) through (1.1.9) In other enbodi ments of
conpounds of FBPPHIFRMRrESD2 BPuP tatlies vivriheiedopgpipapialFaraulg (1.idk ety that is a
menber sel ected fromthe group consi std ng partial Formulas (1.1.6),
(1.1.7), (1.1.8), and (1.1.9): 0 0 R14 R17,} 16R17ARCRX~N A B OH 20
(1.1.6) (1.1.7) (1.1.8) (1.1.9) VO 02706085 01;/1501/02341 -87 where " *
" indicates the point of attachnent of t%e tho y of partial Formula
(2.2.6), (2.2.7), (1.1.8), or (1.1.9) to the g\,emai ning portion of a
conmpound of Formula (1.0.0); and R7A and R7B both have the sane neani ngs
as described above. R16 and R17 al so have the sane (1.1.5)

wherein q is 1, 2, or 3, provided that where q is 2 or 3, R® has the meaning of —H in at least
one instance, or two instances, respectively; W is —O—; —N(R%)-; or —OC(=0)- where R® has

the same meaning as defined above; and R7a has the same meaning as defined above.

In preferred embodiments of the compounds of partial Formula (1.1.5), q is 1 or 2, R®
10 is ~H, or ~CHg; W®is ~O-, —O(C=0)-, or -NH—; and R74 is one of the preferred moieties

already described above.

Representative embodiments of the compounds of Formula (1.0.0) in which the Z

moiety falls within the scope of partial Formula (1.1.5) are those illustrated by partial Formulas
(6.0.1) through (6.0.6):

o) o 0 CH,
/ILO/\OJJ\CH3 */U\O/\/O\CHS *)J\O/\/N\CHa
(6.0.1) (6.0.2) (6.0.3)
o)
0 O CH, O PN ~_O_H
)
A~ K O)\OJLCHB \g/
(6.0.4) (6.0.5) (6.0.6)

15 5.6.4 7 Is Other Than a Carboxylic Acid

Embodiments of the compounds of Formula (1.0.0) include those wherein the Z

moiety is other than a carboxylic acid and is, instead, a phosphorus or sulfur acid or a
derivative thereof. There are a significant number of such derivatives from which the Z
moiety may be selected, and they include the following: -O-P(=Q)(OH), (phosphoric);

20  -PH(=0)OH (phosphinic); -P(=O)}OH), (phosphonic); -[P(=O)(OH)-O(C,-C,) alkyl]
(alkylphosphono); -P(=0)(OH)-O(C+-Cy) alkyl) (alkylphosphinyt); ~P(=0)(OH)NH,
(phosphoramido);  -P(=O)(OH)NH(C,-C,) alkyl and  -P(=O)(OH)NHR®  (substituted
phosphoramido); -O-S(=0),OH (sulfuric); -S(=0),0OH (sulfonic); —S(=O)2NHR26 or



meani ngs as descri bed above, i.e., each is independently selected from-H;
-(C1-A4) alkyl; 5 -(Cz-C4) al kenyl; -(C3-C6) cycloal kyl; phenyl; benzyl;
and pyri dyb;o2mbmsrei n sai d al kyl, al kenyl, cycloal kyl, pheayhBoiesayl , or
pyridyl is substituted by O to 3 substituents selected fromthe group
consisting of -F, -d, -CF3, -CN, and -(C1-C3) alkyl. In order to
illustrate further meanings of Z that falds within the scope of parti al
Formulas (1.1.6), (1.1.7), (1.1.8), and (f 1.9), there are depicted bel ow
noi eties of partial 10 Fornulas (3.3.1) through (3.3.15) that represent
different neanings that fall within the scope partial Fornula (1.1.8): R
16 R 17 * OHNH3(EQ)B]® (sulfaBhiOpiB wikte Rf3Gs CGdd1s\ ~SEHDr D-toluyl; BBOREyI4uIfbiB@idH OH

1-13C OH 3 i 1 23. 3.5
B CH OH 3 CEss T, He Qo Uedktnd: o )Cﬁé’&%ﬁ QBB o )
(3.3.6) (3.3.9FOMNH= @)z“(@ah“@'j (3.3.1 0) CHF CHH$% éf—‘lﬁé AlHEEy-Co) gyt - 130
P HSC z | | CEl=OJSIFO)KG Gl 3 $a=)o>Mc3-arza1hmalayn13) s((a»amwomsi 15)

ur e ma e SC isa
Formul a ( bﬂﬁﬁc@o)éﬁé‘é n %?@IFI ejé: Wﬁb Q ‘Jg@es ?@8) hepﬁf roxyl
group of par t‘§ FO):NEENl a (1. 1-565Q)N zngl y, t Te{EONRCEENHE k) BlsYlow
noi et i es of pa(r—bozchE@mmaso £1Ry18 . aht -SEOMMHIS(4D,F8°; Mhere KT @ mere@mﬁalkyl

01 benent Teagsy L8 b R R I @ (11917 v

Preferred embodiments of the compounds of Formula (1.0.0) wherein Z is a

10  phosphorus or sulfur acid or a derivative thereof, are those wherein Z is -P(=0)(OH)NHR®
(substituted  phosphoramido); -S(=0),NHR?® or -NHS(=O),R® (sulfonamido); or
-C(=0)NHS(=0),R* (acylsulfonamido); where R*® and R® has the same meaning as defined
above. Some of these preferred embodiments may be illustrated by partial Formulas (6.5.1)
through (6.5.9):

0 0 0
p— —p—n—CH —3—NH
I | H I ?
OH OH 0
(6.5.1) (6.5.2) (6.5.3)
0
n _CH, \ i I
1 «—C—N~ \\ H
0] H O 0]
(6.5.4) (6.5.5) (6.5.6)
. H,C
~—N—S— »—N—S— ]
N—S—CH, CF, Q
S o N
0
(6.5.7) (6.5.8) (6.5.9)

15 5.6.5 Z Is a Moiety of Partial Formulas (1.1.6) through (1.1.9)

In other embodiments of the compounds of Formula (1.0.0), the terminal group Z is a

moiety that is a member selected from the group consisting of partial Formulas (1.1.6),
(1.1.7), (1.1.8), and (1.1.9):

o o R R R® R
) U SV o
* R, * R'g x OH .

20 (1.1.8) (1.1.7) (1.1.8) (1.1.9)



(1.1.99 CGHCH3CBCH3*CH 3** *  CH3HBHCCH3 H3 CCH H3C\ 3
NNt N(3.81) (3.8.2) (3.8.3) (3.8.4) (3.8.5) 5 CHF CH3 CF3 N 1-13C F 2
H3CNN N GVB 028@8@3 N (3.8.6) (3.8.7) (3.8.8) (3.8.9) (3pr8TAB)1/02B41 Or der
to illustrate additional meanings of Z that fall within the scope of

partial Fornmulas (1.1.6), (1.1.7), (1.1.8), and (1.1.9), there are depicted
bel ow noi eties of partial 10 Formulas (3.9.1) through (3.9.9) that
represent different meanings that fall within t he scope partial Formula
(1.1.6): O AR 7 A(1.1.6) where R7TAis selected from-H -(Cl-C6) alkyl;
-(C2-C6) al kenyl; or -(C2-C6) al kynyl; 15 substituted by O to 3
substituents Ri@re 'Prehéicady tie p&idisf laBachirentST hermbdietp bsgartee FertrUlk-(€A4)6),ah kyr),

whi ch is unsu it ut i,s substituted 3 of -F._or f. R10 pch jis
oretoranly - pt 8 o' i pig géhied o ofmBoun B rmut (o Al nd el

al so sel ect ed R ®ath hduklRe sdmie3mbanings o€l desdriked abeher &' UardsR'0 alsd hate the same
substituted by O to 3 substituents R 10, which has the sanme preferred

meani ngs as deP§aREES 3HeRETbesaRoYE fy PRHER Ndareadently seleeiRd fFranYY —Hr-Bbedaky 20
substi tut ed by (-0, paliengiust-Ct)ugodatkyiRpBenph batzylhasd pyniaylsaneeip saifl ekye Gilkenyl,
meani ngs as defj . 0 2CT o =89 r L ,
preferred enbg&%lgn% {'sf’ﬂg@@e{‘ %%)top? gﬁ’?’ '\%%?ﬁﬁtﬁ;gg %g%%sgu%%?tueﬁgsrﬁ?%l?e%ﬁg%%%
(1.1.6) are ildruptceatwias pivf pertiCab £ aid 48-¢Baldy!1) t hrough (3.9.9): 0 OO
(ONO)

In order to illustrate further meanings of Z that fall within the scope of partial

Formulas (1.1.6), (1.1.7), (1.1.8), and (1.1.9), there are depicted below moieties of partial
10 Formulas (3.3.1) through (3.3.15) that represent different meanings that fall within the scope
partial Formula (1.1.8):

R‘IG R17
*><OH
(1.1.8)
*YCH:; ))CH:, CH3 H3C CH3 *Y\]/CHs
H,COH )/kCHs ; CH,  HCOH CH,
H,CoH H,C OH H,COH
15 - (3.3.1) (3.3.2) (3.3.3) (3.3.4) (3.3.5)
CH, CH, CH. *~_-OH * OH
. CH, * CH, ~ 3
W 3 Y\;/ 3 \I/ \E/\ HSC;CHB
HCOH cH, HCOH CH, OH CH; ne
(3.3.6) (3.3.7) (3.3.8) (3.3.9) (3.3.10)
H,C F
* CHF2 * CH3 OH " CF3 OH *\(OH 3
B Sl g
OH CF, CF, 3 * OH
(3.3.11) (3.3.12) (3.3.13) (3.3.14) (3.3.15)
20 Further meanings of Z are those that fall within the scope of partial Formula (1.1.9),

in which a nitrile group, —C=N, replaces for the hydroxyl group of partial Formula (1.1.8).

Accordingly, there are depicted below moieties of partial Formulas (3.8.1) through (3.8.10)
that represent different meanings that fall within the scope partial Formula (1.1.9):



CH3CF3 N2 (3.9.1) (3.9.2) (3.9.3) (3.9.4) (3.9.5) OOOO* CH3 NH2 *
\ 5CH3 0 (3.9.6) (3.9.7) (3.9.8) (3.9.9) 5.6.6 Z1ls a Miety of
Partial Rwommbes7y{1.1.10) through (1.1.15) Z is al so a nerbenBaai2eat ed from
the group of noieties defined by partial Forrmulas (1.1.10) through
(1.1.15) illustrated further above. In the noieties of partial Formnulas
(1.1.10) 10 through (1.1.14) the nmeani nggof Z consists of a termnal group
R7c attached to the renaining portion of Iéorrrula (1.0.0) via what may be
termed a linking group that conprises the remaining portion of said

partial Formulas (1.1.10) through (1.1.14). R7c in turn has the neaning of
a nmenber independently selected fromth€e grBup consisting of the neanings
of R7A and the neani ngs of R7B define ove. 15 The |inking group of
partial Formula (1.1.10) conprises a c yl or reverse am de structure
whi ch may be represented by the fornula: -N(R9)-C(=0) -, which is read from
|l eft-to-right. The substituent R9 nost frequently has the neaning of -H, so
that said reverse amde |inking group may be represented as foll oys1.9)
reading fromleft-to-right: -NHC(=0) - Accordi ngly, where Z has the

meani ng of partial Fornula (1. JC|-130) pre:f rred embo Ments of 20 the

conpounds of For mul’ §HO. 0)_wid I hawe t e fol I Colat - rfserm nus:
-NHC(=0O)-R7c. Z al so be el ect ed rlr_g% ty defi ned parti al
Fornula (1.1.10). Whera bbith \s cur*ilsé?n of t ub%'i’a tuent have t he

meaning of -H as is preferred, then the resultln Nenmbodi nents of the
conpounds of Formula (1.0.0) will have the follow ng right-hand term nus:
-NHC(=O) NH-R7c. Si ni3&f)y, vBERe Z i s(B®Pected as BBE) noi ety defi néddby 25
partial Formula (1.1.12) and the substituent R9 has the neaning of -H, then
the resul Pi ng WO 02/060875 PCT/1B01/02341 -90 enbodi ments of the conpounds
of Forrrula(lOO) wi Il have the follow ng right-hand t X

- NHC(=0) O R7c. Cr¢. S0 bersel ected as, a noi ety ef i Hel by nar i al
Formul as (1. 1. LB() (f. 1. ,\ nd | \ Cas re the subs ent R9
has t he pref erréd an| ng ofCF ) the r F t| ng enbodi t he

he

conpounds of Formul & (1.0.0)" Wi Il have fol | dWifang ri ght<hand ternni:
-NHS(=0) 2- R7c and -NH R7c The neani ngs of Z defined by partial Fornmnulas

(1.1.13) and (1.4g%4) are ggty howevesggas pr ed as the neani f zZ
defined by parti a(l Ij%’lr mul aégg() 1.10) %;Snd) (1. 1%11)f and soneti nmes (?g Rplz)

In order to illustrate additional meanings of Z that fall within the scope of partial

Formulas (1.1.6), (1.1.7), (1.1.8), and (1.1.9), there are depicted below moieties of partial
10  Formulas (3.9.1) through (3.9.9) that represent different meanings that fall within the scope
partial Formula (1.1.6):

PN

* R A

(1.1.6)

where R7a is selected from —H; —(C-Cs)alkyl; —(C,-Cg) alkenyl; or —(C,-Cg) alkynyt;

15  substituted by O to 3 substituents R'®. Preferably, R74 is —H. R7a may also be —(C,-C.) alkyl
which is unsubstituted or is substituted by 3 of —F, or 1 of R'® which is preferably —F; -CI;

-CF3;; —NO, -CN; -C(=ONR'™R'; or -NR'R". R7a is also selected from
-CH2)-(C3-C;) cycloalkyl where u is 0, 1 or 2 substituted by 0 to 3 substituents R™, which has

the same preferred meanings as defined above. R7a is further selected from phenyl or benzyl

20  substituted by 0 to 3 substituents R' which has the same preferred meanings as defined

above.



Finally, Z may be selected as the noiety defined by partial Formula (1.1.6)
in which a 10 nitrogen atomof a heterocycle is attached by a direct bond
to the rewaiopbeng7porti on of a conpound of Forrmula (1.0.0pCTiBROIZQHE
preferred enbodi nents, a carbon atomin said nitrogen-containing
heterocycle that is a to said nitrogen atom nmay be carbonyl, i.e., oxo (=0
substituted. Preferred neanings of Z in thg conpounds of Formula (1.0.0)
are those defined by partial Fornmulas (1.7.10) and (1.1.15). 15 5.6.7 Z Is
a Moiety of Partial Formulas (1.1.10) through (1.1.14) Enbodi ments of the
present invention wherein the definition of the Z group is illustrated by
partial Formul as (JAd:orl:&)gny ;(ré:e&ecﬂéri.bod(rﬁenﬂs olZ)that(fém vﬂuthi’n&he sepél o(;iartial FonuiAr €
as follows: RO Rg ~N~I~R7c Il NII ¢ S
NIl *~1-- R4 afﬁé"”@"‘t’i%'" P?@a‘(Ff"‘i“‘isd? 9(‘1“1“@‘153%_) 1.12) (1.1.13)
(1.1.14) One of a nunber of preferred noieties for defining the Z group is
that of partial Formula (1.1.10) where R7c has the_neaning
al kyl, preferably nethyl, ethyl, n- prqpyl, iso-prppyl, or,Ae:t-butyl;
cyclo(C3 C6) al kyl, ef erak cycloprﬁpyl cycl g |, cycl ppentyl, or
cycl ohexyl, all of Which are at ached y or vi i ;
phenyl; 25 benzyl; or &Heterocygde, preferably pyry
i m dazol yl , triazonI; tetrazol yl, * oxazol yl, isoxaZzolyl,
t hi azol yl, isothiazolyl, thiadiazolyl, pyridyl i ndazol yl ,
i soi ndol yI, ben2|n1dazolyl ben2|soxazol benzotrlazolyl qU|noI

i soqui nol i nyl, 1,6- A3pht hyr BAay! ﬁébht hyri &%), or qui nazol K%?/ﬁ) VO
02/ 060875 PCT/ 1B01/ 02341 91 R9 is a substltuent appearlng in each of the
Z rmoieties represéfted by parobi al rrrul as (1.

(1.1.13); and (1. GH,R9 haf t he ani pgy of 14
preferably nethyT C3 C7) *CyctoalKyl )y pr éf er abl
cycl opentyl; phenyI Hbenzyl ; pyridyl; ()CR18 -(C
~(C1-C2) aPkyl-C(=0) OR18: where R18 5 is -Hor -(Cl-C4) alkyl. RI8 is
preferably -H or -@Wd%) RIO is an gpfjonal substpiggent of the
above-descri bed preferred noieties that define R/Cc, and there may e ub to
t hree such substlt -nts mhen present The meani ng of the R10 substituent
i ncl udes pheny*#8:8 ‘ nulp 10 thrawah (Hl4S)is in turn
optionally substltuted by up to 3 substltuents R12 where R12 is -F, -4,
-CN, -N2, -OH, 10 (S@im@q\erapq(d;gycted (r@m.tl@grom o ynoietioy defingdl BRIEFtial Fnrmulas
preferred embeging r%u%lhat Ld?ﬁmé{%?edsf&%r Flte. ?\‘ﬁ%é%a&%& op&a.j%ﬂ%{ﬁla@‘( a6 1

or 2 substituents ave the nmeaning o
10 through (1.1.14) the meaning of Z consists of a terminal group R7c attached to the remaining

portion of Formula (1.0.0) via what may be termed a linking group that comprises the
remaining portion of said partial Formulas (1.1.10) through (1.1.14). R7¢c in turn has the
meaning of a memt)er independently selected from the group consisting of the meanings of

R7a and the meanings of R7g defined above.

15 The linking group of partial Formula (1.1.10) comprises a carbamoyl! or reverse amide
structure which may be represented by the formula: —N(Rg)—C(=O)—, which is read from
left-to-right. The substituent R® most frequently has the meaning of —H, so that said reverse
amide linking group may be represented as follows, reading from left-to-right: —NHC(=0)—.

Accordingly, where Z has the meaning of partial Formula (1.1.10), preferred embodiments of

20  the compounds of Formula (1.0.0) will have the following right-hand terminus: -NHC(=0)-R7¢.

Z may also be selected as the moiety defined by partial Formula (1.1.10). Where
both occurrences of the substituent R® have the meaning of —H as is preferred, then the
resulting embodiments of the compounds of Formula (1.0.0) will have the following right-hand

terminus: —NHC(=O)NH—R7¢c. Similarly, where Z is selected as the moiety defined by
25  partial Formula (1.1.12) and the substituent R’ has the meaning of —H, then the resulting



-OCH3, -OH, -CN, or -N(CH3)2. The neaning of the RL0 substituent further
includes -F, -d, -CF3, oxo (=0, -OR16, -NOX2, -CN, -C(=0 OR16,

- O C(=0) Rv6,024060870) NRL6R17, -O C(=O NR16 R17, -NR 1fi R17pcThBiIi(26(1=0) R17,
-NR 1fi C(=O) OR17, -NR 1fi S(=0 2R17, or 15 -S(=0 2NR16R17. Preferred anong

t he above-recited neanings of the RLO substituent are -F, -d, -CF3, oxo
(=0, -OH, -0OCH3, -NO2, -CN, -C(=OH, -C(=O NH2, -NH2, -N(CH3)2, or
-NHS(=0) 2CH3. The sub-substituents R16 and®R17 conprise -H, -(CL-C4) alkyl,
preferably -CH3; -(C2-C4) al kenyl; -(C3-C6) cycloal kyl, preferably

cycl opropyl; phenyl; benzyl; or pyridyl. Said 20 alkyl, alkenyl,

cycl oal kyl, phenmphimebenafythe @mppiridsdyfl FEmMBLAPS!.AO)E willnhivér the Ofpllawaritalrigh-hand
substituted by, up 10,3 §%Balj7uents -F, -d, or -CN. As an illustration of
preferred subgéneric eng nent § of the present invention wherein the Z
group has the neaning of a noiety of partial Fornulas (1.1.10) through
(1.1.14), there is Zalayaldb bbebiosedyCd MalekydefinddBMidrtial BRI (1.018)dr Yy h 1h)hat
is a preferred neaning 25 of R7c in sul fonanm do noeities of partial Fornula

g | . )
(1.1.12), and ¥9iBRAFISE Wheteelhs Sybstiuent By brfplbe WTeTELBeRTRS firc 1B reulting al
For mul as (. 0. émbotiitteats @h the Zop@BYis ofNFdhniNa ki .@0) Wil hAkd\thBHINoWnYNridhtNafl rmiRL5/
R15' R15 R15/ tetrazol -Sryl 1,2 4striazaol - 3-yl 4-triazal -3-on-5-yl
1,2,3-triazol - 5%‘%36?2? '%’F 47 f“%b B)e: ( ?(5*.‘“‘?5“”%’57‘.’%2. ﬁ?f'%béﬁ?rg%_(fg?%ﬂas (1:1.13)
PCT/ 1B01/ 0234 1and92 143%Re nck, Hwkler Ms\preféred d8%Re mBartngsBEZ, dififbd dy'Paf@zdrmday !
i m dazol -4-yl imdazolidin-2-on-4-yl 1,3, 4-oxadi azolyl (7.0. g) (7.0.6)
(7.0.7) (7.0.8y-1.1@) and (NI 1) and semetimes (L1g2N-0 O N 1, 3, 4- oxadi azol -
1, 2, 4- oxadi azol - 3-yi 1, 2, 4-oxadi azol - 1, 2, 4- oxadi azol -5-yl 2-on-5-yl
-5-on-3-yl | (7.0.9) Hinal)-ZRhy b sdbcibd)as the Roidtg Hefined by partial Formula (1.1.6) in which a
10  nitrogen atom of a heterocycle is attached by a direct bond to the remaining portion of a
compound of Formula (1.0.0). In some preferred embodiments, a carbon atom in said
nitrogen-containing heterocycle that is o to said nitrogen atom may be carbonyl, i.e., oxo (=0)
substituted. Preferred meanings of Z in the compounds of Formula (1.0.0) are those defined

by partial Formulas (1.1.10) and (1.1.15).

15  5.6.7 _Z s a Moiety of Partial Formulas (1.1.10) through (1.1.14)

Embodiments of the present invention wherein the definition of the Z group is

illustrated by partial Formulas (1.1.10); (1.1.11); (1.1.12); (1.1.13); and (1.1.14), are as

follows:

20 (1.1.10) (1.1.11) (1.1.12) (1.1.13) (1.1.14)

One of a number of preferred moieties for defining the Z group is that of partial

Formula (1.1.10) where R7¢ has the meaning of —(C;-C,) alkyl, preferably methyt, ethyl, n-

propyl, iso-propyl, or tert-butyl; cyclo(Cs-Cs)alkyl, preferably cyclopropyl, cyclobutyl,

cyclopentyl, or cyclohexyl, all of which are attached directly or via a methylene bridge; phenyl;

25 benzyl; or a heterocycle, preferably pyrrolyl, pyrrolidinyl, imidazolyt, triazolyl; tetrazolyl,

oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, indazolyl, indolyl,

isoindolyl, benzimidazolyl, benzisoxazolyl, benzotriazolyl, quinolinyl, isoquinolinyl, 1,6-
naphthyridinyl, 1,8-naphthyridinyl, or quinazolinyl.



NNf-, O~ OONMNMS\ SCN 1\RI5 -Ni NNNis R 1,2, 4-oxadiazol -
1,2,5-thiadiazol-2-yl 1,3, 4-thiadiazolyl norpholin-3-yl 3-on-5-yl (7.0.13)
(7.0.14) Wo.000dBy5 (7.0.16) S O NOS R15 N~ N N par at hirazitRe1d2yd1
oxazol yl isoxazolyl thiazolyl (7.0.17) (7.0.18) (7.0.19) (7.0.20) R15 R15
1~ 1 N Nisothiazolyl pyrrolyl pyrazoyl pyridyl (7.0.21) (7.0.22)
(7.0.23) (7.0.24) N N NON SAz N N N pyr di nyl pyrazinyl pyridazinyl

1, 2, 3-thiadi azol -5-yl  (7.0.25) (7.0.26) %Q1O 27) (7.0.28) WO 02/060875
PCT/ 1B01/ 02341 -93 R15 x~ A phenyl benzyl pyrrolidinyl cycl opropyl

(7.0.29) (7.0.30) (7.0.31) (7.0.32) cyclobutyl cycl opentyl cycl ohexyl

furanyl (7.0. 33) (R. 8. a34mbs(t|t71eﬁl &ﬁ»}aar{nﬁ . &eh of $1£|Z3 molefdsl Rpieedrddd by pgtial
t hi enyl o- tqu m%%Qo 37) "*" oindicates the p0|nt

of attachment™© h'- boalr f1 i 81:(35 1)n11?l al 1(17’138 3nd @Hﬂébgﬁ ("9s ¢nesgpaning of -

-(C4-C4) alkyl, preferably methyl; -(Cs-C;) cycloalkyl, preferably cyclopropyl or cyclopentyl;
phenyl; benzyl; pyridyl; -OR'®; -(C;-C,) alkyl-OR'®; and —(C;-C,) alkyl-C(=0)OR'®; where R
5 is —=H or -(C{-C,) alkyl. R is preferably —H or —CHj.

R' is an optional substituent of the above-described preferred moieties that define

R7¢, and there may be Up to three such substituents when present. The meaning of the R"

substituent includes phenyl or pyridyl where said phenyl or pyridyl is in turn optionally
substituted by up to 3 substituents R'> where R is -F, -Cl, -CN, -NO,, —OH,
10 -(C4-Cs) alkoxy, —(C4-Cs) alkyl, or -NR'®R"”. In preferred embodiments that include such R
substitution, there will be 1 or 2 substituents R'? that have the meaning of —F, -Cl, -CHj,
-OCH3, ~OH, —CN, or -N(CHs),. The meaning of the R'® substituent further includes —F, —ClI,
—-CF;, oxo (=0), -OR", -NO, -CN, -C(=0)OR' -0-C(=O)R'", -C(=O)NR'"R",
-O-C(FO)NR™R", -NR"R", -NR"C(=0)R", -NR™C(=0)OR", -NR'S(=0),R", or
15 -S(=0),NR'"R". Preferred among the above-recited meanings of the R'° substituent are —F,
—Cl, —CF;, oxo (=0), —OH, —-OCHjs;, —-NO,, -CN, -C(=0)0OH, —C(=0)NH,, -NH,, —-N(CHa),, or
-NHS(=0),CHj,.
The sub-substituents R and R" comprise —H; —(C;-C,) alkyi, preferably -CHs;
-(C»-C,) alkenyl; —(C3-Cs) cycloalkyl, preferably cyclopropyl; phenyl; benzyl; or pyridyl. Said
20 alkyl, alkenyl, cycloalkyl, phenyl, benzyl, or pyridyl groups are in turn optionally substituted by
up to 3 substituents —F, —Cl, or —CN.

As an illustration of preferred subgeneric embodiments of the present invention
wherein the Z group has the meaning of a moiety of partial Formulas (1.1.10) through
(1.1.14), there is set out below cycloalkyl, phenyl, benzyl, o-toluyl that is a preferred meaning

25 of R7¢ in sulfonamido moeities of partial Formula (1.1.12), and monocyclic heterocyclic

groups which define R7¢, of partial Formulas (7.0.1) through (7.0.39):

N N N
* 7 * z * z O * a
~ ~ ~F y
- N—N N—N N—N
R15/ R1s/ R15/ \R15 R15/
tetrazol-5-yl 1,2,4-triazol-3-yl 1,2,4-triazol-3-on-5-yl 1,2,3-triazol-5-yl

(7.0.1) (7.0.2) (7.0.3) (7.0.4)



the remai ning portion of Fornula (1.0.0); and where each carbon at om of
partial Forrmulas (7.0.1) through (7.039) is optionally substituted by a
substi t uewD oR26b875s and where R14 and R15 have the sane neaoirngoiag3defi ned
above; and all tautomer forns, and optionally N-oxide 5 forns, thereof. No
RO substituents are shown in partial Fornmulas (7.0.1) through (7.0.39)
above because the RO substituent is attaghed only to a nitrogen atomthat
does not forman integral, conponent part of an attached heterocyclic

noi ety. The RO substituent is optional in character in that "-H' is
included as a definition of the RO substituent, and in many of the 10
enbodi ments of the conpounds of Formula (1.0.0) thiggis the preferred
meani ng of R9. Anot her preferred neaning of R9 isl|-CH3. There is al so

poi nted out the di i on bet weepNthe SUbStIt* and Rt 5, both of
whi ch are attached o ly//to nltr\cA)‘S\e@r ons in an he meani ng he
noiety Z. The subs;)"{ uent Rt5 is a f“ac ed onIy to \n|151rogen at t at is
an integral, conpdhent part of any 15 ﬁeterocycllc noi ty t hat ma

defined via the Riftdsulesfli t uent imuapai#tyl al Fomidarobdin-2-bn-4:-y10) 1,8 AfoRanidrolyl

(1.1.14) and in parf;'%l ar with re ? gynce to the (gq)rzé)speci fic hgtl(geé)ocycl iC

noi eties of partia rmul as (70 t hrough (7. and (7.0 The
RO substituent, on the other hand, 1is attached oan;}sto a nitrogen atom
that in turn is at oto, but is not an integrall component part of any
of the heter ocycl ic\ et| es that* fined by '\{ P For nul as\%‘I . 10)
20 through (1.1.14). N 5R15 subs\‘i gt may be\zgt_ hed to one o

nitrogen atons and WO 0% 060875 PCT/'1801/ 02341 4 said nitrogen at

be present in any3doPetiszs fal1.?.mgxatiazpidvit he b%ér?éa%?zobartl £ %‘l"?ﬁﬂ’l '~ér¥‘
(1.1.10) through (¥°0°PM) that can be characteri 2@ containing or
conprising a nitrogem)contai ni ng (het&rocyclic ngrety) Preferred7.0.12)
enbodi ments of the prgsent invention where the group Zis a noiety of 5
partial Formul as { 36 through (1N1 14) al so inrclude t hose ergin the
nmoi ety R7c is a bi ic heterocytggchgroup sel@hﬁd fromthe Qro

consi sting of indolyl; Ngxdolinyl; mdol inyl; Noghzo[b] furanyl ;N

2, 3-di hydr obenzof uranyl ; 1, 3-di hydr oi sobenzof uranyl; 2H 1-benzopy'anyl ;
chronmanyl ; benzot pisedxyiazol H i ndaBMiatiazolzenzi m Kez-eistiazohenz ox azsrbhdiin-3-yl
benzi soxazol yl ; berma@hi azol yl; benzotriazolyl; phthal azi nyl;

1, 6- napht hyri di nyl ;(72,18} napht hyri d7.0y4);, qui nol i ny7.0.18D i soqui nol (710yl6)

qgui nazol i nyl ; qui noxsal i nyl; pyrazol o[ 3, 4-d] pyri m di nyl;

pyri m do[ 4, 5-d] pyr inyl; imdazo[1l,2-a]pyri di,nyl pyr| dopyri di nyl ;
pteridinyl; and 1 | nyl; In ord to provi de a furtherm%@
dem)nstratl on of pré\'er red enbodi j of the co nds of For 1 0.0)
with reference to trFe"’Z group wher®Tt is a noiety partial Fd¥mul as
(1 1.10) through pehinlazb@yiand R7c o|x§zo@| bi cyclic ige,ta%;gcycl ic gr qugzm)n her e

is set out 15 bel ow_the groups co ng of partial Formulas (7
through (7.5.29) fr8®&\hich the ZQ%% (17%19;: 7%2303

15 15

R R

- I I
o € Ly &
! . ¥
=N R / / X
isothiazolyl pyrrolyl pyrazolyl pyridyl
(7.0.21) (7.0.22) (7.0.23) (7.0.24)
N N N. N
7 \” = ~ N s” N
* ~ N * - l * \ I : . /
N *
pyrimidinyl pyrazinyl pyridazinyl 1,2,3-thiadiazol-5-yl

(7.0.25) (7.0.26) (7.0.27) (7.0.28)



noiety is selected in such preferred enbodi nents: R15 R1I5 / O cINR15 1
I ndol yl indolinyl isoindolinyl benzo[b]furanyl (7.5.1) (7.5.2) (7.5.3)
(7.5.4) /wbooa@istd® (\ OI\ O 2,3-di hydrobenzo- 1, 3-di hydroirapoienraa-

2H- 1- benzopyranyl chromanyl furanyl furanyl; phthalanyl (7.5.5) (7.5.6)
(7.5.7) (7.5.8) RI5/ RI5 / I S\ I NN/ N(a-- O\ / \ /> Nom N
benzot hi enyl 1 Hindazolyl benzim dazolyl benzoxazolyl (7.5.9) (7.5.10)
(7.5.11) (7.5.12) WD 02/060875 PCT/ 1B01/ 02341 -95 ~RI5* O/ N

benzi soxazol yl benzot hi azolyl 2H 1, 2- benzot hi azi nyl benzotri azol yl

(7.5.13) (7.5.14) (7.5.15) (7.5.16) \ NN/ NN

I soqui nol i nyl 1, 6-naphthyridinyl

(7.5.19) (7.5.20) ~R15 N N\
qui noxal inyl 1 H pyr o[ 3, 4-d]

\' N~/ \' N quinolinyl

1, 8-napht hyridinyl g%7.5.17) (7.5.18)

av

N pht hal a,\%i nyl qui nazol i nyl

S A

phenyl benzyl pyrrolidinyl cyclopropyl
(7.0.29) (7.0.30) (7.0.31) (7.0.32)
* * . O
O o LG
cyclobutyl cyclopentyl cyclohexyl furanyl
(7.0.33) (7.0.34) (7.0.35) (7.0.36)
O S
CH,
* * /
tetrahydrofuranyl thienyl o-toluyl
(7.0.37) (7.0.38) (7.0.39)

ik

where indicates the point of attachment of each partial Formula (7.0.1) through (7.0.39) to

the remaining portion of Formula (1.0.0); and where each carbon atom of partial Formulas

(7.0.1) through (7.039) is optionally substituted by a substituent R'; and where R'* and R"®

have the same meaning as defined above; and all tautomer forms, and optionally N-oxide
5  forms, thereof.

No R® substituents are shown in partial Formulas (7.0.1) through (7.0.39) above
because the R® substituent is attached only to a nitrogen atom that does not form an integral,
component part of an attached heterocyclic moiety. The R® substituent is optional in
character in that “~H” is included as a definition of the R® substituent, and in many of the

10  embodiments of the compounds of Formula (1.0.0) this is the preferred meaning of R®.
Another preferred meaning of R® is ~CH;.

There is also pointed out the distinction between the substituents R® and R'®, both of
which are attached only to nitrogen atoms in any of the meanings of the moiety Z. The

substituent R" is attached only to a nitrogen atom that is an integral, component part of any

15 heterocyclic moiety that may be defined via the R7¢ substituent in partial Formutas (1.1.10)

through (1.1.14) and in particular with reference to the more specific heterocyclic moieties of
partial Formulas (7.0.1) through (7.0.28) and (7.0.31).. The R® substituent, on the other hand,
is attached only to a nitrogen atom that in turn is attached to, but is not an integral,
component part of any of the heterocyclic moieties that is defined by partial Formulas (1.1.10)
20  through (1.1.14). The R'® substituent may be attached to one or more nitrogen atoms and



pyrimdinyl (7.5.21) (7.5.22) (7.5.23) (7.5.24) NNMNMN N NNk C, i N
~NN pyrimdo[5,4-d]- imdazo-[1,2-a]- 1,7-naphthyridinyl pteridinyl

pyri m di iy opseasds nyl (7.5.25) (7.5.26) (7.5.27) (7.5.28) PCRABOIB2341 N N 1
Hpurinyl (7.5.29) where "*" indicates the point of attachment to the
remai ning portion of Formula (1.0.0); and where each carbon atomis
optionally substituted by a substituent 4; and where R14 and R15 have

t he same neani ng as defined above; and all" tautoner forns, and optionally
N-oxide forns, thereof. WO 02/060875 PCT/1B01/02341 -96 5.6.8 Z 1s a

Moi ety of Partial Formula (1.1.15) Preferred enbodi nents of the present

i nventi on al s@gaidaiitpiges eatdnio @y e npesends aify mbietiesufading WitBinOthe vdeepee ioh phitiel
term nal noie | ' :

e ambodi mearEs 1%““”“5@(1;??)2%22%2%5 e B B eedperihe =,
moi ety 5 whemitiogerhzasitanng V‘?’f@meletypartl al Formula (1. 1. 15) . *~N (1.1.15)
It wll be understood that where the termnal noiety Z is defjned by
partial Formula (freferes)embioigientsof thenrsesent Nyentieinyherede group Z is a molety of

ni t r ogen- cgnt n I I r f r:ban
atoms of sai ﬁh@%“ﬁﬁ@@%ﬁ.@%@35%“%@293&?F%‘a?@%e Bhosg hRIF (R e R 8%,
Consequent | y, bRydicihsteryaip grioumstlected fromi theigrngp @hmatmp abimgolgh indeding,; iseipddiayl.a

total of thregens tbflftnfa,ﬁyn w@gamaé&%ra% t1g@dlm¥€§ob§%f2m¢ylb a{@glb@ﬁidé%@;
| Su I tue

within the sco

conpri ses (Cer@W)anw %?on%?rme']amdﬁgo}we Z'T'@Z ') BEPEYEH %ylbe”ﬁF‘B‘Fécf'%bl y
cycl opropyl ; pleessvitigzolye herydotriazaiy; iptipbliazioyt; qﬁmarp(bthynqdhyl nhreamhtiyadidyl agliydiny;
cycl oal kyl, e 5 :

cye oal K¥lio_PRERN ol RERf Mgl b, pybiu Ol 4 AR

-CN, or - NR16p®dazo[12- ﬂP\é‘F’éW‘r R isrgiey end 15rRYriRE7 ar e
In order to provide a still further demonstration of preferred embodiments of the
compounds of Formula (1.0.0) with reference to the Z group where it is a moiety of partial
Formulas (1.1.10) through (1.1.14) and R7¢ is a bicyclic heterocyclic group, there is set out
15 below the groups consisting of partial Formulas (7.5.1) through (7.5.29) from which the Z

moiety is selected in such preferred embodiments:

R15 R15 *
/ /

N N 0]
indolyl indolinyl isoindolinyl benzo[b}furanyl
(7.5.1) (7.5.2) (7.5.3) (7.5.4)

e} 0] O

N Z
2,3-dihydrobenzo- 1,3-dihydroisobenzo-  2H-1-benzopyranyl chromany!
furanyl furanyl, phthalanyl
(7.5.5) (7.5.6) (7.5.7) (7.5.8)
15
/R R15
N /
S ‘N N 0]
/ *
* Qe -
. N N
benzothienyl 1H-indazolyl benzimidazolyl benzoxazolyl

(7.5.9) (7.5.10) (7.5.11) (7.5.12)



i ndependently -H or -CH3. Wien R 14 is substituted, it is preferred that
the substituent be -F or -d. The R14 substituent further conprises -F;
-C; - CR3Womo6870) ; - OR16; -CN;, -NO2, -C(=0 OR16, -O C(2OrRreéi/02341
-C(=O NR16R17, -O C(=O NR16R17, -NR16R17, -NR16C(=0) R17, 20 -NR

16C(=0) OR17, -NR16S(=0)2R17, or -S(=0 2NR16R17. In addition to those
preferred enbodi nents indicated above, \Mggn R 14 is present it is also
preferred that it have the nmeaning of -F ~°-Cl, -CF3, -0OCH3, -CN, or -NQ2.
one or nore of the nitrogen atons included in said nitrogen-containing
heterocyclic groups included within the scope of partial Formula (1.1.15),
provi ded that they D are not a point of attach nt @' said heteroeyclic
group, are optid y %,\ybstltut ed by up to 3 |N6ents R15. Any /sul fur
at om whi ch happ 8OCCUr i shet erocy

oup,  proyiaes Nhat it
is not a point of attachment terocy fi ¢ roup, IS tt[}ted by
0, 1, or 2 oxygen atoms. The ni trogen het &rocyclyl of3 Ntuent
R15 conprises - bnzisblaz6)IOR1E; bé’oﬂoth%c_ﬂ@) NRL$H-RE benzofhfating4) abéﬁ‘ﬂ)tnazolyl
preferably -CH3; - -C4) al kenyl Cl-C2) alk pr ef er abl y

-(C3-C7) cycloalk I'Ff referably gy%l propyl; ph 15) or benzyl 5 érel n

said al kyl, al kenyl, al koxy, c \Ml phen N benzyl arB. Q onal |y

substituted withpNQ 2 subst nts R" Wo([02/ §608Y5 PCT/ I[BOLf 02341 - 97
X

The sub-substit coNpri s -Q0 16; -

- C(=0) NR18R19; ]KRL8K19; - NR18(C( O)R'9 NR C(—O)CRtQ -NR,/8S(=0) PRt 9;

- S(=0 pNR 8R 9, fiyP 1S L ocinoRfyPl €T ablhndonmfifih ) bKidniyria
preferably -CH3; M;nd -y(Cl C4) IOI?(%)';?oé £ " p y(" y maan{3 a‘j&fy” md?
above and R16 is #etifed as -(01(76913/ )al kyI pr ef@??ﬁdly OCH3; & said 5
al kyl and al koxy are in turn optionally substltuted wWth up to 3 g
substituents -F, -d; -(Cl1-C2) aI koxycar bonyl (Cl c2) al kyI ar ba)nyl and

KOS The R19 s nts co | NH or
-(C1-C2) al kyl | f erabhy - o aIIy |t dwlth tgN3 - F;
or -Cl. The presef entlon N concer ned h a corrpou of{ For rrula
(1.0.0) wherein 10 the term nal group Z has the rreanl ng of a noi ety of
partial Formnul a gtthalaziby) wher e quizoimyhber andgyresalinylon of 1éigqylzesiojlapeiys and
repl acenent thereof by one or nore heteroatons, as well as tpwimidinyl
substitution of opges®f nore sai dEappon atons thej f by R14 m%rﬁ Rl4 is
oxo (=0, are seI ect ed in such a way that Z corrprl ses a rrenber se ected

fromthe groupy ng of a&;l!ornula/ thro \_7]_46) *
* NO NON(]]\N' %’ lf

pyrimido[5,4-d}- imidazo-[1,2-a}- 1,7- naphthyndlnyl pteridinyl
pyrimidinyl pyridinyl
(7.5.25) (7.5.26) (7.5.27) (7.5.28)
R
N
N™ X
Lo
N N
1H-purinyl
(7.5.29)
where “*” indicates the point of attachment to the remaining portion of Formula (1.0.0); and

where each carbon atom is optionally substituted by a substituent R'; and where R' and R"
have the same meaning as defined above; and all tautomer forms, and optionally N-oxide

forms, thereof.



O~Cy OV Oa succinimd-1-yl glutarimd-1-yl pyrrolidin-2-on-1-yl

pi perid-2-on-1-yi (1.7.1) (1.7.2) (1.7.3) (1.7.4) * N CXO0YOK)=0

pyri d- 2- onoD24050879Yyri d-4-on-1 -yl pyridazin-3-on-2-yl azebcdiipoid2en-1 -y
(1.7.5) (1.7.6) (1.7.7) (2.7.8) **** ON,NOONOON NDHNJ O~ ~
N~y HHN O H imdazolidin-2-on-1-yl pyrazol-5-on-1-yl

I m dazolidin-2, 4-dion- piperazin-2,5-dion 1-yl 1-yl (1.7.9) (1.7.10)

(1.7. 11) (1.7. 12) WO 02/ 060875 PCT/ 1801/ 02881 -98 ON N'N N>=O N/~ NO
HN(::j: HI N 4,5-di hydro-5-o0xo- benzim dazolin-2-on- 1H qui noxalin-2-on-
1H—quinazo|in-2-on- 1 Htetrazol-1-yl 1-yl 1-yl 1-yl (1.7.13) (1.7.14)
(1.7.15) (1.75%.86) Zis dndle Bf\’ar*hahko’;mma i O 1 H-cycloheptimd-

2- azabi cycl o[ 2.72. - halinmid-1-yl; azol-2-on-1-yl

hept - 5-en-3-on- 1-yl naéf&aédb&emomn@n!s-oythelpkésbﬁtqmelwneaéa @&v?dd);e oS edmpdunds of
(1717)(1718)&1719)(1720) H N Nr HN O CN
Formula (1.0.0) wherein the términal moiety Z falls within the scope of partial Formula

(1.1.15), i.e., embodiments of this type are encompassed within the scope of the Z moiety

5  when it has the meaning of partial Formula (1.1.15):

(1.1.15)

it will be understood that where the terminal moiety Z is defined by partial Formula

(1.1.15), that it inherently comprises a nitrogen-containing heterocyclic group. Any one or

10  more of the carbon atoms of said heterocyclic group is substituted by 0 to 3 substituents R".
Consequently, R" is an optional substituent of any one or more, up to a total of three, of the
carbon atoms of the moieties that are included within the scope of partial Formula (1.1.6).
Said R substituent comprises -(C;-C,) alkyl, preferably -CHs; -(C3-C;) cycloalkyl, preferably
cyclopropyl; phenyl; benzyl; pyridyl, or quinolinyl; where said alkyl, cycloalkyl, phenyl, benzyl,

15  pyridyl, or quinolinyl moiety is in turn optionally substituted By 1 or 2 substituents —F, -Cl,
-CHs, —OCH5;, —OR'"®, -CN, or -NR"R". In preferred embodiments R and R" are
independently —H or —CH;. When R" is substituted, it is preferred that the substituent be —F
or —-Cl. The R" substituent further comprises —F; -Cl; -CF3; oxo (=0); —OR'®; -CN; —NO,,
-C(=0)OR", -O-C(=0)R", -C(=O0)NR™R", -O-C(=O)NR'R', -NR"R", -NR'C(=0)R",

20 -NR'"C(=0)OR', -NR'S(=0),R", or -S(=0),NR'R'. In addition to those preferred
embodiments indicated above, when R" is present it is also preferred that it have the
meaning of —F, —Cl, —CF,, -OCHj;, ~CN, or —-NO,.

Any one or more of the nitrogen atoms included in said nitrogen-containing
heterocyclic groups included within the scope of partial Formula (1.1.15), provided that they
25  are not a point of attachment of said heterocyclic group, are optionally substituted by up to 3
substituents R'°. Any sulfur atom which happens to occur in said heterocyclic group,
provided that it is not a point of attachment of said heterocyclic group, is substituted by 0, 1,

or 2 oxygen atoms.

The optional nitrogen heterocyclyl substituent R'® comprises —H; -C(=O)OR'S,

30 -C(=O)NR'™R'"; —(C;-Cy) alkyl, preferably ~CHg; —(C,-C,) alkenyl; -(C1-C,) alkoxy, preferably

—OCHgs; -(C5-Cy) cycloalkyl, preferably cyclopropyl; phenyl; or benzyl, wherein said alkyl,

alkenyl, alkoxy, cycloalkyl, phenyl, or benzyl are optionally substituted with up to 2
substituents R'".



