(541 1 e PYRIM DI NE CARBOXAM DES USEFUL AS | NHI BI TORS OF PDE4 | SOZYMES O
(57) Abst r act Compounds of fornula (1.0.0) are described, a@m%%@ t he
~useful ness of a pharnmaceutical conposition for treating infta ,
respiratory and allergic diseases and conditions, especially asthm,
chroni c obstructive pul nonary di sease (COPD) including chronic bronchitis,
enphysema, . and bronchi ectasis; chronic rhinitis; and chronic sinusitis. WO

- 01/57025 -1 P(MWNM&L‘NE\IAQAA%?&MN [ggnsusl:J{%E IﬁlE!J[I)_ER THE PATENT COOPERATION TREATY (PCT)

0000 0 A O

01/57025 Al

(19) World Intetlectuat Property Organization
International Bureau

(43) International Publication Date
9 Augast 2001 (09.08.2001)

- PCT

B 1 G

(10) International Publication Nomber

WO 01/57025 Al

(51) Knternationat Patent Classification™  CO7D 405712,
409/12, 409/14, 401/12, 403/12, 405/14, 239736, AG1K
317505, 31/38 #/ (CO7D 405/12, 317:00, 239:00) (CO7D
409/12, 233:00, 239:00) (COTD 409/14, 333:00, 317:00,
239:00) (CO7D 405/12, 307:00, 239:00) (CO7D 409/14,
333:00, 239:00, 213:00)_

{21) Ioternatienat Application Number: PCT/ABOL/00125

€22) International Filing Date: 30 Januaty 2001 (30.01.2001)

(25) Filing Laoguage: English

(26) Publication Language: English

(30) Priority Data:

60/179,282 31 Janvary 2000 (31.01.2000) US

{71) Applicant (for all designated States except US): PFIZER
PRODUCTS INC. {I/S/US]; Eastern Point Road, Groton,
CT 06340 (US).

€72) Iaventors; and

(75) Inventors/Applicants (for US only): CHAMBERS,
Robert, James [USAUS); Pfizer Global Research &
Development, Eastern Point Road, Groton, CT 06340
(US). MAGEE, Thomas, Victor [US/US]; Pfizer Global
Rasearch & Development, Eastern Point Road, Groton, CT
06340 (US). MARFAT, Anthony [UJS/US]; Pfizer Global

Research & Development, Eastern Point Road, Graton,
CT 06340 (US). ,

(74) Agents: LUMB, J., Trevor et al.; Plizer Inc., 235 Bast
42nd Street, New York, NY 10017 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CVJ, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GF, GH, GM, HR,
HU,ID, IL, IN, I8, JP, KE, KG, KP, KR, K7, LC, LK, LR,
LS, LT, LU, LV, MA, MP, MG, MK, MN, MW, MX, MZ,
NO,NZ, PL, PT, RO, RU, SD, SE, SG, 81, K, SL, TJ, T™,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

{84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, T™M), Buropean
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAFI patent (BE, BJ, CF,
CG, CIL, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims ond to be republished in the event of receipt of
amendments

For two-letter codes and other abbrzw‘arior_zs, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of eack regular issue of the PCT Gazette.

€54) Title: PYRIMIDINE CARBOXAMIDES USEFUL AS INHIBITORS OF PDE4 ISOZYMES

(57) Abstract: Compounds of formula (1.0.0) are described, as well as the usefulness of a pharmaceutical composition for treating
inflammatory, respiratory and allergic diseases and conditions, especially asthma; chronic obstructive pulmonary disease (COPD)
including chronic bronchitis, emphysema, and bronchiectasis; chronic rhinitis; and chronic sinusitis,



/

AS ] NH BI TORS OF PDE4 | SOZYMES 5 1. 0 REFERENCE TO COPENDI NG APPLI CATI ONS
Reference is made to copendi ng International application andeJ‘ﬁu)ang cation
based thereon, Serial No. PCT/1B98/ 00315, both filed March 10, 1998
(Attorney Docket No. PC9762A), and published as WO 98/ 45268 on Cctober 15,

. 1998; claimng priority from application Serial No. 60/043403 filed April

4, 1997 (Attorney Docket No. PC9762), now 10 abandoned; which discloses

ni cot i nam de ‘H%Pflf\m?l ves havi ng biol ogical activity as i er@saegs of the
PDE4 isozynme, and thus useful In the treatnent of .inflanmatory, respiratory
and allergic diseases and conditions- Nothing that is disclosed In the
above-nenti oned applications would teach the person of ordinary skill -in
the pertinent art the novel conpounds of the present invention. or-their
unexpectedly high level of |ntyy ' EFhDe PDE4 [ sozyme. 15
Reference is also nade to COpPERE BEagEbzymesal No. 091345,185 filed
June 30, 1999 (Attorney Docke'T‘No_PCTO'U'Q'BF)'_TW.TI‘m ng priority from
application -Serial No. 601105,120 filed Cctober.21, 1998 (Attorney Docket
No. PC10096), which discl oses corrpounds and processes for preparing

N-substi t ut egl njgot uga@{%,gq«yédﬁhb %RE: the disclosed conpounds
and processes are no present invention. 20
Reference Is furt herRemde it Madbp espdidig lra@mtziwﬁeépbl%at%nfahd 69 a %ﬁ,c&msgat e with
the instant aptﬁérécﬁabérﬁﬂuo%éﬁh@gj’ba@a 5 e ien 1688 Tanomer HIALE N0 1067

PC10690; and P ? é S t]] ﬁ %‘ ner asse§ 0

derivatives usefl LePeR es& @ Kp "bP% bef e 19Bfsclairaing grpgly fremg
BACKGROUND OF T4AP BRI Ny 845198 filgd April 4 Yoo i (Bttomex IDegket Ne. PCO762), now
phosphodi esir a@ssioa(elam disdosps histinamide A6rytived IAGiSy Kdlonic@RENES ithikdrdlgd 1 nto
at |east el evenngpidaasore, bidulsivsu Wihebatteht o?ihﬁa%%@le;%mg e ?E@cCal

and phar mac ol 09315% eL Xnd%rﬁi‘hblﬂc h{)ttn tH%tO %%gﬁs?g h@'? ab%rp-n}egtgg each

famly are Qrgﬂfg{n err-ed glicatigng would|  of
nmore than fift Pt Bcidinaey s"l"é“ ﬁ"ﬁ&?"ﬂm@oﬁﬂvﬁlq fAvel combendd efdiss pressut f ur t her
di versity resulitvgnton @'rﬁemun‘ldxmmvhiai lea3if intwbitoy aewiie) fratPDBA isozymes| at i onal
processi ng pg‘ those ne products. The present invention is primarily

concerned W th the FgEreeE: 8"5?%'8&%%"'%?p‘1"1’?€°"f%ﬂ?'f“ﬁ ORAT.187 figf JmpRY, i . e.
PDE4A, PDE4B. PB4 tompay DopEEAD, PEHEERA), eslziving Priatitye frao | dpekcttion ebeyialr Bé.erred t o
as bei ng | sof oraMH0mt20 ikt PEaer GA, 1998 (RS m&ﬁhiwon&’d@d@bi Yhich Uidclagds bel ow
w1l be found aompduRdsdRt @}ol;&@es%ﬁﬁéﬁ%%%uﬁ ‘“%Qﬁc&% % o%vgt L on,

nol ecul ar st r'ugh Uk ,sgl ggg?m i td c_actrvi iy

transcripti onal 0 f 3597'55@ a"’PéT?‘P%G’i?‘BB’f%““"eQ""PeguI ation
and phosphozoy| at i onReferefidarié hﬂﬁér%d@'ﬁcﬂcc@éﬁfn@%ﬁéh@éﬁmsaﬁ& SHEMEF b Gl BT DT LT ON
of the instant application, Aftomey Docket Nos. PC10523; PC10546; PC10657; PC10690; and

PC10691, which involve other classes of nicoinamide derivatives useful as selective
inhibitors of the PDE4 Isozyme.

20 BACKGROUND OF THE INVENTION

25 The 3",5-cyclic nuclectide phosphodiesterases (PDEs) comprise a large class of
~ enzymes divided into at least eleven different families which are structurally, biochemically ‘
aqd pharmacol_ogica!ly distinct from one another. The enzymes within each family are
commonly referred to as is'oenzymes or isozymes. A total of more than fifteen gene products
is included within this class, and further diversity results from differential sphcing and post-
30  translational processing of those gene products. The present invention j Is pnmanly concerned
with the four gene products of the fourth family of PDEs, ie., PDE4A, PDE4B, PDEAC, and
PDE4D. These enzymes are collectively referred to as being iscforms or subtypes of the
FDE4 isozyme family. Further below will be found a more detaited dlscus_sion of the genomic
‘organization, molecular structure and enzymatic activily, differential splicing, fransc_riptional



PDE4 i sozynme subtypes. The PDE4s are characterized by selective, high
affinity hydrolytic degradation of the second messenger Cy%d.ﬁ{] H(fd eot i de,
adenosi ne 3'.5'-cyclic nonophosphate (cAMP), and by 5 sensitiV

inhibition by rolipram A nunber of selective inhibitors of the PDE4s have
been discovered in recent years, and beneficial pharmacol ogical effects
resulting fromthat inhibition have been shown in a variety of disease
nmodel s. See, WO§50forphy et  at., Environ. Health Persp&TIBoLeR2sSuppl . 10,
79-84, 1994; Duplantier at al, J. Med. Chem 39 120-125. 1996; Schnei der
et at., Pharnmacol. Biochem _Behav. 50 21%-217, 1995; Banner and Page, Br.
10 J. Pharnmacol. 114 93-98, 1995; Barnette at al., J. Pharmacol. Exp. That.
273 674-679, 1995; Wight et al. "Differential in vivo and in vitro

br onchor el axant rase 4

I nhi bitor, ejééﬁb'yhﬁd &%SP% %@%&ﬁ%%%‘dl%gf%% 5%8“7& ‘et al.

J"Anti - nf I amrat ory a ?f’ﬁ’ od| | ator properties of KF19514, a

phosphodi est er ase 4 ﬁednt4slaﬂiun£14a&éﬁ£ed byE{g]émeJn.ngé%ﬁ o dig.%d o &97 1997
tlvewg:a R

and Il kita et y ercychtpn qéé §
i nhibitors as ant | ast Pt & R a%??ﬂ"ﬁ hB?p e E‘éMp)aE't‘ji Wl i es of
a series of - pSARFEHY ‘t’iéﬂﬂﬁ'ﬁ"ﬁ‘a‘lyé?'i@arﬁ}e‘f\FWQié%ecmejnhleOfﬂmshbﬂeﬁﬁﬁS 1099.

1999. Accor di ngtiscoverddein creceonyaasesi benefital @mﬁﬁaodﬁguableﬂaectsnfeaﬂm§tfm;nnthgthe art

withr tegar dt ;) ihiisitiod] ihave DY Movifin éWnEtPde@&la %&é@/ e.:‘»e i ? f 45' The
resent inventi 0, I sel e

IIonhl bitors for 9&;{}, §%1§J9§L 19(2%”@,(1 1Qher a 1&%‘ ng?any ﬂ?/\éﬁ‘t”‘ﬁlf "ha?r‘f?t?ﬂzﬁ'f

i nfl ammatory, r@gﬁsﬁ?s{'ﬁﬁ?r n%’aatar%ﬁgpf@m Birge L 2y -24hd9bolainerieet Rage lBnt

especi al | y #br  Feamecohd 1#93198.0895a8ArMetimet at.lr Rraimtaco b et 278&74-pr9| Toagar y

di sease (COPD) wight eflam®iffehtan inCuid! 8GR viinh Bron@BiRBY-HE Bavited N dplsaidahlect asi s;

chronic rhinit 's%lec@QGh&FHoﬁ\Qét&asl?h%ﬁah&rL Tan. Ueﬁ,ﬁs,o, Blag al A) H%g%ﬁoh}? ver,

theflrst-llne,& &L 2Py, treat nent’ o
ai rway di seases has baefl t AE-IBREEPYE P79, drappied "595 ?’Pﬂ?rt!lﬁt?fr Kf‘r?élﬂphyl I i ne,
as wel |l as pentRS'R?PF‘%’qSieﬁée Aind 11mCr” i & Pharageob 832 SEI0E SR, e Wita effedr mul as
(0.0.1), (01D. 2Novehryebteh).2Bd Fplectives pRBAHobNMIse4 HARbitorsOaOaMiakiBnatid agerdd:/ > 114
I /> HOC p~NN GyRind¥isris biologlul activities of a series of 1-pyridylnaphthalene derivatives,* J. Med.

Chem, 42 1088-1099 1999. Accordingly, there continues to be considerable interest in the

art with regard to the discovery of further selective inhibitors of PDE4s.

The present invention is also concerned with the use of selective PDE4 Inhibitors for
20 the improved therapeutic treatment of a number of inflammatory, respiratory and allergic
diseases and conditions, but especially for the freatment of asthma; chronic obstructive
pulmonary disease (COPD)_ including chronic bronchih‘s, emphysema, and bronchiectasis;
chronic rhinitis; and chronic sinusitis. Heretofore In the art, however, the first-line therapy for
treatment of asthma and other obstructive airway diseases has been the nonselective PDE .
25 inhibitor theaphyline, as well as pentoxifylline and IBMX, which may be represented by
Formulas (0.0.1), (0.0.2), and (0.0.3), respectively:
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“~Theophyl line (0.0.1) 30 IBMX CH3 Pentoxifylline (0. 02) (0.0.3) 30 July .
#2004 WD 01/ 57025 PCT/ | B01/ 00125 -3 Theophylline, which has Qﬂf Dﬁiygs one
4 of its biochemcal targets, in addition to its well charact® $ﬁ%
bronchbdil atory activity, affects the vascul ature of patients with
I ncreased pulnonary artery pressure, suppresses inflammatory cel
responses, and induces apoptosis 5 of eosinophils. Theophylline's. adverse
events, nost WOMMBHPY cardi ac dysrhythm as and nausea, acemalamstedi ated
by PDE i nhi bition, however, leading to the search for nore selective |
I nhibitors of PDEs that are able to supprgss both imune cell functions in
vitro and allergic pulnonary inflanmation in vivo, while at the sane tine
havi ng | nproved side-effect profiles. Wthin the airways of patients
suffering fromasthma and ot her obstructive airway 10 di seases, PDE4' is
the nost inportant of the PDE isozymes as a target or drug discovery

‘because of its di st rihéighyning whidh BisiteaBOES BD&Hels m&}{eﬁmﬁm&géwfdaamtt&{sy cells.
Sever al -PDE4 'ﬂ&'chér&&én%d' H?énm%% ggﬁytaﬁe%ts%{etvaécnlgt?lre o‘?rahh Srlsed.desi gned
X

to have an Inprove d th E’)eut i C concern RS
gastroint esti na? F%ff‘"en%’P‘?fBﬁﬁ%s i%*?@i“%‘ﬁ'?’ﬁ"d%”%‘ﬁ?%@t‘%‘”d%?s =W\@"Sis
above- nent i oﬁed"frﬁﬁﬁ@éﬁ“‘écfrhwh}%'am piveres events, niist fompnlp logrtiiradysihgthmianehdai r way

i nfl ammat i on areeueeabrerass mddiakd b IFDEAEHBIRA, hoksvel @RBing th's@arQ{ ﬂPﬁﬂi@'
asthma is pr edOéBeBﬁQinhiMﬁoFs"b%Bﬁétﬁét a?eeagl @/su%ﬂesﬁgtﬁill ﬂ}ﬂﬁﬂé Ly ﬁmtl:dgns - L

‘neutrophi | s appear. ta Fe . Thus
PDEs that are TRYSFY m%’ M“@Wﬂoﬂ ”h’ﬁ'é"c’f"@e F‘eq"%?ﬁ'ﬁ“ﬁ'ﬁ ha‘f'ﬂ? i'&'?’%"eélsgﬁfe*feﬁtund in
eosi nophi |l s as RKE’!‘GF Yéthip, thgtaireavm iof ratienty syfieting fone entwai and tothernbstestive atrvay|

el ement of the diseams,FRE4df thb obét iticaam sEthe POM RoZiiESas 2 taiglivier dneChideivelyude

PDE3s as wel | aschbdis deReutbs ﬁrbﬁ\h%ﬁénloé\ﬁ it tnﬁaéﬁng;o%{ BayCshetiboes

i nhi

di scovered mhlo

| nhi bitors. m%'nﬁ&ﬁ%ﬁgégagre ST v e&ﬁg '95 %P%’EFPWWQ‘?H i t or |
as wel |- as zar d3FSFInREEMoghe capsliovascdl#icgeptiiblestelt and erplie! nEVIDS Systeside efdcise

| nhi bi tors, whiHegkpye-mentiongdmenselattieskalitiingsor nul as (0. 0.4), (0.0.5), and

0.0.6), regpectively:
( ) ?Q ow ogslructlon and airway inflammation are features of asthma as well as COPD.

While bronchial asthma is predominantly characterized by an eosinophitic inflammation,
neutrophils appear fo play a major role in the pathogenesis of COPD. Thus, PDEs that are
involved in smooth muscle relaxation and are also found in eosinophils as well as neutrgphils
probably constitute an essential element of the progress of both diseases. The PDEs

20 involved include PDE3s as well as PDE4s, and bronchodilating inhibitors have been
discovered which are selective PDE3 inhibitors and dual PDE3/4 selective inhibitors.
Examples of these are milrinone, a selective PDE3 inhibitor, as well as zardaverine and
benafentrine, both dual PDE3/4 selective inhibitors, which may be represented by Formulas
(0.0.4), (0.0.5), and (0.0.6), respectively:

FHC
H CH; .0
o=_/\AN 0 2 NH
Milrinone
(0.0.4) {0.0.5)

Benafentrine ~ - (O.d.G)




“gf25 ONC Mirinorie
ZiBenafentrine O (0.0.5) (0.0.6) 30 July 2004 WD 01/57025 -PCH;
~JHowever, benafentrine results in bronchodilation only when a

‘inhal ation, and zardaveri ne produces only a nodest and short-1ived

‘bronchodilation. MIlrinone, a cardiotonic agent, induces short-lived

bronchodil ati on and a slight degree of - protection against induced

br onchoconst rw@ei/fRs but has narked adverse events,
Unsatisfactory results have al so been obtained with a weakly
sel ective PDE4 inhibitor, tibenelast, anth-a sel ective PDES inhibitor,

represented. by Formulas (0.0.7) and (0.0.8): 10

"~ hypot ensi_on.

zaprinast, which may be

(0.0.4) H3C N4( N-CH3 H Zardaverine H3C-O O CH3

o

25 -4
ed by

e. g. pchmonmnscar di a and

.OH3C -'" "O- 9% N Tibenelast Zaprinast (0.0.7) (0.0.8) Mre relative

success has been obtgjped | wi.th the
sel ective PDE4 | ' bgm%nﬁwgééfﬁﬁﬁnTﬁEFﬂf

=% &Y

ibitors. Jn viv

eosi nophils to {"ﬁ%a“f"hn d Zfdaugine, PYdiices OBIKIA E9gRst 2B sher-iyedyionerodibtio.
reduci ng the br ¥iieAe 8resdiptonic pesnt, rgese bentdited chrdptrodizhinadnd 15siigit SIPGHES biv ENES S

occurring aft er pretebtien ggainse hathde@ eRchoRREAC b ub kb Fndl SBveadPRERS S, 4 he
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t‘ é%'ﬁ% S9RiEered s Pux  of

activity ofsi nﬁa{}ea;&%.id%g%o\eﬂﬁlny@n&%éa%@ﬁygasgﬁsgﬂa@%%of efeg%@%'ﬁt”@%twgasm; mast

nonadrenergi c n
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I
oerlle(l::kvg |P|Dﬁé(pa1 If?s ﬂ@ﬁ?ﬂ%{? gréir?sﬁegtg? ERES inhibitor, zaprinast, which may be

represented.by Formulas {0.0.7) and (0.0.8):

H 0O
‘ M
H,C._© S OH . 8 N
A~ 4/ b N
. HC O o Hac/\/ H_N
Tibenelast Zaprinast

{0.0.7) {0.0.8)

More ljelative success has been obtained in the art with the discovery and deire[opment of

selective PDE4 inhibitors.

In vivo, PDE4 Inhibitors reduce the influx of eosinophils to the lungs of allergen-
challenged Aanimals while also reducing the bronchoconstriction and elevated bronchial
responsiveness occurring after allergen challenge. PDE4 inhibitors also suppress the activity
of immune cells, including GD4'_T—Iymphocytes, monocytes, mast cells, and basophils;
reduce pulmonary edema; inhibit excitatory nonadrenergic nonchalinergic neurotransmission
(eNANCY), potentiate inhibitory nonadrenergic noncholinergic neurotransmission (INANC);
reduce airway smooth muscle mitogenesis; and induce bronchodilation. PDE4 inhibitors also
suppress the activity of a number of inflammatory cells associated with the pathophysiology of
COPD, including monocyles/macrophages, QDB' T-lymphocytes, and neutro_ph.ils. PDE4
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
chronic inflammation, and are further ifnplited in the_ pathology of coﬁdiﬁons such as

emphysema.

Selective PDE4 inhibitors which have been discovered thus far that provide
therapeutic advantages include SB-207,499, identified as ARIFLO®, which may be

~ represented by Formuta (0.1.9):

HC,

\ .
Qv
SB-207,499 (0.1.9)




neurotransm ssion (i NANC); reduce airway snooth nuscle m t%eﬂﬁ'}?i 4 and
i nduce bronchodil ation. PDE4 inhibitors also 20 suppress the activity of a
nunber of inflammtory cells associated with the pathophysiol ogy of COPD,
I ncl udi ng nonoeyt esl macr ophages, CD8* T-|ynphocytes, and neutrophlls. PDE4
I nhi bitors al so reduce vascul ar snoboth nuscle mtogenesis and, and
potentially WR®rsi@se with the ability of airway epithebcrEiBon®iiss t o
generate pro-inflamuatory nedi ators. Through the release of neutral
prot eases and aci.d hydrol ases fromtheir_granul es,” and the generation of 25
reactive oxygen species, neutrophits contribute to the tissue destruction
associated with chronic inflammation, and are further inplicated in the.
pat hol ogy of conditions such as enphysena. Sel ective PDE4 inhibitors which
have been di scoVefUd%% [rdminfsigredt vy abdespiageol & Her andelft ing teidy dps agawed ncl ude
(SB- 207j 499, i designiﬁbaneucrmes&RhEmgﬁZBEvmr@h expitord) Goldid i e[@&@ﬁ@;ﬂ’bﬁ@labébo &or nul a
(0.1.9):  H3C  wkdRPHbr SBuR) TwdSSY & Rrob- s 2
PCT/ | BO1/ 00125 5 SB- 207 4%% sh%%m;ni%t’@%‘%ﬁgf)g%}etsx %%3%@5%5%%@"’3%, and
15 ng bid., has produced ” o7 ghre rieBRTSOn §OP [ragiens 1 inpaler) AlFoeeeeter 9 Bt ed
expiratory vBl uff@™ mniskation AlfrsesohHi a0 40 BB i saroup winskiens with bepnehialiejhmianvol vi ng
a | arge nunber SPP8dAnEetrepresdmtattiyEomplai@nt); sel ecti ve PDE4 i nhi bitor,
CDP840, has shown suppression of late reactioens_to inhaled allergen after
9.5 days 5 of oral adm nistration.s goses of A5 And 30 ny in a group of
“patients with bronchial asthma. @78' 6 pe Xrepresented by Formul a
(0.0.9): CDP840 (0.0.9) PDEs have al so i,nyestigated as potenti al
t herapy for obstructive [ung di seése‘? &7 i nc ng- COPD. In a |arge study
of SS-207,499 .in patients with CD, the-gro f patients receiving 15 ng
bi d has experienced a progressive inpraoesent in trough FEV1, repoljng a

ina_xir rmmn{man diff Oer PDESHhAE BIE%IB&Q 0l .%(tﬁ%lggﬁ&ma%eﬁaﬁﬂr Hﬂstr@t%ti\femiﬁis@as ngr CPI
{5Ba70ey, . A BB T e o GP95, e
COPD, " Am J. RESHPTS 99 p.fc. peyepegensed 3 pyogressie impropment it tough I-Vnireaahingay er e
COPD have been b#dwumresdn ditferénee eompatedwitrepiacetivynd 6a0tne et weeh 6, @iich represents an -
11% Improvement. See Compton ef al, “The .efﬁcacy of Ariflo. (SB207499), a second .
generation, aral PDE4 inhibitor, in patients with COPD,” Am. J. Respir. Crit. Care Med. 159,
15 1999, Patients with severe COPD have been observed to have pulmonary hypertension'. and
decreases in mean puimonary artery pressure under clinical conditions have been achieved
by oral administration of the selective PDE3 inhibitors milrinane and enoximone. Enoximone
has also been shown-to reduce ahway resistance in patients hospitalized with
decompensated COPD. See Leeman ef al., Chest 91 662-6, 1987. Using selective PDE3
20  inhibition by motapizqne and selective PDES inhibition by zaprinast, it has besn shown that
combined inhibition of PDE 3 and 5 exerls a relaxation of pulmonary artery rings which
corresponds broadly to the pattern of PDE isozymes found in the pulmonary artery smooth
muscle. See Rabe ef al., Am. J. Physiol. 266 (LCMP 10): L536-L543, 1994. The structures -
_ of milrinone and zaprinast are shown above as Foimulas (0.0.4) and (6.0.8), respectively. -
25 The structures of enoximone and motapizone may be represented by Formulas {(0.0.10) and
{0.0.11), respectively: '

' 3 H e hll/\)
LT e Qmj]/ _
HCs He” N

/(eNANC) ,, pbotentiate inhibitory nonadrenergic noncholinergic

N—N S
H
Enoximone Motapizone .
{0.0.10) . (0.0.11}
30 The effects of PDE4 inhibitors on various inﬁanimatory cell responses can be used as

a basis for profiting and selecting inhibitors for further study. These effects include elevation



decgeases in nean pul nonary artery pressure under clinical conditions have
been achi eved by oral admi nistration of the selective PDE3#dQH§%§&HS '
m | ri none and enoxi none. Enoxi none has al so been shown ai rway
resistance in patients hospitalized with deconpensated COPD. See Leeman at
~at, Chest 91 662-6, 1987. Using selective PDE3 20 inhibition by notapizone
and sel ective PDE5 Inhibition by zaprinast, it has been shown that

conbi ned i nhiP #¥¥,Sof PDE 3 and 5 exerts a rel axation okcpmerwisry artery
rings which corresponds broadly to the pattern of PDE isozynes found in
the pul nonary artery snmooth nmuscle. See.fabe et al., Am J. Physiol. 266
(LCWP 10): "L536-L543, 1994. The structures of mlrinone and zaprinast are
shown above as Formulas (0.0.4) and (0.0.8), respectively. 25 The
structures of enOX|nDne and not api zone -pay be represented by Formnul as
(0.0.10)-and (B M"Y Pidiise of pupetoyde produnliop3EBNuIIDN, dNethiBisHandElomar mONe

(0.0.10) H Mbt apécmsiadacd aPhd INFo)IQleFb 6n esinBsHhis r@&fmﬁ}m&%na PHahdRitdsOT Spen
‘various i nfl anmabisitols i itdudeBsiRONS S Sndhald aggb ‘H‘ﬁ’ﬁg “%"hf?see ece?dscT"Lﬁﬂ‘gr ofiling

and selecting i for furt stu Se e °¥ evat i on
30 July 2004_WO Q'%J 5t7"8°2§"‘ ?%ﬁ ﬁ%ﬁ‘ﬂﬁﬁﬁ%awwmpﬁﬂa%ﬂ Flvihiteyrs tvyeem firglf
super oxi de pP odiEsiggied f‘lﬂé’@'ﬁa’ﬁ’mﬁﬁ Weh ascdeprssicaxwisn ralpeimtanddenbuiiine wesi S

factor al pha (THed) digtabEsle Rapm&nmmhﬂ;hliae maEbd fefBithles b@%tﬂ&ﬁ@ﬁﬁ)es PDE4
i nhi bitors may a@dm@m)e@&ﬂ@y ., nhausea and vomting, which, as
expected, is an adverse ef f ect . The emesi s adverse effect becane appar ent’

- when PDE4 i nhi bi tor@e_be first 5 investigated f CNS inyi cations such as
depression, when ro ra nd uf yl 1ine weriC use ng ical trials.
Rol i pram and denbuf Ijqw%r esent ed b;ch F1,2) and
(0.0.13). respecti y: I pr 3

A Rolipram Denbu I:ne
10 (0.0.12) " {0.0.13)

The mechanism(s) by which PDE4 inhibitors may potentially induce emesis islare
uncertain, but a study of the PDE4 inhibitor Ro-20-1724 suggests that nausea and vomiting
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

15 -secretion from gastric parietal cells, and the resulting excess acid, by producing local
iritation, may exacerbate gastrointestinal disturbances. Ro-20-1724 may be represented by

Formula (0.0.14): °
X
OO HN" 'NH
o
H,C
Ro-20-1724 ‘ (0.0.14)
20

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

With regard to the PDE4 sublypes, A, B, C, and D, it has been found that PDE4C is
25  usually less sensitive to all inhibitors; whereas, with respect to the subtypes -l-‘{, B, and D, there
is as yet no clear evidence of inhibitor specificity, which is deﬁned as a 10-fold dlfference In
lca, values. While most inhibltors, especially RS-25,344, are more potent against FDE4D,
 this does not amount to selectivity. RS-25,344 may be represented by Formula (0.0.15):



10 (0.0.,12) Hf_ HV "\ 0 Denbufylline CHs (0.0.13) The nechanisn(s) by
whi ch PDE4 i nhibitors may potentially induce enesis .istare 3W§%5wnn but
a study of the PDE4 inhibitor Ro-20-1724 suggest s that naused tin
are at |east partially mediated by the enesis centers in the brain.
Gastrointestinal adverse events may be caused by |ocal effects, e.g.,
~rolipramis a very potent stinmulator of acid 15 secretion from gastri C

pari etal cel | WOOHN®5t he resul ting excess acid, by producipoymosabs
irritation, may exacerbate gastrointestinal disturbances- Ro-20-1724 may be
represented by Formula (0.0.14): '. 20 Ro-20-1724 (0.0.14) Efforts to
mnimze or elimnate the above-nenti oned adverse events sonetines
associated wth PDE4 inhibitors have included creating inhibitors which do
not penetrate the central nervous system and adm nistering PDE4

i nhi bitors by Inhalation rather than orally. Wth regard to the PDE4
subtypes, A B, C and D, it has b PDE4AC.is 25 usually |ess
sensitive to all inhibitors; whereag, . QQ rispkct to the subtypes A B,
and D, theré is as yet no clear evidenfe Bf Nnhibitor specificity, which
Is defined as a 10-fold difference in |Ceb~yvalues. Wile nost inhibitors,
especi ally RS-25,344, are nore potent aga PDE4D, this does not anount
to selectivity. RS-25,344 may be represent&d B, Formula (0.0.15): 30 July
2004 WO 01/57025 PCT/ 1 B01/ 00125 -7 NO2RR@528 344 (0.0.15) On tiem.16) her

hand, there is anm‘eethemsu&il.mélsweteﬁﬁs‘ea&&eéﬁacttoh&.eeieﬁvaidf%ﬂﬁ fk:éh a range
of cell types, Hikh resu

i nvestigati op o @P&4h§§b§§§1§ﬁhﬂ o?ﬁeﬂg g:%?eguﬁé‘&% h 6“05 c'W"I ess
active enantiongr anf Ees? afyevenery 4y 313(‘5'1" |sz{e"(‘i§er69dltl¥)

(0.0.1 6) It hatoB¥a@OUBbwN for some time that rotipramhad the ability to
Interact with a high-

CT-1731 . (0.0.18)
it has been known for some time that rolipram had the ability to interact with a high-
10_ affinity binding site on brain membranes, and it was later established in the art that this high-
affinity rolipram binding site (S;), which is distinct from the catalytic site (S;), exists in a
truncated recombinant PDE4A and a fulllength recombinant PDE4B, More recently, S; has
been identified on ali four PDE4 subtypes. See Hughes ef al,, Drug Discovery Today 2(3) 89-
101, 1997. The presence of S, appears to have a profound effect on the ability of certain
1_5 inhibitors such as rolipram and RS-25,344 to inhibit the catalytic activity of PDE4 Isozymes.

