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Reference is further made to copending applications filed of even date with the
instant application, Attorney Docket Nos. PC11712, PC11848, PC11893, PC11895,
PC11896, and PC11897, which involve other classes of nicotinamide derivatives useful as

25 inhibitors of PDE4 isozymes. The disclosures of all of said copending applications are

incorporated herein by reference in their entireties.

2.0 BACKGROUND OF THE INVENTION

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

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

35  with the four gene products of the fourth family of PDEs, i.e., PDE4A, PDE4B, PDE4C, and
PDE4D. These enzymes are collectively referred to as being isoforms or subtypes of the

PDE4 isozyme family. Further below will be found a more detailed discussion of the genomic



PDE4 isozyme famly. Further below will be found a nore detailed discussion
of the genom c WO 02/060898 PCT/ 1B01/ 02728 -2 organization, nolecul ar
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sensitivity to inhibition by rolipram A nurrber of selective i nhi bitors of
t he PDE4s have he di scovered in recent n

bhar ol g AR CIUSEH BL S, 99 ETVRIR S A BPEREh REDE BoesPLoBn | n
a vari ety of redulstwasmdmhdsiheryleSere disgribgtion andr gxhsession, snd  seEptive rigrhitionHé dbe h
Perspect. 10g8pSuRy merthdyg 84, 1994; Duplantier et al., J. Med. Chem 39
120-125, 10 1996; éChl’lEl er et al., Pharmacol. Bi ochem Behav. 50 211-217,

%99|§)h Bannel’ and ﬂ&g%Etﬁrare ch]aracﬁlﬂ@édWectlvlelﬁgﬂafﬂﬁiBﬁ hyddRbe adpddaesd & ed  al .,
. ar

JWight et al.. "Differential in
Vivoand i o srepbmebder oS nideiiod dperR e 2. SO Bonn et EhipCaET b
phosphodi est ganaitéty 4o inhibitien byoroliprarCa . nuthberRifipeleative inphitarsralctoé PDE4s )0 bedr008,

1997, Nanab&sc%beraé in ré¥Hnt Ak amwf.y.aaaﬂbrm&n@t&gﬂbh&ﬁsorrespmdo%m gzt Of
KF19514, a 15 ‘%magl esterase i nhi bitor Eur Pha col. 332

97-107, 1907 ST ot I 2 MG ISP NS Sa R G-y 3l Envion
phosphodl est Eeaﬂ!aé’edspemhmzl Suppk 10,5794t 11903t Domldritier etgetny.sVed. Spamhdss i 20- ‘aZtﬁd

bi ol ogi c@j aﬁ?éds\/séhhééer%‘? /apﬁ%ago? é?échémpé’éhb@%b'ﬂ@PEW%ﬁ'Ba%Féﬁﬁaﬁdg}é% J.
Med. Chem 42 108 1999. Accord Igdy,f_,l&?were cont I nues

consi der abl e |Pﬁt3@faé§’t1ﬁ4r?3f%e‘99§r ?arﬂﬁtieﬁ’tﬁ oo t’?épdf@éﬁ%?v %719 990t her

sel ective i nWrightt eirs. @iffdribidisin 2@ driveinpries @rdnchoiel@a@bl adtivities al £0-80688;ex ned

Wi th the usese?éch%ﬂé)t%%ﬂo}é%st@%?& 4'1%1@ L gL Jf QByS{otl hﬁ)a} bLP ﬁqoéih?doﬁp‘?ébtﬂ ¢

treat ment of tory, respiratory ergic di seases
and condi ti oManabgutet egpedindtinfigmmagiort Handt rbé‘mch%?t%fpra%%”l'ﬁ?a of cKF&ile 2

obstructiwye pmbmmatébésan%aasemﬁtﬁ@murlﬁ%b&diaag mrgvmw oo erai WKits et al.
enphysens, a,[m)v%ronchl ect.asi,s; 1 nusi

Heretofore in t paiept Eﬁ'd se‘edt've %OSPB ?ér:%sfer?ﬁen‘% "ﬁipltf’ré {° ac')"?m ; a?'?eaqen%nt of
ast hma and os$)nthesislasd Pl@t@@lcvleacavlﬁfaﬁay a&%léagbgpwmlnw@wlemheienmﬁ@@l ettMede PDE

i nhi bi tO{ gh@mmwoa@mwm |Ac%§rd.ﬁ@9tt9é?é E&At.hbé%&o%@%ﬁﬂ%blé/\fﬂ!teﬁem i:mb(e lc))eo o
represente respec lvely:
H CHs H3C , NXW“ ggé&tﬁf’ &IS@NYN‘* %&W R?'e‘)élﬁ%'”@% ‘ﬂ‘ﬁé’&éﬁyl i ne

Pent oxi f ¥d line 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 sinusitis. 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:

O O 0O CH
HSC\ § JJ\/\/\ P
N N H,C N N
J 2 d 2
0o N N e} '}l N

Theophylline Pentoxifylline
30 (0.0.1) (0.0.2)



30 (0.0.1) (0.0.2) WO 02/060898 PCT/1B01/02728 -3 HNN O~ ~s /N-N CH3
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bronchodil atory activity, affects the vasculature of patients with

i ncreased pul nonary artery pressure, suppresses inflammatory cel

responses, and induces apoptosis of eosBrophils. Theophylline's adverse
events, nost comonly cardiac dysrhythm as and nausea, are al so nedi ated
by PDE inhibition, however, leading to the search for nore selective
inhibitors of PDEs that are able to suppress both inmune cell functions in
vitro and 10 all ergic pul monary infl am@adjon in vivo, while at the sane
time having inproved side-effect rofides. Mithin the airways of patients
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respectivel ybecauslz-:'Cof its di s: trllgut:on 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  benafentrine, both dual PDE3/4 selective inhibitors, which may be represented by Formulas
(0.0.4), (0.0.5), and (0.0.6), respectively:
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N O/NONH NCCH3 O MIrinone Zardaverine (0.0.4) (0.0.5) WO 02/060898
PCT/ 1B01/ 02728 -4 HBCGO OCH3 H3C' HN HNNCH3 H Benafentrine
(0.0.6) wWowewersss benafentrine results in bronchodil ati onPromiipowiers

adm nistered by 5 inhalation, and zardaverine produces only a nodest and
short-lived bronchodilation. MIrinone, a cardiotonic agent, induces
short-1lived bronchodilation and a slight4degree of protection agai nst

i nduced bronchoconstriction, but has marked adverse events, e.g.,
tachycardi a and hypotension. Unsatisfactory results have al so been obt ai ned
with a weakly selective PDE4 inhibitgr, tibepelast, and a sel ective PDE5

i nhi bitor, zaprinast, which nay be 1 §%e§ ntEd by Formulas (0.0.7) and
(0.0.8): HO NH3BC-OS OHI N HCOI [/ H3C - N N-N 3 H Tibenel ast
Zaprinast (0.0.7) (0.0.8) M&gf el ative cgss has been obtained in the
art with the discovery and de 0 el ective PDE4 inhibitors. In
vivo, PDE4 inhibitors reduce the iHnf i ngphi,ls to the |ungs of

al l ergen- chal l enged ani mal s whil e al so redy€ing the®bronchoconstriction
and el evated bronchial responsiveness occurring after allergen chall enge.
PDE4 i nhibitors al so suppress the actégk ergf i mmune cells, including CD4+
T-| ynphocyt es, nonocytes, nast cells, and basophils; 20 reduce pul nonary
edenmma; inhibit excitatory nonadrenergi c noncholinergic neurotransqb§%§on

However, benafentrine results in bronchodilation only when administered by
5 inbalation, and zardaverine produces only a modest and short-lived bronchodilation.
Milrinone, a cardiotonic agent, induces short-lived bronchodilation and a slight degree of
protection against induced bronchoconstriction, but has marked adverse events, e.g.,
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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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



(eNANC) ; potentiate inhibitory nonadrenergi c noncholinergic

neurotransm ssion (i NANC); reduce airway snmooth nuscle m togenesis; and

i nduce brwpahkoelisb@ati on. PDE4 inhibitors also suppress thecaaBomizryg of a
nunber of inflammtory cells associated with the pathophysiol ogy of COPD,
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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 PDES5 inhibition by zaprinast, it has been shown that
combined inhibition of PDE 3 and 5 exerts a relaxation of pulmonary 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-L543, 1994. The structures

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



1999. Patients with severe COPD have been observed to have pul nonary
hypertensi on, and decreases in nmean pul nonary artery pressure under
clinical wondiotisahs have been achi eved by oral adm ni str &cCirapoiaf27ishe
selective PDE3 inhibitors mlrinone and enoxi none. Enoxi none 25 has al so
been shown to reduce airway resistance in patients hospitalized with
deconpensat ed COPD. See Leeman et al., Clgest 91 662-6, 1987. Using

sel ective PDE3 inhibition by notapizone and sel ective PDE5 inhibition by
zaprinast, it has been shovvn that conbined inhibition of PDE 3 and 5
exerts a rel axati on of rmnar arte,r r|n S which qGor nds %oa ly to
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See Rabe et @l0.11) AespedtiveliPhysi ol . 266 (LCIVP 10): L536-L543, 1994. The
structures of mlrinone and zaprinast are shown above as F)(?qrrul as (0.0.4)
and (0.0.8), respectively. WO,02/060898 PCT/ 1BOH,02728 structures
of enoxi none and not api zone n§ e represented Y .0.10) and
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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:
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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):
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15 3 O Rolipram Denbufylline (0.0.12) (0.0.13) The nechanisn(s) by which
PDE4 i nhibitors may potentially induce enesis is/are uncertain, but a
study of wbe2BBRB48 i nhi bitor Ro-20-1724 suggests that naus®aT4aBai/o2028 ti ng

20 are at least partially nediated by the enesis centers in the brain.
Gastrointestinal adverse events may be caused by |ocal effects, e.g.,
rolipramis a very potent stinulator of -acid secretion fromgastric
parietal cells, and the resulting excess acid, by producing |ocal
irritation, may exacerbate gastrointestinal disturbances. Ro-20-1724 may be
represented Formula (0.0.14): O &O HNANH 25 H3C R6-20-1724 (0.0, 14)
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above- ment i onddPREY éthidorevieme dnclidedt tiertdy ialsikitocs wbieltl do wiot perDE4 thenlkaerdiat or s
have i ncl udegy Gy,83}diddg ahéd HirRhik@Fisy MHEChhSRWlinrRRAG AbanihGagent r al

nervous system and admnistering PDE4 inhibi'tors by inhalation rather than
OL ally. Wth regangh Pef@;lzaﬁdhlﬁtrﬂﬁﬁfﬁmmyyé@ﬁ, B,A;,la:ad DCﬁ hgélﬁlee@,fodnh trkhasol&ecnbfﬁund
that PDE4C i s usual L.y less sensitive to.a inhibitaors: er W t
oapect 8 ¢ Tl Bueal A IRGR A, Butetp 008 s AR et o

i nhi bi tor spie@sfyricia gear whiferice ok intiotdr seesifigty, avhitl isf dsficeddisi 4 #3-Bldodffarence [IC50
val .UeSi \Iév]DIELfQSJ'mt Ieh s WanBlrﬁd@,{ ﬁhibﬁ‘o‘i@,%b%ﬁa'uy R|B$55354,3{}émo€RéS§ozt£5m% aAilpé?tP@EﬁbD,

agai ns ) i s does, K not anou electivity. - 25, may be

repr esent ed g&? 45} PRy PTOY Foofe%ﬂ":'ty'Ogéﬂls’l‘%‘Ef"am r@“@f%‘%@! F%"‘#?é—°§51,5¥>44
(0.0.15) On the other hand, there is a st@reosel ective effect on the

el evation of cAMP in a range of cel N i ch has been denonstrated
with the results of an investigatilpn pf %PB 0, | shown above as Fornmul a
(0.0.9), and its less active enantN I XIgE*{E Wwhich is represented by

Formula (0.0.16): ON Ol |
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 lose 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.



15 CH3 CT-1731 (0.0.16) It has been known for sone time that rolipram had
the ability to interact with a high- affinity binding site on brain

menbr aneswoaneisps was | at er established in the art that tRCI/TROGR728affinity
roliprambinding site (Sr), which is distinct fromthe catalytic site (Sc),
exists in a 20 truncated reconbi nant PDE4A and a full-1length reconbi nant
PDE4B. More recently, Sr has been identigf-ied on all four PDE4 subtypes.
See Hughes et al., Drug Discovery Today 2(3) 89- 101, 1997. The presence of
Sr appears to have a profound effect on the ability of certain inhi bitors

such as rolipram 25, 344 t0| it th ti.c ac it
i sozymes. The i rrp q3§$1 LY RRTERII ¥ ?Sn ?505’%68?”8?%{’% Flive ing (HL% g%ﬁﬂ'o?l cant .
A singl e am antigereinduce@ fing ebsnophili argireofiadrd iperexifiase (fé%@)aB@rmEe)( H.i'Théeffect

catal ytic regi Qbc@fe Wdf&@éragg%lbﬁbr@"m dofpB&on Wlthtdtr%lanfl%ﬁthﬂngmr@st &N by
rolipram and this a%%ears to be a cl ass ef Fect because related inhibitors

RP- 73, 401 andl®REM99u4eA220s PRI BLUNBE/{PE YN FHE RIAER- dh3fre. 1ORBWéVer

t he rol e5 of aigerdindgeof biontrobivéadrs |:ivaget heAB, epsindbphilibheRdsoumnn et eslrs “Aoti-

el evation of, d h of

under st ood at ﬁ@ﬁlﬁat&pegéﬁt b%&h%ﬁ% fﬁg%%%ggsn%ﬁ%@m'f’oé‘%éé ch!B %PGCJ}B 401,

i n gui nea- pi @%Pﬂ?&leé@rasﬁiﬁpeo'éféﬂh'?'@[ln@’ voPhrimaediVa H#3-143). 1994 (MRntgepi on of
ant i gen- i ndugestel ldm@a)e&%lnﬁﬂﬂm éridébla‘!é’ld aem&hﬁg)@btbnl (Y O 0GB Re- MR@): airg@nner

K-H, "The ef I gprtes;%czﬁswesnﬁssegkf-lﬁﬁ IP h%;il ?St‘ '(II rr{mnart“ blotﬁoct of th%o”&%f' son

W|th ot her a er gen-i nduced eosi
gui nea- piQ aphoreRegiesteage i intobjter ﬁﬁ&ﬂm @f WM@”GFQWQQBTU"Q/ZBOU}?&MG Q%&?ﬁv pruced

br onchoal veolsqnL-b ayRes bB@r'aD e@éﬂﬁ;bﬁi@phDE\Pe@opnBﬁiebﬂlRﬁ 78108 piclamiB has been

i nfl ammat ory and brgnghlo i gt or_pro erﬁ1 %HFO : %%41(};1 a novel and

sel ective pH¥EPHBETSFarEs m"ﬁ/% e PP i EpYa . Pharnacol . 113
1423- 1431, 1994; (3) antigen- i nduced ai rway €Qsinophilia and platel et
activating factor- (PAF)- - and o7 hyper - r esponsi veness
(AHR), Karlsson et al., "Anti-inh a acts of the novel 10
phosphodi esterase |V inhibitor RP784 &\ QL. A ch. Allergy |Inmunol. 107
425-426, 1995; and (4) IL-5 induded PM-&urab €0si nophila. Devel opnent of
RP-73, 401, piclamlast, has beefsCdi sconti nued. Piclami | ast may be
represented by Forrmula (0.0.17): CPicla@ilddt (RP-73,40M)/ N O HO O  H3C (0.0.17)

Piclam | ast (RP-73,, %g% &Qes %Ilcéﬁw&ogrgipk Febpk bR B¢ RPRS139504£ QNPRIRIS 2703,

r epr esent ed bx RPR-
ich have been demonstrated in rat studles 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
e S
/O‘@_/ =N

H,C H,C

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):



whi ch have been denonstrated in rat studies to have activity in the

i nhibition of antigen- induced bronchospasm Escott et al.,

" Phar nacowogioalsopr of i | i ng of phosphodi esterase 4 (PDE4) pcmhBbi/a202ss and
anal ysis of the therapeutic ratio in rats and dogs,"” Br. J. Pharnacol.
123(Proc. Suppl.) 40P, 1998; and Thurairatnamet al., "Biological activity
and side effect 20 profile of RPR-132294g9and RPR- 132703 - novel PDE4
inhibitors,”™ Xvh EFMC Int. Synp. Med. Chem, 1998. The structure of

RPR- 132294 may be represented by Forrmula (0.0.18): H3C OH Ni O H3C H3C
RPR- 132294 (0.0.18) 25 Another conpound whose devel opnent has been

di scontinued i s WAY- PDA- 641, {1 lnast, which in studies in the dog, has
been found to be active in the b\ tion gf—pseratonin-induced
bronchoconstriction. Filaninast ng @ DY ese by Formula (0.0.19): WO
02/ 060898 PCT/ 1B01/ 02728 -9 N-O/ ONNHZ ((‘?\3_%%‘% | am nast (WAY- PDA- 641)
(0.0.19) It has been suggestedﬁs?n the art “t’'mat PDE4 inhibitors that have a
high affinity at the S, 5 can bé€iaponase(Véa¥EDM#H enesi s and i ncreased
gastric acid secretion. RS-23,544, RP-73,401, and CP-80, 633 eliciP-0dRksis -

and have a high aftﬁésrueteys@geéts@m%e SORSHDEAhi b%a-s%?hé\%ga M@Vﬁflm@at the S,
conparatively low affinit the So but CDP840 has a SI fi cant a%é’hl gher

pot ency at t FRS BscCoeiAta WY 8@335%3%"?”9,%" SerisBAc ?Fééet'ﬁ'ée'ﬁ 3%%‘%& F2 0 to
provi de si gnarid @80,633ricibendsarand havel tiigh gitrétg et theSp @DHE40 and 3207 498theent of

asthma wi t ho!a'[:orﬂ%\slatﬁgy %m.nﬁyanﬁés OBut%ﬁ%E@‘hég a sihi ﬁ&@ﬁf%ﬁ}ﬂ@r pofdhey Qﬁﬁe §DE4

i nhi bitor that been have adverse events of nhausea ~and

vomi ting i s BRLAees $307. "é’Ps&qpéf‘%P?%Beetr’d’e&?”%ffa&érﬁ’)Pfqvldﬁé'Q”Wﬁ”é fphipigion of
descri bed f urthasdebsponise inTihe taawreind phastimoivit{dDP840advase keets di seeed bnued,

whi | e CP;80, ti V

e S A e T

(0.1.12), r egrp@@mmp@[sﬁRL@1@6&| 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:

A Ty,
H3C/O Oj\)rij[N/)—NHz
Ae

NH

N° "0
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):



H3C O ty, / i-NH2 NHONNNO 15 H Atizoram (CP-80,633) C panfylline
(BRL-61,063) (0.0.20) (0.1.12) Another conmpound which is in devel opnent is
LAS- 31025wo0ano608b$ i ne, which in guinea-pig studies, has lreanBéweenzs t o 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 Cyxdic Nucl eoti de Phosphodi est erase:
From Genes to Therapi es, d asgow, UK, 1996, Abstract 73. LAS-31025,
arofylline, may be represented by Fornmula (0.0.21): WO 02/060898

PCT/ 1B01/ 02728 -10 O 3 NNJ HQ _ Hi OoN N d Arofylline (LAS-31025)
(0.0.21) A nunber of PDE4 inhibitors havejbegn advanced in devel opnent.
For exanple, the 5 effects of V- 148944 g Sk stinulated ex vivo TNF

rel ease and PHA induced | ynphocyte proli fler i on have been determined in a
random zed, doubl e-blind placebo-contra stidy whi ch has found that an
oral dose of 300 ng is effective in reduciRg TNF | evels and | ynphocyte
proliferation; Landells et al., "Oral ad stration of the

phosphodi esterase (PDE) 4 inhibitor, VII29ZA inhibits ex-vivo

agoni st-i nduced cell activation,"” Eur . Resp. J. 12(Suppl. 10 28) 362s,

1998; and Gale et al., "Pharnacody ki neti c (PD/ PK) proflle of
the phosphodi esterase (PDE) 4 |nHQ§&Q%?&A%fW%§X in human volqu% z _
Am J. Respir. Crit. Care Med. 159 A611, 1999. The conmpound D441 been
adni ni stered t o héabmbsr ofBPEhinkibitass have geey] aypreed ésdeyelopmeny o seample, the

random zegl, sﬁe@@aﬁw ﬂQQM oh Legsﬁmaed bx SLOIGNE r&bieanag FeiA ﬁhuced Iyghbtid Y Of
15 D4418, a noyvel st er ase

di [ 1 ul
A RFe RS Rt SRHETEA & i SRSl peClebe ol | 1 &
Crit. Care Mplich 189 foun@8hat 00gal B41E 309 ma iselentied & yedpobeANFRBEE and

i nhi bitor w Ryt GRAfePItiok QAndtM ef 41, RS MR IHAl of HRTAbIhbAESterdse4PBE)
4 inhibitor, V11294A inhibits ex-vivo agonist-induced cell activation,” Eur. Resp. J. 12(Suppl.
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 Cn of 1.4 pg/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/\CH3

\>—<

ﬁ

V-11294A D4418
25 (0.0.22) (0.0.23)



ng dose provides a plasma Crmax of 1.4 pg/m . D4418 has been di sconti nued
from devel opnent due to its nobderate potency, and has been replaced by the
preclini cab 02860sdevel opment candi date D4396. V-11294A and PD4ARGI/0z38 be
represented by Fornulas (0.0.22) and (0.0.23), respectively: HNVWCH3 NI
NCH3 NN _NCH3 H3COI O O\ H NNOC-H33 CI O | N V-11294A D4418 25
(0.0.22) (0.0.23) WO 02/060898 PCT/ 1B01/02728 -11 Another compound,

Cl -1018, has been evaluated in 54 subjects and no adverse events were
reported at doses up to 400 ng; Pruniaux et al., "The novel

phosphodi est er ase, i nhi bitor 8 inhibits |nd ced lun
eosi nophi lia in sefie c9BR43f o@nﬁoq%r'\}\?afybereatesvalugtg%htggglsg% ‘PPt ”? (?gi’eﬁ?ea
| nf | amat i onev8nB4vess rep9eg. at @hses O & #RSMGdBwNialxred Akt Tz eavel phoSphdiesergsnd

oral bi oavai h@Bitdr icl-Yo 183wk rﬂmtﬁd@ﬁ lrfd@EQd I@fgjjecgﬁgﬁll%rlﬁ-lserQWz@d‘lﬁr)ﬂwm]or\gaé hut@n EDS0
of 5Sng/kg in that same spec is a rel

i nhi bitor wi {9PRHsON G rBprranl Tﬂﬁ”f”ﬁat[‘i@ﬁo“cgﬂlggg &l 1%@1@%’3@” deragshaiet to
identified alsavecgbodm&mcbloavaeblw (47%ad e ostplyd goal atakepotenty Sdf rits tanr ED-t of

PD- 168787, &/lig lnr\hétastam%ts‘ﬂgédé%s CRR1DGER ﬁﬂﬁr&g%&eéﬁtp%% iV Gith %g‘ié vi ;y ' n

the inhibitio anti gen-1nduced eosino ascal et al.
and 10 struct: uy.pl\éJraé}Qﬂ,pqlly r@d{1a18 b@ﬁsﬁpcpge@f identified as, or associated with as closely

4- 0x0- 1- phenylated, ift, Brudtoleab ! POM8E®7] Whidl 1rdia@-7sﬁiaie90{a§ bberd dBinbnstrhidd Qb InBRS
novel PDE4 i nhi ferred

structures f?ﬁ"v'&l 1&?8’”3%#%&%@?@7’%@%?@ q°8'|1\'/'ga d a&?@p%n%’nesﬁrfq'&%sg ftbse

nucl eus thy $eictureequtidlyeretadiehships Fbr 4roskoal -fren@-32449,7-tetalyd®-[ 1 M4]-dibkeNine[61751 -hi]

(0.0.24) ThgddheY &roiBNEHENGHBRGTP 034BA S AAVEa3s SOsRE R DE 5B Yased |hferr@er" mal
nodel s whi ch dermnstrate their PDE4 inhibitjon acti vity, For exarrgy &

V- 11294A, i nstt&:&ﬁuwééor& doga[ %ﬂﬂil P‘_{,)S168|7]g§belong to a diazepinone class whose nucleus m

represented by Formula (0.0.24);
O o
H /U\ X(

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. Cl-1018, in rat studies, has
been found to be active in the inhibition of antigen-induéed 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:



been found to be active in the inhibition of antigen-induced
bronchoconstriction; Cavalla et a!., "Activity of V11294A a novel
phosphodiwetoeemses 4 (PDE4) inhibitor, in cellular and ani malr/igoi/owzel s of
asthma,” Aner. J. Respir. Crit. Care Med, 155 A660, 1997. D4418, in

gui nea-pig studies, has been found to be active in the inhibition of
antigen-induced early and | ate phase brtnchoconstriction and BAL

eosi nophilia; Mntana, et al., Ibid. C-1018, in rat studies, has been
found to be active in the inhibition of antigen-induced eosinophili a;
Burnouf, et a!., "Pharmacol ogy of the novel phosphodi esterase Type 4

i nhibitor, Cl-1018," 215th ACS -cp25 Meeting, MEDI . 1998. O her
conpounds whi ch have been advanc i devel opnent i ncldde CDC- 3052,

D- 22888, YM 58997, and rofl ' whi ch may be reprgsenjed by Fornul as
(0.0.27), (0.0.28), (Q.0. and % 0.30), respgectyivefy: WO 02/ 060898

PCT/ 1B01/ 02728 - 12 Y O5 ~ OGN OH, o éHO NNT\ CH3
O CH3 H3CG-/,-- N 88 (0.0.27) (0%.28) Nk €CH3 0 H3C N N
OONH C , Br NO 5 YM58977 Rogfyunilast (0.0 1 0.30) CDC- 3052

has been di scontinued from evgl pnent, but has b e%§§ﬁcceeded by very
potent inhibitors of PDE4 ( t he conpound rept ted by Forgulg
(0.0.31), and by the anti - ntf nmat ory conpound CPC- 801 represeﬁ o by
Forrmula (0.0.32), respectively: OCH3 /-CH3 O'OHik

F7 0
CH, A/o
!

H,C._N 0]
I N
ZN 07 >NH
Cl = Cl

|

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,
/—CH, O-CH,
O @]
0] 0]
T Crp-Ce O
N O
[{E;:[ié NH
10 HO o) NH,
CDC-801
(0.0.31) (0.0.32)

The compound of Formula (0.0.32) is reported to have ICg, values of 42 pM and 130 nM as
an inhibitor of PDE4 and TNFproduction, respectively; Muller et al., “N-Phthaloyl beta-aryl-

15  beta-amino derivatives: Potent TNF-alpha and PDE4 inhibitors,” 217" American Chemical
Society, Annheim, Germany, MED! 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-a inhibitory activity of thalidomide for the treatment of

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



0O0O (5NONODb NH 10 HO ONHZ CDC-801 (0.0.31) (0.0.32) The
conpound of Fornmula (0.0.32) is reported to have |1 C50 val ues of 42 pM and
130 nM aswoan/o6a3bé bi t or of PDE4 and TNFproduction, respectcrdaByr/o2kis | er et

a/., "N-Phthal oyl beta-aryl- 15 beta-am no derivatives: Potent TNF-al pha
and PDE4 inhibitors,” 217" American Chem cal Society, Annheim Gernany,
MEDI 200, 1999; and Muller et al., "Thalizdlom de anal ogs and PDE4

inhibition," Bioorg. Med. Chem Letts. 8 2669-2674, 1998. CDC-801 is froma
seri es of conpounds based on thalidom de and has been developed primarily
to inprove the TNF-a inhibitory achtg of thalidom de for the treatnent
of 20 autoi mmune di seases. Thalidom dg/ may be represented by Fornul a
(0.0.33): WO 02/060898 PCT/ 1B01/ 02728 3 ON OOMH Thalidom de
(0.0.33) CDC-801 has al so been st d_for\th reat nent of Crohn's

di sease, a chronic 5 granulomatous inflagffatpry di sease of unknown
etiology comonly involving the term eum W th scarring and

t hi ckeni ng of the bowel wall which frﬂtﬁ]%‘?ﬁ‘i’%/ | eads to intestinal
obstruction and fistula and abscess formation. Crohn's disease ha8%83hi gh
rate of recuEP€i0e hasf blee beepastueind . fory Mheb 8@0Tment f a@rohiCS Odiseabaiea o€hrdniQ nM
agai nst  RDEAg, M@d@n%n@to dlsgyégtd?%hkrfbwn]&olﬁéy}"gdn%ﬁorwqm&ﬁ»llr%clthb\{grmT&épe IV

phosphodi est erase é) i nhibitors Anerican ® Chem cal Society,
Las Vegas, USK™ ISC%@ aq@@rkerm SfB@Q'POH’S' W%l' whigh fraauenily eedn f- wlestige
structure, asbsttodisn ¥ Bffa afdodfblseass FaasstionaSrdhe's dissdsedthaed highrrate bereturesaterent
of both COPDmhgd.asthime, and has an 1C50 value of 3.5 nMin standard in
vitro guinea-pi g nodels of asthma. The use of 15 roflunilast and a

surfactant for theutssest reNdn 1k, Ralidl & 1e8NiagahQ POl $EH9SRa Sy AU F eI ARDS)
10  studies on selective Type IV phosphodiesterase (PDE IV) 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 ICsp 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):

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 Peérrier 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):
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1999. Anot her such cod is rgdatled in s ture to those reported in
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Bi oorg. Med. Chem Lett® 3-.326, 1999, and by Formul a
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potent PDE4 inhibitors a pifose 5 represented by Formulas (0.0.36),
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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 metalloproteinase

(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 IC5, 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



Nl NH3COIl I O OOCH3 CH3 .CH3 CH3 (0.0.36) (0.0.37) (0.0.38)
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eosi nophid i a1eTdSuzokildt radINewi baonchstilatdisiR3. 1eivkiage b-cj[ hejoapdthylidireséRpe@asm and

anaphyl acti c M 94089885 egg/ 1’9@9%9%]@& a/l%ﬁéﬂz&&@%%?ﬁtﬁﬂnﬁk'2ﬁﬂ~|) -ohgd 1 mur a

et al., "Br onc 1opr ot ective KF-1
gui nea pi gs #hsegaie Phosphodiegterasp dY jrhbgers.” By g 3Bully §Y4) 4Ne0an %t and .
| bi d.; Manabmagdbeadt.al., “PHami&bbdicalaprphupias herdd aswafr&&Qodlataﬂd(Flm%hI lzunt Qr,

i nhibits PAF; ?igw% ry I ratlon
in gw nea- pi giéar%gﬁo(?dss(%ﬁgh 15]33 991 nﬁﬁ{ﬁ%ﬁp% ij&ég%z%%@? bg f@gg‘g {Jkl et
al ., "Nel® br berohles(0.-&tlgerd (09.42):i dazo[ 4,5-c][1, 8] napht hyri di n-4(5H) - ones, "
J. Med. Chem 35 4866- 4874, 1992; Matsuura et al., "Substituted

1, 8-napht hyridin-2(1H)-ones as selecfiv phosphodl esterase IV inhibitors,"
Biol. Pharm Bull. 17(4) 498-508™\199%~and ManabeNﬁ\ al .

"Phar macol ogi cal propertie ) bronchodl 7625," Jpn. J.
Phar macol . 58( Suppl. 1) 23BP, |1992. KF19514 angl Kl 17 25 may be represented

by N" N0 N N0
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



10 Forrmulas (0.0.41) and (0.0.42): NCNNNNH ftNNONNO KF19514
KF17625 (0.0.41) (0.0.42) The reported potency and |l ack of enesis in a
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(0.0.44): R | OR = benzyloxy (0.0.43) 0 OR =
[1,4"]-piperidinyl-I"-carbonyloxy (0.0.44) / O CH3 N The PDE4 inhibitors
t hat have been created heretofore fall to a signifi nunbe of
different cl 39REY pqience PhEYS ﬁifco{f‘ﬁ%‘fr\ds @ﬁ%lﬁgéﬁlthes%fcgﬁet%Pfgg.%%ugﬁ Bf{‘agé‘lé’ét have
been as di vepcseth’OEasnrpiﬂensatesmbedjtmwe avitidl an dpdatvhlye iotld hesM dQaipstcuires-pif  PDE4
| nibitors a6, bhENaNFoHie.2 aygé%pre%mmmmsse@ odepmsboabpd to have
act|V|ty|nthe|nh|b|t|ono 'ow ng: ‘early

bronchoconstriction induced by anti gen, hHstanr #8619, Ach,
neurokinin A and endothelin-1; allergen-induceg pha% and | ate
phase bronchoconstri ctl on and BAL eosi noplii e {0 S duced AHR and
airway epithelial inj ury ~Optim.zation of the PDE4 WO 2/060898

PCT/ 1B01/ 02728 Hs46-Prpibitd

di scovery of T-2585, e gust  potent PDE4 i nhi g
date with an | CBEC vaPue™of 0. 13" nM agai nst gui nea-pi g Nl ufg PI

T- 2585 may be represented -Forrrul as (0.0.45) and (0.0. 48 10 OH
HC 0 OH 3 H3C1 101 \ VO O HBCCOOH NN N ON
O” N
k/O‘CHS
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 IC5, value of 2.5 nM, and

may be represented by Formula (0.0.48):

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):



VO-CH3 N 5 T-440 T-2585 (0.0.45) (0.0.46) Another class of PDE4

i nhi bitors consists of benzofurans and benzot hi ophenes. In particular,
furan andwolnor®os ri ngs have been utilized as surrogates fPom/iBhE02728

cycl opentyl ether of the rolipram pharnmacophore. An exanple of such a
conpound is one that is apparently 10 related in structure to BAY 19-8004,
and which may be represented by Fornula-{70.0.47): O HNNHZ O H3C O C d
(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): O ~CH3
0 O (Xk1 - 15 (0.0.48) A compound with a related structure, which is not,
however, a benzofuran, is characteri2zed by a fused dioxicin ring and is
reported to produce al nost conpletg inhibition of canine tracheal PDE4 at
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PCT/ 1B01/ 02728 -17 0 O H3C O Cl'oh- (0=0.49) Quinolines and
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serve as surrogates for the catecho
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(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 0O O
F.,C N/N\ F.C N
I H cl l H
J J
H,C

H,C
(0.0.50) - (0.0.51)
O O
F
N
| H
N ~
|
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
represented by Formula (0.0.54):

1 H
S N
,NJI/
Q\/7/1;¢[\N |N>

(0.0.54)

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

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



5 of simlar structure may be represented by Fornulas (0.0.50), (0.0.51),
and (0.0.52): OOOO F3C\ NF3SCI HA H NN H3C H3C (0.0.50) (0.0.51)
O OF | HvoN2@bK@I$N (0.0.52) 10 Purines, xanthines, and ptremiigimes2s
represent yet further classes of chem cal conpounds to which PDE4

i nhi bitors described heretofore in the art bel ong. The conmpound V-11294A
descri bed further above and represented-18- Fornmula (0.022), is a purine. A
PDE4 inhibitor which is a xanthine conpound, the class of conpounds to

whi ch theophylline belongs, has been described in the art; Mntana et al.

"PDE4 inhibitors, new xanthine 15 naIP ues," Bioorg. Med. Chem Lettfs 8
2925-2930, 19¥BYIeHRR AR PIRC BN PM‘F& (ﬁwteﬂgme r Bt d0¥elt S8RV eRo MR 4
(0.0.54): O drd)sm&‘nd\llsomevsl\lPﬁlel& |6IG]bi@>r54f) cAMR-spetién phd3phetidstebdasbidanorof beligragi ng t o
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growt h of tu‘Pﬂ)’PPr@%ﬁf”F%j bytForWa @Pel®4r concentrations; Merz et aI ., "Synthesis
of 7 WD 02/060898 PCT/ 1B01/02728 -1

Benzyl ani no- 6- chl or o- 2- pi perazi no-4-Qyrx ol i di nopteridine and novel
derivatives free of positional isonefNs. Potent inhibitors of cAMP-specific

phosphodi est erase and of nmalignant Cl growth,"” J. Med. Chem
41(24) 4733-4743, 1998. The pt er| di D\ P 4fnh| bitor may be represented by
Forrmula (0.0.55): n
5
(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, which may be represented by Formulas
(0.0.56) and (0.0.57) below, are also moderately potent PDE4 inhibitors with ICsy values of
150 and 140 nM, respectively:

(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;
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derivative has been described in the art which is a PDE4 inhibitor which binds with equal
affinity to both the catalytic and the HARB sites on human PDE4B28B; Tian et al., “Dual

inhibition of human Type 4 phosphodiesterase isostates by (R,R)-(+/-)-methyl-3-acetyl-4-[3-

Sently four known i sof qfrs ybt ypes) of the
cribed further

10 (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 O
B o)
A O _,<
X N
I _
O =N H,C—O0 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):
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5 useful as antldepressants of Formula (0.1.2):

O

1

N -R

| N
_ H
NTTO

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)ethyl, 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-yl or
: Y
X

where Y is H, F or Cl; and X is H, F, Cl, OCH;, CF; CN, COOH, -C(=0)(C;-C,) alkoxy,
NH(CH3)C(=0)- (methylcarbamoyl) or N(CH;),C(=0)- (dimethylcarbamoyl).

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

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

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



R Rf m(Bpn (DRL o4 RNECOCHrRs (O, (0.1.1) US 4,861,891 (Saccomano
et al.), issued August 29, 1989, discloses nicotinam de conpounds which
functi on we ocabmsvpaim i ndependent c- AMP phosphodi est er ase i mairhBo@2328 5
useful as antidepressants, of Formula (0.1.2): 0 aNOHR 142 (0.1.2) The
ni coti nam de nucl eus of a typical conpound disclosed in this patent is
bonded directly to the Rl group, which-21s defined as 1-piperidyl,
1-(3-indolyl)ethyl, Ci1-C4 al kyl, phenyl, 1-(1 10 phenylethyl), or benzyl
optionally nono-substituted by methyl, nmethoxy, chloro or fluoro. The R2
substituent is bicyclo[2.2.1]hept-2-yl or ,QY X where Yis H F or d;

and Xis H F, d, OCH3, CF3, CNR1 -Q(=0 (C1-4) al koxy,

NH( CH3) C(=O) - (net hyl carbanoyl) o 2Q(=Q - (dinmet hyl carbanmoyl ). 15 US

4,692,185 (Mchaely et al.) disclpses hegfbi s such as those of Formul a

(0.1.3): ORH aN_OCF3 (0.1.3pyhere R (C1-C4) alkyl, (Cl-C4)

hal oal kyl, or halo. EP 550 900 (Jesch et al .Q?sgi scl oses herbi ci des and

pl ant nematicides of Formula 20 (0.1.4): WO O 60898 PCT/ 1B01/ 02728 -21

i ROR4 H (0.1.4)
where n is 0-3; R' is selected from numerous groups, but is usually H, 6-CHs, or 5-CI; R*is

alkyl, alkenyl, alkynyl, cycloalkyl, aryl or aralkyl; R1 and R2 is halo, CN, NO,, alkyl, 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):
(R3)n
2

R
N |
f}\—CONH—C—CONi )
Z H
N R

COR,
(0.1.5)
10 where nis 0-3; R is OH, SH, COOH, NH,, halo, OR,, SRy, COOR,, NHR, or N(R;)2, where R,
is lower alkyl, optionally substituted aryl, or acyl; Ry is OH, tower 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,
§ N/K”/N
I P H 0O o O/\CH3

N O

(0.1.6)

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

15

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

20 (0.1.7)



NSR (R3)~ (0.12.4) where nis 0-3; RL is selected from nunerous groups,
but is usually H 6-CH3, or 5-Cd; R2 is alkyl, alkenyl, alkynyl,

cycl oal kyWwo cangisoor aral kyl; RL and R2 is hal o, CN, NO2, a&ichyBoi/dratsoal kyl ,
5 al koxy, hal oal koxy, al kylthio, hal oal kylthio, alkylsulfonyl,

hal oal kyl sul fonyl, aryl, aryloxy, or arylthio; and R4 is alkyl. EP 500 989
(Mol I ner et al.) discloses ACE inhibitorsof Formula (0.1.5): (Rn R\ IZ
CONHHCON NRCORL (0.1.5) 10 where nis 0-3; Ris OH, SH COCH, NH2,

hal o, OR4, SR4, COO?4 NHR4 or N( R4)2 where R4 is lower alkyl, optionally
substituted am% % &I onal |l y subst | tut ed
aryl | ower ?(5'5 h?ryq%&?}nuea}s CB?Ssel’]lggtnl'?"tﬁréﬁy'ath’ Qsuetipgd ajkaxy. gighaloy ReisiH or
am no | ower alakyl andRids hydtogandr #&1.i s hal o, NO2, |ower al kyl, halo | ower

al kyl, aryl lower alkyl, or aryl. Specific enbodinents di scl osed incl ude
conpounds such asJR PaB043TS fBsutalehal)listlogs: naghtiy@ine N PHidOpYRZine-BHBativéN) - O
O 15 (0.1. 6)wh|&Rh3velétQ|~|ZfVaa1n{aﬁ§ry eﬁt)nuqbrﬁé‘du%ﬁ‘g? mm@mpﬁ&&e@ﬁma@a@ bay e

utility anal trang

5996 g ant G}\IL |-|n | ammat ori es,
and ant i rheufif %SS'VBPCtlgBTﬁ'ﬁ? 'Sf'%se a'ﬁle)"“‘s'r@“ I—ﬂmli'a ?Z) NOOR 20
(0.1.7) WO 02/060898 PCT/ 1B01/ 02728 (&@@Re Ris 1 or 2 substituents
chosen from |l ower al kyl, trihal onet h)[ ial koxy and halo; R is H

R
(0.1.8)

where X may be CH, and R and R’ are each lower alkyl.

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

A\
o~ )L )—coon
O

0
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®/x4
X X
25 3
(0.1.10)
where R, = -(CR4Rs)[Rs where r = 0 and Rs = C36 cycloalkyl, X = YR, where Y =0 and R, =
-CHs; X, =0; X3=H,; and X, = a moiety of partial Formula (0.1.10.1)



or alkyl; and R' is hydrogen or alkyl. JP 07 304775 (O suka et al.)

di scl oses napht hyri di ne and pyri dopyrazi ne derivatives which have

anti -i nf l'womanersys i nmunonodul ati ng, anal gesi c, anti pyr et iPCI/iBo/02atd er gi c,
and 5 antidepressive action. Also disclosed are internmedi ates of Fornmul a
(0.1.8): XCOOR CNXNH RI (0.1.8) where X may be CH and R and R are each
| ower alkyl. Wth regard to the disclosupes of the above-identified patents
and published patent 10 applications, it will be appreciated that only the
di scl osure of WD 98/45268 (Marfat et al.) concerns the inhibition of PDE4
i sozymes. The state of the art also contains information regarding
conpounds wholly dissimlar in chem cal ture to those of Fornula
(1.0.0) of the present invention, but x On the other hand, possess

bi ol ogical activity simlar to that cdrrpounds of Formula (1.0.0).
Representati ve patents and publi shedat en pplications 15 discl osing
said information are illustrated furtHer befdw. US 5,552,438; US 5,602, 157;
and US 5,614,540 (all to Christensen), which all share the samg® Aﬁpl? 2,
1992 pri ori t yhetaies H &0 eRt apdR =2V, ape bt QOaQfRAvherd &Nt  Hi @tle aiscldiRiels loQ( r)
which is a c C c O
which s Ogﬁo%szo@@lsﬁ’fandé?é;%%lsgg Eil}f?rgf)ogﬂg](Qh !_S‘r%@@ 5§2I$z(1)d82%td ﬁaakﬁgth?ﬁ%s ééY thd %)
met hoxyphenyfgfielien ef-theRagraun. “@&P%%?ICPQ? Cééfied”ﬁ*ﬁlé% é‘ﬂfﬁ@fimé 'éﬁNFd‘r prafeged
(0.1.9) fal I@ut%mbntnmeuﬂ@momﬁouw&.édl%éwba\mecms(hgd SFHRBGTantn @RS of
conpounds of F@rrrul (0.1.10 RiX2 X4 X 25 X3 (0.1 ) ‘where R, _

- (CR4R5) r Re WREPE ¥'= 0 and R6 = C3_6 cycl oal kyI X = YR2 where Y = 0 and

5% 32 / bggg;%xgc;/ Qggé}gw%hns’?%& of ol §Fil0AsEL Ynaflos BARS WRlr B8 TuLE, 10 4 10- 1)

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 ICs 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”ij
OJ\N | N/>_NH2
e

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):



Z X5 R3 (Rds (0.1.10.1) where X5 = H s =0; RLand R2 = CN;, and E =
C(O OR14 where R14 = H The disclosures of US 5,602,157 and US 5, 614, 540
di ffer frwmoehetsoof US 5,552,438 and each other as to thePeTdB6I/02718 on oOf
the R3 group, which in the case of the ARIFLQ(r) conpound, is CN. A
preferred salt formof the ARIFLQ(r) conpound is disclosed to be the
tris(hydroxynet hyl )ammoni um et hane sal24- US 5, 863, 926 (Chri stensen et
al.) discloses anal ogs of the ARIFLOQ(r) conpound, e.g., that of Formula
(0.1.11): H3C- OCOON OC C 10 (0.1.11) WD 99/18793 (Webb et al.)

di scl oses a process of making the ARIFLQ(r) and related conpounds. WO
95/ 00139 (Barnette et al.) clains a co oup,d whi ch has an 1C50 ratio of
about 0.1 or greater as regards thé&it the PDE IV catalytic form
whi ch binds rolipram15 with a high affi i Reli vi ded by the 1 C50 for the
form which binds rolipramw th a | o®@ afNi nf\‘ty, but in a dependent claim
restricts the scope thereof to a corrpouq}d whi ch was not known to be a PDE4
inhibitor prior to June 21, 1993. WO 99/20625 (Eggl eston) di scl oses
crystalline polynorphic forns of cipanfylline for treatnent of 5)_Er43ﬁnd
TNF nedi ated di seases, of Formula (0.1.12): OH NN i-NHZ O-N

G panfylline (0 1ué3)922§!3 @BhPistiRed £cHOWOI 6bil Ghe @hich stéblﬁélp%@éb rﬁgHﬂB\FéM)d of
5115 510140 DU LB Aoy Soeh oo A g e
PCT/ 1BO]_/5)27@®m|nezzpient PDE4 enzyme inhibitors and compare the rank order of their potencies in
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 still 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



OH R~NC N/> R3 p~-NNR2 (0.1.13) US 5,922,557 (Pon) discloses a

CHO- K1 cell line which stably expresses high levels of a full length

| ow- Km cAVB epeasvs i c PDE4A enzyne, which has, in turn, beeaTuBerozs 5

exam ne potent PDE4 enzyne inhibitors and conpare the rank order of their

potencies in elevating cAMP in a whole-cell preparation with their ability

to inhibit phosphodi esterase activity iz-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 inproved soluble enzyne whol e-cell assay is then

di scl osed whiERTYLeaEnasoL For B 1L 1P B ARFIAGRAB Folp AhPBPEBRENSRS Phg i n

vivo. |t is ésthmvdelhacsalonsmdsl of thatledkotieee pathgdy ahicH effsd tdrgais for dhesdpentst PDE4

i sof orns or ﬁéh&%ﬂﬁ%mnﬁﬁﬁmkﬁ%ﬁmﬁﬁﬁﬂW&Hﬁ£M9# has been shown to give rise to
t IC

a nunber of splice variants, I'n thensel ves can exhibit different

cellular localization and affinities for inhibitors, Wth regard to the
di scl osures of the d9&Xeeidentified patents and-ipewypenebedd patent 15
applications, it will be:appreciated that g conpounds invol ved possess

the same biological actjvity as the eQ Qf Formula (1.0.0). At the
sane tinme, however, the artisan wll at the chem cal structures

of sai d conmpounds disclo$Td_Ln_Lhe_ﬁrio 2 ake not only diverse from
each other but dissiEmg [LBAtHd0a8¢| The novel ¢qhpeuswitass] t he present

invention as well. The state of e art contains SNJII further information
regardi ng conpounds which are 2 I sgiSrtiipaxygenasec he | structure to those
of Fornula (1.0.0), and which, /nor eoV8¢tivaig Figiein | posse§s PDE4 i nhi bitory
activity simlar to that:of the conpcundglé?)ForTula (1.0.0). Such

conpounds di scl osed in the pyi 3SS,” 0
therapeutic utilit§*SINATY ar hat possessed

(1.0.0), i.e., inthe treatne of inflammatory,

di seases and conditions.:In pafticular this is appl
i nhi bitors of enzynes and antggoni sts of receptors

| eukotri ene pathway. This i _especially the casg i'
| eukot ri enes LTB4 aRerepteba. |ABLbr|di ngly; reprengﬁ¥%1 5 and
publ i shed patent applications disclosing further this type
are described bel ow. Arachidonic acid is netabolized by cycl ooxygenase-1
and by 5-3i poxygeaasdainglfhagénts 30ich i gpoxpigenasteryeat imayy lof dlds steps bhéhe 5-
production of ri Leh. j i

response thr%ﬁ%ﬁﬁﬁﬁ%#%ﬁgg Sg%ggﬁ‘ﬁ@ﬂf&gfﬁ??&%§§§§3%%Fﬁﬂﬁ é@q%%nu at?gﬁ and
such agent is the 5-lipoxygenase inhibitor, zileuton, a therapeutic agent identified as ZYFLO®

e Rave
: ds of Fornmul a.

oy  and al l ergi c
to certain 25
o-call ed

D t he

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):



chenot axi s;
| ynphocyt es.

vascul ar perneability; snmooth nuscle contractility; and on
The WO 02/ 060898 PCT/ 1B01/ 02728 -25 cysteinyl |eukotrienes,

LTC4, LTDAQ oaebskSTE4, play an inportant role in the pat hog@emaBigo2ois

asthma. The
t herapeutic

conponents of the | eukotriene pathway which afford targets for
intervention are illustrated in the follow ng diagram Enzyne

5-11 poxygenase ARACH DONI C ACI D Enzyne2d TA4 Hydrol ase LTC4 Synt hase

5- Li poxygenase Activating Protein FLAP Leukotriene LTE4 LTCA LTD4 LTE4

Receptor LBLT1 Cys-LTl [CYsL]T2 5 Accordingly, agents which are able to

intervene in any of the steps of the 5- kﬂgoxygenase pat hway afford an
A

opportunity

5-11 poxygenase i nhibitor, /zty eudon,
ZYFLQ(r) which may be reéiga

HOB NH2 10

recept or antagoni st zafirlukast, a therap

ACCOLATE(r)

PCT/ 1B01/ 02728 -26 CH3 N O H3C ON H-M¢%

10

15

for therapeutic treatnent.

apeuti c age identified as
cscB/ 0 /1]

h nt is the LTD4

B+ni dentified as

" 0.75): WO 02/ 060898

eniLed 9
ZYFLO(r) Zileuton9qo.J.

whi ch may be represented by For

ACCOLATE®
Zafirlukast (0.1.15)

A further such LTD, receptor antagonist is montelukast, a therapeutic agent identified
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
example of an antagonist for said receptor is BIIL-260, a therapeutic agent which may be
represented by Formula (0.1.17):

Reyes
H:C ch, NH

BIIL-260 (0.1.17)

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

xanpl e of one such agent is the

N



H3CO 0 ACCOLATE(r) Zafirlukast (0.1.15) A further such LTD4 receptor

ant agoni st is nontel ukast, a therapeutic agent identified 5 as

SI NGULAI R§o)o2isbisesr may be represented by Formula (0. 1. 16) PCa/18H/02%28H3C OH
CH3 C / / SINGULAIR(r) Montelukast (0.1.16) Another type of the
above-nentioned therapeutic targets is the LTB4 receptor, and an 10 exanpl e
of an antagoni st for said receptor is Bl21-260, a therapeutic agent which
may be represented by Fornula (0.1.17): HO O O NHZ H3C CH3 NH Bl 1L-260
(0.1.17) Another exanple of a therapeutic agent which is an LTB4 receptor
antagoni st is CGS- 15 250190 whi ch may be represented ﬁq Forrmula (0.1.18):
WO 02/ 060898 PCT/ 1B01/ 02728 NH H3C CH3 OO
CGS-25019¢c (0.1.18) Nothi at\gy of the art

di scl oses or woul d suggest t rtisan the no conpéunds of the
present invention or thei H,GPDEaH] Whi bOT Ory actTeity and the 5 resul ting

significant inprovenent in therapeutic utility and therapeutic index in the

treatnment of inflammatory, respiratagys-gsdogl | ergi c di seases andp.1.18)

conditions. 4.0 SUMVARY OF THE | NVENTI ON The present invention is concerned

wiht h ond/el CONPOURGtRingMr BB dbaveddatribed Gtatabf thaGitti disdogesisr wolld bidgesto afe t he
osphodi est SO- y .| "

Erbodi ment s TS fyeaerBaings il belpert RGREK EPir FREL bt 08K Fhne,

non sel ecl i veesulting sianifigary inagroemenPDithprapspio ity agd N@rapéntim@nwnthg tgptmes| d

novel conpougdsiaalry, 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 is0or1,

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



PDE4 i sozynme substrate specificity, especially for the D subtype. Said
novel conpounds having non-sel ective or D-sel ective PDE4 inhibitor
activity woagerses al |y useful in the therapeutic treatnme®CTaBoverious
inflammatory, allergic, and respiratory di seases and 15 conditions, and
they afford in particular a significant inprovenent in the therapeutic
treatment of obstructive respiratory dizseases, especially asthm and
chronic obstructive pul nonary disease (COPD). The present invention
relates to a conmpound of Formula (1.0.0): ORc Y2 RWRE 5 <\ 3NRan
@B RARRRRRmMm 411 (Ok G R6 RS 20 (1.0.0) - wherein -g isOorl; -j
is 0 or 1; p'tkovi ded th&aP%%hen j is 0, n must be 2; WD 02/ 060898

PCT/ 1B01/ 02728 -28- -k is Oor 1 -mis O, 1, 2, or 3; -nis 1 or 2; -W
is-0-; or -§=0, , Wwh&r®2t%3s 0, 1, or 2; or -N(R3)- where R3 has the
sane 5 neaning as defined below, -W2 is -0-; -S(=0Ot-, wheret is 0, 1, or
2; -N(R3)- wiere R3 ha&'©h& same neaning as defined bel ow, or -CR29R30-; -
where --R29 and R30 are each_a menber | ndependent| 3§el ected fromthe
group consistWng 10 of O o EEQcpyere (igl. 2'a9rk‘9'i/R, —WheR BeYPs Rt Kyl ;
phenyl ; ®Enzyheaningds pafinedydiow;wherei n  said al kyl, cycl oal kyl, phenyl,
benzyl, and pyridyl noieties are each independently substituted with O to
3 substituent®¥® R10, whier-©-R15(=0as, viree san@ treard rY(RIs- defre MEdapdieosame Y i s

-S(=0t , wh [ I 2.~sfs -[Nb(O)k]- or -N(R3)-, where k is O
or 1 and %%\%Q%?hgdggﬁ%ber@éﬁ?n%Rﬂg defined below, or -CH(Rla)-, where R a

has the sane — where —

--R® and R* are each a member independently selected from the group consisting
10 of —H; —F; —CF;; —(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 below;

-Y is —S(=0)—, where tis 0, 1, or 2; —O—; -[N=>(O)J— or -N(R%-, where k is 0 or
1 and R® has the same meaning as defined below; or —CH(R',)-, where R, has the same

15 meaning as defined below;

— where —

--R1a is a member selected from the group consisting of —H; —F; —Cl; —CN; —NO,;
—(C4-C4) alkkyl;  —(Cx-C,) alkynyl; fluorinated—(C, -C;) alkyl;  fluorinated-(C; -C;) alkoxy;
-OR™®; and ~C(=0)NR*,R*,;

20 — where —
-—-R?,and R%, are each independently —-H; —-CHs;; -CH,CH;, —CH,CH,CHy;

-CHz(CH3)2; —CH20H2CH2CH3; —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
25 of —H; -F; —CF;; —(C4-Cy) alkyl; —(Cs-C;) cycloalkyl; phenyl; and benzyl, wherein said
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;
30 -CF3; oxo (=0); -OR'; —NO, -CN; -C(=O)OR'; -O-C(=O)R'®;, -C(=O)NR'"R':



15 meani ng as defined below, - where --Rla is a nenber selected fromthe
group consisting of -H -F, -d; -CN, -NO®; -(Cl-C4) alkyl; -(C-C¢4)

al kynyl ; Wowansesat ed- (CL -C3) al kyl; fluorinated-(Cl -C3) paltkBay2728 OR16;

and -C(=0) NR22aR22b; 20 - where ---R22a and R22b are each independently
-H, -CH3; -CH2CH3; -CH2CH2CH3; -CH2(CH3)2; -CH2CH2CH2CH3; - CH( CH3) CH2CHS;
-CH2CH(CH3) 2; -C(CH3)3; cyclopropyl; cyxobutyl; or cyclopentyl; -RA and

RB are each a nenber independently selected fromthe group consisting 25
of -H -F, -CF3; -(Cl-C4) alkyl; -(C3-C7) cycloal kyl; phenyl; and benzyl;

wherein said cycloal , pheny! , and benzyl ieties,are each .,

i ndependent | y'%'éb:ﬁ)ﬁ\”ﬁll%td ‘\%f‘t o TH §(‘%)%b)s/t'f\'g&8ﬁ‘t@8§10;‘N-R \7%?9@21 - 210 s
a menber sel ee3(=0),MRGRY twheregratipenyd orsiysdyi isguladtitupdeyplto 3|y i dyl ; -F; -d ;

30 -CF3; oxo (=0); -OR 16; -N@2; -CN, -C(=0 OR16; -0 C(=0 R16;

-C(=O) NR16R17; WD 02/ 060898 PCT/ 1B01/ 62¥®8 — 29 - O C(=0) NR18R17; - NRL6R17;
-NR 76C(=0) R17;.. - NR 16C(=0) OR17, -NRL6S(=0) 2R17; and -S(=0 2NR16R17; where
sai d phenyl o pyridylisi<:ststrtutdd: bN@ & #G1Cs) alkphyer¥C-Cal alRfi1 of s - F;
-0, -CF¥ -CNnrNO2;, -OH, -(Cl-C3) al koxy;, -(Cl1-C3) alkyl; or 5 -NR 16 R
17 ; - and ----R16 and R17 are each a nmenber independently selected from
the group consisting of -H -(Cl-C4) -alakyls -(C2-C4) al kenyl; -(C3-C6)
cycl oal kyl ; phenyl; benzyl; and pyridyl; wherein said alkyl, alkenyl,

cycl oal kyl , phBIyEnd Ri&nzy| | areragiya metyter ingemnbsrtly seleatet! foym Hietgeup cdristing
substituents selegte r h ongd s | - - o - N, and
-(C1-C3) al kyl % E;"pr((-é;_’ kd%rgﬂygngsz%?ggeﬁ'f a earﬁlfﬁi%g'ggm’r&egﬂ&%ﬁwgﬁnp){r@’ case
where mis 1, tyeredyaidaliahiakgnylnayrlelip. ehemsb roeifvh of PyrsyDs :S“lPS("Hé@)W nrd) .

X 15 (112. 0) -sumdfieRts seledtecifuih the gfo@p tondiedientdqy, -@Ft, 6-CH, pidoNC deg akiiat t he
sumof r + s is at least 1 but

-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):

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

X
15 (1.2.0)
— where —
--rands are independently 0 to 4 provided that the sum of r + s is at least 1 but

not greater than 5;
—and —

20 -Xx® is selected from —CH,—, —CH(R”)—, or C(R")z—, where each R is selected
independently of the other and each has the same meaning as defined above; ~NR™-,
where R'® has the same meaning as defined below; —-O—; and —S(=0),—, where tis 0, 1, or
2;

—and —

25 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
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;



not greater than 5; - and 20 --XA is selected from-CH2-, -CH(R11)-, or
C(R11) 2-, where each R11 is selected independently of the other and each
has t he swom2iemps ng as defined above; -NRL15-, where RL5PoagBoie7msane
nmeani ng as defined below, -0-; and -S(=Ot , wheret is O, 1, or 2; - and
25 said Spiro noiety of partial Formula (1.2.0) is substituted as to any
one or nore carbon atons thereof, otherzghan that defining XA, by 0 to 3
substituents R14, where R14 has the sanme neaning as defined below, as to a
nitrogen atomthereof by 0 or 1 substituent RL5, where R15 has the sane
meani ng as defi ned below, and as to a sulfur atom thereof, by @ or 2 oxygen
atoms; WO 02060998 PCT/ 1B0have Shexgmemgningas 4feRAPHEVY 7 Had Sapecepb il ng as
defined abovené ef thEm'manse RB MuaePtard EddctedOR®@pOidehitedeatSéthérand bf RaBd t hey
are sel ect ed jsndependently of each other and of RA and RBI -Rl and R2 may
i ndi vidual Iy "or together appear on any ring or rings conprising a 5

meani ng of t} ity G as_defin g : : nber
independentliegsae ergt ed fromm%1j '85“6?%[“ 8'1(:%%&5”?%? neggl?)r?%ﬁ!ﬁa-ogﬁr%§%?ﬁgq%ﬁ;@-w;
- (Cl1- C4) ml kyheaning (E2thE4poiety k§hyds; ddfiherbbeinat @dd (RE1ardCRf aé kepth a @Rirber and

- C(=0) NR22aR22b; ere 6, R22a, and R22b /e_t he san anLn S,
defi ned abové’?cpeb‘??gg?t& S-e{gf]ﬂeg frﬂ%@ﬁro%lcﬁK}ﬁ%,%'n%ﬂQ_ IRE %@h—zﬂf?NgS?' ‘%ﬁg@ ,aﬁ her e
R16 has the s#®zC.) alBynyednoringteds(Celet:) aletl a0 end -REO)RB= R, Weerendy)®, R,

i ndi vi dual 'y a5 REDARILNES samRIIRGhingadiYindd 48vOr i Ngs conprising a neaning
of the moiety G as defined below, and R4, R5 and R6 are each a nenber

i ndependent | yr3sel ect edisfrpmt pe,) Bk@UPeBANBESLIE BE-OR™; whéle R'©IhboOWdIgame 15
-(a) -H, -F, -4 gété C4) al kynyl; -R16; -OR16; -S(=0O pR16; -C(=0 R16;
-C(=0) ORYY;  -esgPgpRIFned eRVe NOR; - C(=0) NR16R17; - OC( =0) NR16RL7;

- NR22aC( =0) NRL6Bd. 7. . uNR22aC( =NR12) NR16R17; - NR22aC( =NCN) NR16R17; - NR
2200( SN NoP) RRIBRIH R G 2N eDBAT R 3 DSeis CORETs RPN G o

- OC( =NR22a) NRidaRhd ; of -taChredetyNG2 ) NFRIBIREA7 beloNRIRIRR YT ; R> &id2RR&@RAaEh a NRmber
22aC(=0) R16; .20 -NR 22aC(=0) OR16; =NOR1G;. - 22aS(=0) pR17 -S(=0 pNR16R17;
and - CH2C( :N@fﬁ?rﬁﬁi@ﬁf%teé)}m'\’i(/i]'l?rgéo“p-cf”bs'ﬁt'gg , 1, or 2; and R22a, R16, and
R17 have the same neani ngs as defi n_e_qhefonowing:_

15  ~(a) -H; -F; —Cl; -(C;Cs)alkynyl; -R'® -OR'®, —S(=0),R"®, -C(=O)R";
-C(=0)OR'™; -OC(=O)R'™; -CN; -NO, -C(=O)NR'R';  -OC(=O)NR'"R"
-NR*,C(=O)NR"R'7; -NR#Z,C(=NR)NR'R"": -NR%Z,C(=NCN)NR'"R";
-NR%,C(=N-NO,)NR"R"’; -C(=NRZ)NR'"R"; -CH,C(=NR%Z,)NR'"®R"";

-OC(=NR223)NR16R17; —OC(=N—N02)NR1GR17; —NRwR”; -CHZNR16R17; -NRZZaC(=O)R16;
20  -NRZ.C(=0)OR'®; =NOR'®; -NR?,S(=0),R"" -8(=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) ~(C4-C,) alkyl; and —(C4-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 —CI;
or 0 or 1 substituent (C;-C,)alkoxycarbonyl—; (C4-C,) alkylcarbonyl-;  or
(C4-C,) alkylcarbonyloxy—;

—and —
30 -(c) 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, pyrazolyl; pyrazolidinyl; oxadiazolyl; thiadiazolyl, imidazolyl; imidazolidinyl;



above; -(b) -(Ci1-C4) alkyl; and -(Cl-C4) al koxy in the case where one or
nore of R4, R5, 25 or R6 has the neaning of -ORl6 under (a) above and R16
i s defi newoag/ioel8®l- C4) al kyl; wherein said al kyl and al kexy/1Bor02ezsch

i ndependently substituted with O to 3 substituents -For -C; or 0 or 1
substituent (Cl-C2) al koxycarbonyl-; (Cl-C2) alkylcarbonyl-; or (Cl-C2)

al kyl carbonyl oxy-; - and 30 -(c) an ary3i1.or heterocyclyl noiety selected
fromthe group consisting of phenyl; benzyl; furanyl; tetrahydrofuranyl;
oxetanyl; thienyl; tetrahydrothienyl pyrronI pyrrolidinyl; oxazolyl;

oxazolldlnyl oxazo I SO zoI|d|n . thiazo t hi zoI|d|n .

i sot hi azol yl py”qs%ybt HY"%%’B@ i BYWV?”VI p9¥rgi% 1 PPRY 'HLO‘? pSRAY F iriggalti ﬁ%'l”if)i :

t hi adi azol yl tetiarvlglapybnl; ; azetidirga zodrprablinyy | parahx20 R/, 0@(081981@@?}71 DEOD )R 7ERY; - 31
pyridinyl; p»rsa&waydbenmrm di ?ﬂ chromewdazchmﬂan¥up' Fb%ﬁio@k %i Pwﬁaalaawy'

triazolyl; triazinyl; azo pyranyl; aze
par at hi azi nWbenqwnu&gqoM bpm@qoh{ | berg@ﬁ%[)lml] f mrgm?golyl quunollnyl |soqumoI|nyI

, 3-di hydy ob%meréumnydunazahdyl- cfumoexasny; andC bardiyBrwHereirb esid adrfni @myheterﬁcydw
- H' ndazol yl 1mo.é?8.i,‘%ﬂer£'a9rﬁﬁ&’épgka nFes ﬁ&%&&? 0 1028 'JEAt.ﬁB%t@%PJ yl; benzthi azol yl ;
qui nol i nyl ; |squ|noI|ny 6% h aziny qui nazol 1 nyl qU|noxaI|nyI and
purinyl; mhereln said aryl and heterogywﬂé@__ noi eti es are each
independently substituted with O to 2 substituents R14 - where --Rl4 is a

menber sel ectrdt from tlbeagﬁ@H\BerCQ@ISJ:t@(ﬂfﬂﬁnothe Fr@;p Cébhsiatdny lot —(c(gi @
UI no wher e, sai d

cycloal kyl; p r| d and X
cycl oal kyl , gg éﬁé "W%@h?$¥ %ﬂ Ry ? geirefa |H9?9|§”%@5£1F¥ﬁ?é& by 0,
1, or 2 Hubst phenginbenzylFpyridd] or quBhbiByl is ORE6tuted NED, 1.-dTIR, substitueMR —Ff +RLHsand
said R14 groupyger r LjksRrof ; ; ) -

“ON - (=0 O?ib%é ,_N&ﬁ (ﬁc\i%?lfsﬁh %g ard said @ ?rouﬁgfi&fp&%s s&s op E; Cp%ﬁjag)l%\.l?z
“NR 16C( =0 Ri‘rohmiﬁeqlatfd ey 7€ QX#QMQCMTC 6?) RSB— %ﬂﬁﬁﬁﬁ??R wher e
R16 and R17 hawe’r'he-Nria=-onedhi-ngScee)orf i nelPsempre]; &5 st=amR'RiT: tirere wher e

---R15|s a 7 t he group consisting of -H;
GO Ris: - et R CEORER Sy bkt R Wkl iRl 0 91 2P )
al kyl - O(#0) ORLG; - C( =0 NRI6RL7; -(Gla foderghkasl - (C2-C4) al kenyl ;
CH2),,-(C3-C7) cycl oal ky ereuis 0, 1 or 2, pheny enzy pyridy

- ( ), .- ( ) | oal kyl wh i h l; b | ; i dyl ;
gnd q:ﬂ nol i n;éJR;‘f’vvher ei g §arhéak?b@+ kr)dep%r@larlﬂ@né/électe%| Kﬂ:ﬂéthe Cd)’(gjpoe?dtr)lgiﬂmg 20— thtnyl
enzy pyri ay qum Ny subst | fsut € to upstituepts e;

where R16 and ﬁf?Rhave ﬁe §§ﬁ§0ﬁ§& éh ég %9 nedCafre nS(NQwhere
----R12 i s a nemDINR fmaeﬁemeaa|w|yh(@2e¢eemw| f—t%lﬂu{-(I@eC@roauqmlkyowlswsmmg of -F;
-4 or 2; phenyl; benzyl; pyridyl; and quinolinyl; wherein said alkyl, alkenyl, alkoxy, cycloalkyl,

20 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(=0)R"; -NR"C(=0)OR"®;
25 -NR"®S(=0),R"®; -S(=0),NR"®R", where p is 1 or 2; —(C;-C,) alkyl; and -(C;-C,) alkoxy in

the case where R'? has the meaning of ~OR'® above and R is defined as —(C4-C,) alky;
wherein said alkyl and alkoxy are each independently substituted with 0 to 3 substituents
independently selected from —F; —-CI; —(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;



-CO02R18; -OR 16; -CN, -C(=0O NR18R19; -NRt8R19; -NR18C(=0) R19;
-NR18C(=OOR 9; 25 -NR t8S(=0 PR19; -S(=0 PNR18R19, where pis 1 or 2;

- (Cl- C4) wbloglogosad - (Cl- C4) al koxy in the case where R12PoagBeine7zseani ng
of -OR16 above and R16 is defined as -(Cl-C4) alkyl; wherein said alkyl
and al koxy are each independently substituted with O to 3 substituents

i ndependently selected from-F, -d; -(CC2) al koxycarbonyl; -(Cl-C2)

al kyl carbonyl ; and -(Cl-C2) al kyl carbonyl oxy; where R16 has the sane

meani ng as defined above; and 30 - where ----- R18 and R19 are
i ndependent|y sel ected fromthe group consi stl n of -H, (C1-4) al kyl;
and phenyl; where said al kyl vpftﬁ\ﬁwsel’\@e@ OYled by 0 3 of -F;, or -CI;

WO 02/ 060898 PCT/ 1B01/ 02728 6-32 - or in the case where Gl is phenyl -(d)
R5 and R6 ar€dt aken t oGeaneR® e thkanrtegetheptaioyn atvioidty Whichais mendrerer selbeed ed

fr Om t he gr Oqgwptﬂélér'o% &d?lgxsmg o??ér{lél@!)r u%rsgﬁg ﬁ’-)sthr@grg@ﬁ:\)z%)ﬁ?:\)?r ough (1.3.15):

rl- O-Rzt R 20 zo o Rzo RRS5
(1.3.1) (1.3.2) (133) (13 (13 OCHr- r-0 0,eH RR1 R1 R21
R21 R21 R20 HO Rzpo”HO.R 20 0\&13 )T(DB ( 08) (1.3.9)
(1.3.10) N R23 ON\R2 0 % %\1 3 R R4,NO
R24' S R4~ \R23 R249 ) (173 ﬁ (13 ?(1313)R13 4) (1.3.15) 10
~ wherein --R20 and R are ead® a rrenbeR ‘i ndepem®ent |y selRected fromthe
group congisting of (13H) -F, {3.2) - (-L32F; QI11|§21,) -CF3 - OCH3;(1.amy
-OCF3; --R23 and R24 are each |ndepende ly -H - CHZCHB
- OCH2CH3; - CH2CH ; OCH2 2®H CH3 )QFTJ_
- CH2CH( CHB) 2; %13) R21
0] R
(1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10)
- 2 FF’J;
L Ny -RE H{\F\N’Rm F/\J%O r/\‘J‘J\;'\'/R =
“_ / \l\‘l\—S/ /N:-N\ 24/N‘ N\Rza
A 24/ a ® R O (0)
(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; —CHjs; ~CH,F; ~CHF,;, —CF3; —OCHj; and ~OCF3;
--R% and R* are each independently —H; —CH; —OCH; —CH,CHs; —OCH,CHs;
-CH2CH2CH3; 'CH2(CH3)2; —CHQCH2CH2CH3; —CH(CH3)CH2CH3, —CH2CH(CH3)2, —C(CH3)3,

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

-Gl is @ 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 G! is not a discontinuous or restricted biaryl moiety as defined under G? 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 G! is substituted on any ring or rings thereof by R*, R® and R®, which

have the same meaning as defined above;



15 or absent, in which case the dashed line ----represents a doubl e bond,;
-Gl is a noiety conprising a saturated or unsaturated carbon ring system
that is WwW03rR06@9¥- nenbered nonocyclic, or that is a 7- t@CIABmebhm ed,
fused polycyclic; provided that Gl is not a discontinuous or restricted

bi aryl noiety as defined under & below, and wherein optionally one carbon
atom of said carbon ring system nmay be rgplaced by a 20 het eroatom sel ect ed
fromN, 0, and S; where optionally a second carbon atomthereof, and
further optionally a third carbon atomthereof may be replaced by N, -
wherein said {mi ety defining Gl is substituted on any ring or rings

t hereof by RAF“ R5 and iRG,satwtdtertor uhsaheateth earsermingnaystainrigpt ésa detbi7reemtabave; WO
02/ 060898 PCT/ 1B01/02728 -33 -& is a S tura} ed or unsaturated carbon ring
system t hat imngevglic; Pbth?t-‘%ﬁb@ﬂéiﬂ“e"}?ﬁ%c@&?di ROCKsic PR et 1§ & 73 lo7l8-rpgmbered