ONONOI x O 3-azabicyclo[3.1.01- 2H azepi n-2-o0n-1-yl
pyrazolidin-3,5-dion- imdazolidin-2-on-1-yl hexane-2,4-dion-3-yl 1-yl
(1.7.21) Wwo.oZjoa@dys (1.7.23) (1.7.24) C OO O-CS~ N N N N PRTNBN/0234 X
oxazolidin-2-on-1-yl 1,3, 4-oxadi azol- thiazolidin-3-yl 1
H1,2,3-triazol-1-yl 2(3H-on-3-yl (1.7.25) (1.7.26) (1.7.27) (1.7.28) N
NN" <NN imdazol-1-yl pyrazol-1-yl 1H 1, 2,4-triazol-1-yl azetidin-1-yl
(1.7.29) (1.7.30) (1.7.31) (1.7.32) N=N HO? N ON- N, ~ NN~* x ~/ x X
pyrrolidin-1-yi tetrazol-1 -yl piperidin-1-yl piperazin-1-yl (1.7.33)
(1.7.34) (1.7.35) (1.7.36) WO 02/060875 PCT/ 1B01/02341 (b'0'8) ('0'8)
;ﬁ o) 8)0 (O 60008) ? Ehé sUbtstbstifulehtNR N cHEbhd‘dsBH)FO—NI méﬂlmm -CNNY(= |O)|MR4|\7R|‘<?I\|
8 BOi 8 1 2 o (0]
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Bons ul pa; oalaag. preferapie2; o CeCaakyk pref@alju g CHs: (a8, 6’-6)C¢él<qxwwr¢&p@a$ the

6~ pue 31 H %@Amgm (ORG. aﬁa,veeédawe.sldet.@dsarsur(@;imfcankﬁubrgféebmoc&ﬂn@%re said
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The present invention is also concerned with a compound of Formuia (1.0.0) wherein
10  the terminal group Z has the meaning of a moiety of partial Formula (1.1.15) where the

number and position of carbon atoms and replacement thereof by one or more heteroatoms,

as well as the substitution of one or more said carbon atoms thereof by R'* where R" is oxo
(=0), are selected in such a way that Z comprises a member selected from the group

consisting of partial Formulas (1.7.1) through (1.7.46):

* *

| O N0 N. _O

Qz_ *

succinimid-1-yl glutarimid-1-yl pyrrolidin-2-on-1-yl piperid-2-on-1-yl
(1.7.1) (1.7.2) (1.7.3) (1.7.4)
| " Ao I
N 0] -
| [”J N| N
P P (=0
o]
pyrid-2-on-1-yl pyrid-4-on-1-yl pyridazin-3-on-2-yl azetidin-2-on-1-yl
(1.7.5) (1.7.6) (1.7.7) (1.7.8)
N N N (0] l!l
OY J HN\/—fO Oy _\/40
N N T l
H H N 0O
imidazolidin-2-on-1-yl pyrazol-5-on-1-yi imidazolidin-2,4-dion- piperazin-2,5-dion-
1-yl 1-yl

(1.7.9) (1.7.10) (1.7.11) (1.712)



0; ;oadsai ¢;!M Il oaaaq; uogn;gsgns |euogdo sapnloul 'anoge pa;oldep (9t,-L-
6) g6bnojg; (6'L selnwdod |elped 40 6ul gsl suoo dno 5 ay; W4 pa; oel as

i agwew a WO 0206i87A; al ow Auy (9b'L' 6) (gb'L" 6) |A-E-uoprcTABOzepi zueqg- H
6 | A-Z-uo-E-lozepul-H6 H NP ---* HNN*\ \N OO (bb'L" 6) (EE"'" L' 6)
(zv L' 6) (6b'L'" 6) IAZ-uo-j7-ulpliiAd[q | A-Z-uo-L-ul puAd[a | A-Z-uo-E

| A-6-uo0 -g' b]olozeaAd-H 6 -9' b] ol ozei Ad-{4 6 -ui puAd[g-g't,]olaiAd
-Z-lopul-aPAqlp-E I, N N I N' N=N NBNNM CNOOO (Ob'L" 6)

(6E-L'" 6) (8E'L'" 6) (LET 6) |IA-g-uo-L IA-Z-uo-6 I A-9-uolp-L'S | A-E-uou

-ul puAd[g-b'JolojjAd -1opul -osi-aPAq! p-E Z -ul puAd[ g-b'] ol 0JJAd

-[Z, Z' E] ol Aol geze-E O N-* NN* NN* C N CCN ~4H OOO -66 W 02/060875
PCT/ | BOL/ 02341
*00

HNyNYNVO O N 1 N-N

(8.0.5) (8.0.6) (8.0.7)

-100 O+ N HN~(NNCF3 N\ N/ \ 'Nrgﬁh;O*N-NHN-N HO NNH
/

|
N

</ N/N-r0 0 1]

N
o~ =0 @i\f"
Id—N u =N

4,5-dihydro-5-oxo-

benzimidazolin-2-on-

1H-quinoxalin-2-on-

1H-quinazolin-2-on-

1H-tetrazol-1-yl 1-yl 1-yl 1-yl
(1.7.13) (1.7.14) (1.7.15) (1.7.16)
* 0] 0]
I
O
N);O \< *—N *—N
=\ .
N o o
1H-cycloheptimid- 2-azabicyclo[2.2.1}- norborn-5-en-2,3- phthalimid-1-yl;
azol-2-on-1-yl hept-5-en-3-on-1-yl dicarboximid-1-yl 1H-isoindole-1,3(2H)-
dion-1-yl
(1.7.17) (1.7.18) (1.7.19) (1.7.20)
| N
N 0]
LL, (L W Or
O N
I '\f o N\*
* 0]
3-azabicyclo[3.1.0]- 2H-azepin-2-on-1-yl  pyrazolidin-3,5-dion-  imidazolidin-2-on-1-yl
hexane-2,4-dion-3-yl 1-yl
(1.7.21) (1.7.22) (1.7.23) (1.7.24)
O 0 S 72
o o N
1t
r 1 O
N N-N N s/
\* */ \* *
oxazolidin-2-on-1-yl 1,3,4-oxadiazol- thiazolidin-3-yl 1H-1,2,3-triazol-1-yl
2(3H)-on-3-yl
(1.7.25) (1.7.26) (1.7.27) (1.7.28)
N N
) O ‘O
/ /
N ) \ N N—N E'L
K \ W/ ~
imidazol-1-yi pyrazol-1-yt 1H-1,2,4-triazol-1-yl azetidin-1-yi
(1.7.29) (1.7.30) (1.7.31) (1.7.32)
Q . O
AN No N~ N, K/N\*
pyrrolidin-1-yl tetrazol-1-yl piperidin-1-yl piperazin-1-yl
(1.7.33) (1.7.34) (1.7.35) (1.7.36)



'~/ HNNHNNIH HHNNHHICHHCH (8
(8.0.11) * 0 HN O-N~NON\ Nr O NNHNNO
(8.0.13) WB.000a084) * 0 0 HNNONGCH \ s A H\NJ ~ *
H/ HNH H3CH (8.0.15) (8.0.16) (8.0.17) (8.0.
H- N1I1 N OHOH (8.0.19) (8.0.2 0) OH ~

.0.8) (8.0.9) (8.0.10)

HoN HNHRNN (8.0.1 2)

RCHIBDE023N H N O
18) N ONCF3 HN N ~N \

tHONONONHNHNK;

15 .Nt::.dvbisSH N H H3C t#6:8)CH3 (8 0. 20y0¢8. 0.22) (8.0:@8) (8.0.24) WO
02/ 060875 PCT/ 1B01/02341 -101 HH ~tN*£a-|3 HH(N~-O~O H t1 NOHNH~
Oo-,CNO N lil~ O O O H H
/4 z—N X /N—N H N-N H
*HO )\Y( N/)\\( N\N/)\( N\N/)\\(
o) o) o}

(6€1L°0'8) ubnouy; (1-0°g) seinwuiod [eiled Buimoyol ay) Jo Bunsisuos dnoib

By} WoJ} Pajosjas Jaquisw B sasudwiod 77 1ey) Aem B yons uj pajos|as jle ate (G L") ybnoiyy

(oL°1'4) sejnwio4 jeied o ¢ PuB 9, uesaym (0'0°1) ejnuuio4 Jo spunodwoo Buisudwos

sdnosb oususbgns pauajeld Buipiebal pajessnil Jayuny st uonusaul juasald ay)

‘swoje uafihxo z 10 ‘| ‘g Aq J0a1ay} WOl INjNs Aue (£) JO 'JOBISY) SULIO) 3PIXO
-N Ajjeuondo pue ‘swiioj JawWojne] ||B pue ‘aAnode pauyap se Buluesw awes ay) sey o, dlaym
o, Juamusans e Aq joasay) swoje uabosu atow Jo auo Aue (Z) ‘saoqe paulysp se Buiuesw
awes ay} sey , y a1oym Y jusnisqns e Aq ‘jos1ay) swoje uogies aiow Io auo Aue (1)
0} Joadsal ypm Joasay) uonnyisgns |euondo sapnpoul ‘aaoge pajoidap (a2 1) ybnosyl (1°2°1)

se|nwiod {ersed jo Bunsisuod dnoub ay) wouly pajoalas jaquisw e si ey Aysiow Auy
(ov'2'1) (sv'21)
A-g-uo

-z-lozepiwizuaq-H|  |A-g-uo-g-jozepui-H|

H
N

\

N—» N—+
HN\\<

0] 0

(b¥L1) (evLL) @) (L)
{h-2-uo-p-uipuAdiq A-2-uo--uipiiAd[e A-z-uo-¢ [A-1-uo

-G'vlojozeshd-H| -g'plojozeshd-H} -uiptiAdlg-g'plojouhd  -z-jopur-oipAuip-gL

N
H /N
N
=~ N\ = N\ =
W M N N= N=
N
o) ) o) o)
(ov'2'1) (6€°2°1) (8e2'1) (ze°2'1)
|A-g-uo-2 |A-Z-uo-| |A-g-uoip-2‘s |A-g-uou

-uipuAd(g-p'glojonhd  -jopur-osr-oipAuip-g'z  -upuAdig-1glojonAd

O
~ “d
NS N
N N
O O O

-66_

-[¢ 2 clojphoigeze-¢

@N_;

ol



H/ \ H\ NHO (8.0.25) (8.0.26) (8.0.27) (8.0.28) 00 OO0 OO*\HNDO
~N\ COHNNO N\\ ~OHNNDbBN HNN HIC-CH3 F3C (8.0.29) (8.0.30)
(8.0.31) WB.0008B)50 HOCH3 3 * HH OM OO 0 NN-O H~ - PCNIBB@2B41~O  H
\NOOHNOOHNO (8.0.33) (8.0.34) (8.0.35) (8.0.36) OOOHON O *~
NNO N *\ NO* NN\GOHONN\NHONG CH3 HNO HNOH (8.0.37)
(8.0.38) (8.0.39) (8.0.40) 000 NNrO*INNTO*\NNT-00 HONHONH
ONFOW / NO/ \ NHO- O(8.0.41) (8%:42) (8.0.43) (8.0.44) WO

02/ 060875 PCT/1B01/02341 - 102 0 OOGCH3 *\ NNNI HOJHO O
(8.0.45) (8.0.46) (8.0.47) (8.0.48)

* () * N=
H N
o) INI_N H ”—N o H"‘N

(8.0.5) (8.0.6) (8.0.7)

(8.0.8) (8.0.9) (8.0.10) (8.0.11)
. ' 0
N
H\N\\(O /N/\¢O *\u)\\i TO 0
O ”—N N= H *\N»\(\/'/\l
H —_
b \_/ H
(8.0.12) (8.0.13) (8.0.14)
* H O
\  R_ N . )\\(N )\\Q CH,
N 7 ~ ~ *~
H\‘( \EJ 'r:jl NJ * A\\ﬁ7 H 7/
O H /
(8.0.15) (8.0.16) (8.0.17) (8.0.18)
\, 0Ny -CF H N7/(/>
N AN 3 H N AN N /
H\« \g_z/ /N\\( \Q‘ N
o) H * 0 N
H
(8.0.19) (8.0.20)
0]
H " o Q H
N o) N o)
N H N\
HC H CH,

(8.0.21) (8.0.22) (8.0.23) (8.0.24)



NCH 0

O000 NVONNO*\NON HNHN HH (8.0.49) (8.0.
(8.0.52) CH3 OHOZ1 OH NNN\NN- N\NN HNOHH
(8.0.54) ¥B.00/06M8Y5(8.0.56) 1-1 OHNN* CHO 3 * HNH
CF3 (8.0.57) (8.0.58) (8.0.59) (8.0.60) CH3 NH-/0 OO
OH/ | 0OCH3 H/N HCH3 (8.0.61) (8.0.62) (8.0.63)
FNOF(NHH-~111//\// OO 0S gbe? NH2 /NH - H
(8. 0. 66) (8.0.67) (8.0.68) WD 02/060875 PCI/1B01/ 02341

(8.0.25) (8.0.26) (8.0.27)

Q \J\(\/&O )\\(7&0

0
* O
\u \ 74
N—N
H.C
H 3 FC
(8.0.29) (8.0.30) (8.0.31)
| AN
. CH, _N
* H \ N 0
\ n o N O\( o) N_o
N ( \]é H\\( \_ —N 1 74
H\\g N—O o N© H N-O
(8.0.33) (8.0.34) (8.0.35)

(8.0.37) (8.0.38) (8.0.39)
0 O
N 0] »\( 0] * )\\(N O
\N»\(/ 7& Y \N 72 7&
H O—N H (0]
oo O
— HO

(8.0.41) (8.0.42) (8.0.43)

50) (8.0.51)

(8.0.53)

CH3 ) *,N 1 *\ * 0
0

.64) F N * H

HO
(8.0.28)

0
O
0]
et
H N-N

7N

(8.0.32)
o)

HO

o]
N
0]
et
H N-O

(8.0.36)

0
N
. 0
/
\N>\\( F
H  o-N_

(8.0.40)

(8.0.44)



OOHN* NOIb-- * " N

oleolololoNe

72)

* %

| *
. 75) WO.0005BY5 *
.78) (8.0.79) (8.
.81) (8.0.82) (8.
.86) (8.0.87) (8.0.
.89) (8.0.90) (8.0.

HNONO L *1 1 H H(8.0.
I ONONOCOC NONOHCCHS3CHI 3
*NOHI CNO I NrCH3 ON O/ H3C
0.80) * * * | NO NONOI I NO
0.83) (8.0.84) * * N N yCH3 eN eN
0.88) * N *\N N~_I\|Ibl2l_\|CF3CH30\I~
91) (8.0.92)
o}
o cI:H3 *\N _N
* N H
'as
H
o)
(8.0.48) (8.0.47)
0 0
N A6 . )X\é\o
N N
H o n=/ H  \=n
(8.0.49) (8.0.50) (8.0.51)
CH,
0] 0 H o |
WY W WG
N \ N N
H N—O H \_/ H \/
(8.0.53) (8.0.54) (8.0.55)
1T X
\ ~
N \ /N * ?HB * H
H VRN N oMy
N N
AN A YR AW
— o © CF,
(8.0.57) (8.0.58) (8.0.59)
A
_CH
O O 3 o o
~ N H
ﬁ N /
H *
O CH,
(8.0.61) (8.0.62) (8.0.63)
Cy
N H Cl
N 0
H\\( S’/ 0)
O 'y \ NH
- O NH, -
(8.0.65) (8.0.66) (8.0.67)

69) (8.0.70) (8.0.71)

(8.0.73) (8.0.74)
PCIH3BO1(®34. 77)

F CF3 N CICF3
O00O0 (8.0.85)
0 OO0OCH3



WD 02/ 060875 PCT/|1BOL/ 02341 -104- N~\NO/ ON3 NOH HCNON'/ CH3 |
OCH3 O/ O (8.0.93) (8.0.94) (8.0.95) (8.0.96) * * N(~YO NC ~p H
H3CG N Z-w@o2bs®75s N O (8..0.97) (8.0.98) (8.0.99) (8.0.10QIBoL/023d1 | |
zz~, O Ozzz~ Nt OO0 NO-N-N ~~-////jj Ny HNZ-~( | NN H3CHO H
(8.0.101) (8.0.102) (8.0.103) (8.0.104) * 0 zz~, N/NNC-NN ~O N N\ N
0

11
0
N

/ >=O N H3C H CH3' (8.0.105) (8.0.106) (8 ,0.107) (8.0.108) " O NO ON ~

CH,
(@]
CH3 HN
|
N. O
CH,
o) 0 HN *~N Q
S \NJL .
(8.0.69) (8.0.70) (8.0.71) (8.0.72)
' | N |
N
0O (0] (0]
CH
H,C CH, ®
(8.0.73) (8.0.74) (8.0.75) (8.0.76)
* | | .
l N. 0O O~ _N_ __O
o (LT
Ej CH, H,C
CH,
(8.0.77) (8.0.78) (8.0.79)
. | |
| N 0 N O
N o) I |
| Z = X
= |
F CF3 ~N
(8.0.81) (8.0.82) (8.0.83)
I | |
N N.__CH, N
(0] O O
(8.0.85) (8.0.86) (8.0.87)

=
CF,

-
/1(-
prd
>
N/
/
pd
>
N\ /
(@]
c‘,I
o) /"
4
\
pd
/

(8.0.89) (8.0.90) (8.0.91) (8.0.92)



(8.0.109) (8.0.110) (8 0.111) (8.0.112)

ON*

(8.0.113) (8.0 )
-105- N QGv0 020508738 F N O V-N N | H
(8.0.118) (8.0.119) (8.0.120) CH3 O* NN N N

8.

N O

.114) (8.0.115) (8.0.116
\'N HHN O

\ N~N H3C OO *-NH (8.0.121) (8.0.122) (

O )

(8.0.127) (8.0.128)

"IN

ONHN\/ \ /N"A

(8.0.97)

*

|
OTN_7¢0

(8.0.101)

*

|
N
O ~
XN
N—N
/
H,C
(8.0.105)

*

oy

(8.0.109)

(8.0.113)

~C \H H3C N~ HN
CHS NHO/ N/
0SSO0 (80.129) (8.0.130) (8.0.

\N,N\
=

O
N

|
Z

(8.0.94)

*

|
OT':IJ

(8.0.98)

*

OTN_7¢O

V4
H,C
(8.0.102)

O
H

(8.0.106)

Z—

e

(8.0.110)

ZT
N

*

o)
(8.0.114)

ﬁ?HN 0

(8.0.99)

*

01,

(8.0.103)

/
@# %

(8.0.107)

O

?/

»—N
(8.0.111)

N
~

NS

HN” 0
\

(8.

0.115)

NN **NNNAIII OH\ OO
WO 02/ 060875 PCT/ 1B01/ 02341
H \ NO2 @8TaBd1102341
NpNNII pHH11 I\ N *~
0.123) (8.0.124) *1 / NHH
N\ \ (8.0.125) (8.0.126)
HOHOHpP *\ *A 11 "IN, 11
131) (8.0.132)

j;Nj\ AN OH

07> cn #~ ©

(8.0.108)

)
0]

(8.0.112)

A

80116)



N~ CH3 NN, N N*\N*\N/ HHH\ N (8.0.133) (8.0.134) (8.0.135)
(8.0.136) H3C O 11 11 11 0O * NII-CHB NII-CF3 *-HS OO O (8.0.137)
(8.0.138)W0d206839) Any npi ety that is a nmenber sel ected Promeie3gr oup

consisting of partial Fornmulas (8.0.1) through (8.0.139) depicted above,

i ncl udes optional substitution thereof wth respect to (1) any one or nore
carbon atons thereof, by a substituent R}gSMere R14 has the sane neaning
as defined above; (2) any one or nore nitrogen atons thereof by a
substituent R15 WO 02/ 060875 PCT/1B01/02341 -106 where R15 has the sane
meani ng as defined above, and all tautomer forns, and optionally N oxide
forms thereof; or (3) any sul fur_Btomthereof by 0, 1, or 2 oxygen atomns.
5.7 Representative Species of Fgrmila (1.0.0) IQ the above descriptd on
various preferredfaspects of th unds ef F 5(1.0.9) he#ve been
set forth. As a enonstrafion of the ﬁ cont*e\nt S

pr esent inventiom specilfic COPR S conpri si i ments of t
conpounds of Formul a .0.0) ar\e presented. Such species of For 2
(1.0.0) include, but are not linmted to the foll @ conpounds of

Fornul as (8.5.1) ®fdligh (8.5.28%1®N O (8.0.119) (8.0.120)

4' -[[[ 2-[ 4- Fl uor ophenoxyl ] -pyridine-3- HN O OH CH,
car bonyl ] - am no] - ngt hyl ] - bi phenyl -3 car boxylic aci dNof Formul a (i. 1); E

F 4 -[[[2-Benzef 1, B] di on-5-onx ]-I\jJ H /m N
pyri di ne- 3- car bop o] - nRth ZINH O N SN Q
H H \IN e >—N
o) 5 —N H

H,C

o

A

H
(8.0.121) (8.0.122) (8.0.123) (8.0.124)
* H H
\ 0 N N,
Q N / Va
" /N =N
N H.C _)
H \] N7 iN O iN, O
N \ \
(8.0.125) (8.0.126) (8.0.127) (8.0.128)
CH N
c') * Il
vl
H o Ho
H O H
*/N\g© */N\g \ l */N\“ */N\ﬁ
I 0 s S
0] O e} 0
(8.0.129) (8.0.130) (8.0.131) (8.0.132)
GH N g
NZ I 0O H \N N
\ﬁ ™ *\N:[j *\N = 'N
H H S
(8.0.133) (8.0.134) (8.0.135) (8.0.136)
H,C
0 Q Q
+—N—S—CH,  »—N—S—CF, *—N-S
H || H H 8
O 0]
(8.0.137) (8.0.138) (8.0.139)

Any moiety that is a member selected from the group consisting of partial Formulas
(8.0.1) through (8.0.139) depicted above, includes optional substitution thereof with respect to
(1) any one or more carbon atoms thereof, by a substituent R where R™ has the same

meaning as defined above; (2) any one or more nitrogen atoms thereof by a substituent R'"
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5.7 Representative Species of Formula (1.0.0)

In the above description various preferred aspects of the compounds of Formula
5 (1.0.0) have been set forth. As a further demonstration of the scope and content of the
present invention, specific compounds comprising embodiments of the compounds of
Formula (1.0.0) are presented. Such species of Formula (1.0.0) include, but are not limited to

the following compounds of Formulas (8.5.1) through (8.5.28):
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Formula (8.5.9); N, CH3 O O! N N NV\002/060875 PCT/ 1B01/ 02341 -108 O
FCH OH NO()-2-[4"-({[2-(Benzo[1, 3]dioxol-5- HO NO .
yl oxy) - pyri diine- 3-car bonyl J-am no} nethyl)-3"-TI uooo b phenyl -2Z-Yl oxyj-

[4'-({[2-(Benzo[2,1,3]thiadiazol-5-yloxy)-
pyridine-3-carbonyi]-amino}-methyl)-
biphenyl-4-yloxy]-acetic acid of Formula
(8.5.5);

[4'-({[2-(Benzo[2,1,3]oxadiazol-5-yloxy)-
pyridine-3-carbonyl]-amino}-methyl)-
biphenyl-4-yloxy]-acetic acid of
Formula (8.5.6);

[4'-({[2-(Benzo[1,3]dioxol-5-yloxy)- (\/fl\

pyridine-3-carbonyl}-amino}-methyl)- O

biphenyl-4-yloxy]-acetic acid of Formula

(8.5.7); \/ Oﬁ)

%o,
N;N £
WO,
oﬁ»

OH
(£)-2-[4-({[2-(Benzo[1,3]dioxol-5- (\/ﬁj\N O F
yloxy)-pyridine-3-carbonyl}-amino}-
methyl)-2-fluoro-biphenyi-4-yloxy]- O
propionic acid of Formula (8.5.8);
1 o
OH

N F
(+)-2-(Benzo[1,3]dioxol-5-yloxy)-N-(2’- (\/EL O
fluoro-4’[1-(1H-tetrazol-5-yl)-ethoxy]-
biphenyi-4-yimethyl}-nicotinamide of 0]
F la (8.5.9);
ormula (8.5.9) \‘)\CH3
L \




2- (Benzo[ 1, 3] di oxol -5-yloxy)-N-(2'- H
or o- 4'Wo-0¢®e0set hyl -4H-[ 1, 2, 4]triazol-3- N O PCT/IB01/02341
) - et hoxy] - bi phenyl -4-ylnmethyl}- p nicotinam de of Fornula (8.5.11); ! |
NCHO3 OJHIC4 NN ONF ()-N[4"-(1-Carbanoyl-ethoxy)-2'- H
| uor o- bi phenyl - 4-yl net hyl ] - 2- (3-cyano- N 8)8 phenoxy) - ni coti nam de of
Formula O (8.5.12); ~NOCH3 NH2 0 F NP o8-
()-2-[2,3" -Difluoro-4'-({[2-(3-met hoxy- H
phenoxy) - pyri di ne- 3-carbonyl ]-am no}- NO/ | \
met hyl ) - bi phenyl - 4-yl oxy]-propionic acid O of Fapnula (®.5.13) cH) O CH3
- - - CHBOHOFI \' N 2-(Benzo[1, 3]dioxol -5-yljoxy
car banmoyl net hyl - 3-f | uor o- bi phenyl -4- N Q/ I \yT miN‘hy
Fornul a (8. 5. 1&Z1H{ERerrol @idieratdr 060875 Cth// B0t} 02

opionic acid of Fornmula (8.5.10); O O/ O NF
u

yloxy)-pyridine-3-carbonyl}-amino}- Q
methyl)-3’-fluoro-biphenyl-2-yloxy]-
propionic acid of Formula (8.5.10);
0
o—/
0
N N F

(£)-2-(Benzo[1,3]dioxol-5-yloxy)-N-(2’- l _ H
fluoro-4'[1-(5-methyl-4H-[1,2.4]triazol-3- N0 O

yl)-ethoxy]-biphenyi-4-yimethyl}-

nicotinamide of Formula (8.5.11); H
0 N i CH,
o—/ H C/<\

3 N
0O
N N F
(+)-N-[4’-(1-Carbamoyl-ethoxy)-2’- | _ H
fluoro-biphenyl-4-yimethyl]-2-(3-cyano- N o O
phenoxy)-nicotinamide of Formula @\/ 0
8.5.12); =N 0)
(85.12) _ Yk .
NH,
o) F
AN N F
(+)-2-2,3"-Difluoro-4'({[2-(3-methoxy- | | H

phenoxy)-pyridine-3-carbonyl}-amino}- O
methyl)-biphenyi-4-yloxy]-propionic acid o
of Formula (8.5.13); 'e)

? CH,

CH, OH
0 F
2-(Benzo[1,3]dioxol-5-yloxy)-N-(4'- | t N O
carbamoylmethyl-3-fluoro-biphenyl-4- N 0O
yimethyl)-nicotinamide  of  Formula O
(8.5.14); @L
e} H,N 6]




OF N4 -(([2-(3-Cyano-phenoxy)-3-carbonyl]- H
am no}-nethyl)-3"-fluoro-bi phenyl-4-yl]- NO/ I \ acetic acid of Formula
(8.5.15);wb,02M608/ 0 2-(Benzo[ 1, 3] di oxol -5-yl oxy)-N-{4'-[ Pea/1B01/023H F

cyano- benzoyl am no)-nethyl]-2'-fluoro- NOI \ H

bi phenyl - 4-yl methyl )-5-fluoro- N O nicotinamde of Formula (8.5.16); ON O
O F Pyridine-2-carboxylic acid (3'-f|uoro-3'- H

{[2-(4-fl uoro-phenoxy)-nicotinamde]- N o 1°-

met hyl } - bi phenyl -4-yl nethyl)-amde of NO Forrmula (8.5.17); N F O E
2-(Benzo[ 1, 3]dioxol -5-yloxy)-N-{2"- NF H fluoro-4"-[l-nmethyl-1
-(1Htetrazol i5-yl)- N O ethyl]-Dbiphenyl-4-yl netdqyl }-nieotinamde T CH3
of Fornula (8;5.18); HN CH3 % N, NN WD 02/ 060875 JPCT/1B01/ 02341 -110 0 F

FI1 N 5-Fluo OTM{{ZS@{)dﬁ'Q‘fﬁeﬁér’ﬁy%]@'bWh'/l - 4FSH N

[1,2,4]triazole-3-car et iyl blﬁhen | pet hyl ) -2-(B
amino}-methyl}-3'-fluoro-biphenyl-4-yl]- N 0]
acetic acid of Formula (8.5.15); @\/
N 0% ~OH

o]
2-(Benzo[1,3]dioxol-5-yloxy)-N-{4-[(2- | _ H O
cyano-benzoylamino)-methyl]-2’-fluoro- N 0]
bipheny!-4-ylmethyl)-5-fluoro- O H O
nicotinamide of Formula (8.5.16); P

o) NZ
o—/
0] F

AN
Pyridine-2-carboxylic acid (3'-fluoro-4'- [ m O
{[2-(4-fluoro-phenoxy)-nicotinamide]- N/ ) H
methyl}-biphenyl-4-yimethyl)-amide  of N __O

Formula (8.5.17);

AN
2-(Benzo[1,3]dioxol-5-yloxy)-N-{2’- | ” O F
fluoro-4’-[1-methyi-1-(1H-tetrazol-5-yl)- N O

ethyl}-biphenyi-4-ylmethyl}-nicotinamide Q O CH,

of Formula (8.5.18);




met hoxy- phenoxy) -ni coti nam de of HN O Fornula (8.5.19);

OCH3 HN XN N

H3C H3C 0 2-(Benzo[ 1, 3] di oxol -5-yloxy)-N{2'- I\ HF

f I uor o- 4' wp(020amrhoxy- benzoyl amino)- N O\ H nethyl]-bi plremyBoudezgdinet hyl } -
NOI t nicotinamde of Formula (8.5.20); HCO /Os Q1 ONF
N-[4'-(1, 3-Di oxo- 1, 3-di hydro-i soi ndol - 2- H

Y(met hYl)-2' -fl uoro-bi phenyl - 4- Yl net hvl

2- (4-f1 uoro-phenoxy) - ni coti nam de of Forﬂu?a.(8 5.21); ONO FO

N-(2' -Fl uoro-4'
car bonyl )-am no] - et hyl } - bi phenyl

-{[ (3Hi m dazol e- 4-
-4- N O ylnmethyl)-2-(3-nitro-phenoxy)

I\ HF

ni coti nam de

of Formula (8.

522"

NOZ HN

0

AN~ NoWD 027 G50875

PCT/ 1B01/ 02341 - 111 F N
5-Fluoro-N-(3-fluoro-4'-{[(5-methyl-4H- | O
[1.2,4]triazole-3-carbonyl)-amino]- N O
methyl}-biphenyl-4-yimethyl)-2-(3-
methoxy-phenoxy)-nicotinamide
Formula (8.5.19);

Iz

of

2-(Benzo[1,3]dioxol-5-yloxy)-N-{2'-
fluoro-4’-[(2-methoxy-benzoylamino)-
methyl]-biphenyl-4-ylmethyl}-
nicotinamide of Formula (8.5.20);

N-{4’-(1,3-Dioxo-1,3-dihydro-isoindol-2-
yimethyl)-2’-fluoro-biphenyi-4-yimethyi]-
2-(4-fluoro-phenoxy)-nicotinamide of

Formula (8.5.21);

N-(2'-Fluoro-4’-{[(3H-imidazole-4- | H
carbonyl)-amino}-methyl}-biphenyi-4- N O
yimethyl)-2-(3-nitro-phenoxy)-
nicotinamide of Formula (8.5.22),




OHF (+

/ C

N (8.5.24): |
| oxY) ri di ne- 3-

met hyl ) - 2-f | uor o- bi phenyl

)-3-[4
phenoxy) - pyri di ne- 3- car bonyl ] - am no} -
met hyl ) - 2wbloawosms7di phenyl
HOO FO 2-[4&
yl oxy) - pyri di ne3-car bonyl ] - am no}-
nmet hyl ) - 2-f | uor o- bi phenyl

-({[2-(3-Chl oro-4-fluor

-4-yl oxy] -

N O |
_4_y|]_
OOH N-SONF
carbon | amno NO/ | \

(0]

N O CH3
O butyric acid of ForPcwhBO®3&H. 23) ;
-({[ 2-Benzo[ 2, 1, 3] t hi adi azol

-5- NF H
CH3

OCH3 N O OH
benzotri azol
O vyl oxy] - prof

OF N ()-2Z-[3=-Fruoro-4—°¢

-5-yloxy)-pyridine-3- N O cd

ionic acid of Fornmula ON
(£)-3-[4"-({[2-(3-Chloro-4-fluoro-

phenoxy)-pyridine-3-carbonyl}-amino}-
methyl)-2-fluoro-biphenyl-4-yloxyl-
butyric acid of Formula (8.5.23);

{T2=(Z=gerhyt =2/ H
ll’ bonyI 1§ am no} met hyI ) - bi phenyl -
) N "

HO 0
) - AN N F
2-[4’-({[2-Benzo[2,1,3]thiadiazol-5- | H
~
yloxy)-pyridine3-carbonyl]-amino}- N 0 CH
methyl)-2-fluoro-biphenyl-4-yl]-2- C:I
methyl-propionic acid of Formula N ’
(8.5.24); | N 0~ “oH
N—g
0
AN N F
(+)-2-[4-({[2-(Benzo[2,1,3]oxadiazol-5- | | H
yloxy)-pyridine-3-carbonyl}-amino}- N 0 O
methyl)-2-fluoro-biphenyl-4-yloxy}- o
propionic acid of Formula (8.5.25); N o)
\ /N CH,
N-O OH
0 F
(+)-2-[3"-Fluoro-4'-({[2-(2-methyl-2H- | | H
benzotriazol-5-yloxy)-pyridine-3- N o O
carbonyl]—amino}—methyl)—biphenyl-4- . o
yloxyl-propionic acid of Formula N o)
(8.5.26); \ /N CH,
—N OH
CH,

2-(3-Cyano-phenoxy)-N-{2’-fluoro-
4’[(pyridin-2-ylmethyl)-carbamoyl}-
biphenyl-4-yimethyl}-nicotinamide of

Formula (8.5.27),

ZT

0]

N ‘e
|

-/ CH3 nethyl-propionic acid of Formula
()-2-14" ={{12- (Benzo[ 2, 1, 3] oxadi azol -5- H
Y -PYYI-)
-4-yloxy] O propionic acid of Fornula (8.5.25);

4

N



NNOH CH3 0 NF 2-(3-Cyano-phenoxy)-N{2'-fluoro- H

"[ (pyridin-2-ylnmethyl)-carbanoyl]- NOH

i phenyl -Woybxoeishyl } - ni cotinam de of N Fornula (8.5.27); PENIBY 23D

2/ 060875 PCT/1B01/02341 -112 - ' O NF

- (Benzo[ 1, 3] di oxol -5-yl oxy)-N-{2'- H fluoro-4"-[(quinolin-2-ylnethyl)- NO

H car banoyl ] - bi phenyl -4-yl nethyl }- N ni1c12ti nam de of Formula (8.5.28); O
I'uor o- phenoxy) N-[3- H] N N

4
b
0
2

N OO~ It O FFANNN 5-Fluoro-2-(4-
fluoro-3'-(1 Htetrazol-5-yl)-biphenyl-4- N OH vylnethyl]-nicotinam de of
Formula (8.5.29); F OF N {3-Fluoro-4

yl met hyl ) - car

anoyl | - bi phenyl-4- N O /

. , X N F
2-(Benzo[1,3]dioxol-5-yloxy)-N-{2’- | H
~
fluoro-4™-[(quinolin-2-ylmethyl)- N~ 0 O ’
carbamoyi]-biphenyl-4-ylmethyl}- N
nicotinamide of Formula (8.5.28); o
N e
P |
o—/

-[(1-oxy-pyridin-2- | H
\' H o]

5-Fluoro-2-(4-fluoro-phenoxy)N-[3-
fluoro-3’-(1H-tetrazol-5-yl)-biphenyl-4-
Formula

yimethyl}-nicotinamide  of

(8.5.29);

F
N\
SN,
N
oh

' N-{3-Fluoro-4'-[(1-oxy-pyridin-2-
yimethyl)-carbamoyl}-biphenyl-4-

H
yimethyi}-2-(3-methoxy-phenoxy)- N
nicotinamide of Formula (8.5.30); o o
~Z2 \ |
|
H, N

O
|\
N

CC

F

(x)-N-[3-Fiuoro-4’-(2-hydroxy-1,2-
dimethyl-propoxy)-biphenyl-4-ylmethyl]-
2-(4-fluoro-phenoxy)-nicotinamide of

Formula (8.5.31);

N

X

=

N

O

ét
~

P

O

0]
N
H
Oi
F
N
H
O
I
Cc
N
H
O:
F

E
0O

H,C
CH,

H,C oH




yl met hyl } - 2- ( 3- net hoxy- phenoxy)- N nicotinamde of Formula (8.5.30); 0 O
O UNHBCOF N ()-N[3-Fluoro-4'"-(2-hydroxy-1,2- H N O/

di et hyl -wooposog)s bi phenyl - 4-yl met hyl ] 2-(4-fl uor o- phenoxyfTnB@aRs4iam de of
| O Formula (8.5.31); H3C CH3 F H3C OH WD 02/060875 PCT/1B01/ 02341 -113
O I NF NJ[2 -Fluoro-4'"-(1-hydroxy-1-nethyl- H

et hyl ) - bi phenyl - 4-yl net hyl ] - 2- (4-f | uor o- ) O phenoxy) - ni coti nam de of
Formula’ CH3 (8.5.32); HOCH3 F O 2-(:3- | or o- 4-fl uor o- phenoxy)-N-[4' -
(T"1 (pyridin-2-yl nethoxy)-biphenyl-4- N O ylnethyl]-nicotinam de of
Formula O (8.5.33). d N F / DETAILED DESCRI PTION OF THE | NVENTION 6.0

Processes far Making the Conpounds of Formula (£ 0.0) A nethod suitable for
preparing the right-hand side of the compounds df Farnula (1.0.0) where
theQ29roup za,gbrgbp d qtr;(t artigl Rormil a ((1.2. 1) F and the Z
group is 5 EB %ﬁy%é& e@itlal Far a (1.1 islillustrated in
Synt hesi s Sd heﬁm')(blﬂ?)‘eoy'ﬁ)y"ﬁﬁ Wlog-(4- fHuoro- N" O
phenoxy)-nicotinamide of Formula CH,
(8.5.32),
HO CH
F
O
N N
2-(3-Chloro-4-fluoro-phenoxy)-N-[4'- EIU\H O
~
(pyridin-2-yimethoxy)-biphenyl-4- N o)
yimethyl}-nicotinamide of Formula o
(8.5.33).
Ci | N\..
F ¥

DETAILED DESCRIPTION OF THE INVENTION
6.0 Processes for Making the Compounds of Formula (1.0.0)

A method suitable for preparing the right-hand side of the compounds of Formula
(1.0.0) where the Q? group is a biphenyl moiety of partial Formula (1.2.1), and the Z group is

5  acarboxyl moiety of partial Formula (1.1.1), is illustrated in Synthesis Scheme (10.0.0) below.



WO 02/ 060875 PCT/ 1B01/ 02341 -114 SYNTHESI S SCHEME (10.0.0) (i)

bi s(pi nacol at o) -di boron dppfPdCl 2 i b KOAc O R DMF; 80C L(ii) dppf Pdd 2
2M Na2CO3wBrz2oeshy| 3- bronpbenzoate 0 R RL = H, F (10.0. PrT88@G/0@23410 CH3 O
(1 0.0.3) a nmethyl 3-bronobenzoate B(OH)2 Pd(PPh3)4 NaBH4 C (10.0.1) 2M
Na2CO3 MeCH DME; 80C 0C O R RI=HF R R HF NOHOOO OOCH3 d CH3
(10.0.5) (10.0.4) phthalimde PPh3 DEAD rt 5 The | eft-hand side of

t he conpounds of Forrmula (1.0.0) is prepar %I by am de coupling of a
suitably substituted phenoxy-, phenylthio-, or phenyl sul fonyl-nicotinic
acid to the right-hand side noiety prepared as described above, after the
intermedi ate of Formula (10.0.5)SYNSTHESISSCHEREI(N®.0.0} he correspondi ng

am ne. These steps are carried out in accordance with SYNTHESI S SCHEME
(10.1.0) set out below WD 02/060875 PCT/1B01/02341 -115

(i) bis(pinacolato)-diboron

dppfPdCl,
KOAc
DMF; 80°C
(i) dppf PdCl,
2M Na,CO, 1
methyl 3-bromobenzoate R =H:F
(10.0.2) 80°C
Q (10.0.3)
' a
methyl 3-bromobenzoate
B(OH), Pd(PPh,), NaBh
(10.0.1) 2M Na,CO, MeOH | ¢
DME; 80°C 000
R’ =H; F

R1

o

(10.0.5) (10.0.4)
phthalimide
PPh,
DEAD
THF; rt
5 The left-hand side of the compounds of Formula (1.0.0) is prepared by amide

coupling of a suitably substituted phenoxy-, phenyithio-, or phenylsulfonyl-nicotinic acid to the
right-hand side moiety prepared as described above, after the intermediate of Formula
(10.0.5) is converted into the corresponding amine. These steps are carried out in
accordance with SYNTHESIS SCHEME (10.1.0) set out below.



SYNTHESI S SCHEME (10.1.0) OR R =H Fe NONH#RNHz xH2O1 / \ RR HF
OOMOHCH3 THF;, rt H2 NO (1 0.0.5 O / CH3 O R (10.0.6) HO+ (N W
OO0 ArylwOH2/0¢m7pH N W (10.0.8) 1 Aryl HOBT EDCI (10. ®@CT)iB01/02341

9 Acyl RDM rt 4-F-phenyl HOR sesanol H1.0 NNaOH N O t-BuOH | H
sesanbl F HONWOH 2 3-CN-phenyl F reﬂhqé_or 1.0 N LiCH Aryl

THF, H2O, rt (10.0.9) 5 Once a conpound of Formula (1.0.0) has been
prepared in accordance with SYNTHESI S SCHEMES (10.0.0) and (10.1.0)

descri bed above, further enbodi nesysTHESIS BeHEMENP@UOHS of Fornula (1.0.0)
may be prepared by suitable reactions with group Z when it is a carboxyl
group. DETAILED DESCRI PTION OF THE | NVENTION 10 7.0 Pharmaceutical Salts
and O her Forns The above_desc |bﬁq:conpoundseof t he present invention may

be utilized in th

conmpounds

i norgani c

to whic

 s&ts deMf98d from varjo
CH THF: rt H,N

(10.0.5)

0 R’
= N 0 +
| | H o
SRR

Aryl CH, | ) ©H

(10.0.8) f |

HOBT
EDCI (10.0.7)

9 DMF; rt

Aryl R

4-F-phenyl

H
sesamol H 1.0 N NaOH
t-BuOH
sesamol F H,0
3-CN-phenyl F reflux or 1.0 N LiOH

THF, H,0, rt (10.0.9)

,esi§%§},nL_thg\\$Ef;;cal cl asses
sounds dgscrt is also withi
w itilize Pﬁ@é xglgorrpoun i R't hagt :f@rpm of

ug_organic
o]

of
n the

and

5 Once a compound of Formula (1.0.0) has been prepared in accordance with
SYNTHESIS SCHEMES (10.0.0) and (10.1.0) described above, further embodiments of the

compounds of Formula (1.0.0) may be prepared by suitable reactions with group Z when it is

a carboxyl group.

DETAILED DESCRIPTION OF THE INVENTION
10 7.0 Pharmaceutical Salts and Other Forms

The above-described compounds of the present invention may be utilized in the form

156

of acids, esters, or other chemical classes of compounds to which the compounds described
belong. It is also within the scope of the present invention to utilize those compounds in the
form of their pharmaceutically acceptable salts derived from various organic and inorganic

acids and bases in accordance with procedures well known in the art.



15 acids and bases in accordance with procedures well known in the art. WO
02/ 060875 PCT/1B01/02341 -116 Pharmaceutically acceptable salt forns of

t he conpowmodasoelB7Forrmula (1.0.0) are prepared for the no®CTBI02BI
conventional neans. Were the conpound of Fornula (1.0.0) contains a
carboxylic acid group, a suitable salt thereof nay be formed by reacting
the conpound with an appropriate base to gé ovi de the correspondi ng base
addition salt. 5 Exanples of such bases are al kali netal hydroxides

i ncl udi ng pot assi um hydroxi de, sodium hydroxide, and |ithium hydroxide;
al kal ine earth netal hydroxi des such as barium hydroxi de and cal cium
hydroxi de; al kal i ntaahacallicaly desptatte galt fopos ab Heltonpblrisodfaemeala d(1 DY i din
pr opanol at e; i S | di i | ani.ne,
i 3{?%;{%%19{2“5 IR BARRRNS g SwhERSAS Bl dbRtdANR! 7 Bh)
conpounds of FEPRIIFER E‘Tb@‘YUB ac"leFbra Suleblg solt derpdd Unas be fformed fay| igagting ghe)
aci d addi ti on @alpbsndaith k@ EWrdS’ﬁhdtebb’asettbe@rb\hdbg tlﬁab&}re@&smﬁ?'lgnﬂé%e%&chlon salt.
phar maceut|5caléx\é accept abl e oraggnh(ac“ ani

hydrohal i d€s such'as hydr SERTGT§ 8' hdg e “ﬂﬁd?%?%&’i"ﬂ@ydm&{dﬁe?omum
m neral acids faﬁ@x@heanﬂ lithdveom hlé%?)@ndﬁi'kﬂyn%adirthgngeidwdr@yd%ﬂfcata@ bariin hadrexide

phosphat e, et Cang é’d‘@bn@-lr{QWOdeé’-ana{mm@tal aikyicey] f—)@naﬁo?a%sﬁhﬁceth%late and sodium
et hanesul f onat e uenesul fonate, and benzenesul fonate; and ot her

ol
organi ¢ aci ds pé?ﬂf"?'ﬁt& ran oYﬁ“8%sp8F98Pﬁgba§8? 356 78 hp'B%”déi‘@etdéefﬂéanoPg'ﬂer ad, M-
mal eat e, succimethyglutamingr Alse inclbésizoathe alummbmcsy:ltsmfme caspouriiatoeForetia.(1.0.0).
Accordingly, the pharmaceutically acceptable acid addition salts of the
conpounds For m/foq cernaip comreureds gdEornyiat (140 aqigt additinn tsalls may bgclermagdeby

adi pat e, al gi najatng i cgd:d’ﬂrﬁioendsaﬁtﬁfph&r&iaeeutlcéﬂﬁ@é’déﬁtbﬂe o@ﬂ%%@%kdaﬁl&adc%s eq.,

(besyl ate), bis
canphor sul f onar}ygmpglgeéf y Cat & hy&rﬂﬁ%gf'lgede%rg%?%'s%%'é?{g'8§9% ﬁ?ﬂ"}ff% Stia and heir
cycl opent aneprQ@p’B%ma@lm sali¢ gueit enasuatedinitited rrbgehateh e&phane  alkyl- and mono-

dinitr obenzoatﬁynsm{d&&yé&blIafs%ﬁr%nes@tf&%eweﬁéaa%n%te ahd! BBIRh&uIr@RlGhE oief
(from nuci ¢ aci d g‘w; actu onat e, ucohﬁgt anoat e, ?ﬁjuconate | ut amat e,

gl ycer opho hacf% nig, &3Kss e hﬁ'étcg"esﬂ g fPfS P aﬁe?f‘F? df"ate BRlgAtE Seccinate,
hi ppurate, hyatrate hewroresalityety, efnotiatedetc. hydr oi odi de,

2- hydr oxyet hanesul fonate, iodide, isethionate, iso 25 butyrate, |actate,
| act obi onat e, mal atAccoidipkalhe pharmacsHticely acaeatais agidadditien aplisos ﬁW@PE‘PoundS of

met hanesul f Onaﬂcﬂnulm ) lhﬁlﬁkYeOBdit%re w80 aiude: %@t@ﬂ@h@cﬁﬁ'@'faﬁpmate arginate, aspartate
2- napht hal enes| f onat e ot n pam)

pectinate, per suf?aé‘? ebehfﬁ%ﬁﬂ/ff"éé %at& E'Sghgnﬂsﬁlft(‘?p}’??%‘feebag%% pcﬁg][p orate,
phosphonat?, pfartehdrationate Feeprijete, chigude, scilorabendoateh @ltmmomsntemeplrmnate

pr fesent [ nventa@m:ohael ugs dr@éhpt@é&\aféo'[ din@beérzBatt, € dddd@cyid Ui ate N U Biha SRSl
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Further, base salts of the compounds of the present invention include, but are not

30 limited to aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,
manganic, manganous, potassium, sodium, and zinc salts. Preferred among the above-
recited salts are ammonium; the alkali metal salts sodium and potassium; and the alkaline

earth metal salts calcium and magnesium. Salts of the compounds of Formula (1.0.0) derived

from pharmaceutically acceptable organic non-toxic bases include, but are not limited to salts

35 of primary, secondary, and tertiary amines, substituted amines including naturally occurring

substituted amines, cyclic amines, and basic ion exchange resins, e.g., arginine, betaine,
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25  solubility in polar solvents, but otherwise the salts are equivalent to their respective free base

forms for purposes of the present invention.