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

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

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

25 allergen-ind:_med eosinophllia in gulnea-plg airways,” Pulm. Phammacol, 8 37-42, 1985; (2)
antigen'-induced bronchoalveolar lavage (BAL) eosinophilia, Raeburn ef al... “Anti-
inflammatory and bronchodilator properties of RP73401, a novel and selective
phosphodiesterase Type 1V inhibitor,” Br. J. Pharmacol. 113 1423-1431, 1994; (3) antigen-
induced airway eosinophilia and platelet activating factor- (PAF)- and ozone-induced airway
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ratio in rats and dogs " Br. J. Phe@w@jlﬂ Prbe. Suppi .) 40P, 1998; and
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15 RPR-132294
' (0.0.18)

Another compound whose development has been discontinded is WAY-PDA-G41,
filaminast, which in studies in the dag, has been found to be active in the Inhibition of
seratonin-induced bronchoconstriction. Filaminast may be represented by Formuia {0.0.19):

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

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



profile of RPR-132294 and RPR-132703 - novel PDE4 inhibitors,”™ X" EFMC
Int. Synp. Med. Chem, 1998. The structure of RPR-132294-rn%b§§h 4
‘represented by Formula (0.0.18): H3C 15 RPR-132294 (0. 0. 18) 74
conpound whose devel opnent has been di scontinued i s WAY- PDA- 641,

fiitamnast, which In studies in the dog, has been found to be active in the
-inhibition of seratonin-Ilnduced bronchoconstriction. Filam nast nay be
~represented bYOBEsMsl a (0.0.19): N-O 20 NHx H3C CH3 Fi | arnmealo12s

(WAY- PDA- 641) (0.0.19) It has been suggested in the art that PDE4
Inhibitors that have a high affinity at the Sr can be correlated with
enesi s and increased gastric acid secretion. RS-23,544, RP 73,401, 25 and
CP-80,633 elicit enesis and have a high affinity at the Sr. CDP840 and

- SB- 207, 499 have % % EI |low affinity at the Sr, but CDP840 has a
significantly hi 3?" 1,029 efspigtetsed to . dpamiyliing wigh i deporbedfuntie i has
_been denonstrat ‘i%e‘?ﬂ"@\ﬁlc' @F‘Q'Pﬁsf)?ﬂ@aﬂmonhwm.bfhitelwm3 alizatam; @hiirges inesponse
in the treat mantde\@fopram ho.-80\633 eadl BREE/063 v 1S RepPasBiitddSbyOoridd (6 8.26) and

- headache. Anot heyj peclalyDi tor that has been shown to have adverse events
of nausea 30 July 20 4 WD 01/ 57025 9 PCT/1B01/00125 and vomting is
"BRL-61.063, also referred to as£C|pan1y|I|ne which is described further

bel ow. The devel opnent of has been disco nued, while CP-80, 633,
atizoram continues in devé&op - CP-80, 633 an B L- 64, 063 may be
\ 0) and (0.1.12), res 5 Atizoram

represented by Fornul g%
(CP-80,633). (0.0.20) pa
which is in devel.opnent is
studi es, has been found to be 4

5

iine (BRL-61,063) (O, ;Ll er conpound
1o@5, arofylline, Qhi Bh i gui nea-pi g
‘&ﬂyg in-the inhibitiomgf antigen-induced

Atizoram (CP-BO 633) Cipamfyliine (BRL—61,063)
(0.0.20) {0.1.12)

Ancther compound which is in development is LAS-31025, arofy!lme which in

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

10 bronmoconsﬁ'icﬁon; Beleta, B. J., “Characterization of LAS31025: a new selective PDE IV.

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

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

H
A A
O“™N" N
Cl
15 Arofyliine (LAS-31025)

{0.0.21)
A number of PDE4 inhibitors have been advanced in development. For example, the
_effects of V-11294A on LPS-stlmulated ex vivo TNF release and PHA induced iymphocyte
proliferation have been determined in a randomized, double-blind placebo-contro!led study
20" which has found that an oral dose of 300 mg is effective in reducing TNF levels and
lymphocyte proliferation; Landelis e al., "Oral administration of the phosphodiesterase {PDE)
4 inhibitor, V11294A mhibtts ex-vivo agonist-induced cell activation,” Eur. Resp. J. 12(Suppl
28) 362s, 1998; and Gale et al, "Pharmacodynamic-pharmacokinetic (PD/PK) profile of the
phosphodiesterase (PDE) 4 inhibitor, V11294A, in human volunteers,” Am. J. Resprr Crit,

25  Care Med. 159 AG11, 1999.



10 bronghoconstriction; Beleta, B. J., "Characterization.of 1AS31025: a new
selective PDE IV. inhibitor for bronchlal asthma," Third | g JL@%M On '
Cyclic Nucl eoti de Phosphodi esterase: From Genes to Therapi es, asgow, UK,
1996, Abstract 73. LAS-31025, arofy[line, may be represented by Fornul a
(0.0.21): 0 C 15 Arofylline (LAS-31025) (0.0.21) A nunber of PDE4
i nhi bitors have been advanced in devel opnent. For exanple, the effects of
V-1 1294A on WPra/3e25nul at ed ex vivo TNF rel ease and PHA ipcadamegoibsy nphocyt e
proliferation have been deternmined in"a random zed, double-blind
pl acebo-control l ed study’ 20 which has fqynd that an oral dose of 300 ng is
effective in reducing TNF | evels and | ynphocyte proliferation; Landells et
al., "Oal admnistration of the phosphodi esterase (POE) 4 inhibitor, V1
1294A inhibits ex vivo agonist-induced cell activation," Eur. Resp. J.
-12(Suppl .  28) 362s,Thdq go@rourthB44d8ilhes heenaddministered to healthy volunteers in a single
'(' Eggmic .odK.ng_m't e:seqndmaﬁﬁ.o’éhda@fzédc plad2bY-Eirolid Pldsé €stidy; M&fj?anaFHt"Qé Pmy'c)%fs': er ag g

I nhi bi t g4aq8, M al¥leecyy) [ St : . Re r. :
Care Med. 159 Agii 1(999‘.4’%35% ,_20@%9%%‘%%%’%" %@F/ PRl poses ffglo
"t'ile compound™ DA PET FAY Pisa UdiThyi AR LRI CRt CarMed BRP A168. (8% OALISI o
si ngl e escat at¥nefemislpoteptfREbIhibictivith gh IS 200mbh tithad doediorBahsveptibn; s 2aady ;
!Vbﬂ_t g_n? et a}]; ,mg ABdei Mb\tidélstla}‘ pladafdd g, 018N, n{mw][ﬁeﬂbé‘etﬁt &éoaﬁﬁlaeﬂ fdnEA)
i nhi bi tor, e c ar a els o st.hma_an arly
clinical studioeroom ‘jﬂ.e_ o2 T?‘@gaﬁw?%ﬁﬁ%%éns%@@ﬁ%a 6 AR 418 | s
5 a noderately %&k’@ﬁ?mﬁﬁﬁm?ﬂ%gﬁi tor with an 1C50 of 200 nM It has good

oral absorption; a 20929480 PLQYi D4418
has been di ﬁfo%si. Q‘g’g&i _:13'9r4omn 3%?/1el g’g%@ﬂ? &é%gﬂ%nggﬁgﬁ%sdgar'%%zégﬂggée‘ﬁ%%}', and
p y

has been repl ace "he preclinical developnment candi date D4396. V-11294A
and D4418 nay be represenygdidy Formulas (0.0.22) and-(0.0.23). 10
respectively: V-11294A D44[18 '(’d. Q,.22) (0.023) Another conpound, -Cl-1018,
has been evaluated in 54“{su ] dnd no adversayTs events were reported at
doses up to 400 ny; Pruni €t - aw,, " The ngoeel Rhesphodi esterase

i nhi bitor CI-1018 inhibitsl antigen-induced | unsi gopfyflia in sensitized
brown- norway rats - NN B
' OCH, O ~N

V-11284A D4418 '
(0.0.22) (0.0.23)

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

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

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

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

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

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

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

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

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

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

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

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

Cl-1018 (0.0.24)




conparison with rolipram"” Inflammation S-04-6, 1999. Cl1-1018 has been
demonstrated to have good oral bioavailability (57%In the 4 .@y good
oral potency of with an EDso of 5ng/kg in that sanme species. 18 is a
relatively weak PDE4 inhibitor with an tCw of 20 1.1Min U937 cells.
Cl-1018 has al so been identified as, or associated with as closely related
in structure to, PD 168787, which in rat studies has been denonstrated to
have acti vi tWOF7@28e i nhi bition of anti gen-i nduced eosi momnollmtﬁzs Pascal et
al., "Synthesis and structure-activity relationships of
4- oxal - phenyl - 3, 4, 6, 7- t et rahydr o- 11. 4] - ditazepi no(6, 7, 1-hl * i ndol i nes: novel
PDE4 Inhibitors," 215th ACS, Dallas, USA, MEDl 50, 1998.. Inferred 25
~structures for Cl-1018 and PD 168787 are represented by Fornul as (0.0.24)
and (0.0.25)r respectively: 0 HsC C-1018 (0.0.24) 30 July 2004 WO
01157025° PCT/ 1 BO/ 00125 -11 PD-168787 (0.0.25) The above-nentioned
conpounds have al so been eval uated j @‘%(_J(ml nodel s which 5 denonstrate
I
[

“their PDE4.Inhibition activity. Fg @, V-1 1294A, in guinea-pig
studies, has been found to be act “Re y¥ bition of antigen-induced
bronchoconstriction; Cavalla at al. Hct' I\y #0f V1 1294A, a novel
phosphodi esterase 4 (PDE4) Inhibitoy=Nn cellular and animal nodel s of
asthma,” Aner. J_ Respir. Cit. C_:ard 155 A660, 1997. D4418, in

gui nea-pi g studies, has been found aAgtive in the inhibition of

ant i gen-induced éarl and | ate phase %(#)@ro%choconstrl ction and(°§ﬁ_5?

eosi nophi i a; Mont a5 2kgye-mentioneyl ggmpounds haye 3lgo bepm eyalyated in gimekmodpia whictheen
found to be Bctdemensirae theePPEMiaHbItoN atvitpf Foamainge v-1i12Ha0r guieapigrmpibs, hisa;

BuLngut et aC| :I’l‘)saeesrér Bﬁlﬂ%ﬂﬁd&iu@%Qﬁhﬁtﬂ@of@ﬁﬁé@ﬂ-lnwmcﬁ'ﬁﬁﬂoﬁ%vé_ i Q?alA'
I nhi bitor,, C - 348 of %104
corrpounds whi ch OQ’ ‘\t/yec; Sglfn %évanég@ In gevgpq Paﬁ?‘mglpo? e cg'&ff(f"g D 15
22888, YM 58997"°2r§ FOFfu 'ét"“"%m%t?am"bk‘i PEfh é%géntDéﬂFSb? QFiB?arﬁﬂ as
(0 0.27), (0.0. 928‘)35 ha{ '(’Pe(!)f“E@)m beyprgve(ipthe inBiiYon of entigradnduced] epdy arid B Q@sa), N 0. 1
CHO O CH3 (DC-L3@bicirEtifion dnd BACHSsinophila; MdktdNa, ef ), fbid. CI-1018, in rat studies, has
been found to be active in the inhibition of antigen-induced eosinophilia; Bumouf, et al,
“Pharmacology of the novet phosphodiesierase Type 4 inhibitor, CI-1018," 215" ACS Nat.
Meeting, MEDI 008, 1998.

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

CHa
0O-CH,
O E g J\/i J;CH
0-CH,
CDC-3052 D 22888 :
(0.0.27) : (0.0.28)
L
) F” O
l/CHs A\/O
H,C N\ N. .0 -
| - HN Q
ct o | Cl
20 Br . . \N
YM-58977 Roflumilast

(0.0.29) ~ (0.0.30)




- 20 :x, Br YM58977 (0.0.29). H3C-N D-22888 (0.0.28) Roflumlast (0.0.30)
30 JuI y 2004 WD 01/57025 PCT/1B0/ 00125 -12 CDC- 3052 has beem (ﬂl@;%l nued
from devel opnent, but has been succeeded by very potent inhi ors of PDE4
- such as the conpound represented by Formula (0.0.31), and by the
anti-inflammatory conpound CDC-801 represented by Formula (0.0.32),
respectively: OCH 3 HOO NH2 /--CH3 10-CH3 0 NH (0.0.31) CDC 801 (0.0.32)
The conpound VP 0¥392%ul a (0.0.32) is reported to have | Coecrmouegsof 42 pM
and 130 nM as an inhibitor of PDE4 and TNFproduction, reéspectively; Miller
of al., "N-Phthal oyl -beta- aryl-beta-am nz.derivatives: Potent TNF-al pha
and PDE4 inhibitors, 217" Anerican 10 Chemi cal Society, Annheim Gernany,
MEDI 200, 1999; and Muller at at. "ThaI i dom de anal ogs and PDE4

i nhi bition," Bioorg. go. zghem Letts 2669- 2674, 1998. CDC-801 is froma
seri es of conpounds o ?ﬁ?ﬁldis%?ﬁ“%ﬁ%‘hﬁe“ﬁ‘%“eﬁfeéﬁ hag) Bre8| sygreerep by nari | y
to inprove the YRt ihibitsistodPRE4ayLh a8 the/copbounh spieckmied the Féranla {thesf),rzaat ment

of autoi nmmune by Beatiddammdier) bdtpBind €DORY1 Rrederind §FRHEAC0.032) RS AL &:
(0.0.33): 015 NO o H ThalldomgeCH

5 /—CH O—CH
(0 0.31) . ' (0.0.32)

CDG—B(M
The compound of Formula (0.0.32) is réported to have ICs, values of 42 pPM and 130
nM as an inhibitor of PDE4 and TNFproduction, respectively; Mutller ef al., “N-Phthaloyl beta-
aryl-beta~amino derivatives: Potent TNF-alpha and PDE4 inhibitors,” 2_17"’ American
10  Chemical Society, Annheim, Germany, MED! 200, 1989; and Muller et al., *Thalidomide
analogs and PDE4 inhibition,” Bicorg. Med. Chem. Leits. 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
autoimmune diseases. Thalidomide may be represented by Formula (0.0.33):

N o
N
15 . o o H

Thalidomide
(0.0.33)

CDC-801 has aiso been studied for the treatment of Crohn's disease, a chronic
granulomatous inflammatory disease of unknown efiology commonly invelving the terminal

20  ileum, with scaming and thickening of the bowel wall which frequently leads to intestinal -
obstruction and fistula and abscess formation. Crohn's disease has a high rate of recurrence -~
after treatment.

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

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

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

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



(0.0.33), CDC-801 has al so been studied for the treatnent of Crohn's

di sease, a chronic granul omatous inflammatory disease of unn &4 ol ogy
commonly involving the termnal 20 ileum wth scarring and thickeni ng of
~the bowel wall which frequently leads to intestinal obstruction and

- fistula and abscess formation. Crohn's disease has a high rate of
recurrence after treatnment. YM 58997 has an | C50 value of 1.2 nM agai nst
PDE4; Takayamaoat/si¥s, "Synt hetic studies on sel ective Tyembideor2s
phosphodi esterase (PDE IV) inhibitors,” 214U American 25 Chem cal Society,
Las Vegas, USA, M =DI 245, 1997. YM 589971§1as a 1, 8-napht hyridin-2- one
structure, as does YM976. Roflum | ast has been studl ed-for the treatnent
of both COPD and asthma, and has an 1C50 value of 3.5 nMin standard in
vitro guinea-pig nodels of asthma. The use of ' roflumlast and a
surfactant  for the.t/AYRIRBHTL whith des desigetadias tepreynot hat ees shogy tchiegioiye ( ARDS)
30 has al so beern deseiotdetlaledi rﬂihl‘isyaﬁwaérbm%/fgo@ﬁiﬁa%@&rfoﬁ Rk 8Qk2mn - 13

AWD- 12, 281, whi %ﬁ?erénémﬂﬂ%rﬁ @9%%4 ﬂﬁbr&og;oqggﬁtd g??ﬁm%ebgm?pfeﬁenm b o be

active |naratFrmfize\?{) erglcrlnltls low in
~a section which d&4F h allergic rhinitis and the use of PDE4
inhibitors to treat it. AWD-1 2,281 nmay bdEOrepresented by Formul a
(0.0.34): HO5 d HO. Lotepredzol 281) (0.0.34) Conpounds

related in structure to CDP840 . e &8s Formula (0.0.9),
i ncl ude 1-826, 141, which has be epe ctivity in a rat nodel
of bronchitis; 10 CGordon at alcr, i i oy effects of a PDE4
inhibitor in5 rat model of chroni bro‘?}chltls " Am.1l. Respir. OlL Care
Med. 159 A33,1999. Anot her such coﬁ?fﬁﬁﬁ’&“‘f%’m@'zﬁl ded in structurg %ﬁ t hose
reported in Perrier at al “Substituted furans as inhibitors of{ P82 PDE4

enzyme, " Bioorg. Med OMaRus rqialgdinstugurg oLDPSL. shpgutirthes gbpve as Faspia@8® ed by
Formula -+(0.O0. 3gy:(ude1§8@p34@im has been reported to have activity in a rat model of bronchitis;

10 Gordon ef al, “Anti-inflammatory effects of a PDE4 inhibitor in a rat model of chronic
bronchitis,” Am. J. Respir. Crit. Care Med, 153 A33, 1989. Another such compaund is related
in structure to those reported in Perrier ef al,, “Substituted furans as inhibitors of the PDE4

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

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

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



(0.,0.9) ,(0.0.35) O her conpounds which been found to be very potent PDE4

i nhibitors.are those represented by Formulas (0.0.36), (O. 03{]307%, d
(0.0.38): NCH3 NNHHN20i NNO-0 CH3 CH3 (0.0.36) : %@{A H3C, O
Conpounds have been created which conbi ne PDE4 and natri x netall oprotei nase
. (MW) inhibitory activity in a single nolecule; Goneberg at al., "Dual

i nhibition of 30 July 2004 WO 01/57025 -14 PCT/ | B01/ 00125 phosphodi est er ase
4 and matrix waetsbisopr ot ei nases by an (aryl sul foriyl) hydcomenegsaci d
tenplate,” J. Med. Chem 42(4) 541-544, 1999. Two exanpl es of such
conpounds are represented by Fornulas (@40.39) and (0.0.40): H N, OH
OCH3 5 (0.0.39) (0.0.40) The respective | C values for the conpounds of
Forrmul as (0.1.36) and (0.1.37) using a -guinea-pig macrophage PDE4 assay
were | nMand 30 nM The conpounds ldentified as KF19514 and KFI 7625 have
been shown in gRiopRNgdigstasRse St qndi realrix; metaiepyaleinpses by By (@rvlsulfdignvdidvemic tacidn  of t he
fol | ow ng: hi st emplate? inifert edlera rid(4n 641584 Nisodl O Td ebatpies bir uBiC Beapoumas BleCt | ON;

PAF-i nduced | ungp@esied 8pHiirhdid ()b g,,qu_(g,ﬁ,gg-i nduced BAL eosi nophili a;
acetyl choline (ACh)-induced AHR, I%AF-i nduced SAL eosinophilia and

neutrophilia, and anti gen-induced bronchospasm and anaphyl actic
bronchoconstrictio | ., Bronchoprotective effects of
KF- 19514 and cil ostazol in Ogli nfa-Bigs in vi @ . . 327

57-63, 1997; WManabe at al ?ﬁcd‘.); Manabe at
HC.,

O.
CH,

5 ' (0.0.39) . {0.0.40)
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 ni and 30 nM.

The compounds identified as KF19514 and KF17625 have been shown in guinea-pig

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

10  induced bronchoconstriction; PAF-induced lung eosinophilia and antigen-induced BAL

eosinophilia; acetylcholine {ACh)induced AHR; PAF-induced BAL eosinophilia and -

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

bronchoconstriction; Fujimura et al,, "Bronchaprotective effects of KF-19514 and cilostazol in

guinea-pigs in vivo," Eur. J. Pharmacol. 327 57-63, 1997; Manazbe et af., Ibid.: Manabe ot al.,,

16 "KF19514, a phosphodiesterase 4 and 1 inhibitor, inhibits PAF-induced jung inflammatory

responses by inhaled administration in guinea-pigs,” Int. Arch. Allergy Imimunol. 114 389-399,

1997; Suzuki et al., “New bronchodilators. 3. Imidazo[4,5-c][1,8]naphthyridin-4(5H)-ones,” J.

Med. Chem. 35 4866-4874, 1992; Malsuura et al., "Substituted 1,8-naphthyridin-2(1H)-ones

as selective phosphodiesterase {V inhibitors,” Biol. Pharm. Bull. 17(4) 498-503, 1994; and

20 Manabe et‘a!.. "Pharmacological properties of a new bronchodilator, KF17625,* Jpn. J.

Pharmacol. 58(Suppl. 1) 238P, 1992. KF19514 and KF17625 may be represented by
Formulas (0.0.41) and (0.0.42): '

7
N=, - A N=\
T Sy N _ x . NH
» I
-
N N "0 N" 'N" "0
KF19514 © KF17625

25 (0.0.41) o . (0.042)




15 "KF19514, a phosphodi esterase 4 and | inhibitor, inhibits PAF-induced

" lung inflammatory responses by inhaled adm nistration in gu -pigs, " I'nL
Arch. -Allergy Inthunol. 114 389-399, 1997; Suzuki at alL, " K‘?eq)v‘ﬁ’ﬁy%(ﬂrS .
bronchodi | ators. 3. |Imdazo[4,5-c][1, 8] naphthyridin-4(5H)-ones," J. Med.
Chem 35 4866-4874, 1992; Matsuura at al!., "Substituted

I, 8-naphthyridin-2(1 H)-ones as selective phosphodi esterase |V
inhibitors," BOMSMBharin. Butt 17(4) 498-503, 1994; andretvmdnaie et al,
"Phar macol ogi cal” properties of a new bronchodilator, KF17625," Jpn. J.
Pharrnacol . 58(Suppl. 1) 238P, 1992. KF19%l4 and KF17625 may be represented
by Formulas (0.0.41) and (0.0.42): KF19514 KFI 7625 25 (0.0.41) (0.0.42)
30 July 2004. WO 01/57025 PCT/1B0/00125. -15 The reported potency and | ack
of enmesis in a series of indandi ones suggests that the hypothesis that has
rel at ed-si de- ef f ect s TGeRrespolensy andlagk gf enpsis ingisprigs offindafididngs suggests that the  PDE4
~enzyne rel ati ve hythediakhatthes related sidé-gffectafifch B iyesis@d inp kA6 Bf dHfinRy icN@le PDES

(HARBS) s err ORA£hS relatd that it Hbh QRQS rdifim Do SR BARES)8erNeobO T as
0.0. 43 d (0, ; = 0,0 = . :
El. 4'] -|)oi ggri <(1Ii H@Frfhfé?’%sca?g%rr? %%E@%@%%’f"&if& %;’%‘gmgﬁéﬁ i nhi bitors that have

been created heretoforegfall into a significant nunber of different
classes in terns of th chem cal structures. Such classes have been as
di verse as phenant hr es ZE;rnapht hyri dl nes. One cl ass of PDE4
inhibitors are-lignan - 440, which has been denobnstrated to have
-activity In the inhi $ Mbe"’"‘% %0‘0'45

the foll ow ng: rly phase
bronchoconstriction { .-ﬁ- ant i gen, RRiE41meRRy-1LEbnyidy 466 1% 045D,
neurokinin A, 10 and _ewdotlenipeH, all ergen-induced early phase and | ate
phase bronchoconstri ¢iti gn and BAL eosinophilia; and ozone-induced AHR and
airway epithelial injWNy.- Optimzation of the PDE4 i nhibitory potency of
such conmpounds has | ed to the discovery of T-2585, one of the npbst potent
PDE4 i nhi bit 8rs descPBaE* hibigmitiat bave heea srepted kerajeitre fall info Dsigrificankhumpari nst
gui nea- pi g | ungf d¥En clagsed fiQermm of their 28 icalrsayctir. Bap cases had bbyn kakerd as
(0.0.45) and (4adpbhgnthidned and (pkthjddides 48Rb cidsOof@PORPihnibitors are lignans such as T-

440, which has been demonstrated to have activity in the inhibition of the following: early

phase bronchoconstriction induced by antigen, histamine, LTD4, U-4661 8, Ach, neurckinin A,

10 and endothelin-1; aliergen-im_:luoed early phase and late phase bronchoconstriction and BAL

eosinophilia; and ozone-induced AHR and airway epithelial injury. Optimization of the PDE4

inhibitory potency of such compounds has led to the discovery of T-2585, one of the most

potent PDE4 inhibitors described to date with an ICs, value of 0.13 nM against guinea-pig

lung PDE4. T-440 and T-2585 may be represented by Formulas {0.0.45) and (0.0.46):

)

H,C._0O I}]/\(ﬁ

HG ™0 AN N
: B o

NN
Na
7
15 AN
T-440 _ T-2585
(0.0.45) . _ {0.0.46)

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

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

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



T-2585 (0.0.46) Another Gass of PDE4 inhibitors consists .of benzofurans and

benzot hl'ophenes. In particular, furan and chroman rings hav jmxgbdﬁsli zed’

as surrogates for the cyclopentylether 20 of the roliprarn phar ophor e.

“An exanpl e of such a conpound is one that is apparently related in

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

30 July 2004 WO 01/57025 PCT/ 801/00125 -16 C (0.0.47) Another

benzof ur an- t YR %¥MSound has been reported to have an | Ceormmalemesof 2.5 nM

and may be represented-by Fornmnula (0.0.48): 5 XH3 (0.0.48) A conpound

with a related structure, which is not, .Rgwever, a benzofuran, is

characterized by a fused dioxicin ring and has been reported to produce

al nost conplete inhibition of canine tracheal PDE4 at 100 nM This

conpound may be represented by 10 Formula (0.0.49): H3C 0 (0.0.49)

- Quinolines and qui nol ones are a further @l ass of PDE4 inhibitor structures,

and they serve as surrogates for the ﬁ@i@ﬁﬁol noi ety of rollpram This

conpound and two conpounds 15 of simjar Structure may be represented by

“Forrmul as (0.0.50), (0.0.51), and (0.Q 5300 0 0 CF3 CF3 d (0.0.50)

(0.0.51) 30 July 2004 WO 01/57025 FCRULE
- 3

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

3

o)

. o -

O N

: ¥/
5 ' -y
{(0.0.48)
A compound with a related structure, which is not, however, a benzofuran, is
characterized by a fused dioxicin ring and has been reported to produce almost complete

inhibition of canine tracheal PDE4 at 100 nM. This compound may be represented by

10  Forrnula (0.0.49):
. O 0 ,
HC, O ¢l
O CEe
‘ \ IN——:-(O)
cl
: 0.0.49)

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

Q 0O 0O (9] .
_ . .H cl I H
) J |
. RC _ . HC

(0.0.50) (0.0.51)




(0.,0.52) Diazepinoindol es represent another structural class of conpound
to which some PDE4 inhibitors described in the art bel ong.