12- menber ed, disaseiduque loyeyteitted biagrmaitgtwheseirefor/each of th8eameambyiag 8gbtems recited,

di sconti nuou ri i : et v I bon
i mg. Syst ems PArppEd’ deiciouih Bf Yo SR g ANERTIEY plenBB Py phaLH!
system mey béeleelpt deddVby. andhet whesa rpipngllys peene dePPbaioN, thereof gad dithgher e
optional | y a cptshamch ®ad &psbnaltedmnefeer eafhe rafisketiby Nher  optionally a third
carbon atom thereof nmay be replaced by N, - wherein said noiety defining
& is substituted on any ring or ringswhéremeef by RL and R2, which have

t he sane neani ngs as defined above; 10 -E is a nenber independently

sel ect ed fr orsaidmiely defiping 6ifs$ sibistitgtedypn any ringer finds| therkefpy R’ @ad RE, mich heep

consisting of, partial F | .1..1) through (1.1.15): O OOOO7uAV
R7A R7 Rg Btﬁ%«ﬁﬂﬁ"&?aﬂ'"ﬁg%ﬁﬁ%@#% 29 v (191. (1) (1. 1? 2) (1.1.3) (1.1.4)

0/RS C(HA-W 0 RIS BT 17 0 BT L BT RAAR o S iy of - 1-©

— the following —
-(a) the group consisting of partial Formulas (1.1.1) through (1.1.15):
0O O , O ;
7
o R’ )J\ )]\ /R A /U\ _R, R's
)L A * I}J O * T * '\ll
O 9
R R o,
(1.1.1) (1.1.2) (1.1.3) (1.1.4)
0 R’
* )J\o/(g)“\ 3 o o I
| )]\ 7 /U\ 7 ><
7 *
R, RA R'g x OH
(1.1.5) (1.1.6) (1.1.7) (1.1.8)
R’ R® R’
R R | 7 N 7 |
N */N\H/R ’ N}— e */N\ﬂ/O\R7
% N\ . c
* o) o)

(1.1.9) (1.1.10) (1.1.11) (1.1.12)
9
R Ff
g C N *\N
H */ \R7
0 c
(1.1.13) (1.1.14) (1.1.15)

— wherein —



YRc NRCO z /~ M *YRc N* OORI O (1.1.9) (1.1.10) (1.1.11)
(1.1.12) RO 's R,NI~~-Rc R7T N Oc (1.1.13) (1.1.14) (1.1.15) -
wherein WO 00RA@69H898 PCT/ 1BO1/ 02728 -34 where R16 and RpChaBel/a2hs sane
meani ngs as defi ned above; and RO has the sane neaning as defined bel ow,
"*" jindicates the point of attachment of each partial Formula (1.1.1)
through (1.1.15) to the remaining portimn of Formula (1.0.0); 5 --q is 1,
2, or 3, provided that where g is 2 or 3, RO has the neaning of -H in at

| east one instance, or two instances, respectively; --v Oor 1; --V\B IS
-0-; -N(R9)-, where RO has the sanme neani n% as defined,bel ow, or -0OC(=0)-;
10 --R7A i s WeieRb@nd Rndapehesang eawdses 88ined ahaverad gy dapthe s#es oepmig of -
t he fol |l ow ngsdefinedbk)ow: H, --(2) -(Cl-C6) al kyl; -(C2-C6) alkenyl; or
-(C2-C6) al kynyl; where said al kyl, alkenyl or alkynyl is substi t ut ed by 0
to 3 substitu®hts RLO, insibésethRIfdinhas attdudmeatns marﬁaﬁgl aermulk5(1def)i thedgrabove;

--(3) -(CH2 0, 1 X d furth wh
sai( d) ((CS C)7) (1C&q)§oat?1%§ﬁé\a]w§ngsp8ﬁ@{| Elucingﬂa J\ﬁ?} to SO;ubst?{]uen?; Ri(r) vvh:;Z
R10 has the aﬁms meani ng l?:dperfg\lnéleedqut ere (vs 23)?}3 92IQas thém}ea ngoqy 'in QFnZyl

or pyridyl, ere said pheny enz i ndependent

substi t ut ed bysaélmelnstaswbg!ttwouetat\tseSR:eaDnye RlO has t he sane meanl ng as
defined above; --R7B is a nenber independently selected fromthe group
consisting ofV - the f&P1%wi ng:

-we is —O—; —N(R%)—, where R® has the same meaning as defined below; or
—OC(=0)—;
10 --R7a ~ is a member independently selected from the group consisting of
— the following: —
~(1) H
--(2) —(C4-Cg) alkyl; —(C»-Cs) alkenyl; or «(C,-Cg) alkynyl; where said alkyl, alkenyl
or alkyny! is substituted by 0 to 3 substituents R'®, where R has the same meaning as
15 defined above;
-(3) —(CHy)~(C3-C7) cycloalkyl where u is 0, 1 or 2; and further where said

(C3-C-) cycloalkyl is substituted by 0 to 3 substituents R'® where R'® has the same meaning

as defined above;
—and —

20 --(4) phenyl, benzyl, or pyridyl, where said phenyl, benzyl, or pyridyl is
independently substituted by 0 to 3 substituents R'® where R' has the same meaning as

defined above;

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

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-yl; 1,2,4-oxadiazol-5-yl; 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-

30 piperidonyl; 2-pyridonyl; 4-pyridonyl; pyridazin-3-onyl; pyridyl, pyrimidinyl; pyrazinyi;
pyridazinyl;



25 --(1) tetrazol-5-yl; 1,2,4-triazol-3-yl; 1,2,4-triazol-3-on-5-yl;
1,2,3-triazol-5-yl; imdazol-2-yl; imdazol-4-yl; imdazolidin-2-on-4-yl;
1, 3, 4- oxadDazobogbs 1, 3, 4- oxadi azol - 2-on- 5-yl; 1,2, 4- oxadipazaBe262y1s,

1, 2, 4- oxadi azol -5-on-3-yl; 1,2, 4-oxadi azol -5-yl; 1, 2, 4- oxadi azol - 3-
on-5-yl; 1,2,5-thiadiazolyl; 1,3,4-thiadiazolyl; norpholinyl;

par at hi azi nyl ; oxazolyl; isoxazolyl; thsmazolyl; isothiazolyl; pyrrolyl;
pyrazol yl; succinimdyl; glutarimdyl; pyrrolidonyl; 2 30 piperidonyl;
2-pyridonyl; 4-pyridonyl; pyridazin-3-onyl; pyridyl; pyrimdinyl; ‘
pyrazinyl; pyridazinyl; W 02/060898 PCT/1B01/02728 -35 - and --(2)

i ndol yl; indolinyl; isoindolinyl; benzﬁfﬁffﬂranyl; 2, 3-di hydr obenzof ur anyl ;
1, 3- di hydroi sgbenzof ur I 2H 1-henzopyranyl.. 2-H.chro |;. chromanyl ;
benzothienyl;ﬁgH- inda9§$§1?m%8HzF%?%é9EN§??X%@ﬁ%§X5%6“Vg%Q%EWEF@8xg§b|y|;
benzot hi azol ydihydseisgbetzafuranyl; 2iH-1-Bengenyreolir R-dzdhramenylp bhroradrayk ibagdothienyl; 1H-

1, 8- napht hyr i giaaxdiyi; GaHARdd-B! :thaﬁgwynowzaé!ma_zaw BesRtHiddsl; beRstrRRYAl | Nyl ;
pyrazolo[3,4-dgp Llnldln¥|; ?gﬂlﬁld%% ,STQJ'ernLdynyl;_ o o

i dazol 15 2- aPBYPIERR PEaRNho Dy TR RYIATY{ BYRGYRYy [Soaueling 4 BRIy
where any noigeihgxalirgtipyesdolb[d,4¢dlpyrimidinyR )pydrbica(é, 5icdipyopilingin &thibiyzol LB pyiridinyle d

W th respect o R IE-17 1Y, ) e carbon atons thereof optionally by
a substituentbgﬁ&b%ﬁggéﬁ%%ﬁwﬁggj#ﬁgmgIhe meani ng as defined above; (ii)
any one or nore nitrogen atons thereof_§kaé—is not a point of attachnent
of said noiety, optionally by a substituent R 15 where R15 has the sane
meani ng as dahy meiety aduasein (ANst (2 dbotéid optivrkilyfsabstutddvamhesdpectasi @) 4ryiond oNY

sul fur atomthereof that is nat . a i nt of attachment.of said noiet by
o 1. or 16 o I o atoms Berd el R Buel et ary Pande remg e

consi sting of as Hefined Gbod) (iadkybne or (NGB WTFYgep yatdroatheydof tphanpdt; a peink ¢f ;
pyridyl; - C(=QhLRbnt of Sdid bl Ooptiotdm By a slifsluSR Bk RERLPe s8RE meblidg C2)
al kyl - C(=0) OR 6; whﬁre R 18 FE@ t he samg nqanln% as dfflned abgve; --R7c is
a mermber i ndefRAYLAT PRPVEANE AL BYMELINTHEEGP ol (EorYisyr alpmaPereddnat fghi ngs
of R7A and t he poptaiiatigrbment dRFa aheietynied), dba\2eoxyde atorend furt her wherein -
*\N (1.1.15) --conprises a saturated or unsaturated, 4- to 8-nenbered
nmonocycl 1%, oR°5- to 18-a rmesmier sdleftas dwrotheoprop Isbuyating ©f -thr6cGdkikg; ri ng

syst em cont ai rj(bg_gﬂ%ya(;aq,{yg?ﬁgp,ypgg,%p@trgm 23-8RBNopRo)ReRIH alc koY k@
(1.1.15); wherein qftlona |y’ from 1 1o 3 carbon’atoms of sai'd cafbocyclic
ring system m@R ba"d HHi-¢P aAMreGOYRI et Byhas the samsgrepning e Aefed Apover
optionally 1.carbon atom ther eof nq¥ be reglaced b% an oxygen het eroatom
or by a sul fUB C is a member independently selected from the group ‘consisting of the

meanings of R7a and the meanings of R7g defined above;

20 — 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 heteroatom
25 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

30 heteroatom;

— where —



het eroatom or optionally 2 carbon atons thereof may be individually

repl aced by a nitrogen heteroatom and an oxygen heteroatom or by a

ni t rogen wetenembom and a sul fur 30 heteroatonm -where WBCIABOGRIHB

PCT/ 1B01/ 02728 -36 any noiety of partial Fornmula (1.1.15) recited above is
optionally substituted with respect to (1) any one or nore carbon atons
thereof, by a substituent R14 where Rl4_fms the sane neaning as defined
above; (2) any one or nore nitrogen atons thereof by a substituent R15
where R15 has the sane neani ng as defined above, and all tautomer forns,
and optionally 5 N-oxide forns thereof; sul fur atom t hereof by

0, 1, or 2 ox§Yenoial ghrartial Forpylagtl d Sk rﬁ?'{eﬂé’Po" é% %‘E'P Y FksHiuted wifly respefbi%et v
conprising a (erbgbnseal ratedbbi atonishiserentobype substiiat iRgwinfe R *GaPROdn@EH) 2

(phosphori c); m ogf_héd 3 (p? e eorl?r(o (r to h Qb uent
s el S S

and - P(=)) ( CN)dBJIdB?&mé Siéha‘ét ot (8) &6 saiesRRhesbdYD; 1,0 Skyged Ak (sul furic);
-S(=0)20H (sulfonic); - :O) 2NHR26 or - NHS(=0) 2R26 (sul fonam do) where R26

is -CH3, -CF3, or o- toluyl; aﬂqn@@/,g%g,@g@%gﬁo,ﬁﬂect ed fromthe group
consi sting of -C(=0) NHS(=0)2R25; -C(=0) NHS(=0) 2NH2; - C(=0) NHS(=0) 2( C1- C4)

D e e
al |(<y|) -SC(O)QPHHIEIQ)@D‘)N[ ((;EUDSM)'C)aI) k@ﬂ(ﬂ]@ 091) S(:d@%rmlmo:( e)(:?@@@;)mz %sooe@)mgzﬁm |
- S(=0) 2NHC( =5 S) NH( GiksiHospidnky | © - SPE) G 4
I kyl]2: dig%ﬁmggy% wﬁ*y b0 ﬁl
byl - " ikt B EY NIRRT TR a;?;ca 50
phar ITB.CEUtI C&P(‘@)(@twnﬁzéblsebsmmd t fhespdofamidbiie -PrEs@)EDH i (wummc) OHS(‘Q)on
concer ned i n QAChbCUSADWHEE 8 SEEPRYRE ALKEANTY fndd 10 0) 0125 48, o o

above-recited wherein group e substituents at gsached
thereto are t%'élf'e%'ldeacﬁ'ﬁ“!'f%‘éﬁwoas‘%wdtm then grop SQNEistiRg) O[SGPﬁOW%F uR

conmpound of FoEmNASED).AHY) FG(=0OINHB(eSR(TE-Ed) dikyl; pard(+@INHECONHRS-C3 afkyll)

through (2. 5. 8@\ EsEobNRE € BT -S(=0),NHC(=0)(C-C.) alkyl;  ~S(=0),NHC(=O)NH;
-S(=0),NHC(=O)NH(C4-C,) alkyl; -S(=0),NHC(=O)N[(C;-Cy) alkyl];; —S(=0),NHC(=0)R?;
-S(=0),NHCN; -S(=0),NHC(=S)NH; ~S(=0),NHC(=S)NH(C-C,) alkyl;
-S(=0),NHC(=S)N[(C4-C) alkyl],; and -S(=0),NHS(=0),R*;

— where —

20 --R® is —H; —(C1-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)
25 as above-recited wherein the group G? and the substituents R' and R? attached thereto are

selected in such a way that the resulting portion of a compound of Formula (1.0.0) is

represented by partial Formulas (2.5.1) through (2.5.50):
F * F F //N
* F *
* *

(2.5.1) (2.5.2) (2.5.3) (2.5.4)



(2.5.1) (2.5.2) (2.5.3) (2.5.4) WD 02/060898 PCT/1B01/02728 -37- NO2 O, CH3
CF3 * 15 * | * |\ *~N\  * (2.5.5) (2.5.6) (2.5.7) (2.5.8) Ol \ N2 S * /
S *  (2.5wWD)02(0R0898 10) (2.5.11) (2.5.12) CH3 H3C CH3 * / *PCTNBO/M2718 * \ |

| / / CHI N * * 3* N* (2.5.13) (2.5.14) (2515) (2 5.16) * CH3 CF3

OS * (2.517) (2.5.18) (2.5.19) (2.5.20)
(2.5.25) (2.5.26)

* * *

H\ N\ HNN

O * * %

N
F N(2521) (2.5.22) (2.5.23) (2.5.24)37% * * x %
(

.CH
0 3
T\j*

2.5.27) (2.5

. 28) * %

(2.5.17)

(2.5.21)

(2.5.25)

(2.5.29)

*

*\©/NH

o

(2.5.6)

(2.5.10)

oL

(2.5.14)

CH,
*\f)\NH

N

(2.5.18)

O

(2.5.22)

o

(2.5.26)

(2.5.30)

*

(2.5.11)

(2.5.19)

(2.5.23)

(2.5.27)

CH
(2.5.31)

(2.5.8)

~

*

(2.5.12)

H,C

5 CH,

N
s
N/L\
(2.5.16)

CF,

N

A3

S

(2.5.20)

*
* m

(2.5.24)

o

(2528

\(Nj/
H

(2.5.32)



*N* I N * CH3 H (2.5.29) (2.5.30) (2.5.31) (2.5.32) WO 02/ 060898

PCT/ 1B01/02728 -38 CH3 N * O* * | \ \ I / * \ N~ (2.5.33) (2.5.34)
(2.5.35) WwD.0B3/08BYs 1CF3 H3C CH3 OH CHF2 O (2.5.37) (2.5.3%CT(1B0G023D)
(2.5.40) CH3 * \ NHNNCH3 O (2.5.41) (2.5.42) (2.5.43) (2.5.44) OON
*N* S (2.5.45) (2.5.46) (2.5.47) (2.5.48) ,CHF2 OO * * (2.5.49)
(2.5.50) The present invention is also cgncerned with a conpound of Fornmul a
(1.0.0) as above-recited wherein the group & is a 7- to 18-nenbered

di scontinuous or restricted biaryl noiety corrpri sing a nmenber sel ect ed

fromthe group consisting of - the follow ng rml eties represented by
partial Forrmulas (1.2.1) through F1\3232) 1) (122) (123) WO
02/ 060898 PCT/ 1801602728 -39+ ( @ )
(1.2.7) (128)W) N /*
(2.5.33) (2.5.34) (2 5. 35 (2.5.36)
H,C.__CH,
OH CHF, ‘ o~
(2.5.37) (2.5.38) (2.5.39) (2.5.40)
AR
CH, * N HN N C|:H3
_ \[ :I/
* * . . O
(2.5.41) (2.5.42) (2.5.43) (2.5.44)
O&N . N . S .
oL
¥ F
(2.5.45) (2.5.46) ’ (2.5.47) (2.5.48)
e 2
O 0o
o L
(2.5.49) (2.5.50)

The present invention is also concerned with a compound of Formula (1.0.0) as
above-recited wherein the group G?is a 7- to 18-membered discontinuous or restricted biaryl

moiety comprising @ member selected from the group consisting of
— the following -

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

"W@O

(1.2.1) (1.2.2)



~ON NH 0 N (1.2.10) (1.2.11) (1.2.12)
(1.2.13) (1.2.14) (1.2.15) Ri5
(1.2.19) WD.02/028ps (1. 2. 21)
PCT/ 1B01/ 02728
(1.2.28) (1.2.29) (1.2.30)

synbol

*

H *

* % * %

in particular with a conpound of Formula (1.0.0)

the term na

consisting of p ™al
and (1.1.10) thr
i s the meani ng*hy rogerl\l met hyl ,

group . E co

fas (1.
1/714), in
(1.2.4) (1.2.5)
& )3 ,*
* o)
(1.2.7) (1.2.8)

¥
B

(1.2.10)

(1.2.13)

R15
J

€13

(1.2.16)

SR,
-

(1.2.19)

<
N *

(1.2.22)

*

W

(1.2.20)

* sl.le *

(1.2.23)

_CL~a. _

(1.2.16) (1.2.17) (1.2.18)
NN (1.2.22) (1.2.23) (1.2.29cTB0 02760898
- 40 NN *S* ON (1.2.25) (1.2.26) (1.2.27)

The present

\ Nc -o* * *

N / \ N
(1.2.21)
”
N
(1.2.24)

HOSO
HHN (1.2.31) (1.2.32) wherein " * " is a
indicating the two points of attashment of said group GQ to the
remai ni ng conponents of Formula (1.0.0).

N

i nvention i s concerned
as above-recited wherein
rises a nenber selected fromthe group 5

1. t hr pough-{1. 1. 3), 1



trifluoronehtyl, iso-propyl, phenyl, cyclopropyl, cyclobutyl, cyclopentyl,
or cycl ohexyl. The present invention is also concerned with a conpound of
Formul a (WO®@20%089$1 whi ch E conprises partial Formulas (1rcTapowoed2g 1. 1. 10)
through (1.1.14). A preferred neaning of '10 R7B of partial Fornula
(1.1.4) where vis 0 or 1, or R7c of partial Formulas (1.1.10) through
(1.1.14) is the neaning of a nenber seleqted fromthe group consisting of
partial Formulas (1.4.1) through (1.4.32) illustrated bel ow. R15/ NN

R15/ NN RI5/ NN R N 15 tetrazol-5-yl 1,2,4-triazol-3-yl
1,2,3-triazol-5-yl imdazol-2-yl (1.4. 1) (1 4.2) (1.4.3) (1 4 4) WO

02/ 060898 PCT/ 1BOENQ2728~ -41- N --- N \\a * N~ NNO ON
i m dazol - 4-yl 1,ox difazobl yl 1, 2\ a agol™-3-yl 1, ol - 5-yl
(1.4.5) (1.4.6) (+74.7)5(1.4.8) SO NQ'N N 1,2, 8- thiadi azol- 2%yl

1, 3, 4-t hi adi azol yl cp)ﬁéfl yl isoxazol yl 1(21 .9) (1.4.1 0) (@12427%1) (1.4.12)
* * RI5 RI5 S NN "N th| azol yI i sot hi azol yl pyrrolyl pyrazolyl

(1413) (1. 4.14) (1}34 15 ( 150 N *-C) pyrs yra2|nyl
, 2, 3-thi adi azol i d| nyI \17 *18) *

(1.2.28) (1.2.29) (1.2.30)
H H
N N
O o
X N
(1.2.31) (1.2.32)

wherein " * " is a symbol indicating the two points of attachment of said group G? to the

remaining components of Formula (1.0.0).

The present invention is concerned in particular with a compound of Formuia (1.0.0)

as above-recited wherein the terminal group E 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 R7a or R7¢ is the meaning hydrogen, methyl,

trifluoromehtyl, iso-propyl, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

The present invention is also concerned with a compound of Formula (1.0.0) in which
E comprises partial Formulas (1.1.4) and (1.1.10) through (1.1.14). A preferred meaning of
‘10 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 (1.4.32) illustrated below:

. N . N . .. _N
) ~ ~ ) ~)
15/N—N 15/N_N 157 15/N

R R R R
tetrazol-5-y! 1,2,4-triazol-3-yl 1,2,3-triazol-5-yl imidazol-2-yl

(1.4.1) (1.4.2) (1.4.3) (1.4.4)



~O> S * -le/ furanyl tetrahydrofuranyl thienyl phenyl (1.4.21) (1.4.22)
(1 4.23) (1.4.24) A cyclopropyl cyclobutyl cycl opentyl cycl ohexyl
(1.4.25) Wo.o4oasys (1.4.27) (1.4.28) CH3 * *-CH3 *- CF3 CHPBT/IBOA2MBC
met hyl trifluoronmethyl iso-propyl o-toluyl (1.4.29) (1.4.30) (1.4.31)
(1.4.32) where "*" indicates the point of attachnment to the renaining
portion of Forrmula (1.0.0); and where egqch carbon atomis optionally
substituted by a substituent R14; and where R 14 and R15 WO 02/ 060898
PCT/ 1B01/ 02728 -43 RI5 N N N N ccT* N phthal azi nyl qui nazolinyl
qui noxal i nyl 1H pyrazol o[ 3, 4-d] - pyrimdinyl (1 5.21) (1.5.22) (1.5.23)
(1.5.24) N\ N= N'NN NNNpyrimdo[5,4-d]- |mdazo[12%
1, 7- napht hyri di nyl\\ pterl di nyl %dl nyl pyrt (1.5.25)+ 26)
(1.5.27) (1.5.28) 5N NN plrinyl (1. 5@9 where"*' 65] cates
t he point of attachrrerﬁ‘ to the I’EITB.I ni ng portion of For
where each car bdR9386MYS s optﬂﬁﬁaﬂ"?‘?)azé’l! sti ﬂ3t4e‘ii‘a?i9z°é3¥'ubsﬂ12t4ﬁﬁ?'a ﬁy' and
where R14 and R15 Jliug)ve t he sane(mg)nl ng as defi meﬂ above; and(@llé) t aut orer

sk

where

where each carbon atom is optionally substituted by a substituent R

fornms, and opti ondl’ y N- oxi de
S * * *

\L P € 0 §E< 0

N 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
%ﬁ\ S §:< S N N.
N=/ —N /% / % P
thiazolyl isothiazolyl pyrrolyl pyrazolyl
(1.4.13) (1.4.14) (1.4.15) (1.4.16)
N 15
) ) - z
/ - : ey
N *
pyridyl pyrazinyl 1,2,3-thiadiazol-5-yl pyrrolidinyl
(1.4.17) (1.4.18) (1.4.19) (1.4.20)
0 0 S i
furanyl tetrahydrofuranyl thienyl phenyl
(1.4.21) (1.4.22) (1.4.23) (1.4.24)
* *

* & o O
cyclopropyl cyclobutyl cyclopentyl cyclohexyl
(1.4.25) (1.4.26) (1.4.27) (1.4.28)

S
* CH3 * CF3 CH3 H C
methyl trifluoromethyl iso-propyl o-toluyl
(1.4.29) (1.4.30) (1.4.31) (1.4.32)

indicates the point of attachment to the remaining portion of Formula (1.0.0); and

" and where R" and R"®



forns, thereof. 5 The present invention is also concerned with a conpound
of Fornmula (1.0.0) wherein the termnal group E has the neaning of a

noi ety ofwpaewsmbs Formul a (1.1.15) where the nunber and pa3iBo7zst car bon
atons and repl acenent thereof by one or nore heteroatons, as well as the
substitution of one or nore said carbon atons thereof by Rl14 where R14 is
oxo (=0, are selected in such a way thg- E conprises a nenber sel ected
fromthe group 10 consisting of partial Forrmulas (1.7.1) through (1.7.46):
ONONOOOOCT succinimd-1-yl glutarimd-1-yl pyrrolidin-2-on-1 -yl

pi perid-2-on-1-yl (1.7.1) (1.7.2) (1.7.3) (1.7.4) WD 02/ 060898 s
PCT/lBOl/02728 -42 have the sanme neani ng as defined above; and aﬁl

t aut omer for pptional ly N— ide forns tﬁereof The mresgnt
invention is egjpﬁncern' Qa_;qulag;igzwzg conpoun Fog mul a
(1.0.0) as above-recited whe D the termn o] conpm rtial
Formulas (1.1.4) and 5 (1.1. rough (1 14 and wherein preferred

meani ngs of R7B cin sald artial Formul as 1.4) and 0

t hr ough (1. 1. 14r%5$¥'é%ch i ndePERERY Iy a neﬁ%@?ﬂé%ﬂectedﬁ{ %ﬁ*ﬁﬁ dgroup
consi sting of partlal Formulas (1.5.1) through (1.5.29) R1SVPIEMK N ONRLS
i ndol yl indolinyl1%20i ndol i nyl Gé®2[ b] furanyl(1.52%) 5. 1) (1. 5(2?2{1 5.3)
(1.5.4) [/ I OJ_ I @I\ cc 2,3-di hydrpbenzo- Iy3- hydr0|so nzQ-

2H 1- benzopyrilﬁr chbompnyl  fAr ‘y*gfuranyl'/p haNany!| g:5~ )le 5. 6)

(2.5.7) (1.5 5N R15 N SQ~NN\ nzot hi
H i ndazol yl benﬁlnldazolyl benzoxazolyl
pyrimido[5,4-d]- imidazo-[1,2-a]- 1,7-naphthyr|d|nyl pteridinyi
pyrimidinyl pyridinyl
(1.5.25) (1.5.26) (1.5.27) (1.5.28)
R
N
NT
U
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.

5 The present invention is also concerned with a compound of Formula {1.0.0) wherein
the terminal group E 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 EE comprises a member selected from the group

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

* *

| O N__O I N._.O
succinimid-1-yl glutarimid-1-yl pyrrolidin-2-on-1-yl piperid-2-on-1-yl
(1.7.1) o (1.7.2) (1.7.3) (1.7.4)



(1.5.9) (1.5.10) (1.5.11) (1.5.12) 115 NV I /IN/ SN\ CNN O
benzi soxazol yl benzothi azolyl 2H 1, 2-benzot hi azi nyl benzotri azol yl

(1.5.13) wbD.03/0d08y8 (1.5.15) (1.5.16) \ N\ "N NN N\ quircahiBewd2728soqu
i nolinyl 1,6-naphthyridinyl 1,8-naphthyrid inyl (1.5.17) (1.5.18) (1.5.19)
(1.5.20) WO 02/060898 PCT/ 1B01/02728 -44- * * * N UNJ Oy .NONN I | p

O/ pyrid-2-on-1-yl pyrid-4-on-1 -yl pyrigdazin-3-on-2-yl azetidin-2-on-1-yl

(1.7.5) (1.7.6) (1.7.7) (1.7.8) ko ZZZI(NHM~-N-OONOON NDyv
NJY HH N O H imdazolidin-2-on-1-yl pyrazol 5-on-1-yl
I m dazol i di n-2, 4- di on- pera2| n-2,5-dion 1-yl 1-yl (1.7.9) (1.7.10)

pi y
(1.7.11) (1."@vgHMe sqne meaning:as gafipod pooye; wdw"r\'la‘r\tﬂ“efr\i”(m& end.gptiongliyN-prige ¢
- di hydr o- 5- otsfms, thereaf.m dazol i n- 2-on- 1H qui noxal in-2-on- 1
H qui nazol i n- 2- on-
The present invention is further concerned in particular with a compound of Formula

(1.0.0) as above-recited wherein the terminal group E comprises partial Formulas (1.1.4) and
5  (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):

R R15 *
/ /
N N 15 N
N—R
indolyl indolinyl isoindolinyl benzo[b]furanyl
(1.5.1) (1.5.2) (1.5.3) (1.5.4)
') O 0.
. Z
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)
15
R 15

Q\
Y

-

benzoxazolyl
(1.5.12)

*

benzothienyl
(1.5.9)

1H-indazoly!
(1.5.10)

benzimidazolyl
(1.5.11)

*

* \gZ /O

benzisoxazolyl
(1.5.13)
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quinolinyl
(1.5.17)
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benzothiazolyl
(1.5.14)
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isoquinolinyl
(1.5.18)

cy

2H-1,2-benzothiazinyl
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benzotriazolyl
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[
*

1,8-naphthyridinyl
(1.5.20)



4,5 1 Htetrazol- 1 -yl 1-yl 1-yl 1-yl

(1.7.13) (1.7.14) (1.7.15) (1.7.16)

OO Oto *N* OO 1 Hcycloheptimd- 2-azabicyclo[2.2.1]-

nor bor n- 5Swer2A¢@98 pht hal i m d- 1-yl ;
di car boxi m d- 1-yl

azol - 2-on-1-yl

1 Hisoindole-1,3(2H) dion-1-yl

hept - 5PemABowIR7ES -yl
(1.7.17) (1.7.18)

(1.7.19) (1.7.200 H HN,NOCNrO ONONONO 3-azabicyclo[3.1.0]-

2H azepi n- 2-on- 1-yl
hexane- 2, 4- di on- 3-yl
PCT/ 1B01/ 02728
1, 3, 4- oxadi azol - thiazol-3-yl
(1.7.25) (1.7. 26) (1 7.27) (1.7.28)
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1 H1,62, 3-triazo

pyrazolldln 3, 5-di onggq i m dazol i di n-2-on- 1-yl
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(2.7.37) (1.7.38) (1.7.39) (1.7.400) OOOO N *N*-N* N* N\N\N N-
HHN 1, 3-dihydro-indol-2- pyrrolo[4,5-b]pyridin- 1 Hpyrazolo[4,5- 1
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H i ndazol -3-on-2-yl 1 H benzi m dazol -2- on-3-yl (1.7.45) (1.7.46) WO

02/ 060898 PCT/ 1B01/02728 -46 Any noiety,dhat is a menber selected fromthe
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 nore carbon atons thereof, by a substituent R14 where R14 has the sane
meani ng as defineg above; (2) any gne or nore ngtrogen atons t eof by a
substi t uent RlSQ;] Pe R15 ha@igﬁe/sane meani g7as defi ned above, and al

t aut omer forns, optional |y Nnoxi de forns thereof; or (3),MNmY sul fur
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concerned with a. ho f treating a subject . suffering f _di sease or
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inits role of r gp&ﬁting t he féﬁzylon and qggbgpulation ofmp?&pn 10
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treatnent a ther

tically ef &ive anount %éN% conpound For mul a
(1.0.0) as described/above. SiWilarly, the presedAt inventio Ns al so
concerned with a pnarnmaceuti cal cbhposition fopNu¥e in such a therapeutic
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ed above
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pyrrolidin-1-yl tetrazol-1-yl piperidin-1-yl piperazin-1-yl
(1.7.33) (1.7.34) (1.7.35) (1.7.36)
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¥Z ¥z
O
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- asthma of whatever type, etiology, or pathogenesis; or asthma that is a
menber 20 selected fromthe group consisting of atopic asthnma; non-atopic
ast hma; awbengb@mst hma; at opic, bronchial, |gE-nedi at edpragtiBme)2728 onchi al
asthma; essential asthma; true asthma; intrinsic asthma caused by

pat hophysi ol ogi ¢ di sturbances; extrinsic asthm caused by environnental
factors; essential asthma of unknown or.igrapparent cause; non-atopic
asthma; bronchitic asthma; enphysematous asthma; exercise-induced asthng,;
occupational asthma; 25 infective asthma caused by bacterial, fungal,
protozoal, or viral infection; non-allergic asthma;, incipi ent asthma
wheezy i nf ant synmydﬁ%etyiha&ﬁrao’ﬁ?’ﬁb%rse'éﬁtﬁgé'orﬂr"&?n%’ﬁ‘dfb?ﬂﬁ‘é‘?tﬂgdtf paftial FORPYRS C
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inflammtory |rvvasd|s er. Ly 1s 1
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menber sel ecme@mgfasmﬁlmqqieabgvema% apyARY QtMerg "@PQ%@tmtheméMQ@ﬂ'@mt@
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progressive air m‘Yﬁe g#g%énq ‘ﬁ%/reht%ﬁ is an%'eF cgﬁémeﬁ% o X rgétﬁc}dr 815 ﬁea% %%r Qﬂgﬁ-}ct

(ARDS), and 35 exac ation o per-reactivity conseguent
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what ever typgubtygbiéogy in G R BOGRIRSHS thé)racﬂa/@ﬁihﬁﬁﬁ@megv%hﬁatloh hett hirfar
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di sease; 'ant AracBss “OF ePLMRE M es 05| S or steam

ast hma; chal the@séutically a‘ffmtwe an@u@te@ts@ corppwnésqf Jogaula ¢to By ap mnampwg abqve dust

fromostric hsmmyhﬁaeiwes@mdr%ﬁtwnss g@& s&deld¥d tvrmea BhirmBaduatd @amsz;s.t.brf f'éF\ use
particles; sjilicosi | sease;

SS r
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or pat hogenesiose togetherrvom(amhanr@cewaally|asceatablmg;arberr sel ected fromthe group
consisting of acute bronchitis; acute |aryngotracheal bronchitis,;
ar achi di & br onchi Thes pregeqt dpvetisn 'Biatﬁ’ﬁdﬁﬁ[?%‘ ISe2YBNGp B8P EHIR BN PhuUPiyRe: ighi bitors
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st aphyl ococcus or. streptoc | ar bronchitis; -
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br onchi ect astmsistmafis a rrenber sel ected from t he group consi sting of

cylindric bronchiectasis; saccul ated bronchiectasis; fusiform
bronchi ectasi s; cagFhMacy wBateYR: HiPecetiglony . or PFEPRCHS: ShERnBataptissa mepper 15
br onchi egs aSE@ecte’@inﬁbn’i el group adnsinirenerhat@sd aghda; noneREOMMMAlall@gigiasthma;

I’h! nitis; or atgg etyl‘glr{cﬁ#al ?ié I%Qc%tgd aghrﬂ%tt&éncﬁg[ as%rﬂéjsésg%alogstmattr%e% anpe

etiol ogy, or ho enes Si nusi l"éct rom he
group consi smnﬁgc O';fsthma caused by pathophysiologic disturbances; extrinsic asthma caused by

environmental factors; essential asthma of unknown or inapparent cause; non-atopic asthma;
bronchitic asthma; emphysematous asthma; exercise-induced asthma; occupational asthma;
25 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;

— obstructive or inflammatory airways diseases of whatever type, etiology, or

30 pathogenesis; or an obstructive or inflammatory airways disease that is a member selected
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

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



purul ent or nonpurulent sinusitis; acute or chronic sinusitis; and ethnoid,
frontal, maxillary, or sphenoid sinusitis; 20 - rheunmatoid arthritis of
what ever woppe/embs ol ogy, or pat hogenesis; or rheumatoid @&cCThBowd2328 hat i s
a nmenber selected fromthe group consisting of acute arthritis; acute gouty
arthritis; chronic inflammatory arthritis; degenerative arthritis;
infectious arthritis; Lyme arthritis; pgoliferative arthritis; psoriatic
arthritis; and vertebral arthritis; - gout, and fever and pain associ ated
with inflammation; 25 - an eosinophil-related disorder of whatever type,
etiol ogy, or pat hogene5| S; or an eosjnophil-related disorder that is a
menber sel ected f r@ﬁ?%‘"’i‘ﬂ?ord?sdﬁjﬁf WSHRYES PR FUIGIPIY. ©p SPRBIRIFTS £ PPRHMRSARIPSS
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dermatitis; dta1 ergic 0SISat opi c eczemm; - urticaria of whatever type,
eti ol ogy, or? ?ﬁBgeneg e urti carl a that is a nenber selected fromthe

group consi St' ng Ofbrérﬁm@%f Wﬁgﬁe?etrqu kibIG oi'sl paﬁg&meggeﬁi b Ca'tngttﬁg is a
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in the acquire Icaria; an
urticaria; bf@@?ﬁ‘j“ﬁrﬁf‘f’lv%'w% benchfisat ever type, eti ol ogy, or pat hogenesis; or
conjunctivitis tha ected fromthe g ou(lp consi stin

1

i sting of
actinic conjuncti vﬁ’fof’%h'ecé?élﬁt"éwﬁ?i?véf Pyﬂ%(let'O'%gycﬁfrﬁalﬂ?E?’?e\?F ror onérﬁ‘if“li%s'ségﬂfsdgi ous
conj unct i vi t asmerabdr esefficed cloom Uthe tdraupt casistipf @ylbwing Unatchiedtssiss ; sacatutani c
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conjunctivitis -uveitis o t'ever type, etlology, or pathogenesis; ‘or
uvei tis {hat Piegchigcizgifirop fo”%'larle?ré?B'eftF%?n the group consisting of

i nflammation of all or € iS;

oycl tie: v docycrrired e tiber e oAb RhukT st bae S er: i o,
phacoant i gengiplogt.0or peteedenssis; positusitis drat isveenemiser seladediretn thesgrouprednsisting of

chorioretini Burﬁlent or F?&Q[n'uﬂzﬁf s?rnus'hs rgébtte 'opkrﬁorﬁ&élﬁd’sﬂél ﬁd%ﬂhwrfrgﬁfﬁrméﬂlgﬁy or
eti ol ogy, orﬁ(gjat ho ene3| S; or tiple sclerosis that is a nember sel ected

fromthe groth eedh P‘?t'?ng of pr| rrary progresswe multiple sclerosis; and
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di seases” of what ever t RO
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consi sting Ofrthritis; chronic inflammatory arthritis; degenerative arthritis; infectious arthritis; Lyme

arthritis; proliferative arthritis; psoriatic arthritis; and vertebral arthritis;
— gout, and fever and pain associated with inflammation;

25 — 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
pneumonia; tropical pulmonary eosinophilia; bronchopneumonic aspergillosis; aspergilloma;
granulomas containing eosinophils; allergic granulomatous angiitis or Churg-Strauss

30 syndrome; polyarteritis nodosa (PANY); and systemic necrotizing vasculitis;
— 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-

35 induced urticaria; idiopathic urticaria; acute urticaria, chronic urticaria; angioedema;



aut oi nmune henmat ol ogi cal di sorders; henolytic anem a; aplastic anem a; pure
red cell anem a; idiopathic thronbocytopenic purpura; system c |upus
eryt hematwour/ 06398 ychondritis; scleroderma; Wegner's gramaraBer/@3s2ss;
dermat omyositis; chronic active hepatitis; nyasthenia 20 gravis;

St evens-Johnson syndrone; idiopathic sprue; autoimmune inflammatory bowel
di seases; ulcerative colitis; Crohn's digease; endocrin opthanopat hy;
Grave's disease; sarcoidosis; alveolitis; chronic hypersensitivity
pneurmonitis; prinmary biliary cirrhosis; juvenile diabetes or diabetes
nmellitus type |; anterior uveitis; granul omatous or posterior uveitis;

ker at oconj un@holinargis yrtiearigcepld wiisaam Bejastosermalsiominaat foUm ©r & thejippquiiee form:
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Crohn' s th seasdis; [@StefidCDysitis; Eho@itB2A@GD8IBetRETF/ 1BO1/ 02728 -49 - septic
shock of whatever type, etiology, or pathogenesis; or septic shock that is
a nmenber sel ect edP$¥ids¥:t he group consisting of renal failure; acute renal
failure; cachexia; npalarial cachexia; hypo sial cachexia; uremc

Shaben
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human i mnogrﬁfrjelgbﬁr&CerMianﬁ%igl'élsg)e liver injury; - pulnonary

rosi .
hypert ensi on; poxi a-in fnnnary hypertension; - bone |oss

di seasesjs primary- eab.ﬁmamérﬁmataﬂdns‘éss“e@,rbdmﬁemm@pé%ragy Sr ath@%ﬂésﬂsabr
ner vous syst em di .Sor deglpg efl1o or a
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sarcoidosis; alveolitis; chronic hypersensitivity pneumonitis; primary biliary cirrhosis; juvenile
diabetes or diabetes mellitus type I; anterior uveitis; granulomatous or posterior uveitis;
keratoconjunctivitis sicca; epidemic keratoconjunctivitis; diffuse interstitial pulmonary fibrosis
25  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
diseases; psoriasis; atopic dermatitis, contact dermatitis; allergic contact dermatitis; benign
familial pemphigus; pemphigus erythematosus; pemphigus foliaceus; and pemphigus

30 vulgaris;
— 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

35 (CD);. -



TNF-a in their host so that their replication or other vital activities are
adversely inpacted, including a virus which is a nenber selected fromthe
group comwpIioengoof H V-1, H V-2, and HI V-3; cytonegal oviPCWaBO1GIN2S

i nfl uenza; adenoviruses; and Herpes viruses, including Herpes zoster and
Her pes sinplex; 20 - yeast and fungus infections wherein said yeast and
fungi are sensitive to wupregulation by.g0NF-a or elicit TNF-a production in
their host, e.g., fungal neningitis; particularly when adm nistered in
conjunction with other drugs of choice for the treatnent of system c yeast
and fungus infections, including but are not Ilimted to, polymxins, e.g.,
Pol ymycin B; i mi daseAtieshod. %Whatﬁ‘{ebfylp? rRliolg9% or BRBPALDRIS OF FRPE FROSk Et ISghd

ket oconazol emebertdeicaz0 i@, the.ggoup dohsistiag az edral anLdeJ édutﬁ"l&ﬁﬁlféllur@rbdchema

arrphOt erici n%lalf:-xﬁlal gcabhe'g‘%pmoglophés%ﬁl ca%he%‘(%d uréml 0 agfqeg(la Areripoha%t cac ;%)!san c%chextla .

i schem a-repertusion in nmuné di' a ¢ eti nal
chroni ¢ | ynpirsregnalicon Adgdisens drseaqp\panmrem ¢9@h@<13 Iaucpe%ch@ﬁ@ahemmsggwce m dney

and ureteg dinfa®hBy thelHuRER Mhh@dodaiR@ngAGLE @it esti nal di sorders; and
prostate diseases. 30 In particular, the conmpounds of Formula (1 0.0) are

useful int the treatenreuty;of (1) |nflarrmat ory di seases and conditions
conprising: joint inflammtion, rheumatoid arthritis, rheumatoid
spondylitis, osteoavinhnrdry hyertgnsioh.canthyraxipg-ilsyegs puihereaswpertdnger.at i ve
colitis, chronic | omerul onephritis, dermatitis, and Crohn's di sease; (2)
respiratory disea3 g%”ed?ﬁﬁ dsEAWS LA BIRY OSE?GPI%N'% ?wbseca@qawteoa@a%'% respiratory

di stress syndrone chr nlc u non 02/ 0

BT/ 1801/ 05728 - 56 eL oS ST ARTETS of BRI b 00 Pal o1 A oRP Ry o 2

di sease, ﬂandcmtrlah TOOMUS syﬁ(@?\ ‘disnfdecthabissa deswes edecdgvdfrorg dimed ok ikgnsisting of si ng:
sepsis, sept hé‘pré@@ﬁ‘@arb@r&@ﬁ’& ‘a?éleé‘sesi&%lﬁg aQH ﬁr{éh{ai%giﬁipbl}’rﬁe&qg%ivé dydkP¥dig Ripck
syndrone fever i as al,” viral or fungal infectlon
and infl uenz%epe(‘qﬂ‘ce' gﬁﬁ@%&ler&%mga é‘ﬁﬂ dE’B?fH'P? "GhaccRBRHYi @i”ﬁ(@?tonaﬁﬁh&eﬁnune
di abet es, sywtismiscliseayegarlysy yditheratdbalsmicgtredhiesys. host reacti on,

aIIograft rejections, multiple sclerosis, psoriasis, and allergic
rhinitis; and (5)-dofaetiondesnesiods infgetore O dNinusesnwhereinpsuchi yigyseshigeeapedler pt i on

di seasesis I gBEIHiSSbOMNA-Rlirt!fhéir h8§0&%e?e|§§§éﬂﬂﬂ§£éé 4r@ sbRRE td AeQNiation of
mal i gnancy; cachexi a secondary human acquired inmune deficiency

syndronme (Al B¥join ﬁ}?ﬁrﬁ‘oﬁtnﬁ?ﬁh@dﬁqw replicatiap Qf.qﬂl% vifaljachvitiep greerqveisely mpacikdDs
rel ated conpinedifgd®Rius vieehad 8l nfembemdeledRRd froMake §rogs terskgnaatHen, Hivyependl 10

glt)?rggfjﬁ?isn?}:]gl\;y% €dalovef\L%k?Wlnflugaﬁ%;'g‘ﬁ!g%rlgwggesscgwﬁmer?es chﬁses mcludlra%blé” CNh rSmS

be represent éd?tefb'}d Respeadimap/gx1. 0. 0) as fol lows: RC
20 — yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-a or elicit TNF-o production in their host, e.g., fungal meningitis;
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;
25 triazoles, e.g., fluconazole and itranazole; and amphotericins, e.g., Amphotericin B and

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.

30 In particular, the compounds of Formula (1.0.0) are useful int the treatment of (1)
inflammatory diseases and conditions comprising: joint inflammation, rheumatoid arthritis,
rheumatoid spondylitis, osteoarthritis, inflammatory bowel disease, ulcerative colitis, chronic
glomerulonephritis, dermatitis, and Crohn's disease; {2) respiratory diseases and conditions

comprising: asthma, acute respiratory distress syndrome, chronic pulmonary inflammatory
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(1.0.0) The broadest scope of the conpounds of the present invention is
ci rcunscrwbad/ocmbove under Section 4.0 relating to the Sumcanpoif27ishe

I nvention. A further description of said conpounds is provided hereafter
in terms of a range of different types and groups of 20 enbodi nents, as
wel | as specific enbodi nents which charaggerize and exenplify the
conpounds of Formula (1.0.0). Preferred and nore preferred enbodi nents of
said conpounds are also set forth, but it will be understood that the
recital of such preferences is in no way intended to, and does not |imt
the scope of digeRge. propsieis: CTeNGe Y SH AT RY Feoges anq gllicosisi(3) infestious isaases 2% The
meani ng of t éwditieiskbMplisingDiepsiy, skptis eliock Ghtidioxidshded, glaln ne2bsive sépsis] thad sHotk a

For mil as. (1. Srapnerieberghe mb R bfsh Aol PR hibibrozadiiiedy ¢y 6 o
O O 7 ) LAVR7imnRne Riseasps Aand orgitiong\ GRMRFiFMgRoa@MIpuRe vdiaetes .1 . syjterpie. upgy
(1.1.3) (§- 1er91}1eon& gaft v ho§) rdactiB dlodParRAfeciivh, multaMe sErosis, $7sona/s\rs Bla X A A
o (1 glleﬁgtc r}unm agwgl (%) otger(dlseases )and Ic?c?ndﬁgnschompnsnng ]bone resorpholn diseases;
reperfusion injury; cachexia secondary to infection or malignancy, cachexia secondary to
human acquired immune deficiency syndrome (AIDS), human immunodeficiency virus (HIV)
infection, or AIDS related complex (ARC); keloid formation; scar tissue formation; type 1
10  diabetes mellitus; and leukemia.

DETAILED DESCRIPTION OF THE INVENTION
5.0 Compounds

The present invention is concerned with novel compounds which may be represented

by Formula (1.0.0) as follows:

15
(1.0.0)

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

20 embodiments, as well as specific embodiments which characterize and exemplify the
compounds of Formula (1.0.0). Preferred and more preferred embodiments of said
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.

25 The meaning of the terminal moiety E 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):



Re NRc "INO 7 NYN) N\ YRc OORIO (1.1.9) (1.1.10) (1.1.11)
(1.1.12) RRs 1 O07RNI~Rc*~ NR/Z N Oc (1.1.13) (1.1.14) (1.1.15)
The substwouwens®RR7A, R7B, and R7c, as well as R9, R16, amdTR&Ti/@f28 he
above enunerated partial Formulas, as well as their sub-substituents RI10,
R11, R12, R14, R15, R18, and R19, are defined above and provide a clear
delineation of the intended scope of thesi-conpounds of the present
invention. Particular enbodinments within said scope conprise 5 particular
meani ngs of the substituents R7/A, R7B, R7c, and R9, as well as of the other
substituents that forma part of Fornula (1 0.0). Said enbodi nents include,

but are not |imted to those setoforth i n paragraphs (i) t ou (V|)
further below. Ip order to aspistjjthe rson gf ordlnary ski
consi dering th?;EfOp Aand ex;Ent Ahe des t/dhAof th

se

i nvention set f h meaf t ér, %ertgln terns and“expre55|bn used
herein are defined”in the paragRaphs |nned|ately9beIOM/ As sherein, the
expressions "-(Cl-C3) al kyl", "-(Cl-C4) al kyl™", and "-(Cl- al kyl " are
i ntended to inclydeqpranched as(mep) as straighti.mhain confonmaubons of
these aliphatic grqups. Thus, the above-quoted expressions include, in
addition to t st rRai ght chaln entities nethyl, ethyl, n-propyl, n-butyl,
n-pentyl, and/r-het@), the branc@ed chai n entiqges iso-propyhs %97

i so-butyl, sec-bofyl, “wert-butyl] iso-pentane (- methyl but

2-met hyl pent ane, WD 02/1360898 P 01/ 02728 3- et hyl pen

1-et hyl propane, and 1-é1hylbutane he neani ngs o? & he above<quobted
expressions are g $@)intended to agply to saidqexpressions whehher or not
they are substltuted Thus, the expression " 1uor|nated (CL.C3) "alkyl" is
i ntended to enconpasg the variBus fluorinated Epe0|es of tﬁé n- propyl and
i so- propyl allpﬁ iti B groups. 5 ugéd herev*rNMtI1Rngpect e cqypounds of
Formula (1.0.0), wgl |l as othery fof nul as an AftTal fornu S ﬁélatlng
t hereto, where e nore nitroggn atom conpgffent e ther eof or are

represented as [Q¥%E%], it or taey §onpr|se(s) an Pptlonal nkﬁgggen oxi de

R9
I ? R’

7
*/N\SI/R C I *\
I //N\\R7 N
o} * c
(1.1.13) (1.1.14) (1.1.15)

The substituents R7a, R7s, and R7¢, as well as R®, R", and R of the above

enumerated partial Formulas, as well as their sub-substituents R'®, R'", R'?, R", R, R", and
R", are defined above and provide a clear delineation of the intended scope of the
compounds of the present invention. Particular embodiments within said scope comprise

5 particular meanings of the substituents R7a, R7s, R7c, and R®, as well as of the other

substituents that form a part of Formula (1.0.0). Said embodiments include, but are not

limited to those set forth in paragraphs (i) through (vi) further below.

In order to assist the person of ordinary skill in considering the scope and extent of
the description of the present invention set forth hereafter, certain terms and expressions

10  used herein are defined in the paragraphs immediately below.

As used herein, the expressions “—(C4-Cj;) alkyl”, “~(C4-C,) alky!”, and “-(C4-Cs) alkyl”,
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,



formof said nitrogen atonm(s). Where there is nore than one such nitrogen
oxide form they are selected independently of each other. Further, it
will be appreeos@sved that said nitrogen 10 oxide form(s) may/1BbB@ 7%
represented as "[N= (O"]" where uis 0 or 1. Both G and & are defined
herein as conprising a saturated or unsaturated carbon ring systemthat is
a 3- to 7-menbered nonocyclic, or that jsa 7- to 12-nmenbered, fused

pol ycyclic; wherein optionally one carbon atom of said carbon ring system
may be replaced by a heteroatom selected fromN, 0, and S; where
optionally a second carbon atomthereof, 15 and further optionally a third
carbon at om ¥-methdpgntangy 11s&yipeqpprgs ed HyetyIbuipRe s e dPeanings PEH‘§ abgreaideended

L 0 ”Ef‘.“ fi rseg(pre@&&%r B@nalsd ﬁﬂerﬁi&é&t@r@dﬂl@?/iongal(ﬁ vmf@gs.mr@hﬁnda%@,%&sm@,maad |y
I CcycllicC an tricyc nore es Gl a (o4 C, .1 1N | C terlnsare
Pucod ' o S thy b S AR Mg leibe e i i M B hSipdas 4%
present . The@eomluywteldlsoemsmg theyrstrenybandasp-isepysalipbatiggesdpsr - unsat ur at ed.

Second, the above-quoted definition is also intended to nean a carbon ring
20 syst e havi ng Aswsedr hergp evithiragpect 19 samPEHNds0f FFMHgdT &Pk a8 wloft PHEOUS,
i.e., they apenumdstangedal forehuR8ehatdy rexetd)wharesina @ ol nittaeb bR mCavRbedtits bond
and there are no bridgehead carbon atons resent. These polycyclic ring
systens may thersef iper agtraprasantedors Nrd@ilut at gew CHRPBISRIE) FThePliphR NEiogernPXié

where a car bgp, b Jag rﬁtvoagﬁmoms% DERA BEk RCHEd tdhahel 58ch mo@eeei.am%stheyas
opposed to one that 1s fused, 1t should _be noted t noi et i's not

25 bor i £ echTE SOBAS EFPRSI b T iUs LA IV PRGPEpSREmIS AR AGPRE] Co
on the 0*61er %ﬁg& (é)%a&%gwb@%résgntpc?aéj'[@&gt ‘\M‘lé%lsbrbrq.h' s situation. It is

further provi erein that the noiet may have the meaning of a

Car bon i ng syst tIR E?ata (Ii &Z%esgé?,ﬂéd Ipelt]gH%ﬁ_ﬁ%prfs%g\gas&ug@e\éeorLﬁéz‘aturg(gggérg%r of a

"restricted biary carbon’ ri ng system aspects have been ought
t oget her undirg dybtemehgiries 3 on7- h@n@et@ntmqnumlm: or thaeLstarT db e@-nizmiereld; fusedthi ch

as used herelgy | Sic-3bhetdi safaﬁghy e e&a@n Qtoﬂ'o?%%‘tcérﬂbﬁpl-i‘r% gys@% rﬁyysa;eer@p%e@)

fused pol ycyclic ring systemas defined imrediately "above in whi
bri dgehead c¥tdbfieraeiBmselaried fiomhed: BY & WisHuoPtipnaly 2 sepraf gargpryatopighereot.
addi ti onsd Cﬁfdb@rme&bml’dsﬁalpraaﬁiﬁjﬁéartilﬁtameme&af dayise dgebaa::y N.aTheea dafiriiens and

ol yoyel 1o r tiediprobd hERTPe o SErGBH5RREHe Ak be phrrssbbt ¥l o
however, it @deyeh%@omseac'@llmé?tcy%“ﬁen iHick the rogs geyfuspsy k-t there ffeaineas oo a

carbon ring sarsd smgaﬁead%faibaﬁrdtoa.la@v&eﬁthaheslesp)oly@cncfmfg sPtSBOMbY wmata@br a
restricted biar

ol yeyel ¢ cPerURY ySat di e diepe Pa e de et duPamogabor s
Accor di nzfl y, systes hmnetvgp @& draEngslewhierasaidrings @regjlscommuo@, ighdhgylare ayasherhexyl |

or pyridyl. {ghaciBh&iby aGhgRtl # oltiScdhvhbs bBRESHINSkre memtbm@e%e&; carsshtdtdrd ed
bi aryl and di scontl nuous ri nﬁ% stens th tbﬁé%/t conprise rreanl ng of @&,

but that nmayPR¥ T RAEYHc SIRgS Sy trgted or Wtsé?“aé‘? fa, the
fol | ow ng, Respecting the situation where a carbon ring system has been selected that is

discontinuous, as opposed to one that is fused, it should be noted that the moiety Gl is not

25 permitted to be such a discontinuous carbon ring system. The moiety G? on the other hand,
is required to be discontinuous in this situation. It is further provided herein that the moiety
G? may have the meaning of a carbon ring system that is discontinuous, or it may have the

meaning of a "restricted biaryl" carbon ring system. These two aspects have been brought
together under the expression "discontinuous or restricted biaryl", which as used herein is
30 intended to mean a discontinuous ring system or a fused polycyclic ring system as defined
immediately above in which (1) bridgehead carbon atoms are joined by a bond, i.e., there are
no additional carbon atoms present between said bridgehead carbon atoms; and (2)
heteroatoms, if present, are contained only in a tricyclic or higher polycyclic fused ring

system.



where the nunbers after the names refer to the partial Fornulas therefor
recited el sewhere herein: biphenyl (1.2.1); 3-phenyl-pyridine (1.2.2);
cycl ohexyWwolenampe (1.2.3); [2,2']bipyridinyl 10 (1.2.4); porapei/ahmsxyl
(1.2.5); 2-phenyl-thiophene (1.2.6); 2-phenyl-furan (1.2.7); naphthal ene
(1.2.8); diphenylnmethane (1.2.9); 4,5-diphenyl-1 Himdazole (1.2.10);
3-benzyl -pyridine (1.2.11); 4,5-diphenydz.oxazole (1.2.12); fluorene
(1.2.13); 9H carbazole (1.2.14); phenyl ether (1.2.15); IHindole
(1.2.16); quinoline (1.2.17); phenanthrene (1.2.18); phenanthridine
(1.2.19); [3,3" ]bipyridinyl (1.2.20); [4,4 ]blpyrldlnyl (1.2.21),;

2- cycl ohexyl - pyr i Elirther, bdw@eQz)ShOL&CBbQ)n%erehyﬂ teg enofety. G @3y have the meaning of a

oxacor o’ (1 Bt e Gl o Ehen SRR OIS Shalihofs 2900 SIREWA, g
2- phenyl - benmwspGdziohe béila aatmegeg @- Lpiaetnryatedbenrzcetdnlmzmobc (ohticdalB0ggntaining

2- phenyl - 1H benzoi m dazol e

10, 11- di hydr'ﬂftejﬁtﬁpﬁ)éﬁfﬁf%b?‘% 3B rfépc?'f'”ﬁ'y?}?)a maigly £ st thie meaningise-¢-aef on,

LE e et@%ﬁnscgagﬁe Aoy Jgfhen%é?@@hglgyllwasgﬂ%ﬁ\teé{mﬁ%ia 20 restricted

bi aryl In, since it 1s used cyclic with a bond

bet ween the bridgghead mwmdaﬁlwsandg&@o&tmﬁ 'éesyQQrPQﬁ-Fa?ang idRresent.

A qui nolinyl noiety, “on the other soa used bicyclic with a
bond bet weenmeaningtsf iQfg@nélmﬂn@ambmnmtlmmeargng @f(ffr ipclydesinter elag theffpliamipo,

noi ety as defjne ehm%ﬁu%br@ afté.’ tﬂ%ﬁarﬁe{!e?&r?cgﬁ]@ dﬁ%ﬁfa?ﬁo‘?x%@é‘lh‘e&fﬁ'récﬂ%d)&‘é‘érﬁ{e& and

the definition of restricted as use erelrn requires fused
ring system Prseizpinheny (1c3. 1) 3-phemyt- @’ﬁ@ﬁe fat %)CVGHOP@‘VW@F%“*&1 Rét EpaPyidinys
pr esent . 1gThe(bi. mlaéwlohmw @tays)i Spleghyl-teispHERE €1.95); a- pdersyumrbw (ﬂl&(?l)tSnabhtﬁgersa/St em

t hat, accord{&gé) ighg |r98h§he"§?‘?'9g949 LT nylPlTIH izl { g&g{)rp’\}ﬁdﬁf S .

As used her e essi o turated or unsat rng system
that is 7- ti&12 %W@wxamea 8k fld@f@f@)(ﬁt&1r$mc9dscafbaéq|§/(:1y%14n)cphemé efhgt ended
to include sycins)39HSwblar @tﬂkftqsadnnlal 1.8, tphéremrdns g@rmnpnén@gthﬁmrsé ens

E‘.%Sﬁ{ﬁf’é”g”ﬁ]zo@ SUBhER e HF S B O 250 St ing (1222

adanmant affy| . biftreayleizo (62230 Bedenzydyeysdion (1. 2241 gphemt- é\md@el (1. 8-2bhA-rigaylsuch

nono- unsatu ! NG _drbh rhiGi & Qoﬁ rispg- ﬁ&@ﬁh@d}ﬁ ag sy bGJ Ayl
bi cycl of 2. 2. g@%@? @22@ A dﬁ)é? VG ;f 1o tp- 7-en °°%! ) 2? ?slluch

aromatic bi- ﬁ?)ox?:fq'ecyé 2 %9>ca?86?9y¥?% t@?@ieeng 2af%o)V\[? é?/‘@é@%@@zo'm'dam'e
PCT/ 1B01/ 0272&.31);24d naphtihydrefil-dirckzoli, faerind (@12632). The above- quot ed

expression is further intended to include such aromatic disontinuous
bi cyclic carbon ring wgtkardlustrationbit pkik g | understogthéhatag-Bomr PdPhYIsygielnis a

i ncl udedpy t Fystractwea@m&ety% dbAHad ABRMEsifLAt .ee 6968 bR§HE cmh a 35k slapsehithed
above al so | rein opt*ﬁona rbon atomthere{\of may

5 be r api acel BEead (EPE BETS ALY R PRBRPITS GrEoa & SRR R o 1
sel ect ed, opbthemahdi while glec afiged bicintinwil a troridhetvessh thealyidbehepe pdrbaneatorbs; is

het er oat om Sﬁ&%%&ﬁ’ct&r I%F}/Nnmgy a8 0&inSd herENesif@S4hi rnsdag h@ero%wr@e alsw&sm
pyrrolyl; pyrrolid uran t hi enyl; pyridyl yrimd

and the defmmon of restnct%d blaryl as used heréin requnres t at the fused P/ng system be

25  tricyclic or higher polycyclic where a heteroatom is present. The biphenyl moiety is an

example of a discontinuous ring system that, accordingly, may be a meaning of G? but may

not be a meaning of G'.

As used herein, the expression “saturated or unsaturated carbon ring system that is

.. 7- to 12-membered, fused or discontinuous, polycyclic” is intended to include such

30 saturated fused bi- and tricyclic carbon ring systems as norbornane, bicyclo[2.2.2]octanyl,
bicyclo[3.2.1]octanyl,  bicyclo[3.3.0]octanyl,  bicyclo[3.3.1Jnonany!, cyclodecanyl, and
adamantanyl. The above-quoted expression is also intended to include such mono-
unsaturated bi- and tricyclic carbon ring systems as norbornenyl, bicyclo[2.2.2]oct-5-enyl, and

bicyclo[2.2.2]oct-7-enyl; as well as such aromatic bi- and tricyclic carbon ring systems as



pi peridinyl; piperazinyl; imdazolyl; imdazolidinyl; oxazolyl; isoxazolyl;

thiazolyl; indolyl; quinolinyl; isoquinolinyl; benzimdazolyl;

benzoxazowglo2/onmsephol i nyl ; qui nuclidinyl; and 10 azabi cyclrorAB8L/@Fzct anyl .

Both the noiety GL and the noiety & nay have these nmeanings. Preferred

conmpounds of Formula (1.0.0) include those wherein & conprises especially

a menber selected fromthe group consistisng of phenyl; pyrrolyl;

pyrrolidinyl; furanyl; thienyl; pyridyl; pyrimdinyl; piperidinyl;

pi perazinyl; imdazolyl; imdazolidinyl; oxazolyl; i soxazol yl; thiazolyl;

i ndol yl; quinolinyl; isoquinolinyl; ben2| m dazol I ; benzoxazol

mor phol i nyl ; agOHeERd ans Rigenylanfd a{ﬂot‘,‘?/ﬁll‘%‘deexgr%f'%tsafH%e’ "ée“ﬁﬁ%éfb'y'é‘wec
-(&3-C7) Cycitﬁﬁbﬂé}#{atlc dEdnehnous Byt edlring systdd-dSh)phenymdneal kenyl noi ety that

is a menber selected fromthe group consisting of cycl opentenyl,

cycl ohexenyl , andTreyartwheipt eystéms acdded Wihawytbé sope -of BE-003-quoied| exprleksidn or

-(C7-C10) Cy d%lsﬁﬁgygbcwg'a%%yncwa@}ndle?le@wﬂggp%Ftlémglllﬁﬁ\teecgrbt)ﬁ QT EreOF PP

consistin nor bor nanyl, nor bor nen bi cyc %fc any

bi cycl o[ P 2. *1*] fﬁe'?%eﬁ’wyaw'ﬁtwé?'%%’ oNoBt %{rﬁua"d Whes '6?‘?9026‘%}’6‘@[‘3@ Znyl ,

bi cycl o[ 2. 2. kot cafboartdm triyrebyﬁiasp[ba ré&plabht 6n armgleroatdty edletkeicieamy N, Oaaeh S
adamant anyl u felr n

(1.0.0) |ncIUFeF%SE|ﬁ£gem°\?ﬁ1'8£ r?cheeg,? @WW“’RQ dpqﬁgﬁvgugﬁdﬂt lﬁ’g'%s ﬂ’l and
R2 are sel echiesliding: mrﬁzayw\avld@m’d Wﬁ@o"dﬁuh‘?xé@%f ispyazolyl ghiezoviini@dedr i nus
of said conpguitiinydf .daau.ml.h@ (bbn8m)zdiy, beRioRSRBNE EthoRYoline quzﬁcrfdmyi O¥hdg

parti al FormJIas P) set out low. FFFN OFF

(25, ) {5, eempoydsts gpbpm 5804*%'19\&0@9/@ hsdhe pos RPGRISBesS BTG N2 O

CFB*** (2.5.5) (2.5.6) (2.5.7) (2.5.8) O* 1 gNH2 SS* (2.5.9)

- (2.5.10) (2.5.11)pfkerred ]c?o)np%s WCF&H@Ia a.d0)7M|LGé thosdNwhdrein G2 comprises
especially a member selected from the group consisting of phenyl; pyrrolyl; pyrrolidinyl;
furanyl; thienyl; pyridyl; pyrimidinyl; piperidinyl; piperazinyl; imidazolyl; imidazolidinyl; oxazolyl,
isoxazolyl; thiazolyl; indolyl; quinolinyl; isoquinolinyl; benzimidazolyl, benzoxazolyl;

15 morpholinyl; quinuclidinyl; and azabicyclo[3.3.0]Joctanyl; a monocyclic -(C;-C7) cycloalkyl
moiety; a monocyclic -(Cs-C7) cycloalkenyl moiety that is 2 member selected from the group
consisting of cyclopentenyl, cyclohexenyl, and cycloheptenyl;, and a bicyclic
-(C7-C10) cycloalkyl or -(C7-Cp) cycloalkenyl moiety that is @ member selected from the group
consisting of norbornanyl, norbornenyl, bicyclo[2.2.2]Joctanyl, bicyclo[3.2.1]octanyl,

20 bicyclo{3.3.0]octanyl, bicyclo[2.2.2]oct-5-enyl, bicyclof2.2.2]oct-7-enyl, bicyclo[3.3.1}jnonanyl,
cyclodecanyl, and adamantany!.

Further preferred embodiments of the compounds of Formula (1.0.0) include those
wherein particutarly G? and the substituents R' and R? are selected in such a way that this

portion of the right-hand terminus of said compound of Formula (1.0.0} is represented by the
25  following partial Formulas (2.5.1) through (2.5.50) set out below.

v & A

(2.5.1) (2.5.2) (2.5.3) (2.5.4)



* N (2.5.13) (2.5.14) (2.5.15) (2.5.16) * CH3 HNNCF3 * NH NN N==-
OS * (2.5.17) (2.5.18) (2.5.19) (2.5.20) * * * F N (2.5.21) (2.5.22)
(2.5.23) WR.BOMSYS * * ¥ x X x % (2.5.25) (2.5 26) (2. SPRTIB(252:08) N *
| N * CH3 H (2.5.29) (2.5.30) (2.5.31) (2.5.32) WD 02/060898
PCT/ 1B01/ 02728 -56 CH3 * H * O* * (2.5.33) (2.5.34) (2.5.35) (2.5.36)
,CF3 H3C CH3 OH CHF2 O * * * (2.5.37)-%2.5.38) (2.5.39) (2.5.40) CH3 * \
NHNNCHS *\ I / / - * N* O(2.5.41) (2.5.42) (2.5.43) (2.5.44) _ O
ON

_CH,
NO, o CF,
D fl D O
(2.5.5) (2.5.6) (2.5.7) (2.5.8)
= ~ =
(2.5.9) (2.5.10) (2.5.11) (2.5.12)
CH,
N~ * i ~N "sC He
N | *
' \©\ 7 >cH B
™ . , 5 /)\
* N »*
(2.5.13) (2.5.14) (2.5.15) (2.5.16)
" CH,
)\ \2\ CF,
HNT SN _NH H 7‘&\
\__< N‘{* * 03\* */48 *
(2.5.17) (2.5.18) (2.5.19) (2.5.20)

o
»
A
£

N
(2.5.21) (2.5.22) (2.5.23) (2.5.24)
(2.5.25) (2.5.26) (2.5.27) (2.5. 28)
* | N
! CH, H

(2.5.29) (2.5.30) (2.5.31) (2.5.32)



S *-b-* *T |* (2.5.45) (2.5.46) (2.5.47) (2.5.48) ,CHF2 O* * (2.5.49)
(2.5.50) O her preferred enbodi nents of the conpouds of Formula (1.0.0) are
i |1 ustratwo ozneo8bhe par agraphs that foll ow, which recite pcefiBowedsreani ngs
of various substituents and conponents of Fornula (1.0.0). (i) Enbodinents
of the present invention include those that are a conpound of 5 Formnul a
(1.0.0) wherein Yis -S-, -0-, -NH, or.5CH2-; o o G is phenyl or pyridyl;
0 0 & is phenyl, cyclopentyl, cyclohexyl, pyridyl, oxadiazolyl,

t hi adi azol yl, bi phenyl, 3-phenyl- pyridine, cyclohexyl-benzene,
[2,2" ] bipyridinyl, or bicyclohexyl; oo j is 1, oomis Oor 1;, oo nis
1; oo Eis a noiety selectedfro"bartial Formylas {1.1.1) throuh(113)
(1.1.5), (1.1.6),_and (1.1.18 A x H (b)
- CH3 substit ut ed_b§~0-8 R10 10 dbyO

or 1 RI0 where R1 i/s-CN, - OR16~whe
PCT/ 1B01/ 02728 -57 or -CH2CH3, or RIO is -NR 16Rt 7 or NR16C( O)Rl? wher e
R16 and R17 are Z5.3%) -CHS; (d)(2.583¢¢1 opr opyl , @y&Fbbutyl, cy&-aspentyl, or
cycl ohexyl ; or (e) Ehen benzyl or pyrldyl subsQﬁst ut ed GHR10 where
R0 is -F, -d, CH3 - CH244iF -NR16R17

whereR16and7 -H, -C My oo W is
-0-;oogisl V\2is-0- eboth-H,
or gis 0 and W hus absent ;\% [ «H or

-CH3; or RA and g?%gée t aken to&e,tgger to form(§539{03 C7) cy(ag) kyl-spi ro

noi ety; o O one and RDis -H and the other is -H or - 0 Rl and
R2 are -H, -F, or -OCH3; ooR3|s-Hor -CHSHNooR4, R5 andR6are
“H, -F, -, - Moo on - 3 -C(=0) OR3 where{R3 is -CH3;

or R5 and R6 ar
(1.3.1), (1.3.2),

en 10 toge et
3.3), : 7.

of partial-Ngrmul a
12), or ([1.3]15). (ii)

Preferred enbodi of the type de,scrl bed in & paragraph i diately
above are those whereln YIS -S. or. - Eis_a foiety of Qartlal
Forrrulas(lll) ?‘11)1 (1. f56‘52)or (llld? is -H g?g‘@andV\zls
absent; RA and RB gre both - H, Rty\and RD are 15 both -H R3is -H R4 is
“H RS is -H -F, {0 ,-CN, -0, NC(=0) CH3: NO2 R6 i.s -H. _provided
that RS and R6 arge wgt both -H he sane ting, -F; or RS\and R6 are
taken toget her Or M a Nnoi+e @ partial Fo (1.3.1) R20 and
R21 are -H or CH3  or*a F

(2.5.45) (2.5.46) (2.5.47) (2.5.48)

| _CHF,
O O
S8 L
(2.5.49) (2.5.50)

Other preferred embodiments of the compouds of Formula (1.0.0) are illustrated in
the paragraphs that follow, which recite preferred meanings of various substituents and
components of Formula (1.0.0).