As indicated, the pharmaceutically acceptable base addition salts of the compounds
of Formula (1.0.0) are formed with metals or amines, such as alkali metals and alkaline earth
metals, or organic amines. Preferred metals are sodium, potassium, magnesium, and

30 calcum. Preferred organic amines are N,N-dibenzylethylenediamine, chloroprocaine,

choline, diethanolamine, ethylenediamine, N-methyl-D-glucamine, and procaine

The base addition salts of acidic compounds of the present invention are prepared by
contacting the free acid form with a sufficient amount of the desired base to produce the salt
in the conventional manner. The free acid form may be regenerated by contacting the salt

35 form with an acid and isolating the free acid form in the conventional manner. The free acid

forms differ from their respective salt forms somewhat in physical properties such as solubility
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Further, as the artisan will appreciate, an aqueous solution of said active ingredient will

25  provide the most rapid absorption of said active ingredient into the body of a patient being

treated, while lipid solutions and suspensions, as well as solid dosage forms, will result in less

rapid absorption of said active ingredient.

Oral ingestion of an active ingredient of Formula (1.0.0) is the most preferred route of

administration for reasons of safety, convenience, and economy, but absorption of such an

30 oral dosage form can be adversely affected by physical characteristics such as polarity,
emesis caused by irritation of the gastrointestinal mucosa, destruction by digestive enzymes

and low pH, irregular absorption or propulsion in the presence of food or other drugs, and
metabolism by enzymes of the mucosa, the intestinal flora, or the liver. Formulation of said

active ingredient into different pharmaceutically acceptable salt forms may be effective in

35 overcoming or alleviating one or more of the above-recited problems encountered with

absorption of oral dosage forms.
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di ast er eoner Srurther, these four possible stereoisomers may be arranged into six possible pairs of
sterecisomers that are different from each other. In order for a pair of molecules with more
than one asymmetric carbon to be enantiomers, they must have different configurations at

25  every asymmetric carbon. Those pairs that are not related as enantiomers have a different
stereochemical relationship referred to as a diastereomeric relationship. Stereoisomers that

are not enantiomers are called diastereoisomers, or more commonly, diastereomers.

All of these well known aspects of the stereochemistry of the compounds of Formula

(1.0.0) are contemplated to be a part of the present invention. Within the scope of the present

30 invention there is thus included compounds of Formula (1.0.0) that are stereoisomers, and
where these are enantiomers, the individual enantiomers, racemic mixtures of said
enantiomers, and artificial, ie., manufactured mixtures containing proportions of said
enantiomers that are different from the proportions of said enantiomers found in a racemic
mixture. Where a compound of Formula (1.0.0) comprises stereoisomers that are

35  diastereomers, there is included within the scope of said compound the individual
diastereomers as well as mixtures of any two or more of said diastereomers in any

proportions thereof.
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can be determined in a straightforward manner.

25 7.2 Isotopes
There is further contemplated to be included within the scope of a compound of

Formula (1.0.0) isotopically-labelied forms thereof. An isotopically-labelled form of a
compound of Formula (1.0.0) is identical to said compound but for the fact that one or more
atoms of said compound have been replaced by an atom or atoms having an atomic mass or
30 mass number different from the atomic mass or mass number of said atom which is usually
found in nature. Examples of isotopes which are readily available commercially and which
can be incorporated into a compound of Formula (1.0.0) in accordance with well established
procedures, include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine
and chlorine, e.g., ?H, *H, ®C, *C, N, 0, 0, *'P, %*p, s, '°F, and **Cl, respectively. A
35 compound of Formula (1.0.0), a prodrug thereof, or a pharmaceutically acceptable salt of
either which contains one or more of the above-mentioned isotopes and/or other isotopes of

other atoms is contemplated to be within the scope of the present invention.
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25  exchangeable site, rate differences of kw/kp = 2-7 are typical. This difference in rate, applied
successfully to an oxidatively' labile compound of Formula (1.0.0), can dramatically affect the

profile of said compound Jn vivo and result in improved pharmacokinetic properties.

In discovering and developing therapeutic agents, the skilled artisan seeks to

optimize pharmacokinetic parameters while retaining desirable in vitro properties. It is a

30 reasonable surmise that many compounds with poor pharmacokinetic profiles suffer from a
lability to oxidative metabolism. In vitro liver microsomal assays now available provide
valuable information about the course of this oxidative metabolism, which in turn permits the
rational design of deuterated compounds of Formula (1.0.0) with improved stability through
resistance to such oxidative metabolism. Significant improvements in the pharmacokinetic

35 profiles of compounds of Formula (1.0.0) are thereby obtained, and can be expressed

quantitatively in terms of increases in in vivo half-life (¥/2), concentration at maximum
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25 The description which follows concerns the therapeutic applications to which the
compounds of Formula (1.0.0) may be put, and where applicable an explanation of the clinical
endpoints associated with such therapeutic applications. There is also set forth a disclosure
of various in vitro assays and animal model experiments, which are capable of providing data
sufficient to define and demonstrate the therapeutic utility of the compounds of Formula

30 (1.0.0).

The therapeutic utility of the compounds of Formula (1.0.0) is applicable to a patient
or subject afflicted with a disease or condition as herein set forth and therefore in need of
such treatment. The beneficial results are therapeutic whether administered to animals or
humans. As used herein the terms “animal” and “animals” is used merely for the purpose of

35 pointihg out human beings as opposed to other members of the animal kingdom. The

compounds of Formula (1.0.0) have therapeutic applicability in the treatment of mammals,
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super oxi de productl on, degranul ation, chenotaxis and tunor necrosis factor
(TNF) rel ease ?rrpNS indications such as depression.” Subsequently, it was established that PDE4 is the

principal phosphodiesterase in inflammatory leukocytes. The four subtypes of PDE4, ie.,
PDE4A, PDE4B, PDEA4C, and PDE4D, are widely distributed in human tissues, as determined
25 by the presence of their MRNAs. PDEA4D is expressed in kidney, thymus, small intestine, and
colon tissues, and is strongly expressed in brain, lung, skeletal muscle, prostate, and
peripheral blood leukocyte (PBL) tissues. It is only weakly expressed in heart, placenta, liver,
pancreas, spleen, testes, and ovary tissues. PDE4A and PDE4B are also strongly expressed
in brain and skeletal muscle tissues, and only weakly expressed in placenta, liver, and ovary
30 tissues. PDEAC is strongly expressed in skeletal muscle tissue as well, and is also weakly
expressed in ovary tissue. PDEA4C is usually not detectable in the majority of the above-

mentioned tissues.

The PDE4 family of isozymes is the predominant form of phosphodiesterase found in
cell types implicated in chronic inflammatory diseases, and among bone-marrow derived cell
35  types, only platelets do not express PDE. PDE4 is the major cAMP-metabolizing enzyme in

immune and inflammatory cells, and is one of two major cAMP-metabolizing enzymes in
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shown that asthma involves infiltration by mast cells, eosinophils, and T-lymphocytes into a

patient’s airways. Bronchoalveolar lavage (BAL) in atopic asthmatics shows activation of

25  interleukin (IL)-3, IL-4, IL-5 and granulocyte/macrophage-colony stimulating factor (GM-CSF)
that suggests the presence of a T-helper 2 (Th-2)-like T-cell population.

Compounds of Formula (1.0.0) inhibit PDE4 in human eosinophils and are therefore
useful in the treatment of atopic and non-atopic asthma. The term “atopy” refers to a genetic
predisposition toward the development of type | (immediate) hypersensitivity reactions against

30 common environmental antigens. The most common clinical manifestation is allergic rhinitis,
while bronchial asthma, atopic dermatitis, and food allergy occur less frequently. Accordingly,
the expression “atopic asthma” as used herein is intended to be synonymous with “allergic
asthma”, i.e., bronchial asthma which is an allergic manifestation in a sensitized person. The
term “non-atopic asthma” as used herein is intended to refer to all other asthmas, especially

35  essential or “true” asthma, which is provoked by a variety of factors, including vigorous

exercise, irritant particles, psychologic stresses, etc.
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In the above test model the combinations of therapeutic agents of the present
invention exhibit anti-inflammatory activity at dosages in the range of from 0.001 to 0.1 mg/kg
i.v. or 0.01 to 10.0 mg/kg p.o. or 0.001 to 0.1 mg/kg i.t.

30 Another useful assay, based on the use of primates, is that described in Turner et al.,
“Characterization of a primate model of asthma using anti-allergy/anti-asthma agents,”
Inflammation Research 45 239-245, 1996.

Anti-inflammatory Activity ~ The anti-inflammatory activity of the combinations of

therapeutic agents of the present invention is demonstrated by the inhibition of eosinophil
35 activation as measured by sephadex bead stimulated LTE4 production in whole human blood.
Whole Blood Assay for LTE4 using Sephadex Beads as Stimulant. On the day before the
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and their profile in relation to PDE isoenzyme inhibition, in particular as selective PDE4
inhibitors, the compounds of Formula (1.0.0) are useful for the treatment, in particular
25  prophylactic treatment, of obstructive or inflammatory airways diseases. Thus, by continued
and regular administration over prolonged periods of time the compounds of Formula (1.0.0)
are useful in providing advance protection against the recurrence of bronchoconstriction or
‘other symptomatic attack consequential to obstructive or inflammatory airways diseases. The
compounds of Formula (1.0.0) are also useful for the control, amelioration or reversal of the

30 basal status of such diseases.

Having regard to their bronchodilator activity the compounds of Formula (1.0.0) are
useful as bronchodilators, e.g., in the treatment of chronic or acute bronchoconstriction, and

for the symptomatic treatment of obstructive or inflammatory airways diseases.
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The compounds of Formuia (1.0.0) are further useful in the treatment of
25 pneumoconiosis of whatever type, etiology, or pathogenesis; including, e.g., aluminosis
(bauxite workers’ disease); anthracosis (miners’ asthma); asbestosis (steam-fitters’ asthma),
chalicosis (flint disease); ptilosis caused by inhaling the dust from ostrich feathers; siderosis
caused by the inhalation of iron particles; silicosis (grinders’ disease); byssinosis (cotton-dust
asthma); and talc pneumoconiosis.
30 8.2 Chronic Obstructive Pulmonary Disease (COPD)

The compounds of Formula (1.0.0) are still further useful in the treatment of COPD or

COAD including chronic bronchitis, pulmonary emphysema or dyspnea associated therewith.
COPD is characterized by irreversible, progressive airways obstruction. Chronic bronchitis is
associated with hyperplasia and hypertrophy of the mucus secreting glands of the submucosa
35 in the large cartilaginous airways. Goblet cell hyperplasia, mucosal and submucosal

inflammatory cell infiltration, edema, fibrosis, mucus plugs and increased smooth muscle are
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ast hma, The present invention is not limited to any particular mode of action or any hypothesis as to
the way in which the desired therapeutic objectives have been obtained by utilizing the
25 compounds of Formula (1.0.0). However, it is recognized in the art that PDE4 is the
predominant PDE in neutrophils and macrophages; Cheng et al., “Synthesis and in vitro
profile of a novel series of catechol benzimidazoles. The discovery of potent, selective
phosphodiesterase Type IV inhibitors with greatly attenuated affinity for the [3H]rolipram
binding site,” Bioorg. Med. Chem. Lett. 5 1969-1972, 1995; Wright et al. “Differential inhibition
30 of human neutrophil functions: role of cyclic AMP-specific, cyclic GMP-insensitive
phosphodiesterase,” Biochem. Pharmacol. 40 699-707, 1990; Schudt et al., “Influence of
selective phosphodiesterase inhibitors on human neutrophil functions and levels of cAMP and
Cai,” Naunyn Schmiedebergs Arch. Pharmacol. 344 682-690, 1991; and Tenor et al., “Cyclic
nucleotide phosphodiesterase isoenzyme activities in human alveolar macrophages,” Clin.

35  Exp. Allergy 25 625-633, 1995.



but the inflammatory cells that have been found in the bronchoal veol ar

| avage fluid and sputum of patients neutrophils rather than eosinophils.
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25 It is still further inferred that the compounds of Formula (1.0.0) inhibit alveolar
macrophage PDE4s, thereby reducing the release of chemotactic factors and TNF-a; and that
the compounds of Formula (1.0.0) increase synthesis and facilitate release from monocytes of
the anti-inflammatory cytokine IL-10, which in turn is capable of decreasing the generation of
TNF-a, IL-18, and GM-CSF by synovial fluid mononuclear cells, thereby augmenting the

30  overall anti-inflammatory profile of the PDE4 inhibitors of Formula (1.0.0); Schudt et al., “PDE
isoenzymes as targets for anti-asthma drugs,” Eur. Respir. J. 8 1179-1183, 1995; and
Kambayashi et al, “Cyclic nucleotide phosphodiesterase Type IV participates in the
regulation of IL-10 and the subsequent inhibition of TNF-alpha and IL-6 release by endotoxin-
stimulated macrophages,” J. Immunol. 155 4909-4916, 1995.

35 The application of PDE4 inhibitors to the treatment of COPD in human patients has
been demonstrated in clinical trials. Treatment with SB-207,499, represented by Formula
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"Tunmor necrosis factor al pha-induced oxidative burst in neutrophils
adherent to fibronectin: effects of cyclic AMP-el evating agents,” Br. J.
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cytokine I'L-10, which in turn is capable of reasi ng the generation of
TNF-a, 1L-10, and GW CSF by synovial f horonucl ear cells, thereby
augnenting the 30 overall anti-ipfhanm yCBrofile of the PDE4 inhibitors
of Formula (1.0.0); Schudt et al.? " i soenzynes as targets for
anti-asthma drugs,” Eur. Respir. J. 8 1®Zi:§;83, 1995; and Kanbayashi et

al., "Cyclic nucleotide phosphodi est erase e |V participates in the
regul ation of I1L-10 and the subsequent in ition of TNF-al pha and IL-6
rel ease by endot oxi n- stinulated nmacrophages,” J. Inmunol. 1 55 4909-4916,
1995. 35 The application of PDE4 i nhi bi 207499 he treat ment of COPO.1.9
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been descri be ove an represente
in a bronchus; catarrhal bronchitis whnch is a form of acute bronchltls with a profuse

mucopurulent discharge; chronic bronchitis which is a long-continued form of bronchitis with a
more or less marked tendency to recurrence after stages of quiescence, due to repeated
20  attacks of acute bronchitis or chronic general diseases, characterized by attacks of coughing,
by expectoration either scanty or profuse, and by secondary changes in the lung tissue;
croupus bronchitis which is characterized by violent cough and paroxysms of dyspnea; dry
bronchitis which is characterized by a scanty secretion of tough sputum; infectious asthmatic
bronchitis which is a syndrome marked by the development of symptoms of bronchospasm
25  following respiratory tract infections in persons with asthma; productive bronchitis which is
bronchitis associated with a productive cough; staphylococcus or streptococcal bronchitis
which are caused by staphylococci or streptococci; and vesiculér bronchitis in which the
inflammation extends into the alveoli, which are sometimes visible under the pleura as

whitish-yellow granulations like millet seeds.

30 Bronchiectasis is a chronic dilatation of the bronchi marked by fetid breath and

paroxysmal coughing with the expectoration of mucopurulent matter. it may affect the tube



CN H3C. O/ 0o SB-207,499 (0.1.9) 10 8.3 Bronchitis and Bronchiectasis In
accordance with the particular and diverse inhibitory activities described
above t hawo oanerspossessed by the conmpounds of Fornula (1. @COiBowdey are
useful in the treatnment of bronchitis of whatever type, etiology, or

pat hogenesi s, including, e.g., acute bronchitis which has a short but
severe course and is caused by exposure to,gcold, breathing of irritant 15
substances, or an acute infection; acute Tgﬁyngotracheal bronchitis which
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dilatation extends to the bronchioles, it Is re erreé to as capil

br onchi ect asi sPelpw-- the dil atation of the bronchi is spherical in shape t he

condition is referred to as cystic bronchi ec@ambﬁlglng fﬁfb{?&r&g‘g"&gcéa%ﬁ%ﬂ. od

occurs where. the i
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s mg/kg i.p.). The trachea is dissected and a section 2-3 cm in length is excised. The trachea
is transected in the transverse plane at alternate cartilage plates so as to give rings of tissue
3-5 mm in depth. The proximal and distal rings are discarded. Individual rings are mounted
25  vertically on stainless steel supports, one of which is fixed at the base of an organ bath, while
the other is attached to an isometric transducer. The rings are bathed in Krebs solution
(composition pM: NaHCO; 25; NaCl 113; KCI 4.7; MgSO,-7H,0 1.2; KH,PO, 1.2; CaCl, 2.5;
glucose 11.7) at 37°C and gassed with O,/CO, (95:5, v/v). Rings prepared in this manner,
preloaded to 1 g, generate spontaneous tone and, after a period of equilibration (45-60m),
30 relax consistently on addition of spasmolytic drugs. To ascertain spasmolytic activity, test
compounds of Formula (1.0.0) are dissolved in physiological saline and added in increasing

quantities to the organ bath at 5m intervals to provide a cumulative concentration-effect curve.

In the above test model, compounds of Formula (1.0.0) produce concentration-related
relaxation of guinea-pig tracheal ring preparations at concentrations in the range of from
35 0.001to 1.0 uM.
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25  order to determine IC50 values. A dose response curve of data expressed as percent control
is plotted. A minimum of six triplicate points are generated for each compound. The IC50
values are calculated using the Java Fitter curve-fitting program under the "IC50 fix both "

parameter.

In the above test model, combinations of therapeutic agents of the present invention
30 produce concentration-related inhibition of TNFaproduction at concentrations in the range of
from 0.001 to 1.0 uM.
8.4 Allergic and Other Types of Rhinitis; Sinusitis

Allergic rhinitis is characterized by nasal obstruction, itching, watery rhinorrhea,

sneezing and occasional anosmia. Allergic rhinitis is divided into two disease categories,

35 seasonal and perennial, in which the former is attributed to pollen or outdoor mould spores,
while the iatter is attributed to common allergens such as house dust mites, animal danders,

and mould spores. Allergic rhinitis generally exhibits an early phase response and a late
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the inflammati %ﬂo@ﬂtipgllgr%% aifocttant?tolirﬁﬁtib?t rﬁ)lp(ﬂ'ﬁ%a Enetﬁg Qﬂ%gn-challenged pig. See, Marx et
30 al “D-22888 - a new PDE4 inhibitor for the treatment of allergic rhinitis and other allergic
25 disorders,” J. Allergy Clin. ImmunoL 99 S444, 1997. Another experimental compound, AWD-
12,281 has been shown to be active in a rat model of allergic rhinitis. See Poppe et al “Effect
of AWD 12-281, a new selective PDE-4 inhibitor, loteprednol and beclomethasone in models
of allergic rhinitis and airway inflammation in brown norway-rats,” Am. J. Respir. Crit. Care
Med. A95, 1999. The compounds D-22888 and AWD-12,281 have aiready been described
30 further above and represented by Formulas (0.0.28) and (0.0.34), respectively:



5 A particularly prevalent formof seasonal allergic rhinitis is hay fever,
which is marked by acute conjunctivitis with lacrimation and itching,

swel | i ng wD okloeosmasal mucosa, nasal catarrh, sudden atta®k3/1Bé1/®@3€ezi ng,
and often with asthmati c synptons. The conpounds of Fornula (1.0.0) are
especially useful in the beneficial treatnent of hay fever. O her types of
rhinitis for which the conpounds of Forrrul1§ (1.0.0) may be used as 10

t herapeuti c agents include acute catarrhal #hinitis which is a cold in the
head invol ving acute congestion of the nucous nenbrane of the nose, mnarked
by dryness and followed by increased nucous secretion fromthe nmenbrane,

i npeded respiration through the nose, and sone pain;, gtrophic rhinitis
which is a chronic form marked by wasting of the nmucous rane and the
gl ands; purulent rhinitis which is chronic rhinitis wt e formation of
pus; 15 and vasonotor rhinitis which is a non-allergic rhtnNtis in which
transi ent changes in vascular tone and perneability with tle sane synptons
as allergic rhinitis, are broughtyen by such stinuli @ iNd chilling,
fatigue, anger, and anxiety. Th J1 #ween al | ergic
rhinitis and asthma. Allergic r iniotis is a frequent acco iment to
asthma, and it has been 'I" ated that treating all er@is O rhinitis
will inmprove asthma. fpiderg ollg data has al so been G@sedpyo show a |ink
bet ween severe rhinitis &nd Mor& sy t he conpound
D-22888, under preclinical,devet-tpnent for the treat jallergic
rhinitis, has been shown to3%xhibit a strong anti-all®dic affect and to

inhibit rhinorrhea in the anti -chal | enged pi g., See, rx e 0 at
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(AVD - 12, 281) ethmoid bone. The frontal sinus is one of the paired paranasal sinuses located in the frontal

bone. The maxillary sinus is one of the paired paranasal sinuses located in the body of the
10  maxilla. Accordingly, the compounds of Formula (1.0.0) are useful in the beneficial treatment

of acute or chronic sinusitis, but especially of chronic sinusitis.

8.5 Rheumatoid Arthritis, Osteoarthritis, Pain, Fever, and Gout
Arthritis is defined as inflammation of the joints, and rheumatoid arthritis is a chronic
systemic disease primarily of the joints, usually polyarticular, marked by inflammatory
15 changes in the synovial 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 population.

As used herein, the term “rheumatoid arthritis” is intended to include within its scope

20  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
“rheumatoid arthritis” includes acute arthritis, which is arthritis marked by pain, heat, redness,

and swelling due to inflammation, infection, or trauma; acute gouty arthritis, which is acute
arthritis associated with gout; chronic inflammatory arthritis, which is inflammation of the joints

25  in chronic disorders such as rheumatoid arthritis; degenerative arthritis, which is osteoarthritis;

infectious arthritis, which is arthritis caused by bacteria, rickettsiae, mycoplasmas, viruses,



(0.0.28) (0.0.34) Sinusitis is related to rhinitis in terns of anatom cal
proximty as well as a shared etiology and pathogenesis in sonme cases.

Si nusi ti swo92mbm73 nf | ammati on of a sinus and this 5 condi tPcanBomey23ie

purul ent or nonpurulent, as well as acute or chronic. Dependi ng upon the
sinus where the inflammation is |ocated, the condition is known as ethnoid,
frontal, maxillary, or sphenoid sinusitis he ethnoidal sinus is one type
of paranasal sinus, located in the. ethnnla one. The frontal sinus is one
of the paired paranasal sinuses |ocated in the frontal bone. The maxillary
sinus is one of the paired paranasal sinuses |located in the body of the 10
maxi | | a. Accor flinggbyparadites;dympadirilis, vofichFoanthultiof(tie l@rgG)oiras assog@édwith ynteln®
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chronic sinusitis. 8.5 Rheunat 0|§ Arthritis, Osteoarthritis, Pain, Fever,

and Gout Art hr f¥1o¥UMs sgeR |‘W1é'l?“5’§‘tofan’F"§H?ractsP@ﬁﬁ'ccﬂ’thf'tﬁe ‘"jhb'l‘ rit & syaffamenB whishoi d
arthritis is apsdnasinioccursyistaestcatich sigapeammatorrarhyitisofand Rertdbed Bitiitis Uskied lsy

pol yarti cul ar, hanges in the synovial mnenbranes
and arti culir S u@t%g?ﬁ?s{valmr‘#dtﬁg trrr\%@%tﬂ?;dr%kgtrophy and rarefaction of the

bones. Late stages qfherun@ym{o@lpghéwém fetatu%saafﬁwenﬁﬁfa!s%dar!am.sané@étéz%g&onaeg for
deformty. Rheumatoid arth iSis aut oi mune di sease of
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t he term "r heuswatosiad hygpetdiasid. | THe particuidr epltizd pathologye butheurmatdith ianhritits Sncheiepehe 20
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i nfectious gr itrs, I’Itl, caused bacteri a, rlckett5|ae
mycopl asmad? vitFEERe; G%aﬁﬂl gﬁfg "i 1'7‘6‘5?& are 1T3§"? d’hg‘ihm“ﬁr rheumatoid
par asi tes; Ly msyra:vttlh? | Arths Rhedmn.c38 768- 7aBt19|90t Tbls(bTbs bben demrapetratagl, RigS by the fact
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i nfl anmati on of olnts 0 eration o synovi um seeén
rheunmat oi d art i#hi B¢r§fm§isa(ﬁf|e¢tatof tsm@r DERrgsisi fQCtOFVwﬂh@HTN§ad>|®§@1’§rI@r‘t’eumﬁtomn‘bms

psoriasi s OCCUNRA)TCIASBRL IihirdN 194 bdv-418f{oagmat ory arthritis; and vertebral
arthritis, which is 5 inflanmation involving the i ntervertebral disks. The

t hree naj oropat hol ogiheaDE# mhiBIES ob ForfraRUTRLM ke asdflrin ttHeStréahﬁént f Gheumat0|d
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T-cell s and norpeyitsa (17008 hhve aikda8y badhi debcrdb e fuRh&ravd) a8 hhy/theIEWRE Yanbe @elnl S,
vitro anti-inflammatory action via the release of reactive oxygen species, prostaglandins, and
25 inflammatory cytokines, e.g., IL-5, IFN-y, and TNF-a. See further Cohan et al, “In vitro
pharmacology of the novel phosphodiesterase Type IV inhibitor, CP-80,633,” J. Pharm. Exp.
Ther. 278 1356-1361, 1996; and Barnette ef al, “SB207499 (Ariflo), a potent and selective
second generation phosphodiesterase 4 inhibitor: in vitro anti-inflammatory actions,” J.
Pharm. Exp. Ther. 284 420-426, 1998. The PDE4 inhibitors of Formula (1.0.0) are also useful
30 in the treatment of rheumatoid arthritis as a result of their effectiveness in inhibiting T-cell
proliferation mediated via a number of different agents, including antigens such as house dust
mite, which has been demonstrated in the art; Barnette el al, /bid. The ability of the
compounds of Formula (1.0.0) to facilitate the release of cytokine IL-10 from monocytes,
which in turn is capable of decreasing the generation of TNF-q, IL-1, IL-4, IL-5, IL-6, IL.-9, IL-
35 13, and GM-CSF by synovial fluid mononuclear cells, further augments the overall anti-
inflammatory profile of the PDE4 inhibitors of Formula(1.0.0); Kambayashi e/ al, Ibid. Further,



10 constitute up to 50% of the cells recovered fromthe synovial tissue of
rheumatoid arthritis patients; and of the nonocytes found in the sane

ti ssue, WOIAs@re anti gen presenting cells, which is ineécraBive3af the
aut oi mune character of the disease. Pro-inflammtory cytokines, e.g.,
IL-1, IL-4, IL-5, IL-6, IL-9, IL-13, and TNF-a, are the mgjor contributors
to joint tissue damage, inflammation, hypegagl asi a, pannus formation and
bone resorption. See 15 Firestein,.G S. and Zvaifier, WJ., "How inportant
are T-cells in chronic rheumatoid synovitis?" Arth. Rheum 33 768-773,
1990. This has been denonstrated, e.g., by the fact that nonocl onal

anti bodi es ( Mahsd a!bnﬁty -BNIt—heacdﬂr&)éBn(SmVMrrﬁlﬂ@m 68) foninibit TNFRI EsMdask Ifiodd Simivibdi
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1356- 1361, 1996 Bar nette’ et 9 (A 0), a potent and
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anti - i nf| amrat gihysphodieserases,” JnflamPhRssny6(Exgp). 2T8t83:-:S138419920- 426, 1998. The
PDE4 inhibitors of Formula (1.0.0) are also useful 30 in the treatnent of
rheumat oi d art hriti sGourefers tosaigrourodf disprdns of pirine mejabalisss and fully e vsigped gout is
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antigens such a enonstrated in the art;
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inhibit TNF-a re ease ed  nonocytes can be co
ani mal noded% cﬁ“‘Y%'F‘PS&H?rBfPPWSl f9-viifEPYr2aene arrdrﬁenénwmerew effects can be
shown to correspond ression of TNF-a accurm# ation. One such ani ma

model invol ves i nhi etVF fexiapgay bl1e EFUATRIFENY O PeaigeimHmAeT e disrest féFm"s
adm ni stration ot withs réfakd! to nthe bpresent iGleetitgy edchalfgvel Tibieeiftleo sthdto thapiésteda dre

Type 4 (PDE4) i thbécgﬁjurg?v ev@fsér Bl i@tf% C&F%ét% ste(f"\dgrji yﬁﬁ egpes
fh %r ena eCtO rﬁ] %h

TNF-a production I'n"m ce:
280 621- 626, 19<§>‘7°°"7xﬁ6&9§Wa@mewnaﬁPmleS?ﬁ?&QY that experlenced in the joints an connectnve

25  tissue of those suffering from rheumatoid arthritis and gout.

Accordingly, the PDE4 inhibitory compounds of Formula (1.0.0) provide beneficial

results in the treatment of gout, and fever and pain associated with inflammation.

Animal models of rheumatoid arthritis have also been used in the art for the purpose

of demonstrating the correlation between in vivo modulation of TNF-a by PDE4 inhibitors and

30 their utility in the treatment of rheumatoid arthritis. The activity of rolipram in animal models of
acute inflammation such as the mouse adjuvant arthritis model, has been demonstrated in the

art; Sekut et al, “Anti-inflammatory activity of phosphodiesterase (PDE) IV inhibitors in acute

and chronic models of inflammation,” Olin. Exp. Immunol. 100(1) 126-132, 1995. The ability

of rolipram to reduce disease severity in the collagen Il induced arthritis (CIA) model after sc.

35 or ip. injection has been demonstrated in the art; Nyman et al, “Amelioration of collagen Il

induced arthritis in rats by Type IV phosphodiesterase inhibitor rolipram,” Olin. Exp. IrnmunoL



involves the inhibition of rat paw edema, induced by carageenan, by oral
admnistration of rolipram Singh el al, "Synovial fluid | evels of tunor
necrosi s waor0608as in the inflamed rat knee: 10 Modul ati onPby/1B@xasat hasone
and inhibitors of matri x netall oprotei nases and phosphodi esterases,”

I nflamm Res. 46(Suppl. 2) S153-S154, 1997. Cout refers to a group of

di sorders of purine netabolism and fully f}?vel oped gout is nmanifested by
vari ous conbi nati ons of hyperuricem a, recurrent, characteristic acute
inflammatory arthritis induced by crystals of nonosodi um urate nonohydrate,
t ophaceous 15 deposits of said crystals in and around the joints of the
extrem ties, vdehs-atey 1beadnttos ptodynthe dasred regicieh G raipGneweased reg/ky twirel dafgfor and
uric acid uroldt biRSlefore m%@&taf%nmgt arlt BMARYy ATES mfeoarppéa%ug%f gr&h%.c
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as the contr ol @i oiidfld aktiitit "Br38 B4 FE84IYode0! | pram was al so 5 adnministered at
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Of particular interest to the treatment of rheumatoid arthritis is the observation that

25 PDE4 inhibitors have positive effects at the site of action of the disease. For example,
RP73401 has been demonstrated to decrease TNF-a mRNA expression at the
pannus/cartilage interface of paw joints of collagen |l treated mice. Souness et al, /bid.
RP73401 has also been studied clinically in rheumatoid arthritis patients in a placebo-
controlied, double-blind Phase Il study of 35 rheumatoid arthritis patients administered 400 pg

30 of the compound t.i.d. The compound was able to induce a positive trend towards clinical
improvement associated with a reduction in C-reactive protein and IL-6 serum levels.
Chikanza et al, “The clinical effects of RP73401 phosphodiesterase Type 4 inhibitor in
patients with rheumatoid arthritis,” Br. J. Rheumatol 36:Abstr. Suppl. 1, 186, 1997.

Assaying Increased cAMP Accumulation in_Intact Tissues Using U-937 cells -

35  Another assay suitable for demonstrating the PDE4 inhibiting activity of the compounds of

Formula (1.0.0) is one which utilizes U-937 cells from a human monocyte cell line that has



treatnment drastically changed the devel opnent of the di sease whereby
progression of severity was halted and even after the cessation of

t reat mentwotodmemri hritis score did not reach the |evels ®oIaBwiet3din
untreated animals. The investigators were also able to denonstrate a
strong down-regul ation of TNF-a and | FN-y nRNA expression in regional |ynph
nodes, which 10 suggests that the major effgect of rolipramis exerted in
the effector phase of the inflammtory process. Nynan et al, |bid.

I nhi bition of TNF-a Production by Human Monocytes In Vitro - The inhibitory
effect of the conpounds of Formula (1.0.0) on in vitro TNF-a production by
human nonocyt dsemsipwndo coetaie artnae dmpunt #& EBE4 alncardarite Rssebs theriphikjias of PDE4
described in EPR adge / 5 5 The
referenced pubc}'végfn |"(?)t%écg||% o 'ffsegerm'%eg P%gg?r%\(l\%‘l%d%? 4@2%@?8&{6%@{1%@0&&5\%? ch
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"The clini cal febfeewircwlodh rREINS4Qihs [Hosisqihididicelsicgesisethd ploed 4f patientbiwho arel thus
patients with rEQﬁWE@ﬁtﬁ’lb&j AbbAEdidr kSsinophilic dlslyfdemg%tbgltreg’tﬁd H%%E&dar%@%h thd

186, 1997. Assayi | ncreased cAMP Accurmul ation i n Intact Tissues rge
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i nhi bi ti ngoactinfitratign of the paintonany earetdehyofa byFepsinophéls. ( Thi® .diEprdes inolodesnvbspehially
utilizes U 937 / 875
PCT/ 1B01/ 02341L°%1‘£3§y fdfa"g{r? o 'QngﬁggﬁﬁgﬁaﬁacgeﬂHd df@%ﬂﬁhﬁ%@%&@% "%gr der
to assess the JoRMMASER OM C?}fgh#BBﬂ: dyspneg @pg WSE’VP“"F? intact cells,

non-di fferenti at ed &937 ce 81 density agcl%mo&"rratel 10 ce Ls per

er eosmophlllc sorders include chronlc IC pneu onia,

chronic interstitial lung disease characterized by cough, dyspnea, malaise, fever, night
25  sweats, weight loss, eosinophilia, and a chest film revealing non-segmental, non-migratory
infiltrates in the lung periphery; tropical pulmonary eosinophilia, which is a subacute or
chronic form of occult filariasis, usually involving Brugia malayi, Wuchereria bancrofti, or
filariae that infect animals, occurs in the tropics, and is characterized by episodic nocturnal
wheezing and coughing, strikingly elevated eosinophilia, and diffuse reticulonodular
30 infiltrations of the lungs; bronchopneumonic aspergillosis, which is an infection of the bronchi
and lungs by Aspergillus funga resulting in a diseased condition marked by inflammatory
granulomatous lesions in the nasal sinuses and lungs, but also in the skin, ear, orbit, and
sometimes in the bones and meninges, and leading to aspergilloma, the most common type

of fungus balt formed by colonization of Aspergillus in a bronchus or lung cavity.

35 The term “granulomatous” means containing granulomas, and the term “granuloma”

refers to any small nodular delimited aggregation of mononuclear inflammatory cells or such a



reaction tube are incubated wth concentrations ranging fromoO0.01 to 1000
pM of test conpound for one mnute, and with 1 pMof prostaglandin E2 for
an additiwopabk/oémses m nutes. 5 Five mnutes after initiati rRgTuB@/m2e4acti on,
cells are lysed by the addition of 17.5% perchloric 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 nmeasuygd using RIA techniques. A

det a| |l ed protocol for carrying out this assay is descrl bed i n Brooker et
al , "Radi oi munoassay of cyclic AMP and cyclic GWw," Adv. Cyclic

Nucl eotide Res. 10 1-33, 1979. 10 8.6 Eosinophil-Related D sorders The
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25  with asthma and/or allergic rhinitis. See Leung Dym, Atopic Dermatitis: From Pathogenesis
To Treatment, R.G. Landes Co., Austin, Texas, 1-226, 1996. Accordingly, the immune
dysfunction associated with atopic dermatitis is treatable with therapeutic agents that are
inhibitors of PDE4. For example, rolipram, Ro-201724, and denbufyliine have been reported
to produce a concentration-related inhibition of the proliferation of human peripheral blood

30  mononuclear cells (HPBM) from normal patients as well as from subjects with atopic
dermatitis. See, respectively, Torphy et al., Drugs and the Lung, Eds. Page and Metzger,
Raven Press, New York, 1994; and O'Brien, Mol. Medicine Today, 369, 1997. These studies
also determined that the proliferative response of HPBM from atopic dermatitis patients was
more sensitive to PDE4 inhibition than was the proliferation observed in HPBM from normal

35  subjects.

Th2 type cytokine secreting T-cells expressing the cutaneous lymphocyte associated
antigen play a central role in the induction of local IgE responses and the recruitment of
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25 121(1) 44-51, 1993. An increased sensitivity can also be seen in the inhibition of proliferation
of peripheral blood mononuclear cells from atopic donors on treatment with PDE4 inhibitors.
For example, rolipram has been found to be more effective at inhibiting PHA stimulated atopic
dermatitis PBMC proliferation than at inhibiting PHA stimulated normal PBMC proliferation,
with an ICs = 280 nM compared to an IC5, = 2600 nM, respectively.

30 Further, it has been shown that a structurally diverse range of selective PDE4
inhibitors are effective in reducing skin eosinophilia in the guinea pig which has been
mediated via a range of agents such as PAF, arachidonic acid, zymosan activated plasma,
and protein of cutaneous anaphylaxis. See Beasley et al., “Synthesis and evaluation of a
novel series of phosphodiesterase 4 inhibitors. A potential treatment for asthma,” Bioorg.

35 Med. Chem. Letts. 8 2629-2634, 1998. Such data shows the utility of PDE4 inhibitors in

treating eosinophil driven skin diseases. Such treatment is by means of topical
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25  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
wheal-and-flare response elicited by exposure to rapidly absorbable urticariogenic agents;
giant urticaria which is angioedema; and papular urticaria which is a persistent cutaneous

30 efuption 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
application for which the compounds of Formula (1.0.0) also produce beneficial results is in

various ophthalmic uses, in particular in the treatment of conjunctivitis and uveitis.

35 The conjunctiva is a delicate membrane that lines the eyelids and covers the exposed

surface of the sclera. Conjunctivitis is an inflammation of the conjunctiva that generally
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beneficial25 including iritis, cyclitis, and iridocyclitis; granulomatous uveitis which is uveitis of any part of

the uveal tract but particularly of the posterior portion, characterized by nodular collections of
epithelioid cells and giant cells surrounded by lymphocytes; nongranulomatous uveitis which
is inflammation of the anterior portion of the uveal tract, ie., the iris and ciliary body;
phacoantigenic uveitis which is one of the lens-induced uveitides is a severe anterior uveitis

30 similar to sympathetic ophthalmia, observed weeks or even months after extracapsular lens
surgery or other trauma to the capsule; and posterior uveitis which is uveitis involving the
posterior segment of the eye, including choroiditis and chorioretinitis. Accordingly, the PDE4
inhibitors of Formula (1.0.0) are useful for the beneficial treatment of the various types of
unveitis as described above.

35 8.8 Psoriasis

Psoriasis is a common chronic, squamous dermatosis with polygenic inheritance and

a fluctuating course that is characterized by microabscesses and spongiform pustules, as well
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from inflammation, and from increased formation of connective tissue and in diseases of the
interstitial substance. The term “sclerosis” is used chiefly for such a hardening of the nervous
system due to the deposition of connective tissue, or to designate hardening of the blood
30 vessels. Multiple sclerosis (MS) is a disease in which there are foci of demyelination of
various sizes throughout the white matter of the central nervous system, sometimes
extending into the gray matter, resulting in weakness, incoordination, paresthesias, speech
disturbances, and visual complaints. Multiple sclerosis is a disease of unknown etiology with

a prolonged course involving many remissions and relapses.

35 Multiple sclerosis is an autoimmune disease that in addition to chronic inflammation

and demyelination, also results in gliosis within the central nervous system. There are
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sclerosis, e.g., in experimental allergic encephalomyelitis (EAE) administration of anti-TNF
antibodies or soluble TNF receptors has been shown to provide a protective effect. See
25 Selmaj et al., “Prevention of chronic relapsing experimental autoimmune encephalomyelitis by
soluble tumor necrosis factor,” J. Neuroimmunol. 56 135-141, 1995. A direct correlation
between the level of TNF-a mRNA and progression of EAE has also been reported. See
Reeno et al., “TNF-alpha expression by resident microglia and infiltrating leukocytes in the
central nervous system of mice with experimental allergic encephalomyelitis: regulation by the
30 Th1 cytokines,” J. Immunol. 154 944-953, 1995. Further evidence demonstrating that TNF-o
is a mediator of multiple sclerosis is the increased concentration of TNF-o in the
cerebrospinal fluid of multiple sclerosis patients during the course of the disease. Further, a
transgenic mouse overexpressing TNF-a in the central nervous system has shown signs of
spontaneous demyelination, while a transgenic TNF-o knockout mouse has shown a
35  protective effect. See Probert et al., “Spontaneous inflammatory demyelinating disease in

transgenic mice showing central nervous system-specific expression of tumor necrosis factor
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inflammatory disease. Accordingly, the compounds of Formula (1.0.0) are useful in the

25 treatment of multiple sclerosis, as discussed in detail further above.

Other autoimmune/inflammatory diseases that can be treated by therapeutic agents
comprising the compounds of Formula (1.0.0) include, but are not limited to, autoimmune
hematological disorders such as hemolytic anemia, aplastic anemia, pure red cell anemia,
and idiopathic thrombocytopenic purpura; systemic lupus erythematosus; polychondritis;

30 scleroderma; Wegner’s granulomatosis; dermatomyaositis; chronic active hepatitis; myasthenia
gravis; Stevens-Johnson syndrome; idiopathic sprue; autoimmune inflammatory bowel
diseases such as ulcerative colitis and Crohn’s disease; endocrin opthamopathy, Grave’s
disease; sarcoidosis; alveolitis; chronic hypersensitivity pneumonitis; primary biliary cirrhosis;
juvenile diabetes (diabetes mellitus type I); anterior uveitis and granulomatous (posterior)

35 uveitis; keratoconjunctivitis sicca and epidemic keratoconjunctivitis; diffuse interstitial

pulmonary fibrosis (interstitial lung fibrosis); idiopathic pulmonary fibrosis; cystic fibrosis;
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25 Crohn’s disease (CD) is a chronic granulomatous inflammatory disease of unknown
etiology involving any part of the gastrointestinal tract, but commonly involving the terminal
ileum with scarring and thickening of the bowel wall, frequently leading to intestinal
obstruction, and fistula and abscess formation, and having a high rate of recurrence after
treatment. Ulcerative colitis, Crohn’s disease and the related diseases discussed above are

30 collectively referred to as inflammatory bowel disease (IBD). These diseases are chronic,
spontaneously relapsing disorders of unknown cause that are immunologically mediated and
whose pathogenesis has been established through the use of animal models and advanced
immunological techniques. See Bickston and Caminelli, “Recent developments in the medical
therapy of IBD,” Curr. Opin. Gastroenterol. 14 6-10, 1998; and Murthy et al., “Inflammatory

35 bowel disease: A new wave of therapy,” Exp. Opin. Ther. Patents 8(7) 785-818, 1998. While
the incidence of ulcerative colitis has remained relatively stable, the incidence of Crohn's

disease has increased significantly.
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25 Cardelus et al, “Inhibiting LPS induced bowel erythrocyte extravasation in rats, and of
mesenteric hypoperfusion in dogs, by phosphodiesterase inhibitors,” Eur. J. Pharmacol. 299
153-159, 1996; and Cardelus et al.,, “Protective effects of denbufylline against endotoxin
induced bowel hyperplasia,” Met. Find. Exp. Clin. Pharmacol. 17(Suppl. A) 142, 1995.

8.11 Septic Shock, Renal Failure, Cachexia, and Infection

30 Septic shock is shock associated with overwhelming infection, most commonly
infection with gram negative-bacteria, although it may be produced by other bacteria, viruses,
fungi and protozoa. Septic shock is deemed to result from the action of endotoxins or other
products of the infectious agent on the vascular system, causing large volumes of blood to be
sequestered in the capillaries and veins. Activation of the complement and kinin systems and

35 the release of histamine, cytokines, prostaglandins, and other mediators is also involved.
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25  renal failure,” J Pharmacol Exp. Thera.278 37-41, 1996. See also WO 98/00135 assigned to
the University of Pittsburgh. Accordingly, the compounds of Formula (1.0.0) are useful in the

treatment of renal failure, particularly acute renal failure.

Cachexia is a profound and marked state of constitutional disorder characterized by

general ill health and malnutrition. Cachexia may be the end result of a number of causative

30 factors, e.g., it may result from infection by any one of a number of different unicellular
organisms or microorganisms including bacteria, viruses, fungi, and protozoans. Malarial
cachexia is representative and comprises a group of signs of a chronic nature that result from
antecedent attacks of severe malaria, the principal signs being anemia, sallow skin, yellow
sclera, splenomegaly, and hepatomegaly. Another cause of cachexia is the deprivation or

35 deterioration of humoral or other organic functions, e.g., hypophysial cachexia comprises a

train of symptoms resulting from total deprivation of function of the pituitary gland, including
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25 The PDE4 inhibitory compounds of Formula (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-a or elicit TNF-a production in their host. A particular disease which is treatable in this
way is fungal meningitis. The compounds of Formula (1.0.0) also provide beneficial effects
when combined with, ie., administered in conjunction with other drugs of choice for the

30 treatment of systemic yeast and fungus infections. Such drugs of choice include, but are not
limited to polymixins, e.g., Polymycin B, imidazoles, e.g., clotrimazole, econazole,
miconazole, and ketoconazole; triazoles, e.g., fluconazole and itranazole; and amphotericins,
e.g., Amphotericin 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

35 treatment of systemic yeast and fungus infections, is intended to mean and include

(a) simultaneous administration of such compound(s) and drug(s) to a subject when
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i nmunodefi ci enCy VvIrus ( V), and_corrpri ses the synptons commonly referred
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i nhibition of FIRMQ"FATVEYR © Lr‘ ef (ay f)l':‘%’ﬁ?ﬁ? 8?‘3‘ of “tcﬁ% PHMRaH
i nventi on B@avehwertension (HPH). Hypoxia is a reduction of oxygen supply to tissue below physiological
levels despite adequate perfusion of the tissue by blood. The resulting pulmonary
hypertension is characterized by increased pressure, i.e., above 30 mm Hg systolic and
above 12 mm. Hg diastolic, within the pulmonary arterial circulation. Using a model which
utilizes isolated pulmonary artery rings from normai rats and from rats with hypoxia-induced
30 pulmonary hypertension, it has been shown that the selective PDE4 inhibitor rolipram
potentiates the relaxant activities of isoproterenol and forskolin. The same effect has been
observed with milrinone, which is a selective PDE3 inhibitor, thereby supporting inhibition of
both PDE3 and PDE4 in order to significantly improve pulmonary artery relaxation in hypoxia-
induced pulmonary hypertension. See Wagner et al., J. Pharmacol. Exp. Ther. 282 1650,
35 1997. Accordingly, the compounds of Formula (1.0.0) are useful in the treatment of

pulmonary hypertension, especially hypoxia-induced pulmonary hypertension.
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25 osteoclastgene5|s in culture 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
involving bone loss, especially osteoporosis.

8.15 CNS disorders

30 The PDE4 selective inhibitor rolipram was initially developed as an antidepressant
and continues to be studied in clinical trials for that indication. Further, it has been
demonstrated that selective PDE4 inhibitors provide beneficial effects in other central nervous
system disorders, including Parkinson’s disease, Hulley et al, “Inhibitors of Type IV
phosphodiesterases reduce the toxicity of MPTP in substantia nigra neurons in vivo,” Eur. J.