~Inhibitors Cl-1018 and PD- 168787, described further above, (ﬂ4?§§QC)this
- class of conpounds. Anot her exanple of a diazepinoindole, one that-has

- been reported to have an | C50 of 3 nM against the PDE4 from (1937 cells,
may be represented by Forrmula (0.0.53): (0.0.53) 10 Purines, xanthines,
"and pterldi negopepEdsent yet further classes of chen cal rcomgeusigss t o which
PDE4 i nhi bitors described heretofore in the art belong. The conmpound V-1
1294A descri bed-further above and represegpted by Fornmula (0.0.22), is a
“purine. A PDE4 inhibitor which is a xanthine conpound, the cl.ass of
conmpounds to which theophylline "belongs, has been described in the art;

Montana et at., 'PDE4 inhibitors, new xanthine 15 anal ogues' Bioorg. Med.
Chem Letts. 8 2925-2930, 1998. The xanthi e conpound rmay be represented
by Formula (0.0.54): (0.0.54) A pqQ RDEY. inhi bitor belonging to the

enﬂns rated to have an | Cso val ue
msr cel and to inhibit the growth

pteridine class of conpounds has bek
of 16 nM agai nst a PDE4 derived fro
of tunor cells at mcronolar concent &% rz at al., "Synthesis of 7-
Benzyl am no- 6- chl or o- 2- pi per azi no- 4- pynal |nopFer|d|ne and novel

derivatives free of positional isoners. Potent inhibitors of C¥#%pecific
. phosphodi est er ase drizrepifoinrigigsi rgpresent SOthdrustyci®BI0uks\GF Euinp&iAd 25 which some
2’% g 141?(7 Z éllggé g BDE4liBhitiittr§a6scAtRt In 94 f{if\ﬁdfbn Fhe PERA -innfbRSOTI-14d %)90-168787

i e i e Lepresent e
de Eﬁﬁd ér éi)'o bgl;@ fo lﬂ@ (pelsg %F coé% t% xn f?wl anfna tqru_i:

" Formula (0.0.55 g riazines repr

of chenical co ﬁ?ﬂ' ?"?J"Wh Wa?’fﬁﬂrﬁpﬁrllﬁdﬁ?’?ad?én E@I”&ﬁ@”@?ﬁ&ﬁ‘ﬁ%ﬁ@‘fﬁéﬁh
described in theE9¥celisigay be teprosented fypmauke®@068)% azi nes have been descri bed
whi ch di splay branchodil ator activi and are potent relaxant agents in a
gui nea- pi g trachea nodel . - These coo-o 5, . 9whi ch may be represented by
Formulas (0.0.56) and (0.0.57) bd derately potent PDE4

cl ass

inhibitors with I C9o val ues ofH ( Q_fndl 14 pespectively: O DiV
>-- NH _ N
H:,('.:’0
{0.0.53)
10 Purines, xanthines, and pteridines represent yet further classes of chernical

compounds to which PDE4 inhibitors described heretofore in the art belong. The compound
V-11284A described further above and represented by Formula {0.0.22), is a purine. A PDE4
inhibitor which is a xanthine compound, the class of compounds to which theophylline
) belongs, has been described in the-art; Montana et al, "PDE4 inhibitors, new xanthine
15 analogues,” Bioorg. Med. Chem. Letts. 8 2925-2930, 1998.' The xanthine compound may be

represented by Formula {0.0.54):
L8]
SN
O XX
0" "N N

CH,

{0.0.54)

. A potent PDE4 inhibitor belonging to the pteridine class of oompounds has been

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



(0.0.56) (0.0.57) - Atriazine having a structure assuned to be closely
rel"ated"to that of the conpounds of Fornulas (0.0.56) and (ébjM£2§°J S
UCB- 29936, whi ch has been denonstrated to have activity 15 ina I ne
model of septic shock; Danhaive at al., "UCB29936, a selective '
. phosphodi esterase Type IV inhibitor: therapeutic potential In endotoxic
shock,” Am J. Respir. Crit. Care. Med. 159 A6i 1, 1999. Efforts have al so
- been made i n whewsmis to i nprove the selectivity of PDE4 ippfidaidodss W th
respect to the A through D subtypes described further above. There are
presently four 20 known |soforrns (subtxqgg) of the PDE4 |sozyne,
enconpassi ng seven splice variants, also "described further above. The
PDE4D i soform nRNA.is expressed in inflammtory cells such as neutrophiis
and eosinophils, and it has been. suggested in the art that D-selective
I'nhibitors of RDEdcelhgwthby.ded.dbengatiek)aTasar4salsoef THepaadneWDERINNiBKLIaRd
side-effects. Andiepoddnidan rbamuai@ibssrat i ve di splaying selectivity for
i nhi bition of the PDE4D isof orm has -been descri bed; WO 25 98/45268; as ‘wel
as a naphthyridine derivative reported/ t® be a PDE4D sel ective inhibitor;
30 July 2004 WO 01/57025 PCTI I BO /00125~ 19 WO 98/18796. These conpounds
may be represented by Formulas (0.0.58 & 0.59), respectively: HOO
0 (0.0.59) (0.0.58) 5 Another nicoting onpound has been described in
" the art which rmay be useful in tfﬁ?ﬁ- fingntyef CONS di seases such as
. multiple sclerosis; GB-2327675; mggrh rolipra Jerivative has been
described in the art which is a PDE4 inhibito&ﬁlj;Fh‘binds w th equal
affinity to both the catalytic and the HARB sit on hunman PDE4B2B; Tian et
al., "Dual inhibition of human Type 4 phosphodi esterase i sost ap®sspy

(RR) - (+J) - meshyl - 3- ag@iinek rérdsant kOsti further class of chemical compounds to which PDE4

Bi bahon St 7 °Xy?% PR Y RIB ek il i . R g LT

Bi ochem stry 37 J 4, ) [ e and the
“rol i pram der i vab9¥)&eFEEPI 3L disppcReniodipion potivlyy 3Ad| 35 PRt (Rl 2988l D@ 0. 61)
respectivel y: Cuuinesipiy b@oee @Mdg).  These compounds,. which may be represented by Formulas

{0.0.56) and (0.0.57) below, are also moderately potent PDE4 inhibitors with I1Csg values of

10 150 and 140 nM, respectively:

<g7 o CH,
0O

. &ﬁ

7 \} N/\j-‘:o

—N
N N >N o
y=n =\
Dy - >y
' (0.0.56) | (0.0.57)

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

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

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

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

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

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

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



3 3 (0.0.60) (0.0.61) 15 Further background information concerning
sel’ecti.ve PDE4 i sozynes may be found in publications avail a@oe‘]di%(%dg%a art’,
e.g.. Norman, "PDE4 inhibitors 1999," Exp. Opin. Ther. Patents

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

t herapeutic potential of PDE4 inhibitors;" Exp. Opin. Invest. Drugs 8(9)
1301- 1325, 1999 (Ashley Publications Ltd.). 20 3.0 DESCRI PTI ON OF THE
STATE OF THE w&01/4M2598145268 (Marfat at al.), published ®ctmhetordd, 1998,

di scl oses nicotinam de derivatives having activity as selective-Inhibitors
of PDE4D isozyne. These selective inhibiters are represented by Fornul a
(0.1.1): 30 July 2004 WO 01/57025 PCT/111301/00125 -20 N E(CHZ),R (Ot
(0.1.1) Us 4,861,891 (Saccomano et al.), issued August 29, 1989, discloses
ni cotinani de cogpo ﬁ S\A%Ch function as cal ciumi ndegendent c- AVP
phosphodi esterase o % Y€ COBPREFTAY bY LoPLRTBHL FaTwian (&0-58) nd-9,079) a
(0.1.2): 0 (0. 1rFpectvelie nj coti nani de nucl eus of a .typical conpound
disclosed in this patent |s bonded directly to the_RlL group, which is
defined as 1-piperidyl, 1-(B-indolyl)ethyl, Cl-C4 #8k phenyl, 1-(1 10
phenyl et hyl), or benzyl nal |y nono- substltuted b t hyl , net hoxy,

chioro or fluoro. The stituent is bicydoj2.2. 11hgpty2-yi or x where
Yis H,ForCI;andX|s F c, OCH3, CF3, CN, O (Cl-4)
al koxy, NH(CH3) C(=0) - nmoyl ) or N(CH3
(di rnet hyl car banoyi ). I 85 (M chaghy e .) discl oses
her bi ci des such as those of For a (0.1.3): 0 g .1.3)
(0-0-58) {0.0.59)
5 Another nicotinamide compound has been described in the art which may be uéeful in

the treatment of CNS diseases such as muitiple sclerosis; GB-2327675; and a rolipram
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 humah PDE4B2B; Tian et él.. “Dual
inhibition of human Type 4 phosphodiesterase isostates by’ (R R)-(+/~)-methyl-3-acetyl-4-[3-

10 (cyclopenlyloxyH—meﬁmxyphenyl]—(i—meﬁle-pyrmlidine 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:

o>

o
%N R O’O O
o \@q . H,C—0 0-CH,
{0.0.60) (0.0.61)
15 Further background information conceming selective PDE4 isozymes may be found

in publications available in the art, e.g., Nomman, *PDE4 inhibitors 1999, Exp. Opin. Ther.
Patents-9(8) 1101-1118, 1999 (Ashiey Publications Ltd.); and Dyke and Montana, “The
therapeutic potential of PDE4 inhibitors;” Exp. Opin. Invest. Drugs 8(9) 1301-1325, 19899
(Ashley Publications Ltd.).

20 3.0 DESCRIPTION OF THE STATE OF THE ART

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



where Ris (Cl-C4) alkyl, (Cl-C4) haloalkyl, or halo. EP 550 900 (Jeschke
et ‘al .) "di scl oses herb|C|des and pl ant nemati ci des of Fornul Qb 1 4)
30 July 2004 . WD 01/57025 PCT/1B01/ 00125 -21 (0.1.4) mhere n I’s
is selected fromnunerous groups, but is usually H 6-CH3,-or 5-C; R2 |s
al kyl, -al kenyl, al kynyl, cycloal kyl, aryl or aralkyl; Rl and R2 is hal o,
CN, N2, al kyl, haloal kyl, 5 al koxy, hal oal koxy, al kylthio, haloal kylthio,
al kyl sul f onylwobsd7essl kyl sul fonyl, aryl, aryloxy, or arykthimieand R4 is
al kyl . EP 500 989 (Mol lner of al.) discloses ACE inhibitors of Fornmula
(0.1.5): (RBA)A CONHCCON HCORI (0.1.5), 10 where nis 0-3; Ris OH SH,
COOH, NH2, halo, OR4, SR , COOR4, NHR4 P N(R4) 2, where R4 is |ower
al kyl, optionally substituted aryl, or acyl; Rl is OH, |ower alkoxy,
optionally substituted aryl |ower alkoxy, aryloxy, or disubstituted am no;
R2 is lower alkyl or amno lower alkyl; and Rl and R2 is halo, NO2, |ower
al kyl, halo | ower alkyl, aryl Iomer pecific enbodi nents.
di scl osed i ncl ude conpounds sucR as rmul pR 0.1.6): /_CH3 15
(0.1.6) FR"2.140.772 (Arier ) ' [ erted to have utility
as anal gesics, tranquilizers,| anfi Je)t: ' tories, and
antirheumatics, of Formula {67ty 4ﬂ&4ﬁ9 ( uly 2004 WO 01/57025
PCT/1B01/00125. - 22 where R g4 of 3"Substituents chosen from | ower
al kyl, trihalonethyl, alkoxy, and halo; ITis H or alkyl; and R is
hydrogen or -al kyl . JP 07 304775 (Otsuka at al.) discloses napht h{i¥i ne and
pyri dopyr azi ne deri Wit #889891 (Saccomano et al.), issued August 29, 1989, discloses nicotinamide
compounds which function as calcium independent c-AMP phosphodiesterase inhibitars

5  useful as antidepressants, of Formuta (0.1.2):

O
]
oy
— H
g
RZ

{0.1.2)

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

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

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

—Q(—Y

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

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

CF,

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

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



whi ch have anti-inflammtory, inmmnonoduiating, analgesic, antipyretic,
antiallérgic, and 5 ahtidepressive action. Al so disclosed %OeJuf 004
intermedi ates of Forrmula (0.1.8): X Cx:OR RE (0.1.8) where yy%

R and R are each lower alkyl. Wth regard to the disclosures of the
_above-identified patents and published patent 10 applications, it wll be
appreci ated that only the disclosure of WD 98/45268 (Marfat et at.)
concerns i nhiWo¥EMsof the PDE4 i sozyne. The state of thecastorgdsp contains
informati on regarding conpounds wholly dissim-lar in chemcal structure to
those of Fornula (1.0.0) of the present_jnvention, but which, on the other
hand, possess biological activity sinmlar to that of t he conpounds of

For mul a (1.0.0). Representative patents .and publi shed--patent applications
15 disclosing said information are illustrated further below. US 5,552, 438;
US 5, 602,.157; and US 5, 614, 540 (aII to .§:hr gkstensen).. which all share the

sanme April 2, 1992 priority date, at a therapeuti c agent identified
as ARIFLOD. which is a conpound or I
a

. 1.9) and mamed as i ndi cated

bel ow. HC 20 25 ARIFLOO cis-14.cy entyl -oxy-4- (0.1.9)

met hoxyphenyl ) cycl o- hexane-1 - car boxyl i c ci d Thes conpound of Fornul a

(0.1.9) falls vmthln the scope of US 5,552,438 \M)ﬁch di scl oses a genus of
' corrpounds of Fo %22 , X4 X3 (0.1.10) where R, _ “’( AR5)
where r = 0 and "'s 's8%}?;‘1“%5’5'[0wpmer995£r0w§2bWﬁers@alle;a-gHﬁqos-qzﬂas - CHB;
X2 = 0; X3 = H; aligfh ksayl, 2l rAvHestkyl, anf! opegiityi; RE arfdaRRhak, O, Mozmqﬂ,),a;&@wp ul y
2004 WO 01/ 5802 8lkd;alodlBik, / BhidS hal 0, dkSifod. ha ;
and R2 = CN,  angyificradROs GRE4 V\her%&)lgm :kﬂsgl T%e !jé{lglgjci:slgltf)ﬁre rfylgxy §r
5,602, 157 and US 5,614,540 differ fromthat of US 5,552,438 and each ot her

as to the 5 defini t|EﬂﬁOOSBQt{MﬁlnéfﬁgdlDdﬂ@bsédﬂcshhiblfbrstdﬂﬂanﬁrﬂé(@1%5 the ARIFLQ(r)
conpound, is CAl. A preferred (R,)
) R,

' =
= CONH—.g—CON

N R
COR

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

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

O CH?

0

(0.1.6)

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

RI
" N
| ] H R
N > 0

0

()

20 (©.1.7)




salt formof the ARIFLO(r) conpound is disclosed to be the

' tr| *s( hydr oxyni et hyl ) ammoni um net hane salt. US 5, 863, 926 (Ch‘{ iﬁf n et

' .) .discloses anal ogs of the AR FLQ(r).conpound, e.g., h or mul a
(0.1. 11): 10 (0.1.11) WD 99/18793 (Webb et aL) discloses a process of

maki ng the ARIFLQ(r) and rel ated conpounds. WD 95/00139 (Barnette et al.)
clains a conpound which has an 1C50 ratio of about 0.1 or greater as
regards the |wW8ofsmzst he PDE |V catal ytic form which bi ndgciggdigéiasn 15 with
a high affinity, divided by the ICw for the form which binds rolipramwth
a low affinity; but in a dependent clai Q_E%e_stri cts the scope thereof to a

. conpound whi ch was not known to be a P ‘inhibitor prior to June 21,

1993. WD 99120625 (Eggl eston) di scloses crystalline polynorphic forms of
cipanfylline for treatnment of P(c)E4 and TNF nmedi ated di seases, of Fornul a
(0.1.12): NH2 2@heh Béntfoy bibeidueh® closdrizior 100Gr S, aﬁag&&:w:&moiy\eh&a&ﬁ ’lis Bl

di scl oses a net Rpghyodndli RaLab @ B t1s by adm nistering an effective
“amount of a PDE4 inhi bltoryrse&g ,d*kg conpound of Formul a (0.1.13): 30 July

2004 WO 01/57025 PCHPIEBGEATUE (Rsika ﬁﬂaddilscﬁ:sek&)aphtﬂ&dﬁeQ&prﬁdﬁ:?ﬁyréﬂ@ru)emdhﬁéI oses a
CHO KI cel |l |i nenehhse ﬁ)ﬁ-ﬁb&ﬂ)ﬁlaﬁiﬁpﬁrﬁrﬁ&@rﬁo&ﬂh% bf)BdicS ant%lre{;"c Ht!alteréglc.e QHE h
| ow- Km cAMP gpecifii esg%%ne%ﬁé(@?qosmhume E§%§FFt urn % en used t

- exani ne potent. PDEZ enzyme | ors an OPYROLSEK or der of their
potencies In elevating cAMP in a whol PORr eparation with their ability
to inhibit phosphodi esterase activit {id a broken-cell preparation..It is
further said to be found that the sol ub¥e zynme inhibition assay
described in the prior art does not reflech# behavior of the inhibitors
acting in vivo. An inproved sol uble enzyne whol e-cell assay is

~di scl osed whi chyhge SabMbd @ LI vior of inhibitors acting in
vivo. It Is furt he? dl)gl::e oseﬁ; ﬁ‘g %%ércg%g%%ls] at |l east four distinct PDE4

| sof orms or subtypestithargird foaife disaibsures wbihy pBovB@ENRRAGAteRd QW pdbishd PRerti S€ t O

a  nunber oftosphipkRtorari A bs appvéaiaﬁ@ tﬂaﬁontyhﬁ@ﬁis‘domé SR8 9%?&5&;169' (rartht fof Qget”th
ar e

i scl oour s of  (Rer Sl oPlne eBEL gE5mo. ot Sl 1 YR, aperipis Bgmator
regarding compounds wholly dlssimllar in chemicaf structure o 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). Representalive patents and published patent applications

15 disclosing said information are illustrated further below.,

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

" He

N\
Oy~ wé

, O
20 ) ARIFLO® :
cis-f4-cyano-4-(3-cyclopentyl-oxy-4- {0.1.9)
methoxyphenyl)cyclo-hexans-1-carboxylic acid
The compound of Formula (0.1.9) falis within the scope of US 5,562,438 which
discloses a genus of compounds of Formula (0.1 10)

5 - X%
{0.1.10)
where Ry = (CRyRs)Rs where r=0 and Rg = Ca.e cycloalkyl, X =YR; where Y =0 and Ry =

-CHy X2=0; Xa=H; and)Q a maiely of partial Formula (0.1.10.1)



15 applications, it will be appreciated that the conpounds involved possess
the sanme biological activity of inhibition of PDE4 as the c Wof '
-Formula (1.0.0). At the sane tinme, however, the artisan w |1 0b’s e t hat
the chem cal structures of said conpounds disclosed in the prior art are
not only diverse fromeach other but dissimlar to that of the novel
conpounds of the 'present invention as well. The state of the art contains
still furtherwouoifsasati on 20 regardi ng conpounds whi ch apgrledsdse | ar in
chem cal structure to those of Fornula (1.0.0), and which, noreover, do
not possess PDE4 inhibitory activity-simggar to that of the conpounds of
Formula (1.0.0). Such conpounds disclosed In the prior art do,

nevert hel ess; often have therapeutic utility simlar to that possessed by-
t he conpounds of Forrmula (1.0.0), i.e., In the treatnent of inflammatory,
respiratory and allergic diseases and conditzons. In particular this 25 is
applicable to certain inhibitors of enz and antagoni sts of receptors in
the so-called |eukotriene pathway.. Thi pecially the case with regard
to the |l eukotrienes LTB4 and LTD4. Ag_hord F{zugly, representative patents and
publ i shed patent applications disclosihg. rther information, of tgi s type
are descri bed bel ow, Arachidonic acid is netabolized by cycl 00%191&'7 se-1
and by 5-1i poxyY§&FHtss H fid 51 antR 5 Q¥ a0dyen SEQIORa WhRIRGH F la dhe disslogurs of
producti on of | ¥¥RE9215€ medUS BFE)540\ife trom dhet of LIRS, 852(408 tileeach bthdrasrather y
ChonDl axi S1 VASEHIAr PoLNeair iy N P e SISl pORs, PP BB 08 71
" | ynphocyt es. Thée:aH f%'&sofgkewpéucﬁ%ﬁurgﬁé@gﬁf?@m therpstvdmymetpdammoniug, 5,

i nport ant “rol e PA"4"REMat hogenesis of 30 July 2004 WD 01/57025 - 25 ast hma.
The conponents of th tLiene pat which afford targets for

t herapeutic int ervé’%téiag?\l&a%r(éhnlstﬂsﬁg%F};\tgg%i"ﬁeﬁa"taﬁgs FECANR-HE CarReytda fid-

5- Li poxygenase "AetioFaa @B ot ei n (FLAP) Leukotriene ( LTB, Recept oi
Accordingly, agents which are akbi® to iptervane in any of the steps of the

5- 5 |i poxygennase pathway afford ar { unptgobrr therapeutic treatnent.
An exanpl e of one such agent is ygenase i nhibitor, zileuton, a

t herapeutic agent identified as R be represented by Fornul a
(0.1.14): B%(;I’l PCTI | BO1/ 00125 ZYFLQ(r) : .

{0.1.11)

WO 99/18793 (Webb ef al)) discloses a process of making the ARIFLO® and related

compounds. - WO 95/00139 (Bamette ef al) claims a compound which has an [Cs, ratio of

about 0.1 or greater as regards the ICs, for the PDE IV catalytic form which binds rolipram

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

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

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

io

YO k'{>—
Z—NH
o)\N N *

20
Cipamfylline
(0.1.12)

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



10 Mouton (0.1.14) Another such agent is the LTD4 receptor antagoni st
zafirlukast, a therapeutic agent identified as ACCOLATE(r) .ﬁlﬁh be
represented by Fornul-a (0.1.15): CH3 H3CO ACCOLATE(r) 15 Zatir 3[J%as
(0.1.15) 30 July 2004 WD 0167025 PCT/1B01/00125 -26 A further such LTD4
receptor antagoni st is nontelukast, a therapeutic agent identified as

SI NGULAI R(r) which may be represented by Forrmula (0.1.16): O SINGULAIR(r)

5 Mont el ukastwé @isho256) Anot her type of the above-nentionq,@Thgh%?alE);utic
targets is the LTB4 receptor, and an exanple of an antagonist for said

Teceptor is.BllL-260, a therapeutic agent which may be represented by
Formula (0.1.17): HO 10 Bl IL-260 (0. 1.17)%Anot her exanple of a therapeutic
agent which is an LTB4 receptor antagonist is CGS- 25019c which may be
represented by Fornula (0.'1.18): CGS-25019c (0.1.18) 15 Nothing in the
above-described state of the art discloggs or would suggest to the artisan
t he novel conpounds of the present inge o or their PDE4 inhibitory
activity and the resulting signific ﬁi 'P'}y ment in therapeutic utility
and therapeutic index in the treatne ynflPammat ory, respiratory and
allergic diseases and conditions. 4.0 S RY OF THE I NVENTI ON 30 July 2004
27 In a first aspect of the present invedtion, there is provi de%lmaw():orrpound

of formula (1.0.0): )
+ 7 US 5,922,557 (Pon) discloses a CHO-K1 cell line which stably expresses high levels

of a full length low-Km cAMP specific PDE4A enzyme, which has, in tumn, been used to

" 5 examine potent PDE4 enzyme inhibitors and compare the rank order of their potencies In

elevating cAMP in a who!&celi.preparation with thelr 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 sublype has been shown lo give rise fo 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 invoived possess the same biological

~ activity of inhibition of PDE4 as the compounds of Formula (1.0.0). Af the same time,

however, the artisan will observe that the chemical structures of said compounds disclosed in

the prior art are not only diverse from each other but dissimilar to that of the novel cnmpounds'

of the ‘present invention as well. The state of the art ‘contains stil further information

20 regarding compounds which are dissimilar in chemical structure to those of Formula (1.0.0),

and which, moreover, do not possess PDE4 inhibitory activity similar to that of the compounds

of Formula (1.0.0). Such compounds disclosed in the prior art do, nevertheless, ofien have

therapeutic utifity similar to that possessed by the compounds of Formula (1.0.0), ie., in the

freatment of inflammatory, respiratory and allergic diseases and conditions. In particular this

25  Is applicable to certain inhibitors of enzymes and antagonists of receptors in the so-called

leukotriene pathway. This is especiafly the case with regard to the leukolienes LTB, and

LTD,s. Accordingly, representative patents and published patént appilications disclosing
further information of this type are described below. :

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

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



(1.0.0) or a pharmaceutically acceptable salt thereof wherein; -msO;

-ni'sl; "-j andkareO; -Ris -H For-d; - RRis H -F -d na R3 1S
H - Reis -H Ris -Hor -CH3i ZB is phenyl, cyclopentyl, g?c‘{ugk%(%,
furanyl, thienyl, thiazolyl, oxazolyl, indolin-2-onyl, pyridyl, or
pyrazinyl; - Eis -H F, -OCH3, -OH, -CH(OH)CH3, --C(OH)(CH3)2,
-()C(=O R 2, -NHS(=0 2CH3, -S(=0 2NH2, or -N(CH3)2; Wis -0-; - ZAis

phenyl or pyriglyliswere R4 is taken twice and is -F or -Gbrmfiadise R4 is a
single substituent consisting of -F, -C, -CN, -NO2, -N-12, -N(CH3)22, -
-CF3, -SCH3, -0OCH3, -OCH2CH3, C(--OCH 3,__-C(=0 OCH3, -CONH2, -NHS(=0 2CH3i
or ZA is phenyl where two R4 are taken t'c?aét her with the carbon atons to
which they are attached and the phenyl ring of which they are a part, to
forman indolyl, quinolinyl, 1,3-benzodi oxolyl,

lie ZE 0X a_zo: yl, 1, Bitﬂwnzu@i dobibshenté of he RARLEeARMwY ghi@ff%id%rlgé\gfblréﬂe?@éuﬁc .

, 4benzocl i oxanyl e . . ependently selecte romthe
group consi sti ng' %e@oﬁgre@@a@%n?{e?o%!&ab%% -Q alkyl; . hydroxy(G -C. 4)

al kyl; -CF3; -C(=O OR12; -NR12R13; hydroxy(q -(C4) a '

benzyl; or a heterocycEF#™#vi ety selected from&iBeygenssap consisting of
pyrrolyl; oxazolyl; 30 July 2004 28 thi gazel<é _oxadi azol yl; thiadiazolyl;
i mdazol yl; pyridinyl; tetrazolyl; i RAbE penzi m dazol yl; wherein
sai d phenyl, benzyl, or heterocyclyl e i
substituted with O to BnzyssJETA, HiEdEsE
the group consisting of -F; =TI
hydr oxy{Cl - C2} al kyl ; - O C(x0) R13; | 2R11; 12C(=0) R13;
-NR12C(=0) ORI 3; NR12S(=0) 2R13; - R12 and R13 are
each a menber independently sel-ected flrodf¥Rh gr| cohsisting of -H -

(A -c4) al kyl; pheny cukdtie . ‘ or benzyl is
substituted by 0 to substit , L gonsi sting of P
.and d. 30 July 2004

m no; phenyl;

ler selected from
U kyl ;

Recept

T~ I

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

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

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

Vs X
/N_(
Ho NH,
ZYFLO®

10 ' Zileuton (0.1.14) -

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

on
0o N
< l OJLN Y. H.C
e H
H N
Q 0
H,CO 0o

ACCOLATE® -
15 Zafifukast (0.1.15)




29 In a.second aspect of the present invention, there is provided a
conpound naned

1-[ 6- (4- Fl uor o- phenoxy) - pyri m di n-5-yl]-2-N(4-imno- benzyﬁ)QQﬂHWﬁﬁgﬁwide

of Formula (6.0.35). In a third aspect of the present invention, there is
provi ded a conmpound naned

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

4- am no- benzyWa@t/g¥2sof Fornula (6.0.36). 30 July 2004 3@chasaméiesirth
aspect of the present invention, there is provided a pharnaceuti cal
conposition for use in treating a subjectsoguffering froma disease,

di sorder or condition nediated by the PDE4 isozyne whereby it regul ates
the activation and degranul ati on of eosinophils, conprising a

t herapeutically effective amount of ‘a conpound-of Fornmula (1.0.0) as
defined above, toget AE st LADyIReeptarasiaarnistia mpyelukas.ayttesdplic @geamt idanfitied

. therefore. 30 JuAsyINEYOMR@Mhichmapbd refresentayEetnurfo.1.f6g present invention,
there is provided the use of a therapeutically effective amount of a
conmpound of Fornula (1.0.0) as defined in the 4@t aspect or a conpound
as defined in the second or third aspect for tRe Jmanufacture of a drug for
treating a subject suffering froma disease, order or condition mediated
by the PDE4 isozyne whereby it regiiates the getil@liOn and degranul ation
of eosinophils. 32 30 July 201} n_a CHhe present invention
there is provided the combindtion &f a~ ¢ prmul a (1.0.0) as
defined in the first aspect or a conpound~ag€ definegA n the second or
third aspect together with one or nore nenbers selected fromthe group
consisting of the (a) Leukotriene bi oS3nEWaRes. i nhibitors, 5-1ipoxygenase
(5-.LO inhikitors, and 5- |ipoxygenase activating protein (FLAP)

ant agoni sts sel ected fromthe group coM%l %g. of zileuton; ASLBH1;

f enl eut oo; tepoxal i nAnoébfhﬁfetoftﬁ%Z@meﬁ@J}\QéEe riditargets is the L

Of, an
EF éSdfij ? Zilttgbte g%arﬂpglndggnég%ﬁ?é‘%g@o Lfg@@@% ‘8‘*@”6)‘“"’ ag%r‘f/g%’é?:gz&tﬁezms of
Formula (52-11) SPGB B Ofd Pl a (5212); pyridinyi-substituted 2

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

|ndole and quinoli ne. conﬁ ounds NK—591 886, and BAY x 1005;
. (s} o
H,C CH, NH
10 _ BIL-260 (0.1.17)