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

5  Formula (1.0.0) wherein Y is =S—, —O—, —~NH—, or ~CH,—; ¢ o G' is phenyl or pyridyl; ¢ o G?
is phenyl, cyclopentyl, cyclohexyl, pyridyl, oxadiazolyl, thiadiazolyl, biphenyl, 3-phenyl-
pyridine, cyclohexyl-benzene, [2,2]bipyridinyl, or bicyclohexyl; ¢¢ jis 1; oo mis0or1; ¢¢
nis 1; ©¢ E is a moiety selected from partial Formulas (1.1.1) through (1.1.3), (1.1.5),
(1.1.6), and (1.1.10) through (1.1.14) where R7a is (a) —H; (b) —CHj; substituted by 0-3 R

10 where R'is =F; (c) -CH; substituted by 0 or 1 R'® where R'® is -CN, —~OR"® where R is -CH,



noi ety of partial Fornmula (1.3.11), (1.3.12), or (1.3.15) where R23 and R24
are absent or are -H, or -CH3. 20 (iii) Further enbodi nents of the present
i nvent i onwoanpsisse a conpound of Formula (1.0.0) whereinP¢TIBOHE728 - 0-,
-NH-, or -CH2-; oo @ is phenyl or pyridyl; oo & is phenyl, cyclopentyl,
cycl ohexyl, pyridyl, oxadiazolyl, thiadiazolyl, biphenyl, 3-phenyl-

pyri di ne, cycl ohexyl -benzene, [2,2']bipysA.dinyl, or bicyclohexyl; 00 j is
1; Oomis Oor 1;, 00 nis 1; oo Eis a noiety selected fromparti al
Formula (1.1.4) where R7B is tetrazol-5-yl, 25 1, 2, 4 triazol 3-yl,
1,2,4-triazol -3-on-5-yl = in dazol - M)%L |m1gazol 46 L. 3, 4- oxadi azol yl,

1, 2, 4- oxadi a¥ofCHECd O”?n °3s ARy RPN -G=QIR" whe9 & yii‘”d Rs @azd19 -CHpyiA) ol I |
gyr2 ag ol K! | @u@apﬂotw m{dytiu,tyl Qyékmhtyderlmybmhdxht &Z0) phenyl| t&ﬁtﬂnloalbﬂldg" substituted
,2,3-thiadiaz o [ 0 y Azl lqrid U

t et r ahydr of u?aér)lé?ﬁ Whisfe yls" %go % XE Béf @d%%'b‘%?\bzf%f ﬁjlron R eﬁ\{fza%t%l enyl ,

1H i ndazol yl whdr@R%ianH ¢EZ08 JH, rcrh%e&m)ﬁ@@m ylo, R°end et I(Bl%ZGbMM isqpu rmi g |3y1l
i soqui nol i nyl, 30 quinazoljnyl, quigoxalinyl, 1,6-naphthyrid \é
1, 8- napht%yr?’lﬂ’i"ﬁy'? ~Og(of -Gt Rutri WiereaR e ang ﬁd@ﬁe?ﬁ%n‘f’l%{gﬁﬁﬁs“f“i’ %fse “%%Psﬁf“or 1

\Thllell’ \é\'heerg IRi-é-o:‘EAOI’ q—%‘&re%g r% | S - |“60I’ - (Ell:%ﬁognd- %ﬂﬂgﬁfa%QS)%({f@ & TO% OI) Sqqg.-(s

and W2 is -0xcot,) vieRaRkii3Biro Mbigly o B2fe g AR3AR%AE eHRAE he-dher @r—l-g)H@HgOoa»nd W
is thus WD 02/ 060898 PCT/ 1B01/ 02728 -58 absent; o o RA and RB are

i ndependent | R' arld Rirare GH3F, @-ORAy; 2dRRB- I-aasreCHaIaeanotod@eR?‘\md R @réfﬁi rAF, €Cl,

-(C3-C7) cycl Sply o sand dt ot her
S o - GO el priD S’ oof-BOR: her AR G i et Rt ey
and o o R4, RBetherdo fReM ameoiety-pf paftial Forghla (1. HOHS!, 32)0\1I33)N®24 dit 3¢ £65- R, or

- (=0 OR3 an,reg,Rg is -CH3; or R5 and R6 are taken 5 together to forma

noi ety of partlal Forrrula (12.3.1), (2.3.2), (1.3.3), (1.3.4), (1.3.11),
(1.3.12), or (1 (ﬁ) 15) Prefetr¢d eRbé&direérteof tearbpdidesdnibed ofthé baa@ry;memdmmtdmed in
the paragrap at el are. thqse whereip Y is -S- RO is
T 5 o0 ke g et poa Y RaSa Rty Gl & o BOE o pa kLo B B b -
R3is - H R4(1I1S%)-o(|;l'|(1 ﬁﬁ)iﬂv‘(’lsH—I g 5,0 an@lw? is @btent, @CHRI R Are-{—®); B93ind &° ard\CO2;
R6 is pr oy t ha a r e- ngt t d. r -F;
or R5 ands RGQe{gP eﬁt akenht Esgt d:2?0@'1‘gzrm{.')ltal_@rr'gl rea%C'_Ho b%"a‘ﬁmﬁﬂoﬁr’ﬁ% %1 3.1)
where R20 anproviggtitha R’ and %rafe Cp{potiprH gt theisemg tt'.’ffe BraT’fIQﬁ.lR Rof Milage telers. 11)

(1.3.12), ortfdine- ta%mwds.ayee&maan&nﬁ%% @r@m&sw arftf RAKLR l-Hor-Qng &, (v)

Further’ enb d t t 15
For ml & (1. om8ouhepan foy ST gy Reiai EnER R PEeRis o

pyridyl; oo @or1C$13phenyI cycl opentyl, cycl ohexyl, pyr| dyl, oxadi azol yl,
thladlazolyl bi phenyl , 3-phenyl - pyrldlne cyclohexyl benzene,
[2,2']Dbi ?R/rl di nyl (ior BWWEP@H@&’WMS 6 &g Prleéeni iNVgOtioh FANRYSYH @ qomR9U’bd °h is

1, 00 E IS apipiflof whdkhhal 0T Bl &l 1o LAb), SOWN Sidg PPl baige 1-v!.

succi ni m d- 1-
is phenyl, cyclopentyl, cyclohexyl, pyridyl, oxadiazolyl, thiadiazolyl, biphenyl, 3-phenyl-

pyridine, cyclohexyl-benzene, [2,2']bipyridinyl, or bicyclohexyl; ¢ ¢ jis 1, comisOor 1; ¢
nis 1; oo E is a moiety selected from partial Formula (1.1.4) where R7g is tetrazol-5-yl,
25  1,24-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-thiadiazolyl, pyridyt,
pyrazinyl, furanyl, tetrahydrofuranyl, thienyl, indolyl, 2,3-dihydrobenzofuranyl, benzothienyl,
1H-indazolyl, benzimidazolyl, benzoxazolyl, benzotriazolyl, quinolinyl, isoquinolinyl,
30 quinazolinyl, quinoxalinyl, 7,6-naphthyridinyl, or 1,8-naphthyridinyl, all of which are
independently substituted by 0 or 1 R* where R is —CHj, -OR' where R'® is —H or ~CH,
oxo (=0), —C(=0)OR'® where R'® is —H or ~CHs, ¢ ¢ R®is -H or —-CHj3; 00 W'is -O—; 00 g
is 1 and W? is —O— or -CR®R¥- where R® and R® are both —H, or g is 0 and W2 is thus



yl, pyrrolid-2-on-1-yl, glutarimd-1-yl, piperid-2-on-1-yl,
pyrid-2-on-1-yl, imdazolidin-2,4-dion-1 20 yl, 4,5-di hydro-5-o0x0-1
H t et r azowo0102/49d898 benzi m dazol i n-2-on-1 -yl , norborn-5- enPZTAB01/02728
di carboxi m d-1-yl, imdazolidin-2-on-1-yl, thiazolidin-3-yl,
1H1,2,3-triazol-1-yl, 1H1,2,4- triazol-1-yl, pyrrolidin-1-yl,
tetrazol -1-yl, piperidin-1-yl, piperazingl-yl, 1H pyrazol o[4, 5-
e] pyridin-7-on-2-yl, 1Hindazol-3-on-2-yl, 1H benzim dazol-2-on-3-yl, or
pyrrol o[ 3,4-b]pyridin- 5 7-dion-6-yl; Oo W is -0-; oogis 1land W is
-0- or -CR29R30- where R29 and R30 are 25 both -H, or gis 0 and W is thus
absent; o o #BedndoRBaad R® hradreippsrdentlyl-¥ or K or-RCHBH R mreRAkenasudtiaBodsren t aken
together to forma -(C3-C7) cycloal kyl-spiro mgi ety; o 0 one of RC and RD
is -Hand thdCofherciakylgdiromoieiH3;o enecofRf and R R —Heed the otheF is gt or QEWB; 0 o
R3is -Hor -CH3; apd o o R4, RS and R6 are -H, -F -G ,-OCH3, -CN_ -NOZ,
or -C(=0) R3 Bf R @By a3 Hanferos Oty P& R'dsdl oroPHRandAg ReRar R Ak thget her
E g ; 0; T) a ??chu&c;ﬁs,mtml@zl oﬁg(amk%or(.é(:f&-)dmwr%% Ris écﬂ); or ﬁiar%-@éarell@pee@- 3),
.3.11),_(1.3.12),.0r (1.3. _Wwhere for, partia r s,(1.3. an
(1 3 12) o doRtr i m™hpiand; f aielirmie (13 BRGHAr 1 o o ents Uot Pne
type descri b@d1.Bns5k he paragraph i medi ately above are those wherein Y is
-S- or -CH2-; ROis -H tg is 0 and W is absent; RA and RB are WO 02/ 060898
PCT/ 1B01/ 02728 -®9 botmierpg eReodipentsRed the &/Pp detrribed infze paragrpph pMediRtERS ar e
- both - :—l Fandabl%e jar% thgdgi wBEreiY iang- RSCF%;;@BM@@ ogﬁc%] Weis dbeerft;at"rana Hmiéat% of
partial Fornula (1.3. r . 3.11).s A portion ofst cqre nu u t he
conpounds ofbc&hor_&uﬁa a(’é.'%. ?5% Jblog] '}&uaRt '%f_p'ak t'shi‘gl’zél VI gH %(a_zcgl%hf,_%aj’
pyrrol yl 10  oCGEMCHa20HYP= Riisdd. ofovided thal R ntl.RS 21§ not @otRs-H gtyhe sameging, of \
a 1]1: 13 M :/\(] -F?or(@;éplfj:h)sare-ﬁgkqi t&}éﬂfg @gor?fahb@tywb@mw@.lnan@(fm)wha#éngram by
efining the_yX noi eing -S(=0)t - r i S ,LQr _2: =0-
“ENeCo R R s -BAee BhE Y el Formiiad A b He U ST MR Ty as
defined her eanu;R*bare-ab¥nRorae -H, wh€He R a has the same neaning as defined 10

herein; and further where the synmbol =(O indicates a nitrogen heteroatom
in the formof it®) N-osihee eRhediments f fthe ReeseptdinMeyitign iRAdE P otoPeY N Pf t he
core nucleus d Vel yoa gt hia: | X |, nrolylg2 or

i m dazol iﬁe rrllz)ﬁp@tﬁ @/W?P ) fﬁ'geigﬁﬁéeasgy ge'en Ffobél)r{rj:t%}eN 'out @aﬁ%@g}wlﬁé leﬁ' t hchase
of the N-conisaptehylg cydiepestylo cydbdhekyl mpyredyi, esaditrotyh ttiedinzudyl, REiBhapid Iphenyl-
optionally one or nore of the N-heteroatons

pyridine, cyclohexyl-benzene, [2,2'bipyridinyl, or bicyclohexyl; ¢ ¢ jis 1; o mis0Oor 1; ¢¢
nis 1; oo E 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-
20 vyl 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-yl, 1H-1,2,3-triazol-1-yl, 1H-1,24-
triazol-1-yl, pyrrolidin-1-yl, tetrazol-1-yl, piperidin-1-yi, piperazin-1-yl, 1H-pyrazolo[4,5-
elpyridin-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; oo W' is -O—; 0o gis 1 and W? is —=O- or -CR®R*- where R® and R* are
25 both -H, or g is 0 and W2 is thus absent;, ¢ ¢ R" and R® are independently —H or -CHg; or RA
and R® are taken together to form a -(Cs-C;) cycloalkyl-spiro moiety; ¢ ¢ one of R® and R® is

—H and the other is —H or -CHj3; ¢ ¢ R' and R? are —H, —F, or -OCHgj; ¢ ¢ R®is —H or -CHs;

and o ¢ R*, R® and R® are -H, —F, —CI, ~OCHj, —-CN; -NO,, or -C(=0)R?® or -C(=0)OR® where
R® is —CH3; or R® and R® are taken together to form a moiety of partial Formula (1.3.1),

30 (1.3.2), (1.3.3), (1.3.4), (1.3.11), (1.3.12), or (1.3.15), where for partial Formulas (1.3.11) and
(1.3.12) R® and R* are both absent.

(vi) Preferred embodiments of the type described in the paragraph immediately
above are those wherein Y is —=S— or —CH,—; R® is —H; gis 0 and W2 is absent; R* and R® are



15 conprising said heterocyclyl noieties may be in the formof the N-oxide
of said N heteroatons. Accordingly, the considerations concerning N oxides
j ust descwbDhedombso apply to such N oxide-containi ng noi ecraBodefiisni ng R7B
and R7c. Wiere Y has the neaning of -S(=Ot-, wheret is 0, 1, or 2, the
conpounds of the present invention are thiazolyl-amdes that may be
present in the formof their sulfinyl ors920 sul fonyl derivatives. However,
it is preferred that t is 0, and the thiazolyl-am de derivatives are the
preferred meaning of Y in the compounds of Fornula (1.0. 0) Where Y has the
meani ng of -0-, the conpounds of the pregse i nyention

oxazol yI - ani BRYS - H'\/ﬁeﬁ&lf‘ﬁr%raée Rtk s Aot ap? éf FEPRY ¢b Bn‘asFo‘i"' REGPHEI a
(1.0.0) aft earetdien togbtherzo foyrh -aanmietyest pa®sl Pdfreniae(18. Has (1the).nreani ng of

-CH(R a)-, the conpounds of the present invention are pyrrolyl-am des,

whi ch after the tAireiohydf tinieteduelpus efxthe sloppounds éSormaia (1.he) isothat of a
preferred ceRRaUNER01- B gfrrcmcﬂ 8r ilnkagbiibmidbREFsTMBRIA bWent R a is sel ected

i ndependently fromthe ot substituents that formthe conpounds of
Formula (1.0.0), but it is preferably - -3 -CH3, or -OCH3. WO 02/060898
PCT/ 1B01/ 02728 -60 Finally, where Y _hasithe aning of -[N= (OJ- the
conpounds of the present inventi or{}l i mdazol yl -amdes. It is preferred
that k is 0. The im dazolyl-ani des el:not as preferred as the

t hi azol yl - ani des, oxazol yl - ani des, ahd pw'ol yl - ami des of Forrmuoa (1.0.0)
descri bed above. 5 In addition to -H, R1a| of the -CH(R a)- noiety is
defined as a nenber selected from the group consisting of -F, -Cl; -CN,
-N2; -(Cl-4) alkyl; -(C2-c4) alkynyl; fluorinated-(Cl -C3) alkyl;
fluorinated-(Cl -C3) al koxy; -OR16; and -C(=0) NRl12aR12b; where R1Z&0.1and
R12b are each independently -H, -CH3; -CH2CH3; -CH2CH2CH3; -CHZ(CHB)Z;

- CH2 CH2 CH2 CHBRis PM'ONSD‘@FE@HBCWUSG-@@PW@PB)W definoCpg )Y3moiety @ dgine pyl=O)

cycl obutyl ; 9 Q cycl ope rred that t |tuent of
the - CH(Ria)" ﬁer?%%'estcfl hdve %L ['P'ﬁé’éf%?r]ﬁg°ro¥“(al‘j)aL %erﬁk s g er ?ﬂ@? ha@gﬁ%

- (C2-C4) al kyngiing anodinpd béreinabl y-CRIA'.)-s whére ', has the. shrei mkagg 4s\l‘<)eﬂaerd t he
R4-, R5-, and R6-Substituted Miety G The thi azol yl - and anal ogous am de
nucl ei o9 t hRereiBASE ftrer W?er‘FB}eﬁMmQO'(Ql(Ob'”é)cateiS ”W%?"é‘eﬁer?aéomg‘ the & of ity e
characteri zeq. okeme wﬂ@n f(%rfmAdceﬂaanI‘y gafbepo?»nolawswelc% rﬁr@léb@ﬂec@ﬁu@@r@sfpe&th@ly a

t hi | yi t t th
i oty b R e R S el RS i ) & et the o ng o n
phenyl ring whi Ch.t'rﬁaspgread %gmgmh%t%ae wateayth&casm&%héq@gsméMa‘}gd by

a noiety R5, or substitute mal ni ng positions
R4, resulti n@etq:rgcyglylrmq)@tey wdj{ch g@[pnp,ng alpsz}mP;aro(la_iLly@n@yr 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 ~S(=0)—, where t is 0, 1, or 2, the compounds of the

present invention are thiazolyl-amides that may be present in the form of their sulfinyl or

20 sulfony! derivatives. However, it is preferred that t is 0, and the thiazolyl-amide derivatives
are the preferred meaning of Y in the compounds of Formula (1.0.0).

Where Y has the meaning of —-O—, the compounds of the present invention are
oxazolyl-amides, which are the next most preferred compounds of Formula (1.0.0) after the
thiazolyl-amides.

25 Where Y has the meaning of -CH(R',)-, the compounds of the present invention are
pyrrolyl-amides, which after the thiazolyl-amides and oxazolyl-amides, are the most preferred
compounds of Formula (1.0.0). The substituent R', is selected independently from the other
substituents that form the compounds of Formula (1.0.0), but it is preferably —H, —F, —CHj, or
~QCHa.



ORs /Y21 5 ( SNN4WP R R 20 Rs (1.0.3) where W has the
nmeaning -0-; -S(=0, , wheret is 0, 1, or 2; or -N(R3)- where R3is -H,

- (Cl- C3) wbloglogosphienyl ; benzyl; or -ORL6, where R16 has t Ir€TaRMER2TERANI N aS
defined above. In other enbodinents of the present invention, W has the
meaning -S(=0t , where 251t is 0, 1, or 2; and preferably has the neaning
-S- whereby a thioether linkage is fornegh. Were the sul fur atomof the

t hi oether |inkage is oxygenated, a sulfinyl or a sulfonyl |inkage results.
In still further enbodi ments, where WL has the neaning of -N(R3)-, an am no
| i nkage WD 02/ 060898 PCT/ 1B01/02728 -61 is formed, which preferably wll
be -NH. Nevert herhs@ls whidi€ Ynhdsrtog efeanib@ i waly= @ jsutbs tdonpbeds oan@d pibne this
is the case, referred that sal The neani ngs of
Lhe Re, RS aRteies aRDpRlEpEen S Berest B sy e iz e ror o

defi ni t I ons, prefietred s kel thialxdyl-amdes, Sixawty-ahides, sad gpymedamings ohiFermsieb é¢t0.8d on
an mdependeggsc,ﬁygglag ve2 fromeach other. R5 and R6 may al so be -H.

Accordi ngly, where the noiety G has the neaning of a phenyl ring, the

para- (R, neta- |n(aBasmorab —er RQ%‘th(eR@)'i(Hij%sln{oﬁéth@éﬂd‘eb@th@Mer§élé&bd frRy be

substituted, or all thre tions y stitut onbi nati on
of said posi'fid hoé'prre?ﬁnsﬁsg'” #Stl uttadc::'al IQlt?\Fls Pef & e# ggalkﬁ G%r )?qb{(“
conpounds  of flueanated-&1 (Gs) @k)(u)ﬂuoridaazﬁ (Eh€s)pdtoay -QRG/avd -FERNBE aﬂ"twvmese B,
substi t ut ed, ;gatrwer a@h@gcht %egégdgmypagl tigg: JdH @hgr ectitgs,Bnl; etop,f@r,has the

Dot orm . medecBheds TR oug RGeLR G T

nore detHi | dyalopéntyi. bel ow. Sone of these nmeanings of R5 and R6 taken
together also constitute preferred enbodi ments of the conpounds of Fornula
(1.0.0) R5 and R6't ﬁﬁyefgéedtgﬁt thrs Rorsgbsiitleyt of dhestBiyRi1-umpiety Wi thenyeagias bk
present at ome-pr-anoich,; -bBHYTor Live-cRrMyhyI0Rse %fémum Ry-rRp-and R6. In
addition to -H R5 and R6 may, inter alia, be -F; -CI, -CN;, - NQ2;

-C(=O R16; -$R16; Linkige QVORKE th@R*— RR, 1GR°_silititedMoiety GH and R6 is -F,
preferred enbodi nents of the present invention result. In a further
preferred enbodi net thzkolylt Bed pr#c@né amieemicieDbf thRScoapdurde dTeRsorralis @1.0.6)

- OR16, re ydr o ) cyel
wher ei nv@gl d %%Y I§a§ndg{cc g F%%Ln%ebygﬂ%% att'gﬁ gcfg% pgé %on %%09%{4%/ (%ft}heent s 20
selected fr otmazchx& Ogranaipg@ermgsbﬁ agnicbe td-agind sySkem @ﬂwesmg)rtref eoietedG'. In

enbodi nents are tho !
preferred embod|ments the moiety G has the meaning of a phenyl ring which is para-

substituted by a moiety R®, meta-substituted by a moiety R®, or substituted on any of the

remaining positions by a moiety R, resulting in a moiety of partial Formula (1.0.3):

@f’*

20
(1.0.3)

where W' has the meaning —O—; —S(=0)—, where t is 0, 1, or 2; or -N(R*)- where R® is —H;
-(C4-C3) alkyl; phenyl; benzyl; or —OR'®, where R'® has the same meaning as defined above.

In other embodiments of the present invention, W' has the meaning —S(=0)—, where
25 tis 0, 1, or 2; and preferably has the meaning —S— whereby a thioether linkage is formed.
Where the sulfur atom of the thioether linkage is oxygenated, a sulfinyl or a sulfonyl linkage

results. In still further embodiments, where W' has the meaning of —N(R3)—, an amino linkage



wherein R16 is nethyl; difluoronethyl; ethyl; or cyclopentyl. The nedicinal
chem st will appreciate that the choice of substituents fromthose

descri bedwelmeweosss | | be i nfluenced by the effect which su®kTdaBbRE2728UENt S
have in turn on the physico-chem cal properties of the overall nolecul es
which result. The present state of the 25 art provides the capability of
qui ckly and facilely synthesizing a veryg{arge nunber of chemcally very
simlar conpounds based on the substituent choices outlined above, and of
thereafter testing the relative effectiveness of the resulting nolecules in

rapid in vitro testin met hods. Conbi natorial chem str}/ synt hesi s and
testing procERimed Whish PesfRrelly will ae HiBHeNevarthairss. thg pitrpge) @lom Ay hpubstituted

consi der abl yarexprrcad id the cavebie bredred tHasddid siesttuenomediaHat i ons whi ch 30 can
be rapidly eval uated. The infor matl on whi ch has thereby been produced
t hrough use of tTFresmeargwhnf thedk, Baml RSsubstiteséoaralsklectpd &dindita semeheat f n - of

certain pref &’Jfﬁm&%sbdfh'mﬁlrbee&ﬂdértstoéétha¥é%ld\’rﬂéén%§ a%@%@fe%ﬁ"ér? m@&ietnﬁé}n BhGsent

i nvention. Such preferre enbodi ments are descri bed det al erein.
Pref err ed enfsotieasnetaerofR tand Rreaesiso PﬁvéntAC@@fdminMwe fheaneiete (4 Hwsdhe

wherei n bot hm%lng%g%gnﬁﬁn@qr% FQGQ?RG) mety\gﬁg)eérrb R§ @%’Ffﬂl& tH??)Eg@I [llll: and

wherein R6 is - 2/'060898 1B01 :
e.g., -OCH3, Mapbgppbstitugdiprall Byee. Q}Elﬁsns mexbe spirstiyted. eemHEembinatipgHoF: Sa'd
- OCOCH3; or pd\dtﬂans mBgbéregistitpleef ang pdfeasd) odwerntis tharembhiogs oihehala rm.Rﬁ) is -H

d R6 i = o , i 1
ag( =0 C:—ICS% an ﬁﬁ%ba?a' QH” %gngod“ belgtbsat gd g‘é‘g’?*é? ec% b'gm rg'ﬂ’? substi '?lrjent S
Cl- I . $ d
oy of st e R RE 2 @%e&%egﬁﬁéXf.%&%&ﬁ'n%%'aﬁca ki
substi t uent Iéei:thk@fzfpgahétd@(yumrdamamber sele@d €2 =saprkyd cfgrat@hipimylasodescrb€d -irC2)

al kyl car bO”YhQP&Vdetan%Rhé? l@iovd SSER@W'thé@Q%&m@Q% Rﬁ é%BQQSTt%KthOEQQQt h&s

Where the noie P/ has th e(gre erred meani ng phenyl ring, R and R6
may al so 10°3h&lityts Resferied GEPH ’F‘e'it?)"ff”&"r?ﬂ”li’oﬁ‘ﬂf’isé’f @OFWH'?éhOP a nember sel ected

o L e 050 ORI U P B CEL I3 (b od BLPN a3k
(1.3.3) (5. 30f4he pasitignsyccugiedpy Bf@dcﬂi-? R addigon tR2H, fR’zqndF&elmmmtqﬂ@hmeﬂo R zo
O R 20 O R 2@y; —cN; -NO,; -C(=0)R™®; ~OR'®; -C(=0)OR’®; or -NR'"®R"". Where R® is -H and R® is ~F,
preferred embodiments of the present invention result. In a further preferred embodiment of
the present invention, R®> and R® may also be ~OR'®, where R'® is hydrogen; (C;-C,) alkyl; or
(C5-Cs) cycloalkyl; wherein said alkyl and cycloalkyl are substituted by 0 to 3 substituents
20 selected from the group consisting of —F and —C|. Other preferred embodiments are those

wherein R'® is methyl; difluoromethy!; ethyl; or cyclopentyl.

The medicinal chemist will appreciate that the choice of subétituents 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

25  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

30 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®
35  and R®are both —F; wherein R® is —H and R® is —F; and wherein R® is ~H and R® is —F; -OR"®,



15 (1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10) 023 N (O0) \/ \ R 23~ RR23
dVv NN\ NN, R23 24'NO0 R4 NS R4/ RR3 RR4 NO (0) R (1.3.11) (1.3.12)
(1.3.13) wo.03/0d08p8 (1. 3.15) wherein R20 and R 21 are each paTimBoer28

i ndependently selected fromthe group consisting of -H -F, -d; -CH3;
-CH2F; -CHF2; -CF3; -0OCH3; and -OCF3; and R23 and R24 are each 20

i ndependently -H -CH3; -0OCH3; -CH2CHS;.gfQCH2CH3; -CH2CH2CH3; - CH2(CH3) 2;
- CH2CH2CH2CH3; - CH( CH3) CH2CH3; - CH2CH(CH3) 2; -C(CH3) 3; or absent, in which
case the dashed line - - - - represents a double bond. For the noiety of
partial Formula (1.3.13) the nitrogen atom conponents thereof are
represent ed &8 ?‘%Wt‘@}%‘f' aﬁ‘d‘HFhﬂ"s‘%bcr?pr\'s eCoPHI IriPCHR ¢ PG PeREde OF or ns
of said nit rnggmr@trﬁdﬁspre'a‘ea’eeemeﬁhlmadeaenntgetm}hyremfRseaeh b R8s -F| R® widdN be 25

appreci at ed 6:S npk I d resented as
“N(=>0):]- ere'sah nfk* 2 AP U -4 S8chgbr, C%‘ 2918;% 9002/ 060898

PCT7 1801/ 02728 ﬁﬁar\mﬁﬂf %an,%on% @émctéélfr&ﬁ%usﬁ.ﬁ,e%%‘oﬁq fisifh TR0 Uy Phind?

phenyl ring, and whe d are taken together ormtﬁe m)l ety of
partial FornitaCy T'k@‘yﬂheéﬁ'msﬁ@é'k‘é{r?ﬂd REGXY g S WtedH’X)‘Broo'Q&SUbﬁtﬁ‘é?“és 5% or ned
t oget her w tiTit h@ phenyl 1gr supstittent W{CE0,) iatkoxysarbriya¢ heéd,- Czaalkykaarbdnelnzodr oxol e

group. Anal ogol ucture of partial Formula (1.3.2) forns a 1,4- 5
benzodi oxan g%s E}{"y\ﬁ. rﬁ&xke noi ety Gl has the preferred neaning of a

phenyl ring, sagd ghgr a8 RAAR 12K ther to formthe noieties
of parti al me‘a‘r(@&%‘%mmf(ﬁ%@% R23 and R24 are as
defined, benzofurggany, c?ét? §£ HE%Fewred%eaﬁE&é pt3hd r.ﬁt :he%rapaﬁf&hgfu % ng

groups, as well as Subst | erirvatives t are
inter ali@, béiekenltOgdtior taofaimg mrmntyeWhlets»scafmgratvdrisdbctﬁbﬁrmmtr&sgro@zoﬁslslmg bhr ough

(2.1.20): ONGIRHEOGHS (13 1ythrobn (13BN N 3 H - \\ " S

B S S
S

RZO R
(1.3.1) (1.3.2) (1.3.3) (1.3.4) (1.3.5)
’/%%0 ARon N0 2S00 7N oH
R?! \ o R R R ~a
20 HO 20 HO R O R% 0 R
15 (1.3.6) (1.3.7) (1.3.8) (1.3.9) (1.3.10)
< \
o _RD R N0 /I\/J‘—\N’R23 F/Jf N=()
R A . Y
N\—O/ N=S 24/N N\ 24/N \RZS
R2* R* R R® R O (0)

(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; —=CHg; —CH,F; —~CHF,; —~CF3; —OCHj; and ~OCF3; and R* and R* are each

20 independently —-H; —CHj; —OCH; —CH;CHjz, —OCH,CHs -CH,CH,CHs; -CHa(CHs)o;
-CH,CH,CH,CHj; —CH(CH3;)CH,CHjz; —CH,CH(CHa;),; —C(CHa)s; or absent, in which case the

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

nitrogen atom components thereof are represented as —[N(=O)}- and thus comprise optional
nitrogen oxide forms of said nitrogen atoms, selected independently of each other. It will be
25 appreciated that said nitrogen oxide form may also be represented as —-N(=>0)]- where j is 0

or 1, as in Formuta (1.0.0).



NOSNS (2.1.1) (2.1.2) (2.1.3) (2.1.4) (2.1.5) NHOOONH N/ - NS
NNNHCGNNNNN HHHHHCHB HO (2.1.6) (2.1.7) (2.1.8) (2.1.9)
1.

(21.10) NMON2@50838 N-CH3 NH O H O H- ~N--~ H3C-N-N. O H3ECH/IBVHR@IO CH3
(2.1.11) (2.1.12) (2.1.13) (2.1.14) (2.1.15) NCH3 r\ \NHr'\ '~N (O \
(O %--(0 NS/NSFf~MN -NM -M CH3 '( OCH3 H3C H3C (O H (O ()
(2

1.16) (2.1.17) (2.1.18) (2.1.19) (2.16320) wherein the dashed line - - -
in partial Fornmulas (2.1.18), (2.1.19), and (2.1.20) represents a double
bond where no oxygen atomis attached to the corresponding nitrogen atom
and represents a single bond where an oxygen atomis attached to said
correspondi ng ni t Wogrethe meielnG 18s Hecpreferedyaeaning obp@henyt §nds Rid wheriR{ ard
preparation Hofh8a (LAt 0 f

Bor mil a. (1. 0 ch ey iselMRBiut e Moloy FBRATORA (10Parh 40 FRTETIRIRLET |

t he above- umé,qglaratté%repwqrmaq’ tqg@?“ﬁhl”éﬁs ”(ezpr@”vé)grm("ztolwmh it dspatipched, 3 Hhdq, 8)
(2.1.10), (%éhz&d?c)xole%lﬂup ( Andlodobibly e Sdtruttiret GfUDHIER MFoemdl®(11B.2aREMEeach40i ety
of said rtle%l For rrurl (2.1.2), (2.1.3), WO 02/060898 PCT/1B01/ 02728 -64
(2.1.7), V2. %8¢ °XE%9£“‘10) (2.1.12), and (2.1.14) has a tautoner
counterpart. Thes t onmers ~1gr e.shift of o e nd
one or nore n-bon Eere% d'“mﬁtéf%\el}\grgtheepé%érg‘gdr'gganngfeOfgé)b%qyf rﬁa)n@ ({1| sanﬂvx,igrl‘(fl be
able to readRtare dakemtagethmtoﬁbeﬁﬂ*renmcﬂ@my\bﬁ prahlat Rasthola® ¢1i.309) ftooughi(6 3. psmerﬁt“ or

i s the nost ﬁdaﬁhe are JasPHEHES, r@e?zcﬁlr}g 'g@%&no‘?ﬂ:ra}aa wRE§S M biRye a'Io Bus.r esul t

directly fromt definition as taken together to

noi ety whi ch9P¥rsa 2fpetfeds seIstiuied Herivasives HeregF Gl for@éﬁs'ﬂ%!‘ﬂqfﬁlg inggr ﬂér t“"eal

For mul as1d 1. BiidWing riidiet@s dfljartia( Aorduh)(2.1 anErolidh @.118):: ~ ~ R23 R 23 \ JW-(0)
N0 AN N cH
/—’Ig \ y “CH, \ NH /—/IQN \ N
W N NN N— \ ) N-S
N-0 H Vg N—8 H
2.1.1) (2.1.2) (2.1.3) (2.1.4) (2.1.5)
r’JJ—\ /-"/I o] rf/f o r"’f 0 r”’f\
\ N \ P \ D \ NH
N—S N—N H,C-N-N N-N_ N
H H H H H “en, H g
(2.1.6) (2.1.7) (2.1.8) (2.1.9) (2.1.10)

rf’f\ CH, r”f N~CHs rfr/_\NH r(ifo
\m—o/ —\4 N—< N‘< H,C-N—N
CH,

(2.1.11) (2.1.12) (21 13) (21 14) (2.1.15)

F/(J;N’CHS N ”FFF\ N—>(0) *HI\ N—=(0) ”JI\ N—=(0)

N S/ \N S,NH /N

- - - N —N
¢ /

H.C /N -

’ ,C () (0) (o@/\l o—cH,
(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 atomn is attached to the corresponding nitrogen atom, and

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

atom.

15 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),



021/ / -N O R24/ NO24NS" 23 RORR(0) R(1.3.1) (1.3.11)
(1.3.12) (1.3.15) 10 Accordingly, there further results noieties of

parti al Peomloesog 1. 0. 15) through (1.0.18): I A1l - Y O IPCTNB@Q/®R78 O 1~A O
R/\V1I N/V 1T NI NI N NW NWNW NW ONNNOGj NONNNN R23
(1.0.15) (1.0.16) (1.0.17) (1.0.18) where RR3is -Hor -CH3; and W has the
meani ng of -0-; -S(=Ot- wheret is 0,1,g90r 2; or 15 -N(R3)- where R3 is
as defined herein and is preferably -H or -CH3. In preferred conpounds of
Formula (1.0.0), W has the nmeaning of -0- whereby an ether |inkage is

created to attach the benzo-fused, bicyclic heterocycle to the core
nucl eus descRilbad2dBovl 10h (ot BDanddd 1 dfbwdiateiierserspPurieieart oHisee RE9MErs

Fornmul a (1. 0a@}elat?Psy tﬁ@gq.f%’fﬂa r%r%gépérﬁ onalas,%t%,n 1%E£ Bhd wmbnemewgy&y @fe t he

type illustrated b gne of R23 or
SARMIAE 1 R R A RE N Co A R S R
absent, and kltre raasételde.l i nes: - - - accordingly represent doubl e bonds,

that the phenyl portion of the resulting benzo-fused bicyclic heterocycles
depi ct ed Tannot hereterrad pmbediments ofctbe) Breserh diyeRtion épriult disertly fromaheidefiaitien af

Formul as, i RCand Wead @8 bouhule g D bMﬁdﬂ(?isz gpﬁéiﬁt%\/%\élé‘cﬂéddﬁcﬂﬁ borgraloms in
sai d phenyl portion ccordingly, where
R23 and R24 és%@f%p%%%gﬂng§ﬁ1§?%§E%%‘ é 32%ﬁ%”ﬂ&§ characterized by

such structures as those shown in partlal Formul as (1. 0 16) and (1.0.17)
above. | n other enb |nents of gpoun f For mul 8 A1,0. 0) the
substituents R20 6 R1 o \ther nzo- fyse /BlcycI|C\h delcl es
represented by part a¥_ ormul a 1 3 1) are NHé -F, -d, - CH2F,
-CHF2, or -CF3. Prefengbly, EQO and R21 gre both -H or #F, n”mhlch case
t he resultlng conmpouns are characterized by the strucfQre shown in parti al
Formula (1.0.15) above, or its corresponding difluoro analog (not shown).
The substituents ROBBnd R4 6rtHe benzo- ﬂg%ﬁﬂ bi cyclic heterdéydPes

represented by the noieties of partial Fornu
P 10 y Eccordmgly there furﬁ)1er resu|ts monetles o? partial Formulas (1.0.15) through

ﬁlxi fk'/ﬁ j\)k'/“z fkvis
R

R

(1.0.18):

(1.0.15) (1.0.16) (1.0.17) (1.0.18)

where R? is —H or —CHj; and W' has the meaning of —-O—; —S(=0)~ where t is 0,1, or 2; or
15  -N(R®~ where R® is as defined 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 core nucleus described above.

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

absent, except in compounds of the type illustrated by partial Formula (1.3.11), where only

20 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

pentavalent carbon atoms in said phenyl portion.



10 (1.3.9) through (1.3.13) are each independently -H -CH3; -OCH3; or
absent in which case the dashed line - - - - represents a double bond. It
wi || be uwoenstasegl, of course, that where R23 and R24 ar @caliBemi272& here
are no pentaval ent carbon atons in the phenyl portion of said benzo-fused,
bi cyclic heterocyles. The resulting benzo-fused, bicyclic heterocyclic
structures are shown in partial Formulag (1.0. 15) through (1.0.18) above.
15 5.2.1 G1 Is OGher Than Phenyl In addition to those enbodi nents of the
present invention where GL has the preferrred neaning of phenyl, the
present invention has also been defined above as being concerned with a
conpound of For mufego(dngp. WheghRT eand g Pothhabsepla e (esHERg SeBEPWPBY E™€ as a

NDi ety CoNpr étfakdd@ridecSHit $UcAts@Gct@Es B HRES ERiWRCn GARIBOFormUIBY (BY.$6)emut(nati7) s a
3- to 7 20 rr%r&r)bered nonocyclic, or that is a 7- to 12-nenbered, fused

pol ycycli c; fein optionally one carbon atom of said carbon ring system

may " be repl aced by, d%eb% Séﬁrﬁ%n%%ﬁﬁég gﬁgndcs o‘?ﬂ:m{& c@"h‘é sﬁbst ﬁ{seh” nd

optlonall% ﬁecon carbon atomthere and tional b% ird
carbon at®m Rh@p dlist banag-fused. bisyslia belgrogyrles, rePFP%”}S‘P@gé’ﬁ’Et'a'l Fr?\?'@ﬁ’i?i( 1 %e fr t her
concerned w tFfh-@, —GIQJTPOH{Fd—OIf-IFZF&f-F(Lﬁa,a Peterfhifd R*Narer R Bre@bttC-CHIP -+FS @Swhich

S;P?gi ?Ll: %yf‘casF Ebe resﬁ{a ngt %omgour{dlé%re cha CFCI%ernzugJ Q)?J Rmeg??ruéti_ur%ts'hg\gn (T?\f %aortY I’I '%8 nw!é
pi perazi nyl ; (1t0rﬁ5dlah®4€y1>f itsj Wrémmmgji’lﬁwo a@mz(optthowmso%&zsapiﬂiuemmﬂ past i nyl ;

Lh' azol yl; ' RYQh WHe beandeuQéH bl@))(:he hétér@@lﬁ!eé‘ﬂip?é@%ted Dyetrﬂé |n{&edé’e7-6f| p¥htial FormulasI
enzoxaz . NUCI | an Za C an cyclic
S A oSt ) arg SR in G BRaE TR By OB bically HBREE, +hat
i's ? E‘Enberlﬂh@b@ﬁfe&dné[*Gm-tdpﬁasgrﬁtﬁuﬂomﬁdnﬂt Itﬂ@lbﬁunﬂ@rsmy(goﬂm%ﬁﬂhiyt:(where

cycl ohexen »an clo a

Y Oy o M B a eV Ge SRERL NG dra 0 Pt el Sah oAt p T heSHpeREn YD
consi sting obenzmtusbcbrbrwdr;tIhptemyltﬁormmgﬂultln@b@r}w{f@[eg tﬁquI]cd@temmhc structures

bi cycl of 3. 2. érle@ﬁ&vﬁﬂ)f'part@'F%MﬁJlé%[(%35)Qi1r9§girﬁ(ﬁ‘)é|18)ad&kx&yd o[2.2.2] oct-5-enyl,
bi cycl o[ 2. 2. 2] oct-7-enyl, bicyclo nonanyl, cycl odecanyl, and

adamant apy| . s Y& 0! Q6ORSTIREPhRAL/ 02728 -66 5.2.2 Representative
Subgeneri c refres € present invention is still further concerned
especially with aInCQJHﬂBHntg grﬂﬁé&h'\é?‘nts( gaf %eobre@é?#ﬂﬁdeﬂnoﬁ%%hér&Ud;afhbé’ tlg and

5
the substituents R4, R5, n@ R are selected Iin such
| ef t - hand t epnefervest roéan@alqﬂ pbwbmrmes@ﬁt iPeantien Bas( disaObe) deénada@p@s@mb@m by 5

E geof gl) ! (()\é\‘ 89(5?@ %d g#t%%:g 6|ﬁ§ o‘ I’:‘)onQ\ylélﬁ M” \Qf'rlggn @ I%Sz}‘?e) meﬁm@de’ﬁr%d dbole F

as a moiety comprising a saturated or unsaturated carbon ring system that is a 3- to 7-

20 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. The present invention is further concerned with a
compound of Formula (1.0.0) wherein G! comprises especially a member selected from the

25 group consisting of pyrrolyl; pyrrolidinyl; furanyl; thienyl; pyridyl, pyrimidinyl; piperidinyt;
piperazinyl; imidazolyl; imidazolidinyl; oxazolyl; isoxazolyl, morpholinyl; thiazolyl;, indolyl;
quinolinyl; isoquinolinyl; benzimidazolyl, benzoxazolyl; quinuclidinyl; and
azabicyclo[3.3.0Joctanyl; a monocyclic -(Cs-C;) cycloalkyl moiety; a monocyclic
-(Cs-C7) cycloalkenyl moiety that is a member selected from the group consisting of

30 cyclopentenyl, cyclohexenyl, and cycloheptenyl; and a bicyclic -(C;-Cyo) cycloalkyl or
-(C;-Cyp) 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]Joctanyl,
bicyclo[2.2.2]oct-5-enyl, bicyclo[2.2.2]oct-7-enyl, bicyclo[3.3.1Jnonanyl, cyclodecanyl, and
adamantanyl.



* CH3 ONb FNCH3LF 20 0(2.0.5 (2.0.6) (2.0.7) (2.0.8) * * * 0O
/] OO- F3CCF3 O/ FF (2.0.9) (2.0.10) (2.0.11) (2.0.12) * OI\ I\ N O
CH3 1 \ NvOlo2bsosofN NS / CH3 NONO (2.0.1 3) (2.0.14) PCTABo025)8 (2. 0. 1
6) *** * N/ |1 1 \1\CH S~-NIN~INN NNNNN NOHCH
(2.0.17) (2.0.18) (2.0.19) (2.0.20) WD 02/ 060898 PCT/1B01/ 02728 -67 * \ \
* *+ N\ N\ / FHHICO NHZ (2.0.21) (&0.22) (2.0.23) (2.0.24) * *
\-CH3 N S N

5.2.2 Representative Subgeneric G! Moieties

The present invention is still further concerned especially with a compound of
Formula (1.0.0) wherein particularly G* and the substituents R*, R®, and R® are selected in

such a way that the left-hand terminus of said compound of Formula (1.0.0) is represented by

5 the following partial Formulas (2.0.1) through (2.0.72):

SR e R R

(2.0.1) (2.0.2) (2.0.3) (2.0.4)
0 @ ©\r 2
N.
F CH, F
O,N Cl . o)
(2.0.5) (2.0.6) (2.0.7) (2.0.8)

w-n
b
Q—0
o
o

F o—/ O?QF

(2.0.9) (2.0.10) (2.0.11) (2.0.12)
oy -
=~ N
O N N
CH, \ /N Cl \ /N ~ /
CH, N-O N-O
(2.0.13) (2.0.14) (2.0.15) (2.0.16)

(2.0.17) (2.0.18) (2.0.19) (2.0.20)



H3C O CH3 6_H (2.0.25) (2.0.26) (2.0.27) (2.0.28) * * * * [NH2 NN\ N,, N
/ 7 C NH3C N CH3 CH3 H3C CH3 (2.0.29) (2.0.30) (2.0.31) (2.0.32) HN*
H3C-_ N WoN2@s@o%\ N c FNi O (2.0.33) (2.0.34) (2.0.35) PCTAB0BAY28 * * O
0SC NO * CF3*~\ T H)-CH3 CH3 NN H3C 0 (2.0.37) (2.0.38) (2.0.39)
(2.0.40) * * 6 A Db (2.0.41) (2.0.42) (2.0.43) (2.0.44) * * * * 7D

(2.0.45) (2.0.46) (2.0.47) (2.0.48) WD 03/.060898 PCT/1B01/ 02728 - 68

(2.0.49) (2.0.50) (2.0.51) (2.0.52)
(2. 0. 56)

*

AN
Q

*

>

N
H3C

AN
Q

b:D (2.0.53) (2.0.54) (2.0.55)
yCH3 CON-CH NCH3 3 CH3 (2.0.57) (2.0.58) (2.0.59) (2.0.60)

H
(2.0.21) (2.0.22) (2.0.23) (2.0.24)
Lo iy G
CH A
HC o7 TCH,  \ Z/ 3 \ ¢ P
(2.0.25) (2.0.26) (2.0.27) (2.0.28)
l
NN =
AN AN
) $ L b
c H,c” “N” “CH, 3 H,C” ~CH,
(2.0.29) (2.0.30) (2.0.31) (2.0.32)
H A .
N * ch\ N )N/CH >7
N" SN N 3 —N
&z/ =/ \\—lpll N
(2.0.33) (2.0.34) (2.0.35) (2.0.36)
Z N
o4 o _<s | cl
N CF, —\ j
H‘[g—CH3 \ 7/ 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)



HCH3 N\ M\ N\ I / OZCH3 ) ONF F (2.0.61) (2.0.62) (2.0.63) (2.0.64)
"() :\?2 NNCHN'-aN/> N2 CH3 F3C\ N (2.0.65) (2.0.66) (2.0.67)
(2.0.68) wbo2@biB98\ | "~ OF3C N OH O (2.0.69) (2.0.70) (2caasdiyo2(&® 0.72)
5.3.0 The & Mdiety The noiety & is one of the key features of the
conpounds of Formula (1.0.0) and is preferably phenyl, but nmay al so be a
biaryl nmoiety. As used herein the term dyaryl"” includes not only such
traditional biaryl groups as bi phenyl, but fused variants thereof, naphthyl
5 contai ning and heteroatomcontai ning variants thereof, and benzhydryl
vari ants thereof. The biaryl groups that define the nmoiety & thus
conpri se biphenyl {1.2.1); 3-phenyl-pyridine (1.2.2); cyclohexyl benzene
(1.2.3); [2,2"]Di idinyl (1.2.4) blcyclo xylL(1.2.5); 2-phedyl -

t hi ophene (1.2.6); .2.7); ene (1.2.8
di phenyl net hane ¥ 02060898 PCT 2728
Him dazole (1.2.10)x 3-benzylipyridine (1.2.11); 4, 5-di phgny oxazole

(1.2.12); fluoregne, (1.2.13); 9 bazole (1. 4 phenyl (1.2.15);
1Hindole (1.2. 1@;@'4géui nol i ne gf@ 17); phena{%{)% Pene (1. 2. 1%5@5) .

phenant hridine (1.2.19); [3,3%x]bipyridinyl (1.2. 20) [4,4"]Dbipyridinyl
(1.2.21); 2-cyclohexy -pyridi ng 22); biphyg gne (1. 2.
3-benzhydryl 5 { e (1.2. ; henyl -t hi dz 0}

2- phenyl - oxazol e 2.26); 5-phenyl - pyrlnldlne

1.2.28): 2-pheny] -} I e 59 benyot h 80
(2-phenyl)- 1H Beﬁgé'oﬁggégféaﬁ 22 %)]55? anZ:I 10, 1?99%15\/(1@”%& I?zzgk(s ( )

di benzo[ b, f] azep .2.32),,where the nupb er in parenth refer to t he
al Formul a It should b ed that the p
side of t iaryl 10 |e Dewg been u§(raﬁed as

correspondi ng

bei ng non-specifi o that sai arPﬁaI Fornulas nay enbrace vat#ﬁtlons
wi t hin each noie that are consid ed to be i e the scop

pr esent |nventlzfyn°57’9 * * (305% (9859) ?2860)

| ~
©\ o *\[Nj \@i/) m
o” 0 Xy FF

attachnent on Aii

(2.0.61) (2.0.62) (2.0.63) (2.0.64)
= 0 * O
T Od e v
NO, N O  ©CH, FC N
(2.0.65) (2.0.66) (2.0.67) (2.0.68)
O o L o<
OH O
(2.0.69) (2.0.70) (2.0.71) (2.0.72)

5.3.0 The G Moiety

The moiety G? is one of the key features of the compounds of Formula (1.0.0) and is
preferably phenyl, but may also be a biaryl moiety. As used herein the term “biaryl” includes
not only such traditional biaryl groups as biphenyl, but fused variants thereof, naphthyl-

5 containing and heteroatom-containing variants thereof, and benzhydry! variants thereof. The
biaryl groups that define the moiety G? thus comprise 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-



1.2.1) (1.2.2) (1.2.3) N- * NS * (1.2.4) (1.2.5) (1.2.6) (1.2.7)
1.2.8) (1.2.9) ~Or~NH\ 0 N _j ~-D)DN (1.2.10) (1.2.11) (1.2.12) H
* ' (Wo2208)89€ 1. 2. 14) (1.2.15) WD 02/ 060898 PCT/ 1B01/ ®2TAB01/6278 R15 -

* ok % (1.2.16) (1.2.17) (1.2.18) * /_* \ \ N* N\ N* NN (1.2.19)
1.2.20) (1.2.21) * NN (1.2.22) (1.2.23) (1.2.24) S O* N (1.2.25)
1.2.26) (1.2.27) HS ~*~~S 1/ ** Ng N (1.2.28) (1.2.29) (1.2.30)
N

10

diphenyl-1H-imidazole (1.2.10); 3-benzyl-pyridine (1.2.11); 4,5-diphenyl-oxazole (1.2.12);
fluorene (1.2.13); 9H-carbazole (1.2.14); phenyl ether (1.2.15); 1H-indole (1.2.16); quinoline
(1.2.17); (1.2.18); (1.2.19); [3,3"bipyridinyl  (1.2.20),
[4,4bipyridinyl (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-phenyi-pyrimidine
(1.2.27); 10H-phenothiazine (1.2.28); (1.2.29); 2-phenyl-
benzothiazole (1.2.30); 2-phenyl-1H-benzoimidazole (1.2.31); 10,11-dihydro-5H-

dibenzo(b,flazepine (1.2.32), where the numbers in parentheses refer to the corresponding

phenanthrene phenanthridine

2-phenyl-benzooxazole

and

partial Formulas. It should be noted that the points of attachment on either side of the biaryl
moiety have been illustrated as being non-specific so that said partial Formulas may embrace

variations within each moiety that are considered to be inside the scope of the present

invention:
: X7
(1.2.1) (1.2.2) (1.2.3)
—N — * *
74
( b3
ST OXT A
(1.2.4) (1.2.5) (1.2.6)
K% N,
(1.2.7) (1.2.8) (1.2.9)

o .
N=/

Wae:
N=/
(1.2.10) (1.2.11) (1.2.12)
- €L )T
(1.2.13) (1.2.14) (1.2.15)

H



(1.2.31) (1.2.32) The above-illustrated groups of partial Fornulas (1.2.1)
through (1.2.39) which define the noiety & are optionally substituted by
R1 and R2ayowbmsmfRl and R2 may individually or together a@ppdRel/@msany ring
or rings conprising a noiety or conponent part of partial Formulas (1.2.1)
t hrough (1.2.39) which define Q. R and R2 are each a nenber 5
i ndependent |y sel ected fromthe group copgisting of -H, -F, -d; -Rl12
-OR12; -S(=0OPR12; -C(=OO0OR12; -OC(=O R12; =0 (ox0); -CN;, -NO2;

-C(=0O NR12R13; -0OC(=0) NR15R12; -NR14C(=0) NR15R12; -NR14C(=NR14)NR15R12;
-NR 14C(=NCN) NR15R12; -NR 14C(=N NO2) NR15R12; C( =NR14) NRt 5R12

- OC( =NR14) NR15R12; OC(:FN? NO2) NR 5R12; WD 02/ 060898 PCT//HEX X -71
-NR15R12; - CH2NR15 AR 14C(=0) R12; L4C(=0) OR12;

- NR14S( O)PR13, . S ) PNR12R1 3+ R-e» R13, RIi14 RT3 have the
sanme meani ngs asaﬁmmve. 5. 3. Bi phenyl ted by RlL and

LN
R2 The |eft-hand-side of a conmpound of Formula (1.0.0) has thiazolyl- and
anal ogous 5 anide (hddfei with an et hefl.24Ri oether or sul fdR18)Iinkage to a
substituted phen —~ Whereas, the right-hand-side of a conpound of

Formula (1.0.0) : nbodi meqgt s— where=& has the ni f Dbi phenyl
\ / |tuents Preferaply, ly g single
substituent, RL or S present, Ayl gro Juted in

that is substitn

the 4-position by the noiety cont al n| ng the substituents RA, RB and E.
This preferred rigHt2180 hand-si de of (h@2@®onpound of For rr€.112321Q1 0.0) may
be represented by Formula (1.0.4): Re RL nDRA z,z RW9 ) mE (1.0.4)
Were Rl and/or R2 is -H there will be no substituent : I on

attached to the ey of the |eft<hand.side of @' f Formul a

(1.0.0). Such e are 15 pot as|| d as those cpnpounds of the
-have a substy especially a s#dstituent at

the 2-position of either one or both of t he phenyl groups conpri se

present inventiag
t he bi phenyl noiety. Thus, in some preferred enbodi ments of e conpounds
of the present inveakepn, the nmeani ng(v22R1L and R2 is def{ieed)as -H, -d;

-F; chlorinated- and/or,fl uor| nat ed- (C1- C3)N al kyI chl or Lnat ed-_gnd/ or
fluorinated-(Cl am or \>\
\ o~

(1.2.25) (1.2.26) (1.2.27)
“ @4’1} O
. \ * \ *
- SIS Lo
S *
(1.2.28) (1.2.29) (1.2.30)
H H
N N
O -
. N
(1.2.31) (1.2.32)

The above-illustrated groups of partial Formulas (1.2.1) through (1.2.39) which define
the moiety G* 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 (1.2.39) which define G?. R' and R? are each a member

5 independently selected from the group consisting of —H; —F; —CI; -R'%, ~OR'%; —S(=0),R"*;
-C(=0)OR'%, -OC(=0)R'?; =0 (ox0); —CN; -NO,; -C(=ONR™R™; -OC(=O)NR"R'%;
-NR"“C(=O)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'%;



20 (C2-4) alkynyl. It is preferred to have a hal ogen group at the point of
t he nol ecul e occupied by the RL or R2 substituent, since it usually
results iwoioapsmsved i nhibitory activity. It is contenpl at @dTiiBo1/d2@280 t hi n
t he scope of the present invention that RL or R2 is a small lipophilic
group conprising -Cl or -F; chlorinated- and/or fluorinated-(Cl-C3) alkyl;
or chlorinated- and/or 25 fluorinated- (&l - C3) al koxy. Accordingly,
enbodi ments of the present invention in which the noiety & is biphenyl
substituted by RL and optionally R2 include those represented by parti al
Formul as (2. 6. t hr ou 2.6.12): 02/,060898,PCT/ 1B01/ 02728 ~72 H3C F
R O oG GO R & R RS MR B RECNOR o MR GEORE, gdy
(2.6.5) (2.6SHO)NBR'E wWhe®R'S RI2RE, a)d R'2h&eBe seireGredhingd-RClelidd ahtyeCH
(2.6.10) (2.6.11) (2.6.12) 5.3.2 & In Specific Enbodi ments 10 Enbodi nents
*gghﬁr kJéystrated with regard to the

of the prese I njenti.o be. f
noi ety Q& angg'1 G216 BiBhenlT Sunstinire ; ere & has the preferred

meani ngs of pheny ol I ri < h I ngs
stch agbi phonyl s, RIS ¢ cARBRLES Pt dT o hes 8R0S HERLLRS
(1.0.0) repragéateeleibyitt A ethsr.| BRPAE prastioal FHHRIAIP s sukstiuld Phenyhravgh
(3.0.74): F khdreas’ the dight-Frarid-side* of 4 oMpdund (o3-F3rrd)ia (830.6) &mprises embodiments

where G? has the meaning of biphenyl that is substituted by substituents R' and RZ.
Preferably, only a single substituent, R'or R%is present, and the biphenyl group is substituted
in the 4-position by the moiety containing the substituents R*, R®, and E. This preferred right-

10 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, there will be no substituent at any position attached to the
remainder of the left-hand side of the molecule of Formula (1.0.0). Such embodiments are
15 not as preferred as 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-C3) alkyl; chlorinated— and/or fluorinated—(C, -C3) alkoxy; or

20  (C5-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. [t 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;-C3z) alkyl; or chlorinated— and/or

25  fluorinated-(C -C3) alkoxy.

Accordingly, embodiments of the present invention in which the moiety G?is biphenyl

substituted by R' and optionally R? include those represented by partial Formulas (2.6.1)
through (2.6.12):



WD 02/ 060898 PCT/ 1B01/02728 -73 N CH3 NO2 O (3.0.4) (3.0.5) (3.0.6) F
CF3 N F (3.0.7) (3.0.8) (3.0.9) FFOCH3 * * I\ | CF3 1 I\ I\ N* NN
(3.0.10) WB.00/04mYs (3.0.12) F NF F (3.0.13) (3.0.14) (3POTAB)L/AN728 * |\

INF F\N I/ s*\ 1 1/ N(3.0.16) (3.0.17) (3.0.18) N2 * I\ / \ HI \
NI \ Ng (3.0.19) (3.0.20) (3.0.21) WD 02/060898 PCT/ 1B01/ 02728 -74
-72 -
HC
H,C-O
(2.6.1) (2.6.2) (2.6.3)
F F * CN * *
< me- O~
CF,
(2.6.4) (2.6.5) (2.6.6)
Hsc\
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 G?In Specific Embodiments

10 Embodiments of the present invention may be further illustrated with regard to the
moiety G? and the substituents R" and R?, where G? has the preferred meanings of phenyl,

cyclohexyl, and pyridyl, as well as other meanings such as biphenyl, by the right-hand
terminus of a compound of Formula (1.0.0) represented by the following partial Formulas
(3.0.1) through (3.0.74):

Yo P g

(3.0.1) (3.0.2) (3.0.3)



N II1CF3 * *
(3.0.26) (3.0.27)

(3.0.31) W8.00088Ys8 (3. 0. 33)

/[ N*\ I N \ |
N HNN * NH -1 el
PCT/ 1B01/ 02728

"Thi-,.
-75 CF3 N OS

(3.0.22) (3.0.23) (3.0.24)
N O-CH3 NC2 (3.0.28) (3.0.29) (3.0.30) CF3
(3.0.34) (3.0.35) @ETABGGRTBH3

* % * (3.0.37) (3.0.38) (3.0.39)
N==~ (3.0.40) (3.0.41) (3.0.42) WD 02/ 060898
(3.0.43)743.0.44) (3.0.45)

_CH,
NO, 0
* OO
* . * *

/| CH3

&
L,

(3.0.4)

CF,
*
o
*

(3.0.7)

*

O-ﬂ

(3.0.10)

*

(3.0.13)

‘\,/ F '.

(3.0.16)

(3.0.19)

*\ NHz *

(3.0.5)

FFFO-F\

F* (3.0.25)

* %

(3.0.6)

* ! !

(3.0.9)

H3C CH3 CH3

N
i

*

o-CHs
AN X
| | AN X
A L
N N * = =
* N N *

*

(3.0.17)
DYSN
~d
NS

|
N
(3.0.20)

(3.0.12)

*

(3.0.21)

*\ N* O

* %
*



* F N (3.0.46) (3.0.47) (3.0.48) * * * * * )a* (3.0.49) (3.0.50)
(3.0.51) * * * (3.0.52) (3.0.53) (3.0.54) N CH3 H (3.0.55) (3.0.56)
(3.0.57) WH32Medd98 * (3.0.58) (3.0.59) (3.0.60) 1CF3 OH @CFABOL/G2728 *
(3.0.61) (3.0.62) (3.0.63) WD 02/060898 PCT/1B01/ 02728 -76 H3C CH3 CH3 * \
\ N (3.0.64) (3.0.65) (3.0.66) HNN CH3 N O O (3.0.67) (3.0.68) (3.0.609)
ONS* *-~(3.0.70) (3.0.71) (3.0.72) [fHF2 O O* (3.0.73) (3.0.74)

* /N
2 o oh

*

(3.0.22) (3.0.23) (3.0.24)
F ~ F
@L QF ]@L
* *
(3.0.25) (3.0.26) (3.0. 27)
=N
KEL w@ Wﬁl
(3.0.28) (3.0.29) (3.0.30)
CF,
*\Ci *\N: \Z *\Q
(3.0.31) (3.0.32) (3.0.33)
* NH *
i * S * / S
U *
(3.0.34) (3.0.35) (3.0.36)
CH,
* * ~N
Z N | N
s, . 7 cH,
(3.0.37) (3.0.38) (3.0.39)
H,C._ CH, * CH,
Al Sy o
1 b =
N * *
(3.0.40) (3.0.41) (3.0.42)



5.4.0 The RA and RB Substituents The group of partial Fornula (1.0.4) above
is substituted in the 4-position by a noiety containing the substituents
E, RA, amdoRBjocosbs ch may be represented by partial Fornul @ TAB(110212815) : RA
I.E CRBM(1.1.15) where mis O, 1, 2, or 3. In the nore preferred
enbodi nents of the conpounds of the present invention, mhas the neaning
of O or 1. When mis 1 the noiety -[RA-GfRBJmis present, 10 and RA and RB
are preferably each a nmenber independently selected fromthe group
consisting of -H and (Cl-C4) alkyl. WO 02/060898 PCT/ 1B01/ 02728 -77 In

ot her preferred enbodi nents of the present |nvent| on RA and RB may be taken
together, but only in the case where mis CFsto forma spiro noiety of
Formula (1.2.0): p/zz—t;\r (H2C C )N 2)s \120) 5vvher*s are

i ndependently O ded that th r+sis at |& 1, but not
greater than 5; XA is'-CH2, -CHR', or - 1) 2- where eacthlls sel ected
i ndependently of tB&431 her and each RI304s t he sanme meani®§48s defi ned

herei n; -NR15- where R15 has the sang ni ng as defined herel n, -0-; or
-S(=O0t, wheret is 0, 1, or 2; and sa?{%jro noiety s+ tlFuted as to

*

any one or nore carh at.ons thereof by o3 substltuents as to a 10
nitrogen atomthere y 0 or 1 substitue R15, and as to fur at om
thereof by 0 or 2 oXygen atons. Accordingly, there results |nter al i a,
the noieties illustmateg by partial Fqgoubps (1.5.1) thro gb4g)1 5.12): L~
R14 14 R14 R14 R14 Rl14 R14 6R140(151) (152) (153) (1.5.4) (1.5.5)

(1.5.6) Ri14 14%@1RR14 NN~~\®j15-N

@

(3.0.49) (3.0.50) (3.0.51)
(3.0.52) (3.0.53) (3.0.54)
N N 7
CH, H
(3.0.55) (3.0.56) (3.0.57)
CH;, . H
. N ‘ Ny
Y/
L oY, T
(3.0.58) (3.0.59) (3.0.60)
/CFB

*
QO
xI
N'Tl
*
Q_o

OH
*

(3.0.61) (3.0.62) (3.0.63)



15 14 15 ORANR SR 11 15 R 14 15 (O1 (1.5.7) (1.5.8) (1.5.9) (1.5.1 0)
(1.5.11) (1.5.12) wheret is 0, 1, or 2; and R14 and R15 have the sane
meani ng awodefsosesl herein. Preferred neani ngs of the Rl4 eahaBovezers
include -F;, -d; =0; -OH, -CH3; -CH20OH, -CH(CH3)OH -C(CH3)20H, - OCH3i
-C(=0 OH;, -C(=O NH2; -NH2; -NHCH(CH3)2; 20 -NHC(=0) CH3; -NHC(=0 OCH2CH3;
-NHS(=0) 2CH3; and -S(=0) 2NH2, resulting.4g1 noieties such as those of
partial Formulas (3.1.1) through (3.1.34): F HOCH3 H2ZN O (3.1.1) (3.1.2)
(3.1.3) (3.1.4) (3.1.5) WO 02/060898 PCT/ 1B01/ 02728 -78 * * * * * * x
HZN~ OH Zz~*-OCH3 F F OHO (3.1.6) (3.1.7) (3.1.8) (3.1.9) (3.1.1 0) *okok
* o x % x H  NCH3H,RMGB;H3CO OCH3 H3C O4Hp (3.1.11) (3 3

(3.1.14) (3.1.15) *[* H 1NyCHSONH HBC1 HO p it
(3.1.17) (3.1.18) 3

(3.1.21) (3.1.22) (BB.1J23) * * .
(3.0.64) (3.0.65) (3.0.66)
HN SN CH, —
Oy °
* * O * *
(3.0.67) (3.0.68) (3.0.69)
O&N * N * S "
B O W
' F
(3.0.70) (3.0.71) (3.0.72)
_CHF,
o) o)
O 2ol
(3.0.73) (3.0.74)

5.4.0 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 E, R* and R®, which may be represented by partial Formula

5  (1.1.15)

(1.1.15)
where mis 0, 1, 2, or 3. 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,

10 and R" and R® are preferably each a member independently selected from the group
consisting of -H; and (C4-C,) alkyl.



HBCOONaN OHHOOHH (3.1.24) (3.1.25) (3.1.26) (3.1.27) * * * * *
** * HHHIOHCNO CHB3 HO OO (3.1.28) (3.1.29) (3.1.30) (3.1.31) *
* k% OHwH3oa3s HO CH HO 3 (3.1.32) (3.1.33) (3.1.34) paDiBe//263398
PCT/ 1B01/ 02728 -79- 5.4.1 The Rc and R D Substituents As al ready
described, Rc and R have the sanme neaning as defined above for RA and RB,
except that one of them nust be -H and.4hey are sel ected independently of
each other and of RA and RB. Accordingly, all of the particular and
preferred enbodi nents of the 5 conpounds of Fornula (1.0.0) detail ed above
with regard to the RA and RB substituents, are for the nost part also
particular and priefaier etfasred mbeginests of thehrseseahipeRitiens RoRNESY miavzbe (@kem. 0)
with regard fogethidiubRenipinthdFass Whab vt it eNb form 2.spirolMeietyof Rdryiula fNE.63) | 1= The
subscript j has the neaning of 0 or 1. Were j has the nmeaning of 1, which
is the 10 preferred meaning, the noiet N(R3) is present and the
conpounds of Fornmula (1.0.0) are esse X t hi azol yl - and anal ogous

ami des in structure. The nitrogen afl subﬁ? Asuent R3 is preferably
selected from-H, -(Cl-C3) alkyl; and -(&1-C3) al koxy; and is nore
preferably -H, -CH3; or -OCH3. In the nost preferred enbodinents(p§0 he
conpounds_ of Fornula (2.0.0 R3 has the neanin -H 15 Were

the pref et r e#sReaAMhS 2GHNGRREMFNYY & hiargviderbingl e g‘r"? Q" frgdh PHgEHf b‘ﬁﬁ‘@hyl
cycl opentyl , gregted tiodmess W' js 40k -DHR', oxaaiRAR6 Wpbre ebti Ridisaettpl indpepbietly lof

3- phenyl - pyrth&“o{ﬂﬁr and%\éﬁﬁ %/ lhel%%‘ﬁ\é%%mn%%i &afr]é%d éuh dwd  whdre RIGYE! #TPJ‘SXY'

especi al Iy pheny cyc he nmeaning o
which is a I%W@P@@Péﬁf'%aﬂieﬁg @‘n&h %ﬁ Pré""]erei t$5‘11 ?rr?eancrﬁﬂ'%swo myes)
i s absent an# stifsetueame auatsonefor Fereaa@n alonfd. thredibg 0as S ebstitbhty RI| otoi 1oyl

20 mi et jes, n|kocﬂ%mtogneih%g§'§6§ B oP b HBLieRe RENAR 6Gh ANGurS Jtbi ki or B o 8§

conpounds” of

oxygen atoms. Accordingly, there results, inter alia, the moieties illustrated by partial

Formulas (1.5.1) through (1.5.12):

. * é é\ R1L€j RM l I R™ R“\@/RM
ZS 14 14
R R RM O

(1.5.1) (1.5.2) (1.5.3) (1.5.4) (1.5.5) (1.5.6)
e N
Z<
' R'S
(O)t

15
(157) (1.5.8) (1.5.9) (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.

Preferred meanings of the R substituent include —F; -Cl; =O; —OH; —CHj; —CH,0H;

—CH(CH3)OH; —C(CH;),0OH; —-OCH; -C(=0)OH; —C(=0O)NH,; —NH,; —-NHCH(CHs),;

20  -NHC(=0)CHs;; -NHC(=0)OCH,CHy3; -NHS(=0),CHjz; and —-S(=0),NH,, resulting in moieties
such as those of partial Formulas (3.1.1) through (3.1.34):

~ HO~ “CH H,N” ||
2 o)

F
(3.1.1) (3.1.2) (3.1.3) (3.1.4) (3.1.5)



is represented by Fornula (1.0.7): Ra ROWCI"" Y2 R 5131 Rn Rt
mNa WRa Rs R6 (1.0.7) where all of the substituents and conponents

t her eof , wWOo®2/060898 WL; V2; Y; g, k, m and n; Rl, 25 R2, R4T/IRH/022a3d RG;
and RA, RB, Rc, and R, have, for the nost part, the sane particul ar and
preferred nmeani ngs described in detail herein, as where j is 1 and the
conpounds are thiazolyl- and anal ogous_gd des in structure. WO 02/ 060898
PCT/ 1B01/ 02728 -80 5.6.0 Els a Miety of Partial Forrmulas (1.1.1) -
(1.1.15) Eis a nenber selected fromthe group of noieties defined by
partial Formulas (1.1.1) through (1.1.15) illustrated further above. The
noi eties of partial Formulas (1.1.1)" through (1.Ix% i cftne the E
group are typically but not* éessarlly aC|ds, am ¢ Ner ocycl yl
groups that act aswxacid anddani de mn Cs, but the ited to
these types a{-#jifélonal ghoups. Th @Emps of pA aHH 1. 1. 6)
through (1.1.9) whrch definvk;he E gryup are typicrllry but not fiecessarily

tertiary al coho nd their tics cially gous ac d
nitrile nnletleE§1®ut t hey gre not |n1§§§§to theszgﬁéges of %u‘% i onal
groups. The noiett of partial Fornulas (1.1.10) tkreugh (1.1.15) which
define the 10 E g are t aIIy npt necessy y i nvers$ M des and
their mnetics, b hey ar Cnhese ps of f i onal
groups. O hery noigties as d |bed eln nay be erpl oyed a

ri ght - hand-si de o}, the qp@goun @f For mk@ (1.0.0).ofhese noietiePare

bi oi sostereic in that théy permt the conpounds of Formula (1.0. Qg
cont ai ni ng t herBt'd tachi eve G4 i nhi bid{-6H essent (Al-14) eqU|va@én5)to t hat
achi eved by ot her nnletles especially acid, 15 am de, al coh'ol.¢«"and

i nverse am de nnletl 'ccordlngly E is a nexer sel ected f
of noieties defln tlal For SH( 1. ] t@rq“gh (1.1

nmoi eti es |nclude/&ups gnt s ggﬁg and R 4" Wel | as R R9, RI16,
and R', and |H§fhe)c se of pa Foomul a (1. T715)Uthe noiety c¢Qmnsists of
a n|trogen contalnlnq heterocycllc rlng system Al 190f the nojeties of
partial 20 Fornul 4379 1. 1) throuf'-{1. 1. 15) ar®%at®¥ ached to €He'® emai ni ng

portion of Formula (1.0.0). *
NH _N o)

and sai d

O H,C CH, ) S
(3.1.20) (3.1.21) (3.1.22) (3.1.23)
H,C o 0 6
N N N
o H HO o H
(3.1.24) (3.1.25) (3.1.26) (3.1.27)
'ﬁ‘l ENio ’fruj\”/o‘m
HO H N 3 m
0
(3.1 28) (3.1.29) (3.1.30) (3.1.31)
i HO

3 1.32) (3.1.33) (3.1‘34)



5.6.1 EIls a Miiety of Partial Fornmulas (1.1.1), (1.1.2), or (1.1.3)

Enbodi nents of the present invention wherein the definition of the E group
is illuswpateehshy partial Forrmulas (1.1.1); (1.1.2); andPCI/ako1d)728are as
follows: 0 0 0 RT R OAANI1I-1A ~ORIAR 0R9 25 (1.1.1) (1.1.2)
(1.1.3) One of a nunber of preferred noieties for defining the E group is
that of partial Fornmula (1.1.1) where RfA has the neaning of -H, which is
a preferred neaning of this substituent. Wiere R7A is hydrogen and mis 1,
2, or 3in Fornula (1.0.0), a sinple carboxylic acid -000H results, and
the group becorres 2 lower_zal kanoi ¢ acid. WO 02/ 060898 PCT/ 1B01/ 02728 - 81
R10 is an o fi he m)l eties that deflne R7A, and there

may be up to thr h substi bren resent . t R10
substituent incl u%e%'r Sﬁ)éﬂfﬁcr'%erd py?% %y t@?esarg%um an' Egna?d 8@?"9 isin
turn opti onadrdyRs aknept thattane dbjheopmuss b8 —$lilosd ineyerst @leRtES! lndﬁh@ﬂdentﬂ' OerQCh F,
-A, -CN, - NGRer an&ok R érQlRmAccﬁrldhf@PWall Gf(ﬂ@lpaﬁ:{ﬂjlaabﬂﬂyﬁrefe%d erhl%]d@r%n?s ofltrﬁb 3)

preferred enbodi rrenti :95/ such R11 su (ﬂ %ukkond here will be 1
or 2 substi t EANPYRP me”h‘?t“ﬁ detpied el gegar tophe Ropnd ROppSttugiig@re - oH, -
-CN, or - N GeB)a.md3t pérerlad pyrticidneaneg preserred emmbodimeuts hof Rielcospbgrtdss tafi Entmugend

when present(1|0to)rN§hréa,rartofthcaI RO OBRRAR.&8s of the RLO0 substituent further
i ncl udes -F, 0X0 -OR16, -NO2, -CN, -C(=0 OR16,

- O C(=0) R16, 5.5 C( =fHe\IieiRLZN(R __C( =O NR16R17, -NR 16R17, -NR 16C(=O Rt 7, 10
-NR 16C(=0 OR17, - NR16S% :05 2R1-7, or -S( :O),2NR16R17. The sub-substituents
R16 and Rl? conpr Tiessubddriptj Q& th&heasihkyflo, or pr @frereginky the Gtdaning of(1CRHiICH js the

al kenyl ; e&ﬁ%q(ﬁr}é% rg%altﬂﬁyrln?ue@r ertrq%g abL rgs}éﬁLQerr lﬁ?¥%mpo%n§’§'¥fl Forrﬂ&Q%}’ b; 0) or

pyridyl . Sal

groups are i#etearH 'i‘i‘p&t"?'%?r‘?é(l |ayd §G%§1°P? G'E”é’éls H‘ys"uﬁtﬁret o'hs nﬁ'@sgﬂ PtP'ﬂieWP%“tueFf -d,
or ]:CN ﬁmﬂg ib bféfe’ﬂélﬂ}k/@iel’cfgﬁlfrbﬂd—lﬁdmﬁmpélWI aR@ a(U, g palidky; (?ﬂ:@rs rhdre b&fdr@bry
preferred t t 1 stitu e

substituted g_t' CEF‘ g Q)c,%#’ CTJ—‘!% %W‘%N‘&ﬁ grdﬂln-mf\lr%lggﬁ| C\f\’ﬁ1 Oune E%a hd RL7
are |ndepend(érﬂQ)y?-hPISmeme@HBsOfoﬁ"that the R10 substituent when present be

-F, -d, -CF3, - % C(=0) OR16, or -NR16R17 Wnere R 16 and R17 are
i ndepende’ht ly -H Wf‘efﬁ haSTthe@EEffaWd reRaRiag ob Pegrek (G chas ritfoptiefepd sreening ke -

compounds of 8k Bodrly by Bbnes 0o F BP0 G A bpfen Ry BRI blaor mul @

(1.1.1) base rre an ng escri

i ncl ude, i nt@’rc'oh?’ﬁy'dm”%eﬁ@ flHP TR Idiey! ngLPﬁ%{C'PWeIXYJsteﬁ%RC@HY tRrepyar eycighexyl, or

biphenyl; and j has the meaning of 0, which is a less preferred meaning than where j is 1; the
moiety —N(R3)— is absent and the compounds of Formula (1.0.0) are essentially nicotinoyl
20  moieties, i.e., ketones in structure. This ketone structure of the compounds of Formula (1.0.0)

is represented by Formula (1.0.7):

(1.0.7)

where all of the substituents and components thereof, ie., E; w' Wz; Y; g, k, m, and n; R,

25 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

thiazolyl- and analogous amides in structure.