35  Neurosci. 7 2431-2440, 1995; as well as learning and memory impairment, Egawa et al.,
“Rolipram and its optical isomers, phosphodiesterase 4 inhibitors, attenuate the scopolamine-
induced impairments of learning and memory in rats,” Jon. J. Pharmacol. 75 275-281, 1997;
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treatment of gpusneeAary hypertension, especially hypoxia-induced pul nonary
hypertensi on. WO 02/060875 PCT/ 1B01/02341 - 151 8. 14 Bone Loss Disease
Bone | 0oss18li sease, ThoPRE£nhititiny sompeligdsrog Horrwlaa(3. 008 edprttrep 8$efyl in the Aeatment
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It has been demonstrated that PDE4 inhibitors are useful in the treatment of
25 ischemia-reperfusion injury, Block et al., “Delayed treatment with rolipram protects against
neuronal damage following global ischemia in rats,” NeuroReport 8 3829-3832, 1997 and
Belayev et al. “Protection against blood-brain barrier disruption in focal cerebral ischemia by
the Type IV phosphodiesterase inhibitor BBB022: a quantitative study,” Brain Res. 787 277-
285, 1998; in the treatment of autoimmune diabetes, Liang et al., “The phosphodiesterase
30 inhibitors pentoxifylline and rolipram prevent diabetes in NOD mice,” Diabetes 47 570-575,
1998; in the treatment of retinal autoimmunity, Xu et al., “Protective effect of the Type IV
phosphodiesterase inhibitor rolipram in EAU: protection is independent of the IL-10-inducing
activity,” Invest. Ophthalmol. Visual Sci. 40 942-950, 1999; in the treatment of chronic
lymphocytic leukemia, Kim and Lerner, “Type 4 cyclic adenosine monophosphate
35 phosphodiesterase as a therapeutic agent in chronic lymphocytic leukemia,” Blood 92 2484-
2494, 1998; in the treatment of HIV infections, Angel et al., “Rolipram, a specific Type IV
phosphodiesterase inhibitor, is a potent inhibitor of HIV-1 replication,” AIDS 9 1137-1144,



all three areas. It has been denonstrated that sel ective PDE4 inhibitors
are useful in the beneficial treatnent of bone |oss disease, particularly
ost eopor owpI2/0diuses ef f ect of denbufylline on bone |o0ss inPdalRero02341

256/ S-bearing rats and on mneralized nodule formati on and osteocl ast-1ike
cell 15 formation has been studied in bone marrow culture systens. It has
been di scovered that serial oral adm nisj #’satl ons of denbufylline inhibit

t he decrease in the bone mineral density o femurs from Wl ker

256/ S-bearing rats, and restore the bone mass and the nunber of

osteocl asts and osteobl asts per trabecular surface in the femur netaphysis.
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phosphodi est ePh&aIeNitRIAMH |gpstegintestingl diserders) WOIYDRERS assigneyl toSchering AG ; and i

ost eocl ast gene@itﬁaainﬁbncuﬂ pgrobtate aisghsks, WO 0802188 Ukdighe8 td P&tsndnA ah@ivDed/epBENi a
nodel s, " Jpn. Sian aétr'r}acol 79 477-483,.1999; and JP 9169665 assigned to
M yanot o (199?3 9 C‘onsequent ly, the selective PDE4 inhibitors of Formula

(1.0. 0) are useful Iﬂ Qcct)ll?lgnéervﬁ@ttﬁ@%ovg]:je&hﬁ%ﬁ%qsﬂllhbé‘]%%%%lo@g tlgpﬁll% c:lo%g
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st udi ed i n cl fromated grbup edhsisting ibf thé &dllowingldiSeakés) disorfiets, tahe Eonditibndhas been
denonstrated that selective PDE4 inhibitors provide beneficial effects in
ot her central nervoussthmayeftvhatederstoped efidogyi prchatidgengsiPasrlkdstiswrthat isliaseestesr
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toxicity of MPTP i g sy E |gq§ﬁl, neurons . i n vivo, 5 Neurosm.
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i nduced i npai Infeetitesastiima da@eddbyrngctand, faRyam piotozel,lod diedd infaction-Hn-allérgiddsatinmgc ol .

- 321 273-278, Rol i pram a Type IV-specific
phosphodi est e?nggén} nni béls% aag?%yngro{nes t he establishnment of |ong-Iasting

| ong-t er mypot ent i ati @ponRns! ab&f@BRM@rﬁ:c&%EFE(dﬁr chréiOSronds,| smafiGRlays Ibbtruciy 95
5 15020- 15025, 1998. The use of PDE4 inhibitors to treat tardive dyskinesia

and drug depeABLABRMIER% 3 so been disclosed in the art, WO 95/28177 and JP
92221423 (1997), bot hbs%%gt erdinﬁaqnnl\@wyiairways diseases of whatever type, etiology, or
pathogenesis; or an obstructive or inflammatory airways disease that is a member selected
from the group consisting of asthma; pneumoconiosis; chronic eosinophilic pneumonia;
25  chronic obstructive pulmonary disease (COPD); COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated therewith; COPD that is characterized by
irreversible, progressive airways obstruction; adult respiratory distress syndrome (ARDS), and

exacerbation of airways hyper-reactivity consequent to other drug therapy;

— pneumoconiosis of whatever type, etiology, or pathogenesis; or pneumoconiosis

30 that is a member selected from the group consisting of aluminosis or bauxite workers’
disease; anthracosis or miners’ asthma; asbestosis or steam-fitters’ asthma; chalicosis or flint
disease, ptilosis caused by inhaling the dust from ostrich feathers; siderosis caused by the
inhalation of iron particles; silicosis or grinders’ disease; byssinosis or cotton-dust asthma;

and talc pneumoconiosis;



Sei ka Kai sha Ltd. The PDE4 isozyne has been found to play a major role in
controlling dopam ne biosynthesis in nesencephalic neurons; accordingly
PDE4 i nhiwbtoenersas e useful in 10 the treatnent of di sordePsTaRal/@Bsleases
whi ch are associated with or nedi ated by dopamine wthin and around
mesencephal i ¢ neurons, Yanashita et alL, "Rolipram a selective inhibitor of
phosphodi est er ase Type 4, pronouncedly qugnces t he forskolin-induced
pronoti on of dopani ne biosynthesis in prinmary cultured rat nesencephalic
neurons,” Jpn. J. Pharmacol. 75 91-95, 1997. 15 The PDE4 inhibitory
corrpounds of Formula (1.0.0) are further useful in the treatnent of
arteriosclerotic dersesichiis ahdhateN®e ayde, @tidlogle roe niatr@gerstse br Gentiéisothat is a

denentia, alsg.gall ?e%cteﬁaﬁd&#etﬁelg ggogngng. C@ngf gbutéisr{?]@t@gcgcu@eer@wgb@acheaﬁ a

denmentia with a stepw se qﬁ urse 1nt or m of eries of
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caused by cer phicfoiassstintttic dbroARS,. pRdDERE t broddnitide rseaphilaccac® 6AUFetottcal
| esi ons 20 af[)ectlrFlga\A?]ubco t cal .brain structures and are characterized by
0

menory | oss wPRTLFGRAEEEY roﬁcrh(')t'é'es& ng i nformation or making intellectual

responses. |ncludedpap, .&egermvﬁaiekh@be ea&s@ne@ﬂyhdaunéswgmancﬁ.eaagg ﬁea 3

W son's disease, paralysis agitans, hal ami c_at r ophi es.
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useful in thebtohewcﬁeat fusiform Zfboricsiediasis; dapidre ibfanshiectasdis)] dystic, brBhadktasits; ay.

"Del ayed trea S agai nst neuronal damage
foll ow ng gl OEI%F |e§c %n@;‘ng‘f’éufﬁm%%r%ug &% oReport 8 3829-3832, 1997 and

Bel ayev afgal . "Pr og%%h@@nu@@@rhmﬁts &I&%ntaralerb.do@qwﬂse& sﬁhus,wsrtmﬁbvbnyﬁ@cal
cerebral ischema b e |V hodi es era I ?( 3
Guant! L at | ve. S1aRRy,of PEPSHeReTLE: TS D0 = SBTOT aierief FOTHEe FPUBE BRI
aut oi mune di atrelestr ndmpanm@nestlmaitus,,acuté"tmecrphrmsphmmhseartdeetasedﬁaniahImalailarwcs
pent oxi fylli n r%ﬂ&'d g,ﬁ_{slmgr am prevent diabetes in NOD nice," Diabetes 47
570- 575, 199 Int treatment of retinal autoinmmunity, Xu et al.,

"Protective effect - Qhednt¥®idl wieitié \bf wabewh%b %‘ﬁ&l@@aSﬁ pathabdriekior o mbd’;rﬁéta.m in

EAU. protectio i_ndependent o
Coht hal oS VeGlE nek FRENER seBtst Mrdhe Pip ERESPESE Al St sl gt
| ynphocytic | euﬂwm ehrortig rinflamahatosr @afritis; qumerzatlmy(filrthctlsadefﬂ@@um@rthnt's Lyme

nmonophosphat e ;3gip hRsRRAM SHtES fsFiafSarfrifis) ShARREbLCarfhgfAt i n chronic
l'ymphocytic | eukeni a, " Bl ood 92 2484- 2494, 1998; in the treatnent of HV

i nfections, Angel elgo@and fevBodridpamrassatiatqaadinfiniammeagen;l V. phosphodi est er ase
inhibitor, is a potent inhibitor of HHV-1 replication,” AIDS 9 1137-1144,
WO 02/ 060875 PCT/ 1BGih/€02i8dphil-reldt&B dis@a& alrnhaldaeratlypey ediblogy, .or pathedenpsis; icor@nof

phosphodi ggt er eBsitopHiRBitel VaiSHBR' H2f &S athHﬁrﬂ)er 'émuﬂaedﬁémqn@n@rxua/ | oRSstihyy p& 1
replication and cytokine production in l|l's vol vement q
NF- kappaB and eRRphilia; JPU'WR“FBH '“f'“ﬁ"%?i%'“&?’ﬂ'? Lf@‘@éés %yﬁd'f"h‘& f"i“e%{‘f FORPORSYlIC

| upus eryt hepasueeds; trabitall AI6GEB2edshBpR)a; asmitigipecurtanid-ajpeagliogs; Rispergilorn.
Ltd.; in the tgFa%&Brﬂ?smcontaining eosinophils; allergic granulomatous angiitis or Churg-Strauss

syndrome; polyarteritis nodosa (PAN); and systemic necrotizing vasculitis,
25 — atopic dermatitis; or allergic dermatitis; or allergic or atopic eczema;

— urticaria of whatever type, etiology, or pathogenesis; or urticaria that is a member
selected from the group consisting of immune-mediated urticaria; complement-mediated
urticaria; urticariogenic material-induced urticaria; physical agent-induced urticaria; stress-
induced urticaria; idiopathic urticaria; acute urticaria; chronic urticaria; angioedema;

30 cholinergic urticaria; cold urticaria in the autosomal dominant form or in the acquired form;

contact urticaria; giant urticaria; and papuiar urticaria;

— conjunctivitis of whatever type, etiology, or pathogenesis; or conjunctivitis that is a
member selected from the group consisting of actinic conjunctivitis; acute catarrhal
conjunctivitis; acute contagious conjunctivitis; allergic conjunctivitis; atopic conjunctivitis;

35 chronic catarrhal conjunctivitis; purulent conjunctivitis; and vernal conjunctivitis;



5 of kidney and ureter disease, DE 4230755 (1994) assigned to Schering AG ;
in the treatnment of urogenital and gastrointestinal disorders, WO 94/06423
assi gned wo osobmri ng AG ; and in the treatnent of prostatreTdBsiersas, WO
99/ 02161 assigned to Porssmann and WO 99/02161 assigned to Stief. In
accordance wth the above descriptions, it will be understood that the
conpounds 10 of Fornula (1.0.0) are usefylsin the beneficial treatment of
any one or nore nenbers selected fromthe group consisting of the

foll ow ng di seases, disorders, and conditions: - asthma of whatever type,
eti ol ogy, or pathogenesis; or asthma that is a nenber selected fromthe
group consi sting of-uegitisppicwhaevenmtypenetiviagy.opi rattagehasis; oabvedisgha iast imamber
atopi ¢, bronchigited @ HESLES &hsRHgIT a8 8l oPSH T ®he RS SRlehia uvaimt.nma;

true asthma; 15 intrinsic asthm caused b\)/ at hoPhyS| ol ogi c_di st urbances;

extrinsic ast & Y5HEeH9BSyCtEnFRPUNPRIHSA e\"Exc’l"BF?f‘“"é@@‘é‘ﬁt Yugitis: R pERARtIGENIC

unknown or i napgitis; prsteroausdtis; shomiditispgidehardkdinttis; bronchi tic ast hma;

enphysemat ous ast hnma; exerci se-i nduced asthma; occupational asthng;

i nffective asthma cawsedpsisy bacterial, fungal, protozoal, or viral

infection; non-allergic asthma; _incipient asthma; wheezy infant syndrone;

20 - chronic or acatBURSATEHBD AYIARVET Wre: eHHRBINP P8 ERF 9 &nultiplegscierosis

ai rways obst r tet is@mhemisen delectpdiiy@e the;group @bredisting bfi priapprogidssiaemmtiple ¥clarosivyay S

di seases of whgh RYBkin Ye?ﬁttingﬁwhﬂ!ﬂ@géferoﬁé pat hogenesi s; or an obstructive or
that is a’

inflammatory airways diseas at 1 nmenber selected fromthe group
consi sting of ast hBiutdkARMADRMMRSGS disEies B FhRQe} @?&mi&bg‘y, BRHIB M RS, &
chronic oggtructl ve pul nopary  di g.ease)t}éaCCPE{)%; COPD 't hat includes chronic
bronchiti<¥ BF0RHS %Peé?ﬂéﬁvéé% BFESHEhI S HIRES SFEHETAhEP SRMP FONSERSPTt hat
i s charact er i zediniyunei heraatelpgicah | disorderso gremslsiios @naminwayisstio tmiac puentedackil t
respiratory di SiS; I Cﬁ@ﬁ@ ) f i [
hyper -reacti viatﬁ %/rﬁﬁblﬁlg E%tﬁ@ﬁtﬁ&f(ﬁg& ot erC ,%‘?ﬂga’tsﬁgé%g@@% ?%&&fﬁggéghp@g?‘gn%i '_s’
what ever type SSRPHYMEg\) eanis gL HePRIALS dermaamyoRiEsi FeUR AGNT Bepatilly: Mirsthepia g
nmenber sel ect gehvisy @revche-Jghnsorp spaiehst idegatot  sirus)i AREmGUeY idianiiatosy \vowker s’
di sease; qgt hrdﬂggﬁ's;s uBFram/dq%Blgis; EFO%HQ%. e.%?(p eér%dgéﬁns o&éavﬁcg %%g} B"ar\/g'gr(? ease;
11 nt I 1 yp I whal 1 ng

asthma; chalicosis or n sease; ptilodsrs cause e dust
from ostrich PR&EPHRSSs alvepliisr eIk hyaerseitivly Rneemonitsh alireary Biany Firhesi juvenile
particles; sildiabotgs or Qfiabgtes HANSs tyPe I€as6rior QiR NP&iuorafous O tpastebi Slveitis;
asthm; - and tgle pneUIReont 05t 2ol 920 0008 R POl LB 483t o o dS ot
bronchitis of RS RYal H R acca e G Yo OB A N UE e LS F Ltery el SHMARY PLsPhat
is a nenber oelinderstidig fungrfibrdsis; igcpatpiccrmenatyi filgosis, caeigt fibrdsiso pedhiiatid erthritisut e

| ar yngot r ag hegjomeRlicHaphritis iwith aAd due h&phRIti0 Bt ac i@ bBibdRhepRFiR fpbih@:

croupus bronchitis; dr'}/ bronchitis;, infectious asthmatic bronchitis;

producti ve br SRENPYG SYNARMHH ML) cFRID M eRY PRAYY, (BEE T atory/hyperproliferative "skin
diseases; psoriasis; atopic dermatitis; contact dermatitis; allergic contact dermatitis; benign
familial pemphigus; pemphigus erythematosus; pemphigus foliaceus; and pemphigus

vulgaris;
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 a member selected from the group consisting of ulcerative

colitis (UC); collagenous colitis; colitis polyposa; transmural colitis; and Crohn'’s disease (CD);

- septic shock of whatever type, etiology, or pathogenesis; or septic shock that is a

30 member selected from the group consisting of renal failure; acute renal failure; cachexia;

malarial cachexia;, hypophysial cachexia; uremic cachexia; cardiac cachexia; cachexia

suprarenalis or Addison’s disease; cancerous cachexia; and cachexia as a consequence of
infection by the human immunodeficiency virus (HIV);

— liver injury;

35 - pulmonary hypertension; and hypoxia-induced pulmonary hypertension;



5 bronchitis; and vesicular bronchitis; - bronchiectasis of whatever type,
etiol ogy, or pathogenesis; or bronchiectasis that is a nenber sel ected
from t he Wooerpeosansi sting of cylindric bronchiectasis; saeCuliBaigd34i
bronchi ectasis; fusiform bronchiectasis; capillary bronchiectasis; cystic
bronchi ectasis; dry bronchiectasis; and follicular bronchiectasis; 10 -
seasonal allergic rhinitis; or perennlal qg ergic rhinitis; or sinusitis of
what ever type, etiology, or pathogenesis; or sinusitis that is a menber
selected fromthe group consisting of purulent or nonpurul ent sinusitis;
acute or chronic sinusitis; and ethnoid, frontal, maxillary, or sphenoid
sinusitis; - rheumatioind lcss tiseases; primérywhtatmeveis; brypeecoslanodstpporogs;

pat hogene5| s; or rheumatoid 15 arthritis that is a nenber selected from
the group consi sti nycestralaenoes asteny digarders eforiatevgolypss etielpayh pi Ratiogerdsisoni @

i nfl anmat ory ad'ehfrﬁllrfeh.@us %@ﬂ@i’s&ﬁérvtﬂata@té’\ﬁﬂeﬁwb&, sélé&éﬁcﬁrérﬁm& gfobbrcbﬁdls'im ley e
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eosi nophi | 5 el depentlenives enetiosclebtiogementis and gkpeentieet thet agympany hhatihggene®res, or
an 20 eosi nOFWhJon5@lséés’édpa‘?él;%%ra@ﬁ’énsté?ﬁtthdla'?‘rm@at%'m@r sel ected fromthe gr OUD
consisting of eosinophilia; pulnonary infiltration eosinophilia; Loffler’
syndrone; chronic eosmfmarhl édp@cual@nﬁféﬂﬁvhl B.y vtnn@@l Wﬁérelﬁuédmnﬁfuyeﬁ(ﬂﬁ:fd&@@hhél a
bronchopneunnnlc asp 0S| ranu omas..contain
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urticaria of at ever 0 , or oge esl s urticaria

a nenber sel e'é'f’@d")f‘?%‘f??gwé’sg?%\ﬁﬁ” v %‘ﬁ‘ﬂ‘@‘“ﬁ?s ARhiiPTReSiPes: BEIUEiRg Hermes a;
conpl enment - medicateeshd HerdesGmple; urticariogenic material -induced urticari a;
physi cal agent-induced urticaria; stress- induced urticaria; idiopathic
urticaria; acute urtiyeastiand fuhgusnintecionsi eharéim; sain geast dedafun@Oarehsdnsitier go C
ur ti cari a; ool ghiialiGRb) e LEIAUHIE0 Bba R i iRy Koot red

form contact urticaria; giant urticaria, and [ar - urt
conj unctiviki SPAgoUkiphA WRRPAdMiNSIered (Bt Gopiupgyign Wik OY)‘QE WH@%%@P@E fQSrthe freatment of
conj uncti vi ti ssystemic yﬁstaancff&m’glﬁr infeficde! Baudin@But B @6tOIMite8 OB S bSiYrhikifs, 0f.g.,

actinic conj unlgcgl)} )chﬁ'\' : mﬁ&a%ﬂgs cg%ar rc{t‘r@mazol(éo@kon%%ll v tc'o§%zo?ecu§n§ l?e?cgctgaaqaﬁp eoni c

conjunctivitis; ergi c conjunc I C conjunc

catarrhal conj ‘U??@teisviegl sﬂUCCﬁ\GT—Qﬂ énd 'tf?(ﬂﬁ¥qm(ﬁ"idv¢rﬂﬁ®tef'9ﬂn%l @@y fgiphotericin B and
conj uncti vi ti Sjipod¥hdd A iéia Bog;y 1B01/ 02341 - 155 -uveitis of whatever
type, etiology, or pathogenesis; or uveitis that is a nenber selected from
t he group zonsi sti ng isrnhennmfdpammhiuanyobuta:himmé diebietes Ofetibidl eautbir@inigN tieonior
uveltis; Iri tlzrﬁpho%}“c\:l l!e&léeﬁﬂ%'ljiﬂ/q%é[tfélwétlhais Q%QMIaBngt %ey %ht drater disease;

nongr anul omat o coant
urogenital and gastromtestmal dlsorders and prostate diseases.

DETAILED DESCRIPTION OF THE INVENTION
25 9.0 Combination with Other Drugs and Therapies

The present invention contemplates embodiments in which a compound of Formula

(1.0.0) is the only therapeutic agent which is employed in a method of treatment described
herein, whether used alone or more commonly, together with a pharmaceutically acceptable
carrier to produce a suitable dosage form for administration to a patient. Other embodiments

30 of the present invention contemplate a combination of a compound of Formula (1.0.0)
together with one or more additional therapeutic agents to be co-administered to a patient to
obtain some particularly desired therapeutic end result. The second, etc. therapeutic agent

may also be one or more compounds of Formula (1.0.0), or one or more PDE4 inhibitors
known in the art and described in detail herein. More typically, the second, etc. therapeutic

35 agent will be selected from a different class of therapeutic agents. These selections are

described in detail below.



uveitis; posterior uveitis; choroiditis; and chorioretinitis; 5 -

psoriasis; - nmultiple sclerosis of whatever type, etiology, or

pat hogene®D2/0608731ul ti pl e sclerosis that is a nenber sel ecradofmesm t he
group consisting of primary progressive multiple sclerosis; and rel apsing
remtting nmultiple sclerosis; - autoinmune/inflammuatory di seases of

what ever type, etiology, or pathogenesis; 9 10 an aut oi mune/ i nfl ammat ory
di sease that is a nenber selected fromthe éﬂoup consi sting of autoi mune
hemat ol ogi cal disorders; henolytic anem a; aplastic anem a; pure red cel
anem a; idiopathic thronbocytopenic purpura; system c | upus erythemat osus;
pol ychondritis; scheussliens, tMegnsy ‘cs-aghinBtbton g t@sddsiinigieedTpdna My @Sibihation

chr oni ¢, 20t LveePadidic ASHABING oCFAHLS: (1 Bof LR S PNR0NBU HLAE .

i di opat hi c sprue; autoi ammat or di seases cera
colitis; Crohnegent iseinteadecblodpedn ﬁ”‘bﬁ?ﬁh‘arﬁi?péﬁ A inglpda, e dollgvigg {gksimultaneous

sarcoi dosi s; abareisiritios iof §thOdUintbinaY st BmMPodnd(s) id m@émmla‘gm (s) tard Baiém in
biliary ci rgh05|s jtuvenlle dla etes or erior

vl £1%: Cor iyt SEERE! Snet bR EbRSoralie Pt O e Butie e O picodF i,
epi deni ¢ ker at wbigh|relegsdsy said scompiofigntss @t isbstandialivt thel sae riowealoy s4id [patieritis (b) or

interstitial Iyurtgtaht.;bnzog.hmadeeu@pﬁrﬂm.aramﬂ N N&GcK Ebr%ﬁ’f{ubﬁ ofclf&ﬁdo%né(k)bra(ﬂﬁ' S;
psoriatic arthritis L?g nerQhrltl wth aE Wi t hout «%@f

D ndr one: acut BePiHE APl PRIEECT PorcsSernen:. RBGHGH PTGt BB RIS ol
change nephr opaparyfrom rebtiantiret otoy sdparper gosabe faematwhice s&ingesteli desa@antially the
psori asis; 16 OQérﬁe %%Er@t éaﬁd atiehQ Wh%hp&uegm%{ﬁéoﬁent?lal'eef]e aQedcﬁ%ggéntlall the

dernatltls beni g qy us er natosus hi gus

fol i aceus; ands"i‘%?rﬁﬁ? éﬂl%a'd B‘ﬂ!eg'af §eq“25t'a' a‘ﬂﬂ"@'\? iop Ghs‘t‘}f‘ cgmpi Bﬁ'é'h%ﬁf’"@la'éﬁdﬂs

rejection foll ewd fgrapegitnagengs)siol amhtknt @nheed bhiréaamemt ahan bmm&bmdor&a&sae

(l BD) of what eYo(?rF\uIra%Q ﬁt fr(f”x &%H @ﬁerp%hg&%&?es 'dgsa Qrforrﬁ'puh%ﬁ“% CM stQ?

di sease that is a ecte rom-t rou nsi'st1ng of ul ive
colitis (UQ; é@]SP@r@'éﬁéﬁ@S oY |spidi retiert gyitht 3 §'91®'6¢a§? 6@9 '”t?W%rﬁ’@MﬁPfalea@o'PQQSﬁ@n'

and Crohn' 35di seé&eepdn@aid; compdRétd &re Sdiaska af subkrantRIMEdiffdryf @meeloisaid @@Yent; Gihd

Eg‘hgfg??ﬁal zf ?c;é saeJ%%u{naq F&mmnsl?atuon%? suc§na bl?zgtop opb o,mpgg‘%ck )?{“Z_ %eraﬂ%rt%gge%lt(g)rtouD

cachexi a; hypopPptienain resdeéieaimen EM%SL@@GW-}RQH&MS e idirudatertlogether info e aiotlexi a

suprarenal i s Oﬂos%g@f&ﬁﬂwﬁcrdfe&%@@@sal&@&ﬁ&fn@h@ .rcatebﬁwn@d rn%ﬁ'rQar %&B@shah@ysara
consequence of infection

Poverdence O sty s ey Ay PR Ry b e pakte Adle’ B Rl dimes
hypertensi éd; Wx@H@pa®d875 PCT/ 1B01/ 02341 -156 - bone | oss di seases;

prinary ost EOp@ﬁOSi WitfAMkSFeRE BRIsYnediE MMM S5-LipoRBhiR!(5-06] MRHRoRY St €M
di sorders of WHAG SV @foxyYdHase ALtiviting Protlin (PEAP)QGRARIsts Of 2

One or more compounds of Formula (1.0.0) is used in combination with leukotriene

biosynthesis inhibitors, i.e., 5-lipoxygenase inhibitors and/or 5-lipoxygenase activating protein

25  antagonists, to form embodiments of the present invention. As already adverted to above, 5-
lipoxygenase (5-LO) is one of two groups of enzymes that metabolize arachidonic acid, the
other group being the cyclooxygenases, COX-1 and COX-2. The 5-lipoxygenase activating
protein is an 18 kDa membrane-bound, arachidonate-binding protein which stimulates the
conversion of cellular arachidonic acid by 5-lipoxygenase. The arachidonic acid is converted

30 into 5-hydroperoxyeicosatetraenoic acid (5-HPETE), and this pathway eventually leads to the
production of inflammatory leukotrienes; consequently, blocking the 5-lipoxygenase activating
protein or the 5-lipoxygenase enzyme itself provides a desirable target for beneficially
interfering with that pathway. One such 5-lipoxygenase inhibitor is zileuton represented by
Formula (0.1.14), which may be found both above and following. Among the classes of

35 leukofriene synthesis inhibitors which are useful for forming therapeutic combinations with the
compounds of Formula (1.0.0) are the following:



central nervous systemdisorder that is a nmenber selected fromthe group
consisting of depression; Parkinson's disease; |earning and nenory

i npai r rerwp oka6drve dyski nesia; drug 5 dependence; arteri ®STIBO1GR234
denentia; and denentias that acconmpany Huntington's chorea, WIson's

di sease, paralysis agitans, and thalamc atrophies; - infection, especially
i nfection by viruses wherein such viruses k%crease the production of TNF-a
in their host, or wherein such viruses are sensitive to upregul ation of
TNF-a in thelr host so that their replication or other vital activities are
adversely inpacted, 10 including a virus which is a nenber selected from
the group consi sti ngajofedbil-détils agiinté Bhicaritiudel Mhgdroxyytease fadlikgirydrogmiCMdids;

| nfl uenza; _adengighilf oy SAdbEr DR AYENFES anl mﬁgwsngeew%wﬁacmmte%/ and

Her pes sinplex; - yeas s i nfections erel n said yeast and f'ungi
At e sensi 1) ve  (HFoaBRRaG AR sH HRFPEEII631 bl 19¥E tVeTReLo30 IHepibe BFIBRS ARl
host, e.g., fungalater@eiadgity osieukodyie papdw@eubeé iy tvdhpsioadbnioné, sy emiexd Chem. 268

conj unCt ' On WI %B? §{'q59éj %%?n% cf,(aI et%EQ‘I:Ee?e?\ltJ I?I([,U t&? &tﬂ%&iﬁ?ﬁnd%a,n%)(ﬁ aﬁ‘\rﬂlorego?(%st

and fungus i nf ections, 1In
Pol ynyci n B; i r¢diistees e@'dseseéen'dec M@FFI'WH‘ZGI @oxxegemz@mcé Ch?ﬁ%@ﬁh‘?(ﬂ'@tm@rﬁﬂ'"

ket oconazol e; ré§ohé’r%@|s&§:trurﬂ ogthe aétivy ﬁ%ﬂ@ﬁﬂls%cﬁd?ﬂsﬂyt:fsaﬁ&?—@ fo6;2dhd Stewart et al,,

apnoteri ¢l s & e ATBRCLERGSHE. B R0 ol BOSITEL GAIRISHSIbEL) B AR 20 -

chronic Iynphewyﬂﬁ%Gaem%énla H V infections; |upus erythematosus; kidney
and ureter disease; urogenital and gastr0|ntest|nal di sorders; and

prost ate dilSeases. %E’E F9eeRISPMPRINGS Whig reack AKITPIheropes kave besmdsupdioi on
with G her Dr ugranrgtncburrdwnapkﬁmea' Yiein prigsi edde ILBASSIN i6DNalG OEHEAP| AL €3hloro-2,4,6-
erod et | 1 il e PR gL 0d 1afl) el Sl PIGREH
used al one or ritheenaseh?fiodiSy 1. 14898a@Her with a pharnmaceutically accept abl e
carrier to produce a suitabl e dosage fornlfor adm nistration to a patient.
Gt her enbodi nents 30%%FOTPRltS, dbibiiers; oy SrliPpyaeasht SAMAGL8 LPHBPRIAF o?ndof
a conpound 16f Mastimxlysiky( thiaBol® $tructug @hise mawattias aorereddx imbibigora ofth-tpogytehase; see

t herapeutic ag a « i

part ol arly Qeol 2y yREn SEar A ohEHERE b -SyRBLIE T imeBOH B PRes os
agent may al sdolset @ne %?"YrrB‘Ft'ée coirpegerese orhikigrsmri &Y’("lesﬁ" Pjologisal d’ﬁ%f"%r anfor e
PDE4 i nhi bi t or haliz@uMhetics df NF381010,"anMledl €Hemi eabesnsdoai | herein. Mre
typically, the second, etc. therapeutic 35 agent will be selected froma

di fferent class of tiherchpervtipe thagaathidondyh bgdroxyeinatetintomts Hlipexygedesserhasdet! fon

det ai | bel . Wl% %09@%%5 é?&IJu}EEQyuP%éé&we éﬁp%xﬁ‘;%né's%eqwhkbﬁ&g' Sucht Q§ thé' s

"co-adm ni stration” co-adm ni st ered I'n conbl nat
hydroxyurea derivatives zileuton and ABT 761 represented by Formulas (0.1.14) and (5.2.1):

F
/ S
S OH = OH
/-\_—: | ] N ]
— NTNHZ \ y N\n/NH
CH, O CH, O

Zileuton ABT-761

(0.1.14) (5.2.1)

25 Another N-hydroxyurea compound is fenleuton (Abbott-76745) which is represented
by Formula (5.2.2):



with", referring to the conpounds of Forrmula (1.0.0) and one or nore other
therapeutic agents, is intended to nean, and does refer to and include the
f ol | ow ngwo(oapemsiarul t aneous adm ni stration of such conbi matriiBer/B41
conmpound(s) and therapeutic agent(s) to a patient in 5 need of treatnent,
when such conmponents are fornul ated together into a single dosage form

whi ch rel eases said conponents at substant_igg_ly the sanme tine to said
patient; (b) substantially sinmultaneous adim nistration of such conbi nation
of conmpound(s) and therapeutic agent(s) to a patient in need of treatnent,
when such conmponents are fornulated apart fromeach other into separate
dosage forns which are ingestedFat substamtially the 10 sane tinme by said
pati ent, whereupon said conponenrsed atggubstantially the sane
time to said patient; (c) sequent ra¥F agiminrstgati onh of such conbi nation of
conpound(s) and therapeutic agent(s) to a pat\r
when such conponents are formnulated apart from ﬁc other into separate
dosage forns which are ingested at consecutive fres by said patient with
a significant time interval between each ingestion, 15 whereupon said
conponents are rel eased at substantial IFgN8¥PRerent tines to said pat{5%i);
and (d) sequential _adm ni strati of _s i nation of conpound(s). and
t her apeuti c agent(s)z'zfletul)on & ﬁﬁi’efr%cﬁg’yi L’Sngég?"g?ﬂ}%‘éﬁ'?ﬁ[énﬁ ahhé 'gé‘ﬁ?:htg hosbh
conponent s ar e Lératwrieat edhittogdisdieses | imdolea lsanagflran, doslageniaiiaphed® cdontaining
rel eases sakd GOHRQRSH iShibiinFoohPBiARIWNRH B BESLHIMIREE YPPSLARY2 8. €
concurrently, conSecutively,” and/or overlappingly 1ngested at the sane
and/or different tinmes 20 by said patient. 9.1 Wth Leukotriene

Bi osynthesis Inhibitors: 5-Lipoxygenas 5= LOAJ nhi bitors and
5-Li poxygenase Activating Protein (\FLE%%O sty One or nore conpounds
of Formula (1.0.0) is used in conbifat Kt h lgpkotriene biosynthesis
inhibitors, i.e., 5-lipoxygenase inhibitors and/or 5-1ipoxygenase
activating protein 25 antagonists, to form enbodi nents of the presep, s
invention. As already adverted to above, 5 |ipoxygenase (5-LO is one of

two groups of emegmress Hha,-CIpdIRINACI-CH afkems;or BoRCwiREe &, atd1R, ar@ HIET,-CF AkYP

NinpNHeed of treatnent,

bei ng the cycl qo ASES . -1 d X-2. . The,5-1 poxygenase activating
protein is an f%%%gpﬁenb’rsa%gz(bc&ruﬂg? ngraec% 50H’af“giclﬁ} %g’f"n "%%5@8?°r¥¥'vﬁﬁ?y hr

sti mul at es 10 he alkdeiifory:sh sr{Cofs)atdiens: @f (GrGtdkaigane ndeild: &y Bis|H; paryQirkise.
The arachi doni ¢a8Cidstitsted MBI IRE, 3 AihNt(@,-87, 1 BIEh AP ]E QB Y PAIKRT ALK I, PSS RIBAIGY;
acid (5-HPETE), aa%? '?h'h(glj pa%sﬁ\ﬁg é%en%uél ?{ﬁ/z eezégptqopt F%jéé p? g@gzg)?%p o?y.

i nflammatory | &uket M18k¥s: EbhseiTédRth y, PbckitkgCrhdviahy; po&?’é gyiglkenyl;
activating pr @€t aoyalkdxg; 6-iCipeiiveiase @ saystvitadt dealdtiver derdesylaxy; aryoyl;
desirabl e target,.¢NarfRRl (Ceea) byiakiVi; QEL-6L) é??all(\‘)x‘y,h(dr*&?}) auQ/['MiJ'éYKGYy- whhlg sSch
5-1i poxygenase inhibitor is ziledton reﬁfraesen ed by Fornmula (0.71. 1@,

whi ch may B2 f SHRTHUBRHhhAB N GNP b1-F alirity —elkerpiyd rhrlogupstidedeligs Z 550 or S;

| eukot ri ene symhdgs H; phahmddetialy avheptdbleatation) aedyllbr (CoC.J) alkaroglg t her apeuti c

conbi nations with the conpounds of Fornmula (1.0.0) are the follow ng: WO
02/ 060875 PCT/ | BO1l/ GeRter compounds are disclosed in US 4,769,387 (Summers et al.); US 4,822,811

(Summers); US 4,822,809 (Summers and Stewart); US 4,897,422 (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.

Zileuton or any of the above-described derivatives thereof are combined with the

compounds of Formula (1.0.0) to form embodiments of the present invention.

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  5,446,055; US 5,475,009; US 5,512,581; US 5,516,795; US 5,476,873; 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 entirety as though fully set out herein. Further

descriptions of such N-hydroxyurea and related inhibitors of 5-lipoxygenase and the synthesis



-158 (a) redox-active agents which include N hydroxyureas;

N- al kyl hydroxam ¢ acids; selenite; hydroxybenzofurans; hydroxyl am nes; and
cat echol swosemesiBey d- Hut chi nson et al., "5- Lipoxygenase, " PATNBO1IR2%41

Bi ochem 63 383-417, 1994; Witzel and Wendel, "Sel enoenzynmes regulate the
activity of |eukocyte 5-1ipoxygenase via the peroxide tone," J. Biol. Chem
268 5 6288-92, 1993; Bj6rnstedt et al. Sﬁ% enite incubated with NADPH and
manmal i an t hi oredoxi n  reduct ase yi el ds sel enide, which inhibits

| i poxygenase and changes the el ectron spin resonance spectrum of the
active site iron," Biochem stry 35 8511-6, 1996; and Stewart et al.,

" St ruct ur e- actof ipflamymatetydeukomistespeaydfe fdbnidyinl MEX OB 15WION §0350 ENEIOe97/12865;

i nhibitors,"” Jyo YeteeEheBo7/128s71 Ao 5551 dwoldd/ ko, al kyl ating agents and
conmpounds whi ch react with SH groups have been found to inhibit

I euElot ri ene synt heJiegoxalh iatdual, cweemm&nmmtshaﬂt lived"iFEbibe&dtSityothat has Ied to
1-chloro-2, 4, e_on xygenas L Vi n

| eukotri ene synt hé\;emgheﬂg%mﬁg i Plf k '8 %(ognpg%nch%'ﬂ arﬁd&ﬁycqoxﬁaref %)and
conpetitive i ﬁmf@iaﬁm@'@fmﬁomub@%@@a@@253ar9w0tl)4¢'yt hi opyr anoi ndol e and 15
met hoxyal kyl thiazol e_st ruct ures which may act as non- redox inhibitors of

5-1i poxygenase; sees%brgaHut chinson at RL, | bi'hCOam Harrel et aL,
"Substituted (pyridyl rret y) napht halo%ﬁe; pot enf] I{Ial ly astiweé
5-11 poxygenase inhibitors By asi s, 1bi 61 ogi cal pr O I N \and

phar macoki neti cs of L-739, 01 J6/ TNed- ohem 40 2866 735=A99R
observation that arachidf u1 mat e i nhibits B-Fpoxygenasg
to 20 the discovery of pical |y useful selective B poxygenase
i nhibitors such as the' ydroxyurea derivatives 'l euton and ABT- 761,
represented by Fornul as (0.1.% % and (5.2.1): FS SOHOH i NyNH2 NH2
CH3 IO | CH3 O PAy . Zi | eut®A*IBT- 761 (0.1.14) (5.2 1) 25 Anot h&r2-9)

N- hydr oxyur ea wherplumdugrsRT @ra lHe Gt 6H.; (efilyl Gbiprop§l7 d5r)-propyiad R® aind &) tegetiet ed by
Formula (5. 2. 1,0 Q@LIRAEKS,; R/ RBRLBAF4 by 1o2prtbir! A8mBNuoromethyi;

10  chloromethyt; ethyl propionate; phenyl; 2-furyi; 3-pyridyl; or 4-pyridyl. See Connolly et al., “N-

Hydroxyurea and hydroxamic acid inhibitors of cyclooxygenase and 5-lipoxygenase,”
Bioorganic & Medicinal Chemistry Letters 9 979-984, 1999.

Another N-hydroxyurea compound is Abbott-79175 which is represented by Formula
(5.2.6):

15
Abbott-79175 (5.2.6)

Abbott-79175 has a longer 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):



Il I CH3 0 Fenleuton (5.2.2) Zileuton is covered by US 4,873,259 (Sunmers
et aL) assigned to Abbott Laboratories, which discloses indole,
benzof ur awp oanehshenzot hi ophene containing 5 |i poxygenase PcmhBi/ 28419

conpounds whi ch nmay be represented by Formula (5.2.3): z ANill RL Yn
G OM(5.2.3) where R is H (Cl-C4) aI kyl ; (CZ- C4) al kenyl; or NR2R3
where R2 and R3 are H (Cl-C4) al kyl; 61O—| is 0; S S2; or NR4 where

R4 is H (Cl-C6) alkyl; (Cl-Co6) al kanoyl aroyl; or 10 alkylsulfonyl; Ais

(C1-C6) al kylene; or (C2-C6) alkenylene; nis 1-5; and Y is H, halo; OH

CN, halo substituted al kyl; (Cl-C12) al kyl; (C2-Cl12) al kenyl; (Cl-Cl12)

al koxy; (C3-C8) cycloal kyl; F ) th| oal kyI aryl; aryloxy; aroyl;

(C1-C12) arylal kyl; (C2-Cl12) ar N\ (Cl- (‘é,;;) aryI al koxy; (Cl-C12)

aryl t hi oal koxy; or substituted \é Qf aryl; aryloxy; aryoyl;

(C -C12) arylalkyl; (C2-Cl2) arylalkenyl; (C gn/HHyI al koxy; (Cl-C12)

aryl t hi oal koxy; where said 15 substituent is hal NO2; CN; or (Cl-C1l2)

-al kyl -al koxy and -hal osubsti tutedal kyl; Z ISCQ c?r S, and Mis H,

pharmaceutically acceptable cation; aroyl; or (Cl CI D al kanoyl . Rel ated

conpounds are disclosed in US 4,769, %ﬁ%ﬂ(é@#ﬁ’ﬂ?rs et al.); US 4, 822(58g,1.)

(Summers); US 4,822,809 (Sumrers and Stewart); US 4,897,422 (Sumrers)

\Z/\l/h _99ﬁ, 464 (Summmsmtrssétg %15 deamledes tﬁemi@ tfyﬁ'ﬁsrc(s.rmkﬁst@ﬂdw &mﬁ@ﬁ@@ene@ach of
Ich 1s 1nc reln ence,. i n.its enti

fully set ou@ﬂﬁ%aé;sq%lez uto more arﬁ’eg & e ”o%"tas’se%’n%“ 'Hgnda rdet“‘é ves

t hereof abPe d¢wenBilinetyostiase iphikitor, céh%mﬁ]@ ofn Peagiel| degs. . I0te@ptiang! fJovmal of

enbodi ment s ¢hakhaeepcesvozizayandron. Fenl euton 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, 668niddth, AUBotb7843, Bmiitt-89%6 D od Ay 86 alHSvéSdethKquﬂiloﬂenvdﬂSes 25

. 714, ags. ULl Aol 2re bamilies Wi e 2Beditds qamndddiifyi iy s
5, 506, 261; e§eﬁ°®Fe%¥hPfdPPle§59”i'ﬁW'9’br ated herein by reference in its

N hydr oxgllr ea and S S RATh Pt BF Lol Sisb sl bayatie Beiehirs Hen 89 AT s wo
02/ 060875 PC'ﬂb!dei)asﬁ @2 @Hdther-itl BOnae adwdritagened tor phibie thedi-Frogyyesaseegnzipee botond i n

WO 95/ 30671, oH fo- oVFbRBLptids Rriotride RE4plt 86 GinibhRs Bf /5% Vo
98/ 04555; andoasie el o bridéohdd o el Winio s B 453 denetare
deemed to be superlor to LT-receptor antagonists, since 5- llpoxygenase inhibitors block the

action of the full spectrum of 5-LO products, whereas LT-antagonists produce narrower

15  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 also used in combination with the
compounds of Formula (1.0.0) to form further embodiments of the present invention. An

20 'example of such a different class is the N-(5-substituted)-thiophene-2-alkylsulfonamides of
Formula (5.2.8):

S

RX\U/NHSOZR'

(5.2.8)

where X is O or S; R’ is methyl, iso-propyl, n-butyl, n-octyl, or phenyl; and R is n-pentyl,

25  cyclohexyl, phenyl, tetrahydro-1-naphthyl, 1- or 2-naphthyl, or phenyl mono- or di-substituted
by Cl, F, Br, CH3, OCHj;, SCH;, SO,CH,, CF3, or iso-propyl. A preferred compound is that of
Formula (5.2.9):



Tepoxalin is a dual COX/5-LO inhibitor with short-lived in vivo activity
that has led to the devel opnent of two series of hybrid conpounds which
are N-hydwoxgwsmas and 5 hydroxam c acids of Formnul as (5P2T4AB0iand41(5. 2.5),
respectively: H3COR3 HBCO,NONRA LI ORS NN. N,NNN OHOH R R
RR (5.2.4) (5.2.5) where R through R4 are H O ,; CH3; ethyl; iso-propyl;
or n-propyl; or R3 and R4 together are C@ )5 or (CH2)20(CH2)2; and R5 is
met hyl ; ethyl; iso-propyl; nethoxy; trifluofoénmethyl; 10 chl oronethyl; ethyl
propi onate; phenyl; 2-furyl; 3-pyridyl; or 4- pyrldyl See Connolly et al.,
"N Hydroxyurea and hydroxam c acid inhibitors of cycl ooxygenase and

5-11 poxygenase," Bioorganic & Medi@d nal Chem stry Letters 9 979-984, 1999.
Anot her N-hydroxyurea conpound is Abhott-79175 which is represented by
Formula (5.2.6): F OH OO0 Nu NH2 CH3 0 15 Abbott-79175 (5. 2.6)
Abbott-79175 has a | onger duration action than zileuton; Brooks et al.,
J. Pharm Exp. Therapeut. 272 724, 1895, A‘gﬁéélcfurther N- hydr oxyur ea
conmpound i s Abbott-85761 which is repre e %@ Formula (5.2.7): WO
02/ 060875 PCT/1BOL/ 02341 - 161 F OH uNH2 I | CH3 O

(5.2.9)

A further description of these compounds may be found in Beers-et al, “N-(5-
substituted) thiophene-2-alkylsulfonamides as potent inhibitors of 5-lipoxygenase,” Bioorganic
5 & Medicinal Chemistry 5(4) 779-786, 1997.