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

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

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

4.0 SUMMARY OF THE INVENTION




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

L- 651, 392; am di no conpound CGS-25019c; beuzoxazol am ne coﬁﬁb Y2004

ont azol ast beuzenecar boxi m dam de conpound BI| L 284/260; conpounds
zafirlukast, ablukast:; nontelukast, pranlukast, verlukast (M-679),
RGL2525, Ro- 245913, iralukast (CGP 45715A), and BAY x 7195; . (c) PDE4
inhibitors; (d) 5-Lipoxygenase (5-LOR7 nhibitors; and 5-1i poxygenase
activating protein (FLAP) antagonists, (e) (PAF); (g) Dual inhibitors of
5 |i poxygenase (5-1:0) and antagonists of platelet activating factor
Leukotri ene antagonists (LTRAs) of LTB4, LTC 4, LTD4, and LTE4,
Antilustanunie H receptor aptagonists cetinzine, |oratadine,

desl or at adi ne, 'f ei i’bﬂ‘ Ertariel heripsantiny entign, theze &y psevtdpdhcompengd efiforowis Hler ani ne;
(h) Gastroprotective H2 receptor antagonists; (i) at- and a2-adrenoceptor
agoni st vasoconstrictor g 1 MgFli ¢ agents adm nistered orally or
topically for decongest% t 7 cted fR'om the group consisting of
propyl-hexedri ne, phenyl ep T8 Ry I {]am ne, .pseudoephedri ne,
naphazol i ne hydr ochl ort.ee s axynmet azol{ Ae) hydeéchl ori de, tetrahydrozoline

hydr odt | ori de, xyl ornet azoI-Tne hy, rocgJ .| and
et hyl nor epi nephri nehydrodhl(@[; i)
q n

ofR¥mare ai- and a2-adrenoceptor
agonists as recited in (i) ab Conmbi nation with one or nore

i nhibitors of 5-1ipoxygenase ( O as recited in (aytLeEbhove; (k)
Anticholinergic agents ipratropium brom de; tiotropium bromde; oxitropium
brom de; piF &R REcallyrscepiable pritdhsicpforbe@Ra 30 July 2004 (1) . Ell- to
Pt - adr enocepti®o; agoni sts sel ected fromthe group consisting of
nmet aprot erenol,. isoproterenol, isoprenaline, albuterol, salbutanol,
fornmoterol, salfneterot terbutaline, orciprenaline, bitolterol, and
pirbuteroL-bWFkFﬁébphylline and am nophyl line; (n) Sodium cronoglycate;
(o) NUscatL@ﬁg_ﬁgggpggg (M, M, and M3) antagonists; (p) COX-3 inhibitors
.(NSAIDs); apd nitric oxide NSAIDs; (q) COX -2 selective inhibitor
rof ecoxi b; “& ¥ HndurGir155e growth factor type | (IGF-1) ninetics;

R} is -H; :

-Ris-H;

-RPis—H or —CHj;

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

or pyrazinyl;

- Eis -H, F, -OCHj, ~OH, ~CH(OH)CHj, ~C(OH)(CHs), ~-OC(=O)R®, -NHS(=0)CHs, -5(=0),NHs,

or -N(CHs)z

-Wis -0~

- ZA is phenyl or pyridyl where R4 is taken twice and is —F or -Cl, or else R¢ is a single substituent

consisting of —F, -CI, ~CN, —NO,, —NH;, —N(CHa), -CFs, -SCHs, -OCHs, ~OCH,CHs,

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

or ZA is phenyl where two R4 are taken together with the carbon atoms to which they are attached

+ and the phenyl ring of which they are a part, to form an indolyl, quinolinyl, 1,3-benzodioxoly],

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

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

(C1-C4) alkyl; hydroxy(Ci-Cs) alkyl; ~CFs; -C(=O)OR!%; -NRuZR®; hydroxy(Cr-Cy) alkylamino;

phenyl; benzyl; or a heterocyclyl moiety selected from the group consisting of pyrrolyl; oxazolyl;



(s) Cidesonide; (t) Inhaled glucocorticoids with reduced system c side
effects selected fromthe group. consisting of prednisone, ﬁﬁiﬂnbaﬁloneﬁ
fluni solide, triantinolone acetonide, bedonethasone dipropi %
budesoni de, fluticasone propionate, and nonetasone furcate; Tryptase
inhibitors; Platelet activating facto28 PAF) antagonists; Mnocl onal

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

Anti -t i S act = ents. sel 1. fromthe. .
consi sting %?%?Z’hidﬁ%@?f Blaiaf o Sy A S B SELEH b e iRy
.(dd)  ( ee)whepein saidphenyl, bergi) or hetgocyclyl mpietpigRIsindeperdshitscbubstigried wigh 0 group

consi sti ng s@bstituith HOmM de; TCR peptides; Interleuldn converting enzyme
ors; Adhesion nolecule inhibitors including

(18) i nhi bigars:  JNPOH | ot bl
VLA- 4 ant agdhi '8 fdreroeate %tf)‘gf’%; MERH FRaERe ohntibtt orte; b GRBsErdkdsphat e
dehydr ogenagéroiyiti-Gjatiol sO-CHQ)RH; ROBI=0)NRERY ZNR'@De pNRIPC(aDIRBYNRE{)0Bel d in

t he forn1oﬁﬂ@@=@§k@gH&§Fgﬁ Bud. f gconbi nation with hydrophilic groups;
Innunosuppressiv agents se ecfeg fromthe group consisting of cydospori ne,

azat | uopri n&” AAR e msh panember indygendentl selegied, frombh grous edreigtivgchf f-riEm-t he
group Cconsi(std.gkydfpheSi; lor B whirdih )szi X0 D pR&yD X} 8334 it il hs osskect ed

fromthe graup cqonsjstj of allopurinol; . (im) Uricosuric agents sel ected
fromthe grs%ﬁgmﬁr%sé"ie%tﬁgﬁ‘g"%‘?%?%‘ﬁ’@ﬂ%ﬁﬁ%g“éﬁf‘f i npyrazone,



and benzbromrone; 3-3 (nn) 30 July 2004 Antineoplastic agents that are
antiniitotic drugs selected fromthe group consisting of vinblastine and
vincristine; (oo) Gowth hornobne secretagogues; (pp) - |nBobuk®@os4of matrix
net al | opr ot eases (MWs) that are selected fromthe group cor&sistixig of
t he strotnelysins, the coll agenases, tl» gel ati nases, aggrecanase,

col | agenase-1. (MM? 1), collagenase-2. (MW-8), collagenase-3 "a-13),
stronmel ysin-1. ( MYR a3decorit asp@iBl Wi fresént(ibt@tiorl Qhere @dﬁﬁoﬁuwmbﬁﬁﬁmﬁ (MM ?
11); (gq) Transforming growh factor (TIGFP); g’gr‘)_P at el et-derived growth
factor (PDGF)PATEd s) @i dsromieneydmyimidine-wi-2<%{ teminabanryicarkramide oup

consi sting ohﬁbaﬁﬁ@a@mngyblast gromh factor (bFGF); (tt) G anul ocyte
macr ophage colony stimulating factor (GWCSF); (uu) Capsaicin; (vv)
Tachyki nin NKr and NI 3 receptor antagonists selected fromthe group

consi sting of NKRn@Q8f asRr A3RAFeschilidlABIra Meer is BAGEX £ und ¥ed El ast ase

inhibitors selected fromthe group consisting, of UT 77 and ZD-0892; and
(xx) Adenosi n%(B&P%?Elr%Jé@mIc?ryla@/a-mw}neﬂncaéwa}%m &id frgursreseyinae 1| ate to a
met hod of tr gakhig(60.56)bj ect suffering froma disease or condition

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



intrinsic asthma caused by pat hophysi ol ogi ¢ di sturbances; extrinsic asthma
caused by environnental factors; essential asthma of unknown or i napparent
cause; non-atopic asthma; bronchitic asthm; enphysenat 036 Jalkyt2004;
exerci se-i nduced asthma; occupational asthma; 5 infective asthma caused by
bacterial, fungal, protozoal, or viral 30i nfection; non-allergic asthng;

i nci pi ent asthma; wheezy infant syndrone; -- chronic or acute
bronchoconstriction; chronic bronchitis; snmall airways obstruction; and
enphysema; - obstructive or Inflamuatory air s. di seases, of whatever
Cvbe. et ol ogy. - orth SeuEL Phist e PRt Verion B irero R GremArP L of v

ai rways di seas@pbdiddn Bhyse bfratinpnisfccisaffatigetbnf 4 difsatd) @isgHieop c&@i®hSt i ng of

ast hma; pneunoconi 0si S; hr oni ¢ eosi.naphi l.i ¢ pneunoni a; , chronic
obstruct | ve. FUTHETPY PP DR SB s ety chysey e e artiatornd derpatieen
bronchitis, Jfudcsinagtily, eonpiyng R thefapelitisfllyi effectss ambait et 4 Rempownt lof COPD

that |Is character. i.rreversible, progressive, ajrways . obstruction
hdul t T esp r ARy of QoP bR Piote e R Bt Al R BT BT ai r ways
hyper - r eact i vhérgforonsequent to ot her drug therapy; -- pneunoconi osis of
what ever type, etiology, or pathogenesis; or pneunpconiosis that may be a
menber sel ected fromthe group consisting of alum nosis or bauxite workers
di sease; anthracosis or mners' asthma; asbestosis or steamfitters

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

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

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

pat hogenesi s; or rheumatoid



arthritis that may be a nenber selected fromthe group consisting of acute
arthritis; acute gouty arthritis; chronic inflammatory arthritis;
degenerative. arthritis; infectious arthritis; Lyme arthgouUlly;2004
proliferative arthritis; psoriatic arthritis; and vertebral arthritis; 5 -
gout, and fever and pain associated wi Bh inflamuation; - an

eosi nophi |l -rel ated di sorder. of whatever type, etiology, or pathogenesis; or
an eosinophil-related disorder that may be a nenber selected fromthe
group consisting of eosinophilia; pulnpnary infiltration eosinophilia;
Loftier's syndrong® ZHith@sRecteds g Fpeent; fevenblﬂ%uﬁl%erﬁila;prftvllctfsitb%wsepef Aonary
eosi nophi | i a;thd4RAEANP BV BoRS LA SbrhpoRad 5f FEHRRS (@i0l0) @8Bsfindd ir0thanul omas
cont ai ni ng eosi nophils; allergic granulomatous angiitis or Chung-Strauss
syndrone; polSfsreRseY riaSompynd s @qﬁﬁﬂ 1n thesgeendor gind aspeslclppthe mapfaiecul i ti s;
- atopi c der rgrhighigFor tRktiR] d RbBLGuEGIEHohi d isecal didbri@ o8 béndftfon RBiaed€CZENM; -
urticaria of whatever type, etiology, or pathogenesis;, or urticaria that
may be a mentR¥r the PR isogmie Shfehe Mgresaiptes dhs P‘gt‘?‘h‘@l &td ORgrEREtAR ff at ed
urtioaria, couphsyyRet-nediated 15 urticaria; urticariogenic

mat eri al -i nduced urticaria; physical agent-induced urticaria; stress

i nduced urticaria; idiopathic. urticaria; acute urticaria; chronic
urticaria; angioedema; cholinergic urticaria; cold urticaria in the

aut osomal dominant formor in the acquired form contact urticaria; giant
urticaria; and papular urticaria; - conjunctivitis of whatever type,

etiol ogy, or pathogenesis; or conjunctivitis that may be a 20 nenber
selected fromthe group consisting of actinic conjunctivitis; acute
catarrhal conjunctivitis; acute contagious conjunctivitis; allergic
conjunctivitis; atopic conjunctivitis; - chronic catarrhal conjunctivitis;
purul ent conjunctivitis; and vernal conjunctivitis - uveitis of whatever
type, etiology, or pathogenesis; or uveitis that may be a nenber selected
fromthe group consisting of inflanmation of all or part of the uvea;
anterior uveitis; 25 iritis; cyclitis; iridocyditis; granul omatous

uvei tis; nongranul omat ous uveiitis; phacoantigenic uveitis; posterior
uveitis; choroiditis; and chorioretinitis; 30 psoriasis; nultiple
sclerosis of whatever type, etiology, or pathogenesis; or nultiple
sclerosis that may be a nenber selected fromthe group consisting of
primary progressive nmultiple sclerosis; and relapsing remtting nmultiple
sclerosis; - autoi munernflammatory di seases of whatever type, etiology, or
pat hogenesis; or an autoi munelinflamuatory di sease that nay be a nenber
selected fromthe group consisting of autoi mune hematol ogi cal disorders;
henol ytic anem a; aplastic anem a; pure red cell anem a; idiopathic

t hronbocyt openi ¢ purpura; system c |upus erythematosus; polychondritis; 30
July. 2004 - 36



sci eroderma; Wegner's granul omat osis; dermatonyositis; chronic active
hepatitis; nyasthenia gravis; Stevens3dohnson syndromne; idiopathic sprue;
aut oi mmune i nflammatory bowel * di'seases; ulcerative. coliti3)Juy20H s
di sease; endocrin opthanopathy; G ave's disease; sarcoidosis; alveolitis;
chronic hypersensitivity pneunonitis; primary biliary C|rrh05|s juvenile

diabetes or i aed sy EBkbiok S ploldifinbentBRYRI OprodE] i SortiHABHbRL oS OF

posterior uveitls atoconjunctivitis sicc epl dem ¢

ker at oconj eeveRound of Eormula {.9/@kasidefined i the fiest aspest preempotridias defingd indhe
Interstiti stic fibrosis;
psoriatic gérc? Ikm '??Ji;d agﬁ&rtogreréﬁ?}éﬁgg%ﬁ Iﬁ?rgm\?mgtgﬂg eldlyoﬁﬁhégr?l phrotic

syndr one; am&tséngyféhﬁm ul onephrrtis; idiopathic nephrotic -syndrome,

m ni mal chang ERRLRAL aNTRkQLY /s gg o] ts .

. di seases; psoeg asi s; atopl f(};{ﬁgg rréasisl t stitg{:sonpégg er rnat(%"l%tblf)lSM{1 erg'tlldc °
contact ddpwagerebeactivaing groteif (FEAP) aptagpuistp belerted: frometip Biogn SOl'mSS!{lﬂan ritubEYS;

penphi gus ﬁfﬁ%@cﬁéﬁ -t JePSERIY HBote Véi?ﬂak'bﬁott-ssﬁ’f e%&ﬁm@d& &%- e
graft rej ‘To ng organ {ransp antation anat
di sease (%‘R% Egroyalan 2.8 265flifeibutgiphensl hisyemassi of FQSF‘“‘*‘ 1(%lmnatt ory

bowel di sZasea tmemmy F&ﬁuﬂa (IR sBSALRE df Fobh@iN (11 2),0RidyLRBSIgEd 29 Of

ul ceratlve coI| UC); col l agenous colitis; colltls pol yposa; transrmral
colitis:; ﬁ%‘ﬂé ‘%ﬁ‘l“%‘%‘ﬁ‘é ??érﬁ)l 2-cyageqyinoline Resapous Lnffs a7iapal, dhol ol g

eti ol ogy, thomﬁk&ﬁgaﬂagmgommtmﬁﬁlmboﬁ hat may be a . menmber sel ect ed
fromthe group fon |st|n of re sE’l&?allure acute renal failur cachexi a;

mal ari al cache ‘X‘ﬁ?f“ﬁ‘is Lol 19D mad L5k splegh f%?&“ e
cachexi a; goraxpkmmmgssﬂ@hato&ﬂ:ﬁna;o@r SO 1651, VLSRAGRO cSpuaad mc:s-meéaem a;
and cachexi onsequen fection uman i 2NCy
virus (H Gf‘?za%mﬁﬂ'/m “ﬁm‘f'@ %zﬁlﬁ%nm%%oﬁ?mpﬁﬁuﬁ@g% “nduced
pul nonar'y dasppeyrde zafidukast, ablidasie mootekikait, gerasialest, pedukast \MES7#)0 BGF1255,sRo-and
secondary ﬁﬁﬁm?ﬂ:ﬁ 2%&%Yn9{9gous system di sorders of whatever

oge

type, etiology, or~a tentral nervous system di sorder that
may be a rrenbe(c)sell’mgﬂﬁfilmsmthe group consisting of depression;

i oependontd BIbAIARICI MRREY bR \ALNCIEOR o

Hunt i ngt onﬂﬁa%h‘ét’ﬁ'ea Wl son's disease, paral y5| s agitans, and thalanic

atrophies; - eCtH@Rinh@HBE oF Silipokyde s ¢-1.6) hnd ¥nk &8 p1atEI Bl
viruses .. i érl%se the production’ of TI?\IEIIE aintherr E or vvhe?el n such
viruses ar insitive to upregulation of TNF-a in thel r host so that their

replication or (gt heLenkbttidhe MGEbiidd (LERASG LELBAMEES s, iidIaA®;ed,  including a
virus which is rrenber se] ect%ed f('r[‘om the group con‘él sting of H[lV- 1, H V-2,
and 30 July 20 tilushnumc Hi receptor anlagomshs cetirizine, loratadine, des oratadme,

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



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

- including Herpes zoster .-and Herpes.slnplex, -- yeast and fungus Infections
wherein said yeast and fungi are sensitive to upregulati on3d)yu[g'ﬂfo4a or
elicit TNF-a production in their host3zze.g., fungal meningitis;

particularly when adm ni stered In conj uncti on with other drugs of -choice
for the treatnent of c _yeast_an egl.l u}@;g g but
are not I|mtg§ o‘52 p(§ %&H} °c\éEt°r 8N, oI ynycl nhgl{‘ fil azoI es, tﬂ%

clotri nazmaprommhzisb;&omda nammr\ehnearvdbut@olomﬂb&tﬂmob fOT'F‘P'ie‘é%oF"é‘g? sl g

St uconazgl]e!ﬂnd itran Zoh‘%olteﬁoﬂ%ﬁgm&af' cins, e.g., Anphbtericin B aha

I i posorral ot SR m-a-reperfusion injury autoi mune
di abet es; ret i (ol Ehﬁoph)rﬂnmmﬁymrophxﬂmen i ynphocytic |eukenmia;, H V-

i nfections; @rs 3 &% &2&3 ki dney and ureter disease; urogenital and
: gastroint estl n dirsorders; ‘prostate di seases. Yet another enbodi nent

may .be the con@unmwnmﬁmtaf(bﬂfmdm wfegeR™he useful in the
treatment of (- )@{%ﬁﬁ, rﬁg@,ﬁg sa@lgnﬁﬁyo,g&n@pupgns conprising: joint
eurrat ol d art

i nfl ammati on, tis,” rheumatoi d spondylitis, osteoarthritis,
inflammatory bepel Gﬂ)m&a;veliﬂﬁlﬁfoafdféé&dlﬁ;ol [ t| s chronic.

gt onmer ul onephri d [ g iti 3ﬂm ease; (2) respiratory

di seases and c8 dlgﬁﬁﬁg' ﬁ%ﬁﬁ@%ﬁ &ﬁgﬁﬁi e respiratory distress

syndr one, chro@ﬂc pritlesonidé;:y | nfl ammat ory  di sease, bronchitis chronic

obstructive air d. CO eases and .

condi ti ons conﬁ $%§§€é$§°§9 §§6Fk8m§ﬁ3€ﬁ&%§ﬁ c Eog?56¥mgbatlve

Sep?IS Tomxsmmxmq&kmﬁyﬂmhopeﬂmkﬂuerﬂaﬁdmﬂya&gmaﬁddmembmnﬂacgshmaggqm ra

or funga and conditions
gxﬁw Jna@rhud%%gid%gl%tles re g o(nal)e mometason%%%ﬁe At

conpri si ng: ol nhruné tEm ¢ upus osis, graft vs.
host reacti on, (a) i o'@lrynwembf])M| ons, rrul tiple sclerosis, psori asi s, and

al lergic rhinitgs: @ﬁ@eééh‘éﬁ,gﬂmﬁ and conditions conprising: bone

resorption dlseases reper Ion Inj ry, cacheX|a secondary to Infection
or malignancy; @ich MW@@@%@M?WGW&WWWM@%l ci ency
syndrone (Al DS) huggrszg,mmunodef i ci-ency virus (HV) infection, or AlIDS
rel ated conpl ex _iARC) Kel oi d formation; scar tissue formation; type 1

di abetes nmellit Aixii-twraericeastosis Etor ATNED mascrelepddrpnotherspup yssine 5. 0

Conmpounds M W\éﬁ&bp_@p is concerned with a group of novel
conpounds whi ch IS bi ol 0Qi cal | y active as sel ective PDE4 inhibitors and
sef

thus especi al I y¥ MARs fremtheerqupsprsistingoflefiupenaidgie and debil.itati ng

di seases ast hmaand 'MR’}Q tidesObst ructi ve pul rmnary d| sease. Thi's novel -
grl(i)ggogg (I;grlr??lé%%m@ tHquesent ed m;/ynlior(_%n%m(l 30 July.2004 WO
+ IMPDH inhibitors;

_(dd) Adhesion molecule inhibitors including VLA antagonists;

() Cathepsins; |

() MAP Kinase inhibitors;

(88) Glucose-6 phosphate dehydrogenase inhibitors;

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

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



-38 (1.0.0) ~.In the above Formula (1.0.0), j is Oor I and k is 0 or 1,
-both of whi ch are selected on an independent basis. Were both j and k are
sel ected as 0, the resulting conpound of the 5 present 'nvﬁ'ﬁdlﬁﬂ%df
pyrimdine, which is the preferred 'conéégur ation for said conmpoun

meani ng of; or k, or both may al so be | ected as 1, in which case the
resul.ting con[xﬁﬂndaﬂﬂ&eopﬂdsudé};emé &raﬂh@fahm&cr&%@el&@d%n( e Qidug dnsisng
corrpound %‘ﬁ‘ % is further characterized by the bridging noiety
W which” has aﬂ% FREGf --0-: --N(R3)~-: or --S(=0)1-, wheret is 0, 1

or 2. and R3 l(@o) lﬁ‘ommﬁmse(ﬁ&go@és al kyl, (C1-C3) al 'koxy, hydr oxy,
phenyl, or I IS rred. t hat of --0-, and
where it has t nlé‘g%ftcr'fa L&memp‘fpr?tg‘”ﬁ‘r g&éﬁ)égatt‘ﬂ%l s&‘?"sﬂﬁf FOWRAt a
sul f ony| - pansiddnigreg theshretslysirestie taliagehies, MR glayindses SiapRarialte cdllagiibsel WAEP-

i ts over aph BeERREANT R st dare bty aliprl SRR -and R

have t he lﬁ}andstgpmﬂym:{(mm al kyl ar -(C3- C7) cycloal kyl, said alkyl or

cycl oal kyl noi e y be subs uted by 0 to 3 substltuents Rt. Were RA
and/or R5'is d&hG'GlF meaning of RO is defined as
-OR12, where I'\Q&]Z |Blatelet-detrihai |ficdk?QPDGIPH substituent is subject to the

proviso that f d al. her a Ilcable meani ngs of RA and_Ra, the
posi ti onal r el |0€1‘§WP§§ ml frRon gher srauR; gersiiineuenbasiiireblast he 20

correspondrmxjﬁfa&bt(bwﬁ)pal that is a rreanl ng of E where Els --OR42 and R 2
is -H-is oth i cinal one her _wor ere E has the

neani ng of - § ?ﬁ*ﬁe JATH $eo°°{°ﬁ%s tng facto f%%“ 3,r-, mis 1 and RA
and/or R$ Is s(ub)stﬂtpsaed, by -OH, the resulting two -OH substituents may
not be attach vi cipnal . Th|s r oyi so
applies. to eg,,)t W% ﬁﬁt &ﬁ%?% 5‘7‘?‘ ‘5\ ,°¥or

t aken tog mw&am@!@pmd@m&ety of -‘Fornula (1. 1. 0) The meani ngs
of . RA and Re h eD¥hec it Rz :!gﬂg R eani fall .
under the above-described proviso @‘tﬁlg?ﬁgg%ﬁg% gﬁfﬁgﬂ% aag?)l/ 00125
-39 Concer ni ng("i“he@ﬁ‘%ieégymaﬁt?tqfh@nﬁs@ﬁt-hand si de of a conpound of Fornul a
(1.0.0), one of the neanings of said noiety is defined as a saturated or

unsaturated cyclic or bicyclic (C3-C9). heterocyclic group which is a
menber sel ect 4 ekanmin errhedingmbumgy régn iagiethndjofdkatingr suhipét suffetig foomd ; pyrrol yl ;

?E az 3' yl dlzslaa%@&%ﬁalu%ﬁ mecid?éd%? @k ¥bia ﬂso%?&é":h ﬁ?z@ie%kmg%ﬁ@:lcwauoﬁ?ﬁ@d' azol yl ;
i adi azo

azo yrazin rimdin yridazinyl; tri azol yl;
tetrazol ﬁg“q“ﬁﬂﬂﬁ‘lﬂ‘mbé%g‘b‘{hb% E'ﬂy mﬁéﬁ’%‘? Ff‘i“je%'i}?“ Bf@l—"fﬁﬂazol yl;
benzi m dazgngtit » thisepeatisdyzediotive anhlﬁlﬁtbfsﬁmmﬂyﬂFpmbl&r(ZD D) aa d@tribkd abogui noI i nyl;

'ni ?gg' ?ﬁlﬁﬁﬂothepéﬁibgﬂn% lngsyl:le a pM%@J] E&%losmo%%; u.gtlﬂl &%aathériwl!lﬁc 't wll be
treatment, comprising a compound of Formula (1.0.0) as described above together with a

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

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

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



pyridyl is not recited In this list of heterocyclic groups. The reason that
"pyridyl" is not .included within the neaning of said heteroc c~s i, C oup 10
defined under. -(a) is so that the pyridyl enbodi ments can Yhee ed

w thin the-meaning of ~ the ZA noiety defined under -(c), which permts a
differentiation in the scope of this preferred subgenus. Accordingly, a
heterocyclic group recited under the -(a) neanings of the ZA noiety is
substituted by 0-3 W substituents; whereas, under the --(c) nmeani ngs of
the ZA nviety, said pyridyl group is substituted by 0-3 R4 substituents.
.15 Preferred émbodiments of the conpountfs of Fornul a (1.0.0) under the (a)
meani ngs of the ZA noiety are furanyl; thienyl; pyrrolyt; oxazoly];

t hi azol yl.; oxadi azol yl; thiadiazolyl; imdazolyl; pyrimdinyl; indolyl;

QUi nol iyl 1 e RO et R A sl s e iy o S
done in accordéngglc\%%ggﬁ% %8@%?’%%&%8’%%%&?? orbrioge Bt ra gause! Weare has
been taken in [FAVPIREReLRolRF: ersentialpsiya efgnkaowqeringprerent cagsronan-atdpicastimain t hose
cases wher e t hédrdnehitie pghrta eBplyseratoveabthmeyexercissdmtcdmithing; octiphngl iafthid: ent

posi tions i s t hfectieBEhmSQITADY Atk fadlyal] pRosTBd e gi £ferant. , e.g.,
oxazol e and ls%éiéﬁgﬁh:%ﬂ%ﬁyiﬁfgrﬁ singraﬁ]:i?ilnd _M%ﬂﬂ%ﬁﬁfgﬁ%r&h@@%ﬁgy tﬁ'e 1,3
of th

and 1,2 position e ring, respectively. The situation with regard to
t hi azol e and i sot hi-azeéni dr ScutMnEIPEIASHICtbrI cighicrdhBHitisE SRR Sirwd})O Ve ¥Edtion;
di fferent nanegnfdnfpnfehaavai l abl e .to distinguish between or anmpng
structural isoners. For exammpl e, oxadi azol e nay have the neaning of a
1, 2, 4- oxadi azol e or- obstiigtiBe 4¢ dHamhatI leieway\liseres] oh @hgbvas b eetioREyN or
"10)9(,6191' aZOlj_E_'lOI Spl:;inaﬁﬁma‘tatheqsgﬁﬁ% C@_[ﬂhh]ﬂrlﬁatéry %rn\%?s @%ngltﬂﬁlzlﬂ%y%te ane ber selegted dt

, 3, 4- oxadi azo b j odinents o enzor used type
are those wherej nﬂ%rAgrQ@_an%‘ﬁ%&?%ﬂgﬁg@ﬁ%ﬁgmgﬁg?'ﬁ%wl‘negs"bqp@' PEERSYst i ng of
2, 3- benzof ur anﬁ'fr?"icz?b\?'-“ﬁ’f“f‘?ywr‘a’ﬂ@ﬁzdﬁ-eﬁsﬁ {EPRAY, COPR it iiplresi dvnnicpsensifsur any| ;
benzol[ bj t hi enyPYmengygcphyserny doHispriph assogdedtiokwity COPR Hhst ihemazopyeaby | ; 4H- 1-
benzopyranyl ; inevesiizepragigyivasiyiays obktrieiom Byt respiS@E <888 Bytldromd YAREH), IRy 1 ;

i soqui nol i ngl ; educetbaBors ai \ tty b i : .
1,2, 3,4-tetrahydro-i soqaimxr?gsltri{yﬁé;@&% 3- gg%zd(‘)t(rﬁ%%?"ﬁ t;hergqyli 2,1- .
benzoxat hi ol yl ; benzeneamaesbyidsis of wRstdyemignes etiog\o iol bathagerbsifen phamsedaiby | ;
Il, g— Benz_odi E EI &ht}ltabff&a rﬁgﬁﬁ{ @Eﬁ&ﬁﬁﬂn{tﬂé g?‘!nhfv|céns§t?@%@$bh‘iﬁ2@sﬁ%¥%aﬁfite Wéngcars’
, 2- benzi sot hi gzl khn - ; . P v :
01/ 57025 PCTRBGL/ 00125 - %;&%'nzo %E'§ﬁ$¥§%ﬁs§%T- et st ©
2H 1, 4- benzoxaZl Byt P 1o BHZOPhPRES 1S ushfrom osfsigh, Seathersipieiogs cauged vabol i nyl ;
qui noxal i nyP; [BRREHen efPmyarticles; siipsision piindery dibeBeyssinmsi oachttarcdist dsthrH-
1, 2, 4- benzo- t hamiddlempumdeonicdlst 1, 2, 4- benzy- oxadi azi nyl ; benzoxtri azinyl;
1,2, 3-benzotri azi nyl ; ]ﬁ]mz 4-hbenzotri azinyl; and benzotetrazinyi. 5 In the
_description herein, PREHEPIRSHE OB et&’iﬂﬁy@fR’F&qg?fsfsﬂ?ftbfﬂ“%lhsi“?b‘ﬁﬁrbcias usual I'y
set .member selected from the group consisting of acute bronchitis; acute laryngotracheat
bronchitis; arachidic bronchitis; catarrhal bronchitis; croupus brofichitis; dry bronchitis;
25 infectious asthmatic bronchitis; productive bronchitis: staphylococcus or streptococeal
: bronchitis; and vesicular bronchitis; ‘

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

30  bronchiectasis; and follicular bronchiectasis;

-— seasonal allergic rhinitis; or perennial allergic rhinitis; or sinusitis of whatever type,
etiology, or pathogenesis; or sinusitis that may be a member selected from the group consisting

of purulent or nonpurulent sinusitis; acute or chronic sinusitis; and ethmoid, frontal, maxillary,

or sphenoid sinusitis;



out, e.g., "1, 2,4-oxadi azole". However, on occasion and usually as a matter
~of convenience, the generic term e.g., oxadiazole" may be used. It wll
be understood that in these instances the intended neaning i 0Qfeneri C
termthat is being used, e.g., "oxadiazole", includes all of the possible
structural isomer forms, which In this instance would be "1, 2, 4- oxadi azoi e"
and 10 "1, 3, 4-oxadi azol e". The optional substituent W on said ZA noiety
is a nenber selected fromthe group consisting of -F, -Cd; -CN, -ORi 2;
(C1-A4) alkyl; (C9-C7) cycloal kyl; -CF3; -C(=OR17, -(( 0)0?12 - NO2;
-NR12R13; hydroxy(Cl-C4) al kyi am no; phe#81; and benzyl; where R12 and R13.
have the sane neani ng as defined above; and where said aIkyI, al koxy -or
cycloal kyl is 15 each independently substituted by 0-3 R18 substi tuents

In those preferred e’mé?ﬂ'a r}atﬂﬁnhpgf ‘t',ﬂ?évgrrt%seen oo VENL anvé@ ; rLeu ag
frg: et}/ i s substf tuéﬁd ereemge&é%tcjt tﬁ‘fﬁz e%‘ép-ﬂ?%gﬁfg:bg@ Ei@jtl\ggigcu?;goity F;
;cycl opr opyI cﬁfﬂ‘lﬁt'Nl-@mﬂhh@ﬂ@"R!m a@rmSCHBgenerai@HZchmr,s infeQiBClHRICES | LymEH( CH3) 2;

- O( CH3) 3. Wakthriiis;p@ardive @ristas fsofutiehdritseshaoaadi Mems;s i nvol ving 20 Rf 8
-as above-recited, the nethyl, iso-propyl, methoxy, and cyclopropyl
_noi eties may be furﬂﬁérﬂ"%ﬁtﬁéﬁﬂdtpﬁt‘@‘@OQﬁ}edRifBiﬂﬁwafm,| s preferably a single

substituent that is IE} Jﬂ%ﬂﬂ% t&lﬂiydlso%g &%etgvefr g e g%%g'g??ggeg%h%tala?g of

--F, -CF3; d
Formula (1. SHO)S"?“??"IE{:%SVggﬁP% th“ﬁy et*’n‘@em ’i:sfeﬁ?é’aﬁ?f'ﬁb%gr‘B’P enyeting af npj ety

~ conprise a pherepsinoghiliapppimgyery fiteaion 2&inAghilias beffleie rspidroma tchvoniee sgemophizo t he
' corrpounds of t hpaeynionts;Srpical @Mﬁﬂfafy%smoﬁﬁIlaV\&]oﬁchﬁelﬁrﬂmic%wno;i@ %%}gﬁ&'n@nd
partial forpul geanlishit 'c&ﬂatrﬁrBe&%InQphllsV\%Er ic 0&9 £ %n&il'lst rop%'ﬂlig%ttrguas

conponent s ther eof-

conprise(s) an ES'H"”‘SH’;&‘B’ aﬂeﬂﬁ'ﬁ%ﬁ&ﬁ%&?‘ﬂéﬁﬁ?‘?ﬁeﬁ? %#C‘ﬂ‘f‘% rogen aton(s).