Formulas (3.5.1) through (3.5.15): 0 * *1~100 ONH3 CH OH O- 3 O-CH3 ni
CH3 H3C CH3 (3.5.1) (3.5.2) (3.5.3) (3.5.4) (3.5.5) 00 O,-T-- CHB3 OO
OHd d wWwol2eages | | ~ NCH3 (3.5.6) (3.5.7) (3.5.8) (3reTABo®@73. 1 0) WO
02/ 060898 PCT/ 1B01/02728 -82- OOOO Op OOp OCF3 ONCH3I NH2 CH3
~/ (3.5.11) (3.5.12) (3.5.13) (3.5.14) O*)~OCH3 H3ICCH3 (3.5.105)
The E group is represented by partial Fogowla (1.1.2) in which the nitrogen
atomis substituted by RO where RO has the nmeaning of -H, -(Cl-C4) alkyl;
-(C3-C7) cycloal kyl; phenyl; benzyl; -C(=0 OR16; -C(=0) R16; - ORL6;
-(Cl-C2) al kyl - OR16; or (Cl C2) aIkyI ( O)CR16 where R 16 is -H or
-(Cl1-C4) al k60 pRrds a Mojety-efHartidl o g (1.1 Accor di ngly, enbodi ments of
the present invention where the E group i's represent ed by partial Formula
(1 1.2) may be il Eisa memlest seisctécidnoihe oppp paneiptisls deinedy partigl £ormutes (1-hibugh

through (1.1.15) illustrated further above. The moieties of partial Formulas (1.1.1) through

(1.1.5) which define the E group are typically but not necessarily acids, amides, and

5 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 (1.1.6) through (1.1.9) which
define the E 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
10  E 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,

15  amide, alcohol, and inverse amide moieties.
Accordingly, E 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 R7a, R7g, and R,
as well as R7g, 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

20  Formulas (1.1.1) through (1.1.15) are attached to the remaining portion of Formula (1.0.0).

5.6.1 E Is a Moiety of Partial Formulas (1.1.1), (1.1.2), or (1.1.3)

Embodiments of the present invention wherein the definition of the E group is

illustrated by partial Formulas (1.1.1); (1.1.2); and (1.1.3), are as follows:

o 0 , o .
0 3G G/ N
PIQPLA N o |
* O Rg RQ
25 (1.1.1) (1.1.2) (1.1.3)

One of a number of preferred moieties for defining the IE group is that of partial
Formula (1.1.1) where R75 has the meaning of —H, which is a preferred meaning of this
substituent. Where R7a is hydrogen and miis 1, 2, or 3 in Formula (1.0.0), a simple carboxylic

acid -COOH results, and the group becomes a lower alkanoic acid.



(4.2.5: A NAOXHNOGKH* NONAOHNO HI I I CH3 CH3 CH3 H3CO CH 3
(4.1.1) (4.12.2) (4.1.3) (4.1.4) (4.1.5) 10 Those enbodi nents wherein the
defi ni ti oNOooR/o&sPE t hat of an am de group, are illustratedThpoperis al
Formula (1.1.3): O * NNRA RO (1.1.3) These and other preferred

enbodi nents of the conpounds of Forrmula (1.0.0) 15 conprising noieties of
partial Forrmula (1.1.3), based on the negnings of R7/A and R9 descri bed
above, include, inter alia, the following groups illustrated by partial
Formulas (4.5.1) through (4.5.20): WO 02/ 060898 PCT/ 1B01/ 02728 -83 O *~O
*O~J CHNH 3 NHNHZ N*N CH3 |-V H (4.5.1) 5.2) (4.5.3) (4.5.4)
(4.5.5) O 0 F OROQ,ixamortipnasylsituent ef ke mojgties that dettnesR a'(daﬂh%few)avéba uB t‘B)

E Z" g ié) ( 445%%&%@%&{1&?5 wﬂ'e!n 'ﬂrégerq': The Nea@\oq Ntk ke s&b‘étltﬁer;]t Ikiubés éregﬁ))r
( pyridy! where said phenyl or pyrldyl |s in turn optionally substltuted by up to 3 substituents R"*

where R'" is —F, —CI, —CN, —NO,, —OH, —(C;-C3) alkoxy, —(C;-C3) alkyl, or -NR'®R". In
5  preferred embodiments that include such R'' substitution, there will be 1 or 2 substituents R"’

that have the meaning of —F, -Cl, -CH;, —OCHs;, —OH, —CN, or —-N(CHj3),. 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, =CF;, oxo (=0), -OR'™, —-NO,, -CN, -C(=0)OR'®,

-0-C(=0)R"®,  —C(=O)NR'™R", -O-C(=O)NRR", -NR"™R", -NR"c(=0)R",
10 -NR'"C(=0)OR", -NR"*S(=0),R", or -S(=0),NR"°R"".

The sub-substituents R'® and R" comprise —H; —(C;-C,) alkyl, preferably -CHs;
-{C,-C,) alkenyl; —(C5-Cs) 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
15  is preferred that the R' substituent when present be pyridyl optionally substituted by —F, —Cl,
-OCHjs, —=CN, -NO,, or -NR"*R"” where R'® and R'" are independently —H or —-CHj; or that the
R' substituent when present be —F, —Cl, ~=CF3, ~CN, -NO,, ~C(=0)OR®, or -NR'®R"” where
R'® and R"" are independently —H or —CHj.

These and other preferred embodiments of the compounds of Formula (1.0.0)
20  comprising the moieties of partial Formula (1.1.1) based on the preferred meanings of R7a

and R’ as described above, include, inter alia, the following groups illustrated by partial
Formulas (3.5.1) through (3.5.15): '

o)
o) o) PR 0 o CH,
CH 70 |
*)LOH *)Lo/ ? A *)LO/\CH?, *)J\o/\/N\CH3
(3.5.1) (3.5.2) (3.5.3) (3.5.4) (3.5.5)

O
; 1, K8

0
Ao
/U\o/\(CH3 cl /@2
OH | ] F | ] He
CH

(3.5.6) (3.5.7) (3.5.8) (3.5.9) (3.5.10)

e



HFHO HO11 HI H CHCH3 3 (4.5.16) (4.5.17) (4.5.18) (4.5.1 9)
(4.5.20) 5.6.2 Els a Miiety of Partial Forrmula (1.1.4) Preferred
enbodi menwe oeleisbe present invention also conprise those eompBuns2sof
Formula (1.0.0) wherein termnal noiety E falls within the scope of partial -
Formula (1.1.4), 5 i.e., enbodinents of this type are enconpassed within
the scope of the E noiety when it has tge-neaning of partial Fornula
(1.1.4): O AKNN RB F9v (1.1.4) wherein R7B is a nonocyclic or bicyclic
het erocyclyl which is a nenber selected fromthe 10 group consisting of
tetrazol -5-yl; 1,2,4-triazol - 3 yl; 1,2,4-triazol-3-o0on-5-yl;
1,2,3-triazol-%yl; imda 02.- yl; inldazol 4-yl; imdazolidin-2-on-4-yl;
1, 2, 4- oxadi az{ -ylé 1, 2, _oxadi azol - on- 3 yI , 2, 4- oxadfazol - 5-yl ;

1, 2, 4- oxadi azol - B-onf 5-yl; 133, 4- oxadl - oxadi azol~@- aF, 5- yI

oxazol yl; isoxazo pyrr ol (p%razolyl }gyl; gl ut ak ayl
pyrrolidonyl; 2- p ridon§? @ pyridonyl ; 4-pyridoni|; pyri dazi -onyI;
pyridazi n-3-onyl ; thiazolyl; i3t hiazolyl; WO 02/ 060898 PCT/ 1B0 728 -84
thi adi azolyl; nmrsphol i nyl; @a@yhi azinyl; pwgayl; pyrimdinyss1pyrazinyl;
pyri dazi nyl ; ingolyl; i ndol i nyl; isoindolinyl; benzo[ b] f uranyl ;

2, 3-di hydr obenzpf uranyl ; 1, 3-di hydroi sobenzofuranyl; 2H 1-benzopyranyl;

2- H chronenyl omanyl ; benzothi enyl; 1Hindazolyl; benzi m dazolyl;
benzoxazol yl ; g%tﬁgxazolyl benzot hi azol yl ; benzotri azol yl;
benzotr|a2|nyh+c ; azinyl; 1,8 5 naphthyridinyl; quinolinyl;

i soqui nol i nyl ; *qui l'inyl; quinoxalinyl; pyrazol o[ 3, 4-d] pyri m dinyl;
pyrinido[4,5-d]@¢fﬁmld|nyl; i m dazo[ 1, 2-a] pyridinyl; pyridopyridinyl;
pteridinyl; and 1Hpurinyl. Partial Formulas (1.1.3) and (1.1.4) are
simlar and the dirs¢ Erareuipos rapessemiehby partial §hmu4|€d(1562) rroweich thPaittoperl atPorisrul as
(1.1.3) and e 0 R 10
(1.1. 3) (1. 1@%51% b?k wﬁa’ek Lés%}?%me!an%ﬁgf) Cﬁ E?/I '\&:f f)’ﬁ&o%@ﬁg%nl

r emai ni ng poP%ﬂZ@'n-ﬁFoaoﬁowﬁ%iuﬁlﬁ -(Cs- Cz) a'kY'—OR % or ~(C-Cy) alkyl-C(=O)OR™;

where R'® is —H or -(C,-C,) alkyl. R'®is preferably —H or —CHs.

5 Accordingly, embodiments of the present invention where the E group is represented

by partial Formula (1.1.2) may be illustrated as follows by partial Formulas (4.1.1) through

4.1 5)
CH CH CH /O
3 A H,C CH3
4.1.1) 4.1.2) (4.1.3) (4.1.4) (4.1.5)
10 Those embodiments wherein the definition of E is that of an amide group, are

illustrated by partial Formula (1.1.3):

(1.1.3)

These and other preferred embodiments of the compounds of Formula (1.0.0)

15  comprising moieties of partial Formula (1.1.3), based on the meanings of R7a and R°

described above, include, inter alia, the following groups illustrated by partial Formulas (4.5.1)
through (4.5.20):



of Formula (1.0.0) and it is, accordingly, readily distinguishable froma
noi ety of partial Forrmula (1.1.3) in which RFTAis |linked to the remaining
porti on oWoaxoerspound of Forrmula (1.0.0) through the am aeThBoKdRI?ZSy noi ety
-C(=O NR9-. Where v is 1, on the other hand, 15 both the R7B and the R7A
noi eties are linked to the remaining portion of a conpound of Formula
(1.0.0) through the am de bridging noiety-C(=ONR9-. In this instance, the
di stinction between the noieties of partial Fornulas (1.1.3) and (1.1.4)
conprises the difference between the neanings of the R7B and the R7A

noi eties. This difference has already been described above in detail.

In order to faciditate theofol | owi ng description, phe nonocyclic
heterocyclyl noileties gj?\{re Bheycl i dl_het erocycl | noieties 5/‘
treated toget her alhigd t her Nf afe discChslsed as se drate gr y one
or nore of the carbon atons df the phenyl a‘enzyl ﬁhet erocyc noi ety
is substituted by 0 to 3 substituents R14 ere R14 h t he rreanl ngs and

preferred neaniggs) 25 already)descri bedsapove withsgggard to pakt)al
Formulas (1.1.1 81 1.2), an d (1 1.3). Any one or nore of the nltrogen

atons, which t e a@p ed oqyu y in the cas® of t

het er ocycl yl i :@. an are | nt of chrrent

het er ocycl ylI* etY, are ti naFI y* su ut ed t| tuent S
R15. Any sul fur’at om whi ch 'happens to o curFr n terocycl |ety, t hat
is not a point of attachnment of said heteroc cIyI |et is

substituted by 656, or 2 dfygeén atons. (4’@@02/ 06089185F9Q‘:T/ 1BO1/ 0425712@ -85
The optional nitrogen heterocycl yl substi tuenlj: R15 conprises -H -C(=0) R16;

- OR16, pref er(abl ) alckyl RHB, - C(=0) OR16; -(Cl1-C2)
al kyl - C( O) ON 6 @refefahly - CH3;, = (Q2-C4)
al kenyl ; (CI*—|2) ( -C?)" C Io I kyI er : u |s Q_N2, pjﬂef \ab y

cycl opropyl phenyl(?I benzyl ; py or qi nol i nyI The al kylI, N al kenyl ,
al koxy, cycloal phenyl and qui nyl gro hus
i ncl uded are ‘bgr Qnal |y sdﬁgﬁgtu ed w%g)@lp to 2 §‘E§§Jt)r tuents?ﬁ?g) The

sub- substi t uent orrpr(Dse -CN; 8R19;

-NR18R19; - NRI8 =0) 9 185éL ~ - S(jb P R19,
where p is I ¥ 2 ereFeriEIy 2; -(clia)Tal kyI prefergbly -CH3; "and
-(Cl-c4) al koxy, where R12 hasClt he 10 rrearﬁ\n -OR16 abeye and R16 is

defined as -(Cl-C4) alkyl, and preferably RL qs -OCH3; where said al kyl
and al koxy are (#.816urn opti@sar) y subst4.s.ud)ed with@@pig)o 3 subsgtseyents -F;
-d; -(Cl-C) al koxycarbonyl; -(Cl-C2) alkylcarbonyl; and -(Cl-C2)

al kyl car bonyb.62y. ETse Meidly afiRhrtidREOrnswdétt1.4luent s are i ndependently sel ect ed

from-H -(Cl-CQ2) Pr% e‘%h §mB{Eo‘?rR8r(t§‘Qé%ep tm‘?/E.g.oRQ%Byc mpAAdn e o%g{gl n<a@% 'y

substituted with Stithents are
partial For rrﬁd>rarsrla((1 04)) Whereihrtenogial (nbiety. R @3ils atitbindhe sope of partial Formula (1.1 4)

5 ie., embodiments of this type are encompassed within the scope of the E moiety when it has

11"

wherein R7g is a monocyclic or bicyclic heterocyclyl which is a member selected from the

the meaning of partial Formula (1.1.4):

(1.1.4)

10  group consisting of 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; 1,2,4-oxadiazol-3-yl; 1,2 4-oxadiazol-5-on-
3-yl; 1,2,4-oxadiazol-5-yl; 1,2,4-oxadiazol-3-on-5-yl; 1,3,4-oxadiazolyl; 1,3,4-oxadiazol-2-on-5-
yl, oxazolyl, isoxazolyl, pyrrolyl, pyrazolyl; succinimidyl; glutarimidyl; pyrrolidonyl; 2-

piperidonyl; 2-pyridonyl; 4-pyridonyl; pyridazin-3-onyl; pyridazin-3-onyl; thiazolyl; isothiazoly};



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 wetoenaemsyel i c noiety. The RO substituent is opti ecaliBim2aisar act er
inthat "-H" is included as a definition of the RO substituent, and in
many of the enbodi nents of the conpounds of Fornmula (1.0.0) this is the
preferred 20 neaning of R9. Another preferred meaning of RO is -CH3. There
is also pointed out the distinction between the substituents RO and R15,
both of which are attached only to nitrogen atons in any of the nmeanings
of the nmoiety E. The substituent R15 is attached only to a nitrogen atom
that is an ihedigra:, mephpbrererapi@znyoPyédyy PYHBIBYD PY@FNY: RYidetiyyit haeYnay be
defi _nedI vi a w@mWBo.swus;tu benes]b] f@ényp@r@dlmrc};ﬁaﬂmﬁmyﬁ ] mlr@brmder&&utanw
particul ar th referen ecific, heteroc rml et

o t1 8l For 8o RERRERE 2 bn e ot ays oo LRl BT BRI e
bel ow. The Roerngenagelyltheorisoxazatyl; tbleezotrmmbyr bﬁatn@jaquyé bgbzoiigiiey: htiaazing; &8-
nitrogen At opdgh ?rtidlﬂyn qt;ﬁv\lSlﬂwll %oé\flﬁcﬁﬁﬁeﬂjIr{aQQIInQU&uM\o'iaIWIt p8zold[8) ﬁ%&ﬁr"udmyl

par L1 8l For bl Sl%awayémv?1m'§5§r1°2‘3¥iﬁ>'ﬁ"d%x' ey g e A it may be
attached to one og, g Aids AOE 30 @LATS AR SaL A Al LiRGSE, SLANE, Wh 0°

present in any noile W T hi
(1.1.4) thatshedd bbéof@ﬁaﬁ’%f&alépw@d (h3avdt( A ﬁlaiga@fo"%rrpru S| ng a nitrogen-
containing heterocyclic noiety. As an illustration of_preferred subgeneric
enbodi nents of the present.invention wherein thgCE group has the neaning
of a noiety that falls witjpin the scope of parti Ermla (1.1.4),
there is set out bel owtbjlg odps of parti al (1.4. 1) through
(1.4.28): WO 02/ 060898 PCT/ 1801/ 02728 -86 N /N *\ N[N p N R 15/ NN R15/
NN R 15 NN\R15 R 15/ N-NRgtetrazoI 5-yl 1,2, 4-tr ol - 3-yl
1,2,4-trigzol - 3-on-5- yI %1:‘3 glazol 5- yI (1.4.1) (1.4.2) (1.4. 3)1(,1)4 4)
RI5 1 ---c "Ir NN 15 ' R15 "R15 imdazol -2-yl |mdazol
i m dazol i di n-2- OnWﬂleﬂé|v |310 3?7/311@%%11 iR& k¥t fashidn b tRe retmbirfhg®brtiod offa c?c)mpfo&nd4 8)
\' v pNIS NN R15 * ~rpN NONp ON

of Formula (1 00) and it is, accordingly, readily distinguishable from a moiety of partial

Sq°

T

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)NR9—. Where v is 1, on the other hand,

15  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
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 R7a moieties. This difference has

already been described above in detail.

20 In order to facilitate the following description, the monocyclic heterocyclyl moieties
and the bicyclic heterocyclyl moieties are first treated together and thereafter are discussed

as separate groups.

Any one or more of the carbon atoms of the phenyl, benzyl, or heterocyclyl moiety is

substituted by 0 to 3 substituents R'* where R™ has the meanings and preferred meanings

25  already described above with regard to partial Formulas (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

a heterocyclyl moiety, that is not a point of attachment of said heterocyclyl moiety, is

30  substituted by 0, 1, or 2 oxygen atoms.



, 3, 4- oxadi a
2-on-5-yl 5-
3
O NO pyrazo
(1.4.19) (1.
O N O NON O
(1.4.21) (1.
pyri m di nyl
order to pro

conpounds of prerfatlyl a {dci; 0) —8,idY) Aigf-erRéhce -¢EOITRISE gr@mup) whece-0)oRI%s a

noi ety of pa
het er ocyclic

partial For myhers u(i10,8! dn2, prafesaphcyCp@pBoihefy:drenmhi ryhdyl lee a@noliBylnghe elkyli s

selected 4n

10

15

20

25

30

35

zol - 1,2, 4-oxadi azol -3-yl 1, 2, 4-oxadi azol - 1, 2, 4- oxadi azol - 5-yl

on-3-yl  (1.4.9) (1.4.10) (1.4.11) (1.4.12) NRI15 p * * |

1
N O N OWOI2mk08D8 Jo/ 1, 2, 4- oxadi azol - oxazol yl isoxazol ycTapewaizs
-on-5-yl (1.4.13) (1.4.14) (1.4.15) (1.4.16) R15 R15 R15 R1I5 jJNON OO N

| yl succinimdyl glutarimdyl pyrrolidonyl (1.4.17) (1.4.18)
4.20) WD 02/060898 PCT/ 1B01/g2728 -87 R1I5 R15 RI5 1 RI5 N N

0 2-piperidonyl 2-pyridonyl 4-pyridonyl pyridazin-3-onyl
4.22) (1.4.23) (1.4.24) NNNNN ~_ Uj NN pyridyl
pyrazinyl pyridazinyl (1.4.25) (1.4.26) (1.4.27) 4. 28)
vi de Hifoerienal airesnsiatarevelv sybstisenl Ry cemPrisaboti ﬁéﬁ?@eroﬁhe

In

O

"Bl R ot el Aedio' BB ol Crh skt otullosb Ry TBparY el €

gvgro

SIKET, BIKELE Ly EsAIGITBRCHyMBBAS, pidyrand quinolinyl groups thus included are

optionally substituted with up to 2 substituents R".

The sub-substituent R'? comprises —F; —CI; -CO,R'®; —OR'®; —CN; -C(=O)NR"R"®;
-NR"™R"; -NR"®C(=0)R"®; -NR"*C(=0)OR"®; -NR'®*S(=0),R"®; -5(=0),NR'"®R"®, where p is 1
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; —-Ci;
-(C4-C,) alkoxycarbonyl; -(C;-C,) alkylcarbonyl; and —(C;-C,) alkylcarbonyloxy. The R and
R'" substituents are independently selected from —H; —(C;-C,) alky!, preferably —CHs; or

phenyl; and are optionally substituted with up to 3 —F; or —Cl.

No R’ substituents are shown in partial Formulas (1.4.1) through (1.4.20) 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,
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 E. The
substituent R'® is attached only to a nitrogen atom that is an integral, component part of any
heterocyclic moiety that may be defined via the R7g substituent of partial Formula (1.1.4) and
in particular with reference to the more specific heterocyclic moieties of partial Formulas
(1.4.1) through (1.4.20), 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
(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
wherein the E 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):



PN* N* NCH3 * NNNNNHCNNNN (
NCF3 NNNO /" NNNNHHH/NH (4.8.5)
NON‘IWO®2M§USDSON—N NN NNNN-C/ HH CH
4.8.11) (4.8.12) Nr 0O* N NNHN?* ~NN i
4.8.13) (4.8.14) (4.8.15) (4.8.16) WD 02/ 060898 PCT/ 1B01/ 02728
-CNCH3N\\CF3NrNNI NN- NHHgN
.8.200) HHH NNO O Nr *--Q::~0 "Ir N N
* N N N . N o
~ ) P
R15/ N R15/N N R15/ \R15
tetrazol-5-yl 1,2,4-triazol-3-yl 1,2,4-triazol-3-on-5-yl
(1.4.1) (1.4.2) (1.4.3)
R15
N 0
<y Xy Or
15/ N\R15 \ 15
|m|dazol 2-yl imidazol-4-yl imidazolidin-2-on-4-yl
(1.4.5) (1.4.6) (1.4.7)
O 15
* 0] R
el N 4
- * * 0]
w0 T
N—O N-O

1,3,4-oxadiazol-
2-on-5-yl

(1.4.9)

~¢ PO
0= N_ 15

R

1,2,4-oxadiazol-
3-on-5-yl

(1.4.13)

pyrazolyl
(1.4.17)

1,2,4-oxadiazol-3-yl

(1.4.10)

oxazolyl

(1.4.14)

15

)
succinimidyl
(1.4.18)

4.8.1) (4.8.2) (4.8.3) (4.8.4)

1,2,4-oxadiazol-
5-on-3-yl

(1.4.11)

isoxazolyl

(1.4.15)

F|{15

glutarimidyl
(1.4.19)

-88 i

8
H (4.8.17) (4.8.18) (4.8.19)
N H H3C H H CH3

15/

1,2,3-triazol-5-yl
(1.4.4)

7

N—N

1,3,4-oxadiazolyl
(1.4.8)

~

O—N
1,2,4-oxadiazol-5-yl

(1.4.12)

R15
!

N
*/§i /]
pyrrolyl

(1.4.16)

15

pyrrolidonyl
(1.4.20)

(4.8.6) (4.8.7) (4.8.8)
330 (41%19)301(/@7& 10)
[ ~ /N HNH'1 H3C

N N



N (4.8.21) (4.8.22) (4.8.23) (4.8.24) HHCH pl / 'p NN --CON- ~N
(4.8.25) (4.8.26) (4.8.27) (4.8.28) 00 O pJ~—~NCH3 pp O' \ N NN

N H/ NvOHM3/0MS®BF3 (4.8.29) (4.8.30) (4.8.31) (4.8.32) PCTHEV 2744 CH3 ~N

N * ~NrONO.// NNNONODO OO0 (4.8.33) (4.8.34) (4.8.35) (4.8.36)

- P NNONO N-H NI NON HO_N*CHS (4.8.37) (4.8.38) (4.8.39)

) NTONrONr OONONONF.&0/ \ NN HO\ (4. 8. 41)

) (4.8.43) (4.8.44) WD 02/060898 PCT/1B01/ 02728 -89

15

15 15 15
R R
| | N '
N (0] N 0 ,_EHJ N,N O
& -+
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2-piperidonyl 2-pyridonyl 4-pyridonyl pyridazin-3-onyl
(1.4. 21) (1.4. 22) (1.4. 23) (1.4.24)
N<
N € €
NS
pyridyl pyrimidinyl pyrazinyl pyridaziny!
(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 E 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 E

5  moiety is selected in such preferred embodiments:

LN N v N . N
N N-N ~ ) ~
N—N N—N N—N

H,C
(4.8.1) (4.8.2) (4.8.3) » (4.8.4)

N | N= N
*\(/ W/CF3 *\(/N/ *\(/N/ N / *\(/ \FO
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%O *\(/N\FO *\(/ 7& *\(/ /V/

N—N N—-N
AN N ; ;
H.C CH,
(4.8.9) (4.8.10) 4.8.11) (4.8.12)
N
, 0
Y F N
NN ~) — )
= N—N \EJ AN
\ Y/, H H H,C

(4.8.13) (4.8.14) (4.8.15) (4.8.16)



CH3 H H 7-NNN~ N ONO * CF3 * (4.8.45) (4.8.46) (4.8.47) (4.8.48) O
NH ONONOH (4.8.49) (4.8.50) (4.8.51) (4.8.52) HH* * NONO_ O

NH O CF3 WO oblogoso8. 53) (4.8.54) (4.8.55) (4.8.56) H H H Rca/mbiwzves N * CF
NNH OOOO (4.8.57) (4.8.58) (4.8.59) (4.8.60) CN- NH3CQL OH O NN OH N
N ON / N\ OO * (4.8.61) (4.8.62) (4.8.63) (4.8.64) NN\NH NONOH N N
Q H3C OO (4.8.65) (4.8.66) (4.8.67) (458.68) * N * NNO - | / Il H3C
N (4.8.69) (4.8.70) (4.8.71) (4.8.72) \ ONCH3 NN CH3 NLNN (4.8.73)

(4.8.74) (4.8.7 5) (4.8.76) WD 02/ 060898 PCT/1B01/ 02728 -90

N

—

(4.8.41)

@

(0]
3
HO
(4.8.42)

%

(4.8.43)

=
N N N
. N R 5 —CH, . '—CF, . N>/@
0 x; REE o
(4.8.17) (4.8. 18) (4.8. 19) (4. 8 20)
Mo B \fo 1%0
R pe:
N H,C
(4.8.21) (4.8.22) (4.8.23) (4.8.24)
H
* N O * N O
N U O g
* N O N N
w0 O 30
; = \&r HO
(4.8.25) (4.8.26) (4.8.27) (4.8.28)
o] 0
X 7 X 7 e ,NJ\\:/>
N—N )Q ’ N—N N
H \—CF,
(4.8.29) (4.8.30) (4.8.31) (4.8.32)
* HO_ O
'l:l' 0 s N/< - *)\
N—O \ﬁ—f \< " 0 0
(4.8.33) (4.8.34) (4.8.35) (4.8.36)
* —N O
)\ . N_ o  N__o
0 @] >/N H \CHS
(4.8.37) (4.8.38) (4.8.39) (4.8.40)
N N v N
peolln ¢ qlilin ¢g



* NON NON N-~O~N NN (4.8.77) (4.8.78) (4.8.79) (4.8.80) Preferred
enbodi nents of the present invention where the group Eis a noiety of
partial Peombensfdl. 1.4) and v is 0 or 1, also include thoseTher®r1s t he
noiety R7Bis a bicyclic heterocyclic group selected fromthe group

consi sting of indolyl; indolinyl; isoindolinyl; benzo[b]furanyl;

2, 3-di hydr obenzof uranyl ; 1, 3-di hydr oi sobgnzof uranyl; 2H 1-benzopyranyl; 2 5
H chromenyl ; chromanyl; benzothienyl; 1 Hindazolyl; benzim dazolyl;
benzoxazol yl ; benzi soxazol yl; benzot hi azol yl; benzotriazol yl;
benzotriazi nyl; phthal azi nyl; 1, 8-naphthyridinyl; quinolinyl;

i soqui nol i nyl; quinazolinyl; quind%élinyl; pyrazpl o[ 3, 4-d] pyr
pyri m do[ 4, 5- yfpyri prawnyl ; ipi dato[ 1, 2-a]p \'nwl pyri
pteridinyl; and.l rigyl. In oﬁ@edito provid still furth
denonstrati on”of "preferred enbodi ts of the 10 @gggounds t Fornmul a
(1.0.0) with ref e to the roup where it iety of tia
Formula (1.1.4), ﬁvfﬁg 0 or E%a:ﬂﬁ a blcycllc,he?erocyclic(@gg p, there

is set out bel tH @roups eQnsiistiong of piltiij¢éornulas ( N@) through

di nyl ;
R

(5.0.28) fromwhifch the E noiety is[ selected |n such preferreg

enbodi nents: Rl N N NRL5 N | yl indol L/lSOlndollnyI O
benzo[ b] f ur any!l” (4@@ 1) (5-0;243(. £,0.3) (5. b Oto 00, =)
2, 3-di hydr obenzo- d|hydr0|s o- 2H 1 benzo yranyl chrona yl
furanyl furanyl ; N thal anyl (* @5 0. 6) (5 (5.0.8) RI5 S/ N
/ O NN benzothie yl 1 Hind k ben2|n1 enzox &ﬁ 0.9
(5.0.10) (5.0.171 ~0.12) WO @98 PCT/ -91
3
(4.8.53) (4.8.54) (4.8.55) (4.8.56)
* * H
/ N / N~ | " | N
\ N ONH
y ) *QCFS '
o 0 0 XS0
(4.8.57) (4.8.58) (4.8.59) (4.8.60)

N H,C

~ O H
Z " NH \
T N OH N N=
"0 N N/ N\ /
NS
. o I N/ 5

(4.8.61) (4.8.62) . (4.8.63) (4.8.64)

x N * N. OH * N N
I/N&H S8 @ a

™ O N

H,C X 6) 0 X *
(4.8.65) (4.8.66) (4.8.67) (4.8.68)
* * /N

oG IS

* N N—>O e X |
— _ 3 N
(4.8.69) (4.8.70) (4.8.71) (4.8.72)

"~y e /N\erHs N *N<_-CH,
| ) M - | -
N . N N

(4.8.73) (4.8.74) (4.8.75) (4.8.76)



RI5 \N\ \N N \ N\ N benzisoxazolyl benzothiazolyl

2H 1, 2- benzot hi azi nyl benzotriazolyl (5.0.1 3) (5.0.14) (5.0.1 5) (5.0.1 6)
N \ N \waN2mbd98 cN / qui nolinyl isoquinolinyl 1,8-naphtayrnBai/iyis

pht hal azi nyl (5.0.17) (5.0.18) (5.0.19) (5.0.20) R15 NN NN -1 11 NN
I N quinazolinyl quinoxalinyl 1 H pyrazolo[3,4-d]- pyrimdo[5,4-d]-
pyrimdinyl pyrimdinyl (5.0.21) (5.0.2299(5.0.23) (5.0.24) NRI5 NOCNN
NNI ~Y* NN \ N* ~f NNNN imdazo-[1,2-a]- pyridopyridinyl
pteridinyl 1H purinyl pyridinyl (5.0.25) (5.0.26) (5.0.27) (5.0.28) where
"*" jindicates the point of attachnment to the remaining portion of Fornula

(1.0.0); and wherg¢g each carbo I's optiona "&A ubstituted by a
substi t uent R14//_c€d where R14 a d R15 have th rre meani ng as \defi ned
above; and al | Nt autho™me® f or ns, ptionally. fde forntg; ther"bof 5
5.6.3 E I's a Mbihet{ of Partial Forrrula(115) There are furth

enbodi ments of t g ggnpounds of kgomsyrul a (1. 0. Ok .gi7@) whi ch t he (&g gtyoi ety
conprises a group falling W|th|n t he scope of partlal FormJIa (1 1.5): ORO

1 Preferred embodiments of the present invention where the group E is a moiety of
partial Formula (1.1.4) and v is 0 or 1, also include those wherein the moiety R?B 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; benzothiazoly!; 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 E group where it is a moiety of partial
Formula (1.1.4), vis 0 or 1, and 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 E moiety is

selected in such preferred embodiments:

/R15 /R15 *

N N O
indolyl indolinyl isoindolinyl benzo[b]furanyl
(5.0.1) (5.0.2) (5.0.3) (5.0.4)

0 0] O

. =

2,3-dihydrobenzo- 1,3-dihydroisobenzo-  2H-1-benzopyranyl chromanyl
furanyl furanyl; phthalanyl
(5.0.5) (5.0.6) (5.0.7) (5.0.8)
/R15 i
. N /R
S \N N O
* m UG- -
N N
benzothieny! 1H-indazoly! benzimidazolyl benzoxazolyl

(5.0.9) (5.0.10) (5.0.11) (5.0.12)



Q(l~)p\WB A R (1.1.5) WO 02/060898 PCT/ 1B01/ 02728 -92 wherein q is 1,
2, or 3, provided that where qis 2 or 3, RO has the neaning of -Hin at

| east orwoOimet@HEe, or two i nstances, respectively; W3 i CTABO1/628R¢SR) -; or
-OC(=0 - where RO has the sanme neani ng as defined above; and R7 has the
sanme neani ng as defined above. In preferred enbodi nents of the conpounds of
partial Formula (1.1.5), qis 1 or 2, Rig45is -H or -CH3; WBis -0-,
-Q(C=0-, or -NH; and R7TA is one of the preferred noieties already

descri bed above. Representative enbodi nents of the conmpounds of Fornul a
(1.0.0) in which the E noiety falls within the scope of partial Formula

ul as_ j(B °0. 1) througz (6.0.6):

(1.1.5) are tho Qustrated by parti al For
OOOOCH3 O ON~-O CH3 **K O\/N @ (6N 0.1) (602)%l .3) 0
3 A, ,iOYH %O_NH 804) (6- \6l 0. 6) \4Els
O her Than a Carboxyl o Acid pdiATerit s of the crrpounds o]

n

(1.0.0) include those wherei e ® noiety is other than a rbd‘kyl ic acid
and is, | nsteadenmomolslphorusbcmzotblatdlwr acitdt.abergothigaimyl vat i beezdtiezoigof .
There are a signid$egnt nunber g, fych deri vat(uj\éel% from whichsphg E noiety
may be sel ected, and 't hey include the f ol | ow ng: E) P(=0 (O 2

S \

-—O)OH (p OSRBIRiNG) ;- P N
4) —atkyl ] | phlosphong HOp( OH) - - | kyl)
N P( O(O—I) phosphor -P(=0) ( -C4)

al kyl and -P(=0 ilWHR25 (s d h -0-

(suIywrl c); SS() lf'zd?)r‘ltﬁu-l(sul %oﬁ?%q%% b Oﬁlﬁggﬁéﬁmqj@HS( =0) F\’Z%AZ%QA-|

(sul f onam do) whér&TRo6 s - 50@53 or o- to(I5l9yI9) and acyl P EBhani do 20

sel ected fromthe group consisting of -C(=0 NHS(=0)r2R25; - C(=0 NHS(=0) 2NH2;
/

N N NN N
O Uy O

(phosphoric);

quinazolinyl quinoxalinyl 1H-pyrazolo[3,4-d]- pyrimido[5,4-d]-
pyrimidinyl pyrimidinyl
(5.0.21) (5 0.22) (5.0.23) (5.0.24)
N N /
g5 o (o O
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.

5 56.3 ElIs aMoiety of Partial Formula (1.1.5)

There are further embodiments of the compounds of Formula (1.0.0) in which the E

moiety comprises a group falling within the scope of partial Formula (1.1.5):

(1.1.5)



-C(=O) NHS(=0) 2(C1-C4) al kyl; -C(=0) NHS(=0)2NH(C1-C4) al kyl;

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

- S(=0) 2NNGO0DpeIss  S(=0) 2NHC( =O) NH( C1- C4) al kyl ; - S(=0) 2REC(iB@@)df18CL- C4)

al kyl]12; -S(=0)2NHC(=0) R25; - S(=0)2NHCN; - S(=0) 2NHC(=S) NH2;

-S(=0) 2NHC(=S) NH(C1- 4) al kyl; 25 -S(=0)2NHC(=S) N (C1-C4) al kyl]2; and

- S(=0) 2NHS(=0) 2R25; where R25 is -H, -(G>C4) alkyl; phenyl; or -OR where
R16 has the sanme neani ng as defined above. 16 WD 02/ 060898 PCT/ 1B01/ 02728
-93 Preferred enbodi nents of the compounds of Formula (1.0.0) wherein Eis
a phosphorus or sulfur acid or a derivative thereof, are those wherein E
is -P(=0) (OHvhRRT is (sAlosB.ipreyided ”}@hﬂé‘ﬁfﬁ@r‘%ﬁr\oﬂ%ﬁ hascheco)wmmra@s i at least

- NHS( =0) 2R26 o[ sSiHdthrRBadFiPihstares, res@@a@s rsobzm‘ﬁR()a(dv‘L®@t=fO?ﬂﬁﬁérgw has\her e
R26 and R25 has the same np t hese

pref erred_enbAGPRERES g P o d“as$e§SWF."éﬁa“'&%?§*‘fﬁf'a%d 8% 1)
t
(o oUR (23] [ eetired dmifimentapl bomegiugde %'35'%3' Foghyia P {88 Mo g R O

CH3 *C-H3$ Os*=HCoN- SIHEDVﬁlé 605. ﬁ@((‘("@)ﬁ o5YNH-6.apd A iHIE of the preferesoigles
*NS-CF3 O *I\I—SH110(657)(658)(659)565E
s a Miety ofejaé%\bitsg qedf(l%&r?ul as (1.1.6) through (1.1.9) There are further
enbodi nents of th I

conpri s6s a ar oup FArTT A epRarie il B iyl bkt S0P n s dRheE

t hrough (1. 1m@iety fald wthiR1@: sRipe dRESHIREFrmiute (R7.5)\aRth@BeXlueFated-yyNartial Formulas

(6.0.1) through (6.0.6):

o JOL 0 0 CH,
*)J\O/\O CH, ")J\O/\/O\CH3 )J\ O/\/N\cHs
(6.0.1) (6.0.2) (6.0.3)

X
o O CH, O ~_O_H
0
/U\o/\/ N, /U\o)\o)]\cH3 \g/
(6.0.4) (6.0.5) (6.0.6)

10 5.6.4 E Is Other Than a Carboxylic Acid

Embodiments of the compounds of Formula (1.0.0) include those wherein the E
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 E

moiety may be selected, and they include the following: -O-P(=O)(OH), (phosphoric),
15  -PH(=0)OH (phosphinic); -P(=O)(OH).  {phosphonic); -[P(=0)(OH)-O(C,-C,) alkyl]
(alkylphosphono); -P(=0)(OH)-O(C+-C,) alkyl) (alkylphosphinyl); -P(=0)(OH)NH,
(phosphoramido);  -P(=O)(OH)NH(C,-C,) alkyl and  -P(=0)(OH)NHR®  (substituted
phosphoramido); -O-S(=0),0H (sulfuric); —S(=0),0H (sulfonic); —S(=O)2NHR26 or
-NHS(=0),R?® (sulfonamido) where R? is —~CHs, —CF3, or o-toluyl; and acylsulfonamido
20 selected from the group consisting of -C(=0)NHS(=0),R%; -C(=O)NHS(=0),NH;;
-C(=0O)NHS(=0),(C4-C,) alkyl; -C(=O)NHS(=0),NH(C,-C,) alkyl,
-C(=O)NHS(=0),N[(C4-CJ) alkylly;  -S(=0);NHC(=0)(C:-C,) alkyl;  —S(=0),NHC(=0)NH;;
-S(=0),NHC(=O)NH(C,-C4) alkyl; -S(=0),NHC(=O)N[(C-Cy) alkyl]y; —S(=0),NHC(=0)R?;
-S(=0),NHCN; -S(=0),NHC(=S)NH; ~S(=0),NHC(=S)NH(C,-C,) alkyl;
25  -S(=0),NHC(=S)N[(C;-C.) alkyl]; and -S(=0),NHS(=0),R*; where R? is —H; —(C;-C,) alkyl;

phenyl; or —OR"®, where R'® has the same meaning as defined above.



(1.1.6) (1.1.7) (1.1.8) (1.1.9) where R7 A, R76, R16, and R17 have the
sane neani ng as defined above. For exanple, R16 and Rl17 are each

i ndependewpnlog/osmbected from-H, -(Cl-C4) al kyl; -(C2-C4) ackasyi/g2728 ( C3- C6)
cycl oal kyl; phenyl; benzyl; and pyridyl; wherein said al kyl, alkenyl,
cycl oal kyl, phenyl, 15 benzyl, or pyridyl is substituted by 0 to 3
substituents selected fromthe group conggsting of -F, -d, -CF3, -CN, and
-(Cl-C3) alkyl. The keto groups of partial Forrmulas (1.1.6) and (1.1.7) are
the sanme with respect to the carbonyl linking entity, but differ with
respect to the attached group, R7A or R7 B: WD 02/ 060898 PCT/ 1B01/ 02728

-94 00 *"K R7 APferrBd (einbddifipnte 1of 1thg)comBgids rof t Fremnfei @t0y0) oFhepein tiab a
Formula (1.1.6) has the sanme neanin defi ned further_ abov Ut i
preferred entoaroBI SHfur@AE o8 ré‘if’i’ﬁ‘f?st%‘(’)ﬁeo Feedlncg Whered By's B 8’5‘3 "}HFJ

especi al l'y 5(shmtu@an¢mpmam.dnb é@ios;ﬁHRéﬂ k<yrl wsti@wbl xsunfeaéwho) ebhy! ,

i so-propyl, v era bl 0

S PronY | SARHETRHEN Cous iR AR o 2 BLERS Rt FLBLSPE e
opti onal |5 saHyse.i Serhedf theseupefercedImboistents uentbs ilR$Patedyepamizh hormylas f(6. RlD is
t he sane as ﬂﬁ%b @Q;@bove but is preferably phenyl or pyridyl optionally
substituted by up to 3 R 11 where R11 s preferably -F, -CE3, -CN -CH3,
or -OCH3. R10 al so p,eferably has t he ﬁ meghj ng of -F, -CF@, -OR16, -CN;
-C(=0 ORr16, -(C( O)-NRELGFNH -NR16R17 *—eP—NNR16S(=0) 2R17, *wh&reNR16 and R17

are preferably - q&thyl et hyl, cycl HeryI phenyl, bengzyl, or pyridyl
optionally substltut by up to 3 of - s or 1 of -CF3, -CN, 'or -CH3. R7A
al so has the neanln -(CH2)"- (C3- CV) éf%loalkyl where u(§83 breferably 0

or 1 and where (C&aC?) Eﬁcloalkyl is preberably cycl opoopyl, ocyclapentyl,
or cycl ohexyl OQLLQb Ny~ 15 substiigﬁed by up,to 3 égngLkpg@ts R mhere
R10 has the sane prjef efred neani ngs _ in in the paragraph

i medi at el y above. ®R7A al so has the neard ngpof phenyl, benzyl O or pyridyl,
where sai d phenyl, Bgyl, or pyridyl (6$.5ptionally substi@®abed by up to 3
substituents R10 wherg R10 has the same ppeferred neanings gssdefined in

t he paragraph |nned|amely above. 20 R7B i the noiety of pagtfal Fornul a
(1.1.7) has the*sal aﬁ%hg as defrneﬂ_T Tt Her above, tgln ferred
enbodi nents of the coé%ounds of Formula (d.0.0) R7B has e Q$pECI- / the
meani ng of tetrazol-5-yl; 1,2,4-triazol-3- yI 1,2,3-triazol95-yl;

i m dazol -2-yl ; i mi dézol)- 4- yI 1, 3, 4- oﬂééﬁ%zolyl 1, 2, 4- ox&@I9-8kol - 3-yl ;

1, 2, 4- oxadi azol -5-yl; 1, 2 thladlazolyl 1,3, 4- thladlazolyl nmor phol i nyl ;
oxazol yl; ishf - ity o6t g AR $hrough (A yl; pyrazolyl;

pyridyl; There are further embodiments of the compounds of Formula (1.0.0) in which the E

moiety comprises a group failing within the scope of partial Formulas (1.1.6) through (1.1.9):
o 0 R16 R17 R16 R17
J, L, X X
* R A * R B * OH * /

(1.1.6) (1.1.7) (1.1.8) (1.1.9)

10

where R7a, R7g, R'®, and R" have the same meaning as defined above. For example, R'
and R' are each independently selected from -H; —(C;-C,)alkyl; —(C,-C,) alkenyl;
-{(C5-Cg) cycloalkyl; phenyl; benzyl; and pyridyl; wherein said alkyl, alkenyl, cycloalkyl, phenyl,

15 benzyl, or pyridyl is substituted by 0 to 3 substituents selected from the group consisting of -F,
—Cl, —CF3, =CN, and —(C;-C3) alkyl.

The keto groups of partial Formulas (1.1.6) and (1.1.7) are the same with respect to

the carbony! linking entity, but differ with respect to the attached group, R7a or R7g:



25 indolyl; benzo[b]furanyl; 2,3-dihydrobenzofuranyl; 1Hindazolyl;
benzi m dazol yl ; benzoxazol yl; benzi soxazolyl; benzot hi azol yl;

benzot ri awologiogosatii nol i nyl ; i soquinolinyl; quinazolinyl; @cT/agui/exalinyl .
Any of the above-recited especially preferred nmeanings of R7/B is optionally
substituted on a carbon atom by R14 where R14 has the sane neaning as
defined above; and 30 on a nitrogen atogg by R15 where R15 has the sane
meani ng as defined above. Especially included in the case of such nitrogen
atom substituents, are all tautoner forns of the noieties WO 02/ 060898
PCT/ 1B01/ 02728 -95 of partial Forrmula (1.1.9). Sulfur atons of said

noi eties are optionally substitut by 1 or 25 oxygen atons. In order to
illustrate further meanings of E that faII wi thi g the scope of parti al
Formulas (1.1.6), (1.1.7), (1.1.8), qu (1.4°9)R fhere are depicted bel ow
noieties of partial 5 Fornmulas (3.3.1) through (3.3.15) that represent

di fferent neanings that fall mﬁthgn1&he scope partial Formula (1.4 818

R XOH(1.1.8) ~CHCH3 CH3 1 3C'CH3 *\ ~ CH3 3 CH H3COFi éCH

H3COH CH3 H3C OH ﬁ*ﬁn%rﬁ&et@ofganﬁa&:&mé—é(36?’ha'§)thés?an%rﬂéan a3 -detined FiiheCH3 O-l
OH CH3 CH3 *VCH3 CH3 | C (3.3.6) (3.3.7)

(3.3.8) (3 3atg))/e 8tz pg_e@grred ErMPodPBNtOR] PP Eourdg O ¢ dar! .0.0x R7a ag egi3CialH CF3
Cr3 Cr3 é@ Jrﬂn%,c'; :?hlz(): £3: aﬁyll"t%]eférﬁblﬁ %éﬁmyl( %thgl 13). roﬁrﬁ E bRABt
meani ngs of are those taf A SR
(1.1.9), in Whied e trrgferably 2Zpgpenyic{®e-Co é'b}’”db @éeerH%V ﬁwpxbxﬁacfg thhﬁs%f
partial For nkanifg.ol RBJs.optionally substituted by up to 3 substituents R'®. The meaning of R"

the same as defined above, but is preferably phenyl or pyridyl optionally substituted by up to 3

R" where R"" is preferably ~F, —CF3, —CN, —CHj, or —OCH3. R'® also preferably has the

10  meaning of -F, -CF; —-OR'™ -CN; -C(=0)OR', —-C(=O)NR"RY, -NR"R'; or
-NR'"S(=0),R"", where R' and R'’ are preferably —H, methyl, ethyl, cyclopropyl, phenyl,
benzyl, or pyridyl optionally substituted by up to 3 of —F, or 1 of -CF3, -CN, or —CHs.

R7a also has the meaning of —(CH,),-(Cs-C;) cycloalkyl where u is preferably O or 1
and where (C3-C;) cycloalkyl is preferably cyclopropyl, cyclopentyl, or cyclohexyl optionally
15  substituted by up to 3 substituents R' where R has the same preferred meanings as

defined in the paragraph immediately above.

R7a also has the meaning of phenyl, benzyl, or pyridyl, where said phenyl, benzyl, or

pyridyl is optionally substituted by up to 3 substituents R'® where R'® has the same preferred

meanings as defined in the paragraph immediately above.

20 R7g in the moiety of partial Formula (1.1.7) has the same meaning as defined further
above, but in preferred embodiments of the compounds of Formula (1.0.0) R7g has especially
the meaning of tetrazol-5-yl; 1,2,4-triazol-3-yl; 1,2,3-triazol-5-yl; imidazol-2-yl; imidazol-4-yl;
1,3,4-oxadiazolyl; 1,2,4-oxadiazol-3-yl; 1,2,4-oxadiazol-5-yl; 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl; morpholinyl; oxazolyl; isoxazolyl; thiazolyl; isothiazolyl; pyrrolyl; pyrazolyl; pyridyl;

25 indolyl; benzo[b]furanyl; 2,3-dihydrobenzofuranyl; 1H-indazolyl; benzimidazolyl; benzoxazolyl;
benzisoxazolyl; benzothiazolyl, benzotriazolyl; quinolinyl; isoquinoliny!l; quinazolinyl; or

quinoxalinyl.

Any of the above-recited especially preferred meanings of R7g is optionally

substituted on a carbon atom by R"* where R'* has the same meaning as defined above; and
30 on a nitrogen atom by R'™ where R'® has the same meaning as defined above. Especially

included in the case of such nitrogen atom substituents, are all tautomer forms of the moieties



Accordingly, there are depicted bel ow noieties of partial Fornulas (3.8.1)
t hrough (3.8.10) that represent different neanings that fall within the
scope parwpak/osmspsrul a (1.1.9): WO 02/060898 PCT/ 1B01/ 0272@CTABoRi228R' N
(1.1.9) CHsCHsHBCHB***CHB CHCH H3C\\NH3C\ 1-13C s H3C CH3
\WN NN (3.8.1) (3.8.2) (3.8.3) (3.8.4) (3.8.5) 5 CHF2 CH3 CF3 N 1-13C F
H3C N CF3 CF3 CF3 (3.8.6) (3.8.7) (3.8.8)5(3.8.9) (3.8.10) In order to
illustrate additional neanings of E that fall within the scope of parti al
Formulas (1.1.6), (1.1.7), (1.1.8), and (1.1.9), there are depicted bel ow
noi eties of partial 10 Fornulas (3.9. lz?sthrou gh (3.9.9) that represent
di fferent nedmerigstaRde (1-4P) W'fﬁh?tﬁmﬁﬁ %@ﬂét'esﬁ‘éﬁ prtigpally spbatiuied fy1! 9" %) and
(1.1.7): O QxyderRatdmd R B(116)(117 0O 00 OCH3 CF3/ F N
(3.9.1) (3.9.2) (3.9.3) (3.9.4) (3.9.5) WO 02/060898 PCT/ 1B01/02728 -97 O
OO0O0/CH In order to illustrate further meanings of E 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

5 Formulas (3.3.1) through (3.3.15) that represent different meanings that fall within the scope
partial Formula (1.1.8):

R16 R17

*><OH
(1.1.8)

>’/' Yk 7)k *WCH3
CH, H.C
H COH H,COH H,C o1 3¥OH CH,

10 (3.3.1) (3.3.2) (3.3.3) (3.3.4) (3.3.5)
CH, CH

* OH
3 * OH
* CH
* CH * CH 3
)/‘\/ 3 Y\I/ 3 \( \(/\ H3C;:CH3
OH CH, H,C

H,COH cH, HCOH CH,

(3.3.6) (3.3.7) (3.3.8) (3.3.9) (3.3.10)

H F
*>l/CHF2 L eoH OH OH o
HC \|/ \’/
OH CF, *

OH
(3.3.11) (3.3.12) (3.3.13) (3.3.14) (3.3.15)

15 Further meanings of E are those that fall within the scope of partial Formula (1.1.9),

in which a nitrile group, —C=N, replaces 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):



1" ONR2 CH3 * I \ / / - ~\ (3.9.6

) (3. 8) (3.9.9) 0000 HNN
JI~NNO* N~ NNNVH* O NNHHNN

. 9.
.10) (3.9.11) (3.9.12)

(3.9.13) WB.090404%8 O 0 0 0 O NNSN- NO ONNN-NN @8raBdI/@y2s83. 9.1
6) (3.9.17) (3.9.18) (3.9.19) 0000O0HN SN HNJ Nl N\ (3.9.20)
(3.9.21) (3.9.22) (3.9.23) (3.9.24) 000 OONH*/ OO * ~N* /[ NH/ -
U (3.9.25) (3.9.26) (3.9.27) (3.9.28) (&9.29) 000 OH* NNNHN NNO
H / 1 \ N~ (3.9.30) (3.9.31) (3.9.32) (3.9.33) (3.9.34) WO 02/ 060898
PCT/ 1B01/ 02728 -98 OOON, O,. / NOV -S (3.9.35) (3.9.36) (3.9.37)
(3.9.38) 0 N
R16 R17
X
. 74
(1.1.9)
H CH
CH, { 3 s N 3CH3 *_-CH,
H(?( CH \[
NN N H,C \\N 3 H,C \\N CH, \\N
(3.8.1) (3.8.2) (3.8.3) (3.8.4) (3.8.5)
5
H,C F
CHF, _ CH, . s ’
H30>E 2 \l/\\N NS
\ *
N CF, CF, CF, \\N
(3.8.6) (3.8.7) (3.8.8) (3.8.9) (3.8.10)

In order to illustrate additional meanings of E 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 Formulas (1.1.6) and (1.1.7):

(1.1.6) (1.1.7)

CH, CF, NO

(3.9.1) (3.9.2) (3.9.3) (3.9.4) (3.9.5)



N  (3.9.39) 5.6.6 EIs a Miety of Partial Fornulas (1.1.10) through
(1.1.15) Eis also a nenber selected fromthe group of nvieties defined by
partial Paomioems9s (1.1.10) through (1.1.15) illustrated foecrhBel/@bmve. |n
the noieties of partial Fornmulas (1.1.10) through (1.1.14) the neaning of
E consists of a termnal group R7c attached to the remaining 5 portion of
Formula (1.0.0) via what may be terned ag#inking group that conprises the
remai ning portion of said partial Formulas (1.1.10) through (1.1.14). R7c
in turn has the neaning of a nenber independently selected fromthe group
consi sting of the neanings of R7A and the neanings of R7B defined above.
The linking group of partial Fornmula (1.1.10) conprises a carb Dyl or
reverse am de 0 structure which may e represent§

-N(R) - C(=0 - H,s read f(r)om -right.
frequently has t he neani ng of |j- H, 3aid rever 5
may be represent ddas fol | oye S
Accordi ngly, vvhere E has the neani ng of partial Fornula (1 1.10), preferred
enbodi nents of @ conmpounds of J: la (1.0.0) wikhg Pave t he g?%)l oW ng
right- handterm( - NHC( =O) - R7c. Erray al so bé Sel ected aé' e noi ety
defined by parti al Forrrulan 1. 11) re both o&currences of the
substituent RO ®aveythe ne \of refer d,Nghen th resul t| ng
enbodi nent s of)é\iq% npounds of /or rru1 a ( 0) Wil ha e the Cbﬁn
right-hand te sf - NHC( =QuNik R7c. | rly, wher is Sel edt as the
noi ety deflned by Nartial Fofnula (1.1. 11) and the substltuent RoMas the
meani ng of - (glgq@ t he res(ﬁbq Ng 20 embeghments ofs 4 hg corrpou&q,smr))f

Forrrula(lOO) w|I have t oIIowrn right-hand _term nus:

- NHC( =0 O R7c. 02/ 0608987 PCT/ 1B01/ 02728 -99 E fay aI S0 be Relected as a
noi ety defined t| al s (1.2 P.or and case
where the substitben has preferre Weanl ng of I-? the re ul §1 ng

enbodi ment s of thé‘l c,Q)rrpounds QFNFor nula (W70.0) wil e the folNou ng

ri ght-hand ternkRiig - NHS( 7c and (3 R7c. Th nings o efined
by partial For %I as (1.1. 1:25))926’Q d (1. i %":1;;) are no?é’rﬁegvxever gssﬁr??ef erred
as the neani ngsoof E defl n by parti al? For mul as 1 10) ando(1|-1 11),

and soneti nes : >oF M secte noi_ '\aned by
partial Formula 41 1. |nwhch/a ni troger at om of a_heterocycl\e,i
attached by a di bond to thé&l renainin portion of a¥ conpound ©

Formula (1.0.0). In sone preferred embodi nents, a carbon atomin sald 10
ni trogen- cont ai 8979 het er od38R2d) that | 38280 said MR1tJgen at ofhIRdy

carbonyl, i.e., oxo (=0 substituted.poThe nost preferred neanpngs of E in
t he corrpounds of Formul a (DO 0) are

o) Z" "NH e

(3.9.25) (3.9.26) (3 9.27) (3 9.28) (3 9.29)

0]
0 *J§~H *
N N
* > H
Z “NH N/ ’\{
| ’ =N
N

(3.9.30) (3.9.31) (3.9.32) (3.9.33) (3.9.34)



t hose defined by partial Forrmulas (1.1.1), (1.1.10), and (1.1.15). 5.6.7

El sa Moiety of Partial Formulas (1.1.10) through (1.1.14) Enbodi nents of

t he presewD o2/oeBo i on wherein the definition of the E grompTiiBo1/a2328
illustrated by partial Formulas (1.1.10); (1.1.11); (21.1.12); (1.1.13); and
(1.1.14), are as follows: RO RO RO RO R9 N NR/c *NR7c NO, R7 *i N~ |
NIl RYM 91l *~\Rfc 00RO O(1.ds10) (1.21.121) (1.21.12) (1.1.13)
(1.1.14) One of a nunber of preferred noieties for defining the E group is
that of partial 20 Formula (1.1.10) where R7c has the neaning of -(Cl-C4)
al kyl , preferablé met hyl , ethyl, n propyl, iso-propyl, or tert-butyl;

cycl o(C3-C6) al kyl, preferably cyclopr' cyclobutyl, cyclopentyl, or
cycl ohexyl, atT\of which {@ched >
I

Iy or via 8 nmet hyl ene brldge

phenyl; benzyl ;o8 a heterodycle, prefe abn, pyrrol yl yrrolldlnyl
i mdazolyl, tridzolyl; tetra , oxa , |soxangykr¢u , zonI,
t hi azol yl, isothi yl, thi ol yl, dyl, indazoly] yl, 25

i soi ndol yl, benzid dazolyl, b benzotri azol

i soqui nolinyl, 1,6- naphthyridinyl, 1,8-naphthyridinyl, or qU|nazoI|nyI R9
is a substituensoappearing @.a3gach of t{hesd noieties reppasmpted by partia
Formulas (1.1. 10) 1. 1 11), (1.1.12), (1.1.13), and (1.1.14). RO has the
nmeani ng of -H; - al kyl, preferably nmethyl; -(C3-C7) cycloal kyl,
preferably cyclopr | opentyl; WD 02/060898 PCT/1B01/ 02728 -100
phenyl ; benzyl pyr|d 8; -(C1-C2) alkyl-OR 18; and -(Cl-C2)

al kyl - C»CR18 wher Is -Hor -(Cl-C4) alkyl. R18 is preferably -H
or CH3 R10 is an optional substituent of the above-described preferred
moi eti es that define GR?8) and there may be up to three such substituents
when present. The neaning of the RI0O 5 substituent includes phenyl or

pyridyl whergegai B i9aR3)ky S PaRyHl FEdbhuldsS(11100} thrsuddRihaBpl |y substituted by
up to 3 substituents RI12 ere s - , -CN, -NQ®2, -OH, -(C1-Q&3)

al koxy, -(Cl-C3) glikaibo a Rlemb&RERELA fronlnr\hepljr%m?w rﬁget%m@me%%tp%tlél%‘;mliﬂ&d ude
such Rte substitution, there will be or 2 substituents 12 that have

t he meani ng df1-10Fthraugh (1.1 g@)dlustrateycipriher 3'@19 IncdRe meietiesngf epttglFomuas (dd Al ng of
E Rleoleo CIS\I u bswom%@gR 1.4y Eﬁeh\%anh%a E@@r%nst&'zof a tgmnaﬂ-%%uﬁﬁ; aug(&f_adogwl\l% éelinlagﬁa']gG

- NRL6R17,5 - Nwrtmoef—@rmla (1DrQRtV@O(vE:®) TR e termq@s(nai@pzmqp thet comprises the
-S(=0 ZNRJ-GR%ZTamPE%;oﬁfoF\ &f s20Pa%alt EmaROYET.i®GhlBsh Bafl) NG Of & aRUR

substituent are -
meaning of a member independently selected from the group consisting of the meanings of

R7a and the meanings of R7g defined above.

The linking group of partial Formula (1.1.10) comprises a carbamoyl or reverse amide

10  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(=0O)—.

Accordingly, where E has the meaning of partial Formula (1.1.10), preferred embodiments of

the compounds of Formula (1.0.0) will have the following right-hand terminus: -NHC(=0)-R7¢.

15 E may also be selected as the moiety defined by partial Formula (1.1.11). 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 E is selected as the moiety defined by
partial Formula (1.1.11) and the substituent R® has the meaning of —H, then the resulting

20 embodiments of the compounds of Formula (1.0.0) will have the following right-hand
terminus: —NHC(=0)O—R7¢.



-d, -CF3, oxo (=0), -OH, -0OCH3, -N®2, -CN, -C(=0)0OH, -C(=O NH2, -NH2,
-N(CH3) 2, or -NHS(=0) 2CH3. 15 The sub-substituents R16 and R1l7 conprise
-H, - (Cl-wo)2abisys , preferably -CH3; -(C2-C4) al kenyl; - @PC31A86)02728
cycl oal kyl, preferably cycl opropyl; phenyl; benzyl; or pyridyl. Said

al kyl, al kenyl, cycloal kyl, phenyl, benzyl, or pyridyl groups are in turn
optionally substituted by up to 3 subst¢gguents -F, -C, or -CN. As an
illustration of preferred subgeneric enbodi nents of the present invention
20 wherein the E group has the neaning of a noiety of partial Fornulas
(1.1.10) through (1.1.14), there is set out bel ow cycl oal kyl, phenyl,
benzyl, and mnocﬁcﬁay@qume@e@é?élaﬁé”@'Qﬁwﬁimew Retitiall Ebrimtas RTE 1 3)aF ( bhHl al
Formul as (7. wRB15
g as azg dlé tﬂ%‘%%‘é%f‘% @ s‘b%%trtuéh'f Fﬁ" Néé\‘th%*d}%f%é\& Ré‘ﬁrﬁ)g 5‘154 tr%lﬁe(sultuﬁﬁl
1,2,3-tri azoPm'BQdWe” WOf@‘eEO”(P?U’IB’S?j F‘(”?‘U@ <390 will (havy themiswmgnwtﬂamtevm'm R15/
R15 R15 NN _iNHsganl RZ: 3 -LHARZE! Trk-iidaningd QﬂEQleﬁrQb'B%%ar@é] Foraflias (1.1.12)

1, 3, 4-oxadi azolyl (7.0.5) (7.0.6) (7.0.7) (7.0.8) WO 02/ 060898

PCT/ 1B01/®2728! (14110 larRndtShoweer €3 prefijréd a4 the Memgsw ENiefived/ by pattiRIFormélas N- O
p-N 1,3,4-0 jazol ~ 1.2, 4-0oxadi az yl 1,2, 4-oxadi azol -

1,2, 4- oxadi a 21?{0 ?94“2-;'8%""%‘3?/?'9 'meS%%) (7.0.9) (7.0.10) (7.0.11)
(7.0.12) *eN~r pp ONNS\\ 1s NNNN R R15 1,2, 4-oxadiazol -

1, 2, 5-t hi adi azol - Brglly, B nBy 4e séieciel @sé ybietynlefited by parBalyformula (1.1.6) in which a

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
10 nitrogen-containing heterocycle that is « to said nitrogen atom may be carbonyl, i.e., oxo (=0)
substituted. The most preferred meanings of E in the compounds of Formula (1.0.0) are

those defined by partial Formulas (1.1.1), (1.1.10), and (1.1.15).

5.6.7 E Is a Moiety of Partial Formulas (1.1.10) through (1.1.14)

Embodiments of the present invention wherein the definition of the E group is

15 illustrated by partial Formulas (1.1.10); (1.1.11); (1.1.12); (1.1.13); and (1.1.14), are as
follows:

9 9 R°
R

N R’ |

o) |
c ~m7 SN as N e
* * R * S N
\ﬂ/ ; N\g \n/ c ; */ \R7

O ) R o) o c

(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 E group is that of partial

20 Formula (1.1.10) where R7¢ has the meaning of —(C4-C,) alkyl, preferably methyl, 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;

benzyl, or a heterocycle, preferably pyrrolyl, pyrrolidinyl, imidazolyl, triazolyl; tetrazolyl,

oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, indazolyl, indolyl,

25 isoindolyl, benzimidazolyl, benzisoxazolyl, benzotriazolyl, quinolinyl, isoquinolinyl, 1,6-
naphthyridinyl, 1,8-naphthyridinyl, or quinazolinyl.

R® is a substituent appearing in each of the E moieties represented by partial

Formulas (1.1.10), (1.1.11), (1.1.12), (1.1.13), and (1.1.14). R® has the meaning of —H:
-(C4-C,) alkyl, preferably methyl; -(C;-C;) cycloalkyl, preferably cyclopropyl or cyclopentyl;



3-on-5-yl (7.0.13) (7.0.14) (7.0.15) (7.0.16) S NCp S RI5 N NN
par at hi azi n-3-yl oxazol yl isoxazolyl thiazolyl (7.0.17) (7.0.18) (7.0.19)
(7.0.20) wBIha/08838 N N isothiazolyl pyrrolyl pyrazolyl pymrcagaBo1/q27280. 21)
(7.0.22) (7.0.23) (7.0.24) N N NON SN *4 N pyrimdinyl pyrazinyl
pyrlda2|nyl 1, 2, 3-thiadi azol -5-yl (7.0.25) (7.0.26) (7.0.27) (7.0.28) RI15
I\ * 1\ N *~ A phenyl benzyl pyrroli@dooyl cycl opropyl (7.0.29)
(7.0.30) (7.0.31) (7.0.32) * cyclobutyl cycl opentyl cyclohexyl furanyl WO
02/060898 PCT/ 1B01/ 02728 -102 (7.0. 33) (7.0.34) (7.0.35) (7.0 36) OS A
-CH3 *-CF3 tetrahydrofuranyl, thienyl netpyl trifluoronethyl (7.0.37)
(7 0.38) (7.0e39) bwy'opme»)' - ﬁac%?dﬁkw -oR. oanaér)<C1 G alku-C(=0)O0RNg Wbl s t he
poi nt of attschrent,-of) a&gc R Paplefepdbly=or srcal, (7. 0. 1) through (7.0.41) to the
remai ning portion of Formula (1.0.0); and where each carbon atom of parti al
Fornmul as (7. 0. 1) Rt’hs eugptiond. S(Daﬂ)uentsofdipﬂ algveddbscrisesbprtietren edietis that define

substi t uent 4an%grevma§/rb% S8 s 3 Subshid rﬂs Whé ﬁ'@%Fnt nﬂ%%%mﬁ%f gefdned

above; and all "tautomer forns, and optionally No
5  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,
-(C4-C3) alkoxy, —(C4-C3) 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, -CI, -CH,
-OCHs;, —OH, —CN, or -N(CHj3),. The meaning of the R substituent further includes —F, —Cl,

10 -CFs oxo (=0), -OR', -NO, -CN, -C(=O)OR'", -O-C(=O)R'®, -C(=O)NR'"R",
-O-C(=0)NR™R", -NR™R", -NR"C(=0)R", -NR'"C(=0)OR", -NR'"S(=0),R", or
-S(=O)2NR16R17. Preferred among the above-recited meanings of the R'® substituent are —F,
—Cl, —=CF3, oxo (=0), —OH, —~OCHjs;, -NO,, -CN, -C(=0)OH, —C(=0O)NH,, —NH,, —N(CHs),, or
-NHS(=0),CHs.

15 The sub-substituents R'® and R' comprise —H; —(C;-C,) alkyl, preferably -CHa;
-(C,-C4) alkenyl; —(C5-Cs) cycloalkyl, preferably cyclopropy!; phenyl; benzyl; or pyridyl. Said
alkyl, alkenyl, cycloalkyl, phenyl, benzyl, or pyridyl groups are in turn optionally substituted by
upto3 substituents —F, —~CI, or ~CN.