Another distinct class of 5-lipoxygenase inhibitors is that of the 2,6-di-tert-butylphenol
hydrazones described in Cuadro et al., “Synthesis and biological evaluation of 2,6-di-tert-
butylphenol hydrazones as 5-lipoxygenase inhibitors,” Bioorganic & Medicinal Chemistry 6
173-180, 1998. Compounds of this type are represented by Formula (5.2.10):

10
(5.2.10)
where “Het” is benzoxazol-2-yl; benzothizazol-2-yl; pyridin-2-yl; pyrazin-2-yl; pyrimidin-2-yl; 4-
phenylpyrimidin-2-yl; 4,6-diphenylpyrimidin-2-yl; 4-methylpyrimidin-2-yi; 4,6-dimethylpyrimidin-
2-yl; 4-butylpyrimidin-2-yl; 4,6-dibutylpyrimidin-2-yl; and 4-methyl-6-phenylpyrimidin-2-yl.
15 The N-(5-substituted)-thiophene-2-alkylsulfonamides of Formuila (5.2.8), or the 2,6-di-

tert-butylphenol hydrazones of Formula (5.2.10), or any of the above-described 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-lipoxygenase inhibitors is that of methoxytetrahydropyrans
20  to which Zeneca ZD-2138 belongs. ZD-2138 is represented by Formula (5.2.11):



Abbott-85761 (5.2.7) Abbott-85761 is delivered to the |ung by aerosol

adm ni stration of a honbgeneous, physically stable and nearly

nonodi speweadoémrirul ati on; Gupta et al., "Pul nonary del i vecy/iBéi/@34ihe

5-1i poxygenase inhibitor, Abbott-85761, in beagle dogs,"” International
Journal of Pharmaceutics 147 207-218, 1997. Fenl euton, Abbott-79175,
Abbot t- 85761 or any of the above-describegsgderivatives thereof or of
tepoxalin, are conbined with the conpounds of Formula (1.0.0) to form
enbodi ments of the present invention. 10 Since the elucidation of the 5-LO
bi osynt hetic pathway, there has been an ongoing debate as to whether it is
nore advantageous to inhibit the 5-1i poxygendse enzyne or to antagonize
pepti do- or non-peptido | eukotriene receptorsi_Inhibitors of 5-1ipoxygenase
are deened to be superior to LT-receptor a goni sts, since 5-1ipoxygenase

i nhibitors block the action of #hefy SPES 5 OLO products, whereas
LT- ant agoni st s produce narrower] 15 ct s. Nevepidy

el*ess, enbodi nents of
the present invention includeO ombl ions of thé <éonpounds of Fornula
(1.0.0) with LT-antagonists as waH, as 5-LO inhibitors, as described

bel ow. Inhibitors of 5-1ipoxygenase having chem cal structures that differ
fromthe classes of N hydroxyureas and hydroxam c aci ds described(ggqyp
are also used in conbination with the conpounds of Formula (1.0.0) to form

L u][]g her terrblodizﬁeﬁfe@ tisﬁﬁagm §e5lé&i€‘e§§r|tiﬁ It'liig?y%'aﬁ\{eﬁc}?allyﬁﬁ Q&n@éfgp{sp%cilg% aRdGBs Been f
| erent CIl ass | . - SUnNS uted) - | ophene- - a Sul 1.0nam des O
For mul 5 (5. 2 8yetided | e VepiBiepte Sribns a5 Meyeipl Sl b oy SR g At Rt
i so- propyl  ndbtaisydopceanniog Z94213Handptieemgtives ghegkoRaresdistiqgsedinyCrawle@ st ehicl dlagxyl ,

phenyl, tetrakydh03d>6hRPitgdYdng clswlget%v.nﬁmah&hem.%z@é!%yd. mono- or
di -substituted by d, F, Br, CH3, , SCH3, SO2CH3, CF3, or iso-propyl. A

pr1 gfz er lr: eg ccg)rrpoKl ag gi;%hﬁéﬁnafcnaslim; m;lpa>t<jﬁ5na%e9hhibi§A¢3t Q%&&f@&ﬁ%ﬂ@@hﬁ@kﬁ&?ﬂ
- - e ur ] | ONn, O es unds
e b found PRoEan ggeund s AAbge helddh S8 NERT I bk e B S BB T o

i des as potent inhibitors of 5-1ipoxygenase,’ Bioquganic 5 & Medicinal
Chem stry 5(4) 779-786, 1997. Anot her distinEP\CL§§§ of 5-1i poxygenase
inhibitors is that of the 2,6-di-tert-butyIpQ$n§I 0

i

10 (5.2.12)

Two further distinct and related classes of 5-lipoxygenase inhibitors comprise a series
of pyridinyl-substituted 2-cyanonaphthalene compounds and a series of 2-cyanoquinoline
compounds discovered by Merck Frosst. These two classes of 5-lipoxygenase inhibitors are
exemplified by L-739,010 and L-746,530, represented by Formulas (5.2.13) and (5.2.14)

15  respectively:

F
a
~ CN N CN
o T o T
OH OH =
° LS ° ®
O O

L-739,010 L-746,530
(5.2.13) (5.2.14)



hydrazones described in Cuadro et al., "Synthesis and biol ogical eval uation
of 2,6-di-tert- butyl phenol hydrazones as 5-1ipoxygenase inhibitors,"

Bi oor ganiwo&mdixi nal Chemistry 6 173-180, 1998. Conpourd$/IBé1/i2Bi1S type
are represented by Formula (5.2.10): CH3 CH3 Het H3C I N -N HO H3C CH3
10 CH3 (5.2.10) where "Het" is benzoxazol-2-yl; benzothizazol -2-yl;
pyridin-2-yl; pyrazin-2-yl; pyrimdin-2-yk, 4- phenyl pyrimdin-2-yl;

4, 6-di phenyl pyrim din-2-yl; 4-nmethyl pyrimdin-2-yl; 4,6-dinmethylpyrim din-
2-yl; 4-butyl pyrimdin-2-yl; 4,6-dibutyl pyrimdin-2-yl; and

4- et hyl - 6- phenyl pyri mdin-2-yl. 15 The _

N- ( 5- subst i t ut ed) -Hekils sereqeming-Lal 3018 and biféhdPace dsclased imHubé e6al.2 @linolimes t he
2, 6-di - tert -daupblhPhaiRygeRisd iAAHIRS sytheEd AU bilodidal BrokiB)of L9k SHRY BXorddhe

b -d i ivati) f re.c i h the conpounds of
Formi a (1. 0. 0506y ShrmEnta dataabd ardierh s adEholrkGeimar o A 1 ur hor
di stinct cl f Bl Lol bi LS, L.hat
et howyt et 1 abydr opyFacs 3p ey bBthBlohRa® SRubif 7l 702198 o Formuieg
repr esent &d 5%-2#6}: Phithe e84 somaound \RB-299RI6 0BT R BRI #0IABE lass to gBich R 0 N
| / OCH3 CH3elobgs?.ot e sefibs 3flBfidingi-dnbginlien S-6)an6idpMBaldmtdcdi@dindé 8GhHiheL -

orally in a f speqgies and has been. evaluated in t t ment of
ast hma and r&gggnﬁ 8@8{‘%?‘&’?? 15's° 899-8)?85.‘”“&8%‘%?0%??%?%chrrzg'?fé\éfo I98%-ai | s
concer ni ng ZBr 2033fdhel alieve-deseribee Jetivadivesopf amyeofding cdbowenientionddr aussey, efe al,

J. Med. Cherombided H0he k89B8ound s Forhi£Y1.65) & form emb¥GfentEf Mhe %ﬁesgr%5 ;
1993. Anﬁkher. distinct class of 5-1ipoxygenase inhibitors is that to which

the SnitHRI i M*"BRecham conpound SB-210661 bel ongs. SB-210661 is
represented by Forlw&cﬁtio('nﬁo l%e %ga)éxygggée Engjime!\{hg othgr%ndogenous agent which plays a
significant role in the biosynthesis of the leukotrienes is the 5-lipoxygenase activating protein
(FLAP). This role is an indirect one, in contrast to the direct role of the 5-lipoxygenase
enzyme. Nevertheless, antagonists of the 5-lipoxygenase activating protein are employed to
15 inhibit the cellular synthesis of leukotrienes, and as such are also used in combination with

the compounds of Formula (1.0.0) to form embodiments of the present invention.

Compounds which bind to the 5-lipoxygenase activating protein and thereby block
utilization of the endogenous pool of archidonic acid which is present have been synthesized
from indole and quinoline structures; see Ford-Hutchinson et al., Ibid.; Rouzer et al. “MK-886,

20  a potent and specific leukotriene biosynthesis inhibitor blocks and reverses the membrane
association of 5-lipoxygenase in ionophore-challenged leukocytes,” J. Biol. Chem. 265 1436-
42, 1990; and Gorenne et al., "{(R)-2-quinolin-2-yl-methoxy)phenyl)-2-cyclopentyl acetic acid}
(BAY x1005), a potent leukotriene synthesis inhibitor: effects on anti-IgE challenge in human
airways,” J. Pharmacol. Exp. Ther. 268 868-72, 1994

25 MK-591, which has been designated quiflipon sodium, is represented by Formula
(5.2.15):

Cl
(5.2.15)



CF 10 (5.2.12) Two further distinct and related cl asses of 5-1i poxygenase
inhibitors conprise a series of pyridinyl-substituted 2-cyanonapht hal ene
conmpoundsweandoesseri es of 2-cyanoqui noline conpounds di secvaBad?2bin Mer ck
Frosst. These two cl asses of 5-1ipoxygenase inhibitors are exenplified by
L- 739, 010 and L-746,530, represented by Formulas (5.2.13) and (5.2.14) 15
respectively: F OCNNCN NI OOpHOJ g{CH OO L-739,01 0 L-746,530
(5.2.13) (5.2.14) WO 02/ 060875 PCT/IBC&/O? AT -164 Details concer ni ng
L-739, 010 and L-746,530 are disclosed in Dube et aL, "Quinolines as. potent
5-11 poxygenase inhibitors: synthesis and biological profile of L-746,530,"
Bi oorgani ¢ & Medi cirmabbdtherensdney irBlok2md-qlidlhe A98s o&ﬁ&nﬁd&n&%rﬂ&h&%ﬁ&ﬁ}ic

(Friesen et al i yr

0D 2136 of  For SIS GKASR 1N-oBRLRP BAVEL TGS LARN A ek Dy 6RCFRHr
(5.2.12) and tﬁéscame&sgeftvet'vm%rﬁnwtof the| eyemeptioned cclasses. eaye gfombined wnh the
Eylrldl nyl - subﬁtcbrhwumis&Fgmmmm@mmbhmoem&wd@ EsenhiheRtida: 73960%80
el ongs, oOr t , ) [

bel ongs; oF ars < e ' Tves e¥ﬁ%:Qﬁ§%l§#§;

above- nenti oned cl a@sesw rrwr«ecormmmsn@qumnulh (ﬂ h@) GOngEiUn dembinatieo rwithl @ceptor

(1.0.0) to fornphghded ﬁ?muﬁotﬁgneg rI]_‘IEBP rLQ‘&? Ntrp, 16hd OYENT FRD mogtns@'ﬁméﬁt' #Nhds
the 5-1ipoxygenase enz end ogenous agent whi ch

significant r oY LENes, %Y"&s@fﬁ?%@g?% infammRary| "esAeats-iEH £ B4 %"dtLtTQ‘* Classes of
5-11 poxygenase aateganisgst fionthe peaep@raof thédeAB)kotriEhéss aneodegciiitid dm tHenghrageaphs aiméch | N
contrast tqgthey,direct role of the 5-1ipoxygenase enzyne. Neverthel ess,

ant agoni sts of the 5-1ipoxygenase activating protein are enployed to 15

inhibit the cellul as- Mﬁﬁ—@ﬁle&eﬁﬁx}ﬂ&%bh%ﬂnﬂ%wn@@dm@ﬁxdlﬁé'q_hGEﬂrIQZ ab@opitssd

in combination wth e co For orme

of the present "THRUE] ﬂttac?ﬁmt(’:g;%gb g?f)ﬁﬁlcgaﬁng’eﬁdg 335 4(%69 @gl(%B'BWgeg‘??zE@”d 08°
activating protétho&iitay ¢tarl e by65Hi382 e repuesehied &y Fomute (5t2h):endogenous pool of
archidonic acid which is present have been synthesized fromindole and

qui noline structures; see Ford-Hutchinsgh et al., Ibid.; Rouzer et al.
"MK- 886, 20 a potent and specific |euk i @i osynt hesi s i nhibitor blocks
and reverses the nenbrane
s770
o\CH3 CH,
15 L-651,392 (5.2.16)

A class of amidino compounds that includes CGS-25019c is described in US
5,451,700 (Morrissey 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):

CH, O NH
o.
H,C” ~CH, 0""0

CGS-25019¢ (5.2.17)

20

Ontazolast, a member of a class of benzoxaolamines that are receptor antagonists
for LTB,, is described in EP 535 521 (Anderskewitz et al.); and is represented by Formula
(5.2.18)



associ ation of 5-1ipoxygenase in ionophore-challenged | eukocytes,” J. Biol.
Chem 265 1436- 42, 1990; and Corenne et a/.,

"{(R) - 2- qwDrelosas72- yl - met hoxy) phenyl ) - 2- cycl opentyl acet i ®ecaaBaiyo234{1BAY
x1005), a potent |eukotriene synthesis inhibitor: effects on anti-IgE
chal l enge in human airways," J. PharmacoL Exp. Ther. 268 868-72, 1994 25
MK- 591, which has been designated quiflipopn _sodium is represented by
Formula (5.2.15): CH3 H3CCH3 S CC NO "ONa H3CCH3 C XG (5.2.15) WO
02/ 060875 PCT/1BOLl/ 02341 -165 The above-nenti oned indol e and quinoline

cl asses of conpounds and the specific conpounds MK-591, MK-886, and BAY x
1005 to which they bel ong, or any of theg ove- described derivatives of
any of the above-nentioned cl asses, r;)biﬁed st h the conpounds of
Formula (1.0.0) to form enbodi mengsco TEN pr €5 invention. 5 9.2 Wth
Recept or Antagonists for Leukotrienes LTB4, L{C4,NEAD4, and LTE4 One or
nore conpounds of Fornula (1.0.0) is used in cenbination with receptor
antagoni sts for |eukotrienes LTB4, LTC4, LTD4¢ LTE4. The nost
significant of these |eukotrienes in terns of“-médiating inflamuatory
response, are LTB4 and LTD4. C asses of antagonists for the receptors of

t hese | eukotrienes are described in theOptzelastaphs which 10 fol | ow5.2.18)

4- Br ono- 2, 7- di enet hoxy- 3H phenot hi azi n- 3-ones, including L-651,392, are
potent receptor anf@orfidgtes FEHP LTB4 wverkersarle@sdede? i pigoyarduSas, 98ss 105
(Gui ndon et alperaatbchiBoxithidddimed 8ahidhlLate edceptbr. hntabor@®tsl fo8 A2rB, S déseffe@s @nirgsl by

Formula (5.2.18)51680 NadFakemit et I, Skl WS 9871119 (Anderskewitz et al); and which are

typified by BIIL 284/260, represented by Formula (5.2.19):

H:C ch, NH

BIIL 284/260 (5.2.19)

Zafirlukast is a receptor antagonist for LTC,, LTD,, and LTE, which is sold
10 commercially under the name Accolate®. It belongs to a class of heterocyclic amide
derivatives described in US 4,859,692 (Bernstein et al.); US 5,319,097 (Holohan and
Edwards); US 5,294,636 (Edwards and Sherwood); US 5,482,963; US 5,583,152 (Bernstein

et al); and US 5,612,367 (Timko et al.). Zafirlukast is represented by Formula (5.2.20).

15 Zafirlukast (5.2.20)

Ablukast is a receptor antagonist for LTD, that is designated Ro 23-3544/001, and is
represented by Formula (5.2.21):



15 L-651,392 (5.2.16) A class of am dino conpounds that includes
CGS-25019c is described in US 5,451,700 (Mrrissey and Suh); US 5,488, 160
(Morri ssewp;02a6m$73JS 5, 639, 768 (Morrissey and Suh). These PCeaBi/mB41
antagoni sts for LTB4 are typified by CGS-25019c, which is represented by
Formula (5.2.17): CHB ONHH3 CO,CH3 / | NH2 20 H3 C CH3 O O CGS-25019c
(5.2.17) Ontazolast, a nenber of a class_ gf benzoxaol am nes that are
receptor antagonists for LTB4, is described in EP 535 521 (Anderskewitz et
al.); and is represented by Formula (5.2.18): WD 02/060875 PCT/1B01/ 02341
-166- OH /> N, JCC H3C NN Ontazolast (5.2.18) The sane group of

wor kers has al so di scovered a class of benzenecarboxi m d@n des which are
receptor antagonists for LTB4, descrobedd i Ander skewi t z et
al.); and WD 98/ 11119 (Anderske et al.); and O ypi fied by
Bl I L 284/260, represented By '~ HORO LLINH2 | c~r H3C CH3
NH Bl I L 284/260 (5.2.19) Zafb %ﬁg is a reciptor ant agoni st for LTC4,
LTD4, and LTE4 which is sold “10 Co Wi al |y tnder the name Accol ate(r).

It belongs to a class of heterocyclic am de derivatives described in US
4,859,692 (Bernstein et al.); US 5,319, 094y(fdkohan and Edwards); 5 o1
5,294,636 (Edwards and Sherwood); US 5,482,963; US 5,583,152 (Bernstein et
al.); and US 5, 612, 3vhtelukistlicOa Riceddr. gntagdmétifon DA ShidhSis kP rcomanatcetly iter the

Formula (5. 2. 20n)ar:ne%ngu ax‘?@ 9\ is described in US 5,565,473. Montelukast is represented by Formula

5 (5.222)

Montelukast (5.2.22)

Other receptor antagonists for LTD, include pranlukast, verlukast (MK-679), RG-
12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195.

10 The above-mentioned phenothiazin-3-one class of compounds, including L-651,392;
the class of amidino compounds that includes CGS-25019c; the class of benzoxaolamines
which includes Ontazolast; the class of benzenecarboximidamides which is typified by BIIL
284/260; the heterocyclic amide derivatives including Zafirlukast, Ablukast and Montelukast
and the classes of compounds to which they belong; or any of the above-described

15  derivatives of any of the above-mentioned classes, are combined with the compounds of
Formula (1.0.0) to form embodiments of the present invention.

9.3 With Other Therapeutic Agents to Form Further Combinations

One or more compounds of Formula (1.0.0) are used together with other therapeutic

agents as well as non-therapeutic agents to form combinations that are further embodiments

20  of the present invention and that are useful in the treatment of a significant number of different
diseases, disorders, and conditions described herein. Said embodiments comprise one or

more compounds of Formula (1.0.0) together with one or more of the following:
(a) PDE4 inhibitors including inhibitors of the isoform PDEA4D;

{b) 5-Lipoxygenase (5-LO) ‘inhibitors; or 5-lipoxygenase activating protein (FLAP)
25 antagonists;



O, NOO - SpHOCH3 N CH3 15 Zafirlukast (5.2.20) Ablukast is a
receptor antagonist for LTD4 that is designhated Ro 23-3544/001, and is
repr esentwao obyedBoy mul a (5.2.21): WD 02/ 060875 PCT/ 1B01/ 028¢1/1B0116@83410 O O /
OHOH H3C1I / H3C O CH CH 3 O Abl ukast (5.2.21) Mntelukast is a
receptor antagonist for LTD4 which is sold comercially under the nane

SingulairO and is described in US 5,565, 47 8_I\/bntel ukast is represented by
Formula 5 (5.2.22): ONa+ OC / N HO H3C'CH3 Mbntelukast (5.2.22)

O her receptor antagonists for LTD4 include pranlukast, verlukast (M-679),
RG 12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195. 10 The

above- nment i ongd) pPoaniobihitag ioh-53ipoxygetdsays-LOJ acd rpagordsts of mateled iantiyatingd &EtoB92;
the class of am 'm. conpounds that includes CGS-25019c; the class of
benzoxaol ami nes "whi'ch includes Ontazol ast; the class of

benzenecar boxi @] dasiotec Wi dhic (LB ricRehnbnBiohlots o7 B4 26, 1108 ang LTE:;
het erocyclic am de derivatives including Zafirlukast; Ablukast and

Mont el ukast  aejl AhtiréstarhiassEs redeporgpagerists treluding Cetitiziey 1velading ; desloraatinepf
the above-descri P&Qﬁ}lédiﬁ’ee,ELtXBEOPé?%ngm@%F%fu r&)ntgnir%&%\é,e' ment i oned cl asses,
t S0 ormul a 8 . 0.

are conmbined with e cofnpoun to form enbodi ments of

the present i ngeriakidprotetide ML tdeefbitlagdiigs;apeuti ¢ Agents to Form Further
Combi nati ons One or nore conpounds of Forrmula (1.0.0) are used together

Wi th other thegpReUbhdCa,—adrenoceptor agonist vasoconstrictor sympathomimetic agents administered
orally or topically for decongestant use, including propylhexedrine, phenyiephrine,
phenylpropanclamine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline

10 hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and

ethylnorepinephrine hydrochloride;

(h) a4— and o,—adrenoceptor agonists in combination with inhibitors of 5-lipoxygenase (5-
LO);

(i) Anticholinergic agents including ipratropium bromide;

15 () B4+— to Bs—adrenoceptor agonists including isoprenaline, albuterol, salbutamol, formoterol,

salmeterol, terbutaline, orciprenaline, bitolterol mesylate, and pirbuterol;
(k) Theophylliine and aminophyliine;
() Sodium cromoglycate;
(m) Muscarinic receptor (M1, M2, and M3) antagonists;

20 (n) COX-1 inhibitors (NSAIDs); COX-2 selective inhibitors including rofecoxib; and nitric oxide
NSAIDs;

(o) Insulin-like growth factor type 1 (IGF-1) mimetics;
(p) Ciclesonide;

(q) Inhaled glucocorticoids with reduced systemic side effects, including flunisolide,
25 triamcinolone acetonide, beclomethasone dipropionate, budesonide, fluticasone

propionate, and mometasone furoate;
(r) Tryptase inhibitors;
(s) Platelet activating factor (PAF) antagonists;
(t) Monocional antibodies against endogenous inflammatory entities;
30 (u) IPL576;

(v) Anti-tumor necrosis factor (TNFa) agents including Etanercept, Infliximab, and D2E7;



agents as well as non-therapeutic agents to form conbi nations that are
further enbodinents 20 of the present invention and that are useful in the
t r eat mentwofo2acmryni fi cant nunber of different di seases, @CIaBders41 and
conditions described herein. Said enbodi nents conprise one or nore
conpounds of Formula (1.0.0) together with one or nore of the follow ng:
(a) PDE4 inhibitors including inhibitors of the isoform PDE4AD; (b)

5- Li poxygenase (5-LO) inhibitors; or 5-1 i'p18§ygenase activating protein
(FLAP) 25 antagonists; WD 02/ 060875 PCT/1B01/ 02341 -168 (c) Dual

i nhibitors of 5-1ipoxygenase (5-LO and antagoni sts of platelet activating
factor ( PAF); (WdMARDKodGdignefl@momagoni sts (LTRAs) includi ng antagoni sts of
LTB4, LTC4, LTD4, and LTE4; (e) Antihistam nic H receptor antagonists

i ncl udi ng ceti ¥ ZliGiepeplidasat adi ne, desl orat adi ne, 5 fexof enadi ne,

astem zol e, azel astine, and chl orpheniram ne; (f) Gastroprotective H2
recept or ant agbhilatedeukip gpnvgrting gnrymg ACEYPRIRIESEpt or agoni st vasoconstri ct or

synpat hom net i S mnistered orally or topically for decongestant
use, includi ng%ﬁ@%@f"ﬂg&gﬂﬁsi ne, phenyl ephrine, phenyl propanol am ne,

pseudoephedg i nﬁdé)%ﬁg{'%ﬁ'ﬁ{"g&%d@mé%ﬁ%#@{n' %A“‘%%H@ﬁ&éo' ine 10 hydrochl ori de,

t et rahydr ozol i orl zol'i ne rachl oride, and

et hyl nor epi nepfypidiheByifg;ochl oride; (h) a,- and a2-adrenoceptor agonists in
conmbi nation with inhibitors of 5-1ipoxygenase (5- LO; (i) Anticholinergic
agents incl udi g)wmAr bdsepinibiodey om de; 15 (j) R - to (4-adrenoceptor

agoni sts including isoprenaline, albuterol, salbutanol, fornoterol,

sal met erol, t e(ddiBladoseré phaapbatp dehydiogevese ibhibiks er ol mesyl ate, and

pi rbuterol; (k) Theophylline and am nophylline; (1) Sodium cronoglycate;
(M) Muscari ni c(qedtapBorand e ;reepior A¥RIONBT: ant agoni sts; 20 (n) COX-1

B L
L () R R R o

becl onet hasone(ﬂ?mi%gh%@gtg,,e&%@ﬁgﬁg;de, fluticasone propionate, and
nonet asone furoate; (r) Tryptase inhibitors;

(i) Xanthine oxidase inhibitors, e.g., allopurinol;
(i) Uricosuric agents, e.g., probenecid, sulfinpyrazone, and benzbromarone;

15  (kk)Antineoplastic agents, especially antimitotic drugs including the vinca alkaloids such as

vinblastine and vincristine;
() Growth hormone secretagogues;

(mm) Inhibitors of matrix metalloproteases (MMPs), ie., the stromelysins, the

collagenases, and the gelatinases, as well as aggrecanase; especially collagenase-1

20 (MMP-1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3),
stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11);

(nn)Transforming growth factor (TGFp);
(oo)Platelet-derived growth factor (PDGF);
(pp)Fibroblast growth factor, e.g., basic fibroblast growth factor (bFGF);
25  (gq)Granulocyte macrophage colony stimulating factor (GM-CSF);
(rr) Capsaicin cream,;
(ss) Anti-emetic agents including NK-1 receptor antagonists and D-4418; and

(tt) Anti-depressants.



(s) Platelet activating factor (PAF) antagonists; (t) Monoclonal antibodies
agai nst endogenous inflammtory entities; 30 (u) IPL 576; (v) Anti-tunor
necr osi s waoro608(STNF( x) agents includi ng Etanercept, |nflipcirmd/o2a6d D2E7;
WD 02/ 060875 PCT/ 1B01/ 02341 -169- (w) DMARDs i ncluding Lefl unoni de; (x)
TCR peptides; (y) Interleukin converting enzyne (ICE) inhibitors; (z)

| MPDH i nhibitors; 5 (aa)Adhesion nol ecul e 11 Bhl bi tors incl uding VLA-4

ant agoni sts; (bb) Cat hepsins; (cc) MAP ki na<e i nhi bi tors; (dd)d ucose-6
phosphat e dehydrogenase inhibitors; (ee)Kinin-B, - and B2 -receptor
antagoni sts; 10 (ff) Gold in the formof an aurothio group together with

vari ous hydromﬁﬂAllcEmD@QBETlgtgg[I'I‘HEUNUENEQ eSSI ve agents, e.g.
h : B ) = I ‘a t

cycl ospori ne, ANt i - gout agent s, e.g.

col chicine; (i) Xamt:,mégenpm %&ﬁ #oFHstéJnQérﬁs 5 Barncd Qi tnglcomgwnbs of
Uricosuric agents, eC| ul f1 npyrazone, and benzbr omar one;

(kk) Ant i neopl &Qfma ébgﬂ stogeé%e[:')é’t‘i ‘I’tf“if té%ﬁ’t‘?‘P ‘E@@?’Hs &F RGeS herRPeYE FR5NEHER nca
al kal oi ds suchhexs anei riebiest | are agrobivedn oiths twihate jard | fb) thas ombét bat rm)haantlonal
secr et agogues ’ph%medtl@%‘ tHcE tabie® arrrégrt (o' férn{r@ SQJIJA B%@éuﬁ%g Yor Qrigl\{ﬁ‘?e)rent buf:es ’of
stronel ysins, g ses, | nases,

aggr ecanase; @gmtravqryw*a@n w18 yiiirad for P”Y 2(‘19'( RAVROt] S We‘b‘Fﬁ %@éwaéteiozthe IVioEeg) ,

col | agenase- 3 did¥ar, bBgandsibh rehizs by divenYuRer s, being tregte®! ysi n- 2 (MWP- 10), and
stronmelysin-3 (MW-11); (nn)Transform ng gromh factor (TGH(3);

(00) Pl at el et - deri velthegrefatrdd rfoatet of adrMBDSFgtion (qo pheFedorpobhdesdf Fgrmowd (1.0.Q) by
e.g., basif firokl @stal aubih ffﬁ'ﬁh%ﬂor(sb%:r@@red afd dbiBR A &%&snérvfggh%hage

colony stlrrulatlngfactor (Gw { (r sal cin cream s)Anti-enetic
agents incl udi MRPIRKIMOMaLReeRding, h&gﬁ’é‘?ﬂaéac“g” afrﬁﬁrc'bf%ﬂ‘i@m”%ﬁ ‘hEt”ta)‘”e’ in which
Ant i - depr essarthey. ardND H22)iVe6 @84 patietilin h8&Hldf@2Adhent ardldiftussed further below.

The pharmaceutical compositions of the present invention comprise any one or more
of the above-described inhibitory compounds of the present invention, or a pharmaceutically
15  acceptable salt thereof as ailso above-described, together with a pharmaceutically acceptable
carrier in accordance with the properties and expected performance of such carriers which
are well-known in the pertinent art.

The amount of active ingredient that may be combined with the carrier materiais to

produce a single dosage form will vary depending upon the host treated, and the particular

20 mode of administration. It should be understood, however, that a specific dosage and

treatment regimen for any particular patient will depend upon a variety of factors, including the

activity of the specific compound employed, the age, body weight, general health, sex, diet,

time of administration, rate of excretion, drug combination, and the judgment of the treating

physician and the severity of the particular disease being treated. The amount of active

25  ingredient may also depend upon the therapeutic or prophylactic agent, if any, with which the
ingredient is co-administered.

The above-described compounds of the present invention may be utilized in the form
of acids, esters, or other chemical classes of compounds to which the compounds described
belong. It is also within the scope of the present invention to utilize those compounds in the

30 form of pharmaceutically acceptable salts derived from various organic and inorganic acids
and bases in accordance with procedures described in detail above and well known in the art.
An active ingredient comprising a compound of Formula (1.0.0) is often utilized in the form of
a salt thereof, especially where said salt form confers on said active ingredient improved
pharmacokinetic properties as compared to the free form of said active ingredient or some
35 other salt form of said active ingredient utilized previously. The pharmaceutically acceptable

salt form of said active ingredient may also initially confer a desirable pharmacokinetic



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10. 0 Pharmaceuti cal Conpositions and
Formul ati ons The description which foll ows concerns the manner in which the
conmpoundswofo2/oéisrsrul a (1.0.0), together with other therapedtriiBoiagesit s or
non-t herapeutic agents where 5 these are desired, are conbined wth what
are for the nost part conventional pharmaceutically acceptable carriers to
form dosage forns suitable for the differgnt routes of adm nistration
which are utilized for any given patient, as well as appropriate to the

di sease, disorder, or condition for which any given patient is being
treated. The preferred routes of admnistration for the conpounds of

Formul a (1. 0. @Yopaitye ofyysaid] Bctine yingnédiamt athichnitl deena spévidusty pdssésspmsd priagpaveed
and del i ver ed gl GREN Bt dhaRcodyAShitO8 said Q&Fv@'r’g?éauehm& l:tqg jt ﬁwg?e{ gbtﬂ,\q
the preparation of such formulati'ons and the manner in I'ch

be given to aaﬁ%YttY'émet?"Hyneed of treatnment are di scussed further beI ow The

phar maceuti cal sitions .of .t he ese nventi on, c se a one
nore of the abov ge h?ﬁ"ﬁcﬂ('"et'%ipbop LRy arf{)aﬂ'ﬁﬁén%?d'etnﬁggﬁb e@%yn{’g FYpER yl on,
or a phar nbce@gffected ipgjude] B.gadhepariis & \sla¢ht saithegtiv fngrediend is dranpovted deresy cdled,

t oget her Wi t h ynRRBSBGREH inC &k »haacoq@a;paa%epog.a\vew ffeck %@s&grpqamcast%&.ant he

properties an cted perfor carriers whi are well - nown
in the perti ng’ﬁ’ﬁ ma“ﬁqé’"ﬁﬁﬁ% ? aﬁ%‘?ﬁ“‘(ﬁé”?’ﬁﬁ?"@d}"’é‘ﬁ? thﬁﬁ%ﬁte Heafmiust@lomheine

wi t h the carr iter prarinageutidas cbrmpospuomdmmpoaastl aod earthois agy@tofniram physiblogied yand
dependi ng UpoBa%Q@gu&ﬁ’%to‘é’ %%ﬁ%ll%ctt%vﬁl%lﬁt§l G & Lﬁﬂlg'Q)f 00 Gt lncgr%hent is

adm nistration. [t should be understood, however, peci
and treat iBnt USWAly qerenpeit Wway theasharactsr &k thearertiswer salt §°"’Eléﬁ?é?iﬂ viyshnt ytiNzadi et y
of factors, i moithediasghd drisanaotierstatas, an‘aoﬁ;b@ssplemnfdfeauc@&p@u@ebd@mpw)pe@adet he

age, body wei tmoéy‘?%;ﬁg{)%som%% Bihsalozgc)ﬁhe %;rgéient IrEté d\ﬁ%p? Ipahe?m& bé Fig %ﬁ?/ter ate

of excretion, ination, an fci an
and the sever Whie 'di’l‘d $heiopnand LISPEASIORE, @éaf%a%@hﬁgosageéqr@a w'frr@u&rfdam ragfd

active 2f5 i NQrapsbrRiok dff&yldach\Q: wereeiast. L@@H’hn@é’tﬁor’[ Bﬁéa?d)@bﬂvb%g?édlém(?splﬂ')él Ak C
agent, if any

;
above- descri b@ae enIeQ r8ﬂﬁ 2 O(Pn rf'i{ap rg)éé atsoTsn\c}fe q?tﬁncor%?f' 66’86 u?ridl F%oé'amy'nb?the
form of aci d§b806§'P@PfsSUCbtan @talhéqsagth@rm ¢a1l becddgersely affsfcted dyrpbyairabchiagackdristids t he

conpounds des %Déhb&dpolé?@} Qeﬂﬁzsns lchuded b@'xrﬁ@tldﬁ éfhh@gé%lh@gﬂﬁﬁmgéostah@esmj&%ﬁmy
form of pharnmaceuti call

invention to utiljze t @fﬂw 30 3/
accept abl e saldfggs'tH%FPVgﬁsfaP |"Eﬁ§”§'a ?bjarm‘?f' A REPPHISIOP FhiFP PresenassOf farser
bases i n accomttendwgsiand metamshubg enzees rdf ledmicpsdethaliltestiba \fieraaod thvee liver.
known in bhe %ﬁnulatu&?o@s%h‘a\éﬁve‘u@éoﬁ‘éﬂﬁ Aty f@%ﬁaﬁﬁ&gw Qh éétf(%: fH' ’P\ﬁf

(1.0.0) is often utilized in form of especl a

said salt for r?Fc?fﬁFté(Ps'"oﬂveé‘%S’Wgaept plrMiaingg PREY 0B ROTe rPértB?/e?tﬂ’o"ep'f?ﬁ'F%E lefst i ¢
properties as eaanplareddvith@bsdgtioh bealfdosage armsai d active ingredi ent or sone
35 other salt formof said active ingredient utilized previously. The

phar maceuti cal | y adowpgdhs gharmageutidab saits aecitedifuithat ebarve, fhnsg wticersre pegferadds o

initially configuda dﬁ?ﬁrierrﬂ)bIirﬁiteﬂh@"aE@-ﬁ@,lﬂeg‘ﬁété,Qitrate, fumarate, giuconate, hemisuccinate,
25  hippurate, hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate,

thiomalate, tosylate, and tromethamine.

Multiple salts forms are included within the scope of the present invention where a

compound of the present invention contains more than one group capable of forming such

30 pharmaceutically acceptable salts. Examples of typical multiple salt forms include, but are not

limited to bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and
trihydrochloride.

The pharmaceutical compositions of the present invention comprise any one or more
of the above-described inhibitory compounds of the present invention, or a pharmaceutically

35 acceptable salt thereof as also above-described, together with a pharmaceutically acceptable



WO 02/ 060875 PCT/ 1B01/ 02341 -171 property on said active ingredient which
it did not previously possess, and may even positively affect the

phar macodyoames7of said active ingredient with respect teciTuBoitthasiapeuti c
activity in the body. The pharnmacokinetic properties of said active

i ngredi ent which may be favorably 5 affected include, e.g., the manner in
whi ch said active ingredient is transporte cross cell nenbranes, which
inturn may directly and positively affect e absorption, distribution,

bi ot ransformati on and excretion of said active ingredient. While the route
of adm nistration of the pharmaceutical conposition is inportant, and
various anat ongeier in pivpsiaoteogitic e paopertiep ahh ekogteaglerfbraahar of stam carribrsivirath| y

af fect bi oavai L abi)-kdown l{,]n‘% SQhuRi ki ty of said active ingredient is 10
usual | y dependent upon t CRaracter of the particular salt formthereof

which it utilized. T@&éﬁﬁ%meﬁ%sh@@d I@e,rrélh %ﬂxd%%é&&@@&@ent@%x@iﬁlﬁﬁ@Ua':djuvants
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| i pi d sol utd onte artidarsfospevidinmfasorabis puwpbttieas tisofinathrdosmgdichicompositivn| lin srésul t
inless rapid toalmgegt@guemaﬂferssmepb ﬁWsVéabﬁe@g 64y &@Larmgée%k.ca"?g&waele Ghieal d
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oral dosage f oamotadetdied adsweiptadl of tied YeidUE pby ofphyrsdiead. TyprabBeiresrs $iciugs but
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mucosa, destruct gesti've enzy rregu sor

or propul si®n 8P WtﬁP%s%ithUfB?" sl Qi'P“m'Bwt H&SPW%QS'YC'%(?OWE’I %Eb‘?)lﬁoéﬁ‘f’ﬁ'b'v

e][lzymsz of t hesdibi® pastial dhelidet razmﬁaaif shtliatea, vegétarn@fa_tt} acmi&r hyd?&beﬁﬁé%rbélﬁwtdllgn
of sai actlveln AT\ WoRge] rent i ca accept.a sal t
forms may be e tF ?E]‘g o‘? ectroo)(}es egmp olamlne llmﬁeVI a nbﬁ)brrl%%o ?118 ateor}o?qullgm

above-recited h\fdmle@mbospéﬁfQOthm efdomr‘«‘t mhbsmc‘ptm @lﬂoi@ﬁl stiea Imagoesige trisdicate .

Among the phar {m&wt pGradlias; te%umss%tsae@h fubdthfes; ab@vesodmp%@rth@thy@éuﬁuose
ut are n mted to ac

preferred . ate
Plnarat e, & UcBbRTenR el cOVReaRs 9axdsr pRlrare=myanBERrEis sk ponrers
hydr obr om de agordol mhat e, mandel ate, neglumne, nitrate, ol eate,
phosphonat e, pival ate, sodi um phosphate, stearate, sulfate,

sul fosal i cyl at e, t aMpfeapaiticulariy them| Gapriers uged) imthe, pharpRcevlisak EomRRAsitens of the

Mil tiple salt Spr%éﬁ'nlfrﬁnv@:ﬁtﬁml ddEipHSte darlbué RiaBsdshgnassepies of additReP WhRE e mtvBisi ON
where a COprOU ent i nvention.

ont ai ns re than pn rou
el o of oy HAsheRderhi SoiBRSNEM kDYDY ket KRl AP sk e R refitha
typi cal nuPk®i pbaagraphs. f orns i ncl ude, but are not limted to bi tartrate,
di acetate, di fumarate, dineglum ne, hosphat e, di sodium an
tri hydrochl ori de. Tﬁ@d'ﬁ(ﬁ‘érﬁﬁa@é@fﬁ'wgeﬁgrﬁ%§P‘i‘qddﬂ§th'|”  ¢rsirest %’s‘éﬂqet?rﬁW‘@HPHon
conpri se any oa® dmpisy aidigihg bt by @celeseid fledhl atdit Beit,analic aciapoid pespiodic

the present i ng&pt ét%?\’gelpécio% SBB%JW;%%%HO‘&@L&X nitric acid and sulfuric acid may be used but
are less preferred. Alkalizing agents include, e.g., edetol, potassium carbonate, potassium
25  hydroxide, sodium borate, sodium carbonate, and sodium hydroxide. Alkalizing agents which

contain active amine groups, such as diethanolamine and trolamine, may also be used.

Aerosol propellants are required where the pharmaceutical composition is to be
delivered as an aerosol under significant pressure. Such propellants include, e.g., acceptable
fluorochlorohydrocarbons such as dichlorodifluoromethane, dichlorotetrafluoroethane, and

30 trichloromonofluoromethane; nitrogen; or a volatile hydrocarbon such as butane, propane,

isobutane or mixtures thereof.

Antimicrobial agents including antibacterial, antifungal and antiprotozoal agents are
added where the pharmaceutical composition is topically applied to areas of the skin which
are likely to have suffered adverse conditions or sustained abrasions or cuts which expose

35 the skin to infection by bacteria, fungi or protozoa. Antimicrobial agents include such

compounds as benzyl alcohol, chlorobutanol, phenylethyl alcohol, phenylmercuric acetate,



35 acceptable salt thereof as al so above-descri bed, together with a

phar maceutical |y acceptabl e WD 02/ 060875 PCT/ 1B01/02341 -172 carrier in
accor dancgow2nénsthe properties and expected performance oPCIUBI/R34Iri ers
which are well-known in the pertinent art. The term"carrier" as used
herei n includes acceptable diluents, excipients, adjuvants, vehicles,

sol ubili zation aids, viscosity nDdlflers eservatives and ot her agents
wel | known to 5 the artisan for prOV|d|ng avor abl e properties in the
final pharmaceutical conmposition. In order to illustrate such carriers,

there follows a brief survey of pharmaceutically acceptable carriers that
may be used i npdtéssiuphsorrate eod sarbik acidnpoifungabagentsfindude spcremmumdsmmdnmc
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proteins, serum al bu osphat es i ne:
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part|cularl , the carriers used I n the pharhaceutica osi tions o e
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aci di fyi ng age®P¥% teatgut 2.0 by peigi¢r the t@@'&@m@ﬂsﬂmeu c acid, malic aC| d and

propionic acid. Stronger ,acids such as hydrochloric acid, nitric aC|d and
sul furic acid may b'é”tl?g Pty e ag%é’ eB'?teﬁ?'/ é’? R ingggdienisi 9 g eRpgReceutical
i ncl ude, ely., copubesioin frqpodamsgi onvegrdationetiyexidping agsitspres2ht ihytercomipdsitionsself um

borate, sodi U%rc%bgs%a%ﬁnroﬁﬂg'\tsgg 0>§g&£ { &I%ﬂétﬁ thrﬁ? t?@%ﬁl%xwlisgﬁ

contain active am ne grou suc ' et hanol ant ne

be used. Aer odgyatsd BW?NV{:?WF? éW@W%%ﬂDPﬁoéﬂ agifh epolestive matabisiiiee lopdacty and
conposi ti on i sdddecygalde] sodeiredetalsisafile, 3aifud giokide) astEtbcdph@bisf | cant pressure.
Such propellants include, e.g., acceptable fluorochlorohydrocarbons such
as di chl or odi f | uor oBeffefison @gent$ e orsed db rméihtgior @ etehisade pHaofda @dhposition once

trichl or ongnof J;M.gmat P e éne&tt;%@%as.d%?&tmdaghtﬁkr@ éamrsr%qﬁrcgmso@%hoﬁﬁe
but ane, pr opane i SO U.F ane _or m xtures her eof Antim crobi a
|

i ncl udi ng ant | BEECEPe™, | The bffering may be sglgctar P p ABIPRg thase 'amliar g t"&r%’9 sa&c&'i@%ld

wher e t he pharimatheubpieparbtionowh @barmmaoeutical taiositdnsy egpplaledn t acettes agotadsiunhe

skin which metaphosphate, potassium phosphate monobasic, and tartaric acid.

Chelating agents are used to help maintain the ionic strength of the pharmaceutical
25 composition and bind to and effectively remove destructive compounds and metals, and

include, e.g., edetate dipotassium, edetate disodium, and edetic acid.

Dermatologically active agents are added to the pharmaceutical compositions of the
present invention where they are to be applied topically, and include, e.g., wound healing
agents such as peptide derivatives, yeast, panthenol, hexyiresorcinol, phenol, tetracycline

30 hydrochloride, lamin and Kinetin; retinoids for treating skin cancer, e.g., retinol, tretinoin,
isotretinoin, etretinate, acitretin, and arotinoid; mild antibacterial agents for treating skin
infections, e.g., resorcinol, salicylic acid, benzoyl peroxide, erythromycin-benzoyl peroxide,
erythromycin, and clindamycin; antifungal agents for treating tinea corporis, tinea pedis,
candidiasis and tinea versicolor, e.g., griseofulvin, azoles such as miconazole, econazole,

35 itraconazole, fluconazole, and ketoconazole, and ailylamines such as naftifine and terfinafine;

antiviral agents for treating cutaneous herpes simplex, herpes zoster, and chickenpox, e.g.,



are likely to have suffered adverse conditions or sustained abrasions or
cuts which expose 35 the skin to infection by bacteria, fungi or protozoa.
Ant i m cr owDabkoegent s i ncl ude such conpounds as benzyl al eamaB1/02341

chl orobut anol , phenyl et hyl al cohol, phenylnmercuric acetate, WO 02/ 060875
PCT/ 1B01/ 02341 -173 potassium sorbate, and sorbic acid. Antifungal agents
i ncl ude such conpounds as benzoic acid, hujyl paraben, ethylparaben,

nmet hyl par aben, propyl paraben, and sodlun1benzoate Anti m crobi al
preservatives are added to the pharmaceutical conpositions of the present
invention in order to protect them against the gromh of potentially
harnful 5 m ccpdvigafainsipeyir, ad ediacygondd Bytinistardtks fohieeatiqgipros, gthieis end tamtact n

SOMme cases Carhe%a?ﬁs g}"gﬁvﬁlpﬂenhyh%n@ kerﬂhé’@ﬁ‘e QEteﬁnz‘S@”’f&%‘ié&deoEbtmir Kﬁl%cnvastme
preservatives wth cgueous and lLip sol ubi | | are desirabl e.

Sui tabl e anti rﬁneﬁed‘mlaarmep# icalrgethees f‘irr‘i?ﬁeﬁ'a%pa'@ 'G'tat'°%lPW§/'|t°hE‘§t%9 SORogsine,
hydr oxybenzoi didesind, dupuoapeomﬁtmareadlrteshydpicelnnneymdmnmdgemm toy rgtiavisdopdin and

sodi um 1 o i
chlori de, péﬁﬁﬁ@?’ ?O or| ty[)@gﬂ,gh?{d&g (ﬁ%qﬁsopdan gcllpnkcgdéerl tI(t;si f\%
quat er nary amﬁﬁ?ﬁeWc'BfﬁﬁGOnég é??ﬂza"t?&t“ﬂbﬁh'ﬁf'dﬁoﬁ’%ﬂ?‘@d"”?ﬁdtﬂ‘azB’I'q Stamins aicka,

di azol i di nyl weaativesnikrédtisGehcts WsBoptidiy] ocupteranicatite, tetihdiaaed aideetnoPTA) .
Preservatives are preferably enployed in anounts ranging fromabout 0.01 %
to about 2.0% by wdligpetsingfardheispertinb agentp@sd tsasinas Aidls ifoxthel areparatiomeofadabddl t o

protect all ofrbleibddGhe HeBid, .40 pokddEndH) BEVIRAE WrldGibon dikideONPOS tion from
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25 sequestering agents comprising cyclodextrins; solvents, e.g., acetone, alcohol, amylene
hydrate, butyl alcohol, corn oil, cottonseed oil, ethyl acetate, glycerin, hexylene glycol,
isopropyl alcohol, isostearyl alcohol, methyl alcohol, methylene chloride, mineral oil, peanut
oil, phosphoric acid, polyethylene glycol, polyoxypropylene 15 stearyl ether, propylene glycol,
propylene glycol diacetate, sesame oil, and purified water; stabilizers, e.g., caicium

30 saccharate and thymol; surfactants, e.g., lapyrium chloride; laureth 4, je., a-dodecyl-o-

hydroxy-poly(oxy-1,2-ethanediyl) or polyethylene glycol monododecyl ether.

Emulsifying agents, including emulsifying and stiffening agents and emulsion
adjuncts, are used for preparing oil-in-water emulsions when these form the basis of the
pharmaceutical compositions of the present invention. Such emulsifying agents include, e.g.,

35 non-ionic emulsifiers such as Cy -Cy fatty alcohols and said fatty alcohols condensed with

from 2 to 20 moles of ethylene oxide or propylene oxide, (Cs -C;2)alkyl phenols condensed
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cal ci um (DMSO). Such compositions wili also typically include ointment bases, e.g., petrolatum,
polyethytlene glycol, lanolin, and poloxamer, which is a block copolymer of polyoxyethylene

and polyoxypropylene, which may also serve as a surfactant or emulsifying agent.