Where there is mre-anhﬁ@deaﬁﬁfusw%mrgweM@nora aii: £ EBzehdicy are sel ected
i ndependent |y of each other. Further, it wl preciated that 30 said

ni trogen oxide forH{igyia Ahalsyes E’P%é“ql%p’roéeaé‘??ﬁ@ﬂma@f ““Naﬂa-tha( oy be agrembay| - + (O k
where j and K selesedOfrani. thib, groupSdonsisingt telmaiieamédiatddOiiBalia chripidhmemedidtan t he ZA

moi ety is asph%nwénaoam@wgb.dyhlatgfammmed I:md&ﬁé‘ phfsu RS ifobde Sriflia Osds 54
substi tuents. st oad .t hat ggltuenl R4 TS ttached

only to avail ab % carrf:')on 3@ 5a5|1|c Ao %teof BT 19581 GOA2E %1 at ons
and that R4 isS9iprds yrliepa: %ﬁ“@‘ﬁﬂ?t’ir\%ﬁa%m'ﬂmw fornpgitin thegeaviips! @it hr ee
such substi tuerwrﬁactmndawarpp@@em?nmpummcana'e R4 has the neani ng, anong .
ot hers, of a nmenber selected from-F; -CN, -ORi 2;. -S(=O pRi 2; .
-C(=O RL2; - Q(=0) CRYBe 6@?‘%}“@?@3 ek@ﬁ% or mﬂ@}ﬁ?ﬁ?mymetlw@(th@wgms 5
=NR12R73; -4R1'"eMmben) felepted gy Ae(efwomzshng NiR1abBfic- Q)rRDitis; casdte  catarrhal

-Y( :Q) pNR12R1 3 ;conjmetivifis: paciits contagious conjunctivitis; allergic conjunctivitis; atopic conjunctivitis; -

chronic catarrhal conjunctivitis; purulent conjunctivitis; and vernal conjunctivitis
- uveitis of whatever type, etidlogy, or pathogenesis; or uveitis that may be a member
selected from the group consisting of inflammation of all or part of the uvea; anterior uveitis;
25  iriis; cyclitis; Iridocydlitis; granulomatous uveitis; nongranulomatous uveitis; phacoantigenic

uveitis; posterior uveitis; choroiditis; and chorioretinitis;

~ psoriasis;

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

30 sclerosis; and relapsing remitting muitiple sclerosis;

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

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

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



0,.1, or 2, and R12 and R13 have the sane neani ng as defined above. R14 is
sel ected in turn, from-H --CH3; --CH2CH3; iso-propyl; and ﬁ@féquyl
In preferred embodi ments of the conpounds of Fornula (1. 0. 0)30c 0
single or double R4 substituent, that preferably has the neaning of --F;
--C; -CN, --NO2; -0CH3; 10 -C(:'O)CHB; -C(=O NH2; -N(CH3)2; or

-NHS(=0) 2CH3. In still further preferred enbodi nents of the conpounds of
the present Invention, two R4 substituents on adjacent carbon atonms where
ZA |s selected as phenyl, are taken together wth the carbon atons to
which they are attached and the phenyl r#g of which they are a part, to
forma benzofused heterocyclyl nmoiety. It will also be understood that in
nam ng the 15 benzofused heterocyclic noiety that defines R4, the phenyl

i ng defini tituent ttach
gldjngceﬁt | 2:atpgo‘%ééar?%gnam@ersr?ﬁfnmar\",\%ﬁls ée["ﬁaec’"??'g?‘rlgu‘%gm? A TR e nlﬁort i on

of the entire SBVStevertnipansop ryndseme: deiersibs fretee geiERe infereatyry (et
defines R4 in dkeses aivbetle nelitbs Cohn't lizegse; eaeitrin | opa@ndpbiny}, Gansh Hibesse;al SO

ul It | rr?t gl y “def saasdobif) Qiveck; er&ibn'nyi:é?seﬁﬁﬁ ﬁr@iﬁﬁlﬂh ﬁHaa?y biﬁaﬂﬂ@&ﬂﬁ@%v@nﬁgﬁ moer

sel ecte rom r n hose r

2, 3- benzof ur antd{ageéeg Oqg i %r % enzg’g ?uar"}ieﬂor = gﬁm’? E':'li'fQ il P%S?ea?’h%r"%l so-

benzof ur anyl - }ﬁ/ﬂBtP‘i?f‘j"'Tch"HB [Sterry pPijess; WGEHWW‘FW% Aisfisp ftergitiab pyinomapy. fiprosts

- benzopyr anyl 80in@stitial REDHrOAE: BIbHBHAE BBmenssy fbbsid; oydic ez msbriatky krthritis;

1H 2- ben;opyr agiiner@briepRIBSWith b WRRLLURYhrotle syrRroRed RRE HbMASlibithrits; idiopathic
nephrotic * syndrome; minimal change .nephropathy; inflammatoryfhyperproliferative  skin
diseases; psoriasis; atopic dermatiis; contact dermatitis; aliergic contact dermatitis; benign
familial pemphigus; pempﬁigus erythematosus; pemphigus foﬁaceus;- and pemphigus .
vulgaris;

= prevention of allogeneic graft rejection following organ transplantation;

- inﬂamn_xatory_ bowel disease -(IBD) of whatever type, etiology, or pathogenesis; or
inflammatory bowel disease that may be a member selected from the group consisting of
ulcerative colitis (UC); collagenous colitis; colitis polyposa; transmural colitis; and Crohn’s
disease (CD);.

- septic shock of whatever type, etiology, or pathogenesis; or septic shock that may be a
member sefected from the grbup consisting of renal failure; acute renal failure; cachexia;
malarial cachexia; hypoptiysial cachexia; uremic eachexia, cardiac cachexia; cachexia
suprarenalis or Addison's disease; cancerous cachexia; and cachexia as & oonsequence of
infection by the human immunodeficiency virus (HIV);

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

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

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



a R NRas PG'Il 801/00125 Rte isochromanyl 1,2, 3, 4-tetrahydro-

I

|,2,3,4-tett aahydro- quinotinyl isoquinolinyl 1.3-benzodioxolyl _3H 2,
| - benzoxat hi ol yl benzoxazolyl i 1,2-benzisoxazoiyly S 2.1-b | yl
1, 2- benzodithiolyl 1,3-benzodithiolyl benzothiazolyl +s S

1, 2- benzi sot hi azol yl benzi m dazotyi R | indazolyl 18 1, 4-benzodi oxanyl

4H 3, 1- benzoxazi nyl 2H 1, 4- benzoxazi nyl 1, 4-benzot hi azi nyl
1, 2- benzot hazi nyl 30 July 2004 WO 01/57025 -43 R |Is qui nazolinyl

qui noxal i nyl

R16 S, NH R16- pht hal azi nyl 1.2, 3-benzot hi adi azol yl

2H 1, 2, 4- benzo- .2H 1, 2, 4-benzo- thl adi azimy!l oxadi azi nyl

THIV-3; cytomegalovirus, CMV; -iriﬂﬁenia; .adenoviruses; and Herpes viruses, inc!u‘dihg Herpes
- zoster and Herpes.simplex; .

— yeast and fungus infections wherein said yeast and fungi are sensitive to

“upregulation by TNF-a or elicit TNF-«c production in their host, e.g., fungal meningitis;

particularly when administered In conjunction with other drugs of choice for the ireatment of
systemic yeast and ﬁ;rigus infections, including but are not limited to, polymixins, e.g.,
Polymycin 'B; imidazoles, e.g., clotrimazole, econazole, miconzzole, and ketoconazole;
triazoles, e.g., fiuconazole and Hranazole; and amphotericins, e.g., Arnph'pte_ricin B and
liposomal Amphotericin B.

— ischemiateperfusion injury; autoirﬁmune diabetes; retinal autoimmunity; chrenic
Iymphocyttc leukemia; HIV infections; lupus erythematosus; kidney and ureter disease;

. _ urogenital and gastrointestinal disorders; and prostate dlseases

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

DETAILED DESCRIPTION OF THE INVENTION
5.0 Compounds

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

Rs



~H PCT/ 1801100125 cinnolinyl N NON R9 benzoxtrjazinyl 1,2, 3-benzotriazinyl
1, 2 4-benzotriazinyl benzotetrazinyi where is a synbol that3d1 %?ﬁdg;the
-point of attachnent of the group, involved to the nmoiety Win
remai ni ng portion of a conpound of Fornula (1.0.0); and RO and R16 have the
- sanme neani ngs as defined above. The groups represented forma part of
preferred enbodi nents of the compounds of Fornmula (1.0.0). 5 In nore
preferred enbwdiensmiss of the present invention in which Bénnﬁy@nﬂﬁnzofused
heterocyclic nmoiety, R4, and thus ZA, has the meani ng of | ndolyl;
qui nolinyl; 1, 3- benzodloxolyl benzoxaz 1, 3-benzodi t hi ol yl ;
benzothiazolyl; benzinidazolyl; and 1, 4 enzodloxanyl The renaining
substituents in Formula (1.0.0) are R7 and R8. which are independently 10
- H -F -C; -OR 12; (C1-C4) alkyl; hydroxy(Cl-C4) al kyt; -CF3;
-C(=OOR 2; -NR 12R13 ; hydroxy(Cl C4) al kyl am no; phenyl; benzyl; or a
het erocycl yi noi ety selected( aat e conS|st|ng of pyrronI
" oxazol yl; thiazolyl; oxadi azow [ ; Rn1dazo|y| pyrldlnyl;
tetrazol yl; indonI; and benzkgg o} o =™ $aAld phenyl benzyl, or
het erocyclyl noiety is eachr dently s PifditledEwWi th 0 to 2
substituents R7 where R10 has thg sake as defined above.
IVINNRS'~ N ~a HNRNR Y 725 PCF/ 1B01/ 00125 In
preferred enbodi nents of the corrpou of Formula (1.0.0), R and R8 have
the nmeaning of -H, --CH3i -OCHBR G ﬁﬂ‘-NHZ As used herein, the
expressions "-(CL-C2) al kyl", "-(Cl- C3) al kyr, "-(C1-C4) alkyl", and
"-(C,-C6) alkyl, as well as eqU|vaIent vari ations of the same, ane.0) ntended

to include 5 branche% a? mg %@ trajght chain confornations of these
ali phatic groups. THUS, “tHe"%BY ahb'fg 1300 kLG drothioh e seleftedi®fyi t i on
to the straight anindependgsy basisi d&ermpethyj/and karergplectohagt}, dgyesuiting-colprugd of tire- peet yl |
and n- hexyl , 5t hgredentnvedtionis o ygimiting Which is @@ prefepredécaftyilationifs GailttimpbundS Gi% but yI ,

tert- butyl, ispedfgbabe, Gr%bﬂ'ﬁ{ahﬁéométsagﬁéd’asq HRhiY L8R 1@&lfRing compound is
3 met hyl pent anem th]e fcﬁﬁllayé TWOS&I%QI'EG (N%Qige)

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

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

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

15 Where R* and R® have the meaning of —(C4-Ce) alkyt or -(Cs-C;) cycloalkyl, sald alkyl
or cycloalkyl molety may be substituted by 0 to 3 substituents R™. Where R* and/or R? is
substituted by R'® and the meaning of R™ is defined as —OR'Z, where R'2 is —H, the resulting
—OH substituent is subject to the proviso that for this and ail other applicable meanings of R*
and R, the positional relationship of said ~OH defining the substitvent R™ to the

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

than a vicinal one. In other words, where E has the meaning of ~OH, and with regard to the
moiety {R*-C—-R%y—, mis 1 and R" andior R® is substituted by —OH, the resulting two —OH
substituents may not be attached to adjacent carbon atoms, ie., be vicinél. This proviso
applies to R” and R® defined as —~(C+-Cy) alkyl, {Cs-C;) cycloalkyl, or taken together to form a

25  spiro moiety of Formula {1.1.0). The meanings of ”* ahd R® as phehyl or benzyl are not
applicable meanings that fall under the above-described proviso.



1-ethyl butane. The neani ngs of the above-quoted expressions are also

| ntended to apply to 10 said expreSS|ons whet her or not theyqy, 2004
substituted. Thus, the expression 'fluorinated- (C -C3) alkyl" I nt ended
t.o enconpass the various fluorinated species of the n-propyl and

i so-propyl aliphatic groups. As used herein, the expressions "-(Cl -C2)

al kyl" and "-(Cl-C4) alkyl", as well as eqU|vaIent vari ations of the sane,
are intended wooiseisudes 0-al kyl groups wherein "al kyl" ipsrbdediss defi ned
above. The conmpound of Formula (1.0.0) may have chiral centers and
therefore exist in different enantiomeriggforms. This i nvention rel ates to
all optical isomers and stereol soners of ?he conpounds .of Formula (1.0.0),
as well as racem c and non-racem c m xtures of said optical isoners and
stereoi soners. 20 Preferred conpounds of Formula (1.0.0) include those

wherein mis 0 or 1; Conekrindthe JZAaﬁlﬁbty # u%ﬂ&t—l(bn@éldélmf a%ombo%nd 5 FornEﬂa (‘% 07C|| R|2_|
her Is -

Is -H -F, or

or -CH3; one of ; e Dﬂjat mr:é_sl- ﬁg%em%et’f R deﬁa?‘ﬂaé a sf‘tgratei'-f’rdJFsat”ﬁLfg °VCZB°rI lg"y‘ﬁﬁenyl

by idyl, cycl Opéﬁf?ﬂ? StSQr¥qIic, pTRYA iion is 3 merher sqldeled figrm the giomeantisting of furerol: | n
2-onyl, or pyr aZiienyt pyrblylj aazol; isoxafgRt; $iazelyRbiREzd);: pyridolf( sx@giclBinia@izoly;

- S(=0) 2NH2 BA liBidaralgy bﬁﬁﬂnylubﬁ%rdi}w ip¢hdbainy® rmakéy, p‘g%%( i;. ikddlyE BEby ]tﬁ}gng,d by R4

where R4 is takegnbiel? IS _a,si
* substi t uent conséétl n gp-q‘dézaﬂ & '%m%% ﬁ%ﬁ‘“ﬂoﬁwe" i %W'V'OCI—B

- OCH2CH3, inyt Jfpoquin YF@J‘%‘E&%‘Y' gyinazginyk sanﬁwéwﬁ'wlméfr Wil poygoled thet e t aken
- toget her V\Ath tW&"d&‘a?rﬁﬁﬁd‘aqiﬁﬁﬁ"ﬁt@fh%ﬂmqmy are attached and the phenyl

> 571 ny r ohgneof yr anir et er il P gn o bR ol ey, 1 4
30 benzodi oxZnyI® Héf” ? By %Wbﬁﬂhﬁ’é@e@# cRdp indlided (ithiOh@Ineaning of hose

wherein mis 0 mZ“SnoiexyqeﬁrieSurQuer-(ds \drhﬁ:h Qemﬁad:@renddtmn ifthe Qbpedbhnis pRferkd - H.
-F, d, or - s RDIs --Hor --CH3i ZB is .phenyl,

cydopent yI cyclsoqsi'g’%s/l “gﬁyﬁ' a?’ﬁ‘?"@ﬁ)?[“"" t’??f‘%i’z‘tﬁ‘i’%ﬂ“‘a ¥l degnings of the Z*

igt(igu) ?CI Ionyt m&efvusﬂstbstw by 036 RIZ bubltuentE; vlm%reasHS:Zld'e bt 011%%' SQﬂ(e% cH, .
PCTI 1BA | OO125 6%3&@&%%%%%&/ b%%'ef‘% phenyl or "pyridyl where
R4 is taken 1w ce anIE}efBrsad-eEbﬁI‘men@loﬂhﬁompﬁJnB&fPél’rnhl§(1® opbrde 1R -&Whﬁ%&le“t
consi sting of

-C(=0) CH3, or - 'gf e Z?IIT—T?W%(E hﬂNQZmle%en H(/"f]yt vﬂ’f@ﬁ”@ F’%dyh&’x%‘i’%ﬁéw%q‘i“zf"ﬂget her
with the car bon"%i‘iaé‘?%- PYTICE P Frdtindraly Aerzimidasty bendoxedulyt: pinetivgdol g Of
which they are aquipdimt, 5 to form 1, 3-benzodioxolyl. Further preferred
conmpounds - Cf Forrrula\ 1.0.0) .are those wherein mis O; nis 1, jis 0; k
is0 R is -H R i A eﬁamm fheter@ycllc 8rpupseF|31n vilizh hag beqq domrin p@ordqupce Riti s -H or

-CH3: "ZB is 20 nomenclature commonly used in the art, care has been taken in particular with regard to

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

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

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

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



phenyl, furanyl, or thienyt; Eis -OCH3, -OH -CH(OH)CH3, or -C(OHXCH3) 2;

ZA is phenyl or pyridyl where R is taken tw ce and |s -F %@200% el se

R4 is a single substituent consisting of 10 -F, -C,

or ZA is phenyl where two R4 are taken together with the carbon atonms to

whi ch they are attached and the phenyl ring of which they are a part, to

form 1, 3-benzodi oxolyl. Particul ar enbodi nents of the conpounds of Fornula

(1.0.0), reciwedviypsnane and illustrated by a structurakctmpomdiss and

identified as Fornulas (6.0.1) through (6.0.52), are set 15 out.in

following Table 1: TABLE I OF fl | 40 - o

4- (Benzo[ 1, 3] di oxol -5-yl oxy) - pyri m di ne- 5-, N1 carb oxylic acid 2-fluoro

4-(1-hydroxy-1N OH A nethyl-ethyl)-benzyt am de;HC 0 (6.0.'1) 0-1 0

4- (Benzo[ 1, 3] di oxol - 5-yt oxy) - pyri m di ne-5-N carboxylic acid

4{ 1- hydr oxy- | - mbenasdoxanyky |4H-3N-t@a0kezindn z - afbehegxeiB @l CH 4baBedihigzing; 02)2- 30 July

2004 WO 01/, 5702 benzéiiazinyl; quinazolinyl; quinoxalinyl; phthalazinyl; cinnolinyl; 1,2,3-benzothiadiazolyl; 2H-
1,2,4-benzo-thiadiazinyl; 2H-1,2,4-benzo-oxadiazinyl; benzoxiriazinyl; 1,2,3-benzotriaziny;

1,2,4-benzolriazinyl; and benzotetrazinyl.

5 In the description herein, the full name of any given structural a:somer is usually set
out, e.g., “1,2,4-oxadiazole”. However, on occasion and usually as a matter of convenience,
the generic term, e.g., “oxadiazole” may be used. it will be understood that in these instances
the infended meaning of the generic term that is being used, e.g., “oxadiazole™, includes alf of
the possible structural isomer forms, which In this instance would be *1,2 4-oxadiazole” and

10  *“1,3,4-oxadiazole”.

The optional substituent R* on said Z* moiety is a member selected from the group
consisting of —F; ~Cl -CN; -OR'%; (C,-Cy)alkyl; (CsC;)cycloalkyl; —CFy -C(=O)R'%
-C(=0)OR"; NOz -NRR™; hydraxy(C1-C4) alkylamino; phenyl; and benzyl; where R and
R have the same meaning as defined above; and where said alkyl, alkoxy or cycloalky! is

15  each independently substituted by 0-3 R™ substituents.

In those preferred embodiments of the presént invention wherein the Z# moiety is
substituted, there is but one such substituent R'® and it is —F; —Cl; ~CHs; ~OCHs; ~CH(CHs):
~CN; -NO,; —C(=0)R"% —C(=0)OR"%; —cyclopropyt; or -NHj; where R is —CHs; —CH,CHg;
-CHzCHzCHa; —=CH{CH3}z: or —C(CHa)s. With regard to such preferred embodiments involving

20 R"-as above-recited, the methyl, iso-propyl, methoxy, and cyclopropyl moieties may be
further substituted by R', which is preferably a single substituent that is independently
selected from the group consisting of —F -CF3; and -NH..

Other preferred embodiments of the compounds of Formula (1.0.0) in accordance with
the ~{¢) meanings of the Z2 moiety comprise a phenyl or pyridyl group.

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

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

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



PCTI 1 B01100125 0 C 2-N-(2-Ch oro-benzyl)-1-46-(4-fluoro-E \ i

phenoxy) - pyri m di n-5-yqg-carboxam de; N O F(6.0.3) O
1-[ 6- { 4Fl uor o- phenoxy) - pyri ndi n-5-y] -2-N- [ 4- (net hoxy) benzyl
(6 6HO 4)

CN O 0-

Q{%* 994xanide;

O 1-[6-(4-=luoro-phenoxy)-pyrimdin-5-yl7-2-N-N (6

[ (t hophene-2-yl) rref [ 'yI ] -carboxande; N5 0 . ) .

4- (3enzo[ 1, 3] di oxol -5-yl oxy) - pyri m di ne-5-N \
(t hi ophen- 2- yYWROHIPP-amide; N O 0 O J(6.0.6) O

carboxylic acid
- PCT/IB01/00125

1-[ 6- (4- Fl uor o- phenoxy) pyri m dn- 5-yi] --2-N-N
[ (furan-2-yl)methyl]-carboxam de;p (6 7)-49-.

10

15

20

atoms and that R® is, in effect, an optional substituent, but that up to three such substituents
may be present at one time,

R* has the meaning, among others, of 2 member selected from ~F: ~Ck —CN; -OR™
-8(=0)R"; -G(=0)R"; -C(=0JOR™; -OC(=O)R'% -NO,; -C(=0)NR'2R™; -0C(=0)NR'?R"™;
-NRR"; -NR™C(=0)R"% -NR*G(=0)OR"% -NR"$(=0),R™; and -S(=0),NR"™R"; where p is
0, 1, or 2; and R and R" have the same meaning as defined above. R™ is selected, In tum,

“from —H; —CHj; ~CH,CHj; iso-propyl; and fert-butyl,

In preferred embodiments of the compounds of Formula {1.0.0) there is a single or
double R? substituent, that preferably has the meaning of —F; —Cl; -CN; —-NO;; ~OCHg;
-C(=0)CHs; -C(=O)NHz; —-N(CHz),; or -NHS(=0),CH,.

In still further preferred embodiments of the compounds of the present invention, two
R* substituents on adjacent carbon atoms where Z Is selected as phenyl, are taken together

~ with the carbon afoms to which they are attached and the pheny! ring of which they are a part,

to form a benzofused heterocyclyl moiety. It will also be understood that in naming the
benzofused heterocyclic moiety that defines R*, the phenyl ring defining Z, to which the two
R' substitvents are attached on adjacent carbon atoms, is included in the name as the

benzofused portion of the entire moisty. Thus, the benzofused heterocyclyl moiety that
defines R* in these embodiments of the present invention, and thus also ultimately defines the

/i group in said embodiments, comprises a member selected from the group consisting of

'R1 ]
! S

*

those recited below:

R1B R1B R1
o 3 oo

* *®

- 2,3-dihydrobenzo-

2,3-benzofuranyl 1,3-dihydroiso- benzo[blthienyl
furanyl benzofuranyl
' R R R o
QI:§ ;Ij |:l N-R’ @L}J
N N
* \ - \ 9 ) + Rw
Rg R *
Indolyl indolinyl isoindolinyl 2H-1-benzopyranyl



30.July, 2004 WO 01/57025 -47 2-N-(2-Chioro-benzyl)-1-[6-(2, 4-difuoro-

phenoxy) - pyri m di n-5-yij-carboxam de;
1-[ 6- (4- Fl uor o- phenoxy) - pyrim dn-5-yl]-2-N [ 1- et hyl
(6.0.9) 1-[6-(4-Fluoro-phenoxy)-pyrimdin-5-yl] 2 N [i
1- (t hi ophene-2-yl)methylj- carboxam de;
yl)met hyf] - 1-
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carboxylic acid (1-thiophen-2-yl-

car boxam de;
- met hyl -

1- Met hyl - 1- (t hi ophene- 2-

ethyl)

am de;

N 11 PCTI BA 100125 (

-1- (8-
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(6.0.10) 2-N-f
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5-yl oxy) - pyr| RCTmIOeR2s

N (6.0

.12) 30 July 2004 WD

-01/57025 - 48 1-[6-(5-Chloro-py idin-3-y8)-- oxy- pyrlmdln 5-
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2-N-[ (4- thhoxy)phenyl)nethyl} 1-[ 6-
PCTI 1 BO1l GO125

car boxam de

O

*

4H-1-benzopyranyl

1,3-benzodioxalyl

16
R
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N

~O

w

~ 2,1-benzisoxazolyl

1,2-henzisothiazolyl

©

R
I

N
o
18

R
4H-3,1-benzoxazinyl

O .