As an illustration of preferred subgeneric embodiments of the present invention
20  wherein the E 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, and monocyclic heterocyclic groups
which define R7c, of partial Formulas (7.0.1) through (7.0.41):

N . N N .
) ) ~ F° e,

s N Ve
R15/ R15/ R'S R'® R'S
tetrazol-5-yl 1,2,4-triazol-3-y! 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)
R15
N N o)
2 I T o
15/N N 15 N R’ \(f}JZ
R R -
imidazol-2-yl imidazol-4-yi imidazolidin-2-on-4-yi 1,3,4-oxadiazolyl

(7.0.5) (7.0.6) (7.0.7) (7.0.8)



5 fornms, thereof. No RO substituents are shown in partial Fornulas (7.0.1)
through (7.0.41) above because the R9 substituent is attached only to a

ni t rogen WoD@206d3a8 does not forman integral, conponent paTtiBof02ars
attached heterocyclic noiety. The RO substituent is optional in character
inthat "-H" is included as a definition of the RO substituent, and in many
of the 10 enbodi nents of the conpounds .abp1 Fornmula (1.0.0) this is the
preferred meaning of R9. Another preferred neaning of RO is -CH3. There is
al so pointed out the distinction between the substituents RO and R15, both
of which are attached only to nitrogen atoms in any of the meani ngs of the
noi ety E. The substituent R15 is attached only tR°a nitrogen atomthat is

an integral, co @art of any '\}.5 heterocycll noi ety that be
defined via the R ubsti t uent rtial Fof .1.9) t h
(1.1.13) and in pdititcukar wth?% ence to th re specific heterocyclic
noi eti es of partlal rmul as t hrough (7.0.28) and

7.0.31) .. The
RO substituent,&horeHBzYt her 1i?é*n‘a‘ad'34°§3éi'ttacﬂg ‘Bﬁ:ry?z"ﬂo a f‘l&t“r%@@ﬁzoh?‘éﬂ'm
that in turn is #@&®acHed to, but is not an int component part of any
of the heter ocycl i(zo.api eti es that7.01®) defi ned by(7maum| al For mul @s. 1@)L 1.10)

20 through (1.1.14)y The R15 substituent nay be attached to on nor e
ni trogen atomns @ nitrogen aioms nmay be pg esent in any t|es
falling wthin thebszaqpe of partigf “sFormul as «.\/]}/10) throug 1 14)
that can be charactertged as conta ng or conN-+§ing a

ni trogen-contai ning heterocyclic noiety. WO 02/ 060898 PCT/ 1801/@2728 -103
Preferred enbodizestgiagdl- t he 1preRGRZd-PYEN | 0B 4uKigdigolyhe gr od@piolihs-ya

noi ety of parti d@-of®ginul as (1.1.10) through (1.1.14) also include those
wherein the noiet{(. RB is a bicydid het erocycl7ioc!dyr oup sel eclf@d6irom t he

group consisting of indolyl; indolinyl; isoindolinyl; benzo[Db]furanyl;
2,3-dihydrobenzonur yI 1, 3- dlhydr0|sobenzofuranyl 2H 1- benzopyranyl 5
chromanyl ; benzothi | ; 1H—|nda%%£x§ benzimd | ; benzoxaz

benzi soxazol yl ; b§nzoth|azolyl otriazol yl; hthala2|nyl

1, 6- napht hyri di nyl R®1, 8- napht hyr i |nyI qU|noI|nyI |squ|noI|NF{

qgui nazol i nyl ; quhnmx@{spwl pyr ag@ksMi 3, 4- d]pyrhﬁwﬂmwwl thiazolyl

pyrimdo[4,5-d]pyrjmdinyl; im 1, 2-a] pyridin pyri dopy yl;
pteridinyl; and 1H‘-€Lﬂrinyl; I n &%@5 to provi d@opégtlll furth OdéOp

denonstration of preferred enbodi nggits of the 10rtonpounds of For mul a
(1.0.0) with referegnce to the E gr (#\pp where it is,{,a nmoi ety of paghial

Formul as (1.1.10) rough (1.1.14) and R7c is aMcllc het er cllj c
group, there is se nut bel ow t oups consi*sting of parti al mul as
(7.5.1) through (dnhR-&d) fromwhi,ch.he E noiefybs sel ected uch
preferred enbodi manté ﬁRlS R15 'pﬁ A Phazbi bﬂd?
(7.0.21) ( .0.22) (7.0.23) (7.0.24)
N N N Ny
—£) £y —£) -
x N \N NN *>—_—"/
pyrimidinyl pyrazinyl pyridazinyl 1,2,3-thiadiazol-5-y!
(7.0.25) (7.0.26) (7.0.27) (7.0.28)
R15
RO G A
phenyl benzyl pyrrolidinyl cyclopropy!
(7.0.29) (7.0.30) (7.0.31) (7.0.32)
* * O

S A G R

cyclobutyl cyclopentyl cyclohexyl furany!



\ N/ I N cNR15 indolyl indolinyl isoindolinyl benzo[b]furanyl (7.5.1)
(7.5.2) (7.5.3) (7.5.4) [/ O/ 1 OI\ OI\ O 2,3-dihydrobenzo-

1, 3- di hyowoigobmsez o- 2H 1- benzopyranyl chromanyl furanyl pCarmaewd2;728

pht hal anyl (7.5.5) (7.5.6) (7.5.7) (7.5.8) RI5 RI5 N/ S\ | NNO-- N
benzot hienyl 1 H-indazolyl benzim dazolyl benzoxazolyl (7.5.9) (7.5.1 0)
(7.5.11) (7.5.12) 115 NN \ I ~ ON1gLl N>1 / N \ N benzisoxazolyl
benzot hi azolyl 2H 1, 2- benzot hi azi nyl benzotriazolyl (7.5.13) (7.5.14)
(7.5.15) (7.5.16) WO 02/060898 PCT/ 1B01/02728 -104- N N\ quinolinyl

i soqu inol inyl 1,6-naphthyridinyl 1,8-naphthyridinyl (7.5.17) (7.5.18)
(7.5.19) (7.5.20) (A& NNN N}o3)ll N iNI7logsyN N pht hal @aiasyl

qui nazol i nyl quinoxalinyl 1 H pyrazolo[3,4-d]- pyrimdinyl (7.5.21)

(7.5.22) (7.5.23) (H5.24) N N~ %\I N N
) X «—CH, +—CF,

tetrahydrofuranyl thienyl methyl trifluoromethyl
(7.0.37) (7.0.38) (7.0.39) (7.0.40)
*
H,C”~ j
toluyl
(7.0.41)
where “*” indicates the point of attachment of each partial Formula (7.0.1) through (7.0.41) to

the remaining portion of Formula (1.0.0); and where each carbon atom of partial Formulas
(7.0.1) through (7.038) 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 (7.0.41) 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 E. 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 Formulas (1.1.9)

through (1.1.13) 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
said nitrogen atoms may be present in any moieties falling within the scope of partial
Formulas (1.1.10) through (1.1.14) that can be characterized as containing or comprising a

nitrogen-containing heterocyclic moiety.



i IN\ ~N\ iN NN pyrimdo[5,4-d]- imdazo-[1,2-a]- 1, 7-naphthyridinyl
pteridinyl pyrimdinyl pyridinyl (7.5.25) (7.5.26) (7.5.27) (7.5.28) R15
r(/ N N NwO oklopises nyl (7.5.29) where "*" indicates the parnBowf2728
attachnent 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 have the sane neani ng as defi ngdszabove; and all tautoner fornmns,
and optionally N-oxide forns, thereof. 5 5.6.8 EIs a Miety of Parti al
Forrmula (1.1.15) Preferred enbodi nents of the present invention al so
conprise those conpounds of Fornula (1.0.0) wherein the termnal noiety E
falls withint he Bretspred @fnbptamefitapf e raskat inyention, wiBye the gsoup Bribednsietnos of

this type ar e 3S Lt has the
meani ng of p ?WTE.? nﬁ awk Ehwid%égl%%bggoﬂng&%%gg %&@riﬁdﬁ‘i ﬁ]f'fg\/BR ¢ TO *\'N
(1.1.15) | tbmychd hd&&odyﬂltn‘.eg‘ratpcsetéctbdnad)m Weerra@iptchesidtieg ofi indully!; naiokrtyy isbindslingdef i ned
by partial K i e i

a' nitrogen- cggr?t arn n FLh%sij drog %fur‘a?éy(l)u'?Q%rﬁﬂ%%ﬁ%&%@:{ghﬁo?g 1o?entz?f)é/rangr bon
atoms of Zai erereanet oe§epihienyr oUib'”P%ZOQUbg?'PZt”EIE'@G'Y'byb@ZP@ZS'Y'suB%TZISPWﬁ'V's R14.
Consequent | ypenBdtfiazdiyi; aubn@cpm:;zemnabhtsalmyl t1wermphmfmdmw 1@%pﬁthyrmw ,qwuamylp a
;[NIO: ﬂ‘: nOI héhggo%unorlq:y qum?zo?nyl’l)l__%nnoxa]?rrm WrafOIfé)d'n&l) et Icﬁwyhfﬁnmld@zﬁ gldiparérﬁf[dmel
conpri ses - (iMdagA) Z@IIFWW'”Y' M@d@vr&mwptew ang U%PQIW)Y' cycl oal kyl, preferably
cycl opropyl; phenyl; benzyl; qui nolin wher e sai d al kyl

cycl oal kyl, phenyl, Or%ntﬁyﬂrov'dfoa 69'? Y”&b‘?r d“@“rona{ﬂt'ﬂ’blo?/HS?fe"ﬁﬁle@ib)?d'F@”ﬁsrPft”L‘ﬁ n
optional hy ssdsdolihdsts? Gomuldl (100.0)3vith Ubketehéi@NhS E- droup Where it i€ hidoiet tiat OR16,
-CN, or -NR16R17. In preferred enbodi nents R16 and R17 are independently
-H or -CH3. Wi@HlaR{l!. 1%) targpat (1tiuiteand Ric 'P§ bpﬁy@wétefewy%"ﬁ@fowr\@e@ubg%nOcuuent

be -F or - The R 14 subst f rises X0
(Co| -or 16t S EHERpbi Bl I O SR SN e

- O C( =0) NR16Roidty is NREBRIVsuch MeldHed m@cﬁlﬁentslS -NR 16C(=0) OR17,

-NR16S(=0) 2R17, or - %;O) 2NR16R17. IRm5 addition to those preferred

/ /
N N O

indolyl indolinyl isoindolinyl benzo[b]furanyl
(7.5.1) (7.5.2) (7.5.3) (7.5.4)
0 0] 0]
. =
2,3-dihydrobenzo- 1,3-dihydroisobenzo-  2H-1-benzopyrany! chromanyl
furanyl furanyl; phthalanyl
(7.5.5) (7.5.6) (7.5.7) (7.5.8)
/R15 i
N h
S ‘N N 0]
Y, *
* Qe -
. N N
benzothienyl 1H-indazolyl benzimidazolyl benzoxazolyl
(7.5.9) (7.5.10) (7.5.11) (7.5.12)
15 *
O\ S\ /R /
N N
{ > @(za b
* @[ 7 * <j[ //N
N N
benzisoxazoly! benzothiazolyl 2H-1,2-benzothiazinyl benzotriazolyl

(7.5.13) (7.5.14) (7.5.15) (7.5.16)



enbodi nents i ndi cated above, when R14 is present it is also preferred that
it have the neaning of -F, -d, -CF3, -OCH3, -CN, or -NO2. one or nore of
t he nitrogem2aémss i ncluded in said nitrogen-containing IReTaB@2CiS C
groups included within the scope of partial Fornula (1.1.15), provided that
they 20 are not a point of attachment of said heterocyclic group, are
optionally substituted by up to 3 substijpyents R15. Any sul fur atom which
happens to occur in said heterocyclic group, provided that it is not a
poi nt of attachnent of said heterocyclic group, is substituted by 0, 1, or
2 oxygen atons. The optlonal nltrogen heterocyclyl substituent R15

conprises -H O) CR16 6R17; ) al kyl
-CH3; -(C2- C4) ey (Cl- Xy, pre ny| - OCH3;
cycl oal kyl, y cycl opr henyl ; h , Wher
al kenyl , aI kox cyet oal kyl , phenyl *or benz*yl are optional« y substituted

wWith up to 2 sui@&bnrt pents Rlisoahiaolwb substtg-tapamiridtyl conpBieesthyrkiny O ;
- CO2R18; - OR16; =0) NR18R19; -NR18 NR18C(=0)

“NR 8C(=0) OR 9 7%\1?2’7523( =0) PRt 9: 535§(810) PNRLSR gj’%wﬂ bre p is 1%320
preferably 2; -(Cl-C4) alkyl, preferably -CH3; and -(Cl-C4) al koxye15 wher e

R' has the neaning of -ORt6 above and R16 is defl ned as -(Ck- C4 aI kyI
preferably - OCH3 ARgre said nd aIk nturn p on
substituted w p 3 sub *C2) aI onyI
Cl-C2) al kyl poAyl ; and - aI kyI cardo (oxy The 8 and WO
02/ 060898 PCT/ 1BOl/ 02728 -106 R19 substituents conprise -H, or -¢Cl-C2)

al kyl, preferabpiyhaagiag, opt i ormuinegolisylbst i t ut &dingkdity! up t Y-eyragololeg-d-q
The present invention is also concerned with a conpound of PYREINE (1. 0. 0)
wherein the termszd) group E hags.a2he neani ng @5.23) noi ety of (paed) al

Formula (1.1.15 re the 5 nunber and p03|t,\|j on of car bonNato and
r epl acerrent t NET *‘t_aly one or feroato sSwel | as t stitution
of one or nord sald garbon at eof by 4 e R14 xo o n(=0), are
selected in sucN a y that E rrpr"f ses a ne el ected leo e group
consi sting of orrrul 5] thrqug Xd , OT~-T N
OONOc<N -~O rﬁﬁ}f cinim j,/ y‘g utarim 'éyrrolldP @nlyl
pi perid-2-on-1 - I|
7 5.25) (7.5.26) (7.5.27) (7.5.28)
R
N
N™ X
-
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.

5 5.6.8 ElIs a Moiety of Partial Formula {1.1.15)

Preferred embodiments of the present invention also comprise those compounds of
Formula (1.0.0) wherein the terminal moiety E falls within the scope of partial Formula
(1.1.15), i.e., embodiments of this type are encompassed within the scope of the E moiety

when it has the meaning of partial Formula (1.1.15):



(2.7.1) (1.7.2) (1.7.3) (1.7.4) * N ()0 YNCYON 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) (WO0285089O N , NOONOONNHNNHHNO H PCT/IB01/02728
I m dazol i di n-2-o0n-1-yl pyrazol -5-on-1-yl imdazolidin-2,4-dion-
pi perazin-2,5-dion 1-yl 1-yl (1.7.9) (1.7.10) (1.7.11) (1.7.12) O * * * *
N NNNON/ NOHNHC(:):Y N 4,5-dpgdro-5-oxo- benzimdazolin-2-on- 1
H qui noxal i n-2-on- 1 H quinazolin-2-on 1 Htetrazol-1-yl 1-yl 1-yl 1-yl
.(1.7.13) (1.7.14) (1.7.15) (1.7.16) WO 02/060898 PCT/ 1B01/02728 -107 0 O
NOO*-N*-N LNN* OO 1 Hcycloheptimd- 2-azabicyclo[2.2.1]-
nor born-5-en-2,3- phthalimd-1-yl; azel-2Z-onx1 -yl hept-5-en-3-on-1-yl
di carboxi m d-1-yl 1 Hisoindole-1,3(2H N diop-1-yl (1.7.17) (1.7.18)
(1.7.19) (12.7.200 H ,NNO O/ (11.15)

1.1.

It will be understood that where the terminal moiety E is defined by partial Formula

(1.1.15), that it inherently comprises a 'nitrogen-containing heterocyclic group. Any one or

5  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 (1.1.15).

Said R substituent comprises -(C;-Cs) alkyl, preferably -CHs; -(C3-C;) cycloalkyl, preferably

cyclopropyl; phenyl; benzyl; pyridyl; or quinolinyl; where said alkyl, cycloalkyl, phenyl, benzyl,

10 pyridyl, or quinolinyl moiety is in turn optionally substituted by 1 or 2 substituents —F, -Cl,

-CH3;, —OCH3, —OR', -CN, or -NR"®R". In preferred embodiments R'® and R' are

independently —H or —CHs. When R™ is substituted, it is preferred that the substituent be —F

or —Cl. The R substituent further comprises —F; -Cl; -CF3; oxo (=O); —OR'®; -CN; —-NO,,

-C(=0)OR'™®, -O-C(=O)R'®, -C(=O)NR'®R", -O-C(=O)NR'R", -NR'R", —NR'®C(=0O)R",

15 -NR™C(=0)OR", -NR™S(=0),R", or -S(=0),NR"R". In additon to those preferred

embodiments indicated above, when R' is present it is also preferred that it have the
meaning of —F, —CI, —CF3, -OCH3;, —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

20 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 heterocycly! substituent R'® comprises —H; -C(=O)OR16;

25  -C(=O)NR'R'"; —(C;-C,) alkyl, preferably —CH,; —(C,-C,) alkenyl; -(C,-C,) alkoxy, preferably

~OCHj3, -(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"".

The sub-substituent R comprises —F; —Cl; -CO,R'®; ~OR"%; —CN; -C(=O)NR'®R"®;

30  -NR™R™; -NR'™C(=0)R"; -NR"®C(=0)OR"; -NR"*S(=0),R"%; -S(=0),NR"R®, where p is 1
or 2, preferably 2; —(C4-Cs) alkyl, preferably —CHs; and -(C;-C,) alkoxy, where R'' has the
meaning of —OR'® above and R'® is defined as —(C,-C.) alkyl, preferably —OCHs; where said

alkyl and alkoxy are in turn optionally substituted with up to 3 substituents ~F; -ClI;
-(C4-C,) alkoxycarbonyl; -(C4-C,) alkylcarbonyl; and —(C,-C,) alkylcarbonyloxy. The R'® and



HN ONOONON O 3-azabicyclo[3.1.0]- 2H azepin-2-on-1-yl

pyrazol i di n-

3,5-dion- imdazolidin-2-on-1-yl hexane-2,4-dion-3-yl 1-yl

(1.7.21) WO.0Z/0@Bys (1.7.23) (1.7.24) 00 OO\ S~ ~i N C NPRINBN/G272¢ N

* oxazol i di n-

2-on-1 -yl 1,3, 4-oxadiazol- thiazol-3-yl 1

H 1,2 3-triazol-1-yl ~2(3H)-on-3-yl (1.7.25) (1.7.28) (1.7.27) (1.7.28)

N -N i m dazo
(1.7.29) (1.
pyrrolidin-1-
(1.7.34) (1.
3-azabi cycl o
pyrrol o[ 3, 4-
(1.7.38) (1.
IN~ N HH
H-pyrazolo[4
b] pyri din-4

5

| -1-yl pyrazol-1-yl 1H 1, 2,4pgci azol -1-yl azetidin-1-yl
7. 30) (1.7.31) (1.7.32) N=N HN N N~N--* ON 11*
yl tetrazol -1-vyl piperidin 1- yI piperazin 1 yI (1.7.33)
7, 35% (1.7.36) OO O *-N bo -N *- -
RS s sz]uentwpmmssw 8t K el qﬂiyhpfeéerebhdr% PB“OF@'U supgligited with

*

*

CN

& ewr-Fgdém-crnon- 3-yl 5, 7-di on-6-yl 1l-on-2-yl 7-on-6-yl (1.7.37)
7.39) (1.7.40) WD 02/060898 PCT/1B01/02728 -108 0 OO O N

N 1 me@brkgedﬁw@ﬁmlﬁt alze cqaycennedi olthta Bertijopyd dfciormuld (1.0.0) wherein
t’he t mlr]a! 8%&3‘?0551% thta i’nefmzfg)of ﬁlm%etggf %@%gl @JE%XI (gitg?i)?\-/vf?&é !
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 E comprises a member selected from the group

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

* *

* * I

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)
" | .
| b o |
N 0] -
| E%%] %\V:T§ N
_ T _ =0
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)
| ¢ ¢ ,L
N )
5 w0
N N QT: :L>
H H N 0O
imidazolidin-2-on-1-yi pyrazol-5-on-1-yl imidazolidin-2,4-dion- piperazin-2,5-dion-
1-yl 1-yl
(1.7.9) (1.7.10) (1.7.11) (1.7.12)
O

* * /* *
i e L
<y UL o0

N—N u AN

4,5-dihydro-5-oxo- benzimidazolin-2-on-  1H-quinoxalin-2-on- 1H-quinazolin-2-on-
1H-tetrazol-1-yl 1-yl 1-yi 1-yl

{1.7.13) (1.7.14) (1.7.15) (1.7.16)

N



~NH / H\ 1 Hindazol-3-on-2-yl 1 H benzim dazol-2- on-3-yl (1.7.45)
(1.7.46) Any noiety that is a nenber selected fromthe group consisting of
partial Paomioems9s (1. 7.1) through (1.7.46) depicted abovepcrmBbuees
optional substitution thereof with respect to (1) any one or nore carbon
atons thereof, by a substituent R14 where R14 has the sane neaning as
defi ned above; (2) any one or nore nitrogen atons thereof by a substituent
R15 5 where R15 has the sanme neani ng as defined above, and all tautoner
forms, and optionally N- oxide fornms thereof; or (3) any sul fur atom
thereof by 0, 1, or 2 oxygen atons. The present invention is further
illustrated regardl g preferred fsubgeneri c grofps conprisingoconpounds of

Formula (1.0. 0) mhe eln R7c an af parti al s (1.1.10) ough
(1.1.15) are ed in way that—]Nt c i ses *a—M Jel ect ed
fromthe 10 n |st|ng  follow ng partyal For mul 0. 1)

t hrough (8. 0. 139 0000 NN NN"NiN*8iNN*NC HNNHNN

HN-NHNN H1#cﬂo!ﬁt'ﬂud3 (&aQabwyc!()g‘ -2) (r%rtﬁrn?'é er(§30 4) pIQnaIerNl N~NN CF
3 *~NN\ | ™NiH H |8 0. SdarticRintd-6yi ( 818-isbinde1 BeIH)60898

PCT/ 1B01/ 02728 -109 * |1 HO 0 HNy N (\ INO * 0 N O\NN-O *didhd-yN O N - N

NHNNHNNH (HH)NN H H3C @.HsCH3 (8. 0.8)(1¢789D. 9) (8. 0. 11.0.)20)(8. 0.11)

| H
N N0
J:Nl Q PO 7
0 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
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non-3-yl 5,7-dion-6-yl 1-on-2-yt 7-on-6-yl
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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.

The present invention is further illustrated regarding preferred subgeneric groups

comprising compounds of Formula (1.0.0) wherein R7¢ and R? of partial Formulas (1.1.10)

through (1.1.15) are all selected in such a way that E comprises a member selected from the

10  group consisting of the following partial Formulas (8.0.1) through (8.0.139):
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thereof by a substituent Rt5 5* gse R15 has the Ranme meani asfidefi ned
above, and all tauytomer forns, optional | oxi de for
(3) any sul fur atgmt ereof byko 1.yor 2 0x ons. 5.
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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"®

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.

5.7 Representative Species of Formula (1.0.0)

In the above description various preferred aspects of the compounds of Formula
(1.0.0) have been set forth. As a further demonstration of the scope and content of the
10 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 (8.5.44):
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PCT/ 1B01/ 02728 - 118 e e ] .

e -(8.56.16) {4-(3-Methoxy-phenoxy)-thiazole-5- - - -

o
T .. F (8. D. 4- (3- Net hoxy- Eﬁoxy
N~ carboxylic aci faé@‘?‘Y'lﬁor%c-"’i- %‘S‘é‘?rf’ér(ﬂwf'-”% % thox Benz | am
Formula Y Y)- Y O |yinethoxy)-benzylamide of Formula \N 0

(8.5.16);

F
5 CH,
(8.5.17) (+)-4-(Benzo[1,3]dioxol-5-yloxy)- {N O/K(/N‘N
H
\

thiazole-5-carboxylic acid 2-fluoro-4-[1- E
(1H-tetrazol-5-yl)-ethoxy]-benzylamide
of Formula (8.5.17);

0
o—/
F
CH,
0]
(8.5.18) (+)-4-(3-Cyano-phenoxy)-thiazole-5- N OJ\( NH,
H

\

carboxylic acid 4-(1-carbamoyl-ethoxy)- E

2-fluoro-benzylamide of Formula

N
(8.5.18);
F
o CH,
(8.5.19) (#)-2-[3-Fluoro-4-({[4-(3-nitro-phenoxy)- {N o)\fo
\

thiazole-5-carbonyl]-amino}-methyl)- i

phenoxy]-propionic acid of Formula

N
(8.5.19); @\
NO




(8.5.16); I ~ O3 FCH3 0O(8.5.17) ()-4-(Benzo[1, 3]dioxol -5-yloxy)- N ON
N “thiazole-5-carboxylic acid 2-fluoro-4-[1 S NN HNO (1

H t et r azoWwoSrpbdsoet hoxy] - benzyl am de (I of Fornula (8.5. 1PCI/Bo2Q@SF C H 3
O (8.5.18) )-4-(3-Cyano-phenoxy)-thiazole-5- NONH2 S H carboxylic acid
4- (1-car banoyl - et hoxy)- 0 2-fluoro-benzylam de of Formula (N O (8.5.18); F
CH3 0O (8.5.19) ()-2-[3-Fuuoro-4-({[4-(34giLtro-phenoxy)- N1/ OO

t hi azol e-5-carbonyl ] -am no}-nethyl)- S H OH phenoxy]-propionic acid of
Formula \N O (8.5.19); 6NO 2 WO 02/ 060898 PCT/1B01/ 02728 - 119

e . T CH,
LT ..Il'ﬁﬁﬁﬁﬁﬁ'l-lllo"".)\QFm
T (8520) | (4).44Benzol 3ldic {H " TN

(x)-4-(Benzo[1,3]dioxol-5-yloxy)- S
thiazole-5-carboxylic acid 4-[1-(5- L\N
methyl-4H-[1,2,4]triazol-3-yl)-ethoxy]-
benzylamide of Formula (8.5.20);

0
o—/
F
0
(8.5.21) | [4-({[4-(3-Cyano-phenoxy)-thiazole-5- O N OH
carbonyl}-amino}-methyl)-3-fluoro- S H
phenyll-acetic acid of Formula (8.5.21); L\ \ o
N
@\///
F
CH
(8.5.22) | 2-[4-({[4-(Benzo[1,3]dioxol-5-yloxy)- o \ * OH
thiazole-5-carbonyl]-amino}-methyl)-3- S{H o
fluoro-phenyl]-2-methyl-propionic acid of x> \ HyC

Formula (8.5.22);

0

o

o—/

F

o
(8.5.23) | 4-(3-Cyano-phenoxy)-thiazole-5- O
N NH,
{

carboxylic acid 4-carbamoylmethyl-2- S
fluoro-benzylamide of Formula (8.5.23); <\N




ONON (8.5.20) i(+)-4-(Benzo[1, 3]dioxol-5-yloxy)- S\ HNN /~ H
t hi azol e-5-carboxylic acid \N O CH3 nethyl -4H [1 2,4]triazol -3-yl)-et hoxy]
benzyl amwe oafosiBes nul a (8.5.20); 0 OF O (8.5.21) PCT/IB01/02728

[ 4- ({[ 4- (3- Cyano- phenoxy) -t hiazole-5- ON/ COH

carbonyl ] -am no}-nethyl)-3-fluoro- g H phenyl]-acetic acid of Fornula
(8.5.21); O N-- F O (8.5.22) 2-[4-({ibg-(Benzo[ 1, 3]di oxol -5-yl oxy)- CH3
OH N thiazol e-5-carbonyl ] -am no}-nmethyl)-3- g HH3C O

fl uoro- phenyl]-2-nethyl-propionic acid of < O Formula (8.5.22); NO O F
O 0O (8.5.23). 4-(3-Cvano-phenoxy).-thiazole-5- N NH 2 _carboxylic a(‘id

4- car banoyl pethyl -2-' g H fl uoro-benzyl am de; of Fé)r nul/a\ml\l\ N N WO
02/ 060898 PCT/ 1B01/02728 -120 y N
(8.5.24) | 4-(3-Methoxy-phenoxy)-thiazole-5- N
carboxylic  acid  4-[1-methyl-1-(1H- {
tetrazol-5-yl)-ethyl]-benzylamide of
Formula (8.5.24);

C\)
CH,
N
I
(8.5.25) | 4-(3-Nitro-phenoxy)-thiazole-5- 0 /\©Vﬂj>ij
carboxylic acid 4-[(2-cyano- {m
\

benzoylamino)-methyl]-benzylamide of 4

Formula (8.5.25); N [
NO
F
N/
. . . o) H l
(8.5.26) | Pyridine-2-carboxylic acid 4-({14- N N x>
H
{

(benzo{1,3]dioxol-5-yloxy)-thiazole-5- S

0
carbonyl]-amino}-methyl)-3-fluoro- L\N o)
benzylamide of Formula (8.5.26);
O
o—'
F
N—N
. o 0 Ho D
(8.5.27) | 4H-[1,2,4]Triazole-3-carboxylic acid 3- N N N
fluoro-4-({[4-(3-methoxy-phenoxy)- S{ H o) H
thiazole-5-carbonyl]-amino}-methyl)- L\ 0

N
benzylamide of Formula (8.5.27); @
0




4-11-methyl -1-(1H H3C HN O tetrazol-5-yl)-ethyl]-benzylam de of Formula
(8.5.24); I 0O CH3t (8.5.25) 4-(3-Ntr@iphenoxy)-thiazole-5- 0 N
carboxylic acid 4-[(2-cyano- N H 7 S 0 benzoyl am no)-nethyl]-benzyl am de
of O N Formula (8.5.25); 6,NO2 F N H (8.5.26) Pyridine-2-carboxylic
acid 4-({[4-.ON/_N_(benzol[1,3]ldioxol-5-yloxy)-thiazole-5-_S H O

carbonyl] am no}-nethyl) 3 fluoro- N O benzylam de of Korrmula (8.5.26); O
OJ FNON QO H(8.5.27) 4H[1, 2,4] Tri azol e- 34 caBboxy i cid 3-
(8.5.28) | 4-(3-Cyano-phenoxy)-thiazole-5- N N
s H
e Hs
N .

carboxylic acid 2-fluoro-4-[(2-methoxy- o) O\C
benzoylamino)-methyl]-benzylamide of
Formula (8.5.28);

N
72

N
0 /\©\/H B
(8.5.29) | 4-(4-Fluoro-phenoxy)-thiazole-5- s u H
» °
N 0

carboxylic acid 4-{[(3H-imidazole-4-
carbonyl)-amino]-methyl}-benzylamide
of Formula (8.5.29);

F
R o)
(8.5.30) |4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5- O N/\©\/N
. . _ di 5 i . H
carboxylic acid 4-(1,3-dioxo-1,3-dihydro i_\i o
N\ .
N 0

isoindol-2-ylmethyl)-2-fluoro-

benzylamide of Formula (8.5.30);

o)

o—!
o /\Q FHa
S ” 0/840
8 \ o HO
N

(8.5.31) | (+)-2-[4-({[4-(Benzo[2, 1,3]thiadiazol-5-
yloxy)-thiazole—5—carbonyl]—anﬂino}-
methyl)-phenoxy]-propionic  acid  of
Formula (8.5.31);




N fluoro-4-({[4-(3-nethoxy-phenoxy)- SHH 0 ~N
t hi azol e-5-carbonyl]-am no}-nethyl)- O benzylam de of Formula (8.5.27); O
3 L. _.. wOH2:802/ 060898 PCT/ 1B01/ 02728 - 121 PCT/IB01/02728

e FE_H(8.5.28) 1|

4- (3- Cyano- phenoxy)-thiazole-5- ON N H car boxyl ic acfd .0
fluoro-4-f(2-nmethoxy- S OO H3 C benzoyl am no) math S -benzyl 3 g‘F of N

Formul a { §85.328) 4-({j-8end[N\B]dibRI-5-y@RY)- 4- ( 4 FI 6’ o708 5

0
H IH 4\ 00 car box lh aﬁ? ?% cgrbéﬂ][a%@h%}rg@?m

car bonyl ) -am no] - ne
ﬂuoro -biphenyi-3- carboxyllc acid of

e «- .. _JFormula-(8.532) - _- - -+ I TP R e

)I’L (8 5.29);

........... [ ......X.. P Fo¢(s.5. 30)
Benzo[ 1, 3] di oxol - 5-yl oxy) -t hi azol e- 5- ONN/ ca@méxyllc aci d
1, 3-di oxo-1, 3-diihydro- I S HO

(8.5.33) : 4'-({[4-(3-Cyano-phenoxy)-thiazole-5- O
carbonyl]-amino}-methyl)-3'-fluoro- ‘/Z: O

biphenyl-4-carboxylic acid of Formula

(8.5.33);
N

(8.5.34) | (£)-2-[4™({[4-(Benzo[1,3]dioxol-5-yloxy)- ({ /\‘\‘

thiazole-5-carbonyl}-amino}-methyl)-2-

fluoro-biphenyl-4-yloxy]-propionic acid of

3
Formula (8.5.34); o) O
o—/
O F
O
(8.5.35) |[2-Fluoro-4'-({{4-(4-fluoro-phenoxy)- S \ O
thiazole-5-carbonyl]-amino}-methyl)- L\N o)
biphenyl-4-yl]-aceti id of Formula
phenyl-4-yi] ic acid o ormu HO 0
(8.5.35);




I soi ndol - 2-yl nethyl )-2-fluoro- O! benzylam de of Fornmula (8.5.30); N! |
J or-'" ~CH3 ON H/ OO (85.31)
(+)) _2 [ wO{opMesBeNZzO[ 2, 1, 3]t hi adiazol 5 S/ HO PCT/IB01/02728

yl oxy) -t hi azol e-5-carbonyl ] -am no}- "N O net hyl)-phenoxy]-propion ic acid
of Formula (8.5.31); N NS WO 02/060898 PCT/ 1B01/02728 -122 F O O CH
(8.5.32) 14'-({[4-(Benzo[ 1, 3] di oxol - 5-yliexy)- N

t hi azol e- 5-car bonyl ] -am no}-nmethyl )-3'- S H fluoro-biphenyl -3-carboxylic
acid of O N Formula (8.5.32); O O( ) F85.33 ::::;:::: SHO

bi phenyl - 4-carboxylic _acid of Formula.4.\.0O.OH. .N..(8 '—'\FQ’%); N
0]

(8.5.36) | 2-[3-Fluoro-4'-({[4-(3-methoxy- S N O
phenoxy)-thiazole-5-carbonyl]-amino}- « \ o O 0
methyl)-biphenyl-4-yl]-2-methyl- N OH
propionic acid of Formula (8.5.36); \ HC  cH,

(\)
CH,
F
0
N F

(8.5.37) | ()-4-(Benzo[1,3]dioxol-5-yloxy)- s~ H
thiazole-5-carboxylic acid {3,2'-difluoro- \N 0 O
4'-[1-(1H-tetrazol-5-yl)-ethoxy]-biphenyl- ¥ o
4-yimethyl}-amide of Formula (8.5.37); N,Nw/kCHs

0] AN
o—/ NN
F
0]

(8.5.38) | 4-(4-Fluoro-phenoxy)-thiazole-5- u
carboxylic acid {4'-[(2-cyano- 3 \ O
benzoylamino)-methyl]-3-fluoro- \N Q o NH
biphenyl-4-yimethyl}-amide of Formula

\\N
(8.5.38);
F
F
O

(8.5.39) | Pyridine-2-carboxylic  acid [4'-({[4- u O
(benzo[1,3]dioxol-5-yloxy)-thiazole-5- S \ O
carbonyl]-amino}-methyl)-3"-fluoro- N
biphenyi-4-yimethyl]-amide of Formula o NH
(8.5.39);

O
o—/ ~N
NG

/



OF NH S (8.5.34) (+)-2-[4"-({[4-(Benzo[1, 3]dioxol-5-yloxy) OO0

t hi azol e-5-carbonyl]-am no}-nethyl)-2- N HO fluoro biphenyl 4 yloxy]
propi oni cwaaedemsps C H Formula (8.5.34); / OOO ...... __PCT/IB01/02728. _ -
T T . ... .a4.. .....7.OFN SH

(8.5.35) [2-Fluoro-4' -({[4-(4-fluoro-phenoxy) O
t hi azol e-5-carbonyl ]-am no}-neth I\ ~ yl) N biphenyl-4-yl]-acetic acid of
Formul a HO (8.5 .35); E. WD 02/060898 PCT/1B01/02728. . -123_,

........... .(8.5.40). | 4-(4-Fluoro-phenoxy)-thiazole-5- .. _

213 TR vor p- 47 (([ETE et 1S . €™
phenoxy) -t hi azol e- bdibygrdbiseigdd-2aiyiethyh)-2-fluofo-\

\ —_— e
P 5.
. 9 . 0
net hyl ) - bi pheny! - 4+ yibleng-a3phé)iranibid FPHForRuIEPI ONI d of Forni| a
(8.5.36); HBC CHB Oy o

0
(8.5.41) | 4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5- {” O
S
\ ()

carboxylic acid {3-fluoro-4'-[(2-methoxy- L

benzoylamino)-methyl]-biphenyl-4- N
ylmethyl}-amide of Formula (8.5.41); o)

N F
s H
(8.5.42) | 4-(3-Cyano-phenoxy)-thiazole-5- L \
carboxylic acid {2'-fluoro-4'-[1-methyl-1- N
(1H-tetrazol-5-yh)-ethyl]-biphenyl-4- °
N HN™ N
ylmethyl}-amide of Formula (8.5.42); 74 \

0]
(8.5.43) | 4-(3-Chloro-4-fluoro-phenoxy)-thiazole- {u O
S
\

5-carboxylic acid {4'-carbamoyimethyl-3- L O
J
fluoro-biphenyl-4-ylmethyl)-amide of N Q

Formula (8.5.43);

Cl




CH 3. -------mmmm o o memeee e e e F ONF (8.5.37)
()-4-(Benzo[ 1, 3] di oon 5-vyl oxy) S H 11 / i! thlazol e-5-carboxylic acid
{3, 2" -di fiWoorwoeosds$ O 4' -[1-(1 Htetrazol -5-yl)-et hoxy] - bi premygBe1/i@728H

4-yl methyl }-am de of Formula (8.5.37); NCHNI 3 O, NN OF O (8.5.38)
4- (4- Fl uor o- phenoxy) -t hi azol e-5 H carboxylic acid {4'-[(2-cyano- S/ O
benzoyl am no) -net hyl ] -3-fluoro- N O NH.{gphenyl - 4-yl nmet hyI }-am de of
Forrrula(8538) Il / I N F ---- - ememmmiiaee aemm o --
-------------- ---- ---- F O (8. 5 39) Pyridine-2- carboxyllc aC|d
[4'"-({[4- N (benz [1,3]dioxol-5-yloxy)-thiazole-5-_S H

carbonyl ] -am no}-nethyl)-3'-fl uoro- N O bi phenyl - 4-yl net Ryl ] - am de of
Formula . ONH (8.%.39); O QI N WD 02/ 06089¢ ’
----------- -(8.544) .| 4{(Benzoe[1,3]dioxol-5-yloxy)-thiazole-5-.

"""""""""" cérbdx'ylic' " acid - '(3-f|uoro—4'-{[(3H-

DETAILED DESCRIPTION OF THE INVENTION
6.0 Processes for Making the Compounds of Formula (1.0.0)

A method suitable for preparing the compounds of Formula (1.0.0) where both the G!

and G? groups are phenyl, and the E group is a moiety of partial Formula (1.1.8), is
5 illustrated in Synthesis Scheme (10.0.0) below.



O FH (8.5.40) 4-(4-Fluoro-phenoxy)-thiazole-5- S 0 carboxylic acid [4'
(1,3-dioxo-1 ,3 N dihydro-isoindol-2-ylnethyl)-2'-fluoro- 0 NO

bi phenyl -woybkweisbg/| | - am de of Fornmula - (8.5.40); \ / F PCT@B(R1252841)

4- (Benzo[ 1, 3] di oxol -5-yl oxy)-thiazole-5- H S carboxylic acid
{3-fluoro-4'-[(2-nethoxy- benzoyl am no) - net hyl ] - bi phenyl -4- N NH

yl methyl }-am de of Formula (8.5.41); 0 028., CH3 O- OF H (8.5.42)

4- ( 3- Cyano- phenoxy) -t hi azol e-5- ] CH carboxylic acid

{2' -fluoro-4'"-[1-nethyl-1- \NOIl / CH3 (1

H tetrazol -5-yl)-ethyl]-bi phenyl-4 N HN N X/Il met h%l }-am de of Formul a
(8.5.42): N=N F 0 SYNTHESIS SCHEME (10.0.0)
NaClIO, o
2-methyl-2-butene S
/ « J OH
N
° NaH,PO, cl
(s (10.0.2)

t}l ] : 1) SOCI,

Cl 2) Ethanol
(10.0.1)

O
- 2
S
\ o\
CH —
N o 3 Cs,CO, ﬁﬂo CH,
DMF cl
- (10.0.3)
RS R* OH

o)
S
(10.0.4) @‘R‘ { / N
R6 R5 N H
o)
CH,
¥
iIOH HO
" CH,

(10.0.6)

(10.0.5)



(8.5.43) 4-(3-Chlor o- 4-fl uoro- phenoxy)-thiazole- s HI/ 5-carboxylic acid
(4' - carbanmoyl nethyl -3- <\ \ fluoro-bi phenyl -4-yl nethyl)-am de of N O I/
For mJI a (\805)2/0@))898 H2N 0 d F WD 02/060898 PCT/ 1B01/ 02728 PCT/18@1H)2728

F (8 5 44) 4° - (Benzo[ 1, 3] di oxol -5-yi oxy)-thiazole-5- S H i
carboxyllc acid (3-fluoro-4'-{] Hé& CHE
i m dazol e- 4-carbonyl ) -am no] - me - | -4-yl met hyl ) -am de of
Formula O NH (8.5.44); O] HN -N DETAI LED DESCRI PTI ON OF THE | NVENTI ON
6.0 Processes for Mking the Conpounds of Forrmula (1.0.0) A nethod suitable
for preparing the conpounds of Formula (1.0.0) where both the @ and &
groups are phenyl, and the E group is a noiety of partial Formula (1.1.8),
is 5 illustrated in Synthesis Schenme (10.0.0) below. WD 02/060898

PCT/ 1B01/ 02728 -126 SYNTHESI S SCHEME (10.0.0) NaClQ2 O 2-nethyl-2-butene

~/OH N O NaH2P04 C  (10.01)2%,cdy H21)i0BOCI 2 CI 2) Et hgnol
DME THF/MeOH

o SN

¢ v

\ o\
cl

(10.1.1)

s O
O
!
N

R4
HCI, EtOH R®

0
S 1
H,/'C / Pd(OH), R® (1013 K‘Z/‘(Hﬁ
N
0
o H
N 7
S . R
«ﬂN . 4 I
N H R R
o I (10.1.5)
NH,

. r* HCI j\ Et,N
R 5 c1” R, CH,CI,
R (101.9)
OR O EDCI



(10.0.1) 0 O CH3 S Cs2Cc83 AuCH O N 3 DWW C

i S (10.0.4) RN Rs Rs

80 C (10.0.3) R6 R4 OH 0 RS

NHO Li OHCH3 THF 0 6 R4 HOCH3 R N OH RS

(10.0.6) WO o/D¥dBIHOST DV CH3 s R4 R RS HZN HO CH3 5 ( POTAB&E)02YYB

02/ 060898 PCT/ 1B01/ 02728
O DWW THF/ MeOH ,OH OH

-127 SYNTHESI S SCHEME (10.1.0) 1) Cs2CC3 2) LiOH
NO OR RRRRs R :Z-,\O-\ a NCH3 Rs EDCl

-128 -

SYNTHESIS SCHEME (10.2.0)

HCI, EtOH

H /C/Pd(OH)Z O
INl OH
0
10.2.2
R e g;
4
(10.2.1) R® s R
(10.2.3)
EDCI
1 HOBT
DMF

0
(S
\ N
N / H
O
6 R‘i
R Ri 5

R
Ui
N

s
@ (10.2.4) )

(10.2.5)
(Tf),0
Pd(PPh,),

Zn(CN),
DMF



Cl (10.1.2) HOBT (10.1.1) RLDMVF O R HZN\N NHORINO CC Rss SN

R (H2ICPd(OH2 R(10.1.3) / HNOH R - N7 A NHR6Rs RIO O
(10.1.5) whld2oestiCl OEt 3N R6 Rs R G R A CHZCI Z (10. 1PG)/IBR/Q7EDC]
HOBT 5 HO R A DMF WD 02/ 060898 PCT/ 1B01/ 02728 -128 SYNTHES|I S SCHEME
(10.2.0) HCl, EEOHNH 2 H2/C/Pd(OH)2 O S N/ | \\ OHR OH 0 (10.2.2)

R, OH 2129 -
SYNTHESIS SCHEME (10.3.0)
0]
S R’
§ y/ OH H,N RAO
<+ 7
o o—R’,
RB
4 (10.3.2)
R R
R
(10.3.1)
EDCI
HOBT
DMF
0 o
S
N O
Yeast
N 0 O0—R A
RB
R4
6 (10.3.3)
R 5



(10.2.1) Rs R5 (10.2.3) O EDC SHOST NR DW NHI 00 4N</ NR

Rs s R(10.2.5 NHO R (TMOH Pd(PPh3)4 Rs R (10.2.4) Zn(CN)2 R5 5 DWF
WO 02/ 06080828@8L BO1/ 02728 - 129 SYNTHESI S SCHEME (10. 3. ®FT/18010278 R OH H
2 NRAONO + OR7JA RB 6 R4 (10.3.2) RR5 (10.3.1) EDO HOST DWF 0
R S <\ HRA O

-130 -

SYNTHESIS SCHEME (10.4.0)

EDCI : NH,R7? (Cocl), 7
HOBT - g cat. oMF | NMR'

CH,CI,

S N
e
N
0O
RB
R4
=8 ] (10.4.1)
R
0 .
S R
N A
< W R
N o AN
RB
R
R® . (10.4.3)
R
(CH,),Sn0O
TMSN,
Toluene
] R (104.9)
R 5



0-R7TA RB / IR4 ( 10.3.3)
HESI S SCHEME (10.4.0) EDC
..... W0.02/060898
S\\1 HRON
B HO NRa
(10.4.3) Rs R 5

RB

nOo

R6 R5 WD 02/ 060898 PCT/ 1B01/ 02728
NH2R7A (COCI)2 NH R7 2 A HOBT
. OR cat. DVF DMF NH2R7B Et PRTNBIIRR725CH2C12
ORAMO/RANRISHHSs (10.4.1) R7 RR5
Rs <\ NI HI RN (10.4.2) POCI3 O Heat
N (CH3)23mO\\ HRA N \N TMSN3 N O N H

-130

SYNTHESIS SCHEME (10.5.0)

A 0
HCI O\T)LO,CH3
o) HzN\/©/1 R®
[ R
(10.5.2)
ﬁﬁ O 4
o)

6 R* <

R Ls (10.5.1) \

R4

LiOH
THF, MeOH i

~
(10.5.3) CH,
o}
RB
OH R,R;,MgBr / THF
(10.5.4)
0
S N
g
NN o

(10.5.5)

N
RB



RB Toluene / a Rs s R (10.4.4)
SYNTHESI S SCHEME ( 10. 5. 0)

\\ OH (10wB.02)pcBM-
THF, MOHA RO s N /'

5 R WD 02/ 060898
AO HCI OR 0 CH3 EDCI

N+ OO 6 RA/SN R(10.5.1) \\ H R8CU@hHiN2RS,

\ HRE 5 RA RBO NOR

PCT/ 1B01/ 02728 -
O H2N |

131

RB HOBT R TEA
O 0
0 R(10.5.3) CH3 RA O 4

RB R6 5 1ROCHRI6R 7MgBr THF R (10.5.4) O S H NO RRAOCHB R6iI5 R4

R 6 R

-132 -

SYNTHESIS SCHEME (10.6.0)

3) NH, (o,

(10.6.1)
Et,OBF,

CH.CI, R*
R® 5

O
S N
ol

(10.6.3) CH,
n-BuOH 7
20 h R“)LN'NHZ
80 °C H
S
<

R’ Q
RA | NH
RB

R® 5 (O

R

O
S
S
N O R’ ) 0

1) Hydrazine
2) Pyridine
3) DMF, heat

1) N-methyl morpholine
2) i-butyl chloroformate

R‘7‘\ _0
RE

NH,
(10.6.2)

Lawesson's | Reagent
THF

0
S N
e
N o)
(0] R1 )
R S
R* R®
R6 5

NH,

R (10.6.4)
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DETAILED DESCRIPTION OF THE INVENTION
7.0 Pharmaceutical Salts and Other Forms

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

5 belong. Itis 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.

Pharmaceutically acceptable salt forms of the compounds of Formula (1.0.0) are

prepared for the most part by conventional means. Where the compound of Formula (1.0.0)

10  contains a carboxylic acid group, a suitable salt thereof may be formed by reacting the
compound with an appropriate base to provide the corresponding base addition salt.
Examples of such bases are alkali metal hydroxides including potassium hydroxide, sodium
hydroxide, and lithium hydroxide; alkaline earth metal hydroxides such as barium hydroxide

and calcium hydroxide; alkali metal alkoxides, e.g., potassium ethanolate and sodium

15  propanolate; and various organic bases such as piperidine, diethanolamine, and N-

methylglutamine. Also included are the aluminum salts of the compounds of Formula (1.0.0).

For certain compounds of Formula (1.0.0) acid addition saits may be formed by

treating said compounds with pharmaceutically acceptable organic and inorganic acids, e.g.,
hydrohalides such as hydrochloride, hydrobromide, hydroiodide; other mineral acids and their

20 corresponding salts such as sulfate, nitrate, phosphate, efc.; and alkyl- and mono-
arylsulfonates such as ethanesulfonate, toluenesulfonate, and benzenesuifonate; and other
organic acids and their corresponding salts such as acetate, tartrate, maleate, succinate,

citrate, benzoate, salicylate, ascorbate, efc.

Accordingly, the pharmaceutically acceptable acid addition salts of the compounds of

25 Formula (1.0.0) include, but are not limited to: acetate, adipate, alginate, arginate, aspartate,
benzoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate,
digluconate, dihydrogenphosphate, dinitrobenzoate, dodecylsuifate, ethanesulfonate,
fumarate, galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,

30 glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate, metaphosphate,
methanesulfonate, methylbenzoate, monohydrogenphosphate, 2-naphthalenesulfonate,
nicotinate, nitrate, oxalate, oleate, pamoate, pectinate, persulfate, phenylacetate, 3-

35 phenylpropionate, phosphate, phosphonate, phthalate,.
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15 tripropylamine, and tris-(hydroxymethyl)-methylamine (tromethamine).

Compounds of the present invention which comprise basic nitrogen-containing
groups may be quaternized with such agents as (C,4-C,) alkyl halides, e.g., methyl, ethyl, iso-
propyl and tert-buty! chlorides, bromides and iodides; di(C:-C;) alkyl sulfate, e.g., dimethyl,
diethyl and diamyl sulfates; (C1-C1s) alkyl halides, e.g., decyl, dodecyl, lauryl, myristyl and

20  stearyl chlorides, bromides and iodides; and aryl-(C4-C,) alkyl halides, e.g., benzyl chloride
and phenethyl bromide. Such salts permit the preparation of both water-soluble and oil-

soluble compounds of the present invention.

Among the above-recited pharmaceutical salts those which are preferred include, but

are not limited to acetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate,

25 hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate,

thiomalate, tosylate, and tromethamine.

The acid addition salts of basic compounds of Formula (1.0.0) are prepared by

contacting the free base form with a sufficient amount of the desired acid to produce the salt

30 in the conventional manner. The free base may be regenerated by contacting the salt form
with a base and isolating the free base in the conventional manner. The free base forms

differ from their respective salt forms somewhat in certain physical properties such as
solubility in polar solvents, but otherwise the salts are equivalent to their respective free base

forms for purposes of the present invention.

35 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
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25 The pharmacokinetic properties of said active ingredient which may be favorably
affected include, e.g., the manner in which said active ingredient is transported across cell
membranes, which in turn may directly and positively affect the absorption, distribution,
biotransformation and excretion of said active ingredient. While the route of administration of
the pharmaceutical composition is important, and various anatomical, physiological and

30  pathological factors can critically affect bioavailability, the solubility of said active ingredient is
usually dependent upon the character of the particular salt form thereof which it utilized.
Further, as the artisan will appreciate, an aqueous solution of said active ingredient will
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

35 rapid absorption of said active ingredient.
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which have chirality or handedness, because of the presence of one or more asymmetric
25  carbon atoms in their constituent structure. Enantiomers are optically active and therefore
distinguishable because they rotate the plane of polarized light by equal amounts, but in

opposite directions.

Where two or more asymmetric carbon atoms are pfesent in a compound of Formula

(1.0.0), there are two possible configurations at each said carbon atom. Where two

30 asymmetric carbon atoms are present, for example, there are four possible sterecisomers.
Further, these four possible sterecisomers may be arranged into six possible pairs of
stereoisomers 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
every asymmetric carbon. Those pairs that are not related as enantiomers have a different

35  stereochemical relationship referred to as a dia§tereomeric relationship. Stereoisomers that

are not enantiomers are called diastereoisomers, or more commonly, diastereomers.
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25 For example, the particular biological activities and/or physical and chemical
properties of a pair or set of enantiomers of a compound of Formula (1.0.0) where such exist,
may suggest use of said enantiomers in certain ratios to constitute a final therapeutic product.
By way of illustration, in the case where there is a pair of enantiomers, they may be employed
in ratios such as 90% (R) — 10% (S); 80% (R) - 20% (S); 70% (R) - 30% (S); 60% (R) - 40%

30 (S); 50% (R) - 50% (S); 40% (R) - 60% (S); 30% (R) - 70% (S); 20% (R) - 80% (S); and 10%
(R) - 90% (S). After evaluating the properties of the various enantiomers of a compound of
Formula (1.0.0) where such exist, the proportionate amount of one or more of said
enantiomers with certain desired properties that will constitute the final therapeutic product
can be determined in a straightforward manner.

35 7.2 Isotopes

There is further contemplated to be included within the scope of a compound of

Formula (1.0.0) isotopically-tabelled forms thereof. An isotopically-labelled form of a
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herein, substituting a readily available isotopically-labelled reagent for its corresponding non-

isotopically-labelled reagent.

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

30 substitution. Substitution of a heavier isotope will usually result in a lowering of the ground
state energy for a chemical bond, thereby causing a reduction in rate for a rate-limiting bond
breaking step. If the bond-breaking event occurs on or near a saddle-point region along the
coordinate of a multi-product reaction, the product distribution ratios can be altered
substantially. By way of illustration, when deuterium is bound to a carbon atom at a non-

35 exchangeable site, rate differences of kwkp = 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 in vivo and result in improved pharmacokinetic properties.
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25  metabolite, even in the case where the particular oxidation is not a rate-determining step.

Further information concerning the state of the art with respect to deuterium-for-
hydrogen substitution may be found, e.g., in Hanzlik et al., J. Org. Chem. 55 3992-3997,
1990; Reider et al., J. Org. Chem. 52 3326-3334, 1987; Foster, Adv. Drug Res. 14 1-40,
1985; Gillette et al. , Biochemistry 33(10) 2927-2937, 1994; and Jarman et al.
30 Carcinogenesis 16(4) 683-688, 1993.
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concent r%' OPoré"‘twm‘Eﬁ%Hé“rler family of isozymes plays in the physiology of all mammals. The

enzymatic role performed by the PDE4 isozymes is the intracellular hydrolysis of adenosine
3’,5-monophosphate (cAMP) within pro-inflammatory leukocytes. cAMP, in turn, is
responsible for mediating the effects of numerous hormones in the body, and as a
consequence, PDE4 inhibition plays a significant role in a variety of physiological processes.
30 There is extensive literature in the art describing the effects of PDE inhibitors on various
inflammatory cell responses, which in addition to cAMP elevation, include inhibition of
superoxide production, degranulation, chemotaxis and tumor necrosis factor (TNF) release in

eosinophils, neutrophils and monocytes.

PDE4 was first identified in 1985, Nemoz et al. Biochem. Pharmacol. 34 2997-3000,
35 1985, and the PDE4 inhibitors rolipram and denbufylline were studied early on in clinical trials

for CNS indications such as depression. Subsequently, it was established that PDE4 is the
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Beneficial anti-inflammatory effects have also been observed in vivo heretofore,
25 including inhibition of microvascular leakage into the lungs of sensitized guinea pigs, and
reduction of bronchial hyper-reactivity and eosinophilia in cynomolgus monkeys following
repeated antigen challenge. It has also been demonstrated heretofore that PDE4 inhibitors
potently suppress TNFa release from mononuclear phagocytes.
8.1 Asthma

30 One of the most important respiratory diseases treatable with PDE4, especially
PDEA4D inhibitors of the type within the scope of the compounds of Formula (1.0.0) is asthma,
a chronic, increasingly common disorder encountered worldwide and characterized by
intermittent reversible airway obstruction, airway hyper-responsiveness and inflammation.
The cause of asthma has yet to be determined, but the most common pathological expression
35 of asthma is inflammation of the airways, which may be significant even in the airWays of
patients with mild asthma. Based on bronchial biopsy and lavage studies it has been clearly

shown that asthma involves infiltration by mast cells, eosinophils, and T-lymphocytes into a
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minutes at 37°C. At the end of 90 minutes incubation, add 20ul of 15% EDTA, VORTEX and

25  centrifuge for 5 minutes at 1000 rpm. Then remove and save the plasma sample for analysis.
LTE4 levels are determined by Cayman's Cysteinyl-LT ELISA kit (Cat # 520501). Percent
inhibition is calculated as 100 X 1 — (LTE4 concentration in the drug treated sample divided

by the LTE4 concentration in the non-drug treated control samples).

Compounds of Formula (1.0.0) are active in the above test method at concentrations
30 in the range of from 0.0001uM to 20.0 uM, with preferred embodiments being active at

concentrations in the range of from 0.5 nM to 1000 nM.

From the above it may be seen that compounds of Formula (1.0.0) are useful for the
treatment of inflammatory or obstructive airways diseases or other conditions involving

airways obstruction. In particular they are useful for the treatment of bronchial asthma.
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t he use of primate SCri ur ner terization
of a primat elMEarh Benkey istaestiplizesykeAmine AP mésagy viasing 1 argfamkn dgchiptbated

with a cuffed endotracheal tube. Bronchoalveolar lavage (BAL) is performed using one 15 ml

wash of phosphate buffered saline (PBS) delivered through a pediatric fiberoptic
25 bronchoscope inserted through the endotracheal tube and wedged into a third to fifth
generation bronchus. Lavage fluid is gently aspirated and collected in a syringe. After BAL is
complete, each animal receives a 2 min exposure to a concentration of Ascaris suum aerosol
which doubles respiratory system resistance determined in previous experiments. Each
monkey is returned to its cage and 24 hr later a second lavage is performed, using 15 mi
30 PBS, on the opposite side of the lung. One week after the first trial, control and treated
monkeys are reversed and the experiment repeated. To determine the percent composition
of each leukocyte type, two slides from each monkey BAL sample is obtained by centrifuging
2 x 150 ul lavage fluid for 2 min @ 500 rpm in Cytospin centrifuge. Slides are stained in Diff-
Quick for differential cell count and cells identified by standard morphological criteria. Total
35  leukocyte numbers per milliliter of BAL fluid are determined by diluting 20 ul of sample in 20
ml Isoton, adding 3 drops of Zapoglobin to lyse erythrocytes and reading the sample using a
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frequently. Accordi ngly,
include asthma; pneumoconiosis; chronic eosinophilic pneumonia; chronic obstructive

airways or pulmonary disease (COAD or COPD); and adult respiratory distress syndrome
25 (ARDS), as well as exacerbation of airways hyper-reactivity consequent to other drug therapy,

e.g., aspirin or B-agonist therapy.

The compounds of Formula (1.0.0) are useful in the treatment of asthma of whatever
type, etiology, or pathogenesis; including intrinsic asthma attributed to pathophysiologic
disturbances, extrinsic asthma caused by some factor in the environment, and essential

30  asthma of unknown or inapparent cause. The compounds of Formula (1.0.0) are useful in the
treatment of allergic (atopic/bronchial/lgE-mediated) asthma; and they are useful as well in
the treatment of non-atopic asthma, including e.g. bronchitic, emphysematous, exercise-
induced, and occupational asthma; infective asthma that is a sequela to microbial, especially
bacterial, fungal, protozoal, or viral infection; and other non-allergic asthmas, e.g., incipient

35 asthma (wheezy infant syndrome).
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Formul a (1. 0 are nment’, icul prophyl actic
treat ment, osevelebtdisgbled 9@90!?"”1|Ch'1°r“afﬁ$a'ﬁ§¢"yfad'i"¢v\/ays d| seases Thus, by
continued 5 and regul ar adm njstration over roI on eri ods of tinme the
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agai nst the beche irdaceatfy bslonicdtdeondeen ondim e bronchoalveolar lavage fluid and
sputum of patients ‘neutrophils rather than eosinophils. Elevated levels of inflammatory

mediators are also found in COPD patients, including IL-8, LTB,4, and TNF-a, and the surface

epithelium and sub-epithelium of the bronchi of such patients has been found to be infiltrated

by T-lymphocytes and macrophages. Symptomatic relief for COPD patients can be provided

30 by the use of B-agonist and anticholinergic bronchodilators, but the progress of the disease

remains unaltered. COPD has been treated using theophylline, but without much success,

even though it reduces neutrophil counts in the sputum of COPD patients. Steroids have also

failed to hold out much promise as satisfactory treatment agents in COPD.

Accordingly, the use of the compounds of Formula (1.0.0) to treat COPD and its
35 related and included obstructed airways diseases, represents a significant advance in the art.
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
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silicosis (gri'nders' |sease) bysSinosis (cotton-d
leukocytes in superoxide- generatlng response to cyclic AMP and cyclic AMP-elevating

agents: investigation of the underlying mechanism,” Biochem. Pharmacol. 49 315-322, 1995;

25  Ottonello et al., “Cyclic AMP-elevating agents down-regulate the oxidative burst induced by
granulocyte-macrophage colony stimulating factor (GM-CSF) in adherent neutrophils,” Clin.
Exp. Immunol. 101 502-506, 1995; and Ottonello et al., “Tumor necrosis factor alpha-induced
oxidative burst in neutrophils adherent to fibronectin: effects of cyclic AMP-elevating agents,”
Br. J. Haematol. 91 566-570, 1995.

30 it is further inferred that the compounds of Formula (1.0.0) inhibit CD11b/CD18
expression; Berends et al., “Inhibition of PAF-induced expression of CD11b and shedding of
L-selectin on human neutrophils and eosinophils by the type-IV selective PDE inhibitor,
rolipram,” Eur. Respir. J. 10 1000-1007, 1997; and Derian et al., “Inhibition of chemotactic
peptide-induced neutrophil adhesion to vascular endothelium by cAMP modulators,” J.

35  Immunol. 154 308-317, 1995.



asthma); and tal c pneunoconiosis. 8.2 Chronic Qbstructive Pul nonary Di sease
(COPD) The conpounds of Formula (1.0.0) are still further useful in the

t r eat mentwofo2@&RBBB or COAD i ncl udi ng chroni c bronchitis, parTBoA2728
enphysema or dyspnea associated therewith. 10 COPD is characterized by
irreversible, progressive airways obstruction. Chronic bronchitis is

associ ated with hyperplasia and hypertraphy of the nucus secreting gl ands
of the subnucosa in the large cartilaginous airways. Goblet cell

hyper pl asi a, nucosal and subnucosal inflammatory cell infiltration, edems,
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use of the coppeemetsbydforrhwa @i.9): (1.0.0) to treat CORD and its 35 related
and included obstructed airways di seases, represents a significant advance
in the art. The present invention is not Ng.£8@H o any particul ar node of
action or any hypothesis as to the way i ich the desired therapeutic
obj ectives have been obtai ned by. uti f he WO 02/ 060898 PCT/ 1B01/ 02728
-147 conpounds of Fornula (1.0.8)c. ery it is recognized in the art
that PDE4 is the predom nant PDE ® ngutrophils and macrophages; Cheng et

al., "Synthesis and in vitro OU
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8.3 Bronchitis and Bronchiectasis

In accordance with the particular and diverse inhibitory activities described above that

are possessed by the compounds of Formula (1.0.0), they are useful in the treatment of

25 bronchitis of whatever type, etiology, or pathogenesis, including, e.g., acute bronchitis which
has a short but severe course and is caused by exposure to cold, breathing of irritant
substances, or an acute infection; acute laryngotracheal bronchitis which is a form of
nondiphtheritic croup; arachidic bronchitis which is caused by the presence of a peanut kernel

in a bronchus; catarrhal bronchitis which is a form of acute bronchitis with a profuse

30 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



profile of a novel series of catechol benzim dazoles. The di scovery of
potent, selective phosphodiesterase Type IV inhibitors with greatly
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Chem Lett. 5 1969-1972, 1995; Wight et al. "Differential inhibition of
human neutrophil functions: role of cyclic AVP-specific, cyclic
GWP-insensitive phosphodi esterase,” Bi.gghem Pharmacol. 40 699-707, 1990;

Schudt et al., "Influence of selective phosphodi esterase inhibitors on
human neutrophil functions and | evels of cAMP and Cai," Naunyn
Schni edebergs Arch. Pharmacol. 344 682-690, 1991; and Tenor et al., "Cyclic
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t he conpounds of Fornmu r? pl t alveo
of Formula (1 0. 0) are useful in the bene icial treatment of the various above-described types

25  of bronchiectasis as a direct result of their inhibition of PDE4 isozymes.

The utility of the compounds of Formula (1.0.0) as bronchodilaors or
bronchospasmolytic agents for treating bronchial asthma, chronic bronchitis and related
diseases and disorder described herein, is demonstrable through the use of a number of
different in vivo animal models known in the art, including those described in the paragraphs

30  below..

Bronchospasmolytic Activity In Vitro — The ability of the compounds of Formula

(1.0.0) to cause relaxation of guinea-pig tracheal smooth muscle is demonstrated in the
following test procedure. Guinea-pigs (350-500 g) are killed with sodium pentothal (100
mg/kg i.p.). The trachea is dissected and a section 2-3 cm in length is excised. The trachea
35 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



macr ophage PDE4s, thereby reducing the rel ease of chenotactic factors and
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attacks of c %ﬁ?‘?ﬁ‘ber stocks into S gnt-p
20  log serial dilutions in glass vials or microtubes. Add 0.01 ml of each compound dilution to the
5 ml polypropylene tubes where 0.490 m! assay buffer and 0.50 ml "IP" cocktail is added for
fv. 1.0 ml. (The compounds' assay f.c. 100-0.1 uM.) Prepare LPS solution such that 0.08 ml
LPS (stock 1 mg/ml) is added to 40 mi assay buffer for f.c. 2 ug/ml. 6. Prepare a 2% DMSO
solution by adding 200 ul DMSO to 9.8 ml assay buffer. Add 10 mi of IP cocktail to the 2%
25 DMSO solution. This cocktail is used for control wells such that Indomethacin assay f.c. is
1uM and beta agonist f.c. is 10 ng/ml. The following are performed under the tissue culture
hood. Add 0.0125 ml of diluted compound to appropriate well in U-bottom sterile Costar 96-
well plate #3790. Add 0.0125 ml LPS to all wells (f.c. 0.1 ug/ml) except negative control
wells. Fresh human whole blood is drawn (~22 ml per 96-well plate) usually four green tops
30  per donor into sterile heparin tubes kept at 370C. Add 0.225 ml of whole blood to the plates.
Cover, incubate at 370C, and rock for four hours. Centrifuge the plates at 2000rpm for 10
minutes. Prepare ELISA standards. Remove 100 ul serum into flat bottom plate. Dilute 1:20
by removing 15 ul and adding 285 ul RD6 diluent. Freeze @ -200C. For analysis, thaw and
add 200 ul to R & D Systems TNFo ELISA. Process the plates according to R & D Systems
35  protocol. Read plate at 450 nm using SoftMax Pro. Analyze and interpret with Java Fitter in

order to determine 1C50 values. A dose response curve of data expressed as percent control
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25  some pain; atrophic rhinitis which is a chronic form marked by wasting of the mucous
membrane and the glands; purulent rhinitis which is chronic rhinitis with the formation of pus;
and vasomotor rhinitis which is a non-allergic rhinitis in which transient changes in vascular
tone and permeability with the same symptoms as allergic rhinitis, are brought on by such

stimuli as mild chilling, fatigue, anger, and anxiety.

30 There is a recognized link between allergic rhinitis and asthma. Allergic rhinitis is a
frequent accompaniment to asthma, and it has been demonstrated that treating allergic
rhinitis will improve asthma. Epidemiologic data has also been used to show a link between
severe rhinitis and more severe asthma. For example, the compound D-22888, under
preclinical development for the treatment of allergic rhinitis, has been shown to exhibit a

35 strong anti-allergic affect and to inhibit rhinorrhea in the antigen-challenged pig. See, Marx et
30 a/ “D-22888 - a new PDE4 inhibitor for the treatment of allergic rhinitis and other allergic
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cocktail to the 2% 25 §lution. This cocktail in-#sel for control
wel I's such that |Indonethacin assay f.c. is 1 uMand beta agonist f.c. is
10 ng/m. The foll ow ng ar@2388Bf or red under t hetepiedsllAWDIF121289) hood. Add
0.0125 m of diluted conpound to appropriate well in U-bottomsterile
Costar 96- well plate #3790.0-284d o 0125 m LPS to all wells (f.c.(08:3%)
ug/ M) except negative control . Fresh human whol e bl ood is drawn
(-22 m per 96- wefs'f‘“%tl'saﬁé?'atﬁ%EParhI’V'sf”bLﬁ’mﬁPEé’l’Ft?rB'B@ PEY R eSS ¢ figsed
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protocol nm usl n
with Jav3® Fi PQF@F Tihg maxillary sinus is one of e paired paranasal sinuses Iocated in the body of the

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

20  systemic disease primarily of the joints, usually polyarticular, marked by inflammatory
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.

25 As used herein, the term “rheumatoid arthritis” is intended to include within its scope

where applicable related and associated forms of arthritis well known in the art, since these
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percent control WD 02/060898 PCT/ 1B01/ 02728 -151 is plotted. A m ni mum of
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cal cul ated using the Java Fitter curve-fitting programunder the "1C50 fix
both paranmeter. In the above test nodel, conbinations of therapeutic
agents of the present invention 5 produsg-concentration-related inhibition
of TNFaproduction at concentrations in the range of from0.001 to 1.0 M
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25  (RA),” Clin. Exp. Immunol. 101 207-212, 1995.

The PDE4 inhibitors of Formula (1.0.0) are useful in the treatment of rheumatoid
arthritis as a result of their ability to suppress the activity of a variety of inflammatory cells,
including basophils, eosinophils, and mast cells. These inhibitory activities of the compounds
of Formula (1.0.0) have already been described further above, as has their wide range of in

30 vitro anti-inflammatory action via the release of reactive oxygen species, prostaglandins, and
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 et al, “SB207499 (Ariflo), a potent and selective
second generation phosphodiesterase 4 inhibitor: in vitro anti-inflammatory actions,” J.

35 Pharm. Exp. Ther. 284 420-426, 1998. The PDE4 inhibitors of Formula (1.0.0) are also useful

in the treatment of rheumatoid arthritis as a result of their effectiveness in inhibiting T-cell



preclinical devel opnent for the treatnment of allergic rhinitis, has been
shown to exhibit a 35 strong anti-allergic affect and to inhibit rhinorrhea
in the amvogefseasbal | enged pig. See, Marx et 30 al "D 228%8T1ABa1/02¢¥8 PDE4
inhibitor for the treatnment of allergic rhinitis and other allergic WO

02/ 060898 PCT/ 1B01/ 02728 -152 disorders,” J. Allergy din. ImunoL 99
S444, 1997. Anot her experinmental conpoundq.AWD- 12,281 has been shown to be
active in a rat nodel of allergic rhinitis. See Poppe et al "Effect of AW
12-281, a new selective PDE-4 inhibitor, |oteprednol and becl onet hasone in
nodel s of allergic rhinitis and airway inflammation in brown norwa rats
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Gout refers to a group of disorders of purine metabolism, and fully developed gout is

manifested by various combinations of hyperuricemia, recurrent, characteristic acute

20 inflammatory arthritis induced by crystals of monosodium urate monohydrate, tophaceous
deposits of said crystals in and around the joints of the extremities, which may lead to joint
destruction and severe crippling, and uric acid urolithiasis. Rheumatic gout is another name

for rheumatoid arthritis. Tophaceous gout is gout in which there are tophi or chalky deposits

of sodium urate. Some therapeutic agents are useful in treating both gout and its attendant

25 inflammation, e.g., phenylbutazone and colchicine; while other therapeutic agents possess

only uricosuric properties, e.g., sulfinpyrazone and benzbromarone

Fever, or pyrexia, may be the result of any one of a large number of different factors,
but with regard to the present invention such fever is either that manifested in
pharyngoconjunctival fever or rheumatic fever, or that manifested during inflammation. A

30 concomitant of inflammation is pain, especially that experienced in the joints and connective

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
35  of demonstrating the correlation between in vivo modulation of TNF-a by PDE4 inhibitors and

their utility in the treatment of rheumatoid arthritis. The activity of rolipram in animal models of



25 As used herein, the term"rheumatoid arthritis” is intended to include
within its scope where applicable related and associ ated forns of
arthriti swashkledspown in the art, since these WO 02/ 060898 PPTIBAIBR17802728
-153 may al so be treated with the conpounds of Fornmula (1.0.0).
Accordingly, the term "rheumatoid arthritis” includes acute arthritis,
which is arthritis marked by pain, heat,issedness, and swelling due to
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i nhi bit o85> CP- 80, 8gsctive FD ﬁ’ﬁﬁ‘MfPrSE}dﬁ‘. as RP73401 have been shown to exhibit significant

amelioration of disease, especially improvements in joint destruction, synovitis, and fibrosis, in

animal models such as those involving streptococcal cell wall (SCW)-induced arthritis;
Souness et al, “Potential of phosphodiesterase Type IV inhibitors in the treatment of
rheumatoid arthritis,” Drugs 1 541-553, 1998.

30 Of particular interest to the treatment c‘>f rheumatoid arthritis is the observation that
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 Il treated mice. Souness et al, Ibid.
RP73401 has also been studied clinically in rheumatoid arthritis patients in a placebo-

35  controlled, double-blind Phase II study of 35 rheumatoid arthritis patients administered 400 pg

of the compound t.i.d. The compound was able to induce a positive trend towards clinical
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experienged pRsdipEnieRiidh & BARhRSBNNEELYE eosinophilia, which is characterized by the

infiltration of the pulmonary parenchyma by eosinophils. This disorder includes especially

Loffler's syndrome, which is a condition characterized by transient infiltrations of the lungs,

accompanied by cough, fever, dyspnea, and eosinophilia.