Preservatives are used to protect pharmaceutical compositions of the present

30 invention from degradative attack by ambient microorganisms, and include, e.g.,
benzalkonium chloride, benzethonium chloride, alkyl esters of p-hydroxybenzoic acid,
hydantoin derivatives, cetylpyridinium chloride, monothioglycerol, phenol, phenoxyethanol,
methylparagen, imidazolidinyl urea, sodium dehydroacetate, propyiparaben, quaternary
ammonium compounds, especially polymers such as polixetonium chloride, potassium

35 benzoate, sodium formaldehyde sulfoxylate, sodium propionate, and thimerosal.
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Surfactants are employed to provide stability for multi-component pharmaceutical
25  compositions of the present invention, enhance existing properties of those compositions, and
bestow desirable new characteristics on said compositions. Surfactants are used as wetting
agents, antifoam agents, for reducing the surface tension of water, and as emulsifiers,
dispersing agents and penetrants, and include, e.g., lapyrium chloride; laureth 4, ie., a-
dodecyl-o-hydroxy-poly(oxy-1,2-ethanediyl) or polyethylene glycol monododecyl ether;
30 laureth 9, jie., a mixture of polyethylene glycol monododecyl ethers averaging about 9
ethylene oxide groups per molecule; monoethanolamine; nonoxynol 4, 9 and 10, ie.,
polyethylene glycol mono(p-nonylphenyl) ether; nonoxynol 15, ie., o-(p-nonylphenyl)-o-
hydroxypenta-deca(oxyethylene), nonoxynol 30, ie., o-(p-nonylphenyl)-o-
hydroxytriaconta{oxyethylene); poloxalene, ie., nonionic polymer of the polyethylene-

35 polypropylene glycot type, MW = approx. 3000; poloxamer, referred to in the discussion of



and pol yoxypropyl ene, which may al so serve as a surfactant or enul sifying
agent. Preservatives are used to protect pharnmaceutical conpositions of the
present WO onssm i on from degradative attack by anbi ent ®mCTnB@ra4dt sns,

and include, e.g., benzal konium chloride, benzethonium chloride, alkyl
esters of p-hydroxybenzoic acid, hydantoin derivatives, cetyl pyridinium
chl ori de, nonot hi ogl ycerol, phenol, phenoxyﬁt hanol, nethyl paragen,

i m dazol i dinyl urea, sodium dehydroacet ate, 'propyl paraben, quaternary
ammoni um conpounds, especially polynmers such as polixetoni um chl ori de,

pot assi um 35 benzoate, sodi um formal dehyde sul foxyl ate, sodi um propi onat e,
and t hi mer osal oinWen0i24s86 ABKE 86 aapb&&l@zae@énd 501stdarste, 4 U S pAIROIyNP-aBMRLS!), AL €

bresent | vent PHERANORREI Eriieesenagte: bolh{FEFEM i ies RO G age bt y
of natural cygk)-Eodbdegashodigdnkydesolysapatel 20, ok., fsorhitam) gnondaddesdnoste C potybax es
W th_a variety gl akif 'pgﬂy§orba4é1goa} S&B.E%%thﬂgxéde%oﬁtbZp%g,foxt H‘%%%}aﬂé‘é{%ﬁg

6-, 7- and 8-glucose resi
a- cycl odext? i nBOYRIRAR PG dex spias, ”@ﬂ@cﬁﬁﬁw&?%ﬁé%@tyﬁqxhé 2- et'ra@@cwcwwﬁerwte 65,

Sui talblg cycl od@xgdrbuaa tg&ﬁédédﬁloa@ Boly(oxd 1cz,tahénéapyn> rdorysorﬁét@y@lledwlﬁﬁ.fahrknono- )
ycycoextnn clodextrin an ed cyclodextrins. Solvents ic

may be used in prepaerclerr]loa?h poﬁﬁ ﬂazcc%{} éf n% rba&el 0 of’ thsgrb'tﬁ'? esté#?

i nventi on i ncl agedecenqgte, pa'a@xbhéethaheﬁ@yh(ﬁodlumdwrxéﬁelfdte/dtprartae mopglayhte adogaitan| |,

corn oil, 10 %hém%em%r{ moeadayﬂ.ta@ce&aiaﬁ,mcﬂbéfsﬁsﬂensorM@xxés%m@eakyébm.tan
i sopr opyl nmet hyl al cohol, nethylene chloride,

éco L? al cohol ,
m neral oi I p&iRifate: 8’?‘%”@1%?5}‘?8?3 % acid, polyethylene gl ycoI
pol yoxypr opy| ene 15T§% %ﬁérﬂgc&ﬁu@ﬁ bm@ésﬂB%@ gptﬂg%L%s%ﬁL |hve[PxE<)Q1p¥|a Ee gn%gé’ el using

di acetate, sesane ol
for use incl udéeryétrglghtf%\a@ré|mmﬁ°§a'e@\hah'at B ‘ﬁﬁi'dlrldﬁw?ﬁﬂ by I'E? stlsaﬂfcémr@nagf@ht S

are typically ware the ph@rmué@i&al @Bnapds%nst anhé:@{eseihpmk/érﬁ.aﬁ b@rb‘ﬁndléla@kd@sraﬁd%r
provi de desired, Vi $GOsit Fx har act er.i ﬁt CS

ther so vent on rlou onents of r I d I nf are brou&\t
cetyl esters wiX, él(t: ho 5?'3‘? R SyntheYTe %{P%?F il
emul si fyi n§d wai@gemrc F'DcﬁﬂysPfaFtICﬁ‘nQT%XWh'W”nW“b bwaﬂlcta@ddlamlyl byv opasider g ras

are often usedcbfehiBRAr tTh’ésé’é‘JnH&JnMntQBa\ﬁJr%sﬂeE&@d wga,-rr @&mﬁm %Ll &ﬁrcm m.myZQ
phar maceut i cal co esent i nvention and. i
|
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gal act ose, | actose, sucrose, erythrose, ycera or ‘any c¢onbi nati on
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accordance with the following general procedures. The continuous water phase is first
heated to a temperature in the range of from about 60° to about 95°C, preferably from about
25 70° to about 85°C, the choice of which temperature to use being dependent upon the physical
and chemical properties of the components which make up the oil-in-water emulsion. Once
the continuous water phase has reached its selected temperature, the components of the final
composition to be added at this stage are admixed with the water and dispersed therein under
high-speed agitation. Next, the temperature of the water is restored to approximately its
30 original level, after which the components of the composition which comprise the next stage
are added to the composition mixture under moderate agitation and mixing continues for from
about 5 to about 60 minutes, preferably about 10 to about 30 minutes, depending on the
components of the first two stages. Thereafter, the composition mixture is passively or
actively cooled to from about 20° to about 55°C for addition of any components in the
35 remaining stages, after which water is added in sufficient quantity to reach its original

predetermined concentration in the overall composition.
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temperature and therefore will melt in the rectum to release the drug. Such materials include

cocoa butter, beeswax and polyethylene glycols.

The pharmaceutical compositions of the present invention may also be administered
topically, especially when the target of treatment includes areas or organs readily accessible
30 by topical application, including diseases of the eye, the skin, or the lower intestinal tract.

Suitable topical formulations are readily prepared for each of these areas or organs.

Topical application for the lower intestinal tract can be effected in a rectal suppository
formulation, as described above, or in a suitable enema formulation. Topically active

transdermal patches may also be used.

35 For topical applications, the pharmaceutical compositions may be formulated in a

suitable ointment containing the active component suspended or dissolved in one or more
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25 contained in a solid implant composition providing delayed-, sustained-, and/or controlled-
release of said active ingredient; (b) is contained in a particulate composition to be inhaled
into the lungs; or (c) is contained in a particulate composition to be blown into suitable body
tissues or cavities, where said composition optionally provides delayed-, sustained-, and/or
controlled-release of said active ingredient; or (4) ingestion of said pharmaceutical

30  composition in suitable solid or liquid form for peroral delivery of said active ingredient, where
said active ingredient is contained in a solid dosage form; or (b) is contained in a liquid

dosage form.

Particular dosage forms of the above-described pharmaceutical compositions include

(1) suppositories as a special type of implant, comprising bases which are solid at room

35 temperature but melt at body temperature, siowly releasing the active ingredient with which
they are impregnated into the surrounding tissue of the body, where the active ingredient

becomes absorbed and transported to effect systemic administration; (2) solid peroral dosage
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in a suspension as a suspended solid in colloidal or microparticulate form, said suspension
containing suitable suspending agents; or (2) injection or infusion as a depot for delivering
said active ingredient to said local site; wherein said composition provides storage of said
active ingredient and thereafter delayed-, sustained-, and/or controlled-release of said active
30 ingredient into said local site, and wherein said composition also includes components which
ensure that said active ingredient has predominantly local activity, with little systemic
carryover activity; or wherein said pharmaceutical composition contains said active ingredient
in suitable solid form for delivering said inhibitor by: (3) instillation, inhalation or insufflation to
said local site, where said active ingredient is contained: (a) in a solid implant composition
35 which is installed in said local site, said composition optionally providing delayed-, sustained-,
and/or controlled-release of said active ingredient to said local site; (b) in a particulate

composition which is inhaled into a local site comprising the lungs; or (c) in a particulate
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invo ved The most common type of infusion is intravenous. Other types of injection or

infusion comprise intraarterial, intra- or transdermal (including subcutaneous), or intraspinal
especially intrathecal. In these liquid pharmaceutical compositions, the active ingredient may
be contained in solution as the solute. This is the most common and most preferred type of
such composition, but requires an active ingredient in a salt form that has reasonably good
30 aqueous solubility. Water (or saline) is by far the most preferred solvent for such
compositions. Occasionally supersatdrated solutions may be utilized, but these present

stability problems that make them impractical for use on an everyday basis.

if it is not possible to obtain a form of some compound of Formula (1.0.0) that has the
requisite degree of aqueous solubility, as may sometimes occur, it is within the skill of the
35 artisan to prepare an emulsion, which is a dispersion of small globules of one liquid, the

discontinuous or internal phase, throughout a second liquid, the continuous or external phase,
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30 of time, even as much as several months.

The term “implant” most often denotes a solid pharmaceutical composition containing
the active ingredient, while the term “depot” usually implies a liquid pharmaceutical
composition containing the active ingredient, which is deposited in any suitable body tissues
or cavities to form a reservoir or poo! which slowly migrates to surrounding tissues and organs

35 and eventually becomes systemically distributed. However, these distinctions are not atways
rigidly adhered to in the art, and consequently, it is contemplated that there is included within

the scope of the present invention liquid implants and solid depots, and even mixed solid and



As already nmentioned, the active ingredients of Fornmula (1.0.0) of the
present invention nmay be adm nistered systemcally to a patient to be
treated awoazpbmrimceuti cal conposition in suitable |iquipdTiiBem2B41
injection or infusion. There are a nunber of sites and organ systens in
t he body of the patient which will allow the properly fornul ated 20

phar maceuti cal conposition, once injected gg infused, to perneate the
entire body and all of the organ system of the patient being treated. An
injection is a single dose of the pharmaceutical conposition forced,
usually by a syringe, into the tissue involved. The nost comon types of
i nj ections ar équichformsris cagklar ,Suppdsitenesnmea be aagardagbe b dyreo ofsimpByt, et rteeyt |,
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i ngredi ent ma Contained In sol ution as the solute. This is the most
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i i sci bl e.  Theddrstebdl prifitilekSanaikBowrinBleadaisied in an enul sified state by the
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active indgbedi ent Otheamearisarf systensoadrihistragioh which mag ntiliae tr@chetivelirgiretientt df thean
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di sconti nuous oOr Tntern
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prepared in such a way as to provide controlled-, sustained-, and/or delayed-release of the
active ingredient into the systemic circulation of the patient. Such subepidermal (subcuticular)
implants provide the same facility of installation and delivery efficiency as transdermal
patches, but without the limitation of being subject to degradation, damage or accidental

30 removal as a consequence of being exposed on the top layer of the patient’s skin.

In the above description of pharmaceutical compositions containing an active
ingredient of Formula (1.0.0), the equivalent expressions: “administration”, “administration of”,
“administering”, and “administering a” have been used with respect to said pharmaceutical
compositions. As thus employed, these expressions are intended to mean providing to a

35 patient in need of treatment a pharmaceutical composition of the present invention by any of

the routes of administration herein described, wherein the active ingredient is a compound of



agents well known in the art. Were the active ingredient has limted water
solubility, it may 15 al so be adm nistered as a suspended solid in
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sui tabl e, pharnaceutically acceptabl e suspendi ng agents. The suspended
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adm nistration will nost frequently be carried out by injection or 20
infusion of a liquid, there are many situations in which it will be
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25  preferably between about 2.0 pg/kg and about 0.05 mg/kg of body weight per day of the
active ingredient.

as

Using representative body weights of 10 kg and 100 kg in order to illustrate the range
of daily aerosolized topical dosages which might be used as described above, suitable
dosage levels of the compounds of Formula (1.0.0) will be between about 1.0 - 10.0 ug and

30 500.0 - 5000.0 mg per day, preferably between about 5.0 - 50.0 ug and 5.0 - 50.0 mg per day,
more preferably between about 100.0 - 1000.0 pug and 10.0 - 100.0 mg per day, and most
preferably between about 200.0 - 2000.0 pg and about 5.0 - 50.0 mg per day of the active
ingredient comprising a compound of Formula (1.0.0). These ranges of dosage amounts
represent total dosage amounts of the active ingredient per day for a given patient. The

35 number of times per day that a dose is administered will depend upon such pharmacological



tissues or cavities by sinple dusting or using conventional devices for
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of Formula (1. RVeQ\}ionE;\foff %%Heé’s%gf AL cgﬁtgﬁiblla{%g scope thereof, and of pointing out particulars
25  thereof. :

In the following Preparations, analytical characterizations of the compounds prepared
were made by mass spectral analyses determined by GCMS, AMPI, APCI or thermospray
methods. All 'H NMR spectra were taken on a 400 MHz instrument.

30 Preparation 1
4’-Formyl-biphenyl-3-carboxylic acid methyl ester of Formula (9.0.1):



or preventing a disease, disorder, or condition nediated by or associated
wi th nodul ation of 10 PDE4, especially PDE4D activity, will depend on a
vari ety oWoftamsmsrs, such as the nature of the inhibitor, tha/mBizesaf the
patient, the goal of the treatnent, the nature of the pathology to be
treated, the specific pharnmaceutical conposition used, and the observations
and conclusions of the treating physician,,.For exanple where t he dosage
formis oral, e.g., a tablet or capsule, suitable dosage 15 levels of the
conpounds of Fornula (1.0.0) will be between about 0.1 pg/kg and about 50.0
ng/ kg body wei ght per day, preferably betmeen about 5.0 pg/ kg and about 5.0
ng/ kg body weight per day, nore p¢» een about 10.0 jig/kg and
about 1.0 ny/ kg of body weight pe pref erably between about
‘b day of the active
ingredient. 20 Where the dosage formis top Iy dm nistered to the
bronchia and lungs, e.g., by neans of a powder |n al er or nebulizer,
sui t abl e dosage | evels of the conpounds of Forrmula (1.0.0) will be between
about 0.001 pg/kg and about 10.0 ng/ kg body meight per day, preferd®Py)

bet ween about 0.5, nd a / k od er

preferably bet&e@ﬁ&g Etgl gﬁ?k "thqgﬂﬁg?g@. bﬂﬁ? 6% y%%éPﬁﬂﬁ fer
day, and nost @Enmtve@fwreabrloyuc lagit \zee B3 A bguD.42 nﬁ)nqilgteltrgknsz(mndh@blobuspﬁ]né){pawhhg of
body wei ghtg beh aem QM n\‘?nol Al 'N\éem na%efy rﬁnhm%m aE@Wa?%@Q&@%t‘ ééﬁcb&day

wei ghts of 10 kg and Kg 1n order to illustrate era

aerosol i zed to'ﬂﬁ“&“alﬂ‘ti’d’g'é[@@é”a\m?‘ﬁp Hogrterzad E’g@ﬁfe‘éﬁ"”ﬂ@% F“F"éﬂgﬁ Hissihy! acetate

sui t abl e dosagératte wekscadbirtel éheo avapicadnaliscassivdhowitdNaNAAH OLINOCIWvAtkr, BendBénmeen
about 1.0 - 10 P e y

o 5 0 . drgad @Ag%'@ﬁj) gr% ?&Q@Sra%dwggcﬁ ggvﬂ 4n 81?‘ ChrBanfo‘ﬁrra@W Xrb%ﬁEé(‘%%f‘
about 100.0 - q'mm vothp?@wJa?ﬁftaiqﬂ‘e@aneSi é> GVegY- eﬁé’fowaﬂrb'PMd' mttoxyhsra@ﬂ@rem y
bet ween abmut &4#§.48 an 02000. 0 pg and about 5.0 - 50.0 ng per day of the
active ingredient conprising a conpound of Fornmula (1.0.0). These ranges
of dosage anouMBsm/z)epte@®EMmoox ot al dosage anounts of the active ingredient
per day for a given patient. The 35 nunber of tinmes per day that a dose is
adm ni stered wi ll depend upon such pharnacol ogi cal WO 02/ 060875

PCT/ | BOL/ 02341PreP3%4ion2q phar macoki netic factors as the half-life of the
active i ngredi gryoroviiielinyl-BipHea@i3scalbosylit atie mefhyl esRt aiFalnhsanoar): cl ear ance, as
well as the mniml and optiml blood plasna or other body fluid |evels of
said active ingredient attained in the patient which are required for
therapeutic efficacy 5 Nunerous ofbher factors nust also be considered in
deci di ng upon the nunmber of doses~per and tthe ampunt of active

i ngredi ent per dose that will be adm nrs ef '“b the |east inportant of
such other factors is the individual of Jyhe patient being
treated. 15 3

(9.0.2)

A mixture of 2.0 g (9.85 mmol.) 4-bromo-2-fluorobenzaldehyde, 2.8 g (10.8 mmol.)
bis(pinacolato)diboron, 2.9 g (29.6 mmol.) potassium acetate and 216 mg (0.3 mmol.)
bis(diphenylphosphino)ferrocene palladium dichloride in 60 mL dimethylformamide was

20  heated at 80°C for 4 hours. The mixture was cooled and 4.2 g (19.7 mmol.) methyl 3-
bromobenzoate and 216 mg (0.3 mmol.) bis(diphenylphosphino)ferrocene palladium
dichloride was added and the mixture heated at 80°C for 18 hours. The mixture was poured

into water and extracted with ethyl acetate. The ethyl acetate extracts were combined then
washed successively with 1IN NaOH, 1N HCI, water, brine then dried (MgSQ,4) and

25 concentrated in vacuo to give an oil. Chromatography on Silica Gel eluting with ethyl
acetate/hexanes (1:5) gave 1.4 g 3'-fluoro-4'-formyl-biphenyl-3-carboxylic acid methyl ester

as an oil.

MS (m/z): 258 (M, 100).



Thus, for exanple, where the active ingredient is used to treat or prevent
asthma, and is admnistered topically via aerosol inhalation into the

| ungs, frwmoenerst® four doses consisting 10 of acuations @CTaBeli/@pansi ng
device, i.e., "puffs" of an inhaler, will be adm nistered each day, each
dose containing fromabout 50.0 g to about 10.0 ng of active ingredient.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 11 Q, Preparations and Wr ki ng

Exanpl es There fol | ows a description of nurrerous Preparati ons by which
internedi ates used in 15 preparing specific conpounds of Formula (1.0.0)
were made. There also follows nunmerous Exanples show ng preparation of
speci fi c conpdtmparatéfn Fornula (1.0.0). These Preparations and Exanples are
intended to fuphfaRfiyhbthishhéHes- ws&oxgmrmmm Qétertdmmras@rbts i nvention and
processes in accordance wth wh hey may be readily prepared by the
artisan. The artisan will be aware of npmpy ot her sui tabl e processes t hat
are also available, as 20 well a"s‘oac l iations in the processes
descri bed bel ow. The description whi ch~{8 i or the purpose of
illustrating the present invention and is g:ﬂ;ded to in any way
create limtations, express or inplied, upo pe of the present

i nvention. The cl ai ns appended hereto are for the pur pose of reciting the
present invention, of expressing the contenplated scope thereof, aroof
poi nting out parti culars 25 thereof. In the fol | owi ng Preparations,

anal yti cal Schafes stisef Mtyreas?-8f 9 (the Wrb‘bt?ﬁﬂlé biphemdrdearboydie éC'ﬁm@Ykﬁﬁtqm'Ss
spectral anal ysoafL sleth&ionatnec whyadded/Bo7 Y. 1 mNBQI so@iumt BYRSHYBER! ale miKRENQES .

Al'l 1H NWR spegtr t aken ment. .30 Preparation_1
4' - For nyl - bi pheny agﬁégf?rbgyowrl C a@u%fcgr%% Saq‘é’r‘{éa ML (895.08’?"13': o
02/ 060875 PCT / @'B@@/%mered-"m&'a@r and e>®a®ed with eBid3acetatd). The ethyirmcatetarestradts 2. 0

g (9.3. mol . )wdretétined: Msﬂ@@%ﬁ@s@@&l?wrtﬂ-w&eg b(uﬂ@thgnm’@i({v)gsﬂ)')and concentrated
f ormyl benz 1rj\)neboronl C_ac

ot raki o(t ) pHRAGBIB S HeTE SO PRAPRIERY IR G QPSR poosipResees
and 15 niL di nef tsdafipeted ddey %Edrmmeeal tigthe®0-C-chboxylic atid utethyl eblee asraxdilir e was
poured into wat er and extracted with ethyl acetate. The ethyl acetate
extracts were ECOWBR (GRELRSH (Wasired=2 ddizb S (dd, yIHAEh 318 NZNAEKIN, THN-$1CIdd,
water, brine then=20f g, elgg,gqg) Angh, Qpnﬁg@tzr gtgqgi dH). vacuo to give an oil.
Chr orrat ography on Silica Gel "el'uting with ethyl acétate/hexanes (1:5) gave
1.6 g 4-fornyl-bi phenyl -3-carboxylic acid nethyl

15 Preparation 4
3'-Fluoro-4’-hydroxymethyi-biphenyl-3-carboxylix acid methyl ester of Formula (9.0.4):

(9.0.4)

This compound was prepared from 3’-Fluoro-4’-formyl-biphenyl-3-carboxyl acid methyl ester
20 in @ manner analogous to Preparation 3.

Preparation 5

4’-[1,3-dioxo-1,3-dihydro-isoindoi-2-ylmethyl]-biphenyl-3-carboxylic acid methyl ester of
Formula (9.0.5):



10 ester as an oil. M5 (mz): 240 (M+, 100). Preparation 2

3' -Fluoro-4'-fornyl -bi phenyl - 3-carboxylic acid nethyl ester of Formula
(9.0.2): w2083 O 15 61-13 (9.0.2) A mixture of 2.0 gprC18&/0zeal . )

4- br ono- 2- f | uor obenzal dehyde, 2.8 g (10.8 mml.) bi s(pinacol at o) di boron,
2.9 g (29.6 mml .) potassium acetate and 216 ng (0.3 mml .)

bi s(di phenyl phosphi no) ferrocene pal | adi um1§id chI oride in 60 nL

di met hyl f or mami de was 20 heated at 80C for 4 hours. The mixture was cool ed
and 4.2 g (19.7 mol .) nethyl 3- bronobenzoate and 216 ng (0.3 mmol.)

bi s(di phenyl phosphi no)ferrocene pal |l adium dichloride was added and the

m xture heated at 80C for 18 hoursQ The m xture was poured into water and
extracted with ethyl acetate. The ¢ et at e extracts were conbi ned then
washed successively with 1IN NaOy : ine then dried (MySO4)
and 25 concentrated in vacuo to ,f TR aphy on Silica Cel
eluting with ethyl acetate/hexanes (1 5) gav g?
3'-fluoro-4'-fornyl -bi phenyl - 3-carboxylic aci d fret hyl *ester as an oil. M
(mz): 258 (M+, 100). WO 02/060875 PCT/ 1B01/ 02341 -187- Preparation 3

4' Hydr oxymet hyl - bi phenyl - 3-carboxylic acid methyl ester of Fornula ¢9-9.3):

HOO O CH( tir dmtureo

4-f or nyl - bi phinyls%e%g} Ture ? (ré%dn Tl fy Y oRyBe hﬁﬁ'pﬂ@é' :?Tfarﬂ%?'f‘fa%lﬁjl meYloc
was added 307esig. (18. 4 (ﬁrﬁUhmpl )swhﬂlajmndbcancmyﬁjgl(@l@ miible triphetyiphesphie insa5i mied
at 0C for g hwrahydm&an aHENERes sl R SAE FrsAhRe). ad”emzwmmx%tbd%ém H&bon

The m xture was goure into water and extracted wi'th_ethyl acetate.

ethyl acet at e VBXVPREAC apbiept E?H}’?ﬁraf‘l’é"da”‘\/ﬁgﬁ‘éf?r é%@ﬁ‘é%s?'?ﬁe’l“?t% Vs R/%.’feé’r'”to
brine then drivetdr g SQMctanditic emgleaderate e dihd Bthyinaceste exttadtsWeeé dombingd then

Onr omat ogr aphwagﬁd%dgrb%s%wggi il Ui Kot Uk _ﬁ%g%'\llat@rc%?ﬁé SHACEARC RG] Hhg
an oil . concentra¥ed in vacuo to{;nve a s%lld rlturatlon with dlethyl ether gave 3.0 g Lﬁﬂ 3-dioxo-

10 1,3-dihydro-isoindol-2-yimethyl}-biphenyl-3-carboxylic acid methyl ester as a solid.

MS (m/z): 371 (M*, 100).

Preparation 6

4’-[1,3-dioxo-1,3-dihydro-isoindol-2-yimethyi}-3'-fluoro-biphenyl-3-carboxylic acid methyl ester

15  of Formula (9.0.6):
o)
C@ C

This compound was prepared from 3'-Fluoro-4'-hydroxymethyl-biphenyl-3-carboxylic acid

(9.0.6)

methyl ester in a manner analogous to Preparation 5.

20 MS (m/z): 389 (M", 100).

Preparation 7

4’-Aminomethyl-3’-fluoro-biphenyl-3-carboxylic acid methyl ester of Formula (9.0.7):



"H-NWR (CDC13)5 8.3 (dd, 1 H, J=2, 3 Hz), 8.0 (ddd, 1 H J=1, 3, 8 Hz) 7.8
(m 1H, 7.6 (ddd, 2H, J= 2, 4, 8 Hz), 7.5 (m 3H), 4.7 (d, 2H J=6 Hz),
3.9 (s, 3IW.02a&8P eparation 4 PCT/IB01/02341
3' - Fl uor o-4' - hydr oxynet hyl - bi phenyl - 3- car boxyl i x acid methyl ester of
Formula (9.0.4): F HOOO CH3 (9.0.4) This conpound was prepared from
3' - Fl uoro-4'-fornyl - bi phenyl - 3- car boxyl a%d nmet hyl ester 20 in a manner
anal ogous to Preparation 3. Preparation 5

-[ 1, 3-di oxo- 1, 3-di hydro-i soi ndol - 2-yl et hyl ] - bi phenyl - 3- car boxyl i ¢ acid
rret hyl ester of Formula (9.0.5): WO 02/060875 PCT/ 1B01/02341 -188- 0 N O
O~ 0 CH3 (9.0.5) To a stirred mxturg of 1.4 g (5.8 nmmol .)

- hydr oxynet hyl - bi phenyl - 3- car box cid nmethyl ester, 1.0 g (6.9
mmi .) phthalinide and 1.8 g (6. % [ W phosphine in 25 nmL 5
tetrahydrofuran at 0C was added 1.2 .éﬁ:i et hyl azodi car boxyl at e.

The m xture was warned to anbi ent terrperat stirred for 18 hours.
The m xture was poured into water and extr h ethyl acetate. The
ethyl acetate extracts were conbined then washed successively with 1IN
NaOH, 1IN HCI, water, brine then dri ed (MS™) and concentrat ed in y@eap to
give a solid. Trlturatlon with diethyl ether gave 3.0 g 4'-[1, 3-dioxo- 10

1, 3- di hydr o- i S@itited mixrest 832 9 - b‘h’@ﬁSﬂl) Asligatigexyd-HibydeisgndethymetedtEr as
a solid. M5 (mharp-bipBeryl-§-birboxdicid méthye pérdih ROMI Methanol and 10 mi tetrahydrofuran at

|4| C[ ic?ddl g;(ﬁyalr%blen?{e%grf@re \flgs;:Qodd%d 0% %E@E&m&eﬁﬁdf ! uobcl)déa phl%nymmtct)’xrec\%sboxy
stirred for 18 hours. and the resultmg precipitate filtered. The filtrate volume was reduced in
vacuo and poured into 0.5 N HCI and washed with diethyl ether. The aqueous extract was
basified with 6N NaOH to pH 10 then extracted with ethyl acetate. The ethyl acetate extracts
were combined, washed successively with water, brine then dried (MgSQ,) and concentrated
10 in vacuo to give 400 mg 4’-aminomethyl-3'-fluoro-biphenyl-3-carboxylic acid methyl esters as

an oil.

MS (m/z): 258 (M*, 100).

Preparation 8

15  4-Aminomethyl-biphenyl-3-carboxylic acid methyl ester of Formula (9.0.8):

H,N O o)
2
CH,

This compound was prepared from 4'-[1,3-dioxo-1,3-dihydro-isoindol-2-yimethyl}-biphenyl-3-

(9.0.8)

carboxylic acid methyl ester in a manner analogous to Preparation 7.

20 MS (m/z): 241 (M", 60), 240(100).

Preparation 9

4'[[[2-[4-Fluorophenoxy]-pyridine-3-carbonyl]-amino]-methyl]-biphenyl-3-carboxylic acid
methyl ester of Formula (9.0.9):



CH3 (9.0.6) This conpound was prepared from

3' - Fl uor o-4' - hydr oxynet hyl - bi phenyl - 3-carboxylic acid mnethyl ester in a
manner arsibe@goers7i o Preparation 5. 20 M5 (nmlz): 389 (M, PO®)Bo1/@BAparati on
7 4' - Am nonet hyl - 3" - f | uor o- bi phenyl - 3-car boxylic acid nethyl ester of
Formula (9.0.7): WO 02/060875 PCT/1B01/02341 -189 F H2ZN OO ~ 1 CH3
(9.0.7) To a stirred mxture of 832 ng (2 64 nmol .

-[ 1, 3-di oxo- 1, 3-di hydro-i soi ndol - 2- ylnet yl]-3
f | uor o- bi phenyl -3-carboxylic acid nethyl ester in 20 m met hanol and 10 nd
tetrahydrofuran at 5 anbient tenperature was added 0.2 ml (6.42 nmmol .)

hydr azi ne hydrate. The m xture was @tirred for 18 hours. and the resulting
precipitate filtered. The filtr € I AQLS reduced in vacuo and poured
into 0.5 N HCl and washed with [fi elhyl et The adgdueous extract was
basified with-6N NaOH to pH 10 Xt racts Ayl acetate. The ethyl
acetate extracts were conbi ned, washed succes 1Y th water, brine then
dried (MgS™) -and concentrated 10 i acuo to e 4003y
4' - am nonet hyl - 3" -f| uor o- bi phenyl - rboxylic aC|d met hyl esters as an
oil. M5 (mz): 258 (M+, 100). Prepafation 8 15
4' - Am nonet hyl - bi phenyl - 3- carboxyl i cFacid methyl ester of Formula (9.0.8):
HZN O O CH (9.0.8) This conpound was prepared from

"-[1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl net hyl ] - bi phenyl - 3- car boxyl i(208ri d
met hyl ester in a nmanner anal ogous to Preparation 7. 20 M5 (mz): 241 (M,
60), 240(100). To q:fft@rﬁgﬁgwqgrpf @90 mg (1.24 mmol.) 2-[4-fluoro-phenoxyl-nicotinic acid, 300mg (1.24

4" [[[2-4-Fl uoﬁm@bwwonewyu Bty Ss- w&gmwhﬂdmweatemahw}ngm By 3- car
boxylic aci d h”grox%enzo rJEaezE)le hydll':a er' rrry|18 r‘: dlme%)ylformamlde at ambient temperature was
added 285 mg (1.49 mmol.) 1-[3-[dimethylamino]propyl]-3-ethylcarbodiimide hydrochloride.

The mixture was stirred at ambient temperature for 18 hours then poured into water and
extracted with ethyl acetate. The ethyl acetate extracts were combined, washed successively
with 1N NaOH, water, brine then dried (MgSQO, ) and concentrated in vacuo to give an oil.

10  Chromatography on silica Gel eluting with ethyl acetate/hexanes (1:1) gave 310 mg 4'-[[[2-[4-
Fluorophenoxy]-pyridine-3-carbonyl]-amino]-methyl}-biphenyl-3-carboxylic acid methyl ester
as an oil.

'H-NMR(CDCl,): & 8.6 (dd, 1H, J=2, 8 Hz), 8.2 (m, 3H), 8.0 (ddd, 1H, J=1, 3, 8 Hz), 7.7 (dd,
1H, J=1, 3, 8 Hz), 7.6 (dd, 2H, J=2, 6Hz), 7.4 (m, 3H), 7.2(m, 1H), 7.1 (d, 4H, J=7 Hz), 3.9 (s,
15 3H).

Preparation 10

4'-[[[2-Benzo[1,3]dioxol-5-yloxy]-pyridine-3-carbonyl]-amino]-methyl]-biphenyl-3-carboxylic
acid methyl ester of Formula (9.0.10):

0
20 o

(9.0.10)

This compound was prepared from 2-[Benzo[1,3]dioxol-5-yloxy]-nicotinic acid and 4'-

aminomethyl-biphenyl-3-carboxylic acid methyi ester in a manner analogous to Preparation 9.



WO 02/ 060875 PCT/ 1B01/02341 -190- 0O HO CN)- OO CH3 F (9.0.9) To a
stirred solution of 290 ng (1.24 mmol.) 2-[4-fluoro-phenoxy]-nicotinic

aci d, 300mQo¢a6i®8%4s mmol .) 4'-am nonet hyl - bi phenyl - 3- car borgiriiBoizarsd met hyl
ester and 184 ng (1.36 nmol.) 1 5 hydroxybenzotriazole hydrate in 10 nL

di met hyl formam de at anbient tenperature was added 285 ng (1.49 mmol.)

1-[ 3-[di met hyl am no] propyl ] - 3-et hyl car bod| i M de hydrochloride. The m xture
was stirred at anbient tenperature for 8 hturs then poured into water and
extracted with ethyl acetate. The et hyl acet ate extracts were conbi ned,
washed successively wth 1IN NaOH, water, brine then dried (MgSO4) and
concentrated i my@iyosg3gmyinem. an oil. 10 Chronat ography on silica CGel
eluting with ethyl acetate/ hexanes (1:1) gave 310 ng 4'-[[[2-]4-

Fl uor ophenoxy] - pyri di ne- 3- car bonyl ] - am no] - net hyI ] - bi phenyl - 3-car boxylic
aci d net hyl estpegparﬁgnaq 0|I "H-NVR(CDC13): 8 8.6 (dd, 1 H J=2, 8 Hz),

8.2 (m 3H), 8.0 gddd J138Hz 7.7 dd 1,J138Hz)
7.6 (dd, 2H 342[[[ Gep 0[1 :?]dlgxcﬁ ylogg.f))yn c@{bomyl]q)mmq] n]_etI(yH -3'-fiyqro- gualyeq;&;

(s, 15 3H) Pr‘?@rﬁa’ﬁg‘f cdq.'mﬂljyl ester of Formula( A1)

4' -[[[ 2- Benzo[ 1, 3] di oxol - 5-yl oxy] - pyoi di ne-B- car bonyl | - am no] - net hyl ] - bi phe
nyI-3-carboxyIic acid nethyl es r f orpula (9.0.10): OCN~- O HCO/ |
O CH3 020 O-J (9.0.10) Thi nd prepafed from

2- [ Benzol[ 1, 3] di oxol - 5-yl oxy] - ni j c aci G d_A

am nonet hyl - bi phenyl - 3- car boxyl i ¢ acyd net hyl el igHa manner anal ogous
to Preparation 9. WO 02/ 060875 PCT/@/ 02341

(9.0.11)

This compound was prepared from 2-[Benzo[1,3]dioxol-5-yloxy]-nicotinic acid and 4'-
Aminomethyl-3'-fluoro-biphenyl-3-carboxylic acid methyl ester in a manner analogous to
10 Preparation 9.

MS (m/z): 501 (M*,100).

Preparation 12

4'-[{[2-[3-Cyano-phenoxy]-pyridine-3-carbonyl}-amino]-methyl]-3'-fluoro-biphenyi-3-carboxylic
15  acid methyl ester of Formula (9.0.12):

0O F

(9.0.12)

This compound was prepared from 2-[3-Cyano-phenoxy]-nicotinic acid and 4’-Aminomethyl-

3'-fluoro-biphenyl-3-carboxylic acid methyl ester in a manner analogous to Preparation 9.

20  MS (m/z): 482 (M), 100).




M5 (mlz): 483 (M+, 100). Preparation 11

"-[[[2-Benzo[ 1, 3] di oxol - 5-yl oxy] - pyri di ne- 3-car bonyl ] -am no] -nethyl]-3"-fl
uor o- bi phwoywko@875 carboxylic acid nmethyl ester of Fornmul actAB@/23d1: O F H
O NO/ I O CH3 0-10 OJ (9.0.11) This conpound was prepared from

2-[Benzo[ 1, 3] di oxol -5-yl oxy]-nicotinic acid and 4'-

Am nonet hyl - 3" - f | uor o- bi phenyl - 3- car boxyl i %8 cid nmethyl ester in a manner

anal ogous to 10 Preparation 9. M5 (nifz): 1 (M,100). Preparation 12
"-[[[2-]3-Cyano- phenoxy] - pyrid ine-3-carbonyl]-am

i no] -net hyl]-3"-fluoro-bi phenyl -3-carboxylic 15 acid nethyl ester of

Formula (9.0.12amp@ ¥+ , HONO~1 Oi3 CH3 6~CN (9.0.12) This conpound

was prepared fy, [2 u%r%oxy}/lr;gﬁgﬂé carbl gén% ﬂyﬁ-bgﬂg\ 3 2 AELOR nea;[c%ylof

3'-fluoro-bip acl nner ~a ogous to
Preparation 9. 20 mz): 482 (M, 100) WO 02/ 060875 PCT/ 1B01/ 02341
-192- Exanple 1 o

"-[[[2-]4-Fl uorophenoxyl]-pyri gh 2 |]-am Q)o] met hyl ] - bi phenyl - 3-c¢

arboxylic acid of Fornula (8.5[1); O# O
O
F
5 (8.5.1)
A mixture of 300 mg (0.66 mmol.) 4'-[[[2-[4-Fluorophenoxy]-pyridine-3-carbonyl]-aminoj-
methyl}-biphenyl-3-carboxylic acid methyt ester and 1.6 mL 1.0 N NaOH in 10 mL t-butanol
and 3 mL water and refluxed for 4 hours. The mixture was poured into water, acidified to pH
1 with 2N HCI, then extracted with ethyl acetate. The ethyl acetate extracted were combined,
10  washed successively with water, brine then dried (MgS0O,) and concentrated to give an oil.
Chromatography on Silica Gel eluting with methanol/dichloromethane (1:40) yielded a foam.

Recrystallization from ethyl acetate/hexanes afforded 151 mg 4'-[[[2-[4-Fluorophenoxy]-

pyridine-3-carbonyl}-amino]-methyl]-biphenyl-3-carboxylic acid as a solid, mp 184-6°C.

Anal. Calcd. For Cx6H4gN,O4F: C, 70.58; H, 4.33; N, 6.33. Found: C, 70.06; H, 4.25; N, 6.25.

15
Example 2
4'-[[[2-Benzo[1,3]dioxol-5-yloxy]-pyridine-3-carbonyl]-amino]-methyl]-biphenyl-3-carboxylic
acid of Formula (8.5.2)):
O
N N O
| | H
N0 O OH
O
o/
20 (8.5.2))

This compound was prepared from 4'-[[[2-Benzo[1,3]dioxol-5-yloxy]-pyridine-3-carbonyl]-
amino]-methyl]-biphenyl-3-carboxylic acid methy! ester in a manner analogous to Example 1,
mp 175-7°C.



F5 (851 Amxture of 300 ng (0.66 mmol .)

"-[[[2-[4-Fl uorophenoxy] - pyri di ne- 3- car bonyl ] - am no] -

met hyl ] - bwphenyis73- car boxylic acid nethyl ester and 1.6 meCTaBo2BEOH in 10
mL t-butanol and 3 nL water and refluxed for 4 hours. The m xture was
poured into water, acidified to pH 1 with 2N HCl, then extracted with
ethyl acetate. The ethyl acetate extracted re conbi ned, 10 washed
successively with water, brine then dried (MJSO) and concentrated to give
an oil. Chromatography on Silica Gel eluting wth methanol/dichl oronet hane
(1:40) yielded a foam Recrystallization fromethyl acetate/hexanes

af forded 151 nopndl €hifd. Fof @) N0 501284y, ]4-30; N, 5.98. Found: C, 69.60; H, 4.59; N, 5.99.

pyri di ne- 3- car bonyl ] - am no] - met hyl ] - bi phenyl - 3-carboxylic acid as a solid,
np 184-6C. Anal. Calcd. For C26H19N204F. C, 70.58; H, 4.33; N, 6.33. Found:
C, 70.06;, H 4.B®mpl3 6 25 15 Exanple 2
4' -[[[2-Benzo[ Ly gbBe 3]eioYdI- i J&arbon{iP SRS - bi phe
nyl - 3- car boxy! |C@.;ﬁb%mf§;?@ ]f X l%%‘g]f’ % d 3)1(5%: b%g)ﬁ ﬁ%ﬂgﬁém@@ ?%}OSS{EEMJ :ll'hi S
conpound was prepared from

-[[[2-Benzo[ 1, 3] di oxol - 5-yl oxy] pyF)dlne-.-carbonyI]
anino]-nethyl]-biphenyl 3- carbowg::f%ag eyl estger in a manner

anal ogous to Exanple 1, np 175-(7C | WOH02/ 1B01/ 02341 -193 Anal
Cal cd. For CQ27H2ON206: C, 69.23; D 30; ;

4.59; N, 5.99. Exanple 3

4'-[[[2-Benzo[1,3]dioon-5-onxy]-pg3mﬂ ne- 3- car-onyl] anino]-nethyl]-3'-f|

uor o- bi phenyl -3- 5 carboxylic acid O

00 OJ (8.5.3) Thi's conpound was prqgﬁyed from

"-[[[2-Benzo[ 1, 3] di oxol - 5-yl oxy] - pyr1 di ne- 3- car bonyl | -

am no] - met hyl ] - 3" -fl uor o- bi phenyl - 3-carboxylic acid nmethyl ester in %8.5.3)

manner anal ogous to o
This compound was prepared from 4'-[[[2-Benzo[1,3]dioxol-5-yloxy]-pyridine-3-carbonyi]-
amino]-methyi]-3'-fluoro-biphenyl-3-carboxylic acid methyl ester in a manner analogous to

10 Example 1, mp 190-2°C.

Anal. Caled. For Cx7H4gN;O6F: C, 66.67; H, 3.94; N, 5.76. Found: C, 66.68; H, 4.02; N, 5.95.

Example 4

4'-[{[[2-[3-Cyano-phenoxy]-pyridine-3-carbonyl]-amino]-methyl]-biphenyl-3'-fluoro-biphenyl-3-
15  carboxylic acid of Formula (8.5.4):

(8.5.4)

A mixture of 336 mg (0.7 mmol.) 4'-[[[2-[3-Cyano-phenoxy]-pyridine-3-carbonyl]-amino]-
methyl]-3'-fluoro-biphenyl-3-carboxylic acid methyl ester and 0.8 mL (0.8 mmol.) 1.0 N LiOH
20 in 20 mL tetrahydrofuran and 2 mL water was stirred at ambient temperature for 18 hours.
The mixture was poured into water, acidified to pH 1 with 1N HCI, then extracted with ethyl
acetate. The ethyl acetate exiracts were combined, washed successively with water, brine
then dried (MgSQ,) and concentrated in vacuo to give a solid. Chromatography on Silica Gel

eluting with methanol/dichloromethane (1:20) yielded a solid. Recrystallization from ethyl



10 Exanmple 1, np 190-2C. Anal. Calcd. For C27H19N206F: C, 66.67; H, 3.94;
N, 5.76. Found: C, 66.68; H, 4.02; N, 5.95. Exanple 4

-[ [ 2- [ Wo@gasms7phenoxy] - pyri di ne- 3- car bonyl ] - am i no] - metPlayiiBein2341
i phenyl - 3" -fl uor o- bi phenyl -3- 15 carboxylic acid of Formula (8.5.4): OF H
O NOOH OCN(8.5.4) A mxture of 336 ng (0.7 mmol .)

"-[[[2-[ 3- Cyano- phenoxy] - pyri di ne- 3- carb Bgl ] -am no] -
met hyl']-3' -f | uor o- bi phenyl - 3-carboxylic acid nethyl ester and 0.8 nL (0.8
mml.) 1.0 NLiOH 20 in 20 nL tetrahydrofuran and 2 nL water was stirred at
anbi ent tenperature for 18 hours. The m xture was poured into water,
acidified to pﬂdetﬂatemekéhell\dffbiﬁbd th)ermgxtu[ﬁzi[zad,awbbher@kmynmr&ae&aaﬁoeyl] dhifo)-

et hyl acetate e c ccessiyely with water, brine
then dried (M i3 h%org\g'ﬁ " '%a[rboéyic ac'vaac f% 2\3% 2a@sol id.