9

16

* R

1H—2-berizopyranyl

benzimidazolyl

RB
|
N
—E
o)

2H-1,4-benzoxazinyl

car boxam de;
(pyridin-3-yl)-oxy-pyrimdin-5-yQ

0
E " JRm

*

chromanyl

1,2,3,4-tetrahydro-
quinolinyl

indazolyl

S
L
L
N

1,4-benzothiazinyl

*—E | S\Nl

R18

isochromanyl

1,2,3,4-tetrahydro-
Isoquinalinyl

benzothiazolyl

O
—
o

1.4-benzodioxanyl
v

R

RS

1,2-benzothiazinyl



N (:6. 0. 14) 2-N-[(4-Chi aro-4hi ophene-2-yl)nethyl)-1-[6-

(4-f|uoro-phenoxy)-pyrinidin-5-yq-
4- (Benzol 1, 3] di oxol -
(4-chl oro-thi ophen-2- yl nmet hyl ) -am de;

5-yl oxy) -

(5- Chl oro-furan-2-yi)nmethyl]-

car boxam de;

1- (6- (5- Chl or'VOPHIPS3- | N

N-[t hi azol

-2-yl)ynmethyl] -

car boxam de; N
1-[ 6- (4- Fl uor e- phenoxy) - pyrEn1d|p -yl]-
[ 4- (1- hydr oxy-i so-propyl )benzyU-"N O H r

pyrim di ne-5-

(6.0.16) 2-N-f
f | uor o- phenoxy) - pyri m di n- 5-yl
N (6.0.17) 30 July 2004 WO 01/57025 -49 PCT/|B01/ 00125

1-[ 6- ( 4-

car boxam de;

G (6.0.15
carboxylic acid

) 30 July 2004

"PY Y )-oxY-PYrimdin-5-N yQPQTIIBOIIOOIZS

O N 0

frN~ NCH3

/ CH3 car boxam de; OH F(6. 0. 19)

]
0
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15

R15 R1B R‘IB R'IB
S SO RN S, QIS O
N/ . N/ ~N P
quinazolinyl quinoxalinyl phthalazinyl cinnolinyl
15 ) 15 16 18
R. S R R R 0
N\ S\. 0\ \N
N . NH J?H . i
N
* N‘ 9 I?' 'il 'i’,
R
R’ R’ R
1.2,3-benzothiadiazolyl 2H-1,2,4-benzo- 2H-1,2,4-benzo- benzoxtriazinyl
thiadiazinyl oxadiazinyl
RTS R1E 16 -
* L0 el
N/ \Rg , ~_a N/ ~_5
N R
H N R H
1.2,3-benzotriazinyl 1,2,4-benzotriazinyl benzotetrazinyl

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

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

benzodioxolyl; 1.3-benzadithiolyl;
1.4-benzodioxanyl.

benzoxazolyl;

benzothiazolyl; benzimidazalyl; and

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

0



4- (Benzo( 1, 3] di oxol -5:yl oxy)-pyrimdi ne-5- carbox lic acid g

NN 1
h~d ty -( - ~0Oy roxy-e hyl)- benzyl ani de; CH3 OOI,‘j,(o‘hﬁ)y.ﬁ%)4

2-N-(2,3-Di fluoro-benzyl)-1-[6-(4-fluoro-Nzz F
phenoxy) - pyri m di n=5-yl ] - car boxam de; N~ (6. 0. 21)

WO 01/57025 ' ' PCT/TB01/00125

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

As used herein, the expressions “—{Cs-C;) alkyl”, “—(C,-Cs) alkyl”, “—(C4-Cs) alkyF,

and “AC-Ce) alkyl”, as well as equivalent variations of the same, are intended to include

5 branched as well as straight chain conformations of these aliphatic groups. Thus, the above-

' quoted expressions include, in addition to the stralght chain entities methyl, ethyl, n-propyl, n-

butyl, n-pentyl, and n-hexyl, the branched chain entities iso-propyl, iso-butyl, secl-l'iulyl, tert-

butyl, iso-pentane (2-methylbutane), 2-methylpentane, 3-methylpentane, 1-ethylpropane, and

1-ethylbutane. The meanings of the abové-quoted expressions are also intended fo apply to

10 said expressions whether or not they are substituted. Thus, the expression “fluorinated—

{C-Cs) alkyl” is intended to encompass tie various fluorinated species of the n-propyl and
iso~propyl aliphatic groups.

As used herein, the expressions “~(C-C,) alkyl" and “~{C-C,) alkyl", as well as
equivalent variations of the same, are intended to includes O-alky! groups wherein "alkyl” is
15  as defined above.

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

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

25 substituted by R* where R® is taken twice and is ~F or —CI, or else R* is a single substituent

consisting of -F, —Cl, —CN, —NOz.'—NHz,_-CFa. —SCHj, ~OCHa, —OCH,CH,, -C(=0)CHj, or

-C(=0)OCHg; or Z» is phenyl where two R* are taken together with the carbon atoms to

which they are attached and the phenyl ring -of which they are a part, to form 1,3-
benzodioxolyl, 2,3-dihydrobenzofuranyl, indolinyl, chromanyl, 1,3-benzodithiolyl, or 1,4-
30  benzodioxanyl. _ )

Other preferred compounds of Formula (1.0.0} are those wherein mis O; nis 1:jis 0;

kis0; R'is—H, —F, or ~Cf; R®is -H, —F, Cl, or <CH3; R Is -H; R® Is =H; RP is -H or ~CHg; ZR is
phenyi, cyclopentyl, cyclohexyl, furanyl, thienyl, thiazalyl, oxazolyl, indolin-2-onyt, pyridyl, or
pyrazinyl, E is —-H, ~OCHa, —~OH, ~CH(OH)CHs, ~C{OH)(CHy),, ~OC(=0)R™, -NHS(=0),CHs,

H OH
O



0 Nk 1: [ 6-(4-Fl uoro-phenoxy)-pyrimdin-5-,yl1]- 2-N-"'

(4- hydr oxy-benzyl)-carboxam de; 14 ' O/ O—| (6.0.22) 30 Jul QM)
01157025 -50 PCT/1B01/00125 0 2- N-(2- Chi oro- benzyiyl - (6- [3 (%?1@‘%

dnet hyl am no} phenoxy] - pyrim di n-5-yl)- N O carboxam de; N CH3 CH3(6. 0. 23) 0
Cl  2-N-(2-Chloro-benryl)-1-[6-(3-cyano-N \ H phenoxy)-pyrimdin-5- |
1] -carboxamidel ~ y N O; ‘
WO 01/57025 : PCT/IB01/06125.
-45-

-S(=0)zNH, or -N{CHa)z; Z is phenyt or pyridyl where R* is taken twice and is —F or —Cl, or

else R*isa single substituent consisting of —F, —Cl, ~CN, ~NQ,, -NH,, —CF3, ~SCHjz, —OCH;,

—OCH;CHs, -C(=0)CHs, ar -C{=0)OCHs; ar Z* is phenyl where two R* are taken together

with the carbon atoms to which they are attached and the phenyl ring of which they are a part,
§  toform 1,3-benzodioxotyl.

Further prefered compounds of Formula (1.0.0) are those wherein mis 0; nis 1; j is

0; k is 0; R'is =H; R is —H, —F, ~Cl, or —CHy; R® is —H; RC is —H; R® is ~H o -CHg ZB is

phenyl, furanyl, or thienyl; E is -OCH;, ~OH, ~CH(OH)CH, or —C(OH)CH:); Z2 is phenyl or

pyridyl where R* is taken twice and is - or ~CJ, or else R* is a single substituent consisting of

10 -F, —CI, -GN, -OCH;, or -NOz; or Z* is phenyl where two R* are taken together with the

carbon atoms fo which they are attached and the phenyl ring of which they are a part, to form
1,3-benzodioxclyl.

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

TABLE 1

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

methyl-ethyl}-benzylamide; i

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




C IN(6.0, 24) 4-(Benzo[1, 3] di oxol -5-yloxy)-pyrimdine-5-OCl | i carboxylic.
acid 2-chl oro-benzylamde; 0- ( 6.0.25) o 30 July 2004 )
1-[ 6- (4- Fl uor o- phenoxy) -pyrimdn-5 yi]-2-1VN y

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

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

4- (Benzo[ 1, 3]VP 8¥B9255- y| oxy} - pyri m di ne-5- carboxyl i ¢ acidriBeioizs

[ 1- (5-chl oro-t hi ophen-2-yl)- ethyl]-am de; N PCT/1841100125 (6. 0. 28)

2- N-[ 4- (1- Hydroxy-i so-propyl ) - benzyl ] -1-[6- . ' ‘ i
(3-nitre-phenoxy)-pyj mdin-5-yg- carboxam de; N N (6.0.29)
1-[ 6- (3- Cyano- phenoxy) - pyri m di n-5-yl]-2-N

[ 4- (1- hydr oxy-| so- propyi } benzyl ] - carboxanl de; -

8] Cl
2-N-{2-Chloro-benzyl)-1 -fG-(4-ﬂuoro- ﬂ,ﬁ\)‘\ﬁ/@
phenoxy)-pyrimidin-5-yll-carboxamide; LN/ o
F {6.0.3)

: : Q
RE 1-{6-(4-Fiuoro-phenoxy)-pyrimidin-5-yl}-2-N- '\i/\f‘\ﬂ/@\
[4-(methoxy)benzyi]-carboxamide; I\N/ (0] 2
. . H

K]

(6.0.4)

0O
1-{6-{4-Fluoro-ph imidin-5-yl]-2-N- NS =
[6-(4-Fluoro-phenoxy)-pyrimidin-5-yl]-2 &/NIU\H/\Q

[(thiophene-2-yl)methyl]-carboxamide;

{6.0.5)

: 0o :
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- lﬂ\f\fj\ﬁ/\@
- S
N~ O

carboxylic acid (thiophen-2-yimethyl}-amide;
; 0

o/ | (6.0.6)

- | | o ‘
1-{6-(4-Fluoro-phenoxy)-pyrimidin-5-yi]-2-N- NNT}
PR
: _ N“To -

[(furan-2-yi)methyl]-carboxamide;

{6.0.7)




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

" -(1- hydroxy-iso-propyi)-benzylj- carboxam de; (6.0.31) 2- N{Jﬁb%%@/@r oxy
| so- propyi)-benzyi]-1-[6- (3-tdfluoronethyl-phenoxy)-pyrimdin-"3 -

car boxam de; (6.0.32) 30 July 2004 WO 01/57025 -52 PCT/1BOL/00125. O

1-[ 6- (3-Chl oro- phenoxy) -pyrimdin-5-yl]-2-NH\ \ E CH3 .

[ 4- (1- hydr oxy-i so-propyi)-benzyi]-N OH . carboxam de; H3C & Cl(6.0.33) O
2111- (2- Fl uo® @Eemy| j-1-[6- (pyridin-3-yi yN \ _ PCT/IB01/00125
oxy-pyrl.mdin-5-ylj-carboxam de; (6.0.34) O :

1-[ 6- (4- Fl uor o- phenoxy) -pyrimdin-5-yl ] -2¥NCl tt ~-

(4-i1 m no-benzy)-carboxamde;H z F(6.0.35) 0

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

: o cl-
2-N-(2-Chlore-benzyl)-1-{6-(2 4-difiuoro- n}’\f‘n’@
phenoxy)-pyrimidin-5-yil-carboxamide; I\N/
_ F
(6.0.8)
- 0 CH, '
1—[6-(4-FIuoro-phenoxy)-pyrimidin—5-yi]-2-N- ) Nl,\tﬁLHJ\CL
[1-methyl-1-(4-methoxy)benzyi- N” O :
carboxamide; _ 2&-13
F (6.09)
O CH,
1-[6-{4-Fluoro—phenoxy)-pyrimidin-s-y[]-z-N- h}/‘fkn ==
[1-methyl-1-(thiophene-2-y)methyl}- kN’ o) /
carboxamide;
(6.0.10)
O CH,
2-N-{1-Methyl-1-{thiophene-2-yi}methyl}-1- I\;’\\;CLH =
[6-(pyridin-3-yI)-oxy-pyrimidin-5-y}- '\N’ /
carboxamide;
=
N
{68.0.11)
- . 0O CH, '
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- : NI\ N"\@
. carboxylic  acid  (1-fhiophen-2-yl-ethyl)- kN/ 0 J
amide; ’ '
. . O
o/ ) (6.0.12)




N ) carpoxylic acid 4-am no-benzyiamde;m "N NHZ O 0(6.0.36) O
2-N-15-(1-Hydroxyet hyl ) -thi ophene-2-yq-1-. / [6-(pyridin- 30%)/&9/%@@ di nyS
N : xOr\ carboxam de; HO CH3 (6.0.37) 30 July 2004 WO (c) 1157 -

| PCTI 1 BO1100125 0 4-(Benzo[ 1, 3] di oxol-5-y]oxy)-pyrimdine-5-NFA N H
‘carboxylic acid [5-(1-hydroxy-ethyl)-"N O thiophen-2-ylnethyl]-am de; CH3 HO
-0 (6.0.38) 0-J3J 0 2-N-[5-(1-Hydroxy-iso-propyl)-thiophene-2- N N

YO- 1-[ 6- ( pYNd¥@OB57935) - oxy- pyri m dl n-5-y1]-LN O H 5 CH3 cachmeawmise; CH3

48—

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

i~

(6.0.13)

Cl
YA ASE
(8}
~ CH,

carboxamide;

2-N{(4-Methoxy)phenyhmethyi}-1-[6- rsi’\j\j‘
(pyridin-3-yl)}-oxy-pyrimidin-5-yl}- t\ N

carboxamide; . ' é ?
S | .
. (6.0.14)

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

carboxamide; :

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

o-/ | (e.0.18y

O
2-N-{(5-Chloro-furan-2-yl)methyl]-1-[6-(4- hirYLH A
ﬁuoro-phenoxy)-pyﬁmidin—s-yi]- : kN/ -0 Y,
carboxamide; i

F (6.0.17)




OH. . N(6.0.39) 0 4- (Berlzo[l 3] di oxol -5-yl oxy) -pyrimdine-5-1N~- N H
carboxyllc acid [5-(1-hydroxy-'I-nethyl-S CH3 "N ethyl)-thi J&W&’é

yl methyl]-am de;CHs OH 0 o-1(6.0.40) 0 2-N-4(1- Hydroxy |sC}pﬁ’D 3 en y
..1-[6-IN I H (3-nethyithio-phenoxy)-pyrimdin-5-yl]-

- carboxam de; H3C 6 5 CH3(6.0.41) O

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

{4-](1-hydr oxye degwepr opyl ). . CND HO CH cyl cohexyl ] net hyl pegmobsxam de; 3
| =(6.0.42) 30 July 2004 WO 01/57025 -54 _
. i - 49 -

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

@
SN (6.0.18)

O
1-[6-{4-Fluorc-phenoxy}-pyrimidin-5-yl]-2-N- | N~ = N CH
A A H *CH
) [4—(1-hydroxy—:so-propyl)benzyl]— N° O 3
carboxamide; - © OH -
. - F (6.0.19)
o

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

benzylamide; CH, .
- 0

o—/ (6.0.20)

-N+(2,3-Diflucro-benzyl}-1-[6-(4-fluoro- I\i

phenoxy)-pyrimidin-5-yi]-carboxamide; kN’ -

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

(6.0.22)




PCTI 1 BOLI OO 25 0 N 1-[6-(4-Fluoro-phenoxy}pyrimdin-S=yqg-2-N-N~ Y

[ (5-methyl -pyrazin 2 yI)
4- (Benzo[ 1, 3] di oxol
acid (5-nethyl
2- N{4- N, N- Di net hyl
phenoxy) - pydm di n- 5-yl ]
WO 01/57025

methylj-N "~ N CH

-50-

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

- car boxam ‘de; |

car boxam de;

O H NCHs CH3 F(6. 0. 45)

PCT/B01/00125

2-N-{2-Chloro-benzyl}-1-{6-{3-(N, N-
dlmethylamrno)—phenoxy]—pynmldln-5-y!}-
carboxamide; ‘

o] ]
Sane

n-CHs
}
&H, (6.0.23)
o) cl
2-N-{2-Chloro-benzyi}-1-{6-(3-cyano- l\i’T\Lﬁ’\f:j
phenoxy)-pyrimidin-5-yl-carboxamide; I\N/ o
I
i (6.0.24)
o) cl
4-{Benzo[1,3]dioxol5-yloxy)-pyrimidine-5- NI’YLH/\Q
carboxylic acid 2-chloro-benzylamide; LN’ :
O.
5/ (6.0.25)
0 AY
1-f6-{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- NI/\YLH/\Q\
{4-methylsulfoamino-benzyl)-carboxamide; | LN/ o) N
: ;l: H,C-$=0
I
F (6.0.26)
0 CH,
1-{6-{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- "‘!/\IILH =
{1-methyl-1-(5-chioro-2-thiopheneylmethyi]- I\N/ 0 54

carboxamide;

(6.0.27)

~

N F(gﬁd%lyﬁiwl iC




4-
4-
2
f

L2
4-
4-
2-
(3

N-[4- (1- Hydroxy-i so-propyl)-bpnzyl] -
phenoxy) pyrinidi n-5- %9~ CH3 NO car boxanmi de; H3G

¢
di met hyl am no- N N
N-[ (4- Ami nosul fonyi) - benzyl] -
uor o- phenoxy) -pyrimdin-5 yl]-
04
(B

u

-rnet hyl car bonyi -

Benzg[ 1, 3] di oxol-5-ytoxy)-pyrimdine-5-0 N\ carboxylic acid
CH b enzyl am de; cH3 O o-/(6.0. 46)
1-[6-(4-a' --
OS N N carboxani de; ~ 1
W 01/57025 PCTRBOL/ 00125 -55
enzo[ 1, 3] di oxol - 5-yi oxy}-pydm di ne-5-0 N\

sul f anoy| - FEMYTR de; N 3 1~1H2 0 0 O1(6.0.48) 0
1-[6-(Y -

oo 30 July 2004

~ O carboxyli c acid
PCT/IB01/00125

0 CH, .
4-(Benzof1,3]dioxol-5-yloxy)-pyrimidine-5- NS ~NF
carboxylic acid [1-(5-chloro-thiophen-2-yi)- l\N” o 4
ethyl]-amide; <}L G
[o}
o/ (6.0.28)
O
2-N+4-(1-Hydroxy-iso-prapyl)-benzyl]-1-[6- Pﬁ\ = ﬁ H
- - - gu 3
(3-nitro-phenoxy)-pyrimidin-5-yl}- N o —OH
carboxamide; @\ H,C
NO, {6.0.29)
O
1-{6-(3-Cyano-phenoxy)}-pyrimidin-5-ylj-2-N- Iﬂ\#ﬁ CH,
[4-(1-hydroxy—lso—propyl}-benzyl]- N= 0 OH
carboxamide; H,C .
',(5' (6.0.30)
. O
1-{6-{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- Ntf\fkﬁ H
[4~(1-hydroxy-iso-propyt}-benzylj- kN/ ;:H
carboxamide; HO )
£ (6.0.31)
O
2-N-[4—(1-Hydroxy-iso-pmpyl}-benzyl]-1-[6- I\E/Y‘\N OH
(3-trifluoromethyl-phenoxy)-pyrimidin-5-yl)- kN" 0 -CHs
carboxamide; ) H,C :
F
F
CF 1(6.0.32)

F(6.0.47) 30 July




6 yo CH3(6.0.49) 0 1-[6-(3-Cyano-phenoxy)-pyri-mdin-5-yl]-2-N-N\ CH3
{4-f(1-hydroxy-iso-propyl)-, N HO CH cyl cohexyfinethyl)- caww
-C=-N(6.0.50) 0 2-N-[4-(1- Hydroxy | so- propyl)-benzyl]i-16- :

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

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

met hyl car bonyl - phenoxy) -pyrimdin-5-yl]-N ~ 0 / car boxam de; (b yo (6.0.52)
CH3 30 July 2¥041/543501/ 57025 PCTI | B0O1/ 00125 -56 DETAI LEDe@AESGR0ES) ON OF THE
| N\VENTI ON 6. 0 Processes for Making the Conmpounds of Fornula (1.0.0) Methods
suitable for preparing the |eft-hand sidé&2of a conpound of Formula (1.0.0)

is illustrated In Synthesis Schenme (10.1.0) below, where R7, Ra, and ZA
have the sane 5 neani ng as defi ned above. The-final product is shown as
Formula (2.0.5)——SYNFHESHS-SEHEME(30—4—0)——

- M 0
1-{6-(3-Chloro-phenoxy)-pyrimidin-5-yi-2-N- l\}’\f‘\u CH..
[4-(1-hydroxy-iso-propyi)-benzyi]- l\N’ (;H
carboxamide; ‘ % H.C

' cl ' (6.0.33)

. - 0 F
2-N-{2-Fluoro-benzyl)-1-J6-(pyridin-3-yl)- : l\i’%u’b
oxy-pyrimidin-5-yf]-carboxamide; ‘\N/

g

(6.0.34)
- 0
1-[6-{4-Fluoro-phenoxy)-pyrimidin-5-yl}-2-N- N":“\:[L{j}/\@
{4-imino-benzyl)-carboxamide; N/ (o) NH
£ (6.0.35)
_ 0
4~(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- N!’YL';{'
carboxylic acid 4-amino-benzylamide; kN’ NH
0
o~/ (6.0.36)
.0
2-N-{5-(1-Hydroxyethyl)-thiophene-2-yl]-1- Nl/j\)l\ﬁ C
- [6-{pyridin-3-yl)-oxy-pyrimidin-5-y(j- : I\N/ o ° {

carboxamide; CH,
. == HO
_ N :
: {6.0.37)




? EOHs 0 SOC2 1RIlI H2ZN 4 (2.0.5) 10 In reaction | of Scherre (10 1.0),

t he 5-carboxy-6-chl oro-pyrimdine conpound of Fornula (2.0. #{)‘l nverted"
to the correspondi ng ethyl ester pyrimdine conpound of For ‘f 1) by
reacting (2.0.0) with ethanol in the presence of thionyl chlori de The
reaction mxture is heated to reflux for a tinme period between about 1 hour
to about 3 hours, preferably about 1.5 hours. 15 In reaction 2 of Schene
°(10.1.0), theVee¥§riester 6-chioro-pyrimdine conpound ofcrmsotsmdsa (2. 0. 1)
is converted to the correspondi ng ethyl ester conmpound of Formula (2.0.2)
by 30 July 2004 WO 01757025 PCTI | BOL1.001:23--57 reacting (2.0.1) wth a
conpound of the formula, V-OH in the presence of sodium hydride or cesi um
carbonate and a polar aprotic solvent, such as dinethylformani de (DVF). The
reaction is car+ed—out—ata tenperature hetween about 60C to about 150C,
preferably aboyt 80 to 100C, - for a time period l:xgetween about 1P hours to

about 24 hours, E aaile/ about 5 18 hoyrs. eactiqgn 3 of Scheny
(10.1.0), the gt )ﬁee oldy xﬂf“’l“ﬁ*ﬂ?"ﬁ@‘“&@npouni_ﬂ Fef mifay (2.0.p) is
converted to thec¥exyiesp@adi nds-8-redwpeskyl-pyr i te C und of { Formjl a

(2.0.3) by reacthiopigen2indthi)anidet h sodi um hydroxi de i n etfra@dl splventl The
“reaction mxtufje is heated to reflux for{a tind pgri o®bet ween| aboutf 3

hours to about |5 hours, preferably about # hoursNTQ, In reactioh 4 of
Schene (10.1.0), the 5-carboxy-pyrim dine|conpoung.gt Formula [{088)3)
prepared in th¢—previous—step-of the synthesis which forns thel|eft4hand

side of a com)ound of Formula (1.0.0), i react@d wth an am ne of Fornul a

(2.0.4), vvhich ng dp t he rltght handj si d ogpound of| For myl a

. (1.0.0). This {{dvpreorisorpdHiieaheet hn Na neﬁ afid the respult ig an -
ani de 1inkage {h 1‘[F'61YPF§1'31‘W@XIWmﬁB15wés of a sBmpound® sl fa 15
(1.0.0). The r ¢acshogamides caned out using g m xt of thE €dupli ng r ¢agents

1- (3- (di met hylam no) propyl] - 3-ethyicarbogdfim d h dr ocHbri de.| and

1- hydroxybenzotiiazol e hydrate. O her coupli ng agents, e.g.,|.0.39)
di cydohexyl car podirimde (DCCH);—NN—=—carponytdt+n-dazele—and
benzotri azol - 1{yi diethyl phosphate, may pl so beQused. The coupling

‘reaction is cafri-@dnHdoRb8 PoRPsyRliifie-sP 0! aly '
carboxylic  acld  [5-(1-hydroxy-1-methyl- L7
sthyl)-thiophen-2-yimethyl]-amide;

S/ _ (6.0.40)
O
2-N-{4-{1-Hydroxy-is6-propyl)-benzylj-1-{6- Nr\ja\ﬁ H
(3-methylthio-phenoxy)-pyrimidin-5-yl]- I\N/ O CH,
carboxamide; @ HC
: . CH, (6.0.41)
= _
1-{6~{4-Fluoro-phenoxy)-pyrimidin-5-yi}-2-N- Nl’\j\)Lu CH,
{4-{(1-hydroxy-iso-propyl)- LN/ ' '
cylcohexyllmethyl}-carboxamide; HO CH;

Fo. {6.0.42)




.20, di net hyl formami de (DMF); dichi oronet hane; tetrahydrofuran (THF);

acetonitrile; or
N, N- di et hyf f or mam de ( DIVF)

N- net hyl pyrrolidi none (NWVP).
is preferred. The

roomtenperature to slightly above room tenperature,

from8 to 30 hours,

usually 10 to 24 hours,

Anhydr ous
reaction is
and for a period

nore usual ly 18 hours.

SrlvetP%ut  at

of
In

- Synt heSi_s . Schene (10.2.0) below the synthesis procedures described in
general 25 tV@RAES78Bove in the description of Synthesis Sumsamoe(240. 1. 0) are

‘carried out with respect to
and a specific final product,

particular starting nmateria
4- (benzo[ 1;3-di oxol - 5-

s, int

er nedi at es,

yl oxy) - pyri m di ne-5-carboxylic acid 2 fluoro--(1-hydroxy-1-nethylethyl)
benzyl am de. 30 July 2004 WO 01157025 -58 SYNTHESI S SCHEME 10.2.0 OH 0 O

(3.0.5) 0.J 1P tionl-of Scheme (10.2 0) the
4- chl or o- 5- car bpet hoxy-pyrim dine of Formyjla (3.8.0) in anhydrpus
di net hyl f or mam dj \ is reacted wth 3,4- imxyphenol of
Fornula (3.0.1) ie1nt %heh)oﬁofpég'g’ﬁy}?”@fd'"\égé@iztﬁh ca?ﬁ%ﬁ spdi um hydride, to
form the met hlyl GieElvRpEmemelvpyri m di ne ofnFoonul a @}@. H2) . | The
reaction m xturje cdeamidei ng  (3.0.0) and (3.0.1) ks heated to altenpdrature
of from80 to 0 C, preferably 90 C. for]Ja 10 period of from 1 hour
to 24 hours, prieferably 18 hours. In reaction 2 Schenme (10.2(0) the
5- car boet hoxy- 4- met hyl enedi oxyphenoxy- pyfi m di neFof Fornul a (3|®.043{i s
converted to t correspofttRg—o—earboxy
~met hyl enedi oxyphenoxy-pyrirnidine of Formgla (3.003) by treating It wth
| i t hi um hydr oXid&.gd Do & g r.of uran ( THF) , ard *a RQr i hour to|48
hours at anbi erft f‘ﬁ@%fﬁ%{%@%’%ﬁg}@"&ﬁ for ']‘5\15 18hoE‘t s)jaThe riacti ¢n
mxture is ther /8 ci % t oSFepeYRanZ5 ( o B0 prefwfabhy 2/ 0, wifth 3N
hydr ochl ori ¢ adi dmefy)amidecti on 3 in Schemg (10. , the
5-carboxy-pyrimidine of Formula (3.0.3) i§n an ous dictil orjnet h‘Jane or
“in 19N\-di net hylif ormam de, is m xed together at roy oterrperature-witlh t he
“am de coupling |agents 1-13-(di met hyl ani no} propyl j©3{et hyl car bodil(ﬁme 20
hydr ochl ori de; [I-hydroxybenzotriazorehydiate—and i ‘
N, N-di -i so-progyl ethylamine or triethylafpine; f®r from15 to 45 m nytes,
preferably 30 Ei U@ N-BibRYI-beMANCI s {alrubrs | € ’ﬁ'y 2004. WO
01757025 PCT/ | BORAABA Zrimicin-5-yi-carboxamide; Lo n-CHo
F (6.0.45)
0
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5- N’\I]LE’Q
. , ) i
carboxylic acid  4-dimethylamino- N N'CHa
benzylamide; éHs
0
o~/ (6.0.46)
2-N-[{4-Aminosulfonyl)-benzyl]-1-[6~(4- N = N .
fluoro-phenoxy)-pyri 'd"5 ' ”\ P~ //0
-Phenoxy)-pyrimidin-5-yl}- NT O S<NH,
carboxarmide; it
o]
F (6.0.47)




- 59 anbient tenperature with the 4-am nornethyl - hydroxypropyl - benzene of

"Fornmula (3.0.4) for from1l2 to 24 hours, preferably 18 hour@.i IT 4product
~thereby forned is the conpound of Forrmula (3.0.5), which is a e ound of

the present -invention. 5 DETAILED DESCRI PTION OF THE I NVENTION 7.0
-Pharmaceutical Salts and O her Fornms The above-described conpounds of theé
present invention may be utilized in their final, non-salt form On the
~other hand, iWOpEs7edsso within the scope of the present i pgemoiesiso
utilize those conpounds in the formof their pharnmaceutically acceptable
salts derived from 10 various organi c andsinorgani ¢ aci ds' and bases in
-accordance with procedures well known in the art. Pharnmaceutically
acceptable salt fornms of the conmpounds of Fornula (1.0.0) are prepared for
the nost part hy-conventional neans. Were the conpound of Fornula (1.0.0)
contains -a carhoxylic acid group, a suitaple salg thereof may bp forred by
reacting the 13 conpound with an appropriate bask tQ provide thg
correspondi ng HaddBeazrilh-Adiesel-Ssviski-pyimiedp| psNoPSudh TAs®s ape al kal i |netal
hydr oxi des i ncljudérgylip edicdssiranmyibpehyeidge, | s o hy drexindéy,and 1ithium
hydr oxi de; al kgline earth nmetal hydroxi des such ks bari umihydr oki de |and
cal ci um hydroxi|lde; al kali netal al koxides| e.g. ot assi ufh et hapol atd and
sodi um propangl ate; and vari ous organi c pases as piperidihe,’
di et hanol am ne,j and N 20 net hyl gl utam ne. | Al so i ded are thed@bqgji num
salts of the cqupaunds of Formyla (1.0.0) For_certain _conpoungds

of
- ‘Formula (1.0.0) acid addition salts may bp forneg by treating paid
-conpounds wi th}pharnaceutically acceptabl g organilc and_inorganigc acids,
e.g., hydrohalli &&d+6dysrondsopyaritenbdede oblﬁom i pdi de;| ot her
m ner al. aci ds an@-dtgicarbongipheresppnatisng-ygal trat¢g,
phosphate, etc.; catsanidekyl - and nono 25 a
et hanesul fonat ¢, toluenesul fonate, and bepzene
acids and theiq corresponding salts such @s ac GQartrate, |l eatje,
succinate, «citrate, benzoate, salicyl ate} ascorbat etc. Accor@bhglly, the
phar maceut i cal lfy_acceptabl e acid addition|salts of tHe conpounds of
Formula (1.0.0) include, but are not limfed to:yacetate, adi pa{t e, .
al ginate, argimpate, aspartate,. 30 benzogt e,ﬁfulzenes | fonat e |(besyliate),