Other eosinophilic disorders include chronic eosinophilic pneumonia, which is a

30 chronic interstitial lung disease characterized by cough, dyspnea, malaise, fever, night
sweats, weight loss, eosinophilia, and a chest film revealing non-segmental, non-migratory
infiltrates in the lung periphery; tropical pulmonary eosinophitia, 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

35 wheezing and coughing, strikingly elevated eosinophilia, and diffuse reticulonodular

infiltrations of the lungs; bronchopneumonic aspergillosis, which is an infection of the bronchi



tissue of those suffering fromrheurmatoid arthritis and gout. Accordingly,
the PDE4 inhibitory conmpounds of Formula (1.0.0) provide beneficial
resul ts iwotoheedspeat nent of gout, and fever and pai n asso®catiBai/onish
i nfl anmati on.  Ani mal nodel s of rheumatoid arthritis have al so been used in
the art for the purpose 35 of denonstrating the correlation between in
vivo nodul ati on of TNF-a by PDE4 inhibitigss and their utility in the
treatment of rheumatoid arthritis. The activity of rolipramin animal
nodel s of WD 02/ 060898 PCT/ 1B01/ 02728 -155 acute inflammtion such as the
nouse adjuvant arthritis nodel, has been denonstrated in the art; Sekut et
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25 by extreme itching. Atopic dermatitis is also called allergic dermatitis, and allergic or atopic

eczema.

Atopic dermatitis (AD) is the most common chronic inflammatory skin disease in
young children, and it affects from 10% to 15% of the population during childhood. Atopic
dermatitis is frequently associated with asthma and allergies and it has therefore become

30 known as a component of the so-called “atopic triad”, since it occurs frequently in individuals
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 denbufylline have been reported
35 to produce a concentration-related inhibition of the proliferation of human peripheral blood
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,



rheumatoid arthritis,” Drugs 1 541-553, 1998. 30 O particular interest to
the treatnment of rheumatoid arthritis is the observation that PDE4

i nhi bi t orwolawerspositive effects at the site of action of pChhaBdi/®ezse. For
exanpl e, RP73401 has been denonstrated to decrease TNF-a nRNA expression
at the pannus/cartilage interface of paw joints of collagen Il treated

m ce. Souness et al, Ibid. RP73401 has {g§so been studied clinically in
rheumatoid arthritis patients in a placebo 35 controll ed, double-blind
Phase 11 study of 35 rheumatoid arthritis patients adm nistered 400 pg of
the conpound t.i.d. The conpound was able to induce a positive trend
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of Formula ( I nhi'bi't eo actlv tion as part of
overall anti fe?ﬁfeloéﬁ’i?ﬁ'PGIS?asﬁctl vVity has been descri bed above. Accordingly,

t he conpounds of Formula 0 t herapeutic tr at ment of
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infiltration® t%gyoﬁ(l)eﬁ% " aWna Y [%&PY rac er zeg % { fre y
an enhanced PDE4 act|V|ty that has a genetlc basis or that is an acqunred condition.
Studies have been carried out which compare different cell types from atopic patients
25  with those from healthy volunteers, and the results have shown that increased cAMP-PDE
activity in atopic cells correlates with abnormal inflammatory and immune cell function in
atopic dermatitis. Further, the PDE4 enzyme from atopic leukocytes is more sensitive to
PDE4 inhibitors than the PDE4 enzyme from normal leukocytes, and up to a 14-fold
difference has been demonstrated. See Chan and Hanifin, “Differential inhibitory effects of
30 cAMP phosphodiesterase isoforms in atopic and normal leukocytes,” J. Lab. Clin. Med.,
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,
35  with an ICs, = 280 nM compared to an |Csy = 2600 nM, respectively.



infiltration of the pul nonary parenchyma by eosinophils. This disorder

i ncludes especially Loffler's syndrone, which is a condition characterized
by transiwotozioefsps t rati ons of the lungs, acconpani ed by @®cwghoi/dezser,
dyspnea, and eosinophilia. O her eosinophilic disorders include chronic
eosi nophilic pneunonia, which is a 30 chronic interstitial |ung disease
characterized by cough, dyspnea, nul ai sgggfever, night sweats, weight

| oss, eosinophilia, and a chest filmreveal i ng non-segnmental, non-mgratory
infiltrates in the lung periphery; tropical pulnmonary eosinophilia, which
is a subacute or chronic formof occult filariasis, usually involvin
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Conjunctivitis, and wg&l 9 dermatltl s is a chronic inflammatory
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Formula (1.0.0) are cholinergic urticaria which is characterized by the presence of distinctive
punctate wheals surrounded by areas of erythema, thought to be a nonimmunologic
hypersensitivity reaction in which acetylcholine released from parasympathetic or motor nerve
terminals induces release of mediators from mast cells, and evoked by conditions of exertion,
30 stress, or increased environmental heat; cold urticaria which is urticaria precipitated by cold
air, water, or objects, occurring in two forms: In the autosomal dominant form which is
associated with fevers, arthralgias, and leukocytosis, the lesions present are erythematous,
burning papules and macules, and in the more common acquired form which is usually
idiopathic and self-limited; contact urticaria which is a localized or generalized transient
35 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

eruption representing a hypersensitivity reaction to insect bites.



acconpanied by allergic rhinitis, hay fever, and asthma, and that is
principally characterized 25 by extrene itching. Atopic dermatitis is also
cal | ed alwerogioeosger matitis, and allergic or atopic eczenRCTABOII2C2S
dermatitis (AD) is the nost comon chronic inflammtory skin disease in
young children, and it affects from 10%to 15% of the popul ati on during
chil dhood. Atopic dermatitis is frequenghy associated with asthma and
allergies and it has therefore become 30 known as a conponent of the
so-called "atopic triad", since it occurs frequently in individuals wth
asthma and/or allergic rhinitis. See Leun Dym Atopic Dermatitis: From
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resent in ato
P des%nbed above. A related area of therapeutic application for which the compounds of

25 Formula (1.0.0) also produce beneficial results is in the treatment of uveitis.

The uvea is the vascular middle coat or tunic of the eye, comprising the iris, ciliary
body, and choroid. Uveitis is an inflammation of all or part of the uvea and commonly
involves the other tunics of the eye, i.e., the sclera and the cornea, and the retina as well. The
most common types of uveitis, which are treatable with the compounds of Formula (1.0.0),

30 are anterior uveitis which is uveitis involving the structures of the iris and/or ciliary body,
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;

35 phacoantigenic uveitis which is one of the lens-induced uveitides is a severe anterior uveitis
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



di seases such as atopic dermatitis, inpaired (3-adrenergic responses or
enhanced PDE4 activity of |eukocyte inflammatory responses. A di m ni shed
CAMP respwpnle/onmys result from an enhanced PDE4 activity thatiBhaR7z8 geneti c
basis or that is an acquired condition. Studies have been carried out which
conpare different cell types fromatopic patients 25 with those from
heal t hy volunteers, and the results havggghown that increased cAMP- PDE
activity in atopic cells correlates with abnormal inflamuatory and i mmune
cell function in atopic dermatitis. Further, the PDE4 enzyne from atopic

| eukocytes is nore sensitive to PDE4 inhibitors than the PDE4 enzyne from
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preci pi t % I %ﬂammatory response of a number of mediators via either topical or systemic administration.
For example, rolipram has been shown to inhibit croton oil-induced ear inflammation in the
mouse at topical doses as low as 0.03 mg per ear. The selective PDE4 inhibitor Ro 20-1724
has also been investigated in two double-blind studies comparing its effectiveness to vehicle,
where it has been shown to improve psoriatic lesions without adverse systemic or cutaneous

30 effects.
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t r ansl| ucgmcenorbeh” CUSDIGysOM 1XBASNUYDLY. ent di scharge; acute cont agi ous
conjunctivitis which is a nucopurul ent, epidem c conjunctivitis caused by
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astrocytes, microglia and microvascular brain endothelial cells, express major

histocompatibility complex (MHC) class Il. These cells are thus implicated in antigen
presentation and an inflammatory response, and a number of pro-inflammatory cytokines,
including TNF-a, TNF-B, IL-1, IL-6 and IFN-y have been identified in the brain tissue of
30 multiple sclerosis patients and their presence is generally associated with active lesions.
TNF-a in particular has been the focus of attention because it mediates myelin and
oligodendrocyte damage in vitro, induces astrocytes to express surface adhesion molecules,

and is associated with disruption of the blood-brain barrier.

Animal models have been used to demonstrate the role of TNF-a in muitiple
35 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
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25 “Therapeutic potential of phosphodiesterase Type 4 inhibition in chronic autoimmune

demyelinating disease,” J. Neuroimmunol. 79 54-61, 1997.

In addition to inhibiting PDE4 activity and the production of TNF-u, the compounds of

Formula (1.0.0) also possess activity as immunosuppressive agents and are especially useful

for treating autoimmune diseases in which inflammation is a component part of the

30 autoimmune disease, or in which inflammation is part of the etiology of the autoimmune
disease, or in which inflammation is otherwise involved with the autoimmune disease.
Alternatively, the compounds of Formula (1.0.0) are anti-inflammatory agents useful in the
treatment of inflammatory diseases in which autoimmune reactions are a component part of

the inflammatory disease, or in which autoimmune reactions are part of the etiology of the

35 inflammatory disease, or in which autoimmune reactions are otherwise involved with the
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20-1724 leads to a three-fold i ncrease in cAVP concentrations. It has al so
been shown t AE™P3tenidisgAte: o CEdRghatihe CUPRYRISAI FUMHBEd O droc spely! Jrrelbe
psoriatic efjpeate¢nrat malipleeserasist bs Recuaed Iiv@Aairfertrel diove.n a very .nmar ked

el evation of cAMP concentrations over controls. Specifically, a 1395%

i ncrease i n cAVP @tacaueimaunginflanmaite aiserred that oan be Ireatecelpy ienapewic kaentheen
observed. PDEghngrigihé et (Wnﬁoh@éeofadoﬁﬂneb@ﬁmoﬁlh@m b& 4B hobiirk .tehhs a’%ﬁo.mmune

inflammatory res rIE iators via either to al
system ¢ %dn??ﬁ“%‘?‘?%“taf 8'ﬁ°'derﬁ8f‘c %H%V%Y"CFBFTBr 39@%’1&@”%@@@%‘% Ceﬂ'@”PWWr bi t
croton oil -i adud@®gatar thronfbogytep@bic opurpune; t dystemitp lupes atytieopiosad; pdysiemddis; | ow

as 0.03 ny p?tﬁergtﬁFma E/;lﬁgg?r%l gg%\tuioﬁ%tdp Q%r&ﬁghpdshlgrch%%c%gf V%Z%éatmg' aﬁhérﬁa been

investigated in two studi es conpari ng ectiveness to
vehicle, wh&pEs; BteMens-Joprsen sHOHR™ED 9 ?Pﬁ?‘&véprﬁgoﬁi‘tam”&J"P els{lagaatony « PRI

adver se syst @isdaseDbuchdsanedative cdMisedntiedrbien's WiEx432/ EHI0GHBogiaNlobaIRY,/ Erave8
-162 8. 9, vl Bge% & gpco.%gaé 'aﬁe%g CQFo %rhyé]é?ién%ﬂ““@ rpﬁ%lYmd%Hg Ol Illaa fﬁr%ss?ss A

scler05|s IS ers es ecCl
har deni ng of Juéﬁﬂﬂ%udtabetﬁ &ciﬁ!tiefﬁnl raﬂmﬁ fvee, l) aniariarr weitis god @é@gé'emﬁfevsfréaow@norbf

connect ive t u\se&.ue k@%cbrﬁ)urﬁinﬁt&a%ﬁzﬁa Odndt nadem.at e&rstbd;dn]uabuvwb%tﬁawameﬂ;m%« t er m
"scl erosi s" | used.ch suc ef ner vou

t
doe £ the qhimaR aROuT olbreh Bl PR Ry sl SR Sy honkl TRl Rt SR o
t he bl ood vesysaticsarthlis; tglomeeﬂ@@b'@rﬂ@g\mb ap/B)ithpy r@pfdptgewéromn Wliudito a¢ide e are

foci of d@ny@bma%hamn@f |d\6§é’th|QU|$ep§Fo§@55yﬁcﬂBr9blgI&ﬂ&“mﬁwﬂf‘al Whbhg ’ﬁ@ﬁﬂr@ﬂatlﬁtf t he
central nervo tines xtending into the g

Cesul ting 1 nrlRRAE B AR aT Gineerar BOLHIBG RSesEnaay FORE CEITHRCes,
and vi sual cdisquksEdrin getaiNuidthier pbaye sohiectasinstitis atergle med&mhauakreomfamniaol ogy

with 10 a p{,é?ﬁ;ﬁ\ﬂﬂ?%e&BHb%ethé’rQétéféu@gale%ﬁ‘iéfusr iSR! 8%33{6%659\%%9

Mil tiple sclerosi's i's an”autoi mune seaSe that in tron to chronlc

inflammation andrg@el ahd BehpddRds ad s&mn@smlot@ nhén e Lasil & }MrﬁJhbgupbnss&ent ral
ner vous stem . The e are . se

i se i ncl udin
progressfle AR R e 8RVENge a'{°8?ﬂf'°r%?r§ﬁ} ecﬁog'f ftoﬁlog'nﬂgtotr?%'g”a}‘?ﬁ? ?’ﬁ%?’ wherd
scl erosi s. Theberghng descalls instuge dissugeionbeortt giairevy Liosdek deért, ondnencliventidmgr 15
on the basis Q]fcregp%kgg% ssn&f the disease, of the type of inflammation

i nvol ved, and rou t he use of magnetic resonance imaging (MRI). It is
al so possi bl M&ﬂﬂg@m&%&w Infl € mechani smto change during the course
of mnultiple sclerosemstivewddifis @QICT)iiné lcammet iecnrehasiedtation in the colon, chiefly of the

25 mucosa and submucosa, which is of unknown cause, and which is manifested clinically by

cramping abdominal pain, rectal bleeding, and loose discharges of blood, pus, and mucus
with scanty fecal particles. Related diseases of the bowel include collagenous colitis, which is
a type of colitis of unknown etiology that is characterized by deposits of collagenous material
beneath the epithelium of the colon, and marked by crampy abdominal pain with a
30  conspicuous reduction in fluid and electrolyte absorption that leads to watery diarrhea; colitis
polyposa, which is ulcerative colitis associated with the formation of pseudopolyps, ie.,
edematous, inflamed islands of mucosa between areas of ulceration; and transmural colitis,
which is inflammation of the full thickness of the bowel, rather than mucosal and submucosal
disease, usually with the formation of noncaseating granulomas, that clinically resembles
35 ulcerative colitis but in which the ulceration is often longitudinal or deep, the disease is often
segmental, stricture formation is common, and fistulas, particularly in the perineum, are a

frequent complication.
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disease using TNF monoclonal antibodies have shown significant promise.

25 As already detailed further above, selective PDE4 inhibitors have a marked effect on
the inhibition of TNF-a release from peripheral blood mononuclear cells after those cells have
been stimulated with a wide range of mediators, both in vitro and in vivo. The selective PDE4
inhibitor arofylline has been shown to provide beneficial effects when tested in models of
colitis in the rat. Further, in a dextran sulfate induced colitis model in the rat, rolipram and the

30 selective PDE4 inhibitor LAS31025 have demonstrated beneficial effects comparable to
prednisolone.  Both test compounds have been shown to ameliorate bleeding and
inflammatory markers. See Puig et al. “Curative effects of phosphodiesterase 4 inhibitors in
dextran sulfate sodium induced colitis in the rat,” Gastroenterology 114(4) A1064, 1998.
Other workers have used additional models to demonstrate the ability of selective PDE4

35 inhibitors to provide gastrointestinal protection. For example, it has been shown that

lipopolysaccharide induced erythrocyte extravasation in rats and intestinal hypoperfusion in
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nephroti 55 Sy /rkg i.p. 3)& or w"tlh %hegsef;1 tlve$DE4 inhibitors rolipram at 10 to 30 mg/kg i.p. 3x, and

debufylline at 0.1 to 3 mg/kg i.p. 3x, reduce_s lipopolysaccharide-induced bowel erythrocyte

extravasation in rats, and that denbufylline is 100-fold more potent than pentoxifylline in
inhibiting lipopolysaccharide-induced mesenteric blood flow fall, without affecting renal blood
flow or cardiac index. See Cardelus et al., /bid., Eur. J. Pharmacol.

30 Renal failure is the inability of the kidney to excrete metabolites at normal plasma
levels under conditions of normal loading, or the inability to retain electrolytes under
conditions of normal intake. In the acute form, it is marked by uremia and usually by oliguria
or anuria, with hyperkalemia and pulmonary edema. On the basis of the above-described
activities of selective PDE4 inhibitors, it has been demonstrated that selective PDE4 inhibitors

35 are useful in the treatment of renal failure, especially acute renal failure. See Begany et al.,

"Inhibition of Type IV phosphodiesterase by Ro-20-1724 attenuates endotoxin-induced acute



15 gl onerul onephritis, idiopathic nephrotic syndrome, and m ni mal change

nephropat hy; i nflammatory/ hyperproliferative skin diseases including

psori asi swand/oatsepi c dermatitis discussed in detail furtrer/iBoieees cont act

dermatitis, allergic contact dermatitis, benign famlial penphigus,

penphi gus eryt hemat osus, penphi gus foliaceus, and penphigus vul garis.

Furt her, the compounds of Formula (1.0.0k7may be used as i mmunosuppressant

20 agents for the prevention of allogeneic graft rejection follow ng organ

transpl antation, where such organs typically include ti ssue from bone

marrow, bowel, heart, kidney, ? g eas, skin and cornea. 8.10
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Pat ent s 8(7) (l-yg)s gq_gom@_rggsg the\mmp@ms commonly referred to as acquired immune deficiency

syndrome (AIDS). The compounds of Formula (1.0.0) are useful in treating cachexia of the

25  different types described above as a result of their ability to provide down-regulation or
inhibition of TNF-a release. The selective PDE4 inhibitors of the present invention have a
marked effect on the inhibition of TNF-u release from peripheral blood mononuclear cells after

those cells have been stimulated with a wide range of mediators. TNF-a release is implicated

or plays a mediating role in diseases or conditions whose etiology involves or comprises

30  morbid, i.e., unhealthy, excessive or unregulated TNF-o release.

The PDE4 inhibitory compounds of Formula (1.0.0) are further useful in the treatment
of infection, especially infection by viruses wherein such viruses increase the production of
TNF-a in their host, or wherein such viruses are sensitive to upregulation of TNF-a in their
host so that their replication or other vital activities are adversely impacted. Such viruses

35 include, e.g., HIV-1, HIV-2, and HIV-3; cytomegalovirus, CMV; influenza; adenoviruses; and

Herpes viruses, especially Herpes zoster and Herpes simplex.



the incidence of ulcerative colitis has remained relatively stable, the
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t hus an ongoing need for nore effective treatnment agents. The conpounds of
Formula (1.0.0) are able to beneficially treat inflamuatory bowel diseases
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shock is shotk "&&d@ éf)éﬂ'”wsc Hefﬁr\‘?e'?*\ﬂ»f'é‘P?n“ﬁtﬁ SitRe" ‘Eﬂnf’?ﬂ?i’ahﬁﬁt‘” SBRMTPSFe
infection w thegiofiMm Begati venbakdwer it@, sigifichaiyg fedute naysmae THIFodumed INFyy ot her
bacteria, vi Ecyn%gn%‘ tlonsu{;'/ﬁéreéﬁjgnfi aBE % gﬁﬁga%tly §,%9£t¢'es ILSR)OI%%@ S Sgg %%ﬁtqert Qt eglesUI t

fromthe actron
25 Pharmacol Exp. Ther. 280 53 1997 In this same study, rolipram has aiso been shown to

suppress concanavalin A-induced IL-4 release. The plasma activities of the liver specific
enzymes ALT, AST, and SDH have also been assessed in this study, since any increase in
their levels would indicate massive liver cell destruction. It has been found that in
pretreatment of naive mice receiving concanavalin A, or galactosamine-sensitized mice

30 receiving galactosamine/staphylococcal enterotoxin B, with rolipram at 0.1 to 10 mg/kg i.p.,
that rolipram has dose-dependently inhibited the above-mentioned plasma enzyme activities.
Accordingly, the compounds of Formula (1.0.0) are useful in the treatment of T-cell disorders
such as liver failure.

8.13 Pulmonary Hypertension

35 It is known that the activity of phosphodiesterases, which hydrolyze the vasodilatory
second messengers cAMP and ¢cGMP, may be increased by hypoxia-induced pulmonary

hypertension (HPH). Hypoxia is a reduction of oxygen supply to tissue below physiological



10 products of the infectious agent on the vascul ar system causing |arge

vol unmes of blood to be sequestered in the capillaries and veins.
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formation has been studied in bone marrow culture systems. It has been discovered that

serial oral administrations of denbufylline inhibit the decrease in the bone mineral density of
femurs from Walker 256/S-bearing rats, and restore the bone mass and the number of
osteoclasts and osteoblasts per trabecular surface in the femur metaphysis. The
30  administration of denbufylline has also been found to result in an increase in the number of
mineralized nodules and a decrease in the number of osteoclast-like cells in the in vitro bone
marrow culture system. These beneficial effects are specific for PDE4 inhibition and are
mimicked by dibutyryl cAMP, demonstrating that the PDE4 isozyme plays an important role in
bone turnover through cAMP. See Miyamoto et al., Biochem. Pharmacol. 54 613, 1997; Waki
35 et al, “Effects of XT-44, a phosphodiesterase 4 inhibitor, in osteoblastgenesis and
osteoclastgenesis 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,



cachexia is representative and conprises a group of signs of a chronic
nature that result from antecedent attacks of severe nalaria, the
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and hepatonegal y. Anot her cause of cachexia is the deprivation or
deterioration of hunoral or other organic functions, e.g., hypophysi al
cachexia conprises a train of synptone qygsulting fromtotal deprivation of
function of the pituitary gland, including phthisis, |oss of sexual
function, atrophy of the pituitary target glands, bradycardia,
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The PDE4 inhibitory compounds of Formula (1.0.0) are further useful in the treatment
of arteriosclerotic dementia and subcortical dementia. Arteriosclerotic dementia, also called
vascular dementia and multi-infarct dementia, is a dementia with a stepwise deteriorating
course in the form of a series of small strokes, and an irregular distribution of neurological

30 deficits caused by cerebrovascular disease. Subcortical dementia are caused by lesions
affecting subcortical brain structures and are characterized by memory loss with slowness in
processing information or making intellectual responses. Included are dementias that
accompany Huntington’s chorea, Wilson's disease, paralysis agitans, and thalamic atrophies.

8.16 Other Therapeutic Applications

35 it has been demonstrated that PDE4 inhibitors are useful in the treatment of
ischemié-reperfusion injury, Block et al., “Delayed treatment with rolipram protects against

neuronal damage following global ischemia in rats,” NeuroReport 8 3829-3832, 1997 and



treatnment of system c yeast and fungus infections. Such drugs of choice

i nclude, but are not |imted to polym xins, e.g., Polynycin B; imdazoles,
e.g., clovoioomasbe, econazole, mconazole, and ket oconazelCe/IBewi2azsol es,
e.g., fluconazole and itranazole; and anphotericins, e.g., Anphotericin B
and |iposomal Anphotericin B. The term "co-adm nistration” as used 10
herein with reference to the conpounds -aff1Fornmula (1.0.0) and drugs of
choice for the treatnent of system c yeast and fungus infections, is
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— asthma of whatever type, etiology, or pathogenesis; or asthma that is a member

ot her

selected from the group consisting of atopic asthma; non-atopic asthma; allergic asthma;

25 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;

. bronchitic asthma; emphysematous asthma; exercise-induced asthma; occupational asthma;
infective asthma caused by bacterial, fungal, protozoal, or viral infection; non-allergic asthma;

30 incipient asthma; wheezy infant syndrome;

— chronic or acute bronchoconstriction; chronic bronchitis; small airways obstruction;

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
35 from the group consisting of asthma; pneumoconiosis; chronic eosinophilic pneumonia;

chronic obstructive pulmonary disease (COPD), COPD that includes chronic bronchitis,



above 12 mm Hg diastolic, within the pulnonary arterial circulation. Using
a nodel which wutilizes isolated pulnonary artery rings fromnornmal rats
and fromwaetog/oedsbh hypoxi a-i nduced 5 pul nonary hypertensi @al/1Bo1/d2as been
shown that the selective PDE4 inhibitor rolipram potentiates the rel axant
activities of isoproterenol and forskolin. The sane effect has been
observed with mlrinone, which is a sel.ggpive PDE3 inhibitor, thereby
supporting inhibition of both PDE3 and PDE4 in order to significantly

i nprove pul nonary artery relaxation in hypoxia- induced pul nonary
hypertensi on. See Wagner et al., J. Pharmacol. Exp. Ther. 282 1650, 10
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inhibitor, i gl%h?%ggmsﬁgl genesis and osteoclastgenesis in culture and its
therapeutic effects I n rat osteopenia nodels," Jpn. J. Pharmacol. 79
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25  arthritis; chronic inflammatory arthritis; degenerative arthritis; infectious arthritis; Lyme

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

30  eosinophilia; pulmonary infiltration eosinophilia; Loffler’'s syndrome; chronic eosinophilic
pneumonia; tropical pulmonary eosinophilia; bronchopneumonic aspergillosis; aspergilloma;
granulomas containing eosinophils; allergic granulomatous angiitis or Churg-Strauss

syndrome; polyarteritis nodosa (PAN); and systemic necrotizing vasculitis;

— atopic dermatitis; or allergic dermatitis; or allergic or atopic eczema,



-170 the selective PDE4 inhibitors of Formula (1.0.0) are useful in the
treatnent of diseases involving bone | oss, especially osteoporosis. 8.15
CNS di sorweroz/odidses PDE4 sel ective inhibitor rolipramwas i mctritBol/oz7zéevel oped
as an antidepressant 5 and continues to be studied in clinical trials for
that indication. Further, it has been denonstrated that selective PDE4

i nhibitors provide beneficial effects inygther central nervous system
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t he treatnen
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
25 diseases; ulcerative colitis; Crohn’s disease; endocrin opthamopathy; Grave's disease;
sarcoidosis; alveolitis; chronic hypersensitivity pneumonitis; primary biliary cirrhosis; juvenile
diabetes or diabetes mellitus type |; 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;
30 glomerulonephritis with and without nephrotic syndrome; acute glomerulonephritis; 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;

35 - prevention of allogeneic graft rejection following organ transplantation;
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consisting of atopic asthma; non-a ic asthma; allergic asthma;, 25

atopic, br onW?QgISd'SIeQ% H@G’P’%ﬁ%ﬁﬁ‘a%f" a'a'BP&HeFme&I asthma; essential asthma;
true asthma; intringlg, %Stegppé%la WS &R0 %y P w LBorOyvsl.el aghc idls ?t Wc%%?éz‘?ﬁ
&8y Al Y8 aSthia of

extrinsic asthma causeé ronne nt a ctors, essen
unknown or i pragpdoreoft Thdfausre them@nstapm\pmarelagmnnr‘usesmrg isetitive do mpredutation of

enphysemat OU$ B3 LR HRr ébgoC%aqhé.nggﬁﬁﬁ?@atA?ﬁ@,v.tgca%m@ 'amﬁaave@éﬁ,hﬂyacted
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— yeast and fungus infections wherein said yeast and fungi are sensitive to

upregulation by TNF-a or elicit TNF-o production in their host, e.g., fungal meningitis;

25  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

liposomal Amphotericin B; and

30 — 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.



- obstructive or inflammtory airways di seases of whatever type, etiol ogy,
or pathogenesis; or an obstructive or inflammtory airways di sease that is
a nmenber weloeotmds 35 fromthe group consisting of asthmapcpnBumezi 0Si S;
chroni c eosi nophilic pneunonia; chronic obstructive pul nonary di sease
(COPD); COPD that includes chronic bronchitis, WO 02/060898 PCT/ 1B01/ 02728
-172 pul nonary enphysenma or dyspnea assogpated therewith; COPD that is
characterized by irreversible, progressive airways obstruction; adult
respiratory distress syndrone (ARDS), and exacerbation of airways
hyper-reactivity conse uent to ot her dr ug t herapy; - pneunoconiosis of
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br onchi ect askmpwnhathejast and deegrbed ingietad bewth. fMaentipivellygthespcandnglt.Sheragputic
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bronchi ectasi,s; capilla bronchi ectasis; cystic bronchiectasis; dry

br onchi ect asf’essc”%?ﬁdf‘ ‘Feé?' el?ﬂ’r ar bronchiectasis; - seasonal allergic
rhinitis; or per eﬂgk&e'd 3leirE r%'tgrmrshwéénk éstraﬁ%ms’cwémlhst%reﬁf a3 t%‘ na‘i er

20 etiol ogy, or SI'S; si'n ec rom
t he grouf® consdh steifeﬁ@pgoto thwpmp@mis of Fﬁmm @n2ndseneudr mpre; oﬂm t}hQéaRﬂUt'C

chroni ¢ si NUggdntssis iRtBAYERL D MRIaA, arfdr @RS adfer tmuI.Ac&ﬂy,th@follom%)@ind{weaw tis;

- rh toid arthrit f I th ;
heumatoi o - APERPTEPL 3 Al PEDERR bt eur e el Ve R S & ng
of acut e art heddidf featmentt whegauttyconpBnents #re ifdringlated ingethiecinto rf dirglerndesageyform

arthritis; d%%tﬁ‘erél@ééegesaﬂf Tc!%bén'eﬁts étn&ﬁ)%Fah@éH? tRé ts'%ﬁwletiuﬁe t&stEﬁi Qtl’ehhr('b}' S,
prollferatlve arthritis; psoriatic arthritis; and vertebral ar{) hritis: -

gout, andlfedestagily p%{i”H'taé?E%cuaS‘E‘@&"@\H"f‘h ﬁr?FF*én“r?thi”B‘r'P” of ggpmpound(s) ~ and
eosi nop_hl | -r _eieaatpadlcdgem(s)jtera pefienMirerieed ef trdaynent, veieh oL@ pmpatenpaidfogenasd S; or
an eosl noph'faﬁa'r{ @Arf?teg& Qhﬁ%tg% pér%tdokégeafoﬂﬁ%”@r%h §r%'. sed s rQJ&}]aﬁnPﬁléQﬁé’Up

conS|st|ng (0] €0sI1 no I a, pu nonary infrl ratlo €0sl1 no
Loffler's Syﬁ%ﬂ“‘bﬁ’ﬁe b&ﬁa@rﬁa&eréo\glpqﬁgrpﬁp |spi@ components are released at substantlally the

same time to said patient; (c) sequential administration of such combination of compound(s)

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

30 a patient in need of treatment, when such components are formulated together into a single
dosage form which releases said components in a controlled manner whereupon they are
concurrently, consecutively, and/or overlappingly ingested at the same and/or different times
by said patient.

9.1 With Leukotriene Biosynthesis Inhibitors: 5-Lipoxygenase (5-L0O) Inhibitors
35 and 5-Lipoxygenase Activating Protein (FLAP) Antagonists

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

antagonists, to form embodiments of the present invention. As already adverted to above, 5-



pneunoni a; tropical pul nonary eosinophilia; bronchopneunonic aspergillosis;
aspergi |l oma; granul onmas contai ni ng eosi nophils; allergic granul omat ous
angiitis WO oghensgs St rauss syndrome; polyarteritis nodosaPCPAB)102218d
system c necrotizing vasculitis; - atopic dermatitis; or allergic
dermatitis; or allergic or atopic eczema; WO 02/060898 PCT/1B01/ 02728 -173
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urticaria; physical gent-lnduced urticaria; stress- induced urticaria;
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gl oner ul onepHPITOPEZHe: A RBORSETRSet SHuhFTst Peivisy AekaRene suthess.” Biocher
gl oner ul onepkhartnasyl. S55@68PH11008; and

or

25 (c) competitive inhibitors of 5-lipoxygenase, based on thiopyranoindole and
methoxyalkyl thiazole structures which may act as non-redox inhibitors of 5-lipoxygenase; see
Ford-Hutchinson et al., Ibid.; and Hamel et al., “Substituted (pyridylmethoxy)naphthalenes as
potent and orally active S5-lipoxygenase inhibitors — synthesis, biological profile, and
pharmacokinetics of L-739,010,” J. Med. Chem. 40 2866-75, 1997.

30 The observation that arachidonoyl hydroxyamate inhibits 5-lipoxygenase has led to
the discovery of clinically useful selective 5-lipoxygenase inhibitors such as the N-

hydroxyurea derivatives zileuton and ABT-761, represented by Formulas (0.1.14) and (5.2.1):



nephrotic syndronme; m ni mal change nephropat hy;

i nfl ammat ory/ hyperproliferative skin diseases; psoriasis; atopic
dermatitiwpoconisagt dernmatitis; allergic contact dernatit iPST/IBEm2grs

fam lial penphigus; penphigus erythemat osus; penphigus foliaceus; and
penphi gus vulgaris; 35 - prevention of allogeneic graft rejection
follow ng organ transpl antation; WO 02/.69§898 PCT/ 1B01/ 02728 -174 -

i nfl ammat ory bowel disease (1BD) of whatever type, etiology, or

pat hogenesis; or inflammatory bowel disease that is a nmenber selected from
t he group consisting of ulcerative colitis (UC); collagenous colitis;
colitis polyposa; transnural colitis; ang ohn's disease (CD); - septic
shock of whatever type, etiology, or pat gnesi s; or septic shock that is
a b5 nenber selected f t he group consisting)ek renal failure; acute
renal failure; cache | al cachexi a; pdphysi apcachexia; uremc

cachexi a; cardi ac cackes cachexia suprarenalisg Al digﬁp's di sease;
cancer ous cachexia; and : ‘ﬂ/ 2. a consequence of “'nfgctifon by the
human i mmunodefi ci ency virusggHgV); - liver injury; 1@y oul nonary
hypertensi on; and hypoxi a-i nduted pul nonary hypertensio; - bone |oss

di seases; prinmary osteopgrosis; and secondary porosis; - central
nervous systen1disordersggwﬁmhatever type, etﬂgﬁggﬁ, or pat hogenesis; or a
central nervous systen1dk§ppger that is a nenber selected fronlthgigqpup
consisting of depression; Parkinson's disease; |earning and nenory

i npai rent; tardi Xestely 3kiyaRRjuRea sHmpgurkbis RARSIBACABKI-787 453 WhRh 6 RpREérted
denentia;_and gengnz' g‘that acconpany Huntington's chorea, WIlson's

di sease, ar B {REYa %? Jans, and thal amic atrophies; - infection, especially
infection by viruses whereinsuch viruses increase the production of TNF-a
in their host, or wherein such useg”aye sensitive to upregul ati on of
TNF-a in their host so that th ep ati on O?Hother vital activities are
adversely inpacted, 20 including a Qi rus whkeh NS aHrenber selected from
the group consisting of HV-1, H V-2, and HI'-BTWbyfonegalovirus, cw;

i nfluenza; adenoviruses; and Herpes viruses, Ghgl@di ng Herpes zoster and
Her pes sinplex; - yeast and fungus infections wherein said yeast and fungi
are sensitive to upregulation by TNengueh elicit TNF-a productionspn)their
host, e.g., fungal neningitis; 25 particularly when adm nistered in
conjunction wth oitehen drcaysredf bc il deB78269 t (Semtnesakehean] aofigrsdstoemibboty east

and f ungus i [gb%&lrt .r@QS’wﬂicﬂCld‘réglioE& QHGoJegr gelf}gfuréni, ngﬂoedqérmgothiwexm ét%n%ninge' g.,
Pol ynycin B; 1 mdazoles, e.g., clotrimzole, econazole, mconazole, and
ket ocona¥®l eliPoxygepgsgdihéniting gorgpounds Widhasydiederiptented Py faFuiads 2a3nd
anphotericins, e.g., Amphotericin B and Iipos%nal Anphot ericin B; and
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where R, is H; (C4-C,) alkyl; (C,-C,) alkenyl; or NR2R3 where R, and R; are H; (C4-C,) alkyl;
or OH; X is O; S; SO, or NR, where Ry is H; (C4-Cg) alkyl; (C4-Csg) alkanoyl; aroyl; or
15  alkylsuifonyl; A is {C4-Cs) alkylene; or (C,-Cs) alkenylene; n is 1-5; and Y is H; halo; OH; CN;
halo substituted alkyl; (C;-Cy,) alkyl; (C.-Ci2) alkenyl; (C4-Cy2) alkoxy; (Cs-Cs) cycloalkyl;
(C4-Cs) thicalkyl; aryl; aryloxy; aroyl, (C4-Cy,) arylalkyl; (C2-Cy3) arylalkenyl;

(5.2.3)

(C4-C,2) arylalkoxy; (C;-C,,) arylthioalkoxy; or substituted derivatives of aryl; aryloxy; aryoyl;
(C4-C42) arylalkyl; (C2-Cy4,) arylalkenyl; (C4-Cyz) arylalkoxy; (C4-Cy,) arylthioalkoxy; where said
20 substituent is halo; NO,; CN; or (C4-C;2) -alkyl —alkoxy and —halosubstitutedalkyl; E is O or S;

and M is H; pharmaceutically acceptable cation; aroyl; or (C4-C,2) alkanoyl.

Related 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



30 - ischem a-reperfusion injury; autoimmune di abetes; retinal

autoi munity; chronic |ynphocytic |eukem a; H 'V infections; |upus

er yt hematweuwsz/oedspginey and ureter di sease; urogenital andpPgagBeiiznisesti nal
di sorders; and prostate diseases. WD 02/ 060898 PCT/ 1B01/ 02728 -175

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 9. 0 Conbi nation with Ot her Drugs and
Therapi es The present invention contenpligfes enbodi nents in which a
conmpound of Forrmula (1.0.0) is the only therapeutic agent which is

enpl oyed in a nmethod of treatnent described 5 herein, whether used al one
or nore conmonly, ether with a pharmaceutical|ly acceptable carrier to
produce a sui tabl/éfhﬂ%%ra’geé”‘f"é'laﬁﬁ ¢fSriPeyaenise tnhigtardis “faéo%[“‘ﬁﬁ‘?’iY@H?hdepWé?s
enbodi ment s to@hichlZendth @oentis b&wept £D218DBt@kattebpFE@uBiRAL1)on of a
conpound of Forrmula (1.0.0) together with one or nore additional

t herapeutic agents to be co-adnm nistered toFa patient to obtain sone
particularly desired therapeutic end result A _The second, etc. therapeutic
agent 10 may al so be one or nore conpound Foryrula (1.0.0), or one or
nore PDE4 inhibitors known in C3 esc/i-Qedd n detail herein. Mre
typically, the second, etc. thera ic agent be selected froma
different class of therapeut® agents. These selections are described in
detail below. As used herein, tbﬁ ternms "co-adm nistration",

"co-adm nistered”, and "in conblnatlon 15 with", referring to the
conpounds of Fornula (1.0.0) and one or nore other therapeutic %@%WH?

i ntended to nean, and does refer to and include the follow ng: (a)

tS'h reﬂrlgt 2&6?33830 2%@ @lr&%nryaééuéameoetnd&m %V@bw |n0£1nm%b&mpéé@(a%b HaB Geen
o Pt Feimbs oL s e B ] G RT =t Eyftner

conmponent s af
rel eases sai dhtmbsrcpnmemtgszmma&mwtcamatmsl therpifenre diswloser e Ctawvley it il patiegint
(b) 20 substapl) aid %08, 1845, %ﬂ@@%yaetﬁgﬂ 0' fbd &hbANseos Sides combination of

conpound(s) and her apeut’i ¢ agent ( to a patient in need of treatnent,
when such corrponenﬁ&heard%nﬁ&rcmgé at e@lpo@mrage frhBRare ac thadtdwfict ﬂfeOSrﬁmﬁ@te

pat 1 ont, ThncPEUBOR oBard SRS ROk o Pel BaCdt Rt SURED LT U B2 1Ae Same

time to said patient; (c) sequential adnlnlstrat gn of such conbi nation of
conpound(s) 25 and therapeutic agent(s) to P ht in need of treatnent,
when such conponents are formnul ated apart fr ch other into separate
dosage forns which are ingested cons ve times by said patient with
a significant tinme interval bet n eaC| on, whereupon said
conponents are rel eased at subste 3 gFTf@rent tines to said patient;
and (d) sequential admnistrati of such conbi nati on of conpound(s) and
t herapeutic agent(s) to 30 a patiréntFin need of treatnent, when such

conponents are formul ated together into a single dosage form which
rel eases said conponents in a controlled manner whereupon they ar@.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

15  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)

respectively:
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concurrently, consecutively, and/or overlappingly ingested at the sane
and/or different tinmes by said patient. 9.1 Wth Leukotriene Bi osynthesis
| nhi bi t orwo 03Akispoxygenase (5-LO) Inhibitors 35 and 5-Li poTugenass
Activating Protein (FLAP) Antagonists One or nore conpounds of Formul a
(1.0.0) is used in conmbination with Ieukotriene biosynthesis inhibitors,
i.e., 5-lipoxygenase inhibitors and/ or 5gblpoxygenase activating protein
ant agoni sts, to form enbodi nents of the present invention. As already
adverted to above, 5 WO 02/ 060898 PCT/1B01/ 02728 -176 |i poxygenase (5-LO
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" Sel enoenzynes 15inggitiondp &he; hbPoxyoenarepaEEe. Ne ANSE 199981015 Besty WRARBIAYSA a t he
per oxi de t onggrificdnt rie @ the Gloeymthei6 8f the 288etBéhes BB 5-liR)xgganateatitivating atotein
"Selenite in e Pép? { | el ds
sel eni de, wh E,a)t ‘f'h. |rét;‘és] I pﬁ%&gﬂﬁg%hh@%ﬂtﬂggﬁg g%lg%ééﬁeregqu%ﬂﬁ&a&
resonanc® s p%’l?V'F‘ﬁrnNB‘re“f‘ﬁéssaé’tt?QP@'s§l o dhei ?'@ﬁxyge'ﬂsééﬁté’ﬁi"yt rroteiggregemaloysd t9 996
and Stewart iambla{he,celluia‘stsrymtﬁéwﬁ-lambthyne&yarrdedsadubm%M@'Sus@ﬁ iM\edmysihiztey wittea

5-1i poxygenase inhibitqrs," J 20.4 955- 997 (b)
al kyl ating ag&ft's” WRE cggs%% °f8rm ?"é%ﬁ(:j MG ch§ res%dﬁﬁ’ser]n ave been found

to inhibit | eUkoé&hﬁd&ﬁdiMH&#%h %o tHa ﬁV !u&o&ﬁena%%each@a‘in %Sgl%te(ﬂ aff therebFBfo@Pt s of

1-chloro-2,4,6- trinitrobenzene on genase actlivit ['ul ar
| eukotri ene %%VF&“H%gi tge enqgiogRaye ROl Ob?fﬁrt‘ ?(ﬁ‘d?dlc'd wiichg g regent hi‘@é’ge” éYFEPe?Be‘{ c)
conpeti te2o/e frgrhindole and quidolibe Stiupiasgeseamel-Hinasedn ena/l idqRouzn et sidoikessand

met hoxyal kyl @ ef'?tzéh'de %&{F l@ﬂ%&r nsonﬁﬂ{e@%ynh‘i’o‘ﬁf)bﬁgck@%ﬂd ré’«%a%és 'tthFnQﬁw{)r%é of

5 Ilpoxygenas
"Substit ut ed39(39§2§’tlod)¢f ﬁéqqxqupdpmnﬁ%{]o&-@@ll%ed Ieukocytes 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
25  airways,” J. Pharmacol. Exp. Ther. 268 868-72, 1994

MK-591, which has been designated quiflipon sodium, is represented by Formula

(5.2.15):
CH3
H,C CH
S S
-~ 0]
N AN o
N
O Na
H,C

cl
(5.2.15)



potent and orally active 5-1ipoxygenase inhibitors - synthesis, biological
profile, and pharmacokinetics of L-739,010," J. Med. Chem 40 2866-75,
1997. 30 wbemobises vati on that arachi donoyl hydroxyamat e i moirhBe1#02728

5-11 poxygenase has led to the discovery of clinically useful selective
5-11 poxygenase inhibitors such as the N hydroxyurea derivatives zil euton
and ABT-761, represented by Fornulas (Q.1¥3914) and (5.2.1): WO 02/060898
PCT/ 1B01/ 02728 -177 F S S OH OH NuNH2 NYNH2 g]::IYCH3 1O CH3 O

Zil euton ABT-761 (0.1.14) (5.2.1) Another N hydroxyurea conpound is

fenl euton (Abbott-76745) mhlch IS represented 5 by Fornula (5.2.2): I~ ~
OH ONuNHZ | | CH3 0 Fenl eutfog L 2.2 Zileuton is covered by US
4,873,259 (Sumrers et a!.) assilgned t bot t Oaboratorles whi ch

di scl oses indol e, benzofuran, and béhza hi en alnlng 10

| i poxygenase inhibiting conpounds whi ch may gkent ed by Fornmul a
(5.2.3): z A1 RYn OM(5.2.3) where R is H Cl-4) aIkyI (C2-4)

al kenyl; or NR2R3 where R2 and R3 are H (C1-&% alkyl; or OH Xis 0; S
SQ2; or NR4 where R4 is H (Cl-C6) al kyl; (Cl-Co6) alkanoyl aroyl; or 15
al kyl sul fonyl; Ais (Cl-Co) aIkernembmbﬂmQB-CB) aIkenerne; nis@2%) and
Yis H halo; OH CN halo substituted al kyl; (Cl-Cl12) al kyl; (C2-C12)

al kenyl ; (C1- ClZ)A*atJOMd'ﬁWS lfae3- Ig8)er dyretianadf lagtion thqnCileats)); Brenke gl Riy1YJ; Pharipl |
aryl oxy; arog} dui 2Y2 pdayhaskyl ; (C2-C12) aryl al kenyl; (Cl1-Cl12)

aryl al koxy; 1 ) arylthloalkoxy, or substituted derivatives of aryl;
aryl oxy; @r yoyI A (Bl fcth2y Nayyromlukaal con(poandCik2Abbattgbzd1keiiis js fefibséntat) by
aryl al koxy; g&%mg}g%]grylthioalkoxy; where said

F
/\ (I)H
S X NTNH
cH, ©
Abbott-85761 (5.2.7)

Abbott-85761 is delivered to the lung by aerosol administration of a homogeneous,

10  physically stable and nearly monodispersed formulation; Gupta et al., “Pulmonary delivery of

the 5-lipoxygenase inhibitor, Abbott-85761, in beagle dogs,” International Journal of
Pharmaceutics 147 207-218, 1997.

Fenleuton, Abbott-79175, Abbott-85761 or any of the above-described derivatives
thereof or of tepoxalin, are combined with the compounds of Formula (1.0.0) to form

15  embodiments of the present invention.

Since the elucidation of the 5-LO biosynthetic pathway, there has been an ongoing
debate as to whether it is more advantageous to inhibit the 5-lipoxygenase enzyme or to
antagonize peptido- or non-peptido leukotriene receptors. Inhibitors of 5-lipoxygenase are
deemed to be superior to LT-receptor antagonists, since 5-lipoxygenase inhibitors block the

20 action of the full spectrum of 5-LO products, whereas LT-antagonists produce narrower
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

25 compounds of Formula (1.0.0) to form further embodiments of the present invention. An
example of such a different class is the N-(5-substituted)-thiophene-2-alkylsulfonamides of
Formula (5.2.8):



20 substituent is halo; NO2; CN, or (Cl-C12) -al kyl -al koxy and

- hal osubstitutedal kyl; Eis O or S; and Mis H pharnmaceutically

accept ablwomawsesps aroyl; or (Cl-Cl2) al kanoyl. Rel ated ce®cpaBodR7zs e

di sclosed in US 4,769,387 (Sumers et a!.); US 4,822,811 (Sumrers); US
4,822,809 (Sumrers and Stewart); US 4,897,422 (Sumers); US 4,992,464 WO
02/ 060898 PCT/ 1B01/02728 - 181 A furthgg.distinct class of 5-1ipoxygenase
inhibitors is that of nethoxytetrahydropyrans to which Zeneca ZD 2138
bel ongs. ZD-2138 is represented by Fornula (5.2.11): F Ol O 0 N OCH3
CH3 (5.2.11) 5 zZD-2138 is highly selective and highly active orally in a
nunber of species and has been evekuafed NHwsaRe treat ment of asthma and
rheumatoid arthritis by oral adninins\rdtion. Further details concer ni ng
ZD- 2138 and derivatives thereof are disclosed in Crawley et al., J. Med.
Chem, 35 2600, 1992; and Crawley et al., J. Med. Chem 36 295 1993¢)
Anot her distinct class of 5-1ipoxygenase inhibitors is that to which the

Smit hKli ne  JRerBxeis e sORPRUEInGBs23-066 1n-hiay onegsyl, SBnéadosit RSs hephitgsent ed

by Formula (5.2, 12): Hz H. 0, E_7 F (5,2.12 Twq. furthe

il stinct andSPENSh arevs Batht ey s Games bt S o s
of pyri dishyl bys@ibS.tBrt Gitle @CPls,SdhoPRuSH: Hells e dsocrnenyb uhprefesrad cemppand isghadfof

2- cyanoqui nokdGia 12 epnpounds di scovered by Merck Frosst. These two cl asses
of 5-1ipoxygenase inhibitors are exenplified by L-739,010 and L-746, 530,
represented by Fornulas (5.2.13) &nd (5.2.14) respectively: F OCNI O N
CN NO?OHOOH OO

S

0] NHSO,-CH
AV

(5.2.9)

A further description of these compounds may be found in Beers et al., “N-(5-
10  substituted) thiophene-2-alkylsulfonamides as potent inhibitors of 5-lipoxygenase,” Bioorganic
& 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

15 173-180, 1998. Compounds of this type are represented by Formula (5.2.10):

H,C
CH,
CH,
(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-yl; 4,6-dimethylpyrimidin-
20 2-yl; 4-butylpyrimidin-2-yl; 4,6-dibutylpyrimidin-2-yl; and 4-methyl-6-phenylpyrimidin-2-yl.

The N-(5-substituted)-thiophene-2-alkylsulfonamides of Formula (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.



O\ OL-739,01 0 L-746,530 WO 02/060898 PCT/ 1B01/ 02728 -182 (5.2.13)
(5.2.14) Details concerning L-739,010 and L-746,530 are disclosed in Dube
et al., "Woiobispes as potent 5-1i poxygenase inhibitors: PEYNBoIeRI® and

bi ol ogi cal profile of L-746,530," Bioorganic & Medicinal Chem stry 8
1255-1260, 1998; and in WD 95/03309 (Friesen et al.). 5 The class of

nmet hoxyt et rahydr opyrans i ncl udi ng Zenecy74D- 2138 of Forrmula (5.2.11); or

t he | ead conpound SB-210661 of Formula (5.2.12) and the class to which it
bel ongs; or the series of pyridinyl-substituted 2- cyanonaphthalene
compounds to which L- 739,010 bel ongs, or the series of anqu|noI|ne
conpounds t olSKAMES etatl@nd 3§ %%froo'?ﬁ"@g'amoﬁra"&r@’”ﬁ‘ﬁerf)h%aca%wé'cé@s'&?qr%ﬂe
derivatives béreiaby reddreddaen igshovetymmougneny it agsewin. are 10 conbined with the
conpounds of Formula (1.0.0) to form enbodi nents of the present invention.
I'n addition to th&iestohi oy @étreseposerdssvened: dreivaivere theemoti egerpobmed géthtthevhi ch
plays a si gecsnﬁdofaﬁ&tof?a#&umoto%fma%ﬁfs%fma pFeQ@nt iGbttRhrienes is the
5-11 poxygenase activating protein . This role is an indirect one, in
contrast §o the dFémonr.thecuwedtmes 5432 mxwgesnasesz,@%ms éey esd, et ess,

ant agoni st s @él } {13 g§e 'dﬁ@@égl% 1§\6aué 84068, %g% R8s QYRY 1| s

inhibit the Yy OtTi enes, as such are al so used
i n conbi nat i 6A4MRTI uaww&wamw& [2¥55) ﬁ1§>|1@47%51 U BF76.%73f U8H7dA18RI Yent s

of the presepksi, meeohlsoa@s; s@@wymﬂﬁzs@hus;@ 4199 Asb; bAd UBE 506 |2BD%MQ&W is
activating protein a |zahbon o) eno ooI of

e (0]
Sl aont S PlertshAeR Y By bl By 2 S 0 SR fggenops pool o
qw nol i n&0 st desctipticesof ssereN-Pydrokytiet ehd reitad igtbitals, of 51llmxalgenamzeme fe'htha$ls

"MK- 886, a pgﬁ.ﬁmmr@my %Qﬁ&hédeg Ha?%%%JnhQrﬂWd’b%()@?ﬁ hg® §6/02867; B d @F/1Bb@cks
and reverses nase in

i onophor e- ch&‘fq %7r4b?<§86 I%%I?Hé?ﬁtﬁé 09\?/04@ ?”d We‘ﬁ?x% 1436 42, 1990; and
Go | . R I | - h h I
renne et a ﬁ'gp alln | g:q?g dd}kglféf inhIbR ct>r WRYshR RSS! I) Hv%a NllryQIpaet‘]h]aélled Cet e

acid} (BAY x1005) Fiene synt &M, e¢t's’ on
anti-IgE chalﬂeeWGIOPmeMuﬁfaMO 2gieai ehwaypgd CQHnPOF"Pfhr waielo|are Bfydrorigeas 268

868-72, 189%,M5abhk )e{gbf:ﬂ:b ,h@lg gg afesiomabssde@iyf | 1 pon sodium is
represent ed b%/A&Fornualca D1 Q(24231-!3 (%2%21 i OyS O N/

HCOO\ R H,CO
! 5
O~ _N._ 4 \©\ 0-__R
g =X
= “OH “OH
R1
(5.2.4) (5.2.5)

where R' through R* are H; ClI; CHj; ethyl; iso-propyl; or n-propyl; or R® and R* together are
(CH)s or (CH.),O(CH,)z; and R° is methyl; ethyl; iso-propyl; methoxy; trifluoromethyl;

20  chloromethyl; ethyl propionate; phenyl; 2-furyl; 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):



N ONa' H3ICCH3 C (5.2.1 5) WO 02/060898 PCT/ 1B01/ 02728 -179 OH O NuNHzZ
| I CH3 O Abbott-79175 (5.2.6) Abbott-79175 has a | onger duration of
action thao oziobesag on; Brooks et al., J. Pharm Exp. Ther pauBo1/®78 724,
1995. 5 A still further N hydroxyurea conpound is Abbott-85761 which is
represented by Fornmula (5.2.7): F OH S NuNH2 CH3O Abbott-85761 (5.2.7)
Abbott-85761 is delivered to the |ung hyggerosol adm nistration of a
honogeneous, 10 physically stable and nearly nonodi spersed formnul ati on;
Qupta et al., "Pul rmnary delivery of the 5-1ipoxygenase i nhibitor,
Abbott-85761, in beagle dogs," International Journal of Pharmaceutics 147
207-218, 1997. FeTnee%i%?TmeN?B@ﬂ indelg g AUIRPlNGEtHASEI 7E LOBPOURY aBd thepgpecific
above- descr i t@thod®ysi Mabd N &4K- 886|:'Ieﬂi(EBAY @r1005 td @piox tiky belody, @r aendrithedbavet h t he
conpounds  of of t S

i nvention. S?{g{anyh&”(/%hvgs g?ata?" Of% énﬂ?%\?%r%g%%gldgglg%st%ﬁetgﬁecg&“ ’L@a@m ttrﬁee

has been an enpslmy of Butaled!-89) to dormtretdiagiments of tge ﬁ@?%‘t @W‘éﬂﬁ@ ageous to

: nhlk blt t tde §al i pwnumafeiﬁ@nzwmw;ormukmrﬁgm 48T J;ggtogena granon peptl do
eukotri ene receprors nhi bi t or enase are

superior to LT-re %%Po?m%‘if%ﬁ’(?wi’oét‘g Fogpﬂ%zpéxﬂsﬁ’&%@ﬁ’eﬁ%bé”ﬁ '‘Hh r|'t"?)°|‘3§t°'i:)l ock
t he 20 act i oantagonistseforf lgbkotrgpes t FBUNLAE., 3-TDO andodiet sThewhest e@sificelt ghthagponi st s

produce narr @uwelirien&d h&&HS: of N?e\a%r.ﬁdﬁﬁha%ﬁato@mqhgaeg&&mf aFuch@T[W e@ngwes of
i nvention include conbinati ons of ounds of Fornul a

0) with
LT- ant agoni st¥2R8IsRP hggeasrers ?fﬁh?%‘.'%f’%'e 352t 88T skl thp e Wpﬁsn‘ﬁh"ﬂ] t ors
of 5-1i poxygemase having chem cal structures that differ fromthe cl asses
of

4-Bromo-2,7-diemethoxy-3H-phenothiazin-3-ones, including L-651,392, are potent
receptor antagonists for LTB, that are described in US 4,939,145 (Guindon et al.) and US
4,845,083 (Lau et al.). L-651,392 is represented by Formula (5.2.16):

Br
Nj[o
70
O‘CHS CH,

15 L-651,392 (5.2.16)

A class of amidino compounds that includes CGS-25019¢ 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 Formuia (5.2.17):

CH, O NH
o.
NN
H,C” “CH, o) o)

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):



N- hydr oxyur eas and hydroxam c aci ds descri bed above are al so used in
conbination with the 25 conpounds of Formula (1.0.0) to form further

enbodi merwe oefedsbe present invention. An exanple of suchpaTdBéffermsnt cl ass
is the N-(5-substituted)-thiophene-2-al kyl sul fonam des of Fornula (5.2.8):
WD 02/ 060898 PCT/ 1B01/ 02728 -180 RX \S/ NHS2R (5.2.8) where X is 0 or
S, R is nethyl, iso-propyl, n-butyl, n-@gtyl, or phenyl; and Ris
n-pentyl, cycl ohexyl, phenyl, tetrahydro-1-naphthyl, 1- or 2-naphthyl, or
phenyl nono- or di-substituted 5 by d, F, Br, CH3, OCH3, SCH3, SO2CH3,

CF3, or iso-propyl. A preferred conpound is that of Fornmula (5.2.9): F O
O S NHSO2 CH3 (5.2.9) A further dessgiq&ti gpn of these conpounds may be
found in Beers et al., "N(5- 10 s it ) tyHPophene- 2- al kyl sul f onam des
as potent inhibitors of 5-1ipoxygenage, ™ Bi gorganyc & Medicinal Chenistry
5(4) 779-786, 1997. Another distinct class Qf 3Tipoxygenase inhibitors is
that of the 2,6-di-tert-butyl phenol hydrazgnes described in Cuadro et al.,
"Synt hesi s and bi ol ogi cal evaluation of 2,6 tert- butyi phenol hydrazones
as 5-1ipoxygenase inhibitors,” Bioorganic & Medicinal Chemstry 6 15
173-180, 1998. Conpounds of this type are represented by Formul a 2 10):
CH3 Het CH3 H3C N -N HO H3C CH3 &@”‘669'32?10) where "Het" is 38
benzoxazol - 2-yl ; z Lzazaql - 2-yl; i din-2-yl;: razin- 2-yl ;

pyri mi di n-2-yl : ﬁ%h%@kpy@?‘%ﬁ 4k 2“Y°3¥J;'é4,'%?di %ﬁ"en%@ﬁ% dfn- 9257 .

4- et hyl pyr i h¢nderecarbgyimidamiges)iwhish hge pipeenterdpragopists2toy | LTB,, described in WO

4- but yl pys i nbap1678-(KhderskeRitzdbosr)y bty WiOTO8H 118~ (Ahderskaditz et al); and which are

4-met hyl - 6- phenyl RYELBedlhb8s, fep¥dsented by Formula (5.2.19):

HO 0]
e

HC ch, NH

BIiL 284/260 (5.2.19)

Zafirlukast is a receptor antagonist for LTC4, 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 5,61é,367 (Timko et al.). Zafirlukast is represented by Formula (5.2.20):

O-CH,

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):



The N (5-substituted)-thiophene-2-al kyl sul fonam des of Formula (5.2.8), or
the 2,6-di- tert-butyl phenol hydrazones of Formula (5.2.10), or any of the
above- deswpiokmeosderi vati ves thereof, are conmbi ned with treTapopearsds of
Formula (1.0.0) to formenbodi nents of the present invention. WO 02/ 060898
PCT/ 1B01/ 02728 -178 (Sunmers et al.); and US 5, 250, 565 (Brooks and
Sumrers); each of which is incorporatedigherein by reference inits
entirety as though fully set out herein. Zileuton or any of the
above-descri bed derivatives thereof are conbined with the conpounds of
Formula (1.0.0) to form enmbodi ments of the present invention. 5 Fenleuton
is disclosed in US 5,432,194; US 5, 446, 062; US 5, 484 7?6 US 5, 559, 144; US
5,616,596; US 5, 668, 146; US 5,6 ,QHﬁX\J2§{% J 407, 959; US
5,426, 111; US 5, 446, 055; US /5, 009; , 516, 795; US
5,476,873; US 5,714, 488; MG 3 699; US 5 420, 282; US
5,459, 150; and US 5,506, 261y eagh of which i§ |ncorporated her ei n by
reference in its entirety as thoughcfblly set out herein. Further 10
descriptions of such N-hydroxyurea and related inhibitors of 5-1ipoxygenase
and the synthesis of inflammtory | eukailukeenes may be found in W2.21)
95/30671; WD 96/ 02507; WD 97/12865; WD 97/12866; WO 97/12867; WD 98/ 04555;
and WO 98/ 14429. Wepeuisdst n a receptod @aleg@BXFIB-LID: whibh Isi $obt copintercialii onder|theyed i n
vivo activi tMarﬁ@g.hgm 4rRds b&crifedgn 08\5s8R M NIoREILKIP isS &b &Ate@Tby MBS
conpounds whi ch ? N- hydr oxyureas and 15 hydroxam c acids of %ornulas
(5.2.4) a hd §§ respectively: H3COaN R3 H3COl ON4 O R5 N\ NO
RaN N\ N, OH RZ RZ R R (5.2.4) (5.2.5) where RL.through R4 are H, d;
CH3; ethyl; iso-propyl; or n-propyl; or R3 an Naer are (CH2)5 or
(CH2) 20(CH2)2; and R5 is net 2R [ omet hoxy;
trifluoronethyl; 20 chloro -henyl 2-furyl;
3-pyridyl; or 4-pyridyl. See oxyur ea and
hydroxam ¢ acid inhibitors of cycl ooxygere G poxygenase,

Bi oorganic & Medicinal Chenmistry Letters 9 940-984, 1999. Anot her

N- hydr oxyurea conpound is Abbott-79175 which is répresented by Formul a
(5.2.6):

Montelukast (5.2.22)

Other receptor antagonists for LTD, include pranlukast, verlukast (MK-679), RG-
12525, R0-245913, 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 PDE4D;

(b) 5-Lipoxygenase (5-LO) inhibitors; or 5-lipoxygenase activating protein (FLAP)

25 antagonists;



WO 02/ 060898 PCT/ 1B01/ 02728 -183 The above-nentioned indol e and qui noline
cl asses of conpounds and the specific conpounds MK-591, MK-886, and BAY X
1005 to wwoab/o6dsey bel ong, or any of the above- descri bedprdenBwviai2ziages of
any of the above-nentioned classes, are conbined with the conpounds of
Formula (1.0.0) to formenbodi ments of the present invention. 5 9.2 Wth
Recept or Antagoni sts for Leukotrienes LiBd., LTC4, LTD4, and LTE4 One or
nore conpounds of Formula (1.0.0) is used in conbination with receptor
antagoni sts for |eukotrienes LTB4, LTC4, LTD4, and LTE4. The nost
significant of these |leukotrienes in terns of nediating inflamuatory
response, ar &) |PPBYinaixitPrs PDA:lip@yeees (BEO) anft apiaennitss of plateteh activatingpleelP's of
these | eukotri gpgs. are described in the paragraphs which 10 foll ow

4- Brono- 2, 7- di enet hoxy- 3H phenot hi azi n- 3-ones, including L-651,392, are
potent r ecepﬂ) Qleulairiea g amtagnstsf( bTRAsTBdluduhtaantaagoeustslesbTB41:1er:4jUTDuﬁndLHB&), 145
(Quindon et al.) and US 4,845,083 (Lau et al.). L-651,392 is represented
by Formul a (&)2nigjtemBic NOrecsp!y agtagqnigtsCiqgludisg 1oBtinzing5 lorgeding, EﬂezlowineA
class of ami di RgcfAIRM!BsEmEDE azbiBghARS chibFhetiRBhE; s described in US
5,451, 700 (Morrissey and Suh); US 5,488,160 (Morrissey); and US 5, 639, 768
(Morrissey agd Gsstitprotediiie Heret @t phtagorsstd, agoni sts for LTB4 are typified by
CGS- 25019c, which is represented by Fornula (5.2.17): CH3 ONH H3C 0.CH3
[ ( NHZ 20 3G, Chizd Q—@ikn@%eﬂﬁﬁﬂl@tva@&oﬂstﬁdc)r syOnathgoinatd ageatsradmingsteref a

cl ass_of benzogﬂ-@gagn %?r% @(h RbbndeBEAPLY A O%OB!oﬁ%ﬁexeérW ‘pif%ephrﬁwe

described in E ers ewtz I's represented m{ﬁ
Formula (5. 2. 198ynvlwaoezmees@seqdeqv fﬂ?@‘f/d’zﬁ? @ZO""eléwdrOC'@?fHe joxymede
10 hydrochloride, tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and

ethylnorepinephrine hydrochloride;

(h) a4— and a,—adrenoceptor agonists in combination with inhibitors of 5-lipoxygenase (5-
LO);

(i) Anticholinergic agents including ipratropium bromide;

15  (j) B4 to Bs—adrenoceptor agonists including isoprenaline, albuterol, salbutamol, formoterol,

salmeterol, terbutaline, orciprenaline, bitolterol mesylate, and pirbuterol;
(k) Theophylline and aminophylline;
() 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 | (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) Monoclonal antibodies against endogenous inflammatory entities;
30 (u) IPL576;

(v) Anti-tumor necrosis factor (TNFa) agents including Etanercept, Infliximab, and D2E7;



H3C N Ont azol ast (5.2.18) The sanme group of workers has al so di scovered a
class of benzenecarboxi m dam des which are receptor antagonists for LTB4,
descri bedwDro2dso® 97/ 21670 (Anderskewitz et al.); and WOPE8/1kdi1a2928
(Anderskewitz et al.); and which are typified by BlIIL 284/ 260, represented
by Formula (5.2.19): HO, Ol OLLNH2 1-13C CH3 NH BIlL 284/260 (5.2.19)
Zafirlukast is a receptor antagonist farngkTC4, LTD4, and LTE4 which is sold
10 comrercially under the nanme Accolate(r). It belongs to a class of

het erocyclic am de derivatives described in US 4,859,692 (Bernstein et

al.); US 5,319,097 (Hol ohan and Edwards); US 5,294,636 (Edwards and
Sherwood) ; UY) DMSsgppidinggetngmigle; 55 (Bernstein et al.); and US 5,612, 367
(Tinko et al .Céafi ‘| ukast is represented by Formula (5.2.20): OGCH3 OO0
N OHO S PEEYYSS 15 zafirl ukast (5.2.20) Ablukast is a receptor

ant agoni st f bt k.];]a%;v I %%g gri L£3-3544/ 001, and is represented
by Formul a (@5&.%‘412)6:' 6379 @gﬂgféﬁ/ '@éi/oz?zs - 185 0 OOOH H3CI
I H3C H O OHChinebia ifiplstkast (5.2.21) Montel ukast is a receptor antagoni st
for LTD4 which is sold commercially under the name Singulair(r) and is
descri beds i nabAdbesidmdletale iMibitblintliamy VLA-4r-eppaesaant ed by Fornula 5
(5.2.22):

(bb)Cathepsins;

(cc)MAP kinase inhibitors;

(dd)Glucose-6 phosphate dehydrogenase inhibitors;

(ee)Kinin-B, - and B, -receptor antagonists;

10  (ff) Gold in the form of an aurothio group together with various hydrophilic groups;

(gg)immunosuppressive agents, e.g., cyclosporine, azathioprine, and methotrexate;

(hh)Anti-gout agents, e.g., colchicine;

(i) Xanthine oxidase inhibitors, e.g., allopurinol;

(ii) Uricosuric agents, e.g., probenecid, sulfinpyrazone, and benzbromarone;

15 (kk)Antineoplastic agents, especially antimitotic drugs including the vinca alkaloids such as

vinblastine and vincristine;
(I Growth hormone secretagogues;

(mm) Inhibitors of matrix metalloproteases (MMPs), i.e., 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 (oFGF);
25 (g9)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.



ONa+ OC NHO H3C CH3 Mntelukast (5.2.22) Oher receptor antagonists
for LTD4 include pranlukast, verlukast (MK-679), RG 12525, Ro-245913,

i ral ukastwQ@HP608%715A) , and BAY x 7195. 10 The above- nent POmABo01/02728
phenot hi azi n- 3-one cl ass of conpounds, including L-651,392; the class of
am di no conpounds that includes CGS-25019c; the class of benzoxaol am nes
whi ch includes Ontazol ast; the class of_qggnzenecarboxi m dam des which is
typified by BIIL 284/260; the heterocyclic am de derivatives including
Zafirlukast; Ablukast and Montel ukast and the classes of conpounds to

whi ch t hey belono' of t he above descri bed 15 derivatives of any of

t he above- nedEla N? JTHEINVEMEENY t h t he conpounds of Formul a

(1.0.0) to fH agquitical Go | 9.3 Wth Ct her
Ther apeuti c Agent Forn1 Cbnb nat i ons ou ds of
For mil a (1. 0. 0) f*ée ﬁgéwa oL Tt b 1, RETE Lo ER e RIS REr s

non-t her apeukérmulag@mtag, t)gethelr\mhcoihtn therbpeutis agérds oamen-fheraphdic agebts divhreent s

20 of thes prfﬁé&maré na/e%raéd Os'reaeanish@t vAthe wHgeTH b twem&srteasm%hvéat.o@
significant nunber of different diseases, disorders, and conditions

descri bed hePh&macedigaly @ﬁ%%ﬁ"h’é%‘i”ﬂ"és oderpt JasaosiREnsouitatip fog thestfisesahgates of
Formul a (1. Oadhinistegjedt Weich metduhz(eneor@hy geerepatientt Aewélodsd apprapgate (cathe BSEZse,

hi bi t 4 b) 5-L
(5-L0y  niv b FBsR: SHaotdiBh REARIoE o Rl oy e e (FLap) 2

ant agoni sts; WO 0% ﬁ%eﬁ@/c%ﬁ%é&%? é8he pre&&it ﬁ@éntlaﬁl@émdrﬁgbﬁv SR nithe
5-I|poxyg$nase (5-L ant a%pnls S ofdgyate et act!va |nghfact

(d) Leuk&tri &S a?&vaasmﬁdsm'et RAPPHES GH IR PR A GAT Y & i’?ﬁ&?“["i_
LTD4, and LTéaeteptalflealttheredfies talsniabove-delscrived équether itit agmnadesticathcadcaehitzige
cetirizine, LOfatAdidfondlelPhbAflonts andelexial sERHhE%e RShSUafRlCunich
azel astine, and chlorpheniramne; (f) Gastroprotective H2 receptor

ant agoni st s: 2Egei-Enawndim the portignit ko c ept or agonlst vasoconst ri ct or
synpat hom netic ents a stere ar _t for dec ngest ant
dmer tnctudi ng. pr o PRRCE P8 Aol ey 8 eohBed o ths Bl HRRAEE D
pseudoephedr praduce rragiriie ddsitare fory avloeht dapeaiéng moylrm aczs@Itreaﬂed and the partlcular

mode of administration. It should be understood, however, that a specific dosage and

PAF)

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

20  physician and the severity of the particular disease being treated. The amount of active
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

25 belong. Itis also within the scope of the present invention to utilize those compounds in the
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

30 pharmacokinetic properties as compared to the free form of said active ingredient or some
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
property on said active ingredient which it did not previously possess, and may even
positively affect the pharmacodynamics of said active ingredient with respect to its therapeutic

35 activity in the body.



10 hydrochl oride, tetrahydrozoline hydrochloride, xylonetazoline
hydr ochl ori de, and et hyl norepi nephri ne hydrochl oride; (h) a,- and

a2- adr enowepkos0osagyoni sts i n conbination with inhibitors offCFABIpPRII8gEenase
(5- LO; (i) Anticholinergic agents including ipratropium bromde; 15 (j)
Q - to R4-adrenoceptor agonists including isoprenaline, albuterol

sal butanol, fornoterol, salneterol, terggtaline, orciprenaline, bitoltero
nmesyl ate, and pirbuterol; (k) Theophylline and am nophylline; (1) Sodium
cronogl ycate; (m Muscarinic receptor (M, M, and M3) antagonists; 20 (n)
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T aont esiiadeRtgs g ikl e A RS A A TE R

PCT/ 1B01/ 02 7@®&ally- dépéndepivupddMARDb aractel ofdthe gpaitiedlérusatinfpde the(eol WhIGR itpgiitaddes;;

(y) Interl eukidheCanyRlaHlsa ufddfaliMes %h@@edu@@bl@do%%? §a|d adtid .nbMﬁ’Qﬂ wifhbhld or s;
5 (aa) Adhesion nolecule 1 nhibitors includi nn? ant agoni st

( bb) Cat hepsi H§ MBLEPHIRBSUPHPAE SPIA RCtyeiefredie HEB @Plﬁ’@@é et %F’?}ﬁ%tﬁﬁ‘f&t tgeated,
dehydr ogemasehilertipidisiotudsrs; and (sespehsistisnaByell asasodd Bibage exrefivail reauit ingeairgtic; 10

(ff) Cold i ”aés%uén%ﬂ%a‘?& ?\Qe%r&ﬁé?\lt 0 cﬂéﬂh‘&sﬁ&g&t J&‘?J a&%é hngébFerP}ésthe most

hydrophilic gro ? nosuppr essi ve agents ospori ne,
azat hi opri nepreﬁﬁﬁﬂd fRHh & @é’i@é}tsﬁat'on(fﬁh)e,&?ﬂﬁs goi?fetsagc@m@'en@e ga”d LENERY: cquﬁe

absorption of such an oral dosage form can be adversely affected by physical characteristics
such as polarity, emesis caused by irritation of the gastrointestinal mucosa, destruction by
15  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 overcoming or alleviating one or more of the above-recited problems

encountered with absorption of oral dosage forms.