Chr omat ogr aphy i | t t o] hlegr, 20)
yi el ded a sol |A ngqgérg y@fgfﬁlsg%(ffét% %8Vn?11e 6\%& #é%g ?g“%gft’@zd% OéZLIS
-194 acet at e/ hexane afforded 280 ng

"-[[[2-]3-cyano- phenoxy] - pyri di ne- 3-car bonyl ] -am no] -

met hyl ] - 3" -fl uoro-bi phenyl - 3-carboxylic acid as a solid, np 200-2C. Anal.
Cal cd. For C27H18N304F: C, 69.38; H, 3.88; N, 8.99. Found: C, 68.44; H,
3.97; N, 8.91. WD 02/060875 PCT/1B01/02341 -195 WHAT IS CLAIMED IS: 1. A
conmpound of Forrmula (1.0.0): OR 5\ RBRY2 ~-WRAz /Le 9 Il NiIiEI Il 2
] WRA R-2t m (Ok QL 5 R6 RS



(1.0.0) - wherein -g isOorl; -j is O or 1; provided that when j is 0, n
must be 2; 10 -k is Oor 1 -mis O, 1, or 2; -nis 1or 2; -W is -0-; or
-S(=0t-,wehenersrsis 0, 1, or 2; or -N(R3)- where R3 has troa/Ber@34ineani ng
as defined below, 15 -W is -0-; -S(=Ot-, wheret is 0, 1, or 2; -N(R3)-
where R3 has the sanme neaning as defined below, or -CR29R30-; - where
--R29 and R30 are each a nenber independquby_selected fromthe group
consisting of -H -F, -CF3; -(Cl-C3) alkyl}"-(C3-C6) cycloal kyl; phenyl;
benzyl; and pyridyl; wherein 20 said alkyl, cycloal kyl, phenyl, benzyl,
and pyridyl noieties are each independently substituted with O to 3
substituents R10, where R 0 has the WUAT ISChAIMED I8s defined below, -Y is
--C(R a)-, where R a has the same neaning as defined below, or -[Nb (OJ-
where k is 0 or 1; - where WD 02/060875 PCT/1B01/02341 - 196 --Rlais a
menber sel ected from.the genRusPHFostd@.0d):. -H -F -d; -CN, - NO2;
-(C1-A4) alkyl; -(C-c4) al kynyl; fluorinated-(Cl -C3) al kyl;
fluorinated-(Cl -C3) al koxy; -OR16; an C(=O N R22aR22b; - where 5
---R22a and R22b are each indepe ; -CH3; -CH2CH3; - CH2CH2CHS;

- CH2(CH3) 2; - CH2CH2CH2CH3; - Chl( SQ_F CH3) 3;

cycl opropyl; cycl obutyl; a nmenber

i ndependently sel ected fromjt g T tF;, -CF3; -(Cl-C4)
al kyl; -(C3-C7) cycl oal kyl ; benzyl ; \zaher ei R%aid 10
cycl oal kyl, phenyl, and benzy} noijetirs ar& each i ndependéhtly substit uted
with O to 3 substituents RLQo) - ahgre --R10 is a nenber selected fromthe
group consisting of phenyl; pyridW, -F, -d; -CF3; oxo (=0 ; -OR16; -NO2;

“ON: - (=0 OR16: -O O(=O) R16; - {=OMRIL6RL7: 15 - O (=0 NR76RL7: -NR 16RL7
. -NR 16C(=6) R17; -NR 16C(=0) ORR7; - NKR16S(=0)2R17; and

(1.0.0)
— wherein —
-g isOor1,;
-j is 0 or 1; provided that when j is 0, n must be 2;
10 -k isOor1
-m is 0,1, 0r2;
-n is1or2;
W’ is ~O—; or —S(=0)—, where tis 0, 1, or 2; or -N(R*}~ where R® has the same
meaning as defined below;
15 W2 is —O—~; —S(=0)—, where t is 0, 1, or 2; -N(R*~ where R® has the same
meaning as defined below, or -CR®R*—;
— where —
-R® and R¥® are each a member independently selected from the group consisting

of —H; —F; -CF;; —(C;-C3) alkyl; —(C;-Ce) cycloalkyl, phenyl; benzyl; and pyridyl; wherein
20 said alkyl, cycloaikyl, phenyl, benzyl, and pyridyl moieties are each independently

substituted with 0 to 3 substituents R'®, where R'® has the same meaning as defined below;

=Y is =C(R',}—, where R', has the same meaning as defined below; or

-[N=(O)]— where k is 0 or 1;

— where —



-S(=0) 2NR16R17; where said phenyl or pyridyl is substituted by 0 to 3 R"; -
where --Rllis -F, -d; -CF3; -CN, -NO2; -OH -(C1-C3) al koxy; -(Ci1-C3)

al kyl ; orwO-0bBs03&R17 ; 20 - and ----R16 and R17 are eachpraTmeoiies4i

i ndependently selected fromthe group consisting of -H -(Cl-C4) alkyl;
-(C2-A4) al kenyl; -(C3-C6) cycloal kyl; phenyl; benzyl; and pyridyl;

wherein said al kyl, al kenyl, cycloalkyl fpenyl, benzyl, or pyridyl is
substituted by 0 to 3 substituents sel ected from the group consi sting of
-F, -d, -CF3, -CN, and -(C1-C3) alkyl; 25 -or -R A and RB are taken
together but only in the case where mis 1, to forma Spiro noiety of
Formula (1.2.6R% WD 02/ neeomepsérécmcmhoma@noupmegstmgrdze)+ -FCHR)Y S CNINXKO,;
(1.2.0) - wher nd_ § eRLBSER pr, hat he sum
of r +s is at 1@15{5'?@ (é )glk{"ﬂ/gr g@? er tdh§r1 %"‘)%'ké' ggxan%g(é %)ea\ ect ed
from-CH2-, - CHRR%pnd %ﬁ"oéfd'??aﬁZb where each R' is selected independently
of the other and each has the sane neani as defined above; -NR15-, where
R15 has the sane rreani ng as defined belo lret)’-; and - S( =O)t , where t is O,
1, or 10 - sat d Spi noj, et _ 2.0

substi t ut e% as c? an 6ne orarﬁoF%Chca'¥egen£3 omns thg;rmgf aC"fie’('H’er %Héﬁ"@ﬁht
defining XA, by- C@*z(@b‘a)s -ShbeiCH@ht sCIRCHS)CHaBEY, e-CREAH (G ).t FHHCHgarmcloyeapyi; ng
as defined bel oMoyt cfidpbijiogen atom thereof by O or 1 substituent R15,
15 where R15 has the sane neani ng as defined below, and as to a sulfur atom

t hereof by 0 &*and R?xygen até?érﬁach aﬁiﬁerﬁ\fad.dae;tmentty@eneeeaﬁomwrm &ﬁs,gﬁél ned
one of them nu -H, are

above for d ex

sel ected i ndep?g 5&8 N} %g e‘&tﬁ“)@f"ﬁ'er (Geriey) &C'Oﬁﬁy'aﬁﬂe"%Ba”cb@enzﬂl "‘é‘i‘ﬁff"R?a'?ray
i ndi vi duald y @Wcloadjgletdhemyl apezEnzyd maatigs rare@adt indepertiectyniubstBited) weth aT@asi ng
of the noiety {Bsirsndffid ned bel ow; and Rl and R2 are each a nmenber

-— where —
--R" is a member selected from the group consisting of phenyl; pyridyl; —F; -Cl;
-CF5; oxo (=0); -OR™; -NO; -CN; -C(=0)OR'™; -O-C(=O)R"; —C(=O)NR"R";
15 -O-C(=0)NR™R"; —-NR"™R"; -NR'*C(=0)R""; -NR'®C(=0)OR"; -NR™S(=0),R": and

-S(=0),NR'®R"’; where said pheny! or pyridyl is substituted by 0 to 3 R'";

— where —
—-R" is —F; —Cl; —-CF;; —CN; —NO, -OH; —(C;-C3) alkoxy; —(C4-Cs) alkyl; or
-NR"R",
20 —and —
—--R"and R are each a member independently selected from the group consisting

of —=H; —(C,-C,) alkyl; —(C»-C,) alkenyl; —(C;-Cs) cycloalkyl; phenyl; benzyl; and pyridyl;

wherein said alkyl, alkenyl, cycloalkyl, phenyl, benzyl, or pyridyl is substituted by 0 to 3

substituents selected from the group consisting of —F, —Cl, —CF3, ~CN, and —(C;-C3) alkyl;
25 —or—

-R* and R® are taken together, but only in the case where m is 1, to form a spiro

moiety of Formula (1.2.0):



i ndependently selected fromthe group consisting of -H -F, -d; -CN -NOX;
-(C1-A4) alkyl; -(C-C4) alkynyl; fluorinated-(ClL -C3) al kyl; -OR16; and

- (=0 NRAzemR2a6ns7wher e R16 R22a, and R22b have the sane mreanBoige3«as
defined above; 25 -R3 is -H -(Cl-C3) al kyl; phenyl; benzyl; or -OR16,
where R16 has the sane neaning as defined above; -R4, R5 and R6 may
individually or together appear on any ring or rings conprising a neaning
of the noiety QL as defined bel ow; and R4; W5 and R6 are each a nenber

i ndependently selected fromthe group consisting of WO 02/ 060875

PCT/ 1B01/ 02341 -198 the followng: ~-(a) -H -F -d,; -(C2-C4) alkynyl;
-R16; -OR 16; -S(=0O pR16; -C(=OR 16; -C(=00OR1B; -0OC(=O R16; -CN, -NC2;

-C(=O NR16R17; -0OC(=O) NR16R17; -NR22a(C(= 16R17; -NR 22aC(=NR12) NR16R17;

-NR 22aC(=NCN) NR16R17; 5 - NR22aC(=N- NO2) N 17; - C(=NR22a) NR16R17;

- CH2C(=NR22a) NR16R17; - OC( =NR22a) NRL&RIG), - QUHz)\ NO2) NR16R17; - NRL6RL7;

- CH2NR16R 7; -NR22aC(=O Rifi; -NR 22a C} 6; =NOR16; -NR 22aS(=0)pR17
_Y( C»pNR16R17 and - CH2C( NR22a)NR16R17 where --pis 0, 1, or 2; and

R22a, R16, and R17 have the same neanings as defined 10 above; -(b)(1 0)
-(Cl-A4) alkyl; and -(Cl-C4) al koxy in the case where one or nore of ﬁﬁ,
R5, or R6 has the nmeaning of -OR 16 undert@)__above and R16 is defined as

-(Cl1-C4) alkyl; wherein said alkyl and al koxy are each independently
substituted w thafdt0 3 subgbiifddgaidsntiyfo 014 prédided tRdt td Rifn JF rSUDRLH: iddsi but
(C1-C2) al koxycarbo (C1-C2) alkylcarbonyl ; or 15 (C1-C2)
al kyl car bony! oxy °t@%%31hm1%3 an aryl or heterocyclyl noiety selected from
the group consisting of phenyl; benzyl; fur \nyl ; tetrahydrofuranyl;
oxetanyl; thienyl; tetrahydrothienyl pyrronI pyrrolidinyl oxazolyl'
oxazolidinyl; i xazonI, I 1@z 11,1 LL gyl
i sot hi azol yl; Zggl sot hi az%%eﬁ%i%%zfﬁ“ d?/@%zo?ﬁ(ﬁ ?‘pgr%Rol)ﬁ di ny?eé%xgd:'saszelﬁdefj
t hi adi azol yl ; i idgeensiegly ofi the @ﬁrgbpncgeqvmhas they st moaningpagr definerly above; —NR -
pyrimdinyl; pyrhdazrfyhs theisa@k rdbRyd as QR&T BEdwWIYD-; 4ndl-870)Y! whdré t B2, mydr,

tetrazolyl pyranyl ; azetidinyl; norpholinyl, parathiazinyl; indolyl;

i ndol i nyl; benzdf b]furanyl; 2, 3-di hydrobenzofuranyl; 2-H chronenyl;
chronanyl, benzot hienyl; 1 -H—indazolyl;__gﬁn;inidazolyl; benzoxazol yl ;
benzi soxazol yl ; benzthi azolyl; quinolinyl; ‘i soquinolinyl; 25 phthalazinyl;

qui nazol i nyl; qlébnﬂ%&b 'nﬁB(éty oai;mmunwé {1, 2/63&; §uH§tnt§@b @sa(s xhy andonabRrQassl V!
noi eties are eac po tg\e%op hgn %ha?%éf!n?nldtﬁ b)\/MO tto 3 subs?ltuentg llﬁb"sgvhgrléle&n ﬁasR%\e

same meaning as defined below; as to a nitrogen atom thereof by 0 or 1 substituent R",
15 where R'® has the same meaning as defined below; and as to a sulfur atom thereof by 0 or

2 oxygen atoms;

-R®and R° have the same meaning as defined above for R" and R® except that
one of them must be ~H, and they are selected independently of each other and of R* and
RB.

20 -R'andR? - may individually or together appear on any ring or rings comprising a
meaning of the moiety Q2 as defined below; and R' and R? are each a member
independently selected from the group consisting of —H; —F; —CI; -CN; —NO,; —(C4-C,) alkyl;
—(C,-Cy) alkynyl; fluorinated—(C, -Cs) alkyl; —OR'%; and -C(=O)NR%,R%,; where R'®, R%,,
and Rzzb have the same meanings as defined above;

25 -R® is —H; —(C;-Cs) alkyl; phenyl; benzyi; or —OR'®, where R'® has the same

meaning as defined above;
-R* R® and R® may individually or together appear on any ring or rings comprising a

meaning of the moiety Q1 as defined below; and R* R® and R® are each a member

independently selected from the group consisting of



- where --Rl4 is a nenber selected fromthe group consisting of -(Cl-C4)
al kyl;  -(C3-C7) cycloal kyl; phenyl; benzyl; pyridyl; and quinolinyl; where
sai d al kywo oepeiseml kyl , 30 phenyl, benzyl, pyridyl, or qecmaBéweB4ii s
substituted by 0, 1, or 2 substituents -F, -d, -CH3, -OR16, -NO2, -CN, or
-NR16R17; and said R14 group further consists of -F, -C; -CF3; oxo (=0;
-OR16; -NOG2; -CN, -C(=0 OR16; -O (=0 R16;q5 C(=O) NRt6RL7; -O C(=0) NR16R17;
-NR t6R17; -NR16C(=O) R17; -NR 16C(=0 ORt7; -NR 16S(=0) 2R17; or

-S(=0) 2NR16R17; where R16 and R17 have the sanme neani ngs as defi ned above;
WO 02/ 060875 PCT/ 1B01/02341 199 and further where ---R15 is a nenber

i ndependently sel ected fromthe group-tefdpwingrng of -H  -NRL6R17; C( =O R
16; -OR16; -(Cl-C4) al kyl-OR16; -C(=0O OR16; -(Cl-C2) al kyl-C(=0 OR

-C(=0) NR16RL7 &) C1- C4) abkytF: —@Ic24@4§4)alkwyhy|R“"’ (-OR}~(BEWR"™ cy@(@ﬂzkw
where u is 0 ZdoPR'E; RWbenzng, Pwio Y| cepsneer™ol i nyky dmﬁne,gwn
sai d al kyl, y, cycloalk phenyl,; benzyl , ri d or,
quinolinyl is Eﬁ%y{:f P@F%ﬁwth 0 t(’)"% é&]Hgt P“f%é?lts R12; N/!%gpé %ﬁ'a R17
have the sane MRIHCHYSNGINRIERE'|;ned abova=NBRINR"RAer e |- BHZT(FNRA)NRARE

i ndependent |y 2\ G Eem th rof 8;
“OR 16; -CN; -%&(g% qNFE X @mw)%%scﬁmh C'EZN gc& @%ﬁ ﬁe'ﬁk
18S(=0) pR19; - mﬂa%wowewa SFR oH= @p R{RT: a08)-Ghl-R(ANR NG °R
-(Cl-4) alkoxy in the case where R12 haﬁ t he rreanl ng of _OR16 above and R
16 is defined as -(Cl-C4) alkyl; wheréff"%&id al kyI and al koxy are each

i ndependent |y substituted t 2 bst it ents nde endently select ed
from-F, -d; %( Cl- C2) %yxfgér %érle a%&’ é‘fdg capﬁaorﬁfl?mngg (%h

-(Cl-C2) deyI caReysony| oxy, wher e R16 has t he sarre rreanl ng as defi ned above;

and - where ----- R18 and R19 are independently selected fromthe gr oup
consi sting of - - (CL-E4Fa)a@ky pnd ARaCpltay in ththease vdgredons aryhore pf Bh&iy |

is substltuted,h;bhgg,(p,{ R 0fQBOR*Ghe éBBééhthe 5 e i
20 -(d) R5 andoRG are t §I?g'ng?oggt pinder () 2Fove ahd WD:S(eat% r?edvéﬂ C%]a"lyfs ngr%m

sel ected fronfdhEkyPedpkeyReE Sch gerndptly tsP%ﬁ“t“FEtS'erﬁ‘l %1? 3(1Ub3t'tﬁ9nt5t”rﬁ Fugth
(1.3.15): O 0OoR2D 0 dr211~Ralibstiludiz 1 (R7iC,) fkdRyd3ddniRz,0 RZpCRakyicdbehyll) or

(1:3:2) (453 30,k dithobrydly® © O OF

—and —

-(c) an aryl or heterocyclyl moiety selected from the group consisting of phenyl;
benzyl; furanyl, tetrahydrofuranyl; oxetanyl; thienyl; tetrahydrothienyl; pyrrolyl; pyrrolidinyt;
oxazolyl, oxazolidinyl; isoxazolyl; isoxazolidinyl; thiazolyl; thiazolidinyl;, isothiazolyi;

20 isothiazolidinyl; pyrazolyl, pyrazolidinyl; oxadiazolyl; thiadiazolyl; imidazolyl; imidazolidinyi;
pyridinyl; pyrazinyl; pyrimidinyl; pyridazinyl; piperidinyl; piperazinyl; triazolyl; triazinyl;
tetrazolyl; pyranyl; azetidinyl, morpholinyl, parathiazinyl; indolyl; indolinyl; benzo[b)furanyl;
2,3-dihydrobenzofuranyl;  2-H-chromenyl; chromanyl;  benzothienyl,  1-H-indazolyl;
benzimidazolyl; benzoxazolyl, benzisoxazolyl; benzthiazolyl; quinolinyl; isoquinolinyl;

25 phthalazinyl; quinazolinyl; quinoxalinyl; and purinyl; wherein said aryl and heterocyclyl
moieties are each independently substituted with O to 2 substituents R"*

— where —

-R" is a member selected from the group consisting of —(C4-C4) alkyl;
-(C3-C;) cycloalkyl; phenyl; benzyl; pyridyl; and quinolinyl; where said alkyl, cycloalkyl,
30 phenyl, benzyl, pyridyl, or quinolinyl is substituted by 0, 1, or 2 substituents —F, —Cl, -CHs,
-OR™, -NO,, —-CN, or -NR"°R""; and said R™ group further consists of —F; -Cl; -CF3; oxo
(=0); —OR"®; -NO,; -CN; —C(=0)OR'®; -0-C(=0)R'®; -C(=O)NR'®R""; -O-C(=O)NR'*R"":
-NR™R"7; —_NR'C(=0)R""; -NR'°C(=0)OR""; -NR™S(=0),R""; or -S(=0),NR"®R"": where

R'® and R'” have the same meanings as defined above:



OOHRI1 R1 RR1 RR1 RR1L r-r HORzo0 ORzo OR20 R ~*_ Rzo HO 25
(1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10) WO 02/060875 PCT/ 1B01/ 02341 - 200
23 R23 1MbNIoRAa@s(®) R N -N 23 R24/N-O R24/ NS Rz4/ \ RR3PRIABIID®264) R
(1.3.11) (1.3.12) (1.3.13) (1.3.14) (1.3.15) - wherein --R20 and R21 are
each a menber independently selected fromthe group consisting of 5 -H,

-F;, -d; -CH3; -CH2F;, -CHF2; -CF3; -OCH3; .,afd -OCF3; --R23 and R24 are each

i ndependently -H -CH3; -OCH3; -CH2CH3; - PCH3; - CH2CH2CHB; - CH2( CHB) 2;
- CH2CH2CH2CH3; - CH( CH3) CH2CH3; -CH2CH(CH3)2; -C(CH3)3; or absent, in which
case the dashed line ----represents a double bond; -QlL is a noiety

conprising a saturated or unsaturat edachiufenwhémg-systemthat is 10 a 3-
to 7-nmenbered nonocyclic, or that is a 7- to 12-nmenbered, fused polycyclic;
provided that—Q®L is notis® desdentrndapendsntiyr selestedr frem ebie [srqupydonsigtingt gf d';h

defined under QnReROW.CEBKRY; \M@ﬁ;{'el_(b R} AINRIR'Y ORGP, bmgg)t;ﬁ%o%_N 0 nd

carbon ring syst 16 b het er oat om sel

S; where opti onaﬁ >pr;r§¥ gcong-’p(%)rﬂ'&'h Z(f?gqﬁf"heé'ly O&Hzg]r‘g’?c GYIREY W Bimbl y a
third carbbn atdnot Reipbedfyl;mbenzide pyryl; canedauiplity; Wherein et eikyl, akenyt afkuixgt y
defining QL is %&%‘ik‘yﬁ HF\QQ/I Q)@nf'w?yrr dyf‘& &Enorﬂypﬂ§u5§|ﬁﬁe%%lthgy to%sub@ue@lqu%

whi ch have the sane peani scont I nuous or

restricted biar Wherﬁ[ﬁ e?'if’ %o%é‘festf‘? ?@“Wea&"@&?%ﬁ’e&'{‘%a%’ﬂe a$sat ur at ed car bon
ring systemthat is a 3- to 7-nmenbered no oceycllc or that is a 7- to 12-
20 nenbered, fused polycyclic; wherein op‘?’ onal | y one carbon atom of said

carbon 1ing system ey t?sanrga%&meggnd@n%steﬁeeteatﬂgm BE B S ATb L O,y and

S; where optionally a seco carb 1 ] ( et Pt i dnecﬁll y a
third carBbn at ofiQREr eOR eyt e-GEPINERS’; bR R™; —'LNR1§(BD)ﬁ%é9nbféRwC( O)OR'™,

i ndependent |y sel\geigpeof RBMdEE) 9RO, wHRAS) 8HidRE; QE,-C,) alkyl; and -(C-C4) alkoxy in
the case where R'? has the meaning of —OR"® above and R is defined as —(C,-C4) alkyi:;
wherein said alkyl and alkoxy are each independently substituted with 0 to 3 substituents

independently selected from ~F; —Cl; —(C,-C;) alkoxycarbonyl; -(C4-C,) alkylcarbonyl; and

15 —(C4-C,) alkylcarbonyloxy; where R'® has the same meaning as defined above; and
— where —
~—R"®and R™ are independently selected from the group consisting of —H;

-(C4-C,) alkyl; and phenyl; where said alkyl or phenyl is substituted by 0-3 of —F; or —ClI;
— or in the case where Q! is phenyl —

20 -(d) R® and R® are taken together to form a moiety which is a member selected

from the group consisting of partial Formulas (1.3.1) through (1.3.15):

L o ﬁ Cr Hlf\o NP0
21 o) 21 O\Kk 21 R21
- *f R L
(1.3.1) (1.3. 2) (1.3.4) (1.3.5)
,_/'/—F o F/JI /-’Jf o r’I/- OH
R21 > ; > f R R?
0] R? 0] R

25 (1 3.6) “ .3.7) (1.3.8) (1.3.9) (1.3.10)



25 - the followwng -(a) the group consisting of partial Fornulas (1.1.1)
t hrough (1.1.15): WD 02/060875 PCT/1B01/02341 -201 0 OO0 ~ 7 0 /R7A
NAQ'R A *WOR2M6047R B | ORs RO RO v (1.1.1) (1.1.2) (1.PCIhB@In23414) O
i O (H4~WB OORI6 RI7 : R ARTAR/ x AAB* OH(1.1.5) (1.1.6)

(1 17) (1.1.8) RORORY RI6R I 7/ 71 NRc>NNYRcOOR O

(1

(1.1.10) (1.1.11) (1.1.12) R9's Q7 RI-INIIIg-R c NR7 ¢

(1 1 13) (1.1.14) (1.1.15) - wherein whef® R16 and R' have the sane
meani ngs as defi ned above; and RO has the sane neaning as defined bel ow,
I ndi cates the point of attachnent of each partial Fornula (1.1.1) through
5 (1.1.15) to the remaining portion of Fornmula (1.0.Q); --q i

i NSt ance,

S H 1
rovi ded t hat vvhere is 2 or 3; RO as anin -H2i n m"lq st~,one
p o 05 \\‘QiNJ‘R‘ ﬁifo)
2

or two

10

15

20

25

\es?;gc/tﬂ veI y\

24/ N\ 23 247 ‘R23
R R R 0] (0)

24/

R
(1.3.11) (1.3.12) (1.3.13) (1.3.14) (1.3.15)

— wherein —

—-R® and R* are each a member independently selected from the group consisting of
—H; —F; —CI; —CHjs; ~CH,F; —~CHF;; —CF3; —OCHs; and —OCFj;

-R® and R* are each independently —-H; —CH; —OCH; -CH,CHj3, —OCH,CHj;
~CH,CH,CHa; ~CHy(CHg); —CH;CH,CH,CH3; ~CH(CHa3)CH,CHa; —CH,CH(CHa)z; ~C(CHa)s:

or absent, in which case the dashed line ————represents a double bond;

-Ql is a moiety comprising a saturated or unsaturated carbon ring system that is
a 3- to 7-membered monocyclic, or that is a 7- to 12-membered, fused polycyclic; provided
that Q! is not a discontinuous or restricted biaryl moiety as defined under Q? below; and

wherein optionally one carbon atom of said carbon ring system may be replaced by a
heteroatom selected from N, O, and S; where optionally a second carbon atom thereof, and

further optionally a third carbon atom thereof may be replaced by N;

— wherein —

said moiety defining Q! is substituted on any ring or rings thereof by R*, R® and R®, which

have the same meaning as defined above;

-Q2 is a discontinuous or restricted biaryl moiety consisting of a saturated or

unsaturated carbon ring system that is a 3- to 7-membered monocyclic, or that is a 7- to 12-
membered, fused polycyclic; wherein optionally one carbon atom of said carbon ring system
may be replaced by a heteroatom selected from N, O, and S; where optionally a second
carbon atom thereof, and further optionally a third carbon atom thereof may be replaced by
N;

-Z is a member independently selected from the group consisting of

— the following —

-(a) the group consisting of partial Formulas (1.1.1) through (1.1.15):

Rs



--v Oor 1; --WBis -0-; -N(R9)-, where RO has the sanme neani ng as defined
below, or 10 -OC(=0-; --R7A is a nenber independently selected fromthe
group comnsoseeng7of - the following: --(1) -H WD 02/ 0608TAB01/02341

PCT/ 1B01/ 02341 - 202 --(2) -(Ci1-C6) alkyl; -(C2-C6) alkenyl; or -(C2-C6)
al kynyl; where said al kyl, alkenyl or alkynyl is substituted by O to 3
substituents R10, where R10 has the sane neaning as defined above; --(3)
-(CH2) -(C3-C7) cycloal kyl where uis 0, 12 2; and further where said 5
(C3-C7) cycloalkyl is substituted by O to 3 substituents RLO where R10 has
t he same neaning as defined above; - and --(4) phenyl or benzyl, where
sai d phenyl or benzyl is independently substituted by 0 to 3 substituents
R10 where R10 has the sane neanigng a defined above; 10 --R7B |& a nenper

i ndependent |y sel ett ed fron1thgigiqggy§9n€ksting of w7the fol|lbw ng;R

--(1) tetrazol-5-yl|; 1, R 4-tri.azoin 71,2, 4T @zﬁPJB-onu <

I N
1,2,3-triazol -5-yf; dﬁﬁ(ﬁaol-z-ylh i m dazol -4-yl; Jimi dazolidih-2{gn-4-yl
1, 3, 4-oxadi azol yl ; 1, 3, 4-oxadi azol - 2-on- 5-yl; 1, 2 RA- oxadi azol 3-Rily
1, 2, 4- oxadi azol - 5-on- 3-yl ; 1,2,4-qéqdiazol-5-yl; 1,2, 4-oxadi azol -3 15

on-5-yl: 1,2,5-thiadita2olyl; 1,3, 4t adi azolyl: drpholinyl; (14

par at hi azi nyl ; oyazolgt; isoxazolyl; thiazolyl; isothiazolyl; pyrrolyl;
pyrazol yl; succi iniggg; glutarimdyl; pyrrolidonyl; 2- piperidonyl;
2-pyridonyl; 4-pgyrpdon #ﬂprridazi 3-onyl; pyri?ﬁlﬁ pyri m di ngl%;, R
pyrazinyl; pyridazinyl; and 20 -(;) i ndol yl ; Y ndolinyl; isoyndolinyl;
benzo[ b] furanyl; 2, 3-di hyglt obenzofuraRyl; 1,3- d hyd?@isobenzof r ;

2H 1- benzopyr anyl ; 2-H—chr6neny|; chromanyl ; benzothienyl; 1H "ind lyl;
benzi m dazol yl ; berf2dzol yl ; benzi'déazol yl ; berd2dt’hi azol yl; (1.1.8)

benzotriazolyl; benzotriazinyl; t hal azi nyl ; 1,§§naphthyridiayl;

qui nolinyl; isoquigwligWl; quinazolinyl, quingﬁgrlnyki |
pyrazol o[ 3, 4-d] pyr nNqidi nyl ; pyri B&-d]pyrl i nyl';c N O\R7

i mdazo[ 1, 2-a] pyri gi N 25 pyridopyridinyl; ptegithinyl; and 1;M6ur|nyl; -

where any nniety*reci(%d in (1) or Y2) above isOoptiBhally subs®ituted

W th respect to (i)¢amy one or mpyeq0@rbon atongs ihgreof optiopaldy by a
substituent R14 Mh%§e R14 has the sanme neaning

IOl R’

7
*/N\IS/R (o] l *\
| /N\R7 N
o) * c

(1.1.13) (1.1.14) (1.1.15)

— wherein —

where R'® and R"" have the same meanings as defined above; and R® has the same meaning
as defined below;

kn

indicates the point of attachment of each partial Formula (1.1.1) through

5 (1.1.15) to the remaining portion of Formula (1.0.0);

--q is 1, 2, or 3, provided that where q is 2 or 3, R® has the meaning of —H in at

least one instance, or two instances, respectively;

--V Oort;

w3 is —O—; —N(R%)—, where R® has the same meaning as defined below; or
10 —OC(=0)—;

--R74 is a member independently selected from the group consisting of

~ the following: —

-(1) ~H;



as defined above; (ii) any one or nore nitrogen atons thereof that is not a
point of 30 attachnment of said noiety, optionally by a substituent R15
wher e Rt Swbag/osdses same nmeani ng as defined above, and al | pcauBemes4if or ns
thereof; and (iii) any sulfur atomthereof that is not a point of
attachnment of said noiety, by 0, 1, or 2 oxygen atons; WO 02/060875

PCT/ 1B01/ 02341 - 203 --R9O is a nenber : %(_act ed fromthe group consisting
of -H, -(Cl-C4) alkyl; -(C3-C7) cycloal Kyf; phenyl; benzyl; pyridyl;
-C(=0O OR16; -C(=O R16; -OR'; -(Cl-C2) alkyl- OR16; and -(Cl-C2)

al kyl -C(=O ORt 6; where R16 has the same neaning as defined above; --R7c is
a nenber i Pdepqé?)dent ly sedaxtad, f—((?m xameggwup:zmmkwt WGer@I;an?thyl ,lkenyl
meani ngs of R7/A a S R7B.def | =Y n ur

wherein - *\N (12 @%[5 “subki ?uéér?g%l%es SUPSUHTIS edwgerre)?nsas tﬁ%fs%’ae "lFa”'f'% as

8- nenber ed rmnd@&vf@ldlaéoveor 5- to 10- 10 nenbered fused or open bicyclic,
carbocyclic ring systemcontaining a nitrogen heteroatom as shown in
partial Formut&J(1. 1. 157 {CHaluéPcbhcxsioaliod rrdlersy ufip fn 1.0t @: 3ng dvrthen whetsmsaidf
said carbscyclEcec)) epthakyisé SUBsHRYd B0 ondubditidat IR Wk /Ceds By sBmBintdAB5N
het er oat om- or Oﬁ]t aI l"é 1 carbon atom thereof may be replaced by an
oxygen het er oat®dit sul fur heteroatom or optionally 2 carbon atons
t hereof nmay be indivi dual Iy replaced by_g pitrogen 15 heteroatom and an
oxygen heteroatom or by a nitrogen heteroatomand a sul fur heteroatom -
where any noieyy of paPﬁér@llorEerzvquﬁeré;adl-pr;gﬁgl of %zglgﬂmé’&%}{gen't@ L&%P%Ll y
substituted vmth respec ahy one or nore car t hereo a
substit uent Rl@t\?\ﬁé'l‘@t'm’ﬁsﬁaé“’ KR Shagdne sapemMeanng gs dafinebabayed above; (2)
any one or nore_nitrogen atoms thereof by a substituent R15 where R15 has
the sane ﬁ%anfﬁb"as def isr?e’He’%tlfbl?ée"eaﬁ‘ﬁﬂ‘“h?qlecfeﬁdf’@ﬁﬁ?grf"éPr‘F?é‘s'Stﬁ}Sd’fopt| onal |y
N-oxi de fornms thereof; or (3) any sulfur atomthereof by 0, 1, or 2 oxygen
atons; - and Z is further selected f rohe folqWing: z- nmoi ety conpri sing a menber
selected fromt group consisting of 25 -0 P(=0 (OH) 2 (phosphoric);

- PH(=0) OH (phoéﬂhl ni c) ; EreEeeyt o) tﬂﬁ%ﬂkéyhonﬁ %‘}-t“azo'{?’m-@' OfR-3ciamal-Bah

al kyl'] (al kyl phampieng) imidd2om( ﬁldhaz&kﬁ.bcﬁ@yl 2, B ¥lokadidalyk Vil phesplRiE&YL on-

-P(=0 NH2

D059 2 GOSN Aol PRGNS 0B R o
- S(=0) 20H15 (' sulohdr: 6)25m@@ﬁ@'ﬂNl-mwlaﬁmzolwwrm)lmra(ﬂs@"fybnmub)somrye R26
is -CH3, -CF3, tQfzof); 3Qomkwl Rél; ks TQBMFhEQ; Seltashigd TohRsdbRR 3L oup
consi sting of p%n@ny'\l 2(pyr?donlé)

pyridazinyl;

4-pyridonyl; pyridazin-3-onyl; pyridyl; pyrimidinyl; pyrazinyl,

—and —

20 -(2) indolyl; indolinyl; isoindolinyl; benzo[b]furanyl; 2,3-dihydrobenzofuranyl; 1,3-
dihydroisobenzofuranyl; 2H-1-benzopyranyl; 2-H-chromenyl; chromanyl; benzothienyl; 1H-
indazolyl; benzimidazolyl; benzoxazolyl; benzisoxazolyl; benzothiazolyl; benzotriazoly;
benzotriazinyl; phthalazinyl, 1,8-naphthyridinyl; quinolinyl; isoquinolinyl; quinazolinyl;
quinoxalinyl; pyrazolo{3,4-d]pyrimidinyl; pyrimidof4,5-djpyrimidinyl; imidazo[1,2-a]pyridinyl;

25 pyridopyridinyl; pteridinyl; and 1H-purinyl;

— where —

any moiety recited in (1) or (2) above is optionally substituted with respect to (i) any one or
more carbon atoms thereof optionally by a substituent R where R'* has the same meaning
as defined above; (ij) any one or more nitrogen atoms thereof that is not a point of
30 attachment of said moiety, optionally by a substituent R'®> where R'® has the same meaning
as defined above, and all tautomer forms thereof; and (/i) any sulfur atom thereof that is not

a point of attachment of said moiety, by 0, 1, or 2 oxygen atoms;



- O(=0) NHS(=0) 2NH2; - C(=0) NHS(=0) 2( C1- C4) al kyl; - C(=0) NHS(=0) 2NH( C1- C4)

al kyl ;

-

=0) NHS(=0) 2N[ ( C1- C4) al kyl 12; - S(=0) 2NHC(=0) (C1- C4) al kyl :

- S(=0) 2NHEDvPbE2s WO 02/ 060875 PCT/ 1B01/ 02341 -204 .  PCT/IB01/02341
- S(=0) 2NHC( =O) NH( C1- C4) al kyl ; - S(=0) 2NHC(=O) N[ (Cl-C4) al kyl ] 2;
- S( =0) 2NHC( =0) R25- S(=0) 2NHCN; - S(=0) 2NHC( =S) NH2; - S(=0) 2NHC( =S) NH( C1- C4)

al kyl ;

-S(=0 2NHC(=S) N[ (C1-4) al kyl ] 2; gé;j
-(Cl-4) al kyl; phenyl; or 8, where R18 has the sane

--R25 is -H,
meani ng as
10 2. A compound according to Claim1 wherein the group @
conprises a rreRber sel es:taedwehfb@msblbaeogrfmup tH20 5o S tdongstiag dfhéqubI| OWaﬂkgl

t her eof .

moi Bt o5 repres?gg%@g oBbaRS el sEHIH B, 3&%&%‘*@@?*@ {REEhcq ey

defined above; - or - a pharmaceutically acceptable salt

(1.2.1) (1.2.2)

NH 0ORN gy ~{C110) alky-QX= Q)QR E»J!thfel@ hasthe Nmé(f]le@'@@)s défine@ atialp;
(1.2.15) WO 02/ 060875 PCT/ 1B01/ 02341 -205 R15 - - N (1.2.16) (1.2.17)
N N-Rlc N N (3s 2 remben imepe)deptly, selectgd from the group consisting of the

(1.2.9)
(1.2.18)

N

5

10

15

20

25

30

meanings of R7a and the meanings of R7g defined above;

— and further wherein —

\NQ

--comprises a saturated or unsaturated, 4- to 8-membered monocyclic, or 5 to 10-

(1.1.15)

membered fused or open bicyclic, carbocyclic ring system containing a nitrogen hetercatom
as shown in partial Formula (1.1.15); wherein optionally from 1 to 3 carbon atoms of said
carbocyclic ring system may be individually replaced by a nitrogen heteroatom; or optionally
1 carbon atom thereof may be replaced by an oxygen heteroatom or by a sulfur
heteroatom; or optionally 2 carbon atoms thereof may be individually replaced by a nitrogen
heteroatom and an oxygen heteroatom, or by a nitrogen heteroatom and a sulfur

heteroatom;
— where —

any moiety of partial Formula (1.1.15) recited above is optionally substituted with respect to
(1) any one or more carbon atoms thereof, by a substituent R* where R™ has the same
meaning as defined above; (2) any one or more nitrogen atoms thereof by a substituent R'
where R'® has the same meaning as defined above, and all tautomer forms, and optionaily
N-oxide forms thereof; or (3) any sulfur atom thereof by 0, 1, or 2 oxygen atoms;

— and 7. is further selected from —

-(b) a moiety comprising a member selected from the group consisting of
-O-P(=0)(OH); (phosphoric); —-PH(=0)OH (phosphinic); -P(=O)(OH), (phosphonic),
-[P(=O)(OH)-0O(C;-C,) aikyl] (alkylphosphono); -P(=0)(OH)-O(C4-C,) alkyl)

(alkylphosphinyl); —P(=O)(OH)NH2 (phosphoramido); -P(=O0)(OHNH(C,-C,) alkyl and
-P(=O)(OH)NHR®®  (substituted phosphoramido); -O-S(=0),0H (sulfuric); -S(=0),0OH
(sulfonic); ~S(=0),NHR? or -NHS(=0),R* (sulfonamido) where R® is —CH,, —CF3, or o-
toluyl; and acylsulfonamido selected from the group consisting of -C(=O)NHS(=0),R%;
-C(=0)NHS(=0):NHy;  -C(=O)NHS(=0),(C-Cy) alkyl;  -C(=O)NHS(=0),NH(C,-C,) alky!;
-C(=0)NHS(=0),N[(C-C,) alkylly;  -S(=O),NHC(=0)(C;-C,) alkyl; ~S(=0),NHC(=O)NH;

S(=0) 2NHS( =0) 2R25; - wher e

5



NN (1.2.22) (1.2.23) (1.2.24) S N (1.2.25) (1.2.26) (1.2.27) HOS S
(1.2.28) (1.2.29) (1.2.30) HHN (1.2.31) (1.2.32) wherein " * " is a
synbol i nlo®anensys t he two points of attachment of said gr eap/IRR/ st he
remai ni ng conponents of Fornmula (1.0.0). 3. A conmpound according to Claim1l
wherein Z conprises partial Formulas (1.1.4) and (1.1.10) through
(1.1.14), and the neaning of R7B of parti al ‘{:orrmla (1.1.4) where 5vis 0
or 1, or the nmeaning of R7c of partial For At as (1.1.10) through (1.1.14)
is defined as a nenber selected fromthe group consisting of parti al
Formulas (1.4.1) through (1.4.28): WO 02/060875 PCT/1B01/02341 -206 NiNN

R15/ N N R15, N- N-R&6),NNC(=0)RIGZ-CN alidyet xsaanm&{yd))Nl(czwvatszazm( 83).MHC(=0)R%;

b ST S, 2 g Chdetit 2 Lokl L

1, 2, 4 oxadl azol ~Y=QLNHCHFSINIG 40 2B am P(= Q)i\lHﬁ(fQ)zl% 4.6) (1.4.7) (1.4.8)
SO N NNN N 1,2, 5-thiadiazol -2-yl 134th|ad|azolyl oxazol yl
i soxazolyl (1.4.9) (1.4.10) (1.4.11) (1.ZM9F—+ * R15 R15 S NN

5 --R%® is —H; —(C4-C4) alkyl; phenyl; or -OR'®, where R has the same meaning as

defined above;

a pharmaceutically acceptable salt thereof.

10 2. A compound according to Claim 1 wherein the group Q2 comprises a

member selected from the group consisting of the following moieties represented by partial
Formulas (1.2.1) through (1.2.32):

/ [
(1.2.1) (12.2) (1.2.3)

—N —\ _* *
7 .
T T A

*

(1.2.4) (1.2.5) (1.2.6)
oG €3 o
K N,

(1.2.7) (1.2.8) (1.2.9)

N
. o’
=/
N Nﬂ

(1.2.10) (1211) (1.2.12)

(1.2.13) (1.2.14) (1.2.15)



N NN -NNthiazolyl isothiazolyl pyrrolyl pyrazolyl (1.4.13) (1.4.14)
(1.4.15) (1.4.16) S-N ~N R15 N N1 N pyridyl pyrazinyl

1, 2, 3-t hiwoioapais7s-yl pyrrolidinyl (1.4.17) (1.4.18) (1.2cTABoya3«. 20) O O
S\ * U *10 *AD/ furanyl tetrahydrofuranyl thienyl phenyl (1.4.21)
(1.4.22) (1.4.23) (1.4.24) cyclopropyl cyclobutyl cyclopentyl cycl ohexyl
(1.4.25) (1.4.26) (1.4.27) (1.4.28) mhe[%ogf" i ndi cates the point of
attachment to the remaining portion of Formula (1.0.0); and where each
carbon atomis optionally substituted by a substituent R14; and where Rl14
and R15 WD 02/ 060875 PCT/ 1B01/ 02341 -207 have the sanme neaning as defi ned
in Cdaiml; and all tautogtr fornms, and optionally N-oxid g her eof .
4. A conpound accordi tQ Claim 1 whererQ onpri ses pa
(1.1.4) and (1.1.10 ou (1.1.14)—aphd neani Nngs of 2
said partial 5 For e each i ndepegéent a nmenber selected fromthe
group consisting of partial * Fornmulas (1.5.1) through (1.5.29): R15 R15 N
CK N cNR15 indol yl itdahé)nyl isoindolinyl1.behzo(b]furanyl (0.518) (1.5.2)
(1.5.3) (1.5.4) C_O/ Q (\ O* I\ O 2, 3-di hydrobenzo-

1, 3-di hydr oi sobenz

enzopyr anyl_chrommnyl furanyl _furanyl;
pht hal anyl (1.5.5 R ML, 5.7) (I)S. 5V R15 N,/
N= \N / \ N * > / \ .

*

(1.2.19) (1.2.20) (1.2.21)
o<, £ P
SN
(1.2.22) (1.2.23) (1.2.24)
N N —N
/4 - /4 *

3 S0 G
* * * N *
(1.2.25) (1.2.26) (1.2.27)

K} o} S
Bsesipiget ot e 2

. N N N
S
(1.2.28) (1.2.29) (1.2.30)
H H
N N
OG- -
. N
(1.2.31) (1.2.32)

"ok N

wherein is a symbol indicating the two points of attachment of said group QZ to the

remaining components of Formuta (1.0.0).

3. A compound according to Claim 1 wherein Z comprises partial Formulas
(1.1.4) and (1.1.10) through (1.1.14), and the meaning of R7g of partial Formula (1.1.4) where
5 vis0or1,orthe meaning of R7¢c of partial Formulas (1.1.10) through (1.1.14) is defined as a

member selected from the group consisting of partial Formulas (1.4.1) through (1.4.28):



SOI'NN=*/ I 0~* N benzothienyl 1 Hindazolyl benzim dazolyl
benzoxazolyl (1.5.9) (1.5.10) (1.5.11) (1.5.12) 15\ ( /N/ S N \ NN
benzi soxaxologhedsenzot hi azol yl 2H 1, 2- benzot hi azi nyl benzoPcraralogs41( 1. 5. 13)

(1.5.14) (1.5.15) (1.5.16) \ M N\ \ CQ N quinolinyl isoquinolinyl
1, 6-napht hyridinyl 1,8-naphthyridinyl (1.5.17) (1.5.18) (1.5.19) (1.5.20)
WO 02/ 060875 PCT/ 1B01/02341 -208 Ris -_*2 NFIN / i I\ 1 N phthal azinyl
gui nazol i nyl qui noxal i nyl 1H pyrazol o[ 3, 4- - pyrimdinyl (1.5.21)
(1522)(1523)(1524)JN~NNN(N— N N~NiIiN\ NNI1: iN
pyri m do[5, 4-d] - |n1dazo [1 2-al- 1,7-na y |dinyI pteridinyl
pyrimdinyl pyridin 25) (1., 5\%6&7 27) . 28) R15 N:";N -
/I~ * ]1:NN 1H-pur yl,, 5. 29) N ~
R15/ R15/N_N R15/N
tetrazol-5-yl 1 ,2,4—tnazol-3-yl 1,2,3-triazol-5-yl imidazol-2-yl
(1.4.1) (1.4.2) (1.4.3) (1.4.4)
. N
AN
LY e N N
W ~% -y -
N—N N—-O O—N
imidazol-4-yl 1,3,4-oxadiazolyl 1,2,4-oxadiazol-3-y! 1,2,4-oxadiazol-5-yl
(1.4.5) (1.4.6) (1.4.7) (1.4.8)
* N\ S * * %*
7 € 0 Ko
N—N N=/ =N
1,2,5-thiadiazol-2-yl 1,3,4-thiadiazolyl oxazolyl isoxazolyl
(1.4.9) (1.4.10) (1.4.11) (1.4.12)
* * R15 R15
| I
%6\8 %f?? N N.
— = N
N=/ N % / % i
thiazolyl isothiazoly! pyrrolyl pyrazolyl
(1.4.13) (1.4.14) (1.4.15) (1.4.16)
,N\\ 15
/N /N 2 N E
—£ | *—E\ ] = g
N *
pyridyl pyrazinyl 1,2,3-thiadiazol-5-yl pyrrolidinyl
(1.4.17) (1.4.18) (1.4.19) (1.4.20)
o) 0 S ’
£ O o O
furanyl tetrahydrofuranyl thienyl phenyl
(1.4.21) (1.4.22) (1.4.23) (1.4.24)
cyclopropyl cyclobuty! cyclopentyl cyclohexyl
(1.4.25) (1.4.26) (1.4.27) (1.4.28)

ke

where

where each carbon atom is optionally substituted by a substituent R

indicates the point of attachment to the remaining portion of Formula (1.0.0); and

4. and where R and R"®



where "*" indicates the point of attachnment to the renaining portion of
Formula (1.0.0); and where each carbon atomis optionally substituted by a
substi t uewD oRbéos7and where R14 and R15 have the sane neamcmgB@go2daf i ned in
Claim1; and all tautomer forns, and optionally N-oxide forns, thereof. 5
5. A conmpound according to Claim1l wherein Z conprises a nenber sel ected
fromthe group consisting of partial For s (1.7.1) through (1.7.46): *
ONOI NO NTQO OCN"'--OCT Succinimd-1-yl glutarimd-1-yl
pyrrolidin-2-on-1-yl piperid-2-on-1-yl (1.7.1) (1.7.2) (1.7.3) (1.7.4) WO
02/ 060875 PCT/ 1B01/02341 -209 * I * N 0r0? Pyrid-2-on-1-yl

pyri d- 4- on- 1- yhaveyte shaeinteading Bs defyibd @zZB4imdi; An@ albtautbmpgt fofnds, @nddgptibdally Negxide
(1.7.7) (1.7.8), ;th*ere*f* Il I ON,NOONOON N>H\N~1 HHNJA O
H im dazolidin-2-0 pyrazol - 5 on-1-yl imdazolidin-2,4-dion-

pi perazin-2,5-di on yl ) 1%) *o*
N OVNON\ N -N o'll H lefxé’p‘c’ij"g’ chootlind o Ol bherbin’2 ﬁ°‘"gi”%sc]j"%)“a' Pormas
H qui noxal i n- 2¢101d) a1d|—{-1qm|0marzr0\hghn(12|-.1(4m-and th tnedan@p®lof R7yland-Rc ih-sdid paryidl
(1.7.13) (157. ;g#nuﬁal. 7. 15

S are ea igg'épZﬁd%ﬁay a %e%ber selected from the group consisting of partial

Formulas (1.5.1) through (1.5.29):
R15 *
/ /
N—R

indolyl indolinyl isoindolinyl benzo[b]furanyl
(1.5.1) (1.5.2) (1.5.3) (1.5.4)
0 O 0]
. =
2,3-dihydrobenzo- 1,3-dihydroisobenzo-  2H-1-benzopyranyl chromanyl
furanyl furanyl; phthalanyl
(1.5.5) (1.5.6) (1.5.7) (1.5.8)
RS
/ R'S
/

)—+

I
benzothienyl
(1.5.9)

0]
\
@N
benzisoxazolyl
(1.5.13)

N\
ey
quinolinyl
(1.5.17)

*
N 2
z

1H-indazolyl
(1.5.10)

Lo

benzothiazolyl
(1.5.14)

e
*

isoquinolinyl
(1.5.18)

L,

benzimidazolyl
(1.5.11)

*

R15

2H-1,2-benzothiazinyl

(1.5.15)

/N /|
e N
*

1,6-naphthyridinyl
(1.5.19)

-

benzoxazolyl
(1.5.12)

benzotriazolyl
(1.5.16)

N N
= ~ ‘
I
*

1,8-naphthyridinyl
(1.5.20)



2H- azepi n- 2-on- 1-yl
hexane- 2, 4-di on-3-yl 1-yl

pi peridin-1-yl

1H1,2,4-triazol -
(1.7.31) (1.7.3 RN ONN=N-* a N Pyrrolldln | -yl

ra/zﬁ-ﬁ—# yl @i‘zg}_(l 7. 3@ §35) (1

1H-pyrazolo[3,4-d]-

1 -yl

pyrazol i di n- 3, 5-di on-
(1721) (172

-2-on-1-yl
di on- 1-yl

25 (

azetidin-1-yl

OONN NN* OO 1 Hcycloheptimd- 2-azabicyclo[2.2.1]-
nor born-5-en-2, 3- phthalimd-1-yl; azol
di car boxiwDd@2/ae08rs 1 H-i soi ndol e- 1, 3(2H) -
(1.7.19) (1.7.200 H OCNO NHNOQQNONO-~Tft O 3-azabicyclo[3.1.0]-

i m dazol i di n-2-o0n-1-yl

1.7.23) (1.7.24) WO 02/060875

hept - 5- en- 3- on- 1-yl
(1. 7. PCY/M1Bd1/023418)

PCT/ 1B01/ 02341 -210 COO O-O S~ -N N N N N-N Oxazolidi n-2-on- 1-yl
1, 3, 4- oxadi azol - thiazolidi n-3-y| 1 H1, 2 3-triazol-1 -yl 2(3H)-on-3-yl
(1.7.25) (1.7.26) (1.7.27) (1.7.28) <~ " N NNNN Imdazol-1-yl

(1.7.29) (1.7.30%"
tetraz I-1N/yl

phthalazinyl quinazolinyl quinoxalinyt
pyrimidinyl
(1.5.21) (1.5.22) (1.5.23) (1.5.24)
N * N N N
~ X ~ ~ N
e OO SENPS
%*
pyrimido[5,4-d]- imidazo-{1,2-a]- 1,7-naphthyridinyl pteridinyl
pyrimidinyl pyridinyl
(1.5.25) (1.5.26) (1.5.27) (1.5.28)
R
N
N™ ™~
o
N N
1H-purinyl
(1.5.29)
where “*” indicates the point of attachment to the remaining portion of Formula (1.0.0); and

where each carbon atom is optionally substituted by a substituent R'; and where R' and R"®

have the same meaning as defined in Claim 1; and all tautomer forms, and optionally N-oxide
forms, thereof.