*"and other @rganic

bi sul fate, bi syl f-#@&Cvave-phenche)-pytioitiy6ai-2N- Ca r aFe plagy sul ff onat ¢,
capryl ate, chl or {4da-hycctry - aophpmzoate, citrpt é\,N opent.angpr opijonat e,

di gl uconat e, dif hygiRaARRRASERBLRedI Ni tropbenzoatke, dodesyl seH,f gt e, :
et hdnesul fonat ¢, ~ funarate, gal acterate (from. cic acid), g%l actunonate,
gl ucohept anoat ¢, gl uconate, gl utanmate, gf ycer hat e, hem 5‘{88%&}5“ e,
hem sul fate, heptanocate, hexanoate, hippurate, 35 hydrochloriddg,” ™

hydr obr om de, Ih'ydroi odi de, 2-hydroxyet hanesul fongte, iodide, isethionfate,

iso- butyrate,[lactate, |act-obionate, nmalfate eat e, mal onatg, nandel ate,
met aphosphat e, 2-N-4-(1-Hydroxy-iso-propyl)-benzyl] 1-{6- le = ﬁ OH
_ ) (3-methoxycarbonyl-phenoxy)-pyrimidin-5- N/ CH, .
ylj-carboxamide; H,C
O -
. Ha(;’ {6.0.51)

_ ' - ' o] ci
2-N-{2-Chloro-benzyl)1-{6-(3- Nl/fj\ﬂf\@
methylcarbonyl-phenoxy)-pyrimidin-5-yi]- ] l\N/ (o)
carboxamide;

O -
CH, (6.0.52)




-'30,July 2004 WO 01/57025 PCT/1B01100125 -60 - net hanesul f onat e,

met hyl benzoat e, rnonohydr ogenphosphate, 2- naphthalenesulfonq&p 04
~nicotinate, nitrate, oxal ate, ol eate, panpate, pectinate, pé€ {W %R

~ phenyl acetate, . 3- phenyl propi onate, phosphate, phosphonate phthalate,.
Further, base salts of the conpounds of the present invention Include, but
are not 5 limted to alum num ammonium cal cium copper, ferric, ferrous,
| ithium nagre@dsm™2s mangani ¢, nanganous, potassi um sodegmsoegdghszi nC
salts. Preferred anong the above- recited salts are ammoni um the al kal
metal salts sodium and potassium and thesal kaline earth netal salts

cal cium and nagnesium Salts of the conpounds of Formula (1.0.0) derived
from pharmaceutically acceptable organic non-toxic bases include,. but are
not limted to 10 econdary, and tertiary am nes.
substituted anléeﬁﬁéh_' _l tN-" §H-st|tuted an nes,
cycllc am nes, < ar gi ni ne, betalne

caf fei ne, chior epr om&aﬂm&s sumdblalfar alepanhb A lefthdae Bﬂé’&f%tchﬁﬂoeﬁtﬁéi FemliA @.0.0) is

(benzat hi ne), e, t Ianlne diegth

2-di et hyl anmi noet an%fm %M,L%,fg Qc?'ﬁmef gﬁi F\sgg? ©' Rt Ra %m@’e the same

et hyl enedi an? nemsﬂqﬂ‘éf"hﬁ"ﬂﬁdﬁkﬂ%lIhﬁ@‘alw@%tiﬁﬁhmfpmlﬁQOQS gl ucami ne,

gl ucosam ne, - hi stidi ne, hydrabangp§”is - RERRY,3T) ne | i docai ne, |ysine,

nmegl um ne, t$-methyl - D- gl ucani ne; —ptperazi ne, piperidine,

pol yam ne resins, procaine, pur| nes, theobrom ne, triethanol am ne,
‘triethylam ne, trimethylamne, trfpr | am ne, agd
tris-(hydroxynethyl)-nethylamye £tT oggdiha ) - ounds of the present
i nvention which conprise bdasid] nitrogen-contai ng /gbgups may be

quat ermi zed with such agenlis™Sgs ©&€1-C4) al kyl gl\l .g., nmethyl, ethyl,
i so- propyl and tert-b wl

. cﬁrldes bronldé% affd delde 2 di (Cl-c4) al kyl
“sulfate, e.qg., dlnethyl gvft yl and di anyl supfeages; +H T é ) @Ikyl
halides, e.g., decyl, dode&8® iauryl, nyristyl and ear y PR Mrtes
‘bromi des and i odi des: and aryl-(Cl-C4) al kyl hallde b-aH P¥Enzyl chiori de
and phenet hyl brom de. Sucl®sajts pernit the preparation bot h

wat er -sol ubl e and oil - 25 | Wl e conmpounds of t esent invention. Anmpong
- the above-recited pharmacgut casal ts those why @ ptef erred include,
‘but are not linmted tRdCefate, be§yl(laEt@H ci tvﬁt f umar at e, gl uconat e,

hem succi nate, hippurate, hydroc ide? dt obMoniPde, i set hi onate,

mandel ate, neglum ne, nitratg, .ol eat eiaqenosphonat i val ate, sodium
phosphat e, stearate, suizhbaje al f osal i cyl at e(.o.2)t ate, 30 thionalate,

tosyl ate, and tronet ham ne. 'The acid addition salts of basic conpounds of
Formula (1.0.0) are preparg_ contacting the free basesformwith a
sufficient anount he d&8Sired acid to produqé tde s [ ) :
conventional nanner|&°The free base may be rege d by ing the
salt form

(2.0.4) ‘ (2.0.5)

10 In reaction 1 of Scheme {10.1.0), the 5-carboxy-6-chloro-pyrimidine compound of
Formula (2.0.0} Is converted to the comesponding ethyl ester pyrimidine compound of
Formula (2.0.1) by reacting (2.0.0) with ethano! in the presence of thionyl chloride. The
" reaction mixture is heated to reflux for a fime period betweén about 4 hour to about 3 hoﬁrs,
preferably about 1.5 hours,

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



W th a base and isolating the free base in the conventional manner. The
free.base forns 35 differ fromtheir respective salt forns gﬁ% in
certain physical properties such as 30 July 2004 WO 01/5702 / /00125
-61 solubility in polar solvents, but otherwi se the salts- are equival ent
to their respective free base forns for purposes of the present invention.
~As indicated, the pharmaceutical 'y acceptabl e base addition salts of the
‘conmpounds ofw@ewsiezsa (1.0.0) are fornmed with netals or agrmswnsuch as
alkali netals and alkaline earth 5 netals, or organic amnes. Preferred
metals are sodium potassium’ magnesi.um-5&nd cal cium Preferred organic

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

di et hanol am ne, et hyl enedi arni ne, N-nethyl -D- gl ucam ne,. and procai ne The
base addition salts @f Sac_i di c conpounds of the present invention are
prepared by colitA& $RY’ VHE Preynderfife frgyin . 10 8 FFrespegefsodimdudiiee of t he
desired base t oofesitucabdnite apdik potdrGipiott: $olvent,cxmtty edinemEbrmeEmias @IMF).Thee f 1 ee
aci d form My DRadiGSBies bl PimfoMlr8 Gkl abdlfooilolaboud Mo Wekderflodtf 1 4 aNd
isolating the free ﬁ)g]cdffogm [ n_g e conventional manner. €11 66 aci d
forns differ fromtheir °F BEPeesipdetesp abopli0heurs inRba 2¢ houss. prefeeably gpout
properties stch!®®uso| ubility in polar solvents, but otherw se the salts
are equivalent to thejr resp ive free acid fornms f-or purposes of the
present invention. _mﬂfa%? ? iopgé'e'gﬁﬂoé'%?' SErivhster PRI OmaRURH PHFIAER scope
of the present PAA:REPYpiedithe coresnertingSerationyPyrinidineompand of Femei 208)

cont ai ns nore tvaeactngd2.gR)onit soupalytiexidf in &Hanol soigert UTHR redelivalniiase idtheatad | Y
-accept abl e sal t % reffaHEYR el bdretn GBYut Tl kdUnBut § bk, B.Qfe@| LG 46, but are
not limted to bitartrate, diacetate, difumarate, dineg am ne,

di phosphat €0 di sodi mieadipw 4 of Siieye (WeciA).0hé Grearb@Ppyirimidine givhpoahd bimaRove, it
can be seen t haR.oBhgemxqgurie 8 iphRious iR B eS| wiich36Ha8 BleabiRind 8i8d bf'a s used
herein i's i nt enggod oA o851 it B SELAN ?f%gm{a:c(ib.g)g\g%mcigﬁpfgnunnd of

Formula (1.0.0), UL Ltlla%ggidel& he for m .0 % a her eo especi a wher e
said salt formconters on o saiaraey pPfemukrdl 21 eHts RpuBdEd BRATELHKI neti c
properties as cBHFafddreresuit san ppidelinkage frigins thedtivel halvss pleccompguné di Femtulzor  sone
other salt for nit80). sdhel resctidnvie danige edi esig altnibtiirg & tar B3t Sfedgentd NEL325
18l Ly Cont S doont e o e e ranile, 4R, | VRl O =
i ngredi ent whi cﬁ’di 'F di_§ not ‘g’rhgqlirsat?g?ct?/ _egbsgi%%ﬁe@ﬁ?%@dee\@ﬁ ?JO N5 vel y
affect the pharFERCHITEHPIESndenzoiage-A¥dielnd PhosgialesmasAisoke tsed- r espect to its
therapeutic actiVvit¥nd RodpliMe RGN isl GdN cki i roperties of said
active. i ngrgdi ec[i‘rﬁem‘ﬁgjnﬁah jﬁiﬂg‘:"‘mﬁ' favor a ﬂ/%gg %f If”ggt{ 'egdlgrn%cﬁ)vﬁrgb_e'gé.@&, t he
manner in whi ch Sard aetdve g apey IEEYHEaEETy SVHF); c pestoalileq o ~ M-
nermbr anes, whi CPEUMRYTRlnane NMPY T rAsbidroys Adimesayifarhareidey (QMF) dsc brefelnat. alBsor pt i on,
di stribution, reactioniscanried outat room temperature to slightly above room temperature, and for a period

of from 8 to 30 hours, usually 10 to 24 hours, more usually 18 hours.

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

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

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



bl otransformati on and excretion of said active ingredient. Wiile the route
of adm nistration of the pharmaceutical conposition is inpg&}§ﬂ§ (ﬁpd
-various anatonical, physiological and .pathological factors c 9 ically
affect bioavailability, the solubility of said active Ingredient is 35
~usual ly dependent upon the character of the particular salt formthereof
“which it utilized. Further, as the artisan will appreciate, an aqueous

sol ution of SHPNNESi ve ingredient will 30 July 2004 WO @&tisEi0an2s

PCTf 1 BO1/ 00125 -62 provide the nost rapid absorption of said active
ingredient Into the body of a patient beibhg treated, while |lipid solutions
and suspensions, as well as solid dosage forns, will result in less rapid
- absorption of said active ingredient. Oral ingestion of an active

i ngredient -of Formula (21.0.0) is

gIRsd feryed route of 5
adm ni stration for reasons of sa%ﬁm and econony, but

absorption of such an oral dosage form can be adversely affected by

physi cal characteristics such as pgglarity, csgopsis causedgpy irritation of
the gastrointestinal nucosa, destjucti i tive enzymes and | ow pH;
irregul ar absorption,or propul si in the p‘?'@:sence fNTOpd @r @fher drugs,

and netabolismb zynes of.th osa, the i ntestiu;ﬁ | ora, or the
~ liver. Fornul at Nomyof Osaicti, 10 actiyve ingredient into diffgrent
phar maceut i call% 5Pt able salt fornms nay be effective j over com ng or
al leviating one or nore of the abd®9& recited probl ens en teyed with
absorption of oral @®%¥age forns. A cor}_'Pound of Fornul a 1.6)ﬁ) & epared in
~accordance with the nethods descr3 bedffHerein can be @ﬂgbr at-e& fromthe
reaction m xturée in whigei t_4 oduced by any 15 ortf| means

. son of org@ni c conpoutids. Once
separated said conpoung-can be purified ’tjgg\s:m Vafit o ! net hods
and techni ques can 1 as the neans™for separ #¥sg and rification,
and include, e.gwx

" gtion; recry _@J‘)I i zation; cg@lu chr omat ogr aphy;
i on- exchange chilomgit ofr ap

géd  chromat ogr aphy; af f y chromat ogr aphy;

preparative thin-Nay@er chronmgteg,aphy; and sol vent fraction. 7.1
St er eoi soners A co nd wifiti-n the scope of Formula ( _g?O) may be such
that its constitue atons are capabl e of being ﬁ’r“raénged in space in two
or nore different ways,o desp®& having identical connectivities. As a
consequence, said c und exists In the formof 25. stereoisoners.

Sys-trans isonmerismis but one type of stereoisoinerism Were the :
st ereoi sonmer,s are n rj abl L.rror jinmages of each other, they are
enanti omer s sswhi ch ,E'gééew%h% %F%Oclﬁ 3 @?‘%adr:ﬁed@'gﬂ"é%' CarpER Y PEr T ’"etcﬁé:"'m”@sgnce. of
one or nore asyHfEkip pehydreus disivieaTide; (AMEHe reectedwigt 3 4-mrethmenstiaypbenst .
Enanti oners ar oopda GH1) yn thétrrasencarvt cedher efrinete, or sodium hydride, to form. the

. methylenedioxyphenoxy-pyrimidine of Formula (3.0.2). The reaction mixture comprising

{3.0.0) and (3.0.1) is heated fo a temperature of from 80° to 100° C, preferably 90° C, for a

10 time period of from 1 hour to 24 hours, preferably 18 hours.

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

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

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

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

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



di stingui shabl e because they rotate the plane of polarized |light by equal
anounts, but in 30 opposite directions. ‘\Were two or nore afoyllreﬁéld'rc
carbon atons are present in a conpound.of Fornmula (1.0.0).

possi bl e configurations at each said carbon atom Were two asymetric

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

stereoi soners. Further, these four possible stereoisonmers nay be arranged
into six possWBIBESIREi rs of 35 stereoisoners that are dif frermwodizsom each
other.- In order for a pair of nolecules with nore than one asymetric
carbon to be enantioners, they nmust have-@i-fferent configurations at 30
July 2004 WO 01/57025 PCTI LBAO /00125 -63 every asymmetric carbon. Those
pairs that are not related as enantioners have a different -stereocheni cal

rel ationship refgg iea Lereo ri rel ati onship. Stereoisoners
that are not efa'gélgr?oﬁggmﬁ%rﬁh% ed aras %mr%"?‘ﬁé?%"e Frromtad3 848k & nonl y,

~ di astereoners. Frawe pWéGF?b‘YkW(SWS agﬁmdsctéﬁfebh@"@ﬂ@rMMmrdtOfy of

t he conpounds ofﬂfmslﬁt&ﬂ%.whﬁh(ﬁcan@)md@fmemhﬂﬁvpdﬂaﬁ ed to be a part of the
present invention. Wthin the scope of the present invention there is thus
I ncl uded conpounds of Forrrul a (1.0.0) that are stereoisoners, and. where
t hese are enant '=In; ED D ‘-.'um. W FHEINVENTION | oners, racemic m xtures of said
enantioners, ané j : ®Eured m xtures containing

Do ot 21 meraa&udmrea carhb%andé PogbLSE 5L bondy 88 B PR o

sai d enantionerg f n_sa“ a?ﬂalﬁ lEn g For mul a
(1.0.0) conpri ses 'STereol onere e gen df'éals‘?:l‘l'"%'t“?rsé?ﬂ?ﬂ@e Preseat iaveptign jonc| uded
within the scoptiigsthessicomronidp duthelfomhef tisijdharinaheutically dpcaptotdy stisrdarigeddom wel | as
m xtures of 18ny variows oeganicrantdnandanis adidd atd B:tésh @@BRERe With pAét¥durddWRPRIlvh BNS
thereof. By waywebrti |l ustration, in the case where there is a single
asymmetric carbon atomin a 15 conpound of Formula (1.0.0), resulting in
the (-) (R and (+) ( $heeneetticelynascaptablh galibfofms of e @mpaundd sfafodsled(wio) Bien t he
scope of said cprpediig telnhosHan biBmesbdna alekys. aﬁﬁemeaemnsouﬁ@&tpoﬁﬂrmao

Dot ul Tn Ungat fagegr. skl St Sal AECTNRY o i A

useful In trg reven

further her e| n. We@g vng 8r°r°| Laser—‘?)rpﬁ‘mdﬁ the) coreRppnding; Qal"‘% Ffitiopeaitt or m of
(-) (R and (+) (5" mB‘ﬁ%?ft"F?’i‘rPé?e? are i@k wetpl divdiprisigs Inpleding dhetdssRO hiirbiidensadioe scope
of sai d conpountydiokge, grd {HBIM Id@ritd; elkaliie exkio metal Hydrotides sdch Ja BruRhy@BlideOMer

al one, in the camecamhergdakie: awibﬁi‘eﬁlnélkoﬁihésy ., |pota9£mmi?l eﬂ&%ﬁl%r{bagﬁdmﬁhaf e of

the th t I I oners, and/or
un\i/ant gglaglegglg oﬁﬁ&été“én& Vgallsngianlc basch S e ofassgi’eng'g adr'let%]aB{‘]rﬂ'i‘%e Y ¥he case

where there“i's ?u@& M@ghfvnweﬁr?¥%?‘ww%%ﬁ'éﬁ""ﬂﬂ‘i@ds?f Femplgi( &)
activities of bOth eoaRkbRUBADunk"FFEbS {8 Aﬁ? cbiflh) RV Rlbaly® 2COPe
of said 25 COW&HH@ SQII cfn?prom& %ﬁ}(%annace)uhca@ aie Ies3n tH ( )(R)

enant | omer pres

C

rganlc and |norgarm: aCIds e.g.,
hygrohalldes such as hydrochloride, hydrobromide, hydroiodide; other mineral acids and their

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

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

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

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

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



together as a racemc mXxture or as a non-racemc mxture in any ratio of
proportionate anounts thereof. For exanple, the particular :ﬁ).&llo cal
~activities and/or physi.cal and chemcal properties of a pai

enanti omers of a conpound of Fornula (1.0.0) where such exist, 30 rray

. suggest use of said enantioners in certain ratios to constitute a final
therapeutic product. By way of illustration, in the case where there is. a
pai r of enanww@#®ies they may be enployed in ratios suckeragnd@is(R) - 10%
(S); 80% (R -.20%(S); 70% (R - 30%(S); 60% (R - 40% (S); 50% (R - '
50% (S); 40% (R) - 60% (S); 30% (R - 70%{S); 20% (R - 80% (S); and 10%
(R - 90% (S). After evaluating the properties of the various enantioners
of a conmpound of 35 Fornula (1.0.0) where such exist, the proportionate
anount of one or nmore of. said 30 July 2004 WD-01/57025 PCTII SO | 00125 64
enanti oners wi teCEIEFUPIRtey cBPPYRENZRS p SRR OTeRRICSRRAR  LonpkibaleneRuiNEBe f i nal

t her apeuti ¢ pr otietinate, ceiatdy coxdlete.e pipdtn epbmioate,a petinate, giersiite)aphenyhmate 3- 7. 2

| sot opes There pleenyiptodidhts, pEEPRaRFHosth & ie] ghtnigtel NCl uded wi thin the scope of
a, conpound .of 5 Fornula (1.0.0) isotopically-labelled forns thereof. An

i sot opi cal | ydabel i edFuitisr.rbrest salis of herpompautisef theprasent invértiorOingde; t erdentt | cal to
sai d conpound blirtitefl a6 durudhaemmbriue, caltiém,Ofoppad! RmicAteddl, Ghiusaimdgresmound

have been repl aﬁe@am rgRbRMhdMissich, Q0Fiunt) 34k Bc @&iwatﬁé?&;%dféﬁl e abdJBSS
nunber differen atom which is

the ato
usual |y found { n na%95 iy a@m'mm thém"?sf meé ot %ogmmngﬁmﬁsrs@ &9 3kaUGai | abl e
comercial ly anﬁarWﬂe@l‘Faﬁsﬁ’a'E'a‘ﬁ a'l!f’é“aig?ﬂ%‘?‘p%?“& dlip qompayngs %M%ﬁ@ Obferirdr nul a
(1.0.0) I n-accofraarieanagtuticalywtdptags bradmicinsritiekic baseOisddelbetsare aonmhitedi® stiBOt opes

of hydr ogen 10 Caiifary, Heboh Qe Bnd @%H) BfinesOHBIRRAI RS inElhd&%rdaﬂPauy @Bfngh! or i ne,
e.g.,-2H 3H glﬁshﬂtéb%mwﬂaé?ych%%%hesl Z% ba?% %(5' % ghgéagréssms eg. g 'ar; mne bg ine

33respect|vely ere

phar maceut i cal | 7 gﬁ%ept '?ff’@"?'a?t Gholingsj ¢ A -dRp=d %?ﬂ"%‘?“ﬁs dﬁ@zﬁ?m%r e of
t he above- nent i gprelhexdIigpes digharolamingt hetdiethvippingpes 2atfethylddinethamt, atdns i s
cont enpl at ed t odibpethyintidottarbhehsciatise, etfayiénbaarﬂrﬁee&edﬂ{wmoﬁuaiﬁé INCgthylpPétidine,

i sotopi cal | ys| afigdat@é, %EB%Q:HHQ Fhéudu'ﬁ_@r H}&l-a%ar(uﬂfe Olsgv)pro S&he, ysie NUMDET

of benefi ci al F inéMdesh ound of
Fornul'a (1.0.0) W@%&m"e Wme% ﬁ 'en™ s P‘"‘81 B'%é?zfré'ep'P?g‘f‘%p"@ly%’% re38S3H or 14
C has been i ncoPPBIt eB”""%ﬁ I Ith??E“’rﬂ'E%f uethaqolgpingy  Hpthlastines u yimethalpding.i ssue

di stribution as%le!ym"am‘ﬁheséhﬁ-ﬁwrmﬁnmﬂeihﬂmummemamme), tritium 3H, and 20
carbon-14, 14C, are eci aI Egpref rred for. their ease of preparation and

em nent det ect abil i 0"1“?1 PEEPDATVETIOh LA SPPrSR DGR Sirogengontainidyt er i um
2H, into a édnpHawa "@Y be @GﬁeWﬁFchW"(’ 54eh @90 aGiiC) Ay alles, ielge mabh itk iso-
advant ages bas epfopyhartdHiet-gityeettotides tednades lahd iogiteaDiilC-Cy) alfl suifa@] elg., dimetnyl,

i sot opi cal | y- | aligh kb &ypamasl; CFEFLR ndiBdsaRY), uboyS bablyl, i, hyRPELAL es
di rectl y into stearyl chlorides, bromides and fodides; and aryl{C,-Cy) alkyl halides, e.g., benzy! chloride
and phenethyt bromide. Such salis permit the preparation of both water-soluble and oil-
25  soluble compounds of the present invention.

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

30 thiomalate, tosylate, and tromethamine.

The acid addition salts of basic compounds of Formula (1 X0.0) are prepared by
contacttng the free base form with a sufficient amount of the desired acid to produce the salt
in the conventional manner. The free base may be regenerated by contacting the salt form
with a base and isolating the free base in the conventional manner. The free base forms

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



increased in vivo half-life or reduced dosage requirenents, which under

nmost circumstances 25 woul d constitute a preferred enbodi rren:%]q‘lﬁ)f ' q§
present invention. An isotopically-labelled conpound of For "é{y% b 0)
can usually be prepared by carrying out the procedures disclosed in the
Synt hesi s Schenes and rel ated description, Exanples, and Preparations
herein, substituting a readily available isotopically-I|abelled reagent for
its corresporOays7asn- i sotopically-1abelled reagent. 30pcembgioidsm 2H, can
.al so be incorporated i.-nto a conpound of Formula (1.0.0) for the purpose
of mani pul ati ng the oxidative. metabolismief said conpound by way of the
primary Kkinetic isotope effect. The primary kinetic isotope effect is a
change of rate for a chem caI reaction that results from substitution of

i sot opi ¢ nucl ei vygjg turn i s caused bg the change in ground state
energi es requi r SRy %"&/5‘7“@?\*? PBSREB M7t 5iF Stitsiseiitibeit rewerctisaieg bagsot opi ¢
35 substitution. °“BE|B'§%“FPP$;FFPUFPR§¢58'&I"M@1&M er isotope will usually result in a
| owering of the groupd t ner a chem cal bond, thereby causing a
reduction in rate fo}r;\Is '"dm ?ﬂ%l&' fg‘%' @oﬁ‘i?fptgﬂeﬁﬁP Fadsiemzaitygh tp1compeyds

PCTI 1 B01100125 BBl 191°h§3§’f"396 with metelheramﬁﬁs@heaﬂnamgetewmtauamm@ on or

- near a saddl &- paietals. pregoai abigeg Rrifared Goawd ki abeun)f pofissior, inagfsRMU Gid

reaction, the pradust eledidd bgddcoBmihat EIQSNWﬂaepﬁle@tJdén iéfine, %HB%BB&Hea| l'y. By
vy of 111 uSt o, auheRo R LIS, RaURd o, 8,Can0n Bom At a hon-

exchangeabl e site, rate erences o cal ThIS

di fference in rate, Tyephdeaddithn sdiscrasisit bHrﬂpHunH@of %nﬁﬁlehﬁbﬁ L% pleplte

conpound of For &Hta%hnﬁ%e%ggmd 6 Wit] 53 nP ok oPthd & tbase to oc%cstn lhe Qtf Sal d
pr

conpound i n i v .an in_iopr ve ar Nneco |ne

di scovering gnd%d‘ﬁle gf've%tsma! RS ﬁ}éLﬁeF &% E’hf“gy betrﬁ&?”‘?ﬁ?q ‘PVecG“‘E‘?“Eq @8ﬁa'% eeks to
optim ze phar mafIR MR |96' ﬁ%ﬁ’éﬂ‘%’ﬂgéh%ﬁwwﬁ@"ﬁ inttizel caiveefionhb @innah | The free adidt ro
properties. |t [fogngdiffer fmsiteirathetiisanfoss strsihatifihysicaqeapenisidsch\ws EluHmEO

phar macoki net i Clnnibﬁ:fdolv&& Bt bt &Hwisd MQEBl@aréquN@Qﬁtltd thefr rbBediid f#lé%&&’ @rmrabm ism
In vitro liver, &bl A0BsAtfANE, N0W avai l abl e provide valua

i nformati on about t he course o th| s oxidative netabolism which in turn
permits the 15r ati onaMultpleskigioné e ariehiesdakien 1oa6R0 WNEHS predenFiVeRlsh hérd 20. 0)

Wi th inproved stapobrdtoythb We@éﬁgﬂvenﬁoﬁ%bﬁ:;l%r}ﬁo?e Ihgh &Q%ﬁ)u? ée}pgﬁé be fgmmﬁﬁgcl?lm I sm

Significant inppo ok| unds of
Fornula (1.0.-0) Ear JES_HI??% W pEg 3 n(aalgd‘am%ﬁscffg ‘ﬂhp@iﬁ'rfgg‘éé‘ﬂu"ﬁb“tare not
quantitatively [Pefdpplegyst e'| fiagelsles wlfurarts, nd“ngﬂﬁ"nh-aF"Phﬂ’FﬂhP@- @isddim, and ‘
concentration afihydeedierden t her apeut ic effect (C,,, , area under the dose
response curye (AUC in ternms of decreases in clearance, dose,

and cost - of 2goods. é'}"ﬁ/{;‘)quFbW? *GEt hegesuhet B efmmssio Bipanaceyticaly aserniaieof
Formul a (1.0.0) %%weﬁagremﬁ iptersied to mepnaantactive -ingietiend chraprisiaka derbiowdl of
- met abol i sm "e. gFomiged o) itizek inceOgyd 0f Dol DBre 6t Wpdaii WhEHe BaidPda®idhn ébnfeQnt O a
nitrogen .atom did REvRMARFBRntaRpreved fHalnREoibichiipliE s gtk Y RLd BYFof
combi nations of .ug active ingredient or some other salt form of said active ingredient utiized previously. The
25  phammaceutically acceptable salt farm of sald active ingredient may also initially confer a
desirable pharmacokinetic property on said active ingredient which it did not previously .

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

The pharmacokinetic properies of sald aclive ingredient which may be favorably
30  affected include, e.g., the manner in which said active ingredient is transported across cell’
membranes, which in tum may directly and positively affect the absorpfion, distribution,
biotransformation and excretion qf said active ingredient. While the route of administration of
the pharmaceutical composition is important, and various anatomical, physiological and
pathological factors can critically affect bioavailability, the solubifity of said active Ingrédient is
35  usually dependent upon the character of the particular salt form thereof which it utilized.
Further, as the artisan will appreciate, an aqueous solution of said active ingredient will



. hydrogen atoms are replaced by deuteriumatons so that some, nmpst or all of
said hydrogen atoms are replaced with deuterium atons: Half 004’1’ 0

determ nati ons provide an expedient and accurate determ natd Y 0t4he
extent of inprovenent in resistance to oxidative netabolism In this
manner it is determned that the half-life of the parent conpound can be
extended by as 25 nuch as 100% as the result of such

deut eri um f orwayts7zegen substitution. Deuteriumfor-hydrogemmssidosisi t uti on in
a conmpound of Formula (1.0.0) can also be wused to achieve a favorable -
alteration in the netabolite prafile of ighe parent conpound as a way of

di m ni shing or elimnating unwanted toxic netabolites. For exanple, where a
toxic netabolite arises through an oxidative carbon-hydrogen, CH, bond
‘scission, the deuterated 30 anal og i s reasonably expected to greatly

di mi ni sh -or el i APH%t B PPY RRICF0EPIRT ofspid agivRiagrodant ingthedisay pftacpalienibeing n t he
case where the [Feated wiike ipid solefiodasnd swspénsionsods wal asablip-ddee fombswvings@ttiepss Fur t her
i nf or mat i on conegidpbsagtidntesdid ahve ingediert.Ne- art with respect to deuteriumfor-
hydrogen substitution may be found, e.g., in Hanzlik et al., J. Og. Chem
55 -3992-3997, 19900 alrnsgrsiiat ofgn acave ingredlient ©f Fprmutzh(&.A:0) i5the BES roBBEBroutd BB 7 ;
Foster, Adv. SDr admifestion ¥at rdasd of &’Eetylaﬁﬁemeﬁej Anetebcﬁoxﬁji. bad absarptrE’:lz FGEOaMaSst ry

33(10) 2927- 2934l dR84; forﬁﬂdan%@ﬁ%e é%(%EnF,EFYED

683- 688, 1993. 3 | W
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- Endpoi nts The d BUIPY P FRUIRAPEP PG o1 WS'%h(*}l@rnﬁ%ertchef foeroprapthendriias, and

appl i cati ons t ompkbaism bhezynge npibemetesaphe hestintllfiara,(ot 18 IQY. Fayulbien ptdaid and -

wher e appl i cabl acneanmmwnamtd;ffarenp;fhameeu&knyrucgealame @:ﬂld@ﬂls%% RSHAGiékhed W th
is

such therapeuti guABRhé %ﬁtatleg&ﬁg OIQF; gso e a%o\%%c'tl{) Q%S E'hm osure of

various in V|tro as€ é?é%? ani ma experi nen Sed wilabl e of
providing data oF P95 'YBFi ne and denonstrate -t he t herapeutic

utility of the conpouaHBol oﬁfarnmal@om(p;leps}e@m ciochflonkl G RS RMEM! doberbils |1 1Y OF

the conpounds o ect
afflicted with ﬁergr?%segseégmtgd 9%5" P’S(Seﬁ’&g’g "h"gﬂfe I ""hécgt;ﬁ ?gﬁ%prﬁﬂl&“{ We’f’ fore In
“need of sudR t PESIHERRNS knpya todes fhemistisidled indhe praparatiop af qrgneie spreRgtiide. Qhret her.