20 Among the pharmaceutical salts recited further above, those which are preferred
include, but are not limited to acetate, besylate, citrate, fumarate, gluconate, hemisuccinate,
hippurate, hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate,

thiomalate, tosylate, and tromethamine.

25 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
pharmaceutically acceptable salts. Examples of typical multiple salt forms include, but are not
limited to bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and
trihydrochloride.

30 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
acceptable salt thereof as also 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.

35 The term “carrier" as used herein includes acceptable diluents, excipients, adjuvants,

vehicles, solubilization aids, viscosity modifiers, preservatives and other agents well known to



(ii1) Xanthine oxidase inhibitors, e.g., allopurinol; (jj) Uricosuric
agents, e.g., probenecid, sulfinpyrazone, and benzbromarone; 15

(kk) Ant i rmopkassbs agents, especially antimtotic drugs i RcraBémg7ishe vi nca
al kal oi ds such as vinblastine and vincristine; (I1) G owh hornone
secretagogues; (mm Inhibitors of matrix netall oproteases (MWs), i.e., the
stronel ysins, the collagenases, and thegggel ati nases, as well as
aggrecanase; especially collagenase-1 20 (MW-1), collagenase-2 ( MWP-8),
col | agenase-3 (MW-13), stronelysin-1 (MW-3), stronelysin-2 (NWP 10), and
stronel ysin-3 (MW-11); (nn)Transform ng %rqmﬁh factor (TGF(3)

(00) Pl at el etthaaftipandar jjeddiphiaysariopropanisest Ne fingl prarmpeayt ?O”Qﬂo th 16 8EEDr |
e.g., basic biiheede asch carriemt hefedaioas a(bbEfGE)vey o2fhalropt(HcalidcospydbR: W'Dphage

col ony sti mjhgttl A fac %rthé or aﬁe%mca c[o osgﬁ%gg“%_ gﬁ@%‘mrgﬁ;ﬁ? n@?herea@t@?ti ¢

agents incl udi ng NK-"T°F Ecép agon s
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THE | NVENTI Cl\leJeQnQnBBﬁJﬁm@ew ncﬁaelxcr@a &)wog.m amde(yruamrw Ledrste;IB&thin;
description which faoll ows concer nds of

Formul o (5 G PRSIt 1 GO SR A LCREY ARG e dipsiies BFe RORr PHEFkELut i ¢
agent s wher esoriiatd; lpedial ghyceridéasiktnred of satieatedvdgetadl@ falfytdsionitatirogeratedgalnt bits; nost

part conventw&&aLam%aa@aFo%sl 3! bdbiAfifeeRikab] fsof@mlHy8logert &m&&{af@ dasaap, forns
suitable for different’ roufes of admnistration which are utilized for

any given pa‘EXd&QFr,‘ PERSPURIF SOJEM GRS rand Zic 58ty [rRllofiek dlipgemagngsiugy thelicaten
conditiofp f onsolme'Mc pyrediiorgt \cetulgsatagat sibstabedsnep.4.r sadied. caiiveypdiayicetidesst | cal

conposi ti ons%é?%a ﬁ Eqﬁae%,&,g({%%ggn h@g}ggog%ree& fené MY&?&V@enQ@Te@k 83)9m9}fs; t he

above-descri res ntion
phar maceut i c%ﬂdIVXPO'fabcept able salt thereof as al so above-described, together

with a pharmaceutj call pt able  carrier ccord
properties and ex'}gg@t %%“;‘J'%F‘ oﬁ"ﬁaﬁ@'@'eréf usefl IR th%rpﬁ?fa}age@m?cﬁ?mp%ﬁ}}‘émmf "% nown
in the pertipresdnt mventiol vemariseuveriods clagses ved ispepiesdif exdtlitivasawhichagre breerctendi ned

with thegar |F18@d'en&@ﬁ|)¢£é|@clte% flofh thééroess%H&Q.nae§éen@u$ofdm§@e%c.fe9rmmohéw.xgar y

dependi ng upon the host treated, "and the particular node of
adni ni stratlQﬁﬁagr"I’Rhsshoul d be understood however, that a specific dosage
and treatnent reg articul ar

variety of factor sc'gg"ﬁ'gl i %S%P Foe precep Q@&of ebttarﬂréa dﬁ%ﬁ?gﬂ 8fe§etﬁpm'"edcpH
enpl oyed, t hendxyeprissoabidifvied adents, ¢enagetit acmlaallaphl acgtikacidglmatic acid, and propionic

acid. Stronger acids such as hydrochloric acid, nitric acid and sulfuric acid may be used but
20 are less preferred. Alkalizing agents include, e.g., edetol, potassium carbonate, potassium
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 aeroso! under significant pressure. Such propellants include, e.g., acceptable

25  fluorochlorohydrocarbons such as dichiorodifluoromethane, dichlorotetrafluoroethane, and
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

30 are likely to have suffered adverse conditions or sustained abrasions or cuts which expose
the skin to infection by bacteria, fungi or protozoa. Antimicrobial agents include such
compounds as benzyl alcohol, chlorobutanol, phenylethyl aicohol, phenylmercuric acetate,
potassium sorbate, and sorbic acid. Antifungal agents include such compounds as benzoic

acid, butylparaben, ethylparaben, methylparaben, propylparaben, and sodium benzoate.

35 Antimicrobial preservatives are added to the pharmaceutical compositions of the

present invention in order to protect them against the growth of potentially harmful



time of admnistration, rate of excretion, drug conbination, and the
judgnent of the treating 20 physician and the severity of the particul ar
di sease bwpngosasesmt ed. The anmount of active ingredi ent negraBei2dmpend
upon the therapeutic or prophylactic agent, if any, with which the
ingredient is co-admnistered. The above-descri bed conpounds of the present
invention may be utilized in the form ofjacids, esters, or other chem cal
cl asses of conmpounds to which the conpounds described 25 belong. It is
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in the formof pharmaceuticall Iy acceptabl e salts derived from various
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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,
30 candidiasis and tinea versicolor, e.g., griseofulvin, azoles such as miconazole, econazole,
itraconazole, fluconazole, and ketoconazole, and allylamines such as naftifine and terfinafine;
antiviral agents for treating cutaneous herpes simplex, herpes zoster, and chickenpox, e.g.,
acyclovir, famciclovir, and valacyclovir; antihistamines for treating pruritis, atopic and contact
dermatitis, e.g., diphenhydramine, terfenadine, astemizole, loratadine, cetirizine, acrivastine,
35 and temelastine; topical anesthetics for relieving pain, irritation and itching, e.g., benzocaine,

lidocaine, dibucaine, and pramoxine hydrochloride; topical anaigesics for relieving pain and



be effective in overcomng or alleviating one or nore of the above-recited
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isopropyl alcohol isostearyl alcohol, methyl alcohol, methylene chlorlde mineral oil, peanut

oil, phosphoric acid, polyethylene glycol, polyoxypropylene 15 stearyl ether, propylene glycol,
25  propylene glycol diacetate, sesame oil, and purified water; stabilizers, e.g., calcium
saccharate and thymol; surfactants, e.g., lapyrium chioride; laureth 4, ie., a-dodecyl-eo-

hydroxy-poly(oxy-1,2-ethanediyl) or polyethylene glycol monododecy! 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

30 pharmaceutical compositions of the present invention. Such emulsifying agents include, e.g.,
non-ionic emulsifiers such as Cyo -Cy fatty alcohols and said fatty alcohols condensed with

from 2 to 20 moles of ethylene oxide or propylene oxide, (Cs -C4z)alkyl phenols condensed

with from 2 to 20 moles of ethylene oxide, mono- and di- C4o -Cy fatty acid esters of ethylene
glycol, Cqo -Cy fatty acid monoglyceride, diethylene glycol, polyethylene glycols of MW 200-

35 6000, polypropylene glycols of MW 200-3000, and particularly sorbitol, sorbitan,
polyoxyethylene sorbitol, polyoxyethylene sorbitan, hydrophilic wax esters, cetostearyl



par agr aphs. Acidifying and al kalizing agents are added to obtain a desired
or predeterm ned pH and conprise acidifying agents, e.g., acetic acid,

gl aci al awetmzmemes d, malic acid, and propionic acid. Str@®egdaBowrzis such
as hydrochloric acid, nitric acid and sulfuric acid nmay be used but 20 are
| ess preferred. Al kalizing agents include, e.g., edetol, potassium

car bonate, potassium hydroxide, sodium4ggrate, sodi um carbonate, and

sodi um hydroxi de. Al kalizing agents which contain active am ne groups,
such as diethanol am ne and trol am ne, may al so be used. Aerosol propellants
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and polyethy ene glycol Ianolln and poloxamer which is a block copolymer of poiyoxyethyl%ne y

and polyoxypropylene, which may also serve as a surfactant or emulsifying agent.

25 Preservatives are used to protect pharmaceutical compositions of the present
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, propylparaben, quaternary

30 ammonium compounds, especially polymers such as polixetonium chloride, potassium

benzoate, sodium formaldehyde suifoxylate, sodium propionate, and thimerosal.

Sequestering agents are used to improve the stability of the pharmaceutical
compositions of the present invention and include, e.g., the cyclodextrins which are a family of
natural cyclic oligosaccharides capable of forming inclusion complexes with a variety of

35 materials, and are of varying ring sizes, those having 6-, 7- and 8-glucose residues in a ring

being commonly referred to as a-cyclodextrins, B-cyclodextrins, and y-cyclodextrins,



dodecyl gallate, sodium netabisulfite, sulfur dioxide, and tocopherols. 15
Buffering agents are used to nmaintain a desired pH of a conposition once
est abl i shw0,02/0608p8 t he ef fects of outside agents and shi ft iPag/iBaui2iisbri a of
conponents of the conposition. The buffering may be sel ected from anong
those famliar to the artisan skilled in the preparation of pharnaceuti cal
conpositions, e.g., calciumacetate, potggsium netaphosphate, potassium
phosphat e nonobasic, and tartaric acid. 20 Chel ati ng agents are used to
hel p maintain the ionic strength of the pharnmaceutical conposition and
bind to and effectively renove destructive conpounds and netal s, and
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dodecyl-o-hydroxy-poly(oxy-1,2-ethanediyl) or polyethylene glycol monododecy! ether;

25 laureth 9, ie., 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., a-(p-nonylphenyl)-e-
hydroxypenta-deca(oxyethylene); nonoxynol 30, ie., a-(p-nonylphenyl)-w-
hydroxytriaconta(oxyethylene); poloxalene, ie., nonionic polymer of the polyethylene-

30  polypropylene glycol type, MW = approx. 3000; poloxamer, referred to in the discussion of
ointment bases further above; polyoxyl 8, 40 and 50 stearate, i.e., poly(oxy-1,2-ethanediyl), o-
hydro-o-hydroxy-; octadecanoate; polyoxyl 10 oleyl ether, ie., poly(oxy-1,2-ethanediyl), a-
[(E)-9-octadecenyl-o-hydroxy-; polysorbate 20, ie., sorbitan, monododecanoate, poly(oxy-
1,2-ethanediyl); polysorbate 40, i.e., sorbitan, monohexadecanoate, poly(oxy-1,2-ethanediyl);

35 polysorbate 60, i.e., sorbitan, monooctadecanoate, poly(oxy-1,2-ethanediyl); polysorbate 65,



as pol yet hyl ene glycol (200-600), polyoxyethylene sorbitan fatty acid
esters, wax esters, phospholipids, and sterols; enulsifying agents used
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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
30 remaining stages, after which water is added in sufficient quantity to reach its original

predetermined concentration in the overall composition.

According to the present invention, the pharmaceutical compositions may be in the
form of a sterile injectable preparation, for example a sterile injectable aqueous or oleaginous
suspension. This suspension may be formulated according to techniques known in the art

35 using suitable dispersing or wetting agents and suspending agents. The sterile injectable

preparation may also be a sterile injectable solution or suspension in a non-toxic parenterally-



10 acrylic acid, both cross-linked with allyl ethers of sucrose and/or
pentaerythritol, having varying viscosities and identified by product
names carworene®d9, 934, 934P, 940, 941, and 1342. Cati omca/iBoma2318f i er s
havi ng active am ne groups may al so be used, including those based on
quat ernary ammoni um nor phol i ni um and pyri di ni um conpounds. Simlarly,
anphoteric enulsifiers having active am4gg.groups, such as cocobet ai nes,
| auryl 15 di et hyl am ne oxi de and cocoyl i m dazoline, may be used. Useful
emul sifying and stiffening agents also include cetyl alcohol and sodi um
stearate; and enul sion adjuncts such as oleic acid, stearic acid, and
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di acetate, topically, especially when the target of treatment includes areas or organs readily accessible

25 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.

30 For topical applications, the pharmaceutical compositions may be formulated in a
suitable ointment containing the active component suspended or dissolved in one or more
carriers. Carriers for topical administration of the compounds of this invention include, but are
not limited to, mineral oil, liquid petrolatum, white petrolatum, propyiene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying wax and water. Alternatively, the

35 pharmaceutical compositions can be formulated in a suitable lotion or cream containing the

active components suspended or dissolved in one or more pharmaceutically acceptable
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sorbitan tristearate. The pharmaceutical compositions of the present
i nvention na?orﬁ@lleﬁrrgﬁ%ﬁeeaf lfgnpnactnve ingredient; or (4) ingestion of said pharmaceutical

25  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

30 temperature but melt at body temperature, slowly 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

forms selected from the group consisting of (a) delayed-release oral tablets, capsules,
caplets, lozenges, troches, and multiparticulates; (b) enteric-coated tablets and capsules.

35  which prevent release and absorption in the stomach to facilitate delivery distal to the
stomach of the patient being treated; (c) sustained-release oral tablets, capsules and

microparticulates which provide systemic delivery of the active ingredient in a controlled
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For this pur%‘S‘é'”grﬁﬁ&?”ttﬂnéﬁ'éﬁ?qﬂ%%e'%? Fﬁi}f’"ﬁ’@ ERYPTRpatplied-release of said active

25 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

30 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
composition which is biown into a local site, where said composition includes components
which will ensure that said active ingredient has predominantly local activity, with insignificant

35  systemic carryover activity, and optionally provides delayed-, sustained-, and/or controlled-
release of said active ingredient to said local site. For ophthalmic use, the pharmaceutical

compositions may be formulated as micronized suspension in isotonic, pH adjusted sterile
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such composition, but requires an active ingredient in a salt form that has reasonably good
25  aqueous solubility. Water (or saline) is by far the most preferred solvent for such
compositions. Occasionally supersaturated 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

30 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,

with which it is immiscible. The two liquids are maintained in an emulsified state by the use of
emulsifiers which are pharmaceutically acceptable. Thus, if the active ingredient is a water-
insoluble oil, it can be administered in an emulsion of which it is the discontinuous phase.

35 Also where the active ingredient is water-insoluble but can be dissolved in a solvent which is

immiscible with water, an emulsion can be used. While the active ingredient would most
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provide system c delivery of the active ingredient in a controlled WO
02/ 060898 PCT/ 1B0Iheterpp mplant” 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 pool which slowly migrates to surrounding tissues and organs
30 and eventually becomes systemically distributed. However, these distinctions are not always
rigidly adhered to ih 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
liquid forms for each. Suppositories may be regarded as a type of implant, since they
comprise bases which are solid at room temperature but melt at a patient’s body temperature,
35 slowly releasing the active ingredient with which they are impregnated into the surrounding
tissue of the patient’'s body, where the active ingredient becomes absorbed and transported to

effect systemic administration.
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sust ai ned-, &u@%i@ﬁtdﬁg&{ﬁu@(h 6@') 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
30 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
Formula (1.0.0) or a prodrug, derivative, or metabolite thereof which is useful in treating a
disease, disorder, or condition mediated by or associated with modulation of PDE4, especially
PDEA4D activity in said patient. Accordingly, there is included within the scope of the present
35 invention any other compound which, upon administration to a patient, is capable of directly or

indirectly providing a compound of Formula (1.0.0). Such compounds are recognized as



rel ease of said active ingredient to said |ocal site. For ophthal mc use,
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mai ntai ned | Br @'gfly%s&iz@ %!)ic?ﬂ @Bs%ngVwHaﬁ Hﬂ&rﬁ t%f 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

25  500.0 - 5000.0 mg per day, preferably between about 5.0 - 50.0 png and 5.0 - 50.0 mg per day,
more preferably between about 100.0 - 1000.0 ng 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

30 number of times per day that a dose is administered will depend upon such pharmacological
and pharmacokinetic factors as the half-life of the active ingredient, which reflects its rate of
catabolism and clearance, as well as the minimal and optimal blood plasma or other body

fluid levels of said active ingredient attained in the patient which are required for therapeutic

efficacy



enul sifiers which are pharmaceutically acceptable. Thus, if the active
ingredient is a water- insoluble oil, it can be adm nistered in an enul sion
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is water-insoluble but can be dissolved in a solvent which is inmscible
with water, an enul sion can be used. Wile the active ingredient woul d nost
WO 02/ 060898 PCT/ 1B01/ 02728 -200 commanly-be used as the di sconti nuous or
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25 Preparation 1

4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid of Formula (9.0.1):
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(9.0.1)



rigidly adhered to in the art, and consequently, it is contenplated that
there is included within the scope of the present invention |liquid

i npl ant s wpd2meisPgl depots, and even m xed solid and | iquipdTfiBem®e7is0or each.
Suppositories may be regarded as a type of inplant, since they conprise
bases which are solid at roomtenperature but nelt at a patient's body
tenperature, 35 slowy releasing the actphye ingredient with which they are
i npregnated into the surrounding tissue of the patient's body, where the
active ingredient becones absorbed and transported to effect systemc

adm ni stration. WO 02/060898 PCT/ 1B01/ 02728 -201 System c adm nistration
can al so be Act¥His of SHEAY B4Rk [4Bicoanomhenaxukihipfolt P-eboplicaacih slufester . e. |
particul ate QgﬁpﬂﬁLinQﬁhd\(ll\gﬁﬂ_&imeFI@aé btﬁrrgaec_trhﬁalod:rag_rredheerm?]pera}ﬁné. eaplues  the
active ingredient in powder form e i.n ed i .t he ngs.,u
conventionalwﬁ%vwgﬁ”a?gﬁmr%@W&?@W?%?ﬁ&’HQFWP@MT%tQﬂ%gpﬁﬁ gwﬁ%ﬁgﬁ‘ﬁ%gghctive
i ngredi ent aS0alprietipietiigea whifeoyotidil Ahe entid way filered Wen Hiedaid i diyirg eistelddiviyg

i nsuf f1 atd ongggingfr whitd RWRerOr Ot herwi se di spersed into suitable body

ti ssues or cavities by sinple dusting or using conventional devices for
aer osol i zi ngap@IrN/sGulzat’e). Z46r mul ati ons. These particul ate conpositions may
al so be fornulated to provi de del ayed-, sustained-, and/or

controll ed-rel ease of the active ingredient in accordance with well

under stood principles and known materials. 10 Ot her neans of systemc

admi ni strati on whifhcompgungsiof Preaarafnes det'Pwerq prgraserl aasergingflo thRerocaius eht

i nvention i np@barB®h 1 subetitaling theS€drrieshoh@indrokye ladke 5-carBas/ e sdmbthylicBlef. amas al |,

and opt hgl m routes.. ln rticul ar, transdermal patches prepared in
accordan@% wﬁfﬁ“ﬂ@fPa%ﬁgmﬁgﬁ?ﬁﬁmwégﬁﬁéé?vstechnology may be prepared and

applied to the skin of a patient to be treated, whereafter the active
agent by reason of its fornulated solubility characteristics mgrates 15
across the epieda®PHPR1and into the dermal |ayers of the patient's skin where

it is taken as rt af t general, citrcul ation of > patient,

ul timately p?’@%ﬂ”ﬂ?{hgﬁ?ﬂ{g@'}ﬁxggﬂg oﬂer'é'fﬁﬂ?cfxéﬁlr'? 2 ‘{fh%rm“%é?‘b? s ingredi ent over a
desired, extended period of tinme. Al so incPuded are inplants which are

pl aced beneath the epidernmal |ayer of % kin, i.e. between the epiderms
and the dermis of the skin of the pé{i nt Béi ng treated. Such an inpl ant
will be fornulated in accordance witHN wel | known principles and
materials commonly used in this delivery/~t echnol ogy, and nay be prepared
in such a way as to provide controlligjg>sustained-, and/ or del ayed-rel ease

of the active ingredient into the s ic circulation of the patient.
Such subepi dermal (subcuticular) inmphan{s provide the same facility of
installation and delivery efficiency gs {@wansdernmal patches, but w thout
the limtation of being subject to degFéaation, damage or accidental 25
removal as a consequence of being exposed on the top |ayer of the patient's
skin. In'?he above description of pharnmaceutical conpositions conﬂgpﬁ?ng an
active ingredient of Fornmula (1.0.0), the equival ent expressions:
"adninistratﬁghlvéﬂﬁﬁﬁvﬁqgg%%tion of ',

Preparation 1b

4-(Pyridin-3-yloxy)-thiazole-5-carboxylic acid of Formula (9.0.3):
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APCI M/S (m/z M*+1): 221.



"adm ni stering", and "adm nistering a" have been used with respect to said
phar maceuti cal conpositions. As thus enployed, these expressions are

i nt ended wo oe@ensdproviding to a 30 patient in need of treaCmanol/@728
pharmaceutical conposition of the present invention by any of the routes
of adm ni stration herein described, wherein the active ingredient is a
conmpound of Formula (1.0.0) or a prodruygg.derivative, or netabolite

t hereof which is useful in treating a disease, disorder, or condition

medi ated by or associated with nodul ati on of PDE4, especially PDE4D
activity in said patient. Accordingly, there is included within the scope
of the present 35 invention any other conpound which, upon adm nistration
to a patientprepsratigpabl e of directly or indirectly providing a conpound of
Forrmula (1.0.0). Such conpounds are recogni zed as WD 02/ 060898

PCT/ 1B01/ 0272-8-Cyan2plenopy)didazeisy-catmatyl® anid elhgr st ogsimawh (Shéd procedures are
avai | abl e for preparing such prodrug fogns of the conpounds of Formula
(1.0.0). The dosage and dose rate ofgtheg/conmpounds of Forrmula (1.0.0)

effective for treating or preventK/g hsease, disorder, or condition
medi ated by or associated with nod i on of CH, PDE4, especially PDE4D
activity, wll depend on a variety of bactors, such as the nature of the

i nhibitor, the size of the patient,
of the pathology to be treated, t
used, and the observations and conc ons of the treating physician. For
exanpl e, where the dosage formis oral \2Ng., a tablet or capsule, suitable
dosage 10 levels of the conpounds of For mul a (1.0.0) will be between about
0.1 pg/kgs and about 50.0 ng/kg body weight per day, preferably bgywpaen
about 5.0 pg/ kg and about 5.0 ng/kg body weight per day, nore preferably
bet ween aboun &tbre® ¢f be5raNA3 anlamut) 4-cHlortfidegle G cafmaslylic wed ghityl paterdayemand
nost preferap| t d~ab y i ght
%n?er‘) ‘é’ec%hoglt? 229g . gé{ﬁg%aék ?ﬁ%%ﬁosa %«Jfrg/]fgrtnam%léc\évf%m

per day of t i ves ngredr ent. mis to
admi ni st er edW@fG‘eE’HBSQS’rCo'ﬁ@hPébféhéPf " & AgHEs- egmxtuwﬂasmow F%ﬁ’“'i?é\iﬁi‘émmlnhal er
or nebuli Zerwat@Mhﬁcﬁ&Jt@ctQ@ﬁ%ﬁth 836&dts (30{ 40nh 8. ¢ﬁummds eﬂfac{écwmlv@she& wit. 0)

will be t ween t / d,ahout 1 bod ht r day,
pref er abl?@ bg?%g%%bb S)t% 9{1x ﬂmfi‘)n ?{39 Bt Qﬁzgg) a/”i% g b6 éltra V'ﬁt '%géf day,
nore pref er ed@pgratiot vvélemesabcmo'l \&aa)chginleg)gsawdecamenﬁlo@gg Fh?gv\ Kgs@ﬁlllwgmwel ght

per day, andloﬁmtw@pmﬁmfeﬁé émérbée RALWRRDY RROYG% %2t Sédideradtd, ABRMEs & Gve MO/ kg
of body melght % active ingredient. Using representative body
Rl o ag a@'ow"

e goal of the treatnent, the nature
peci fic pharmaceutical conposition

wei ght s of 18’ in order to illustrate the range of daily
aerosolized kPEf qQ5a9es #r”Ch m ght be used as descri bed above,
sui tabl e dosage % % e conpounds of Fornmula (1.0.0) will be between

about 1.Q5- 10.0 g and 25 500.0 - 5000.0 ng per day, preferably between
about 5.0 - 50.0 g and 5.0 - 50.0 ng per day,

The compounds of Preparations 2a-2b were prepared according to the procedure of
Preparation 1 substituting the corresponding phenol. The duration of reaction was between 1

and 72 hours.

20 Preparation 2a

4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid ethyl ester of Formula (9.0.5):



nore preferably between about 100.0 - 1000.0 .tg and 10.0 - 100.0 ngy per
day, and nost preferably between about 200.0 - 2000.0 pg and about 5.0 -
50.0 ng peoodagoses the active ingredient conprising a corpoaBa/mf2sFor mul a
(1.0.0). These ranges of dosage anmbunts represent total dosage anmounts of
the active ingredient per day for a given patient. The 30 nunber of tines
per day that a dose is adm nistered w |llypgepend upon such pharmacol ogi ca
and pharmacokinetic factors as the half-life of the active ingredient,
which reflects its rate of catabolismand clearance, as well as the
m ni mal and optimal bl ood plasma or other body fluid |evels of said active
ingredient attained in the patientﬁégic are required for therapeutic

u

ef fi cacy WO 02/ 060898 PCT/ 1B01/ 027 3 _Nunerous ot her factors nust al so
be consi dered in deciding upon the er Oof Cldoses per day and the anount
of active ingredient per dose that W N, be adm nistered. Not the |east

i nportant of such other factors is the™individual respsonse of the patient

being treated. Thus, for exanple, e the active ingredient is used to
treat or prevent asthma, and is 5 istered topically via aerosol

i nhal ation into the lungs, fromone four doses consisting of acuations
of a dispensing device, i.e., "puffe! an inhaler, wll be adm nistered

each day, each dose containing fromabout 50.0 g to about 10.0 ng of
active ingredient. DETAI LED DESCRI PTION OF THE I NVENTION 11.0 Prﬁgag?tions
and Worki ng Exanples 10 There follows a description of numerous e

Prepar ati ons R%egggﬁgcg%ggg diates used in preparing specific conpounds
of Formul a (&. ) were nmade. There al so follows nunmerous Exanples show ng
preparation of specific conmpounds of Fornula (1.0.0). These Preparations
and Exang{es are intended to further illustrate the conpounds of the
present nv%ﬁ??@h°% B processes in accordance with which they may be
readily prep . . L T ' ' war e of many ot her
sui t abl e pro%@ﬁ@gg%ﬁh§$4§?gﬂ%$g%&%y%i gﬁﬁé%&éggfﬁgkpm S'gkceptable
variations in the processes described bePow. The description which follows
is for the purpose of iIIustratingit esant invention and is not
intended to in any way create |im tati/onsO exghess or inplied, upon the
scope of the present invention. T | ai ms- appended hereto are for the

pur pose of reciting the present 20 invention, of expressing the

contenpl ated scope thereof, and of ting out particulars thereof. In
the foll owi ng Preparations, analyti‘gal /characterizations of the conpounds
prepared were nmade by mass spectral al yses determ ned by GCMS, AMPI,
APCI or thernospray nethods. Al 1H NVR spectra were taken on a 400 MHz
instrunment. 25 Preparation 1 (9.0.6)

APCI M/S (m/z M*+1): 251.

10
Preparation 3

4-Chloro-thiazole-5-carboxylic acid ethyl ester of Formula (9.0.7):
O
(S
\ N
N / © CH,
Cl

15 A mixture of 2.0g (12.2mmol) 4-chloro-thiazole-5-carboxylic acid and 6.24mL (85.6mmol)

(9.0.7)

SOCI, was stirred at reflux for 2 hours. The mixture was then concentrated via rotary
evaporation and pumped under high-vac for 2 hours. Next, the material was diluted with

ethanol and heated at reflux for 18 hours. The mixture was concentrated via rotary



4- ( 3- Cyano- phenoxy) -t hi azol e-5-carboxylic acid of Formula (9.0.1): 0 QACH
ON(9.0.1) WO 02/060898 PCT/ 1B01/ 02728 -204 A m xture of 375mg (1.4muol)
4- ( 3- cyarwopbesssy/) -t hi azol e- 5-carboxylic acid ethyl esterCT/IR0¥ZI281 M

Li OH, and 10nL of THE was stirred for 18 hours at roomtenperature. The

m xture was concentrated via rotary evaporation to yield yellow oil. The
oil was diluted with 1 N HC (30nL) precrpitating a white solid. The solid
was filtered then dried in a drying pistol giving 5 265ng of white powder.
APCI MS (mz Mt-1): 245. The corrpounds of Preparations 1 a-1 b were
prepared according to the procedure of Preparation 1 substituti n% t he
cor r espondi ngY2BXINANE Spted WibmetBUAF hlorde i Hutsd kyquoB &isaFa Plygaith 16MYEPSt i on
of reaction sksiddetdeaceniraten diazetaryevapsratiélr ©dedtdognf dlight yellow solid.

4- (Benzo[ 1, 3] di oxol -5-yl oxy) -t hi azol e-5-carboxylic acid of Formula (9.0.2):
0 QOHO OH#r:4B#50.0.2) APCI MS (nmlz M++1): 266. Preparation | Ib

4- (Pyridi n-3-yl oxy)-thiazol e-5-carboxylic acid of Fornmula (9.0.3): O
lelOH NO 20 N (9.0.3) APCl MS (mz MH+1): 221. WO 02/ 060898

PCT/ 1B01/927PRparati6fo4

4-Chloro-thiazole-5-carboxylic acid of Formula (9 0.8):

To a stirring mixture of 10.3g (69.8mmol) 4-chloro-thiazole-5-carbaldehyde (Journal of the
10 Chemical Society, Perkins Transactions, 1992, 973-978), 296ml (2792mmol) 2-methyl-2-
butene, and 200mL tertiary butanol was added a solution of 50.5g (558mmol) NaClO,, 50.2g
(419mmol) NaH,PO, in 300mL of water, dropwise over 20 minutes. The reaction was stirred

(9.0.8)

for 1 hour then concentrated to 1/3 volume via rotary evaporation. The remaining solution
was acidified with 6N HCI with rapid stirring. The precipitated solid was filtered and air dried

15  under high vacuum overnight to give 10.6g of white solid.

MP: 235-240°C (decomposition).

Preparation 5

2-(4-Aminomethyl-3-fluoro-phenyt)-propan-2-ol of Formula (9.0.9):
NH, F

CH
CH,

20 OH

(9.0.9)

To a stirred solution of 1.95g (0.011mol) 2-fluoro-4-(1-hydroxy-1-methyl-ethyl)-benzonitrile in
30mL anhydrous THF at 0°C was added dropwise 34mL (0.034mol) 1.0M LiAlH,. The
mixture was warmed to room temperature then heated to reflux for 30 minutes. The mixture
25  was then cooled to 0°C and quenched with 20mL MeOH added dropwise. Next, it was diluted

with 700mL CHCI; and washed with 100mL water. The resulting suspension was filtered



Preparation 2 4-(3-Cyano-phenoxy)-thiazol e-5-carboxylic acid ethyl
Formula (9.0.4): O lelo--\ NCH3 ON 5 (9.0.4) A stirred of 665ng
(3. 5muol )weo-oehbmseo-t hi azol e- 5- carboxylic acid et hyl ester pcaaBon27483. 5rmol )

3-cyanophenol, 2.4g (7.3mvol) Cs2CAB and 60ni di et hyl f or mram de was

ester of

war ned

to 80 Cin an oil bath for 72 hours. The m xture was then cool ed, poured

into 70m. water, and extracted with ethyg_acetate (3 X 40nlL).

The

conbi ned

extracts were washed with 10 water (2X501L), brine (Ix50nL), dried over
Na2SO4, and concentrated via rotary evaporation. The resulting oi
chromat ogr aphed on a Bi otage Flash 40S(r) silica colum, |oaded with

net hyl ene chiheupiy Eelie @ndbing osgpnii'aver 9irsh QEHYPSGeadforrenteied Hedivthe89 Poayi ve
375ngy of a | agbdroyel low oil. APCI MS (mz M++1): 275. 15 The conpounds of
Preparation

Preparati ons 2a-2b were prepared according to the procedure of

was

1 substi
bet ween

t ut i ABRCINNS (oaM'esptsdi ng phenol . The duration of reaction was
1 and 72 hours. 20 Preparation 2a

4- (Benzo[ 1, 3] di oxol - 5-yl oxy) -t hi azol e-5-carboxylic acid ethyl ester of

Formul a (9. Opfeparalén 62/ 060898 PCT/ 1B01/ 02728 -206 0 OCH3 N O OHO
(9.0.5) Crude material carried on. 5 Preparation 2b
4- (Pyri di n- 32¥lueesyd)( thipdrazel -mebylcityi)deydonitriadiFdrata@lo. @t er of Fornul a
(9.0.6): ~ E
NP
CH,
CH,
OH

(9.0.10)

To a stirred suspension of 4.7g (0.019mol) anhydrous CeCl; in 30mL anhydrous THF at O°C
10  was added 6mL. of 3.0M CH.MgCl dropwise. Stirred at 0°C for 45 minutes. Next a solution of
2.5g (0.015mol) 4-Acetyl-2-fluoro-benzonitrile in 200mL anhydrous THF was added dropwise
at 0°C . Stirred at 0°C for 1 hour, then quenched with 2N acetic acid added dropwise. The
mixture was poured into 200mL water and acidified to pH 2 with 2N acetic acid. The aqueous
layer was extracted with ethyl acetate (2 X 200mL). The ethyl acetate extracts were
15  combined, washed with water (2 X 40mL), brine (1 X 40mL), dried over MgSO4 and
concentrated to give an oil, which was then chromatographed on silica gel eluted with 50%

ethyl acetate/ 50% hexanes to give 1.95g of an amber oil.

APCI M/S (m/z M"+1): 179.

20 Preparation 7

4-Acetyl-2-fluoro-benzonitrile of Formula (9.0.11):
F

NZ

CH,

(9.0.11)

A mixture of 5.0g (0.02mol) 4-bromo-2-fluorobenzonitrile, 6mi TEA, 906mg (0.0022mol) dppp,
25  5.8g (0.04mol) TIOAc, and 448mg (0.002mol) Pd(OAc), in 50ml DMF was deaired under a

stream of N, The mixture was heated to 90°C for 7 hours. The reaction was cooled to room



OCH3 NO ON(9.0.6) APCI MS (mz M+1): 251. 10 Preparation 3
4- Chl oro-thi azol e-5-carboxylic acid ethyl ester of Formula (9.0.7): O N
O-CH3 O w0.00/060898 15 A m xture of 2.0Cg (12.2mmmol) PCT/IB01/02728
4-chl oro-thi azol e-5-carboxylic acid and 6. 24nL (85.6mml) SOCl2 was
stirred at reflux for 2 hours. The m xture was then concentrated via rotary
evaporation and punped under high-vac fgpg2 hours. Next, the material was
diluted with ethanol and heated at reflux for 18 hours. The m xture was
concentrated via rotary WO 02/060898 PCT/ 1B01/ 02728 -207 evaporati on and
diluted with nmethylene chloride. Eluted through a silica plug with
met hyl ene climeeriaties and2%oin NG avasdadded apdstiFsy @vEpBIndies onhedMigiigewas 499
Zf CI?I‘I l'i ght h}’&iu'r%tﬁ@bd)rﬁﬁgvd\é?bnd’r@xtéﬁtgd wit® EBDQ@JW%O%D)D The com%ined organics WISIreCI

- oro-thiaz -b-car cl r . ; ZI ~
(5.0, 8 To 450ef 1 e i 3fig 35 afiacH e el osBh ano chnoifateSTd e
4- chl or o- t hi &z oll, svhEh orasBhérdemgraiogramhed rval siliod gelheluted ittCRY athyl a®tate/ et0yo

Perkins Tg anﬁﬁgsqggiveg_gggf,a)%ﬁgwgrgggeo“_zgenn (2792mmo1l) 2-nethyl -2 butene,
and 200nL tertiary butanol was added a sol ution of 50.5g (558mml) NaCl Q2,

50. 29 (419mmet)v/BanZzRO41) 64300 of water, dropwi se over 20 minutes. The
reaction was stirred for 1 hour then concentrated to 1/3 volune via rotary
evaporation. The remaining solution was acidified with 6N HCl with rapid
stirring. Thpreﬁg,ggj,,pgtat ed solid was filtered and air dried 15 under high
vacuum overni ght to give 10.6g of white solid.

Trans-{-}-1-(4-Aminomethyl-cyclohexyl)-ethanol of Formula (9.0.12):

/’/,'

H,N

CH,

10 OH

(9.0.12)
A 500mL Parr bottle was charged with 400mg Pd(OH),, 7.0g (24.1mol) trans-(-)-[4-(1-
hydroxy-ethyl)-cyclohexylmethyl]-carbamic acid benzyl ester, 125mL ethy! acetate and 125ml

MeOH. The bottle was placed under 50 psi H, and shaken for 2 hours. The suspension was

15  then filtered through Celite and concentrated to give 3.6g of a white solid.

APCI M/S (m/z M™+1): 158.

Preparation 9

Trans-(-)-[4-(1-Hydroxy-ethyl)-cyclohexylmethyl]-carbamic acid benzyl ester of Formula
20  (9.0.13):

O

B
H CH,

OH

(9.0.13)

A flame dried 250mL flask was charged with 7.95g (27.5mmol) trans-(4-acetyl-
cyclohexylmethyl)-carbamic acid benzyl ester, 60mL anhydrous THF and 2.7mL (2.7mmol)
25 1M (S)-2-methyl-CBS-oxazoborolidine. The mixture was heated to 50°C then 11mL (22mmol)
2M BH3¢DMS was added dropwise over 10 minutes; the reaction mixture was stirred for an

additional 30 minutes at 50°C and then cooled. The reaction was quenched with 25mL



MP: 235-240C (deconposition). Preparation 5

2- (4- Am nonet hyl - 3-f | uor o- phenyl ) - propan-2-ol of Fornmula (9.0.9): N-12 F
CH3 CH3 wR®2@50809. 0.9) To a stirred solution of 1.95g (@Coakomal)s
2-fluoro-4-(1 -hydroxy-1 -methyl -ethyl)-benzonitrile in 30nmL anhydrous THE
at 0C was added dropw se 34nL (0.034npl) 1.OM Li AlH4A. The m xture was
warmed to roomtenperature then heated tggreflux for 30 m nutes. The

m xture 25 was then cooled to OC and quenched with 20n. MeCH added

dropwi se. Next, it was diluted wth 700nL. CHC13 and washed with 100niL
water. The resulting suspension was filtered WO 02/ 060898 PCT/ 1B01/ 02728

- 208 t hr oughMegHjang caprgnifaied orgenrcoil alher meteiah wad disftedwyonate RN axhadsft r at ed
t2 oFlgi ve 1.46?me etB acaldt® B X mhdml.). AP&ﬁnMir%d(oFdaﬁ[cW}éle)Was?f&gNith v&lthl(‘ElgaOGIhli)pn 6F
-Fluoro-4-(1l-ny - 1- et - el -benzonltri ol (9. 0. :

N /+ CH3 CHS%”"&‘FE(S?%." o?”edf}éle’a“?aé%]ﬁx‘%grng&°”s°ﬁ§t;53é‘%f£‘f’8he%fwr‘if‘.g)?g'ld(@?"%lvéa%otﬁ

anhydr ous Ce@ir@natogradet onaifisadged alytel Mith §0% @Y a@taid $0%hd@eanes to givsf 7.89

CH3MyCl d¢ opWhigeoidStirred at OC for 45 m nutes. Next a solution of 2.5g
(0.015nm0l ) 4-Acetyl-2-fluoro-benzonitrile in 200nL anhydrous THE was added
dropwi se at MPG3-gastirred at OC for 1 hour, then quenched with 2N acetic
aci d added dropwi se. The m xture was poured into 200nL water and acidified
to pH 2 with 2N acetic acid. The aqueous |ayer was extracted wi th ethyl
acetate (2 XP%%Q%):MJ“ ethyl acetate extracts were 15 conbi ned, washed
with water (2 m.), brine (1 X 40nL), dried over MgSO4 and concentrated

to give an Oirfans-Acel-YRBh PRGN COBBRhRAEBBERS &t 8 Aofda B8).14¢] uted Wi th
50% ethyl acet a@ 0% hexanes to gi ve 1.95g of an anber oil. APCI MS

(mz MH1): 179. Jl\
o” N7
H CH,
0

A 500mL flask was charged with 15.2g (45.4mmol) trans-[4-(methoxy-methyl-carbamoyl)-

10
(9.0.14)

cyclohexylmethyl]-carbamic acid benzyl ester and 350mL anhydrous THF. The soluton was
cooled to 0°C then 33.3mL (99.9mmol) 3M CHsMgCl was added dropwise over 10 minutes.
15  The reaction mixture was then stirred for 1 hour at 0°C then quenched with 20mL 2N acetic
acid and poured into 300mL water. The aqueous was extracted with ethyl acetate (3 X
200mL) and the combined organics were washed with 0.5M HCI (1 X 100mL), water (1 X
100mL), brine (1 X 100mL), dried over Na,SO, and concentrated to a solid. The solid was

recrystalized from IPE and filtered to give 5.5g of a white solid.

20 MP:66-67°C.

Preparation 11

Trans-[4-(Methoxy-methyl-carbamoyl)-cyclohexylmethylj-carbamic acid benzyl ester of
Formula (9.0.15):



20 Preparation 7 4-Acetyl-2-fluoro-benzonitrile of Formula (9.0.11):
I \ CH3 0 (9.0.11) A mxture of 5.0y (0.02n0l)

4- br onp- 2wDlaosesbenzoni tri | e,

(0.04nol) TIOAc, and 448ng (0.002nmol) Pd(OAc)2 in 50nml DVF was deaired
under a streamof N2. The m xture was heated to 90C for 7 hours. The

reacti on was cooled to room WD 02/ 0608981FPCT/ 1B01/ 02728

and 25nL 2N HCl was added and stirred to 30 m nutes. The m xture was

poured into 300nmlL water and extracted with Et20 (2 X 300m).
organics were washed with water (2 X 80nL), brine (1 X 80nmL), dried over
MySO4 and concentrated to give an oi mhich was then chromat ographed on

F

6mL TEA, 906ngy (0.0022n01) GOEABOL/®@325. 8

-209 tenperature

The conbi ned

N

silica gel eluted with 30% e I 5 hexanes to give 2.5g of a
yel | ow orange oil. APCI NYS M +1)H 16 rep Fation 8
Trans-(-)-1-(4- Am nonet hyl - ohexyl) et ha No mula (9.0.12): HN'

z D-tr CH3 10 OH (9.0.12) A 500nL Parr bottle S charged w th 400ngy
Pd(OH) 2, 7.0y (24.1 nol) trans-(-)-[4-(1-

hydr oxy- et hyl ) - cycl ohexyl nmet hyl ] - carbam ¢ aci d benzyl ester, 125nL et hyl
acetate and 125nl MeOH. The bottle was placed under 50 psi

for 2 hours.

The suspension was 15 then filtered through Celite and

concent r at edAt'd fisly avag chryoest wih @hPR(@8IMme!) trper-(ngngy!ryfarbopylamino-medig/)-
Preparation 8yclbhathedarboxjiié- 4ok, HY 8 g0 xo4- k) )omam{earymwbivetéme] HERT sy
acid benzgl ?Qat mmo%de:Posg&JmL met%Qer(e ch%ngfe gnd %mLcénéopropylethyll_gmrne The reaction

10

15

20

25

mixture was then stirred under nitrogen overnight. The solution was then washed with water,
5% citric acid (2 X 300mL), saturated sodium bicarbonate (2 X 300mL), brine (1X 300mL) and
dried over Na,SO, and concentrated to an oil. The oil was chromatographed on silica gel
eluted with 50% ethyl acetate/ 50% hexanes to give 27.2g of a clear oil that solidified on

standing.

PBMS (m/z M"+1): 335.

Preparation 12

Trans-4-(Benzyloxycarbonylamino-methyl)-cyclohexanecarboxylic acid of Formula (9.0.16):

B
H OH

(9.0.16)

A 1L 3-neck flask was charged with 25.09 (160mmol) trans-4-aminomethyl-
cyclohexanecarboxylic acid, 77.4g (560 mmol) K,COj;, 250mL dioxane and 250mL water.
The suspension was stirred, then 28.5mL (200 mmol) benzylchloroformate was added
dropwise. The reaction mixture was then stirred at room temperature for 6.5 hours then
poured into 800mL water and acidified (slowly) with 1N HCI. The resulting white precipitate
was filtered and dried - 45.6g.

PBMS (m/z M*+1): 292.

Preparation 13

Trans-2-(4-Aminomethyl-cyclohexyl)-propan-2-ol of Formula (9.0.17):

H2 an@.0sBaken



OH (9.0.1 3) Aflame dried 250nL flask was charged wth 7.95g (27.5mol)
trans-(4-acetyl - cycl ohexyl nmet hyl)-carbam c acid benzyl ester, 60nL

anhydr ouswoHRoensds 2. 7nl (2. 7mol ) 25 1 M (S) - 2- net hyl - CBSPaxaseibarz i di ne.
The m xture was heated to 50C then 11 nL (22mmol) 2M BH39DVS was added:
dropwi se over 10 mnutes; the reaction mxture was stirred for an

addi tional 30 mnutes at 50C and then cogbed. The reaction was quenched
with 25m. WD 02/ 060898 PCT/ 1B01/ 02728 -210 MeOH and concentrated to give
an oil. The material was diluted with water and extracted wth ethyl
acetate (3 X 40nmL). The conbi ned organics were washed with water (1 X
100m.), brine (1 X 100nL), dried over, Na2SO4 and concentrated -to give a
white solid, which was then chr&a’ﬁtog d ofHgilica gel eluted with 50%
et hyl acetate/ 50% hexanes to give 7. Og ite solid. MP: 83-84C
Preparation 10 Trans-(4-Acetyl-cycl ohexyl rret hyl) ®carbam ¢ acid benzyl ester
of Formula (9.0.14): O NH "D 1~1 CH3 10 O (&4 0.14) A 500nL flask was
charged with 15.2g (45.4muol) trans-[4-(nethoxy-nmethyl -carbanoyl) -

cycl ohexyl net hyl ] -carbam ¢ acid benzyl ester and 350niL anhydrous (3bRz7) The
soluton was cooled to OC then 33.3nL (99.9mol) 3M CH3IMyA was added

dr opwi se oveA 50QninParubate waschatged witatI0n@PatPR L3230 MAS Mol rasst(t-bydirdxgr 1
hour ‘at 0C t'ﬂ%trgp@mmaow&x;;met%gp&arb%hh.@%%l senz@czesderan@oapta doBb@ 3QPnL

wat er. The aqueous was_extracted wt acet atg%(%,E Oni) and the
conbi ned dr gAMtMefh-e T %’%‘fﬁ@d"’%pﬂaﬁe‘buw P%:PS' apd § jor 1\D§t' Th@i"a}@r'a'
100mL), bri n@as(ﬂltebédltﬁmy:)celltdranecbmmenatehlla?ﬁ@1 Arybfeomiesdidated to a solid.
The solid was recrystalized fromI|PE and filtered to give 5.5g of a white
solid. 20 MPPB@&{®Z® +1)Pt@parati on 11
Trans- [ 4- ( Met hoxy- et hyl - car banoyl ) - cycl ohexyl net hyl ] - carbam ¢ aci d benzyl
ester of Fornula (9.0.15): WO 02/060898 PCT/1B01/02728 -211 0 CH H 3
Preparation 14

10 Trans-[4-(1-Hydroxy-1-methyl-ethyl)-cyclohexylmethyl]-carbamic acid benzyl ester of Formula
(9.0.18):

o)

J‘I\ oy,

CH
OH

(9.0.18)

A 1L 3-neck flask was charged with 7.2g (29.2mmol) CeCl; and 100mL anhydrous THF. The
15  suspension was heated to reflux for 15 minutes then cooled to 0°C and a solution of 8.10g
(26.5mmol) trans-benzyloxycarbonylamino-methyl}-cyclohexanecarboxylic acid methyl ester
in 200mL anhydrous THF was added. Next, 29mL (87.5mmol) 3M CH3;MgCl was added
dropwise over 30 minutes. The reaction mixture was stirred for an additional 2 hoursat 0°C
then quenched and diluted with 2N acetic acid to pH 2. The material was extracted with ethyl
20 acetate (3 X 100mL). The combined extracts were washed with saturated sodium
bicarbonate (1 X 100mL), brine (1 X 100mL), dried over Na,SO, and concentrated to an
amber oil. The oil was chromatographed on a Biotage Flash 40S® silica column + SIM eluted

with 40% ethyl acetate/ 60% hexanes to give 3.3g of a light yellow solid.
PBMS (m/z M"+1): 306.

25



NOO1 OCH3 (9.0.15) A 1L flask was charged with 25.02g (85.9mmvl)
trans-4-(benzyl oxycar bonyl am no- net hyl )- cycl ohexanecarboxylic acid, 9,219
(94. 5nmol wod2Meagbsret hyl hydr oxyl ami ne HCI, 41.8g 5 (94. 5Smrom)iB@&@R;728750nL
met hyl ene chl oride and 75nL diisopropyl ethyl am ne. The reaction m xture
was then stirred under nitrogen overnight. The solution was then washed
wth water, 5%citric acid (2 X 300nL).p24saturated sodi um bi carbonate (2 X
300nL), brine (1X 300nL) and dried over Na2SO4 and concentrated to an oil.
The oil was chromat ographed on silica gel eluted with 50% et hyl acetate/
50% hexanes to give 27.2g of a clear oil that solidified on 10 standing.
PBVS (m z M+Rreparaig®1S preparation 12

Trans- 4- (Benzyl oxycar bonyl am no- ne cl ohexanecar bo i d of
Formila (5. 0748 R S e R S e AR
charged wt ht 69 (160mmol ) trans-4-am nomet hyl - cycl ohexanecarboxylic
acid, 77.4g (560 mmol) K2CO3, 250nL @i oxane and 250nL water. The

suspensi on was stirred, then 28. 0Q.,,mo benzyl chl or of or mat e was
added 20 dropwi se. The reac m Rturl way en stirred at room
tenperature for 6.5 hours tRep” poured inta _80Qnl gvater and acidified
(slowly) with 1 N HCI. The resulting white preci pitate, was filtered and
dried - 45.6g9. PBM5 (nmlz MH+1): 292. 25 Preparavion 1

Trans- 2- (4- Am nonet hyl - cycl ohexyl ) - propan-2-ol of Formula (9.0.17): WO

02/ 0608985 PCT/ 1B01/ 02728 -212- H2ZN CY CH3 CH3 OH (9.0.17) (9.0.19)

A 500mL flask was charged with 7.0g (24.1mmol) trans-4-(benzyloxycarbonylamino-methyl)-
cyclohexanecarboxylic acid,, 8.32g (60.2mmol) K,CO3, 200mL DMF and 1.95mL (31.3mmol)
methyl iodide. The reaction mixture was stirred at room temperature overnight then diluted
with water and extracted with ethyl acetate (3 X 60mL). The combined ethyl acetate extracts
10 were washed with water (1 X 100mL), brine (1 X 100mL), dried over Na,SO, and

concentrated to 8.1g of a light yellow oil that solidified on standing.

PBMS (m/z M*+1): 306.

Preparation 16

15 1-(4-Aminomethyl-phenyl)-cyclobutanol of Formula (9.0.20):

‘ NH
HO 2

(9.0.20)

A 250mL ftask was charged with 4.1g (23.5mmol) 4-(1-hydroxy-cyclobutyl)-benzonitrile and
100mL anhydrous THF then cooled to 0°C. Next, 70.5mL (70.5mmol) 1M LIAIH, was added
20  dropwise. The reaction mixture was stirred at 0°C for 10 minutes then heated to reflux for 30
minutes, then cooled to 0°C and quenched with MeOH. Diluted with methylene chloride and
washed with water (2 X 100mL). The organic was filtered through Celite and concentrated to

give 2g of a yellow solid.
GC/MS (m/z): 177.

25
Preparation 17

4-(1-Hydroxy-cyclobutyl)-benzonitrile of Formula (9.0.21):



A 500nL Parr bottle was charged with 150ng Pd(OH) 2, 3.3g (10. 7mol)
trans-[4-(1-hydroxy- 1-nethyl-ethyl)-cycl ohexyl nethyl]-carbam c acid benzyl
ester, 10Wplo2etdsys acetate and 5 100nL MeOH. The bottl e wasTpBaigedsunder 50
psi H2 and shaken for 1 hour. The material was filtered through Celite and
concentrated to give 1.57g of a white solid. PBMS (mz M+1): 172.
Preparation 14 10 =214 -
Trans-[4-(1-FNdroxy-1-nethyI-ethyl)-cyclohexylnethyl]-carbanic acid benzyl
ester of Formula (9.0.18): O N'CY HCH3 CH3 OH (9.0.1 8) A1 L 3-neck
flask was charged with 7.2g (29.2mmol) Ced 3 and 100nL anhydrous THF. The
15 suspension was heated to reflux for es then cooled to OC and a
solution of 8.10g (26.5nmol) HO
t rans- benzyl oxycar bonyl am no- net hyl exanecar boxylic acid nethyl
ester in 200nL anhydrous THF was ed. Next, 29nL (87.5mmol) 3M CH3MyCl
was added dropwi se over 30 mnutes. The reaction m xture was stirred for
an additional 2 hoursat OC then quenched and diluted with 2N acegpio@1pci d
to pH 2. The material was extracted with ethyl 20 acetate (3 X 100nL). The
conbi ned ext AasiomLWedsR WS ledigatl twith SEItagr étoeichnsad)d 4dbmmdbedasriioaatrel (1 30mC
100nL), bring ed. ov nber
oil. The oil mé'nu %@ﬁgb%nguL dW%%&Q‘ %Eﬁgg ﬁashﬂﬁo@%s %gﬁf%@g%gbpﬁnn +
SI M el uted lithitrh m@‘h{d&mbpvasﬁetﬁteeba@mmm»(@wes stired git vi@°Q f@ @n @fdditional ¢t

yel | ow sol i dmlneégﬁhérmiég W"‘%mol?’%lobutgr%nmag%dggcpgr%gwlgg Frh 8RR Bfturs 213-

Preparation 15 Trans- Ben?ﬁi/f oxycarb | am no- net hyl ) - cycl ohexanecar boxyl i c
aci d met hyl Wwag giredfor mopadifogal 1(39“"0@@ -78%% thep meG)aM Was r@nvveﬂi@nd tbeseicgoro 19)
A 500nL f | askirea for el addieelali Hobr. Tth@haledidl. wlas FBTE into 300mL water and extracted with
trans-4-(beng thl %)égtgt%r(? 9(”*)’&0%’@ ORI ‘organics were washed with water (2 X 100mL),

10 brine (1 X 100mL), dried over Na,SO, and concentrated to a light brown oil. The oil was

chromatographed on a Biotage Flash 40S® silica column + SIM eluted with 10% ethyl

acetate/ 90% hexanes to give 4.1g of a light yellow oil.

APMS (m/z M*-1): 172.

15
Example 1
4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid 4-(1-hydroxy-1-methyl-ethyl)-benzylamide of
Formuia (8.5.1):
0O
N 0 3
HO' CH,
X
N
20 (8.5.1)

A stirred mixture of 93.8mg (0.38mmol) 4-(3-cyano-phenoxy)-thiazole-5-carboxylic acid 5,
63.0mg (O.40mmol) 2-(4-Aminomethyl-phenyl)-propan-2-oi, 56.6mg (0.42mmol) HOBT and
87.6mg (0.46mmol) EDCI in 15mL dimethylformamide was stirred at room temperature for 18
hours. The mixture was them poured into water and extracted with ethyl acetate (3 X 50mL).
25  The organic extracts were combined and washed with 1N NaOH (1 X30mL), water (1 X

30mL), brine (1 X 30mL), dried over Na,SO, and concentrated to give a yellow oil.



cycl ohexanecar boxylic acid,, 8.32g (60.2mvl) K2CO3, 200nL DMF and 1.95nL
(31.3mml) nmethyl iodide. The reaction mxture was stirred at room

t enper at we oomensgs ght then diluted wth water and extractreu/iBitdr7mt hyl
acetate (3 X 60nL). The conbined ethyl acetate extracts 10 were washed with
water (1 X 100nmL), brine (1 X 100nL), dried over Na2SO4 and concentrated
to 8.1g of alight yellow oil that soliditfied on standing. PBMS (mz Mt+1):
306. Preparation 16 15 1-(4- Am nonet hyl - phenyl)-cycl obut anol of Formul a
(9.0.20): HO NH2 (9.0.20) A 250mL flask was charged with 4.1g (23.5muol)
4- (1- hydroxy-cycl obutyl )-benzonitrile and 100nm. anhydrous THE then cool ed
to OC. Next, Chamsiegrapmuershiiglege TiRp 12&Epichae uaadeases oty Msihwipaechionde and
reacti on m xélutee wiR30%t dtiiyl acktaid/ 0% HexanebQo ivauDSsmgtdiarcidee at edt s@idified bux f or
30 mnutes, tgm?’_@ cooled to OC and quenched with MeCOH Diluted with

met hyl ene chioride and washed with water (2 X 100nmL). The organi c was
filtered thrgp@hv/eghiAg-gsboconcentrated to give 2g of a yellow solid.
GC/Ms (mlz): 177. 25 Preparation 17 4-(1-Hydroxy-cycl obutyl)-benzonitrile
of Fornulst (% AMRLIGoMAR EBH6989%HPSTs 1BQAH QR 6287 5 A m), s8.8\1HHD. (9. 0. 21)

A 500nL flask was charged wth 10.8g (59.4muvl) 4-brono-benzonitrile and
150n. anhydrous THE. The solution was cooled to -78C and 26. 1nL (65. 3mmol)
2.5M n-butyl 5 lithiumwas added dropw se. The reaction m xture was stirred
at -78C for an ad@ie iconegdund of frixantle ;8 weeen pEpagd (aftor@ngrdd )the pricedne @hone
was added dr eRpRE1 stBRitUERR e BRedPoXding Smindas BULAHiRShdIRi-pRmyiRgdbid-28R] 10
m nut es at -_FSC t hen é{he bat h was re1m)v§g and the reaction sStirred for an
addi tional 1THodFetoRAEeARPRIVASPENRES \0HFa8% it o 300mL water and extracted
with ethyl acetate (3 X 100nL). The conbi ned organics were washed with

wat er (2 X 16@mple210 brine (1 X 100nL), dried over Na2SO4 and concentr at ed
to alight brown oil. The oil was chromatographed on a Bi ot age Fl ash
40S(r) sili c&(&byanmphancsy)iiarolp-Berrapdlic adsbe dvagt-(1-BekpatlenctodetheRenr¥s t o
give 4.1 g ofM4ePiipPuaf Py oil. APMB (miz Me-1): 172.

O F
N 0 3

HO CH,

N
N

15 (8.5.2)

APCI M/S (m/z M*-1): 410.

'H NMR (400MHz, CDCls) 5 1.53 (6H, s), & 4.6 (2H, d), § 7.1-7.6 (7TH, m), 5 8.6 (1H, s).

Example 3

20  4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid 4-(1-hydroxy-cyclobutyl)-benzylamide of
Formula (8.5.3):



15 Exanmpl e 1 4-(3-Cyano-phenoxy)-thi azol e-5-carboxylic acid

4- (1- hydr oxy- 1- net hyl - et hyl ) - benzyl am de of Formula (8.5.1): O S N<\ H
CH3 N OWOokias2® (8.5.1) A stirred mixture of 93.8ng (@®CIaBomI2)y28

4- ( 3-cyano- phenoxy) -t hi azol e-5-carboxylic acid 5, 63.0ng (0.40nmmmol)

2- (4- Am nonet hyl - phenyl ) - propan-2-ol, 56.6ng (0.42mvol) HOBT and 87.6ny
(0.46mmol ) EDCI in 15nL di met hyl f or mam dggwas stirred at room tenperature
for 18 hours. The mi xture was them poured into water and extracted with
ethyl acetate (3 X 501m). 25 The organic extracts were conbi ned and washed
with IN NaOH (1 X30nL), water (1 X 30nL), brine (1 X 30nL), dried over
Na2SO4 and concentrated to give a yeflow oil. W 02/060898 PCT/ 1B01/ 02728
-215 Chr omat ogr aphy on a Bi ot agegEl silica colum, |oaded with
met hyl ene chloride and eluted @th 4 acq&gte/ 60% hexanes to give
10.8ng of a clear oil that solidnfied on = HnNg. APCI MS (mz M-1):
392. 5 H NWR (400MHz,CDCl 3) S 1.53 (BH, s), 4% (2H, d), 5 7.2-7.5 (8H
m, S86 (1 H s). The conpounds ig!ﬂ Y were prepared according to

the procedure of Exanple 1 substif g the correspondi ng am ne for

2- (4- Am nonet hyl - phenyl ) - pr opan- 2- ol® he duration of reaction was between
1 and 24 hours. 10 Exanple 2 4-(3-Cyano-pﬁ%noxy)-thiazole-5-carboxy|ic acid
2-fluoro-4-(1-hydroxy-1-net hyl -ethyl)-benzyl - am de of Formul a (8.5.2%: OF
S<\ HCH3 N O HO CH3 15 (8.5.2) (853

APCI M/S (m/z M™-1): 404.

'H NMR (400MHz, CDCl3) 5 1.95 (2H, m), 5 2.3 (2H, m), § 2.5 (2H, m), 6 4.6 (2H, d), 5 7.2-7.6
5  (8H,m), 58.6 (1H, s).

Example 4

4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid 4-(1-hydroxy-1-methyl-ethyl)-
benzylamide of Formula (8.5.4): ,

O
N e} 3
_Jp
10 o
(8.5.4)
APCI M/S (m/z M++1): 413.
'H NMR (400MHz, CDCly) § 1.53 (6H, s), 5 4.6 (2H, d), § 5.9 (2H, s) § 6.6 (1H, d), & 6.63 (1H,
s), 56.75 (1H, d), 8 7.3 (2H, d), § 7.42 (2H, d), 5 8.6 (1H, s).
15

Example 5

4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid 2-fluoro-4-(1-hydroxy-1-methyl-ethyl)-
benzylamide of Formula (8.5.5):



APCl MS (mz M-1): 410. 'H NWMR (400MHz, CDC13) S 1.53 (6H, s), S 4.6 (2H,
d, S7.12-7.6 (7H, m, 586 (1 H s). Exanple 3 20

4- ( 3- Cyarwopheemsss/) -t hi azol e- 5- carboxylic acid PCT/IB01/02728

4- (1- hydroxy-cycl obutyl)-benzyl am de of Formula (8.5.3): WO 02/ 060898
PCT/ 1B01/ 02728 -216- 0 /S \~1 HOH N O (8.5.3) APCl MS (mz M-1):
404. 'H NMR (400MHz, CDCI3) 6 1.95 (2H.-29¥, 6 2.3 (2H, m, 6 2.5 (2H, m, 6
4.6 (2H, d), 6 7.2-7.6 5 (8H m, 6 8.6 (1 H s). Exanple 4

4- (Benzo[ 1, 3] di oxol -5-yl oxy) -t hi azol e-5-carboxylic acid 4-(1 -hydroxy-1
-nmet hyl -ethyl )- benzyl am de of Fornmula (8.5.4): O S( \\ HCH3 N O HO
CH3 010 Oj (8.5.4) APCl MS (nm £ M++1):5413. 'H NMR (400MHz, CDCI3) 6
1.53 (6H, s), 6 4.6 (2H, d), 6 59 6.6 (1 H d), 6 6.63 (1 H,

s), 6 6.75 (1 H d), 67.3(2H,<\d)| d 6 8.6 (1L H s). 15
Exanpl e 5 4- (Benzo[ 1, 3] di oxol - 5 arboxyl i ¢ aci d
2-fluoro-4-(1-hydroxy-1-nethyl-ethyl 'Sle of Fornmula (8.5.5): WD
02/ 060898 PCT/ 1B01/ 02728 -217 3

(8.5.5)
APCI M/S (m/z M*+1): 431.

MP: 117-118°C.

5
Example 6
Trans-4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid {4-(1-hydroxy-1-methyl-ethyl)-
cyclo-hexylmethyl]-amide of Formula (8.5.6):
O
N7
QL H OH
N O
H.C
*" CH,
O
o—/
10 (8.5.6)

APCI M/S (m/z M*+1-H,0): 401.

'H NMR (400MHz, CDCls) 6 1.0 (6H, m), § 1.9 (6H, s), 8 1.5 (2H, m), § 1.9 (2H, d), § 3.4 (2H,
t), 6.0 (2H, s), 66.8 (3H, m), § 7.2 (1H, b),5 8.6 (1H, s).

15 Example 7

Trans-4-(Benzo{1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid [4-(1-hydroxy-ethyl)-
cyclohexylmethyl]-amide of Formula (8.5.7):



OF SI V\ HCHNOHOCH3 OO0Oj (8.55) APCI MS (mz M+1): 431.
MP: 117-118C. 5 Exanple 6
Tr ans- 4- (Bermop@B8] di oxol - 5-yl oxy) -t hi azol e- 5- car boxyl i ¢ &ciTdB01/02728
[ 4- (1- hydroxy-1-nmethyl -ethyl)- cycl o-hexyl methyl]-am de of Fornmula
(8.5.6): O SN'" <\ | HOH NOH3CCH3 OOj 10 (8.5.6) APl MS (mz
M++1- H20): 401. 'H NWMR (400MHz, CDC13) 51%8-0 (6H, m, 5 1.9 (6H s), 8 1.5
(2H m, 51.9 (2H, d), 5 3.4 (2H, t), 56.0 (2H, s), 6 6.8 (3H m, 8 7.2
(1 H b),88.6 (1H s). 15 Exanple 7
Trans- 4- (Benzo[ 1, 3] di oxol - 5-yl oxy) -t hi azol e-5-car boxylic acid
[ 4- (1- hydr oxy-et hyl)- cycl ohexyl netiyl]-am de of Forrmula (8.5.7): WO
|
0]

02/ 060898 PCT/ 1B01/ 02728 -218-s - NOO-1-r OH O
H CH,
OH

S
N
o)
o—/
(8.5.7)

APCI M/S (m/z M*+1): 405,

'H NMR (400MHz, CDCl3) & 1.0-1.9 (12H, m); & 3.3 (2H, t); 3.5 (1H, m), 6.0 (2H, s), 56.6
5 (1H,dd), 86.7 (1H, s}, 5 6.8 (1H, dd), 6 7.1 (1H, b), 5 8.55 (1H, s).

Example 8

4-(Pyridin-3-yloxy)-thiazole-5-carboxylic acid 2-fluoro-4-(1-hydroxy-1-methyl-ethyl)-benzyl-
amide of Formula (8.5.8):

O F

N CH3
HO CH,
|
X N

'H NMR (400MHz, CDCl3) § 1.5 (6H, s), 5 4.6 (2H, d), § 7.3 (7H, m), 5 8.6 (1H, s).

10
(8.5.8)

APCI M/S (m/z M"+1): 388.



OJ (8.5.7) APCI MS (mz M++1): 405. "H NWR (400MHz, CDC13) 6 1.0-1.9
(12H, m; 6 3.3 (2H, t); 6 3.5 (1 H mM, 6 6.0 (2H, s), 6 6.6 5 (1 H dd),
6 6.7 (1Wpo3peosss 6.8 (1 H dd), 6 7.1 (1 H b), 6 8.55 (PcCHIB&Y278xanpl e 8
4- (Pyridin-3-yl oxy)-thiazol e-5-carboxylic acid

2- qu or 0-4- ( 1- hydr oxy- 1- net hyl - ethyl)-benzyl- am de of Fornula (8.5.8): OF
CS '\ 11 HCH3 NO10 HOCH3 (8.5.8) - APCl MS (mz M+1): 388. 'H NWR

(400M—Iz CDC13) 6 1.5 (6H, s), 5 4.6 (2H, d), 6 7.3 (7H, m, 6 8.6 (1 H,
s). WD 02/060898 PCT/ 1B01/02728 -219 WHAT IS CLAIMED |IS: 1. A conpound of
Formula (1.0.0): Rc Y 2 RW2 RA 295<~13 Nj Rn--,[ tB W4 RRZ m
4 (Ok 1 5R6 R5 (1.0.0) - V\hermg‘:'#%!?—ﬁ-j is 0 or 1; provided
that when j is 0, n nust be 2;7 10 -k isOorl -mis O, 1, 2, or 3; -nis 1
or 2;

1. A compound of Formula (1.0.0):

6 5
5 R R
(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 is0,1,2,0r3;
-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  -W? 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; —CF3; —(C4-Cs) alkyl; —(C3-Cs) cycloalkyl; phenyl; benzyl; and pyridyl; wherein
20 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 —S(=O)—, where tis 0, 1, or 2; —O—; -[N=>(O)}- or —N(R3)—, where k is 0 or
1 and R® has the same meaning as defined below; or —CH(R',)}-, where R', has the same

meaning as defined below;

25 — where —



-W is -0-; or -S(=Ot-, wheret is 0, 1, or 2; or -N(R3)- where R3 has the
sane neaning as defined below, 15 -W2 is -0-; -S(=0t-, where t is 0, 1,
or 2; -N(WB)2/0vdses e R3 has the sanme neaning as defined belCouBor2728
-CR29R30-; - where --R29 and R30 are each a nenber independently selected
fromthe group consisting of -H -F, -CF3; -(Cl-C3) alkyl; -(C3-C6)

cycl oal kyl ; phenyl; benzyl; and pyridyl22eherein 20 said al kyl,

cycl oal kyl, phenyl, benzyl, and pyridyl noieties are each independently
substituted with O to 3 substituents R10, where R10 has the same neani ng as
defined below_, -Yis -S(=OQt , wheret is 0, 1, or 2; ; [N:O)k-or
“N(R3) - WnerB K is 0 B Membenseleetedfram ﬂ“ﬁ@r@aﬁensaféawf’nd* a§ et | ow,
or - CH(R a)-, ey, pailfi;2 h@;o})aﬁy@anmuommqm -@yalkpf | Nednked- @y\rrcgakoxyy\here
WO 02/ 060898 P 1/61881#)%?@2 2o --Rla is a nenber selected fromthe
group consisti '; -CN -NO2; -(C1-C4) alkyl; -(C2-C4)

al kynyl ; fluorinated-(ClL -C3) alkyl; f'M%rré nat ed- (Cl - C3) aI koxy; -OR16;
and - C(=0) NR22aR22b; - where 5 _I-R22a and R22b are each |ndependently - H;

- CH3; C'_?CH?’ 2-2(2# (ﬂﬂQCH?’ areCL:%C*ﬁ) end’e Q#Z&QQ'BPCH%MC'—@I—%?!