5 5. A compound according to Claim 1 wherein Z comprises a member selected

from the group consisting of partial Formulas (1.7.1) through (1.7.46):

Succinimid-1-yl
(1.7.1)

glutarimid-1-yl
(1.7.2)

O~ _.N_ O |
J e

pyrrolidin-2-on-1-yl

(1.7.3)

oy

piperid-2-on-1-yl

(1.7.4)



O 3-azabicycl o[ 3.2.2]- pyrrolo[3,4-b]pyridin- 2,3-dihydro-iso-indol -

pyrrol o[ 3, 4-b] pyridi n- non-3-yl 5,7-dion-6-yl 1-on-2-yl 7-on-6-yl (1.7.37)
(1.7.38) wo.0Z/oa8ys (1.7.40) OOOO N *-N*-N*-N*-N1 PCI/IBN/23N | )"

N~ HH N 1, 3-di hydro-i ndol -2- pyrrolo[4,5-b]pyridin- 1 H pyrazol o 4, 5-

1H pyrazol o[ 4,5- on-1 -yl 3-on-2-yl e]pyridin-7-on-2-yl b]pyridin-4-on-2-yl
(1.7.41) (1.7.42) (1.7.43) (1.7.44) OO H H 1 Hindazol-3-on-2-yl 1

H benzi m dazol -2- on-3-yl (1.7.45) (1.7. 5 " WD 02/ 060875 PCT/ 1B01/ 02341
-211 where "*" indicates the point of attachnment to the renaining portion
of Formula (1.0.0); where each carbon atomis optionally substituted by a
substituent R14; and where each nitrogen atomis optionally substituted by
a substituent R15; where R14 and RJJS have the same neaning as defined in
Claim1; and all tahtorrer forns, optionally N- oxi de forms, thereof. 5

6. A corrpound accorhi to O aimll erein sai g nd is a minber
selectedfromthe|gropconsistin the follgwn
-[[[2-]4-Fluoro oxyl ] - pyri di ne- 3- car bonyl ] no] met hyl]<b1>:ﬁ%nyl 3-c

ar boxylic acid of Fornmula (8.5

4' - [[[ 2- Benzo[ 1, Bfdi2dkdrY 5- y| OWT‘?‘f)‘W 19l ne- 3P¥EREUAYIMEYAni nFPifY 4911 Ybi phe

nyl -3- 10 car boxyl i(t7.eci d of Fornul7es)(8.5. 2); (1.7.7) (1.7.8)
"-[[[2-Benzo[ 1, 3] di oxol - 5-yl oxy] -pyri di ne- 3- car bonyl ] -am no] - netshyl ]-3" -l
uor o- bi phenyl - 3-car bpxylic aC|d o Formula (8.5.3); 111 2- [3 Qya

no- phenoxy] - pyri dol < 3-car bo (i)no] me p) henyl -GN uor 0-
bi phenyl - 3- car boxyl I\c dci d of rrul a (8.5.4);
[4'-({[2-(Benzo[ 2, 1, hi adi azol - | oxy) - pyri di ﬁﬂe 3-car bonyl ] b nmet hy

1) - bi pheny! -

Imidazolidin-2-on-1-yi pyrazol-5-on-1-yi imidazolidin-2,4-dion- piperazin- 2,5-d|on-
1-vi 1-yi
(1.7.9) (1.7.10) (1.7.11) (1.7.12)

o)

{L { ad |
0 N_ _O
w - O ol
N—N N ‘ =N

4,5-dihydro-5-oxo- benzimidazolin-2-on-  1H-guinoxalin-2-on- 1 H-quinazolin-2-on-
1H-tetrazol-1-yl 1-yl 1-yl 1-yi
(1.7.13) (1.7.14) (1.7.15) (1.7.16)
* 0] Q
! 0
e oK. T a
=N —
N o o .
1H-cycloheptimid- 2-azabicyclo[2.2.1}- norborn-5-en-2,3- phthalimid-1-yl;
azol-2-on-1-yi hept-5-en-3-on-1-yl dicarboximid-1-yl 1H-isoindole-1,3(2H)-
dion-1-yl
(1.7.17) (1.7.18) (1.7.19) (1.7.20)
| N
N 0]
A Q O -
| '}' o) N N\,
* * O
3-azabicyclo[3.1.0]- 2H-azepin-2-on-1-yl  pyrazolidin-3,5-dion-  imidazolidin-2-on-1-yl
hexane-2,4-dion-3-yl 1-yl

(1.7.21) (1.7.22) (1.7.23) (1.7.24)



4-yl| oxy] -acetic acid of Fornmula (8.5.5);

[4'"-({[2-(Benzo[ 2, 1, 3] oxadi azol - 5-yl oxy) - pyri di ne- 3- car bonyl ] - am no} - net hyl

) - bi phenyWweo odowisexy] - aceti ¢ acid of Fornula (8.5.6); PCT/IB01/02341
[4'-({[2-(Benzo[ 1, 3] di oxol -5-yl oxy) - pyri di ne-3-carbonyl ] -am no}-net hyl)-bip
henyl -4- 20 yl oxy]-acetic acid of Fornmula (8.5.7);

()-2-[4'-({[2-(Benzo[1,3]dioon-5-onxy)-p¥ridine-3-carbony|]-anino}-nethyl

) - 2-fl uoro- biphenyl-4-yl oxy]-propionic act of Formul a (8.5.8); (

)-2-(Benzo[ 1, 3]d ioxol -5-yloxy)-N(2"-fluoro-4"[1-(1

H tetrazol - 5-yl) - et hoxy] - bi phenyl - 4-yl met hyl }-ni coti nam de of Fornul a

(8.5.9); 25

()-2-[4 -({[2-(Ben 8[ g di oxol - )-pyridin %’7carbonyl] an(n\oy met hyl

)-3'-fluoro- bipheﬁy 2-yl oxy] - prop c acid of rrula(85 10N-N

()-2-(Benzol[ 1, 3]d|ox3L\5 yl oxy) - N—Q&P | uoro-4'J[1- ( ~ et hyl - 4H{1, 2, 4] tri az
ol -3-yl ) ethoxy]-biphényl -4-yl net’hyl }-ni cotinani de of Forrmula (8.5.11);

() -N-[4' - (1- Car®magiiin-2ethiryl) - 21.38tosadiazobi phenytiazakdp-rgt hy| J1H2. 2(18tﬂe¥rkmm phe

noxy)- 30 nicotinam de of Fornul Z3/Bs3-42): WD 02/ 060875 PCT/ 1B01/ 02341

212 ()-2-[2, 3 - Di f£i-68Pb- 4" - ({[ 2- (37Rk hoxy- phendk{¥D) pyrid (1.7.28)

i ne-3-carbonyl]-amn m nmet hyl ) - tn<f§gnyl 4- onxy] oplonlc acid of Fornula

(8.5.13); J \ L;]\

2- (Benzo[ 1, 3] di oxol ;8=yl oxy) - N- (4 r bamoyl nmet hyIN—BNfI uoro-bip I -4-yl me
thyl)- ni coti nami de” of ~ For mul a (8.5.14); 5

[4'-({[2-(3-Cyano; ) - 3-car m no} fl uor i nyl - 4-
Ll heetic anid B &‘z W~ 5 5%%%@:]1 3P 1#‘?59¥Je)zoﬁ Ay a9et91n'9hﬁ

2- (Benzo[ 1, 3] di oxol(1 5291 oxy) - N-{4 (17 @9 cyano- benibf/%)m no) - met h§7|7]322 -fl uor
0- blphenyl 4-yl met ) - 5-fl uoro-nicoti nam de of rmula (8.5.16

Pyri di ne- 2- car boxyli ¢ yaci d (3-fINmN) 4'-{[2-(4-[flu r o- phenoxy¥\ ni got i nam
ide]-methyl}- 10 b@enyl 4-vyl -am de of or Nul a (8. 5.1

2- (Benzol 1, 3] di oxol - 5- Yl oxy) - N-{ \/f’ uoro-4'-[1 -nethyl-1 -(1

|(+8t gt Rg)z?l 5. FIyIUZJr%“éEJ %1 ]yf)l phenyltetr%zéf|1rwt hyl }- ”'u&e?Fdfnqam de of pllsgrléz -|1-ayl

uor o-4' - {[ (5- met hyl(1 193[ 1,2, 4] tri d26138) 3- car bonyl(3.Z.8% i no] - net hi}17}36)

bi phenyl - 4-yl net hyl ) - met hoxy- [ i '
(8.5.19); 15 —N AN
2- (Benzo[ 1, 3] di oxol -\56- Xy) - N-{2N-f | bior ¢- 4' -

yl]- biphenyl - 4-yl et }-nicotinapid 5 g
N-[4'-(1, 3-Di oxo-1, 3-di hydro-i soi m@ol - 2-yl net hyl ) - 2 -f1 uoro- bi phenyl - 4-yl nme
thyl]-2-(4 fluos-azdpkeaesp)2ini atrbib@LskSrigh- FRRBMHyarctiso-ibdot1) pyrrolo[3,4-blpyridin-

N-(2' - Fluoro-4'-{[ n3i3iym dazol e- §7amnkBapyl ) - am 1-on-2-yi 7-on-6-yl
i no] - met hyl } - bi phenyl,-ds yl met hyl) - 2+G3y (1.7.39) (1.7.40)
0o O O 0]
N\ ~
*—N *—'N *—N\ I *—N\ l
= N — N N/
N | H H
1,3-dihydro-indol-2-  pyrrolo[4,5-b]pyridin- 1H-pyrazolo[4,5- 1H-pyrazolo[4,5-
on-1-yl 3-on-2-yl elpyridin-7-on-2-yl blpyridin-4-on-2-yl
(1.7.41) (1.7.42) (1.7.43) (1.7.44)

O
»i@ >\\NH
»—N *—N
L O
H

1H-indazol-3-on-2-yl 1H-benzimidazol-2-
on-3-yl

(1.7.45) (1.7.46)



20 nitro-phenoxy)-ni cotinam de of Fornula (8.5.22);

()-3-14"-({[2-(3-Chl oro-4-fl uoro-phenoxy)-pyrid ine-3-carbonyl]-am

i no} - met hwb)2/8608F3 uor o- bi phenyl - 4-yl oxy] -butyric acid of Pormbiz2648. 5. 23) ;
2-[4'-({[2-Benzo[ 2,1, 3] thiad

i azol - 5-yl oxy) - pyri di ne3- car bonyl | - am no} - net hyl ) - 2- f | uor o-

bi phenyl - 4-yl]-2-methyl -propionic acid of,Formula (8.5.24); 25
()-2-14"-({[2-(Benzo[ 2, 1, 3] oxadi azol - 5-yl oxy) pyridi ne-3-carbonyl ] -am no}-m
et hyl)-2- fl uoro-biphenyl -4-yl oxy)-propionic acid of Formula (8.5.25);
()-2-[3" -Fluoro-4'-({[2-(2-nethyl -2H benzotri azol -5-yl oxy)-pyrid

i ne- 3- car bony wherti niadicatasttivypoint bi qactmydnt tb-tiyd m]mqgrpopioonf Eoreniad{ 1. 0f0); Meraul a
(8.5.26);

2- (3- Cyano- pheﬁ%@(ﬁrb% tom_is PRGPAY AUPFIBYT B A-SuRsfl “letht hy1 N APHE RS MBI heny
| -4- 30 yl met kdn}is pptivoaliyrsepstitited bl amobstiveat R'8 whe2 R aniR DA GEDEFENe meaning
PCT/ 1501/ 0234Ls gefirbd in Claim 1; and all tautomer forms, ando tionally N- oxnde forms, thereof.

2- (Benzo[ 1, 3] di oxol -5-yl oxy)-N-{2' -fluoro-4 f (qui'nol i n-2-yl' net hyl ) - car bano
yl 1- bi phesyl - 4-yl met hyla} compoorhd ﬂﬁﬂidﬁh@ thCIEﬁhF nudhare(nBséd 28pound is a member

5- Fl uor o- 2- (4 Flfagé P%rﬁ) n\%{épozfx)c?ns[sf%qf}h f&lowm

Htetrazol - pheny AICCOP nam de of Fornula (8.5.29)

yN|-§32FI( gor (r)re t4h0£<)(/ 1- 4hg€| Zorn%h%'ﬂp ld %%h?ﬁﬁﬁ?@@q%ﬁe%%% bRy I rret h

() - N-[ 3- Fl uor @eigof %mH‘? ¥y- 1, 2- di et hyl - propoxy) bi phenyl - 4-yl et hyl ] - 2- (
4-fl uoro- phenoxy)-nicotinam de of Fornula %I }

N-[2'-Fl uoro-4'-(1- %U@rBﬁ%Pﬂlaﬁ’f@ioh@V'm@’ﬂ RYFidinet3rqareRy - amingirprteiigainhed¥ @4 £ | uor o
- phenoxy) 1010 caibentit aadefdernafa Bar2xul a (8. 5. 32); and

2- (3- Chl or o-4-fl uoro-phenoxy)-N-[4"-(pyrid

i n-2-yl met hoxy) - bi phéRyBenzb] y3]diwtoR§-yipxy]-pyricioei3r@rtiod@]-ahindlenetoyi]ed’€i6ors-. 33) . 7.

A nethod of treating ansii &&for Bbffufr(58g),from a disease, disorder or
condi tion %gt e)g lg §)ﬁe PDEA a|’+scl)Jzym3 'includi ng the D subtype thereof,

whereby it regul at egy [*Ql?ﬁc;ya% pﬁ%kﬂ% - ﬁé’&?‘bdﬂ@@érﬁﬂﬂ'—rﬁ&th%ﬂfb itHen@OShpRNI | S,
conprising adm nisterin ajéeCt in need of said treatnent a

t her apeut i cal I5PP&Y- é&?rb&%("%ﬁm@ é(‘)‘hpound of Forrml a (1 0.0) as

deflnedl Caima1l.., use

subj ect suFf ering f[4 g{rl% @e& ${T§%%H'taﬁpq é@ or coﬁa b?nyd §ed] fhé{a% er{yﬁe
PDE4 i sozyne, *mvkﬁﬁewgectdhéFM@@§§b 20 t her eof , V\/nereby |t r egul at es the
activation and degranul ation of eqsinaophils rising a therapeutically
effective amount oft*AEErprslintPlordiest: ﬁﬂloéY)(pl”‘b“%?C%{Emﬁ’ P MeHYEPRNeAYE

t oget her w t h 4aylphpaceacaidtcf Eairuls (B66Ept abl e carrier therefor. 9. A nethod

according to Caim8 wherein said disease, disorder, or condition
[4'-({[2-(Benzo[1,3]dioxol-5-yloxy)-pyridine-3-carbonyl}-amino}-methyl)-biphenyl-4-

20  yloxy]-acetic acid of Formula (8.5.7);

()-2-[4'-({[2-(Benzo[1,3]dioxol-5-yloxy)-pyridine-3-carbonyl}-amino}-methyl!)-2-fluoro-
biphenyi-4-yloxy}-propionic acid of Formula (8.5.8);

(+)-2-(Benzo[1,3]dioxol-5-yloxy)-N-(2'-fluoro-4'[1-(1H-tetrazol-5-yl )-ethoxy]-biphenyl-
4-ylmethyl}-nicotinamide of Formula (8.5.9);

25 ()-2-[4"-({[2-(Benzo[1,3]dioxol-5-yloxy)-pyridine-3-carbonyl}-amino}-methyl)-3’-fluoro-
biphenyi-2-yloxy]-propionic acid of Formula (8.5.10),

(z)-2-(Benzo[1,3]dioxol-5-yloxy)-N-(2'-fluoro-4’[1-(5-methyi-4H-[1,2 4]triazol-3-yl)-
ethoxy]-biphenyl-4-yimethyl}-nicotinamide of Formula (8.5.11);

(%)-N-[4-(1-Carbamoyl-ethoxy)-2’-fluoro-biphenyi-4-ylmethyl]-2-(3-cyano-phenoxy)-

30 nicotinamide of Formula (8.5.12);



conprises one or nore nenbers selected fromthe group consisting of: 25 -
ast hma of whatever type, etiology, or pathogenesis; or asthma that is a
menber swbhaehad7s rom t he group consisting of atopic asthmral/R@m2at10pi C

asthma; allergic asthma; atopic, bronchial, |IgE-nediated asthma; bronchial
asthma; essential asthma; true asthma; intrinsic asthma caused by
pat hophysi ol ogi ¢ di sturbances; extrinsic._ hma caused by environnental

factors; essential asthma of unknown or indpparent cause; non-atopic
asthma; 30 bronchitic asthma; enphysematous asthma; exercise-induced

ast hma; occupational asthma; infective asthma caused by bacterial, fungal,
protozoal, or viral+)lnpeebinQéto-angR=@ImeHol-fheRStyBRridinel IErRInGEmiAs nHiRj)-
wheezy infant syndrone; - chronic or acute bronchoconstriction; chronic
bronchitis: sPr'H%/?”V'a‘}'Y'WﬂrBFOBBQ'PPB‘éPf6‘?15“”'351@1@1%'rrphyserra; WD 02/ 060875

PCT/ 1B01/ 02341 -2 - 0 ‘uctive or inflammtory ajrways di seases of
what ever type, eti %ﬁ%ﬂv?ﬁéﬁéoxﬁb 'H'B’@'g'Néeér‘?fbaB'Py'@ﬁth 'b%?@[ﬂf%?'?ﬁ@y'ﬁry'methy')'

i nfl ammat ory aicotinaysledf Eeraw (8.hd#).i s a nenber selected fromthe group
consi sting of asthma; pneunoconi osis; chronic eosinophilic pneunoni a;
chroni ¢ ob%t ruct i vé-gigH@ESyargpheingeaScabendpminotartyiiatuormibhedw d-vitecei ¢
bronchitis, Sa@ubfrenady @Esmphysema or dyspnea associ ated therew th; COPD
that is characterized by irreversible, progressive airways obstruction;
adult respiratory @i(Bdnzed s3)daxnes-goey)-NARDS) cyarmAtbnzeptmaies)badthy(42 -faloroal rway's

hyper - T eact | Vij¥edGRARRANGHS i Go iddRianflid fl FhiltRIABX 1), PEUMDCONI 0Si S of

what ever type, etrology, pat hogenesi's; or pneunpConiosis that is a
menber sel ect ed fr pyRdidee2-g4re81pIicC @B w-mﬁwo@f{[zqhmmr&gﬁé@aniéa%miaeﬁn\emmser s’
ers

10 di sease; apthracpsis,or mners' ast .. asbestosis or steamfi

ast hma; cﬁ%\l i 5'8 ?“gl"g}%mﬂhiylﬁffamﬁif%E%'E",“Fadp'gﬁ@'si s caused by inhaling the dust
fromostrich feathers...si . 0S| ' t,h | | at,i Kren
particles; sili cos?éé%nrz 3%%ﬁ%‘gff%ylggﬁ—@gg@mgjgénln%tgl)g'iqé(%'rtég'%(z)ﬂsgh'-egﬁ%t
asthma; and PaMYHhdTebYbACeERSdeof feraweHs pi18): of what ever type, eti ol ogy,

or pat hogenesis; o ronchitis th S 15 nenber_sel ected fromthe group
consi sting of acut é’%"f?ﬁ@%%‘hﬁmé‘?"‘éﬁéf'lf”]yg”ﬁiﬂ&oﬁltf'a%ﬂlfé%{FarbmyBﬁE‘ﬁ‘P}('?‘%t,hy'}'

arachi di ¢ br ohiphényi-4yimetityd-2+Sradethorkpplednbty)-sicotioamidp wsFdmolghst9)s; dry
bronchitis; infectious asthmatic bronchitis; productive bronchitis;

st aphyl océtcus or 3tBeEeldShtieats-yipnondRiiupe:4-Karmethoxy-eenzavaninagmetiviii s;
bronchi ect asi sippdnymhaimeingil-nicytPamidltdr ebiaa.(8.6popat hogenesi s; or

bronchi ectasis that 20 is a nenber selected fromthe group consisting of
cylindric bronchi ettf&gi 8:Dis@cicitiaydeatisoinda@gimetior) s flikoro-bigsdnlyioryimethyl}-2-(4-

bronchi ect asi §;~.CaRd I e Fn‘ﬂﬁei : stic bronchiectasis; dry
bronchi ect asi ﬁ?orgﬂ%n%%ﬁln?égu aa_r| brfgra]c.hl g(c%}tsézg?’{s; - seasonal allergic
rhinitis; or perenRi@lridbargbe-ihibhibidd-Sarbddy)-Shihdfrhbthl-QhneMiatyByanyhiyEee,

20  nitro-phenoxy)-nicotinamide of Formuta (8.5.22);
(£)-3-[4"-({[2-(3-Chioro-4-fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)-2-
fluoro-biphenyl-4-yloxy}-butyric acid of Formula (8.5.23);
2-[4-({[2-Benzo[2,1,3]thiadiazol-5-yloxy)-pyridine3-carbonyl]-amino}-methyl)-2-fluoro-

biphenyl-4-y{}-2-methyl-propionic acid of Formula (8.5.24);

25 (x)-2-[4'-({[2-(Benzo[2,1,3]oxadiazol-5-yloxy)-pyridine-3-carbonyl]-amino}-methyl)-2-
fluoro-biphenyl-4-yloxy}-propionic acid of Formula (8.5.25);

(£)-2-[3’-Fluoro-4’-({[2-(2-methyl-2H-benzotriazol-5-yloxy)-pyridine-3-carbonyl]-
amino}-methyl)-biphenyl-4-yloxy]-propionic acid of Formula (8.5.26);

2-(3-Cyano-phenoxy)-N-{2’-fluoro-4'[(pyridin-2-ylmethyl)-carbamoyl]-bipheny!-4-
30 yimethyl}-nicotinamide of Formula (8.5.27);



etiology, or pathogenesis; or sinusitis that is a nenber selected fromthe
group consisting of 25 purulent or nonpurulent sinusitis; acute or chronic
si nusi ti swoandemsthnoi d, frontal, maxillary, or sphenoid PCHmABIG2341 -
rheumatoid arthritis of whatever type, etiology, or pathogenesis; or
rheumatoid arthritis that is a nenber selected fromthe group consisting
of acute arthritis; acute gouty arthriti?' chronic inflammatory arthritis;
degenerative arthritis; infectious arthritis; Lynme 30 arthritis;
proliferative arthritis; psoriatic arthritis; and vertebral arthritis; -
gout, and fever and pain associated with inflanmuation; - an
eosi nophil -rel ated Zi(mzalea]dm&olwwkﬁqu -flupeey’ [(qmnhmihagmetnw)-@aﬁahm&mesi S; or
an eosi nophil sel ected fromthe group
bnﬁheeh eﬂrnél o SL‘?F,?rﬂ hals F'oﬁnu?af(l B gtl . om

consi sting of eos |a pul nonary 1n on eosinophilia; Loffler's
syndrone; chr om C easmaemlfmsro%ﬁerasaﬁu@moae-s {TRRre - 5ansﬂa%x imethyl

eosi nophi i a; 8 nfj:u @ﬁg@saiggergl I'l'osi s; ‘aspergill 62/ 06y 875
PCT/ 1B01/ 02341”'°°' g? ik ntai ni ng eosi nophils; all ergl c

granul omat Qs angi I FIB& —(Z\Ih-w gyd\? é% ?{Irfdﬁm-Z @%thylg%r?banpo?lh-%?m &Ilm%thglﬁg (§a

(PAN); and system c ecro

allergic derna'%‘?tf‘?’él'phe‘ﬂoxaﬂ'@ﬁ'gi"ﬁld%@f Fatmsi (8. 5e°’Q)zena - urticaria of whatever

type, etiology, or pathogenesis; or urticaria that is a nenber 5 selected

fromthe group consfz9iN- [ﬁglumfo4'1f@myde}xymmcﬁmaht/l-prropbwabibmnyle@mbempmm-mmlb-at ed

urti cari i ur Rl SOEN e IBLPEALs ldiged urti caria; physi cal
uce

agent -i nduced u rva,; urticaria; idiopathic urticaria;

acute urticaria; ch:wﬁmom l<pwd+day.1 mypa%rmphenﬁb%mr]@@nyé@ ﬁéﬁd@

cold urticaria in the autosoml dom nant formor 1 n’the "‘acqui

contact urtd ca'?'?Qél"a'E]'P%lﬁftFWT'?@a‘rf?Zé andng papul ar urt| caria; 10 -
t t f t
IR P T

actinic conj unmqtlwf’t"ﬂsof ':&Guwle(&:m?ar rhal conjunctivitis; acute contagious

conjunctivitis; allergic COﬂ]UﬂCtIVItIS atopic conjunctivitis; chronic
catarrhal conjuncti{itish mégtfiod ok tRatingpybiest Sulfering dromum disqase rfligorder or condition

conj unctiviti Smedlaw@bf( te RIDEBatyReehclidifiethe € sudhypg ther&df, WRdrEOC RRBiatss thé

uveitis t h?é ctu@ﬁtn?ﬁ gpc?&céﬂ’r%n% a? 8{ ﬁcétosgo WS %r{l&lgmg aQrHPns n§ iosa-:faiidﬂl %b%%t in need

i nfl anmati on o eri Uvert

cyclitis; iriddfcp ‘FQaF’%e”t Gr @W@PW'b@@ecﬂ‘(ﬁe?"ﬂ?@t oh@r@‘gmawrimfmﬁoma (0 ps:
phacoant i geni cdefibatEihCigsm 1post eri or uveitis; choroiditis; and
chorioretinitis; - psoriasis; - nultiple sclerosis of whatever type,
etiol ogy, or pathog&nesiA phemageultitdl pbrepesitibrefopasesin t@atitdratsubject auffeeint drom a

sel ected f rom dgbpas r(ﬂéb?deqq;?sdoﬁéf&gmg&at?r{ bmﬁ{ey FQ%O%?nﬁé VﬁclmMgt lh@l 5 subtype

scl erosi s; re agm ng remt er os

aut oi mune?d nf'lhéfﬁ% #HERgLY jt Seguates tB? a%%ltO@\P@P d?g’ﬁ@"at@t‘loéleeﬁﬁophﬂﬁ comprising a

pat hogenesi s; wérapeutically effective amount of a compound of Formula (1.0.0) as defined in Claim 1,
together with a pharmaceutically acceptable carrier therefor.

9. A method according to Claim 8 wherein said disease, disorder, or condition

comprises one or more members selected from the group consisting of:

25 — 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 asthma; 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;

30  bronchitic asthma; emphysematous asthma; exercise-induced asthma; occupational asthma;
infective asthma caused by bacterial, fungal, protozoal, or viral infection; non-allergic asthma;

incipient asthma; wheezy infant syndrome;

— chronic or acute bronchoconstriction; chronic bronchitis; small airways obstruction;

and emphysema;



an aut oi mmune/inflamratory di sease that is a nenber selected fromthe group
consi sting of autoi nmune hematol ogi cal di sorders; henolytic anem a;

apl asti c woanicens7pure red cell 25 anem a; idi opathic thromoaapooEssi c
purpura; system c |upus erythematosus; polychondritis; scleroderng;

Wegner' s granul omat osi s; dermatonyositis; chronic active hepatitis;
nmyasthenia gravis; Stevens-Johnson syndrgpe; idiopathic sprue; autoinmune
i nfl ammat ory bowel diseases; ulcerative colitis; Crohn's disease; endocrin
opt hanopat hy; Grave's di sease; sarcoidosis; alveolitis; chronic
hypersensitivity pneunonitis; primary biliary cirrhosis; juvenile 30

di abet es or di abet-esobsiubtiveusr tnflamematoryaaitways ofiseasssi ofi whatgveariyieo rediblogys cor

posterior uvebatmo@eneslsesaarps&ﬂh&ngfor }ﬁhédm%at%h/c&r%ysembéia%@‘tr%t is @ member selected
ker at oconj unct|V|t|s diffuse interstitial | ronar rosi s

interstitial IYRd"F PHMBsTOESSiNg] Ypathie WWB?P&P?'Sf F%Pfﬂ%.egs'"w&ﬁmewmaosu s;
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change nephro |"anmat or ferative skin
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dermatitis; bericgbatidobAMIOBHer-RedtvityBebhsliddtto otherldud thsiapy;al penphi gus;
penphi gus erythenatosus; penphi gus foliaceus; and penphigus vulgaris; -
prevention of all ogepreumogmakis af ejheleveroypd, elidienyi prgpathogemestst eangebantaabsion; -

inflammat ory RQM’E' %eﬁ%ﬁ%elgétap}roﬂf thw&ﬁ)v%nsrs rﬁ?of QILMP:EQQ)()T bg{mte workers’ ~d

pat hogenesi s; or 5 ntl ammat ory bowel™ di sease Is a nmenb sel ect
fromthe 4 ouﬁs‘??éﬁﬁ‘g‘ﬁcﬁﬂs 8t m'ﬁ?rée?sé{m"\réSbeé@F'F £f Yegmyfers’ é‘ﬁtf“l“égfé‘ﬁ'ﬁegs ﬁrd'l'rltt is;
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shock of what K &Lt 8“6??0n? Iltlalzso DficosH or Q%G&Qe&lﬁké bﬁ?ﬁrlnoégpqtr'cgtto%ho%k sttrt;lr‘?kxt s

a nenber selected fromthe group consisting dre: acute renal
failure; cach@dtaepretnoseltiefis al cachexi a; hypophysi al cachexi a; urem c
cachexi a; cardi ac cachexi cheX| ;glyg%ugr arenalis or Addisaon's disea

cancerous cachexi al Brr?ﬂﬁ‘&tﬁc?fe‘% AevEs HRsyugh B%th%ﬁe”esi'srnf°éé¥‘?”8'ﬁ't"°b>f‘af h°’e
human i nmModeknberesetacted fras el dpyp corsistieg of rgcute yhronchitisl aautaiaryngotracheal

hyper t ensi on; paRdhidY BRhidic! HONGRH: ggtlarmas ¥ndMRE LhBAR! BRonchits? dy tb%?\%hdé)ss

di seases; primary osteoporosis; secondary osteoporosis; -

nervous syst elffegfiusy %ﬁéﬁ"gatlﬁf bﬂf&ﬁ%ﬁ‘t@v@“"f%b‘@ b&”F'B‘l'sog?aphé'P"%%‘f%SQe?YéBtP%OCC%r a
central nervob®naytisiadvasiamrdaonctiftat 1s a menber selected fromthe group
consi sting of depression; Parkinson's disease; |earning and nenory

i mpai rnment; tardi ve kiysdhiectasic @f whiatexgr e petiotden e pathedenesis ¢ bendtidctasis that
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i nfection by 9 P‘if‘éeé? g‘ﬁ'zq”ﬁ @B’Pﬁ'eﬁtia? Brs RPN r@é‘(’g@"t?ﬂ% cystic.bronchiectass; ory

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
25  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

30  arthritis; proliferative arthritis; psoriatic arthritis; and vertebral arthritis;
— gout, and fever and pain associated with inflammation;

— an eosinophil-related disorder of whatever type, etiology, or pathogenesis; or an
eosinophil-related disorder that is a member selected from the group consisting of
eosinophilia; pulmonary infiltration eosinophilia; Loffler's syndrome; chronic eosinophilic

35 pneumonia; tropical pulmonary eosinophilia; bronchopneumonic aspergillosis; aspergilloma;



production of TNF-D in their host, or wherein such viruses are sensitive to
upregulation of TNF-D in their host so that their replication or other
vital actweoioioes7are adversely inpacted, including a viresTahiietr3iis a
menber selected fromthe group consisting of HV-1, H V-2, and 25 HI V-3;
cytonegal ovirus, CW, influenza; adenoviruses; and Herpes viruses,

i ncl udi ng Herpes zoster and Her pes S|nplg§ - yeast and fungus infections
wherein said yeast and fungi are sensitive B upregul ati on by TNF-" or
elicit TNF-” production in their host, when adm nistered in conjunction
Wi th other drugs of choice for the treatnent of system c yeast and fungus
30 infecti ons griarmdmaii legnthibing Nedsiropiist edlefgie, gmhuynﬂiiamhmsangﬂrsl WiMCHuFy-§rauss
M dazol es, ! GhibRBRR) e SFONRE D0 By HS0AARIEe oA L ARDNAZO! &

triazol es, qu onazol'e “and Ttranazol € cins, Amphotericin B

and | i posonal APhaL &fidid dbrRatitid s a\(!?g.@@ér%@t@é alirdic LRSS Q&%Jm -217 -

i schem a-reperfusion injury; aut oi mune di abetes; retinal autoi munity;
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N- (5-substi tut ed) -t hi ophene-2- al kyl sul fonam i des of Formula (5.2.8);

2, 6-di - t ert® but yl pherfeniunsiiiiasbmeievst tym efieledy. arpatmaenesis) or comiencivitisdhat i a
et hoxyt et r ahydempr sdsctethifG ltrreclg%J@Sc&@@ﬁ@aozlacﬂrﬂc?&oqtncnﬁﬁy mb@ eéiar?haitl)
the conmpound SB-21

bel ongs, _the croagBetge: S, BallebiB Bontils™ Berbd oRuBibn AR Eisiies ¢ o
whi ch L- 739, quoniszeqatmrgsl comh@ctiwhasvgrwﬂnt @niypeivitie @htpdrnal gogenefddisnds to whi ch
L- 746, 530 bel ongs; the classes of indole and nol i ne conpounds to which
MK-591, MK- 886, and BYeitiscof wiatevshbpBepiislogy. ‘{’b}acl’R@%’l@B‘Fo?r iettia dhiss @ Snemeper
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benzoxaol ami nedeitig; PRBEHE Udﬂtlsasza@'t's lsed ehmferetinitise cl ass of
benzenecar boxi m dami des to 20 which BlIIL 284/260 bel ongs; and the cl asses
of conpounds to V\hl"‘rPSQEé"fsfsrl ukast, abI ukast nmont el ukast pr anl ukast ,

ver | ukast (M- 679), e éros%oofzw%S ever t er gtl okaStr g ogene mpﬁn le (ger
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20 thatis a member selected from the group consisting of prlmary progressive mulitiple sclerosis;
and relapsing remitting multiple 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

25 anemia; idiopathic thrombocytopenic purpura; systemic lupus erythematosus; polychondritis;
scleroderma; Wegner's granulomatosis; dermatomyositis; chronic active hepatitis; myasthenia
gravis; Stevens-Johnson syndrome; idiopathic sprue; autoimmune inflammatory bowel
diseases; ulcerative colitis; Crohn’s disease; endocrin opthamopathy;, Grave's disease;
sarcoidosis; alveolitis; chronic hypersensitivity pneumonitis; primary biliary cirrhosis; juvenile

30 diabetes or diabetes mellitus type I, anterior uveitis; granulomatous or posterior uveitis;
keratoconjunctivitis sicca; epidemic keratoconjunctivitis; diffuse interstitial pulmonary fibrosis
or interstitial lung fibrosis; idiopathic pulmonary fibrosis; cystic fibrosis; psoriatic arthritis;
glomerulonephritis with and without nephrotic syndrome; acute glomerulonephritis; idiopathic
nephrotic syndrome; minimal change nephropathy; inflammatory/hyperproliferative skin

35 diseases; psoriasis; atopic dermatitis; contact dermatitis; allergic contact dermatitis; benign



(d) 5-Lipoxygenase (5-LO inhibitors; or 5-1ipoxygenase activating protein
(FLAP) 25 antagonists; (e) Dual inhibitors of 5-1ipoxygenase (5-LO and
ant agoni swe oef6(shat el et activating factor (PAF); (f) LeulrctrnBeina34i

ant agoni sts (LTRAs) including antagonists of LTB4, LTC4, LTD4, and LTE4;
(g) Antihistamnic H, receptor antagonists including cetirizine,

| or at adi ne, desl oratadine, 30 fexofenading. astem zole, azel astine, and
chl orpheniram ne; (h) Gastroprotective H2 receptor antagonists; (i) a,- and
a2- adrenocept or agoni st vasoconstrictor. synpat hom neti c agents

adm nistered orally or topically for decongestant use, including

propyl hexedr i nemiliappemphigysr pemephigab eeryth@nagasiolpemphigys friiacedsie phd dpanmphigus
naphazol i ne hydpogl oride, WO 02/060875 PCT/ 1B01/02341 -218 oxynetazoline
hydr ochl ori de, tetrahydrozollne hydr ochl ori de, xyl omet azoli ne

hydrochl oride, and etgnengoredianphsit fert }@)edfmmomngd@an inspibntafidiel

aZ-adrenoceptor agonists in conbination wth inhibitors of 5- Ilpoxygenase
(5- LO; 5 (k) Anti ehiofianmrestory boagletiease (IBD) wéivhdgeep typé,retiplogyyob pathogieesig; loy
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sal butanol, fornoter or Ci

mesyl ate, and FRiEHHEr GP“aQE'Pﬁ“S‘F’r?@@pﬁ?'Y“F|Pﬁk¥P°&ﬁdtrWH@bﬁ9'l"F’l ﬁfé* Cr‘(’“ﬁ)S @‘éﬁﬁsam
cronogl ycate; {#b)(0) Miscarinic receptor (M, M, and M) antagonists; (p)
COX-1 inhibitors (NSAIDs); COX-2 selective inhi bitors incl udi ng rof ecoxi b;
and nitric oxide NSAseplc siogh of wisatdventypd, ktolagy omtphthbganesis; o yemic shqdk@rat 19 a

mmetics; (r) mgnséreéwa{eqermnﬁhe(@ua &laagtﬁ,g cgl;ggpﬁaﬂury Qé?:ledr%nw fallrd: e&leﬁs&

system c side effects, including flunisolrd tri anci nol one acetoni d
becl onet had®ne™aiPRF oFchsdR ehypBQfﬂé@'oﬁ?ca@“a f‘I'rEIP'Fc%B‘ﬁ‘@ BrdRs srFReda; ﬁ?ﬁﬂex'a
nomet asone f ur egpr@enafit pr Addigohasehsd) chrickouscachekla; Bhatahetia as bicsadequénckagt or

(PAF) ant agoni gtession S/tr(er%un{\étﬂr}ﬁﬁl:@%*cn ag\;ﬂgﬁ_h@)s agai nst endogenous

inflammatory entitie -tunmor necrosis factor (TNFO
agents including Etangecepty; | nfliximb, and D2E7; (y) DMARDs including
Lef | unom de;

— pulmonary hypertension; and hypoxia-induced pulmonary hypertension;

15 — bone loss diseases; primary osteoporosis; and secondary osteoporosis;

— central nervous system disorders of whatever type, etiology, or pathogenesis; or a
ceniral 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,

20  Wilson's disease, paralysis agitans, and thalamic atrophies;

— infection, especially infection by viruses wherein such viruses increase the
produétion of TNF-O in their host, or wherein such viruses are sensitive to upregulation of
TNF-0O 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

25 HIV-3; cytomegalovirus, CMV; influenza; adenoviruses; and Herpes viruses, including Herpes
zoster and Herpes simplex;

— yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-O or elicit TNF-O production in their host, when administered in
conjunction with other drugs of choice for the treatment of systemic yeast and fungus

30 infections, including but not limited to, polymixins, Polymycin B; imidazoles, clotrimazoie,
econazole, miconazole, and ketoconazole; triazoles, fluconazole and itranazole; and

amphotericins, Amphotericin B and liposomal Amphotericin B; and



(z) TCR peptides; 25 (aa) Interleukin converting enzyme (1 CE) inhibitors;
(bb) I MPDH inhibitors; (cc) Adhesion nolecule inhibitors including VLA-4
ant agoni swe;02/0¢08@ Cat hepsi ns; (ee) MAP ki nase inhi bitorspCWBQ2A2080875
PCT/ 1 BOL/ 02341 -219 (ff) G ucose-6 phosphate dehydrogenase inhibitors;
(gg) Kinin-B, - and B2 -receptor antagonists; (hh) Gold in the formof an
aurot hio group together wth various hyd[gﬂp[lic groups; (i)

| mmunosuppr essi ve agents, e.g., cyclosporine, azathioprine, and

met hotrexate; 5 (jj) Anti-gout agents, e.g., colchicine; (kk) Xanthine
oxi dase inhibitors, e.g., allopurinol; (Il) Uricosuric agents, e.g.,
probeneci d, sul fi npyrisheme;reganidsitre inhly; cautairomene (iahgtesinétinaleaMimsitnity; agenit s,

especi al |y anty htoWhEQe&'él'h%g HIOCHé o'ﬂ B ¥ a%s'ﬁ?l Q4ALS SHHChetePYjsea e;
A (

vi nbl asti ne and virncristine; nmone secr et agogues; (00
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col | agenases, and Iatlnases as we r eci a
col | agenase- 1 (M- Iﬁog’ﬁgﬁtéoé’emza fW“Q? of %g'grf gag@:ba@eas ? éﬁ"x‘ 1
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1); 15 (pp) Transforming growm h factor (TGH(3) (%C].@ Pl atel et -derived
growt h factor (pPERuEStriens bigsypihpsipishigders gErWYﬂeﬂa%et ) énhipitors jsad SdipeXyBensse ast

growt h factor (bktRting pfoiéin (FEARNHI QRIS sBREEEO RERATR: GolpdYisisting BLEIBLtbMABT-
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alkylsulfonamides of Formula (5 2.8); 2,6-di- tert—butylphenol hydrazones of Formula
10 (5.2.10); the class of methoxytetrahydropyrans which includes Zeneca ZD-2138 of
Formula (5.2.11); the compound SB-210661 of Formuia (5.2.12) and the class to which it
belongs; the class of pyridinyl-substituted 2-cyanonaphthalene compounds to which L-
739,010 belongs; the class of 2-cyanoquinoline compounds to which L-746,530 belongs;
the classes of indole and quinoline compounds to which MK-591, MK-886, and BAY x

15 1005 belong;

(b) Receptor antagonists for leukotrienes LTB,, LTC,, LTD,, and LTE, selected from the
group consisting of the phenothiazin-3-one class of compounds to which L-651,392
belongs; the class of amidino compounds to which CGS-25019¢ belongs; the class of
benzoxaolamines to which ontazolast belongs; the class of benzenecarboximidamides to

20 which BIIL 284/260 belongs; and the classes of compounds to which zafirlukast, ablukast,
montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro0-245913, iralukast (CGP
45715A), and BAY x 7195 belong;

(c) PDE4 inhibitors including inhibitors of the isoform PDE4D;

(d) 5-Lipoxygenase (5-LO) inhibitors; or b5-lipoxygenase activating protein (FLAP)

25 antagonists;

(e) Dual inhibitors of 5-lipoxygenase (5-LO) and antagonists of platelet activating factor
(PAF);

(f) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC,4, LTD,, and LTE,;

(g) Antihistaminic H, receptor antagonists including cetirizine, loratadine, desloratadine,

30 fexofenadine, astemizole, azelastine, and chlorpheniramine;
(h) Gastroprotective H, receptor antagonists;

(i) ov— and os,—adrenoceptor agonist vasoconstrictor sympathomimetic agents
administered orally or topically for decongestant use, including propylhexedrine,

phenylephrine, phenylpropanolamine, pseudoephedrine, naphazoline hydrochioride,
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oxymetazoline  hydrochloride,  tetrahydrozoline  hydrochloride,  xylometazoline
hydrochloride, and ethyinorepinephrine hydrochloride;

(i) o4— and a,—adrenoceptor agonists in combination with inhibitors of 5-lipoxygenase (5-
LO);

(k) Anticholinergic agents including ipratropium bromide;

() B+— to Ps—adrenoceptor agonists including isoprenaline, albuterol, salbutamol,

formoterol, saimeterol, terbutaline, orciprenaline, bitolterol mesylate, and pirbuterol;
(m) Theophylline and aminophylline;
(n) Sodium cromoglycate;
(o) Muscarinic receptor (M1, M2, and M3) antagonists;

(P) COX-1 inhibitors (NSAIDs); COX-2 selective inhibitors including rofecoxib; and nitric
oxide NSAIDs;

(@) Insulin-like growth factor type | (IGF-1) mimetics;
(r) Ciclesonide;

(s) Inhaled glucocorticoids with reduced systemic side effects, including flunisolide,
triamcinolone acetonide, beclomethasone dipropionate, budesonide, fluticasone
propionate, and mometasone furoate;

t) Tryptase inhibitors;

(u) Platelet activating factor (PAF) antagonists;

(v) Monoclonal antibodies against endogenous inflammatory entities;

(w) IPL 576;

(x) Anti-tumor necrosis factor (TNF(O) agents including Etanercept, Infliximab, and D2E7,

) DMARD:s including Leflunomide;

(z) TCR peptides;

(aa) interleukin converting enzyme (ICE) inhibitors;

(bb) IMPDH inhibitors;

(cc) Adhesion molecule inhibitors including VLA-4 antagonists;
(dd) Cathepsins;

(ee) MAP kinase inhibitors;
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(ff) Glucose-6 phosphate dehydrogenase inhibitors;

(gg) Kinin-B, - and B, -receptor antagonists;

(hh)  Gold in the form of an aurothio group together with various hydrophilic groups;
(ii) Immunosuppressive agents, e.g., cyclosporine, azathioprine, and methotrexate;
(i) Anti-gout agents, e.g., colchicine;

(kk)  Xanthine oxidase inhibitors, e.g., allopurinol;

(n Uricosuric agents, e.g., probenecid, sulfinpyrazone, and benzbromarone;

(mm) Antineoplastic agents, especially antimitotic drugs including the vinca alkaloids such

as vinblastine and vincristine;
(nn)  Growth hormone secretagogues;

(o0) Inhibitors of matrix metalloproteases (MMPs), i.e., the stromelysins, the collagenases,
and the gelatinases, as well as aggrecanase; especially collagenase-1 (MMP-1),
collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2
(MMP-10), and stromelysin-3 (MMP-11);

(pp)  Transforming growth factor (TGFB);

(qq) Platelet-derived growth factor (PDGF);

(rr) Fibroblast growth factor, e.g., basic fibroblast growth factor (bFGF);

(ss) Granulocyte macrophage colony stimulating factor (GM-CSF);

(tt) Capsaicin cream;

(uu)  Anti-emetic agents including NK-1 receptor antagonists and D-4418; and

(w) Anti-depressants.