-CH2CH(CH3) 2; - ) C opr opy cl obut or cyc gent - and
RB are each a T?é‘h@éhu‘l%‘e 'é Qi VCQQ"@{Q"&@H# \éH?QWQHngGl% s SycloproRY:
-H, -F;, -CF3; cycioBut@yr caidpghtyi; - (C3- C7) cycl oal kyl ; phenyl; and benzyl;

wher ei n sa|d 10 cycl oal kyl, phenyl, and benzyl noieties are each
i ndependent | yR*artisRY t ut ed vuarbleacﬂh amerﬁberwbsérldéMIQBEIsctRﬂ_ﬁ)m the\gtoep eonsistikglO | S

nb | ect
"3 oo (=0 raiarindst CIE el bikbeft: BIEDE gl nepliia 7
15 - O [ HD) NF@/QP@W w\RRiG@\P?benZNR_“L@@(eﬁ@[PfWh INQFREEEE D) Sart i ed- Nf@ 0 to
16S(=0) 2R17; wpsituen®FED) 2NR16R17; where sai d phenyl or pyridyl is

substituted by 0 to 3 R"; - Wnere ---R11 is -F;, -d; -CF3; -CN, -NO2; -0OH
-(Cl-CQ3) al koxy; -(C1-C3) alkyl; or —NRig&RE7; 20 - and ----R16 and R17
are each a rrerrber i ndependent |y sel ect ed from t he group consi sting
--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(=O)NR™R"; —NR'"R"; —NR"C(=0)R"; -NR'"C(=0)OR"; -NR"S(=0),R"; and

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

— where —
--R" is —F; —CI; —CF3; —CN; -NO; —OH; —(C+-Cjy) alkoxy; —(C4-C3) 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;-Cq) 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, —CI, —CF;, —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):



of -H -(Cl-C4) alkyl; -(C2-C4) alkenyl; -(C3-C6) cycloal kyl; phenyl;
benzyl; and pyridyl; wherein said al kyl, alkenyl, cycloal kyl, phenyl,
benzyl, owopgnsmsys is substituted by O to 3 substituentspsalBet@ds romt he
group consisting of -F, -d, -CF3, -CN, and -(Cl-C3) alkyl; 25 -or -RA
and RB are taken together, but only in the case where mis 1, to forma
spiro moiety of Formula (1.2.0): WD 02/2960898 PCT/ 1B01/ 02728 -221 -
r(HRON AICH2)S (1.2.0) - where --r and s are independently 0 to 4
provided that the sumof r + s is at least 1 but 5 not greater than 5; -
and --XAis selected from-CH2-, -CH(R')-, or C(R')2-, where each R' is
sel ected independently of the other an ch has the sane neaning as
defined above; -NR15-, where R15 has tg&‘sane nmeani ng as defined bel ow,
-0-; and -S(=0Ot-, mhere t is 0, 1, or § and said spiro noiety of
partial Formula (1.2.0) is substltuﬂé8lgg # Héﬂy one or nore carbon atons
t hereof, other than that defining XA byx) to 3 substituents R14, where Rl14
has the sane nmeaning as defined below, as to a nitrogen atomthereof by 0
or 1 substituent R15, 15 where R15 has the sanme neani ng as defi ned1.be} ow
and as to a sulfur atomthereof by O or 2 oxygen atons; -Rc and RD have

t he sane neani ng as defined above for—R#%esd RB except that one of them
must be -H, and they are sel ected i ndependently of each other and of RA and
RB; 20 -Rl1 antampsmay i nd¥e/indeprghdeptind tq dgevided thaphe sumehr ardyis et Iagst drbut i ngs
conprising a gRA&dhAl; the noiety G2 as defined below, and Rl and R2 are
each a menber independently selected fromthe group consisting of -H -F;
-d; -CN, -NO2; -(C1-c4) alkyl; -(C2-Chhdalkynyl; fluorinated-(Cl -C3)

al kyl; -OR16; and -C(:C»NR22aR22b; where R16, R22a, and R22b have the sane
meani ngs as dxfined abswelectddfreR3 CHg-, —HH(R'()Clor CR'' k- kiyHere @dve M1 is sblected/l ; or

R O?;I.G., wher e %Qge%ér%tw;‘? thseaémer arm%g!:mgasa‘t%e%gkh%e%nﬂg%g%eﬁnég abo%:’ W R6 may

individually o pear on any
where R has the same meaning as defined below -0—; and -S(= O)‘ where tis O 1, or

10 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
same meaning as defined below; as to a nitrogen atom thereof by 0 or 1 sub_stituent 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
RE-

20 -R'and R? may individually or together appear on any ring or rings comprising a
meaning of the moiety G? 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,) alky!;
—~(C,-C.) alkynyt; fluorinated—(C, -C3) alkyl; —OR'®; and -C(=O)NR*,R*,; where R'®, R%,
and R%, have the same meanings as defined above;

25 -R® is —H; —(C;-Cs) alkyl; phenyl; benzyl; 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 G' as defined below; and R*, R® and R® are each a member

independently selected from the group consisting of



meani ng of the noiety GL as defined below, and R4, R5 and R6 are each a
menber i ndependently selected fromthe group consisting of WO 02/ 060898
PCT/ 1B01/WD 02860898 222 - the following: -(a) -H -F, -C pCcT(Beyic4)8

al kynyl; -R16; -OR16; -S(=0) PR16; -C(=O R16; -C(=0) OR16; -0OC(=0) R16; -CN,
-NQ2; -C(=O NR16R 7; -0OC(=O NR16R'; -NR22aC(=0) NR16R17;

-NR22aC( =NR12) NR16R17; - NR22aC(=NCN) NR1L6R17; ; 5 -NR22aC(=N-N02) NR16R17;
- C(=NR22a) NR16R17; - CH2C(=NR22a) NR16R17 - OC(=NR22a) NR16R17;

- OC(=N- NO2) NR16R17; -NR 6R17; -CH2NR16R17; -NR 22aC(=0) R16;

NR22aC( =0 OR16; =NOR16; - NR22aS( =0 pR17 - S( =0) PNR16R17; and

- CH2C(=NR22a) NR16R17; - where --p—itee®llowing:gr 2; and R22a, R16, and R'

have the sanme neanings as defined 10 above; -(b) -(Cl- 04% a,lsky nd
_(Cl-C4) alkd®ly in the'basE wdr e(@rfe) dnHor & of @'3 REp(= Cl(w@Rt he

V\rrﬁanl ng of -dCB@@L yoRder (.@%(:@;}:We ansN; R16.NoS; dea;%ftephlpaéﬁsz” (Clo@@o)ajhliéRPh 0
erein sai oxy are_g pendently s W47 to
3 substituent gﬁ 2@0?)%]'?0 or ﬁR %gm%t ?ugnt (C1- CZ§JQ dii %@ﬂﬁbon I-
(Cl-C2) a kyl- NRFZMHMNOz)NWGR”lS ( C1- CEI=NRTNRES bony| oxy-CHCENREINRER)':

aryl or het er ey G NEIrReL Y66/ ﬁchggNﬁﬁﬁmtnﬁwsr’ou@ SpaEtImz%f h@nyl

benzyl ; f dr enyl
oyrrol vl - “L?Piﬁaﬁéneé{q%”y RN A o SShARY o g 6Lt alvsli ey

i soxazolidinyl; thiazolyl; thlazolldl_yl |soth|azolyl 20
i sot hi azol i di nyI pyr azol yI pyrazol i di nyﬁ oxadi azol yI t hi adi azol yl ;

i m dazol yl ; gdazolldfswh, or BYLjckkay lgie Iax&am%cg @ YehSTHERNSS: a5 dofine

pyrida2|nyl i peridinyl plpera2|ny triazol trrazinyl; “tetrazolyl;
pyranyl ; 1Gizet |abl¢\4¢yl mor phol i nyl , par at hi azi nyI i ndol yl ; i ndol | nyl ;
benzo[b]fur an(x 2, 3-di hgdr obenzofur anyl ; 2- H-chr onenyl ; chr oman)ézl; 3
benzot hi enyl :PL - H i nddSoFyPkY: BEAEnE-AAkemyT theisan wWhers gng or more of

benzi soxazol ydrir® REIVES meafmd oL oRGUhmka)mve dn&@(ﬁﬁlé Bé}lnb@}a’é (czé,) aﬂn ha{eaem nyl ;
qui nazol i nyl; quinoxalinyl; and in sai er8chIyI

noi eti es ar e XA AYARNEHYBHKE" E‘B‘Ef’s?f‘%t”d’( éﬂ’swtfﬂ wigh Pdoé é?ﬁﬂ’é’??tfu s
where --Rl14 drs & nmenber ssbsitieed f(CoO)talkexygarbony!-¢conglsl.) alkylaafbonyl-Cl - 64)
al kyl'; 3 .phenyl ; benzyl; pyridyl; and quinolinyl; where
sai d al ky‘Jf %:8%“:%%&%%3, phenyl , benzyl, pyridyl, or quinolinyl is
substituted by 0, 1, or 2 substltuent S—dhg=C, -CH3, -OR16, -N®2, -CN, or
-NR 16R'; and said R14 group further consists of -F, -C; -CF3; oxo

-(c) 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;
20 isothiazolidinyl; pyrazolyl; pyrazolidinyl; oxadiazolyl; thiadiazolyl, imidazolyl; imidazolidinyl,
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; isoquinolinyt;
25 phthalazinyl; quinazolinyl; quinoxalinyl; and purinyl; wherein said aryl and heterocyclyl

moieties are each independently substituted with 0 to 2 substituents R™
— where —

-R"™ is a member selected from the group consisting of —(C;-C,)alkyl;
-{Cs-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, —ClI, -CHj,
-OR'", =NO,, —-CN, or -NR"R""; and said R™ group further consists of —F; -CI; -CF3; oxo

(=0); —OR'®; —_NO,; —CN; —C(=O)OR'®% -O-C(=O)R'®; -C(=O)NR'"R""; -0-C(=O)NR'*R"";
-NRR"; -NR™C(=0)R""; -NR'°C(=0)OR""; -NR'"S(=0),R""; or -S(=O),NR'°R""; where

R' and R'” have the same meanings as defined above;



(=0 ; -OR 16; -N2; -ON, -C(=0Q OR16; -O (=0 R16; -C(=0 NR16R 7;

-OC(=O NR16R17 ; -NRL6R'; -NRL6C(=O R'; -NR 16C(=O OR'; -NR16S(=0)2R'; or
- S(=0) 2NRYOR2/0608b®r e R16 and R' have t he same neani ngs agcddaBimead2above;
WD 02/ 060898 PCT/ 1B01/ 02728 -223 - and further where ---R15 is a nenber

i ndependently selected fromthe group consisting of -H -C(=0O R16; -OR16;
-(Cl-A4) alkyl-0OR16; -C(=OOR 6; -(Cl-C2p3alkyl-C(=O ORt6; - C(=O NR16Rt 7;
-(CLl-4) alkyl; -(C2-c4) alkenyl; -(CH2)U (C3-C7) cycloal kyl where u is O,
1 5 or 2; phenyl; benzyl; pyridyl; and quinolinyl; wherein said alkyl,
al kenyl , al koxy, cycIoaIkyI phenyl benzyl , pyrldyl or quinolinyl is
substituted with 0 to 3 substi tuenr§”‘i1?ﬁl2her\)01‘?@rree R16 and RL7 have the same
meani ngs as def,;ned above; and - d2 ﬂ menber |ndependently
sel ected frofthe grouf %dﬂ%‘i‘bﬁl'?@pﬂ?"emﬁ selegte frﬁ’ﬁ thexPeePs consispfgs of ~EN;

gg 3 Elﬁ RtsgeRgg-cxmelgoR NRE@CCAIKR-OR ' NR:(8@1@50) ORI9-C,) au\lﬁm:&sml;@ pR19;
1 1|i) | in
the case where ﬁ?? eR ﬁé %@g{k}llnéc ?9%6%% g%lk%, CCé Pﬁ_y{c[lé %ﬁérf ;%nléé %/
-(C1-C¢4) @l kylorz ﬂmbpwzs'apwdw 0y auetnyl WReTR S&N@'@h@ﬁenm@&séhamalky'
substituted w mnﬂ 56@12)3 Sy o wﬁmh;& is mmwdﬁmbws sebsatend /T aRere'® _C

-(C1-C2) al kox 1 1- on and 15 -(Ci1- CZ)
al kyl car bonyl o‘%‘(&?’(’ad V%éheﬁf eﬁ‘éé”@"ﬂ Ss%ﬁ‘éeadr’?gan%{ g as defined above; and -
where ----- R18 and R19 are |ndependent\;v,yer§el ected fromthe group

consisting of -H -(Cl-C4) alkyl; and phenyl; where said al kyl or phenyl

i s substitutedr®y 0-3 Bfa mgmbé}rlndegendenﬂy Q,fecte'a fFJF'@th@%@upV‘&%Elﬁm@of'—ﬁ pbeny!
20 -(d) RS and R6 are taken toget er_tq,forma,

sel ect ed'0 f r om PR gr defp ‘comdi sEFRPBIR par“ﬂ’? dF F“d}”?n#/(a@'? 7. @le(TQ?PBQn%gh
(1.3.15): O RZLNQ”’EGD),,R‘QRQS( O NRRRZ 1wt2d p isR dR 2R-(RRg)alkyR Bnz-¢C |20 alkdxg/an

(1.3.1) (1.3.2) 1 R21

1 RED O e st yBb e Ry s s ot ?'% %’1"’@5‘9‘1% g7§gf, T 3% r})%%y'

(1.3.10) WD 02 Moty 1rgbql;q;g¢@gaach Qgependently substltuted W|th 0Oto 3 substltuents
independently selected from —F; —Cl; —(C;-C,) alkoxycarbonyl; -(C,-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;
— orin the case where G! 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):

S AN N Ao AN
e e e %x e

R R
(1.3.1) (1.3. 2) (1.3.4) (1.3.5)
r’_/f 0 /F ? rfjf o TN on
R21 R R?!
0] R? 6] R
25 (1.3.6) (1.3. 7) (1.3.8) (1.3.9) (1.3.10)



23 Q23 (ONRR3I N R\f'J-N NO24/N S Rea 23 Rea NO R23 R24/ R R (0)
(1.3.11) (1.3.12) (1.3.13) (1.3.14) (1.3.15) - wherein --R20 and R21 are
each a nmewber/osasdependent|y sel ected fromthe group consi #Cirngonf27285 - H;
-F;, -d; -CH3; -CH2F; -CHF2; -C F3; -OCH3; and -OCF3; --R23 and R24 are
each independently -H -CH3; -0OCH3; -CH2CH3; -OCH2CH3; -CH2CH2CH3;
-CH2(CH3) 2; -CH2CH2CH2CH3; - CH(CH3) CH2CH34 .- CH2CH(CH3) 2; -C(CH3) 3; or
absent, in which case the dashed line ----represents a double bond; -Gl is
a noiety conprising a saturated or unsaturated carbon ring systemthat is
10 a 3- to 7-nenbered nonocyclic, or that is a 7- to 12- rrenbered fused
polycyclic; provided that GL is not a discontinuods or rest ct ed bi aryl

noi ety as def i ned~under & OW,_,,and eJei n ppthanak®y js}r_;b atom
of said car bOI’l/‘f—ISilq\; s@ét e \mabeB rephaced by a \het"éroatom \el ct(emc}) from
N, 0, and S; V\/ne\re /opt| onal ,{,;L 'a secondN<€Hr bon at ereof zf;urther
optionally a tm'P'H car bogﬂatomthereb mayr*be IRépI acé)d by 15 - wherein
said noiety dBfining GL is substituted on any rin ri ngs thereof by R4,
R5 and R6, whicH? 3Hg\/e t he 4318 neani A434% defin 3éﬂbve -& is 437

saturated or unsaturated carbon ring-swsérem-t+hat is a 3- to 7-nmenbered
nonocyclic; or that is a 7- to 12-nenbered, fused polycyclic; or that is a
7- to 18- menbBPamhd BP0 di scoerch auoemsbeondemstieritiy sedcté faory thergpauptopnsisthe ogi n

for each of thg car EFI’ICLII ngHsFys&g,gs é@Cl%gqé a,q(ptd)@pal | y one carbon at om of

sai d carbon ring syste bé repl aced a heteroatom selected fromN,

0, and S; wheg @é?;gtﬂwnal lave %aae%egeng@ﬁteonHaL@ng tlbf*dr%otcﬁ@i f upEhgsn,
optionally a thi carbon atom t her eof be repl aced N - wherein 25

sai d noi ety de@HZQﬁrngﬁaG?*izg*blabsQHZPUz%CHn —QHSF*M Chs “PHP@'&CHﬁeF@@H%y R1

and R2, whi chohaygnt ih RRick 8AR thEaRhARe as -debioedisalRRVRe bode; | S a nmenber
i ndependent |y selected fromthe group consisting of - the following WO

02/ 060898 PCJA1B01/ 02728 2 a t he co tin arti
Formil as (1. 1) thr ougft 107 i Bhee RS RoRisl choRinds bl Thar
10 a 3- to 7-membered monocyclic, or that is a 7- to 12-membered, fused polycyclic; provided
that G! is not a discontinuous or restricted biaryl moiety as defined under G? 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;

15 — wherein —

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

have the same meaning as defined above;

-G2 is 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; or that is a 7- to 18-membered
20 discontinuous or restricted biaryl moiety; wherein for each of the carbon ring systems recited,
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 —

25 said moiety defining G2 is substituted on any ring or rings thereof by R' and R? which have

the same meanings as defined above;
-E is a member independently selected from the group consisting of

— the following —



L RANONANOOY s |
(1.1.8)

F~CJ s RRv (1.1.1) (1.
0'(C'" )"--1 OORI6 RI7 RT R7 * RT AAB OH (

1.1.5)

WO B96RI8 Res R17 1 7 7 iNY Rc NRc iNO. 7 X / PNTABN/0Z718 C
Rs O(1.1.9) (1.1.10) (21.1.11) (1.1.12)
Oc (1.1.13) (1.1.14) (1.1.15) -
nmeani ngs as defi ned above;
i ndi cates the point of attachnent of each parti al

wher ei n
and RO has t.hessane neani ng

1.2) (1.

R9 s R i N-o0i R7c |
where R16 and R

1.3) (1.1.4)
(1.1.6) (1.1.7)

0 Rs

0O
*1~-1 1l N 7 R
have t he sane

as defined below 5

Formula (1.1.1) through

(1.1.15) to the remaining portion of Fornula (1.0.0); --qis 1, 2, or 3,
provided that where q is 2 or 3, RO has the neaning of -Hin at |east one
i nstance, or-(@o i nst athegwup ﬁ%pmqf\?@?@' Foumulasdbii 1) throgah (1VB15):s -0-
-N(R9)-, where R9 has the sane neaning as defined below, or -
--R7A |s a nmenber i ndependent by sgl ected fromg he gr oup con Dstl g of WO
02/ 060898 PCT/ 1Bg1/ 02728 -22 foI wal ng: -- - Qi C6)
al kyl; -(C2- CG)/ﬁlkergT ;or < b “al Kynyl.: sal d ' kehyl
A
* O Rg
(1.1.1) (1.1.2) (1.1.3) (1.1.4)
0 R’
*)ko,(gx,\wa o o T
|, *)J\R7 *)kR7 ><
R, A B . OH
(1.1.5) (1.1.6) (1.1.7) (1.1.8)
R’ R® R®
R'® R | 7 *—N/ 7 |
N._R'; Re _N_ O 7
N ) \”/ N ' \ﬂ/ R'¢
P I s I
(1.1.9) (1.1.10) (1.1.11) (1.1.12)
RQ
| o R®
/N\”/R o I o
* S N N
I " R?
(@) 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;

5 - 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);
-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 Oor1,
10 w3 is —O—; —N(Rg)——, where R® has the same meaning as defined below; or
—0C(=0)—;
-R7a is a member independently selected from the group consisting of



or alkynyl is substituted by O to 3 substituents R10, where R10 has the
sane neaning as 5 defined above; --(3) -(CH),; (C3-C7) cycloal kyl where u
is 0, 1 ovodpoensas further where said (C3-C7) cycloal kyl ipeTaBénat27isut ed by
0O to 3 substituents RLO where R10 has the same neaning as defined above;
and 10 --(4) phenyl, benzyl, or pyridyl, where said phenyl, benzyl, or
pyridyl is independently substituted by26-to 3 substituents R10 where R10
has the same neaning as defined above; --R7e is a nenber independently
selected fromthe group consisting of - the following: 15 --(1)
tetrazol-5-yl; 1,2,4-triazol-3-yl; 1 2,4-triazol-3-on-5-yl;
1,2,3-triazol-5-yl; inidazol -2- yl: —1th¢ @IS 2=y ;i ni dazol i di n-2-on-4-yl :
1,3,4-oxadia28by 1, 3, 4 oxadi azol - 2 on- 5-yl; 1,2, 4-oxadiazol -3-yl;

1, 2, 4- oxadi aZbV- 5- on- 3’ 1; 1,2, 4-oxadi azol - 5- yI 1, 2, 4- oxadi azol - 3-
on-5-yl; 1,2,5-thiadiazql 1 3 4-t hi adi azol

par at hi azi nyI ?2) oxazol yr 1%?) C;ﬂcﬁ) alkeRy e of %IZTCG) ?'5@?%?’5%’%%?}9 -alkyl, Pk
pyrazol yl ; suecalmnm i sUbstigitadt Byro wi 3 ylbstitpants B1°j doday IR'® Bas2Be parpe skt bs

2- pyrldo ﬁ%ggagnyl pyridazin-3-onyl; pyridyl; pyrimdinyl;
pyra2|nyl pyr a2|ny1 - and --(2) indolyl; indolinyl; isoindolinyl;

benzo[b]furangé%yl 2, 3-di g&ge@fafcuﬁ@mmrﬁlu3.geqdz1h%5ﬂ@OIaﬁfb&%Pwé@nyAm

2H 1- benzopyr 2- H- chFd roman othie

i ndazol yl ; bekG+Gn exeealkylis Sl{?é‘ﬁ%%@’z%‘l%l*%‘éﬁﬁ'is%x% ?P hap R FBNAMEZANY |
benzotriazolybsd&mgag&WbaZ|nyI pht hal azi nyl ; 1, 8-napht hyri di nyl;

qui nol i nyl; isoquinolinyl; quinazolinyl; quinoxalinyl;

pyrazol o 3, 4-d] pyri m dinyl; pyrim do[ 4-5nd}pyri m di nyl;

i mdazo[1, 2-a] pyridinyl; pyridopyridinyl; pteridinyl; and 1 H purinyl; -
where 300 any{4ioi ety rprEnylecbeneyl,( @) Ryridyl, 2vherbosaid i pheoyht ibemzl | 9 owisyt it ut ed
wi th respect ﬁrﬂeéénﬁerﬂi?%u%ﬁ:té&rby TR L bSfRAR RP QBretRICLR0he QRhL ARENAY a0y @
substituent R14 where R14 has the sanme meaning as defined above; (1i) any
one or nore ni%t¥B88M°VEt oms thereof that is not a point of WO 02/ 060898
PCT/ 1B01/ 0272 -227 attachnent of said nD|et tional I by a substi tuent
R15 where R15FMBs the SATRCTREANPFRFNIENY sRISGSIdE mafB‘ggr@“p oy téf'lglo t aut orrer
forms thereof; and (iii) any sulfur aton1thereof that is not a point of
attachnent of said noiety, by 0, 1, _O‘Fe ?ﬂd%e‘n atoms --R9 is a rrerrber

sel ected fromf he grou con5|st|n (Cﬁ 2 ky ; %
cycl oal ky?: phBnyl : gol-5pb i1 1“"'32‘(‘:(3915)) ORA6razed=ah Rl 6 126:\51%20' 2Yic1- o2)
al kyl - 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-yl; 1,2,4-oxadiazol-5-yl; 1,2,4-oxadiazol-3-
on-5-yl; 1,2,5-thiadiazolyl; 1,3,4-thiadiazolyl; morpholinyl; parathiazinyl; oxazolyl; isoxazolyi;
thiazolyl; isothiazolyl; pyrrolyl; pyrazolyl; succinimidyl, glutarimidyl, pyrrolidonyl; 2-

20 piperidonyl; 2-pyridonyl; 4-pyridonyl; pyridazin-3-onyl; pyridyl, pyrimidinyl, pyrazinyl;
pyridazinyl;

—and —

--(2) indolyl; indolinyl; isoindolinyl; benzo[b]furanyl; 2,3-dihydrobenzofuranyl; 1,3-

dihydroisobenzofuranyl; 2H-1-benzopyranyl; 2-H-chromenyl; chromanyl; benzothienyl; 1H-

25 indazolyl; benzimidazolyl, benzoxazolyl; benzisoxazolyl; benzothiazolyl, benzotriazolyl;

benzotriazinyl; phthalazinyl, 1,8-naphthyridinyl; quinolinyl; isoquinolinyl; quinazolinyl;

quinoxalinyl; pyrazolo[3,4-d]pyrimidinyl; pyrimido[4,5-d]pyrimidinyl; imidazo[1,2-a]pyridinyl;
pyridopyridinyl; pteridinyl; and 1H-purinyl;

— where —

30 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,; (i) any one or more nitrogen atoms thereof that is not a point of



OR16; and -(Cl-C2) al kyl-C(=0 OR16; where R16 has the sane neaning as

defi ned above; --R7c is a nenber independently selected fromthe group
consi sti rgombk/o6dses neani ngs of R7A and the neani ngs of R7Bcu#aBimedsabove; -
and further wherein - *\N 10 (1.1.15) --conprises a saturated or

unsaturated, 4- to 8-nenbered nonocyclic, or 5- to 10- nmenbered fused or
open bicyclic, carbocyclic ring systemconatai ning a nitrogen heteroatom as
shown in partial Formula (1.1.15); wherein optionally from1 to 3 carbon
atons of said 15 carbocyclic ring systemmy be individually replaced by a
nitrogen heteroatom or optionally 1 carbon atqm theregof may be re'E)I aced
by an oxygen ﬁ%?%?"ﬁ%ft%ﬁ?'%?‘oﬁv %P“Qrﬂﬁ”Y Ay 2 spRstipRidt oMfer R Hpt ihSﬁ%IPFV‘GQ '&%r bon
at oms t her eof asdgfinbeabaveiand dligauloyher fophsatberdofbyndyiihartyrsof e atormtedresfaadt Bmoand an
oxygen hetero r t sul fur heteroatom 20
%;pgmof%ﬁ?éﬂ%eﬁt Q?E% g%&utw%q (9? %eﬂ%ﬂm‘%

- where any artra recited above is optionally
substituted wRoh I espegly thomiel JsoRB¥s A% Mo BRUS SAIRAR RLAIE (! érr(;m}p by a
substituent R14 where R14 has the same neaning, as def]ned above,

one or mote niCrSgsicieaihehernpesy BYidY: <BRAGR LehREDRS Qﬁher‘éc bl s the
same neani ng aR'dedd Hedcahmyec(=anoR'é&lwhetorRIf paEthe §tdRean®dGs aEfine®BBdVeY 25
N-oxi de fornms thereof; or (3) any sulfur atomthereof by 0, 1, or 2 oxygen
atons; - and--R7¢s furties mahetitdbpbidently s¢ibjted fromi BkYgro@MRbrsttifng of thenber
selected fromthe group consisting of __-OP(=0) (OH) 2 (phosphoric);

- PH(=0) OH ( phosphings fo‘pA ap{ aeyean) e of Bhedghehaeye: - [ P(=0) (OH) - O( Cl- C4)

al kyl'] (al kyl phosphono); -P(=0 (OH)-Q(Cl-C4) al kyl) 30 (al kyl phosphi nyl);
-P(=0) (OH) NH2 ( phosphor am do); - P=®d(f@HeNMieBlinec4) al kyl and

-P(=0) (OH) NHR25 (substituted phosphoram do); -O S(=0 20H (sulfuric);

- S(=0) 20H WO 02/ 060898 PCT/ 1B01/ 02728+ -/22 (sul fonic); -S(=0 2NHR26 or
-NHS(=0) 2R26 (sul fonam do) where R26 |sNCH3 -CF3, or o- toluyl; and

acyl sul f ggram do sel ected fromthe group I sting of -C(=0) NHS( O) 2R25;
-C(=0) NHS(=0) 2NH2; -C(=O NHS(=0) 2(C1-C4) al kyl; -C(=0O) NHS(= O)2NH(( 1§§l)
al kyl;  -C(=O NHS(=0 2N[ (C1-C4) al kyl]12; -$( O)2NHC( =0) (C1-C4) al kyl;

- S(=0) 2NHC( =Qpdnhg? Ise§a s%ém@e?NH%s@rblbﬁCﬂ—GA)s—aﬁelﬁMéred rﬂnog%ﬁd\lldG(EO)d\lhéﬁl C4)
al kyl ]2 - S( O 2NH d 4 _bIC ch ar S% n g? E te m
- S(=0) 2NHC( =S 8|‘i?3?1‘ “s(° 65”! y T{i‘i E%'ﬂt')‘ 4 R§ge Seteraip
- S(=0) 2NHS( =0k m@n in partial Formula (1.1.15); wherein optionally from 1 to 3 carbon atoms of said
15 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;
20 — 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 optionally

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

— and E 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(=0)(OH)-0(C,-C,) alkyl] (alkylphosphono); -P(=0)(OH)-O(C,-C,) alkyl)

30 (alkylphosphinyl); —P(=O0)(OH)NH, (phosphoramido); -P(=O)(OH)NH(C:-C,) alkyl and
-P(=O)(OH)NHR?®  (substituted phosphoramido); -O-S(=0),0H (sulfuric); —S(=0),OH



- where --R25 is -H -(Cl-4) al kyl; phenyl; or -OR18, where R18 has the
sane neaning as 10 defined above; - or - a pharnmaceutically acceptable

sal t therwofo2/02890 conmpound according to Caim1 wherein troa/goweepss and
the substituents 15 Rl and R2 attached thereto are selected in such a way

that the resulting portion of a conpound of Fornmula (1.0.0) is represented
by partial Forrmulas (2.5.1) through (2.%280): FFFN * F * F (2.5.1)
(2.5.2) (2.5.3) (2.5.4) . CHB N2 OCF3 * | \ * 1 \ * | *N\ * * *
(2.5.5) (256) (257) (2.5.8) * NHOIl ~2* S* * ~S * (2.5.9)
(2.5.10) (2.5 (2.5. 1'\2HR¥;O 02/060893§6 PCT/ 1B01/ 02728 ,_- 229 CH3 * H3C
CH3 N=* | \ (Fu'fRn'e) SEQ): HE(AQ)R™ (splfanamigp) whers R4js (GHip-GE) o 9: 5. 16)
* CH3 3 CF HblufN Md BbyNutforbFmo Selécteti~ffom the group consisting of -C(=O)NHS(=0),R*’;

-C(=O)NHS(=0),NH;;  -C(=O)NHS(=0)»(C4-C4) alkyl;  -C(=O)NHS(=0),NH(C,-C,) alkyl;

-C(=O)NHS(=0),N[(C-C4) alkyl]o;  -S(=O),NHC(=0)(C-C4) alkyl; ~S(=0),NHC(=O)NHy;

5  -S(=0),NHC(=O)NH(C;-C,) alkyl; -S(=0),NHC(=O)N[(C;-C,) alkyl]; —S(=0),NHC(=0)R?;

-S(=0),NHCN; -S(=0),NHC(=S)NH;; ~S(=0),NHC(=S)NH(C;-C,) alkyl;
-S(=0),NHC(=S)N[(C;-C.) alkyl]; and -S(=0),NHS(=0),R*

— where —

-R% is —H; —(C4-C4) alkyt; phenyl; or —OR'®, where R'® has the same meaning as
10 defined above;

a pharmaceutically acceptable salt thereof.

2. A compound according to Claim 1 wherein the group G? and the substituents
15 R' and R? attached thereto are selected in such a way that the resulting portion of a

compound of Formula (1.0.0) is represented by partial Formulas (2.5.1) through (2.5.50):

F + F F 2N
\©\ F @\ *
* . F *
(2.5.1) (2.5.2) (2.5.3) - (2.5.4)
_CH,
NO, 0 CF,

| oL O

(2.5.5) (2.5.6) (2.5.7) (2.5.8)

(2.5.9) (2.5.10) (2.5.11) (2.5.12)



OS * (2.5.17) (2.5.1 8) (2.5.19) (2.5.20)

(2.5.23) (2.5.24) * * x * *

* * EN (2.5.21) (2.5.22)

(2.5.25) (2.5.26) (2.5.27) (2.5.28) N * *

VJJY * 1 Woobo@e3s H (2.5.29) (2.5.30) (2.5.31) (2.5.32) EEBABbH1/02718 \ /

| \ N~ * 0 * (2.5.33) (2.5.34) (2.5.35)

(2. 5. 36)

1CF3 H3C CH3 OH CHF

* (2.5.37) (2.5.38) (2.5.39) (2.5.40) WD 02/060898 PCT/1B01/02728 - 230

CH3 NHNNCH3 O

(2.5.45) (2.5.46) (2.5.47) (2.5.48)

(2.5.29)

0]
e

(2.5.33)

(2.5.37)

*

(2.5.35)
CF

(2.5.39)

2.5.41) (2.5.42) (2.20943) (2.5.44)

JCHF2 00 * (2.

*

_OONN* S
5.49) (2.5.50)

H,C._CH,

(2.5.24)

(2.5.28)*

\’\/N\/l/
H

(2.5.32)

oSN

(2536
H,C

*

(2.5.40)

| *
20



3. A compound according to Claim1 wherein E conprises partial Fornulas
(1.1.4) and (1.1.10) through (1.1.14), and the neaning of R7B of parti al
Formul a (Wob24%0sehere v is O or 1, or the meani ng of R7c pafr/ipard2irzs
Forrmulas (1.1.10) through (1.1.14) is defined as a 5 nenber selected from
the group consisting of partial Fornmulas (1.4.1) through (1.4.32): NN NN
NN NNNNN R15/ R15/ R15/ R15/ Tet.pggol -5-yl 1,2,4-triazol-3-yl
1,2,3-triazol-5-yl imdazol-2-yl (1.4.1) (1.4.2) (1.4.3) (1.4.4) N--Q
*-~0* --~ NN' RI5 NN NO ON Imdazol-4-yl 1,3, 4-oxadiazolyl

1, 2, 4- oxadi azol - 3-yl 1, 2, 4-oxadi azol -5-yl (1.4.5) (1.4.6) (1.4.7) (1.4.8)
S* O NNNIN--J N 1,2, 5 thiadiazol-2-yl 1,3%;thiadiazolyl oxazolyl

i soxazol yl (1.4.9)%04. 4. 10) (. ALYXGL. 4. 12) WO 02/ 060898 PCTFIB01/ 02728
-231 R 15 R15 S.C N N, NTIy/I isothia pyrr ol yi razol yl
(1.4.13) (1.4.14) 4.15) (1.4>%6)YR15 N SN ' N Pyridyl p;jgzi nyl

1, 2, 3-thi adi azol - pyrrolidinyl (1.4.17) ( A\18) (1.4. 1\9i0( .4.20) *

Je/ O GO SO/ ~-(2%.41|§uranyl tet(rzgsh%()jrofuranyl (’Eg!“%;"lw phenyl (2.5.44)

puumm

R
o O °N

(2.5.45) (2.5.46) (2.5.47) (2.5.48)
_CHF,
O 0]
FH @
(2.5.49) (2.5.50)
3. A compound according to Claim 1 wherein E 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
v is 0 or 1, or the meaning of R7¢ of partial Formulas (1.1.10) through (1.1.14) is defined as a

5 member selected from the group consisting of partial Formulas (1.4.1) through (1.4.32):

NN N . N
e 0 T )
N—N N—N 15/N--N N

R15/ R15/ R R15/
Tetrazol-5-yl 1,2,4-triazol-3-yl 1,2,3-triazol-5-yl imidazol-2-yl
(1.4.1) (1.4.2) (1.4.3) (1.4.4)

\(\_\E\ ) *\(O) \ﬁ\g ) \(/NW

N—N 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 S * *
* z ~ *
N—N N=/ =N
1,2,5-thiadiazol-2-yl 1,3,4-thiadiazoly! oxazoly! isoxazolyl

(1.4.9) (1.4.10) (1.4.11) (1.4.12)



(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) CH3 a *-CH3 *-CF3 CH 3 H3C
Met hyl t rwDloaosaseet hyl i so-propyl o-toluyl (1.4.29) (1.4Pr80)IB¢110242831)
(1.4.32) where "' indicates the point of attachnent to the remaining
portion of Fornmula (1.0.0); and where each carbon atomis optionally
substituted by a substituent R14; and whe R14 and R15 have the sane
meani ng as defined in Claiml; and all tautoner fornms, and optionally
N-oxide fornms, thereof. 5 4. A conpound according to Caim1l wherein E
conprises partial Fornmulas (1.1.4) and (1.1.9) through (1.1.13) and t he
meani ngs of R7B a R7c in said paktial Formulas F<‘are each mdepéhdently a
menber sel ected fr ghe group coa;%%tl ng of partn\al For mul as (]45 1)

t hrough (1.5.29): 02/ 060898 PCFHMB01/ 02728 - Rls R15 \ / I* \
cN_R15 \ Indolyl indolinyl isoindolinyl benzo[l anyl (1.5.1)-+1.5. 2)
(1.5.3) (1.5.4) Thid2okll t0 00 * jshthizold, 3- di hydr pnro- 1, 3- di hygzeiisobenzo-

2H 1- benzopyr anyl Ajg manyl furan ur anyl ; anyl (1.5. .5.6)
(1.5.7) (1.5.8) & 197215 s 2 c‘%:q“rh N Benzot H i nda§104l
benzi m dazol yl benzoxazolyl (1.5. 9) (1.5.10) (1S B r\}1) (1 5.12) |F$‘5* N
cvR N . N
< Py
N *
Pyridyl pyrazinyl 1,2,3-thiadiazol-5-yl pyrrolidinyl
(1.4.17) (1.4.18) (1.4.19) (1.4.20)
0 0 S i
Furanyl tetrahydrofuranyl thienyl phenyl
(1.4.21) (1.4.22) (1.4.23) (1.4.24)
Cyclopropyl cyclobutyl cyclopentyl cyclohexyt
(1.4.25) (1.4.26) (1.4.27) (1.4.28)
CH, *
*——CH, »—CF, :CHa HC I j
Methyl trifluoromethyl iso-propyl o-toluyt
(1.4.29) (1.4.30) (1.4.31) (1.4.32)
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.

4. A compound according to Claim 1 wherein E comprises partial Formulas
(1.1.4) and (1.1.9) through (1.1.13) and the meanings of R7s and R7¢ in said partial Formulas

are each independently a member selected from the group consisting of partial Formulas
(1.5.1) through (1.5.29):



/[ N\ * 1 / N \ N Benzisoxazolyl benzothiazolyl 2H 1, 2-benzot hi azi nyl
benzotriazolyl (1.5.13) (1.5.14) (1.5.15) (1.5.16) \ \NN/ I N* / \ N\
\' N\ Qu iwolo2iosngbs i soqu i nol inyl 1,6-naphthyridinyl 1,8-raphBéwynizs nyl
(1.5.17) (1.5.18) (1.5.19) (1.5.20) RI5/7 i N* \ NNNN NN N*
Pht hal azi nyl qui nazol i nyl quinoxalinyl 1H pyrazol o[ 3,4-d]- pyrimdinyl
(1.5. 21) (1.5.22) (1.5.23) (1.5.24) WD.024060898 PCT/ 1B01/ 02728 - 233 N
N~NN N CNN~ iNANN N N Pyrimdo[5,4-d]- imdazo-[1,2-a]-
1, 7-riaphthyridinyl pteridinyl pyrimdinyl pyridinyl (1.5.25) (1.5.26)
(1 .27) (1.5.28) RIS N(- N NN 1 Hpurinyl (1.5.29) where "*"

n

i ndi cat es the p0| nt ®'° at t achnent te ‘the remmifjng portion of Formula

(1.0.0); and ach carb at i s optisna y substi t
substi t uent Rl ere Rl R15 ha @ e ES meani
Caim1; and aI rrer for anaNopt i onak Ly OXIde fo
Indolyl indolinyl isoindolinyl benzo[blfuranyl
(1.5.1) (1.5.2) (1.5.3) (1.5.4)
1) 0 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)
}:{15 i
N h
S ‘N N 0]
/ *
. . N
Benzothienyl 1H-indazolyl benzimidazolyl - benzoxazolyl
(1.5.9) (1.5.10) (1.5.11) (1.5.12)
15 *
O\ S\ /R /
N N
{ s @(;% b
e S e
N N
Benzisoxazolyl benzothiazolyl 2H-1,2-benzothiazinyl benzotriazolyl
(1.5.13) (1.5.14) (1.5.15) (1.5.16)
N NN /N 2 | /N /N I
/ * * *
Quinolinyl isoquinolinyl 1,6-naphthyridinyt 1,8-naphthyridinyl
(1.5.17) (1.5.18) (1.5.19) (1.5.20)
/R15
~N N N
N N AN
= AN S ﬁ \
COF oy ol O
Z
N
Phthalazinyl quinazolinyl quinoxalinyl 1H-pyrazolo[3,4-d]-
pyrimidiny!

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



5 5. A conmpound according to Claim| wherein E conprises partial Formula
(1.1.15) and is a nenber selected fromthe group consisting of partial

For mul as W0.0Z/040898 t hr ough (1.7.46): ON OO N ON O Tl ~T @CTAB61/02C38
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) * N N xOYNCIOL O Pyrid-2-on-1-yl
pyrid-4-on-1 -yl pyridazin-3-on-2-yl azeggdin-2-on-1-yl (1.7.5) (1.7.6)
(1.7.7) (1.7.8) WD 02/060898 PCT/1B01/02728 - 234 x * * X ON~Np ONO
ON NHNNHHNO H I midazol idin-2-on- 1 -yl pyrazol-5-on-1 -yl

i mdazolidin-2,4- dion- plperazm 2, 5- d|on 1 yI 1 yI (1 7. 9) (1 7.10)

(1.7.11) (1.7 >|_
4, 5- di hydr o- Sﬂgxo rmdaz I|n- - 1H-q I|n20
1H—qU| nazol i n z H-tetra 1-yl 1- (1.7. l‘i.14)

(1.7.15) (1716 * 00
Pyrimido[5,4-d]- imidazo-[1,2-a}- 1,7 naphthyndlnyl pteridinyl

pyrimidinyl pyridinyl
(1.5.25) (1.5.26) (1.5.27) (1.5.28)

R
N
N~ X
P
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. A compound according to Claim 1 wherein E comprises partial Formula

(1.1.15) and is a member selected from the group consisting of partial Formulas (1.7.1)
through (1.7.46):

* * |

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)
* I *
N | *
N 0] N 0]
| | N !
- ~ (=0
0]
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)



NO*-NN NN* OO 1 Hcycloheptimd- 2-azabicyclo[2.2.1]-
nor born-5-en-2, 3- phthalimd-1-yl; azol-2-on-1-yi hept-5-en-3-on-1-yl
di car boxiwpDd2/aeoghs 1 H-i soi ndol e-1, 3(2H)- dion-1-yl (1.7. PCr/mBdio27488)

(1.7.19) (1.7.200 H HNp CO ONONON | x

2H- azepi n- 2-on- 1-yl

hexane- 2, 4- di on- 3-yl
NCQ NN
H1, 2, 3-triazol-1-yl
02/ 060898 PCT/ 1B01/ 02728 -
H1, 2,4-triazol-1- yr azetidin-1-yl

HN~ N N-N,* ON N~ Pyrrolldln 1- yI

pyrazol i di n- 3, 5-di on-
1-yl

2(3H) - on- 3-yl

D 35)

plpera2|n 1-yl © ) (1.7.
-N*-NN~ O 3-az b cyclo[3 yrrolo[3 41P i
2, 3-di hydr o-i so-i ndol - pyrrolo[3 b] pyri di n- 3-vyl

(1.7.37) (1.7.38) (1.7. 39) (1 7. 40)

imidazolidin-2,4-dion-

1-on-2-yl 7-o0n-6-yl
Imidazolidin-2-on-1-yl pyrazol-5-on-1-yl
(1.7.9) (1.7.10)
y N
O N
X I [::I: =0
N—N N
H H

4,5-dihydro-5-oxo- benzimidazolin-2-on-

1H-tetrazol-1-yl 1-vl
(1.7.13) (1.7.14)
’ o
N>¢O \{
N—/=*

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

1H-cycloheptimid-
azol-2-on-1-yi

(1.7.17) (1.7.18)
0] l}l 0O IT] o

*

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

(1.7.21)

Cre

2H-azepin-2-on-1-yl

(1.7.22)

O
<)
N—N

1,3,4-oxadiazol-
2(3H)-on-3-yl
(1.7.26)

Oxazolidin-2-on-1-yl

(1.7.25)

(1.7.21) (1.2322) (1.7.23) (1.7.24)
"-N NN x x x Oxazolidin-2-on-1-yl
(1.7.25) (1.7.26) (1.7.27) (1.7.28) WO
235 N NN -N H. -1-yl
(1.7.29) (1 7.30) (1.7.31) *(1.7.32) N=N

tetrazol I

O 3-azabi cycl o[ 3. 1. 0] -
i m dazol i di n-2-o0n-1-yl

1, 3, 4- oxadi azol - thi azol

| m dazol -1-yl pyrazol
pi peri di n-1-yl
CoNeNo)

QETi %ik*_N *-N
5, 7- leN— =gl

(10
yrldin-

pnperazm-2,5-dion-
1-yl 1-yl
(1.7.11) (1.7.12)

l

N O
\(
=N

1H-quinoxalin-2-on- 1H-quinazolin-2-on-

1-yl 1-vi
(1.7.15) (1.7.16)
0] O
o) ‘ 0]
norborn-5-en-2,3- phthalimid-1-yl;
dicarboximid-1-yl 1H-isoindole-1,3(2H)-
dion-1-yi
(1.7.19) (1.7.20)
| H
/N O N o)
e O
N
\*
0]
pyrazolidin-3,5-dion-  imidazolidin-2-on-1-yl
1-yl
(1.7.23) (1.7.24)

*

S 72
Q;f7 N
N /N—N
\*

thiazol-3-yl 1H-1,2,3-triazol-1-yl

(1.7.27) (1.7.28)

CN OO &0 S
- 3-yl



OO0OO0OO0 M -NN*-N* NA\N\N N~ HHN 1, 3-di hydro-indol -

pyrrol o[ 4, 5-b] pyridin- | Hpyrazol 0[4 5- 1 Hpyrazolo[4,5 on-1- yI 3-on-2-yl
e] pyri di rwo-oe6@98/1 b] pyridin-4-on-2-yl (1.7.41) (1.7.42pCTABT1/023)8
(1.7.44) OO~NH H1 Hindazol-3-0on-2-yl 1 H benzi m dazol -2- on-3-yl
(1.7.45) (1.7.46) where "*" indicates the point of attachnment to the

remai ning portion of Formula (1.0.0); wmpse each carbon atomis optionally
substituted by a substituent R14; and where each nitrogen atomis
optionally substituted by a substituent R15; where R14 and R15 have the

N- oxi de forns,
accordl ng to d ai

i ndependent ly -H or
-(C3-C7) cycl odmiigkelapi r o
t aken toget her t?1.;

i Formul as (1

Rais'-H -F,
- CH3;

e

3-azabicyclo[3.2.2}-

o Rt

OI’

same neani ng as defined in aim1l; and all

V\DOZ [;]898 PCT/ 1BO
|nm é nlsl V\l

(1’3. 4),

or » :

(1.3.12)

tautorrer f or ns,

3. 14)

and (1.3.15) : -2 01YRi O0R21 OR21 20 Rzo R;[\IQ/RZ\Q
(1.3.1) (1.3.2) .3) (1.3.4N"MH23 R23 ~ N \ ~ (0)
Rzo/ N- S RzoNO( CR23 10(1N\/1:\1\)(1312) '%\14) (13!r5;/
Pyrrolidin-1-yl tetrazol-1-yl piperidin-1-yi piperazin-1-yl
(1.7.33) (1 .7.34) (1 7.35) (1 7.36)

sesites e s

yrrolo [3,4-b]pyridin-

2,3-dihydro-iso-indol-

pyrrolo[3,4-b]pyridin-

non-3-yl 5,7-dion-6-y! 1-on-2-yl 7-on-6-yl
(1.7.37) (1.7.38) (1.7.39) (1.7.40)
0] 0o 0]
N\ AN
*—N *—N\ I *——N\ | _
= N = N N
No 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)
0]

1H-indazol-3-on-2-yl

»\NH

d—_—

1H-benzimidazol-2-

on-3-yl
(1.7.45) (1.7.46)
where “*” indicates the point of attachment to the remaining portion of Formula (1.0.0); where

each carbon atom is optionally substituted by a substituent R"

; and where each nitrogen

atom is optionally substituted by a substituent R'®; where R™ and R'® have the same meaning

as defined in Claim 1; and all tautomer forms, and optionally N-oxide forms, thereof.

and optionally

- 236£€T A conpound
bsent ;

. RA and RB aJe

RA and* RB are t aken together to forma

noi Biazpl-Rg and Ridpre-thatoh1-yH, andzeREinantd R6 are

-ml;;l {rﬁlrghéﬂspiogct ed 5 fromlf;“e group COQ?I,?%)I ng of



where R20 and R21 are each independently -H, -F, -CH3; or -OCH3; and R23
and R24 are each independently -H -CH3; -OCH3; or absent, in which case
t he dashewlolocnersss - - - represents a double bond. 15 7. Arconpaumas
according to Claim1l wherein said conpound is a nenber selected fromthe
group consi sting of the follow ng:

4- ( 3- Cyano- phenoxy) -t hi azol e-5- car boxyl.ixggaci d 4-(1 -hydroxy-1

-nmet hyl -ethyl )- benzyl am de of Fornula (8.5.1);

4- ( 3- Cyano- phenoxy) -t hi azol e-5-carboxylic acid
2-fluoro-4-(1-hydroxy-1-nmethyl-ethyl)- 20 benzyl am de of Forpula (8.,5.2);
4- ( 3- Cyano- phenox¥) - t h4\&Q@P%mgﬁé%'%'&(ﬂ?l(?'i‘makW?Fre‘” mis 1;nis 1, W is -O— W' is

4- (1- hydr oxyzugl gbjt ééwaQﬂ[?Zé{" agi ge _rof cFargnyl ack$. - -DcH,; R* and R® are

4- (Benzo[ 1, 3] di oxol - 5- yI oXy) -t hi,azol g- 5- car ?gq)%:el c aci

4-

cid ,
( 1- hydr oxyindensadamly =it tydHa: orde repg Ragfedaked MR M(B-(Gs-&) cyclpglkyl-spiro
4- (Benzol[ 1, 3jndie§xRt afkr ¥ &% YpthtIH; ad®Rearkt Radrd exyrl iogetheritel form a moiety selected
2-fluoro-4-(1-hydroxy-1- t hyl - et - zyl.am f F 8 ;

Tr ans- 4- (%en%%rf ff‘j%]gﬁ%égxcc?f'g%-n?loéfff{;i/h?)rgg%\ e(}{g?lée{& ‘(J)%%ypi'éc%)gﬁ'%“()' “53‘@)'

[ 4- (1- hydr ox{i-31t4pend{1.3.€)hyl ) - cycl ohexyl net hyl ] - am de of Formula (8.5.6);
WD 02/ 060898 PCT/ 1B01/ 02728 - 237

Trans-4-(Benzo[ 1, 3] di oxg)~5-yl oxy hi azolmgﬁ{-\car boxmir\co acid

[ 4- (1- hydroxy-ethyl)- cl abexyl ft hyl ] - ani gde Fornul ay (8.5.7);

4- (Pyridi n-3-yl oxy) - t hi agelers- carbexyRi'c acid—R" ©O R?'
2-fluoro-4-(1-hydroxy-1- mekkbyl -et hyl 20 benzyl gm de of rmula (8.5.8); 5

4- ({[ 4- (4- Fl uor o- phen-4-yl oxy)-[1, 3]t hi azol e-%{"arbonyl ] -am no} - yl)-ben
zoic acid of Formula (8.(3'.?@3{; ?1]35 (133 mﬂgd’;

4-{[ (4-Benzo[ 1, 3] di oxol -5-yl oxy) - [}k 3] t hi azole- 5-car bg ]-am no] -nethyl }-b
enzoic acid of For mu-a%(8. 510} X, —R® r’_\/lt/\e\N/Rza /JTY/‘J;N»(O)

4- ({[4- (Benzo[ 1, 3] di oxpl - oxy)\‘d\[ L, 3]t hi ai‘ol -5-carb n.)ﬂl] -am no}-net hyl ) -
3-fluoro- 10 benzoic_ awid of FopiT& (8.5.14); ‘R

[ 4- ({[ 4- (Benzo[ 2, 1, B*f hi adi azoR-5-yl oxy) -1, 3]t A azol®- 5- car bonyl ] - ani no}-m
et hyl ) - phen- 4-yl oxy] -@eatj c aci d18f12For nul g41.6845. 12) ; (1.3.15)
[4-({[4-(Benzp[ 2,k 3] pxadj azol -.5-yl -[ 1, 3]thiazol g-5-¢ &AM No} - ne
thyl )= phenyf" -eyF%o‘S%%/ MU SRR RaokbRithly It Pl é(3%‘3.' é91§?§3 36 Penld R2B S

() - 2-[ 4- ({[ 4eédBendspprideB]ydHiaxeCH-QLHX ) -abseng 20 Wbich-cesr therdpbljeddine noy —met hyl )

-3-fl uoro- ppen%’)(tl- ﬁcr) ei %%c acid of Fornula (8.5.14);
()-2-1 4-({[4-e€§enzof @’r 1"0Xol - 5-yl oxy) -t hi azol e- 5- car bonyl ] - am no} - net hyl )

8.
-y

15 7. A compound according to Claim 1 wherein said compound is a member
selected from the group consisting of the following:
4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid 4-(1-hydroxy-1-methyl-ethyl)-
benzylamide of Formula (8.5.1);
4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid 2-fluoro-4-(1-hydroxy-1-methyl-ethyt)-
20  benzytamide of Formula (8.5.2);
4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid 4-(1-hydroxy-cyclobutyl)-benzylamide
of Formula (8.5.3);
4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid 4-(1-hydroxy-1-methyl-ethyi)-
benzylamide of Formula (8.5.4),
25 4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid 2-fluoro-4-(1-hydroxy-1-
methyl-ethyl)-benzylamide of Formula (8.5.5);
Trans-4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid [4-(1-hydroxy-1-methyl-
ethyl)-cyclohexylmethyl]-amide of Formula (8.5.6);



cycl ohexyl oxy] - propi onic acid of Formula (8.5.15);

4- ( 3- Met hoxy- phenoxy) -t hi azol e- 5- car boxylic acid

2-f 1 uor o-wWo(opyeasds n- 2- yl met hoxy) - 20 benzyl am de of For nulPaT(iBo130218) ;
()-4-(Benzo[ 1, 3] di oxol -5-yl oxy) -t hi azol e-5-carboxylic acid 2-fluoro-4-[1-(1
Htetrazol - 5-yl)-ethoxy]-benzyl am de of Fornula (8.5.17);

()-4-(3-Cyano- phenoxy) -t hi azol e-5-carboxgbic acid

4- (1- car banoyl - et hoxy) - 2-fl uoro- benzyl am de of Formula (8.5.18); 25
()-2-[3-Fluoro-4-({[4-(3-nitro-phenoxy)-thiazol e-5-carbonyl ]-am no}-net hyl)
- phenoxy] - propionic acid of Fornul a 1$§8._5. 19%‘; . ,

() - 4- (Benzo[ 1, 3] di'8Rof-BengalbRiipxqiRiviex PrtbiazplesXEaBoyliG caciti i-(1-hydroxy-ethyl)-

4-[ 1- ( 5- met hylctofdtylndett2ij4intdeicaP®@muid{(8.6.Y): et hoxy] - benzyl am de of Fornmul a
(8.5.20);

[ 4- ({[ 4- ( 3- Cyano- pkramdirB)yiaxiitbiazplees-Bareaxylivoragid] -2efviorec (1 rgdiiopy-)-mBthitetiobo- phen
yl']-acetic g0, achde 8fFdRtid.Be)( 8. 5. 21); WO 02/ 060898 PCT/1B01/02728 - 238
2-[4- ({[ 4- (Benzo[ 1, 3] di oxol - 5-yl oxy) - t hi azol e-5- car bonyl ] - ani no} - net hyl ) - 3-
fl uoro- phenyl ] - 24q@t @ o gheh-@RAdXy)d €, B Ehidble FEodaBn@]-4rBin§}-ndetyl)-benzoic  acid

4- (3- Cyano-p oxqf%{ﬁt%)azol e-5-carboxylic acid 4-carbanoyl nmet hyl - 2-f 1| uor o-
benzyl am de Of %Fd a7’(8.5.23); 5

4- ( 3- Met hoxy- pheng; i = 5 o Ao Al aminal- . i~ A
4L ot hyl 10 The R sl Ry I R ery o pmeintloeniols 274,
3-Ni t r o- pAerRERY3 BH1%zol e- 5- car boxyl i ¢ aci d

( . .
[(2- cyano- benzoyl amno) et |5 Byl a0 de f FQrm 2 (85 3%
(

b

i di ne- 2- car boxyl

- ({[ 4- ( b&nzbfrkoi8peldl ofaim@a {A.%KY;) - t hi azol e- 5-carbonyl ]- 10

m no} - met hyl ) - 3-f | uor o- benzyl am de of Formnmul a ﬁ8. 5.26);

H[1,2, 4] Triazol [4_—(gz_i-éBoﬂn%%y,g]trgad(ﬁgplé-yloxy)-[1,3]th|azo e-5-carbonyl}-amino}-methyl)-phen-
3-f | uor o- 4- (§lyxy-3carealiosyFophaaxy)2)t hi azol e- 5-

car bonyl ] -am no}-net hyl ) - benzyl am de of Fornula (8.5.27);

4- ( 3- Cyano- phenoxify({#{Beaza?, & 3oxartazblehcyidxyE[1@ithidzdls-barberyd-4minpRmeateyhox y

benzoyl am nOLHJWLMJ»JY{_%{}QQ/&MQ%U@(BEQlgﬂ”u| a (8.5.28); 15
4- (4- Fl uor o- phenoxy) -1 hi azol e- 5- car boxyl I ¢ aci

d
4- 3H i m dazol e; 4- - | ami d I
(5 5. 29) '54°  Bonz by B0 Bont BT PELsy BB erbfe b tifo e TR
4- (1, 3- di oxoplegn8xyitptopidnioacid sfdionuldé (8%5-14).net hyl ) - 2- f | uor o- benzyl am de of
Forrmul a (8.5.30);

() - 2- [ 4- ({ [ 4- ( Bengol224lyB{sehiopdaaml-5Hon) Miyzblet Niamoal Barhingandrgny | | - am no}-m
et hyl)- 20 phenoxy] - propionic_acid of Forrg_ul a (8.5.31);
4' - ({[4-( BenE’(?[of?’é‘]odY]'ch?fo-”g-aﬁ'F8§%rmt"ﬁi(%§'6? e-5-carbonyl ] -ani no}-net hyl )-3' -f

| uor o-

-b-QJ-h\P

4-(3-Methoxy-phenoxy)-thiazole-5-carboxylic acid 2-fluoro-4-(pyridin-2-ylmethoxy)-
20  benzylamide of Formula (8.5.16);

(x)-4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid 2-fluoro-4-[1-(1H-tetrazol-
5-yi)-ethoxy]-benzylamide of Formula (8.5.17);

(#)-4-(3-Cyano-phenoxy)-thiazole-5-carboxylic acid 4-(1-carbamoyl-ethoxy)-2-fluoro-

benzylamide of Formula (8.5.18);

25 (+)-2-[3-Fluoro-4-({[4-(3-nitro-phenoxy)}-thiazole-5-carbonyl]-amino}-methyl)-
phenoxy]-propionic acid of Formula (8.5.19);

(£)-4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carboxylic acid 4-[1-(5-methyl-4H-
[1,2,4)triazol-3-yl)-ethoxy]-benzylamide of Formula (8.5.20);

[4-({[4-(3-Cyano-phenoxy)-thiazole-5-carbonyi]-amino}-methyl)-3-fluoro-phenyl]-acetic
30 acid of Formula (8.5.21);



bi phenyl - 3-carboxylic acid of Formula (8.5.32);

"-({[ 4- (3- Cyano- phenoxy) -t hi azol e-5-carbonyl ]-am no}-nmethyl )-3'-fluoro-bip
henyl - 4- warokowosbs c aci d of Fornula (8.5.33); 25 PCT/IB01/02728
()-2-[4"-({[4-(Benzo[ 1, 3] di oxol - 5-yl oxy) -t hi azol e-5-car bonyl ] - am no} - net hyl
)-2-fluoro- biphenyl-4-yloxy]-propionic acid of Formula (8.5.34);

[ 2- Fluoro-4'-({[4-(4-fluoro-phenoxy) -t hizagol e-5-car bonyl ] -am no} - net hyl ) - bi
phenyl -4- yl]-acetic acid of Forrmula (8.5.35);

2-[ 3" -Fluoro-4' ({[4 (3- net hoxy- phenoxy) - t hi azol e- 5-car bonyl ] - am no} - net hyl
)- 30 bi phenyl - Oi - 2- met h¥ propi oni c acid_of For Sﬂ 36) ;

02/ 060898 PCT/ 1B0Z He/d4-48enza[1.3]ggxol-5- yloxy)-thiazole-5- carbonyl] amlno} ethyl)-3-flaoro-

() - 4- ( Benzo[ pheByiH2-msl- p;dn&)(a)tbdoﬁ‘hd)ra\z:tal(&%z)c:ar boxylic acid
{3,2"-difluoro-4"-[1-(1

tetrazol -5-yl)- eth&wanmpmenmmmwmmwp amadeé of 4Ferbampymé¢teyl-3-fgarp;

4- (4- Fl uor o- phende ot FilAGQles Brycar boxylic acid

{4' -] (2-cyano-benzoyl am no) - met hyl ] 3-fl uor o- bi phenyl - 4-yl net hyl }-ani de of
Formul a (8. 5. 38) ; 4-B-Mythdxdiphenoky)ctAibianx5barboxgied dacid  4-[1-methyl-1-(1H-tetrazol-5-yl)-

[4"-({[4-(be 3] di I t hi azol e- 5- car bonyl ] -
am no} - net hy%Chfehf)%lau"(’)'(?eo&t'):%%%an@)gz)‘l)yI nmet hyl ] -am de of Formula (8.5.39);

4- (4- Fl uor o- phenozl%) NI&I’QIP%Q!()S-Uﬁa %@)(%%WIE 3eiqd 4-[(2-cyano-benzoylamino)-methyl]-
[4'-(1, 3-dioxo-1, dro-1'soin

yl met hyl ) - 2' b‘f”lzﬂ%m'{%eﬁf IPHBYS (89231 rret hyI] anmi de of Fornula (8.5.40);

?3( F’fﬂé%l 43] ?'( o P iR é'f’%&ynt hi 229! €5 R GBL2S0 ¥ld o @iSky)-thiazole-5-carbonyl)-
benzoyl ah® no?mnE}EWhﬂI)%ﬁlqghebﬁ}nkwaﬁnlw efetormulg (BebrAtdie of For nul a (8 5. 41)

4- ( 3- Cyano- phenoxx) t hi azol e-5-carboxylic acid & -fluoro-4'- %I

-1- (1 Htetrazol - 2513 4ITdzalgPcapepiiensad A-Arrreet-tkh (- ”‘&Fﬁo@ép'@f’o’ﬁb}hﬁﬁ?'ﬁ
(8.5.42); Acdrbon@nhminorrethy ahoyiphienahfpimdldigazr,e- 5- car boxyl i c aci d

(4' - car banoyl met hyl -3 fl uor o- bi phenyl - 4-yl net hyl ) -am de of Fornul a
(8.5.43); and 15 4I-Bemeohdnod])diasosts-Garlydxgicy) - t hédtol e- B-fuarddidmetooxyei d
(3-fluoro-4 bér{z );fﬂ?hlh n%mjb@nﬁramlde of Formula (8.5.28);

car bonyl ) - am no] - net hyI} bi phényl - 4-yl met hyl ) -am de of Formula (8.5.44). 8.
A phar nagguti cal mwm@rb{ohmxi)m.m&es tabok iR akid RY[(3H-Mhiezeet4-Gkfoh@)-amigolf r om a
di sease, di soreﬁj‘elL_ ar Igﬁqg mulnfsdé 2fed by the PDE4 isozyme, including the
D subtype 28 tr’ Y UI ates the activation and

degranul ati on of r p i cal t anount
of a compound of i% ‘ﬂﬁ)@f ’O§OI SWB thlgé@%%rsﬁr@ %P% 1a (II ?SS’%‘% ﬁgrah\\/{,\ngrtoh a

phar naceut i c&pPinge! édE’éﬁﬁtyaﬁrf@O@é’reP?V@m tariFerfa 8830 net hod of treating a

subj ect suffering froma disease, disorder or condition 25 nediated by the
PDE4 i sozyme, i nclxdAdi4 W@ﬂ@[%bﬁthﬁd@ﬂ?‘ﬁelﬂ%b)ﬂh'amﬁ-éﬁpoﬂyﬂ-amé@hmaﬁmk t he

activatigp aBtﬁ’enQﬁ%B%BHhi?Eé&’&ﬁfm&Q@'EDQIF)’h' |'s, conprising admi nistering to
ed” o

sai d subject sald trea nt a ther apeutically effective anount
of a conpound of kqiMHBeAzd[13)BiokI-53Rxy)-thiazole-5-carbonyl]-amino}-methyl)-3'-fluoro-

biphenyl-3-carboxylic acid of Formula (8.5.32);
4'-({[4-(3-Cyano-phenoxy)-thiazole-5-carbonyl]-amino}-methyl)-3'-fluoro-biphenyl-4-
carboxylic acid of Formula (8.5.33);
25 (+)-2-[4'-({[4-(Benzo[1,3]dioxol-5-yloxy)-thiazole-5-carbonyl]-amino}-methyt)-2-fluoro-
biphenyl-4-yloxy]-propionic acid of Formula (8.5.34);
[2-Fluoro-4'-({[4-(4-fluoro-phenoxy)-thiazole-5-carbonyl]-amino}-methyl)-biphenyl-4-
yl]-acetic acid of Formula (8.5.35);
2-[3'-Fluoro-4'-({[4-(3-methoxy-phenoxy)-thiazole-5-carbonyl]-amino}-methyl)-
30  biphenyl-4-yl]-2-methyl-propionic acid of Formula (8.5.36);



defined in Caim1l; characterized in that said disease, disorder, or
condition conprises one or nore nenbers selected fromthe group consisting
of : 30 - wetlwenseds what ever type, etiology, or pathogenesipsT/IB#1/2318hma t hat
is a nenber selected fromthe group consisting of atopic asthng;
non-atopi ¢ asthma; allergic asthma; atopic, bronchial, |gE-nediated
asthma; bronchial asthma; essential astlpga- true asthma; intrinsic asthm
caused by pat hophysi ol ogi ¢ di sturbances; extrinsic asthma caused by WO
02/ 060898 PCT/ 1B01/ 02728 -240 environnmental factors; essential asthma of
unknown or inapparent cause; non-atopic asthma; bronchitic asthma;
enphysemat ous ast bije-(Bexaici]dexol- ﬁﬂwémiaasleﬁmrbo&ﬁicupaim dpal-difastoxt-(1H-
infective as sed bac ri or viral

%eprazoll—g-él:)l t%oxyzh(l{) £ Imgtln LHIQ?Q#F rﬁ IQ é)gv\%ezy

i nfection; non- |nc |en i nfant syndrome;

5 - chronic or agh”(@FIQ&QBGQQQQQI%{deCéJ:é?r?bxylféhé'cﬂﬁhcﬁ(f’&ﬁﬂgBéﬁzbﬁamlﬁ%éth L rways

obstruction; bstructive or anmat ory al rways di seases

of what ever BYpRE> b@f“?%f{‘bﬁvethﬂ} amige pHogera8-338)or an obstructive or

inflammtory air sdlse sethat p
consi sti n‘“g of as\tNE et %%Snlabcél s[ﬁgﬁe(gb 28[133EJ§?X8 ¥1?’1y$ '36?1' Er’?ﬁ%"%ﬁ] 10
chroni c obst pmobk methmﬁ ﬂmn@tbrphmyeféﬂmeth(ﬂmﬁ@} of Fo@Pme {(&&29)i ncl udes chronic
bronchitis, pul nonary erTBh ysema or dyspnea associ ated therew th; COPD that

is characterized fy*Flperp %T%Y)ﬁ'l“%ZO'ep‘fr?ﬁjtP%%@l i é"l'ﬂ/\%?'gx‘bb%f"lh%ﬁseﬁdo'r@dul t

respiratory dmsthypssiusymipheme4{nRBDS)-amaBdf Femares.badt on of airways
hyper-reactivity consequent to other drug therapy; - pneunbconi osis of
what ever type, et #0Bangyl] pioxgdtiagethiezilesd-caboxyytire unasgboni {8dugo-41R-nktabxyt s a

nmenber se} eCB&QoJIéthFT&)In@h;@rbﬁbHQnﬁ@JQlﬁieﬁwtyF} Behidalor ﬁ&rh‘xmafw’é'ﬁ or bauxite workers’
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bronchi ect asidis¢asa,ndISdrd¢rl orcephditiorbmediethd ey tths iRDE4 isozyme, including the D subtype
20 thereof, whereby it regulates the activation and degranulation of eosinophils, comprising a
therapeutically 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 of treating a subject suffering from a disease, disorder or condition

25 mediated by the PDE4 isozyme, including the D subtype thereof, whereby it regulates the
activation and degranulation of eosinophils, comprising administering to said subject in need

of said treatment a therapeutically effective amount of a compound of Formula (1.0.0) as
defined in Claim 1; characterized in that said disease, disorder, or condition comprises one or

more members selected from the group consisting of:

30 — 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



- seasonal allergic rhinitis; or perennial allergic rhinitis; or sinusitis
of whatever type, 30 etiology, or pathogenesis; or sinusitis that is a
menber seWweakmesps om t he group consisting of purul ent or pa@npurezzmsnt
sinusitis; acute or chronic sinusitis; and ethnoid, frontal, maxillary, or
sphenoid sinusitis; - rheumatoid arthritis of whatever type, etiology, or
pat hogenesis; or rheumatoid arthritis _thgt is a nmenber selected fromthe
group consisting of acute arthritis; acute gouty WO 02/ 060898

PCT/ 1B01/ 02728 -241 arthritis; chronic inflanmmatory arthritis;
degenerative arthritis; infectious arthritis; Lyme arthritis;
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cyclitis; irl granul omat ous uvei t nongr anul omat ous uvel tis;
phacoant i gengd ta'ElP@?l{fﬂ%O”'?ﬁfst erl or uvel tis; chor oi d| tis; and
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e scl
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infectious asthmatic bronchitis; productive bronchitis; staphylococcus or streptococcal

bronchitis; and vesicular bronchitis;

25 — bronchiectasis of whatever type, etiology, or pathogenesis; or bronchiectasis that
is a member selected from the group consisting of cylindric bronchiectasis; sacculated
bronchiectasis; fusiform bronchiectasis; capillary bronchiectasis; cystic bronchiectasis; dry

bronchiectasis; and follicular bronchiectasis;

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

sphenoid sinusitis;

— rheumatoid arthritis of whatever type, etiology, or pathogenesis; or rheumatoid

arthritis that is @ member selected from the group consisting of acute arthritis; acute gouty



- autoi mune/inflammatory di seases of whatever type, etiology, or

pat hogenesis; or 30 an autoi mmune/inflammtory di sease that is a nenber
sel ect ed Wooniotdses gr oup consi sting of autoi mune henat ol @girard1/a7sor der s;
henol yti c anemi a; aplastic anem a; pure red cell anem a; idiopathic

t hronbocyt openi ¢ purpura; system c |upus erythematosus; polychondritis;

scl eroderma; Wegner's granul omat osi s; deyfat onyositis; chronic active
hepatitis; nyasthenia gravis; Stevens-Johnson syndrone; idiopathic sprue;
aut oi nmune i nfl ammatory bowel WO 02/ 060898 PCT/ 1B01/ 02728 -242 di seases;
ul cerative colitis; Crohn's disease; endocrin opthanopathy; Gave's
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selected from the group consisting of inflammation of ail or part of the uvea; anterior uveitis;
iritis; cyclitis; iridocyclitis; granulomatous uveitis; nongranulomatous uveitis; phacoantigenic

uveitis; posterior uveitis; choroiditis; and chorioretinitis;
25 — psoriasis;

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

and relapsing remitting multiple sclerosis;

— autoimmune/inflammatory diseases of whatever type, etiology, or pathogenesis; or

30 an autoimmune/inflammatory disease that is a member selected from the group consisting of
autoimmune hematological disorders; hemolytic anemia; aplastic anemia; pure red cell
anemia; idiopathic thrombocytopenic purpura; systemic lupus erythematosus; polychondritis;
scleroderma; Wegnér’s granulomatosis; dermatomyositis; chronic active hepatitis; myasthenia

gravis, Stevens-Johnson syndrome; idiopathic sprue; autoimmune inflammatory bowel



- infection, especially infection by viruses wherein such viruses increase
the 30 production of TNF-a in their host, or wherein such viruses are
sensi ti vewbDoopisegiul ati on of TNF-a in their host so that pcraBe1/2em i cati on
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— liver injury;
— pulmonary hypertension; and hypoxia-induced pulmonary hypertension;
— bone loss diseases; primary osteoporosis; and secondary osteoporosis;

— central nervous system disorders of whatever type, etiology, or pathogenesis; or a

25  central nervous system disorder that is a member selected from the group consisting of
depression; Parkinson’s disease; learning and memory impairment; tardive dyskinesia; drug
dependence; arteriosclerotic dementia; and dementias that accompany Huntington’s chorea,

Wilson's disease, paralysis agitans, and thalamic atrophies;

— infection, especially infection by viruses wherein such viruses increase the

30 production of TNF-a in their host, or wherein such viruses are sensitive to upregulation of
TNF-o in their host so that their replication or other vital activities are adversely impacted,
including a virus which is a member selected from the group consisting of HiV-1, HIV-2, and
HIV-3; cytomegalovirus, CMV; influenza; adenoviruses; and Herpes viruses, including Herpes

zoster and Herpes simplex;
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15 761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5-substituted)-thiophene-2-
alkylsulfonamides of Formula (5.2.8); 2,6-di-tert-butylphenol hydrazones of Formula
(5.2.10); the class of methoxytetrahydropyrans which includes Zeneca ZD-2138 of
Formula (5.2.11); the compound SB-210661 of Formula (5.2.12) and the class to which it
belongs; the class of pyridinyl-substituted 2-cyanonaphthalene compounds to which L-

20 739,010 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
1005 belong;
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30 (c) PDEA4 inhibitors including inhibitors of the isoform PDE4D;

(d) 5-Lipoxygenase (5-LO) inhibitors; or 5-lipoxygenase activating protein (FLAP)

antagonists;

(e) Dual inhibitors of 5-lipoxygenase (5-LO) and antagonists of platelet activating factor
(PAF);



(x) Anti-tunmor necrosis factor (TNF*) agents including Etanercept,
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10  (j) o4— and ay—adrenoceptor agonists in combination with inhibitors of 5-lipoxygenase (5-
LO);
(k) Anticholinergic agents including ipratropium bromide;

n B— to Bs—adrenoceptor agonists including isoprenaline, albuterol, salbutamol,

formoterol, salmeterol, terbutaline, orciprenaline, bitolterol mesylate, and pirbuterol;
15 (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; '

20  (9) Insulin-like growth factor type | (IGF-1) mimetics;
) Ciclesonide;

(s) Inhaled glucocorticoids with reduced systemic side effects, including flunisolide,
triamcinolone acetonide, beclomethasone dipropionate, budesonide, fluticasone

propionate, and mometasone furoate;

25 (t) Tryptase inhibitors;

() Platelet activating factor (PAF) antagonists;

(v) Monoclonal antibodies against endogenous inflammatory entities;

(w)  IPL576;

(x) Anti-tumor necrosis factor (TNFO) agents including Etanercept, Infliximab, and D2E7;

30 {y) DMARD:s including Leflunomide;
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() 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;

(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;
G Anti-gout agents, e.g., colchicine;

(kk) Xanthine oxidase inhibitors, e.g., allopurinol;

(n Uric6suric 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;

(00) 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 (TGFp);

(aq) 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.