_ adm' ni st ered t ossrARiAt (said spmpdunreanshe Asiiadstydkrioen @iethodshe Vérensrenethassi amal " and
"ani mal s i s usechndselal bk @Bed REhPHEMNO IR sBifaratiGObral fukatRH] 2l UREREe, el NS as

| opposed to ot heElstiHﬁmgerEc?ysQfltzathQ\e c@ﬂﬁ{@rorﬁd&gﬁ@n}ionlp% n@é &pﬁgﬁéﬁ%& L Formla

(1.0.0) have th I, cab and in
particul ar of hg{r "%%graﬁuyl %‘PE" e "5‘?’ Péeaﬁm"?/fhg'.'%ﬁschwa?wh&|aa%§°1va'rf manmal s
(Manmal i a) &Pe PHEFRMed within the scope of the present invention with
regard to bei ng_m_@qwmf t herapeutic treatnent as described herein.
Mammal s have val ue 38 ..pe

pound Em(l%l'nn the scope of Formula (1.0.0) may be such that its constituent
atoms are capable of being arranged in space in two or more different ways, despite having
identical connectivities. As a coﬁsequence, said compound exists in the form of

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

30  opposite directions.

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

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

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

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



humans and are therefore likely to be subjects of treatnment. This applies
especially to the 20 canine and feline groups -of mammal s. Q%gr ngwl s are
" val ued as donesticated animals and their treatment in accordand¥ h the
present invention is likely in view of the adverse econom c inpact of not
-treating the diseases and conditions described herein. This applies
especially to the equine, bovine, porcine, and ovine groups of mammals. The
.conmpounds of womabza (1.0.0) inhibit the PDE4 isozyrne apdridagisisy have a
25 wi de range of therapeutic applications, as descri-bed further bel ow,
because of the essential. role which thegfDE4 famly of isozymes plays in
t he physiology of all nmanmmals. The -enzymatic role perforned by the PDE4
i sozymes is the intracellular hydrolysis of adenosine 3',5'-nonophosphate
(CAWP) within pro-inflammtory | eukocytes. CAMP, in turn, is responsible
for mediating tREVEFYUE cgpom These paiE thed Preontrsiatehias dnentbwely havareddifegnta 30
consequence, PDe#egchémit telatnshipl refreedac 84 gaibdidra@mBiic reladofshiph SRra6Rbrh&s Hatof
physi ol ogi cal p#®a&esmGomers aldtale dibsterEoRS oY Bork h&?ﬁoﬁl&,%aﬁe}eanérge art
describing the effects of PDE inhibitors on various "inflammtory cell
responses, Wwhi ch I n Ai@btihese well inowrGapdeisef by sttieathemisty of thel eonipadmid® bit Forulao f
?%% oXi fle ps Od(i@t{i)ﬁﬁpﬂiﬂﬁg{!éﬁm“'baﬁbﬁfbfmﬁb:?%{i%u‘én.aﬂiﬁlﬁntﬂwga&pg%ﬁﬂgé 4' it fa]gi,tor
rel ease ijfvenfRSi . tes. s first
i dentified in 1985 mNeeprfﬁg 6’% ﬁ'g‘f@&"‘d’gﬁ@?ﬁ?'ﬁ%ﬁ‘ﬁ? (0t E’éﬁs‘i@@l_‘f’-"?ﬁoﬂ‘\,ga 1985,
and the PDE4 infibi t 7% FofPPafitafy HeEidal pranionsrsyaicemist fitiies daseldy on in
clinical trial se"3UFemgsy 208D 18] MERTABIreICTHixUBEMODEIRIDY -pioporfians ENSid
i ndi cati ons sucénaatibmele taEaS itlent SoHD BRGPEHidNY of édid dhBfioRst RAd 1§ RGskakat PDE4
is the prinei pakuhosRBedl &Shet et 0f ragrql y. | euk tes, .FThe four
subtypes of “PDEg, I e, . thlgrQEléslﬁ;& %‘s%gz%grmg%&% an@gﬁﬁgﬁeaar RV Y
distributed in human frssags: Sdeh mibin, e Jo0Ppof (R FAMBRWY e Jrdvdyd; r
MRNAs. PDEA4D i sd’ae“ff’ﬁ"@%@é’a"’r'ﬁ'ﬁ RiviEass ok Ayniwe, or g lof pait disstéremmersaindar col on
ti ssues, and i sereportionsdfiereobxpressed in brain, |lung, skeletal. nuscle,
prostate, and peri %heral., bl-ood | eukocyte (PBL) tissues: It is only weakly
expressed in heart, “pracEiystaton jnfigcase Wt thee s a singly ssmmetriceabenatoring  ovar y
tissues; PDE4A ‘mgcuppeifBraiadl afsesuling ritg (HR rpt @kSedantionmerbhaidt, tselisskel et al
nuscl e tissues,induded aitinythiwsedob bF EXPE@FSET dINphBA&AREIR, ackdpBie saRAdmQVvary
Lissues. POEAC grunieé GANGLabeRAIFESH GHlol Bo HOREEIRNY TURCS bl UEe:A%, gie! |+ and
e 4C 1S 'y no

is al so weakly ) I novary ti1ss 1's” usua
detectable in ﬂ%%ﬁi%‘?.ﬁgﬁ a'%"h‘“‘é’“‘!&%%ﬁx%‘i”ﬁﬁ‘h{”r“b%éae‘f‘-i JUGEesa COrPROUSTEL fani |y
of isozymes is A AbRISIA fhefesaf GHRIMISPID ghastiomersa erefio elnalinpinded c e |
types inpli¥at edtip dhecispromf sald pdripaundebo (+)SOérBrtaGasslona, Nl ROF) RaHiSndrar I ow
gzlrvlp vedt cgl : _lesh trendae mz% cl arbstardjguyrag;t or IR art hare or¥id thefap fig_ma or f
- Met abol | 21 4d6linfa6idedTn dnl) one ol sSHH WAL, bilior BiVinted Side dHEcts residen only > ¢ ©
. _ 9 I y
two ngj or CANP. orrpeatofasgig leélazn ‘on rs.e ?nzt}{errt?asse \Im?erq there is substantially no difference between the
biological activities of both enantiomers, there is further included’ within the scope of said
25  compound of Formula (1.0.0) the (+)(S) enantiomer and the {-)(R) enantiomer present

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

For example, the particular biological activities andfor physical and chemical

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

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

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

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

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

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



ai rway snooth nuscle. PDE4 is exclusively present in neutrophils,

eosi nophils, basophils, and nonocyctes, while in macrophage%) EP%EQO&M

PDE1' activity, and in T | ynphocytes PDE7 activity has al so €
denonstrated. The beneficial anti-inflammatory effects of inhibitors of

PDE have been denonstrated heretofore using in vitro experinments, which
have established 20 that such conpounds inhibit superoxide generation in

- human nonocyt 9,080 nophils, and neutrophits; medi at or pceimas®@2s n

basophi | s, macrophages, and neutrophils; and TNFa rel ease in nonocytes and
macr ophages. PDE inhibitors al so inhibit-emedi ator rel ease of inflanmatory
~cells like nonocytes and nonocyte-derived macrophages, lung mast cells, T

| ynphocytes, B |ynphocytes, alveolar nacrophages, and eosinophils. 25
Beneficial anti-] ng.‘l am*ra&lor _effects have al so been observed in vivo
heretofore, indlUding | ArFHTfesFd Srorries ba 48 censtifvte e firal derppitio PASE | ungs
of sensitized glPhELeBminedingsiaichiferderd mewwer. of bronchi al hyper-reactivity and
-eosi nophiiia infgynokotbgass nonkeys foll owing repeated antigen chall enge.

It has al so been denpnstrated heretofore that PDE4 inhibitors potently
suppress TNFa r el eas B M fomeoiatadr o b dnglodeptvatin tBOscepelof Astompeun@ué of t he
nost i nportar®t Fewplar A6 ysodpisthaisietied fomat hlkd. WAt lisokdfibdy-pdledd g HOf t he'

“type within the comgpf dFodnde (VYRGS @&if&ﬁﬂh@b&%r@e?ﬁléoﬁém a

chronic, increasj id CMPIRA i sorder._encouniered worl dw de an
characteri zed b%{oﬁlﬁ{%ggn ttent hrgJée\Slog'?"er%Tcgd R O %E{gﬁ HRYRS FFiominesRaY

hyper - r esponsi veaRESEMEH PRI Mg aiaNs masp er rpass Bnber of said Alpm Whisk isyevalit 0 35 be
“det erm ned, but feupkinReige. Exmpies ojisitdved wigjthcad readtp n@ible @BmBErciAll tahdWhibs

i Pf I_atrnmt |t omo_oI cartu_eﬁgc:r;ds%mﬁyiatp awgh@hnmybo,b@laﬁ(g@i.nfgcgq?dg;,ce%@q,gj, %tatbme@i {wgys
of pati-ents W t Brofghds, Fefud o i opsy._and | ayage studies
it has been cl eg'ch %Iogngogm %héﬁpg g?ﬁ%ao%?n%&gﬁg‘%i@@ %?eglq %@6%0%'_&‘%%37025
PCTI'| B01100125 -~ 68 i niiTiratt o By Nast &eifs,” eBsimaPhi F-dospasiey. A

T- 1 ynphocyt es i AtPOH9FAFrEHe(50.9) 7 Ry theBpfoprohpaimeentically heremape {aBAL) i n
atopi ¢ ast hmat i ethesthishsortabisiovatringne dfihel shbvesrestivhddnsolobds)andior difter Botopekler 5 and

gr anul ocytel1ﬁacm@hﬁageis&6}h%}étea'&dm%Q&oﬁ@&%@f)reie%v%h that suggests the
presence of a T-helper 2 (Th-2)-1ike Tcell popul ation. 5 Conpounds of

Formul a (1.0.0) i nhiilgotpppig-abeietcompound ok Foroph (1109) awryl baneedtihe nefumr o usef ul

in the treat menbeneficiabwagpi For @alpls) @R isatbrifilydatfk BébouniREF RN 0B), BRY, ond €f €r'S

to a genetic piaichRRRiokdiRiolof@icflad §or 98 YS! RATTRIpoRlog WA ety TS 21 €)
ntal _antlg

hypersensitivit S _agal.nst  co n envl ronm ) 1 ge 5““me nost
cgﬁm)n clinical XE%’E%%%% gl% ?ugn's#gusngrf FEPGi C"PRAAPIFE SOopR [ tB‘f”B'nghia&q

asthma, atofc GEFRAt t Trs reafiRedal drefaree ey theic ease pleareparation) et ényinent
Accordi ngly, 10d9i¢siabiltypinegrpiralinn thiteapercisampedingy, cagerudetH, s @i dmpdusid bt ended
to be. synonynmoBs@mik ¢10.0§ &l pr6vid@iv@rap@mit Ad¥Bntaged baSedon e GRGBI rﬁétab%r?ttsﬁgﬁtyﬂpi ch Is
an allergic rmnk'jioeﬁst@&ida@qab'elféd ano%ﬁcmjﬁélt I(:%'ga(?er R’%ta%gi{?:'sta;mg translates directly into
‘ increased in vivo half-life or reduced dosage requirements, which under most circumstances
26  would constitute a preferred embodiment of the present invention. An isotopically#abeiled
compound of Formula (1.0.0) can usually be prepared by cénying out the procedures
disclosed in the Synthesis Schemes and related description, Examples, and Preparations
herein, substituting a readily available isdtopically—labelled_ reagent for its comesponding non-
isotopically-labelled reagent.

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

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



term "non-atopic asthm"” as used here| nis intended to refer to all other
asthmas, especially - essential or "true" asthma, which is provoked by a
variety of factors, including vigorous exercise, irritant pdtdyhef
. psychol ogi c stresses, etc. 15 The use of the conpounds of. For rrul a (1 0 0)
to treat atopic asthma or non-atopic asthma is established and
“denonstrated by the nodels of PDE |Inhibition, inhibition of ‘eosinophil
‘activation, awmgeisiesbronchodil ator nodel s descri bed bel opgyiRédwel2§02y e
Inhibition - The ability of the conpounds of Fornmula (1.0.0) to
sel ectively inhibit PDE4 is denonstratedghy the human:POE-inhibition assay.
In this assay all - 20 isoenzyne preparations are derived from human
sources. PDE3 and PDE4 preparations are obtained by taking advantage of the
predom nance of PDE3 isozynes-in platelets and PDE4 isozynes in -
neut rophi | s. Theeaigesisa e bendthreiingcsyent pasurs b bri neerch sa@iid-point egornalemgithebl ood | s
col l ected and newtdnaiphofl & rautiepratie asaatond taypreit HigRbubadiat@NEAL bed BirerddenSi ty
gradi ent cent r gfpdgdibil - 0 Human
olatelets from %r)%ﬁ nﬁ%ﬁy%még PGf.ﬁlMth@%mr W’:e% cJe t@*dl\?'nv\:,?g%uﬁéé wﬁ@éagﬁnﬂsam Ka 2.7
m KH2PO4 1.5 3‘#072‘ 77 BRISEt MU HTerecep e prRtiesl et s are
suspended in 10?H°°%ff“"é56°f?ﬂéﬁxtditwe'vz@ﬂmemégeanIw OEB/ramiatidally affect the
“di thiothreitol, prolediisdid tospbi@H in vishtnd rebjit icpiosddphargadolifett popeass.Ng pr ot ease
i nhibitor sol ut i ons: of phenyl net hyl sul, %honyl fluoride (7 mg/m in
- 2-propanol), 1 p/m éjﬁﬁ‘gf)'f“f’r?“d a?ﬁ‘(f'%'@%ﬂleﬁ’t’?”r‘lc RIPE. g/ sHilled a8ipan $egksetohanol ) .
Aft er soni cat i ofptimge Pt[%mgcelgneé\q DamefﬂIngeﬂammdeBﬁblane vitre iptoperfes g aidis @2200Q) .
- The pellet .is resusmpendedse tat KB coMpouhds§ il hos arﬁ‘ét%kﬁéﬁ@hx%ﬁés‘s@!?er'fr&n a

repeated. Pq@l egh; Ebe&fbaﬁv@rht\e%béﬁlﬁ Sth U Ghve Imicr 95\: a a@g how SVHiAbfeY sk ear e
o il 05 hok STREY HR e

tialt fi
g?’[ I\?\At% Igllij)rEll an %@gﬁ%eﬁ n ‘ﬁgﬁtc‘éﬂ“??é’g‘hisPBFH“F&}H%{?P“F%@”C'H?.H"W Hai ng

_obt ai ned fr om RiATEIfeHIne dpdsrated mpouads: of Fprylai(50. Bt jrentovedh statfiey typebence and
absence of a 3b5resigtarice nuduch ewirlalve afetabaismiu bignificintGmBdvedénts/iriyd ghgmmacokinetic

concent rat i ons, pro@ésng owa@uhdarbf%ﬁmertﬂeopawsme ko e sl b@%régf/edThormson
at al . Nicheo! klbudies m g0 79y L&% c 30Ty 2004 VIO
01/ 57025 PCTI | B ‘#Dg F ’{ at °"&&E‘JB@Z) TS M
calcium 0. 125 ik %-Qﬁfaa 'i“dESI"i'eI\?["se ’FEP°E§FC’PW%(W a("P'Demtj in tegps of

100, M 3H] - cycl ué#cfﬁwswnmz-)ce dgve. 3¢ c@LAgPRS- | | - cyclic GW (PDE5). In this
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- porcine aorta; QE gui th
dccurale defermination of the exten of |mprovement in resistance to oxidative metabolssm In
this manner‘tt is determined that the half-life of the parent compound can be extended by as
25  much as 100% as the result of such deuterium-for-hydrogen substitution,

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

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

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

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

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

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

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

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

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



hupan nonocyte; and PDE5 - canine tracheole. PDEs 113, IC 3, and 5 are

- partially purified 10 using conventional chromatographic t ecﬁ]i quga' Tor phy
and G eslinski, Mbl. PharmacolL 37 206-214, 1990. PDE4 is putl?i%4%%% .

ki neti c honogeneity by the sequential use of anion- exchange foll owed by
hepari n- Sephar ose chromat ography; Torphy of aL, J. Blot. Chem 267

1798- 1804, 1992. PDE activity is assayed using the protocol of Torphy and
Cieslinski d¥Q8KYBRSd in t he above-recited paper 15 |t i BCEiBBOMWIBSSI ble to
evaluate the ability of the PDE4 inhibitory conpounds of Formula (1.0.0)
to increase cAMP accunul ation in intact teessues by using U-937 cells, a
human nonocyte cell line that has been shown to contain a |arge anount of
PDE4. In order to assess the level of PDE4 inhibitory activity in intact
cells, nondifferentiated U-937 cells (approximtely 105 cells/reaction
~tube) are incubated with various concentrations (0.01-1000 20 pM of PDE

i nhi bitors for MiED DESCRIGTIONAQE THE IMVENTIONE? for an addi ti onal 4m- The
"cells are |yseSism Reepeutic Abplications and GligicalEadpointsy by t he addition of 17.5%
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on proliferatio SO Ve '‘been
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0! 1 57025 PCTI Mresigients2a ﬁwmlﬂekmt andeaéribbdUinggen. Buamtdilgave vaa Ry ﬁb& @of human

| ungs di ssect echuttiiis 4G aBURGLdHY likely & becﬁiﬂj@&f of%ﬁm&bt ﬁhé”'ﬁ‘p‘i!héé"e&&k@t 3o figys after

eqment s an pl anRceRtoidy dYIBH o HERDug hchmdl siThucd ﬁ%ﬁaﬂ?%%?%awf%'ta " th
fetal calf serdm (- E%’}““‘%E‘ ta&‘i"ﬂ’ﬁ'??@‘"fh@RAP@F%*P\WP@mf#@mnd@vv(omseyvemd 0.1 M

Sucrose as economic impact of not treating the diseases and conditions described herein. This applies
especially to the equine, bovine, porcine, and ovine groups of mammals.

The compounds of Formula (1.0.0) inhibit the PDE4 isozyme and thereby have a

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

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

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

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

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

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

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

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

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

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



5 ¢ryoprotecting agents. The anpoul es are placed in a polystyrol box (11 x_
11 x 22 cm and slowy frozen at a nean cooling rate of abog(ﬁ] q ?& in a
freezer maintained at -70C. After 3-15h the anpoules are tr dyty into
liquid nitrogen (-196C) where they are stored until use. Before use the

ti ssues are exposed for 30-60mto -70C before being thawed within 2.5m by
pl aci ng the anpoules -in a 37C water bath. Thereafter the bronchi al

segnment s ar e W@ewsnrsed by placing themin a dish contai npewgslfieelds- Hensel ei t
solution (M Nad 118, KC 4.7. MSO4 1.2, Cad 2 1.2, KH2PO4 1.2, NaHCO3
25, glucose 11, EDTA 0.03) at 37C, cut i.ggo rings and suspended in 10'mi
organ baths for isonetric.tension recording under a preload of . about 1g.
Concentration-response curves are produced by cunul ative additions, each
concentration being added when the maxi num ef fect has been pr oduced by the
.previous 15 conf?éﬁ§$ BEIFYNs SpEi R Jerdsrien. (SIBaYSNYY. it wasort@bighaitthdt RRE4ntheof  t he
concentration rpEpahpeospiudivaderast ¢n infladkmatery G:mrgalted. e THeabiR 6aktpRE oﬂfDE&hﬁe

bronchi al ri ngsPDEM] Eom@Efrelc s masrarmdew@%at@d ¥ Wlves, Lhellifog DOV

test nodel conpgupds uce concentratron-rela
rel axati on O%n human %sgé)cﬁgﬂkég%@ng p[%g %egﬁr?%%" et dHEEn eralintstne 4 t he

‘range of fro 0%1'“% 3d s JFFReY prmséﬁde'f'rb&ﬂ’ durpotleleieh musclve preglatacaniive  at
concentrati ons bafPierabblecd fpgkocré (PRE)dsuss. @ is B mMyte@prEéaedTNheaﬁmmér%Wepn of

. Bombesi n- i nducephnBeangphes eRss, @hmé@&suwW@AM#ﬁﬂB'ﬁ@eﬁéoéh‘ L:!B%@sed pi gs

(400-800g) havi foh aﬁ@sk@fe@mdé Balo00fs B SLrBLLGT LS thv &1l ment ,

are anaest het| ues | um p eno yRgenta 2% odi um
pent obar bi t al " gy "P’ﬁ?ﬁd 'ﬁé“%ﬂ‘%/ﬁ‘é%f'e\ﬂs”t”ﬁ ag well. a7 'ﬁé‘sc(“![@klng/ kg
.m). Ani rré?s OXREFSq éﬁfﬁ@u v@?@e%@m‘ it hsualy rat deesatobiel inphel majonbfrtnd dbeck- by a
rect al therrmrrefm:thnedxtiseuesentl | ated via a tracheal cannula (about 8 nl/kg,
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monitored at the tratHER W'Vaf’iﬁ’ﬁ@l?ﬁﬁt“}ﬁ@ﬁégﬁmﬂhfo'éi’mfn@c@nmeat@asafcdmcﬂm erenti al
pressur e transd@tbpesiimpliataddn ghirdnia inflanimetonedipides tadd Ymdhd bPne-fn@® Jskivel dehanges
within the thortapesa:meprﬁalatsfdah@dw.e,éaﬁé|%E¥l:§ﬁ1@ﬁajoﬂ-ﬁﬁnb%@3&ﬁ é?]éﬁf% nul a,
_ fe

using a differ I C o hat. ressure rence 30
bet Wgen t he trqmﬂh&l arﬁ{f‘grﬁ“étay%lg%gzé ‘ﬁ’%aiﬁ"r eraaé} CAQSHP[aga'ﬁ%WWd?n t hese
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25 Beneficial anti-inflammatory effects have also been observed in vivo heretofore,
including inhibition of microvascular leakage into the lungs of sensitized guinea pigs, and
reduction of bronchial hyper-reactivity and eosinophilia in cynomolgus monkeys foliowing
repeated anfigen challenge. It has also been demonstrated heretofore that PDE4 inhibitors

_ potently suppress TNFa release from mononuclear phagocytes
30 8.1 Astlima
One of the most important respiratory diseases treatabie with PDE4 inhibitors of the’
type within the scope of the compounds of Formula {1.0.0) is asthma, a chr_onic', ihcreasingly
common disorder encountered worldwide and characterized by intermittent reversible airway
obstruction_, airway hyper-responsiveness gnd inflarmation. The cause of asthma has yet to

35  be determined, but the most common pathological expression of asthma is inflammation of

the airways, which may be significant even in the airWays of patients with mild asthma.
- Based on bronchial biopsy and lavage studies it has been clearly shown that asthma involves



saline. Test conpounds of Formula (1.0.0) are adm nistered when the
response to bonbesin is maximal and stable, which is cal culﬂ:ﬁlﬁ é@) %e 2m
after the start. of bombesin infusion. Reversal of bronchoc YéP9%n i s
assessed over 1 h following either intratracheal or 5 intraduodenal
instillation or intravenous bolus injection. Bronchospasnolytic activity is
expressed-as a %inhibition of the initial, maximl resistance (RO) '
fol | owi ng t hewpaf/argison of bonbesin. EDP val ues represenectiseyoase whi ch
causes a 50% reduction of the increase in resistance induced by bonbesin.
Duration of action i's defined as the timeé8-n mi nutes where

" bronchoconstriction is reduced by 50% or nore. Effects on bl ood pressure
(BP) and heart 10 rate (HR) are characterized by ED20 values; i.e., the
doses which red%@at@ﬁ) R B, Zg){ﬁ\opﬂ‘&asaldﬁ epérﬁmocy@ct%{o g‘dg%h t’gtzgl Eal On Test
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an outlet. A pné‘lﬁ‘?ﬂ'i’“é\é‘?‘i‘b?ﬂ?’hﬂﬂ‘Wesb’qnﬁéiﬁ@@doqelﬁﬂ@%ébw of the box and is 30
. coupled to a vol unet r ich is th conn to a
dynogr aph througg DEC1eb39 ol aﬁ‘%%%\ﬁﬁ%e CAEPTLB© F% s (ﬁﬁ%hﬁ%gen,.
the outlets are OpaRy RGeS dﬁwg'ﬁ T%HB@F'HWQ%"W@HP%%WF'%%S%@[
chamber. Thé&® ouW&feéafﬁqﬂwfﬂmdmmmunanhzeurcqsnEDEﬁﬁna@DEgpmmﬂahmdrd he

chanber are conndaresdy iing dgantabeoffti@aBdebhinghc®bt FDES isbHMBY if PlaRlel andBbELT NS.
Cor haL) enge, Rofheoh Bt bRl i A0G0 et bl hihESFL | 1 ooch
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purp. oper ating at na a Rrat e 3’01"“3 URT %0 H‘h”l' fem@’ad""’“‘
gat:on and hypotomc lysis of erythrocyles. Human platelets from the same source

25  are washed with PBS (NaCl 140 mM, KCI 2.7 mM, KH,P04 1.5 mM, Na,HPO,, 8.1 mM, pH. -

7.4). Neubrophils and piatelets are suspended in 10ml of buffer (0.24 M sucrose, 1 mM
EDTA, 1mM dithiothreitol, 10mM tris HCI, pH 7.4) containing the following pretease inhibitor -
solutions: 5 ptfml of phenyimethylsulphony!flucride {7 mg/ml in 2-propanol), 1 p/mi leupeptin
and pepstatin A (1 mg/ml each, in ethanal). After sonication for 15 sec at 4°C, hormogenates

30  are centrifuged (2200g). The pellet is resuspended in 10m! of buffer and the sonication'is‘
repeated. Pooled supematants are stored at —20°C.

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

35  test substance of Formula {1.0.0) at varying concentrations, using _the ion-exchange column
method described by Thompson et af,, Nucleof_ide Res., 10 69-92, 1979; with 1;1M[sH]—cycIic
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- sensitization. In order to elimnate the serotonin conponent of the
response, rats are pretreated intravenously S5mprior to aerosol challenge
wi'th 3.0 ngl kg of nethysergide. Rats 5 are then exposed to an aerosol of 3%
EA in saline woorseactly Im then respiratory profiles apermemessded for a
further 30m The duration of continuous. d%/spnea i's measured fromthe
respiratory recordi ngs. Test conpounds of®¥Fornula (1.0. 0) are generally
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(1.0.0) are di 931804 1092. SBBPertdiyds iassaped LWidngatich@otedel 80Tty QNd Cieslinski

(et hyl cef | ul-as Qieschfeld@ inABRveGRRdapatd given in a volume of 1 m/kg of body
wei ght. For aerosol adm nistration of conpounds of 25 Fornula (1.0.0) an
ul trasoni ¢ n®bul i zer *[sgispraseble Prewiupte ferbilty offieriDEd ShivigrycompanissiFéroud h

bef ore the nonkdyeo)an dncehsl tramrgadinwiatidn ia Gitars dsusboBesingf U-dsvCalid S RuRlah 0EN.

Fol | owi ng chal | eqpgeyte@aChe Mah e srid@h @ doftaifidl s &y& ahGifle f’ﬁﬁw% G&BL, change
‘; reg|mst ;ﬁrc‘ter ‘():?LV%LA%%S e (?Jveleo‘?%E <?§,|ggmgyat gw%/ dri) ?nrtaacgmeuﬁ,h@ncgfga&ﬁnpqt@ upa cﬂgc h test
compound are s ulﬂ@’@ﬁﬂ'@%‘?’i’ w° (‘}HF%E‘H@W“P% rareamU'Biﬁéd’rW‘fh VPFigHs graedntyeionsf(0.601H00

post - chal | erf§e, nihefERPEINMBitdrhionincarpgivetost=plapdiel foris | ayidithdl ainh @ celd &6 Or i cal
basel i ne cont r olysydbrl @fer fidatidghge RAdIL E,llinéradémn K#Mr Vp@.lc)(:&% ac’c:iuﬁ[egﬁi t he
overal | val ues b]c'ogért @Qme&%ﬁave&g%e agclﬂgn ) ‘&rKC%gC ncsl gﬁg@%gr s %ﬁeﬁsﬁjrbé Rﬁégga{ 0

basel i ne val ues VEera

calcul ate the O\f‘eq‘aﬁ‘f“?[ PIGIopeL IR ihisaseRY id?ﬁ"'ﬁ’ﬁd lﬁ‘me}S&’ c,eéﬁ"v é*aa'ﬁ't‘?ft}}@ﬁsﬁ@ésiﬁxﬂse by
the test conpour¥iP aFbeyclisCHPI Sv. Srdic Musadije Res. tf1-33hta7eesul ts, the

- 25 Bronchodilator _ Activity . - Various isozyme-selective PDE inhibitors have been
identified that cause effective relaxation of alrway smooth muscle in human airways, while the
presence of enzyme activity by PDEs 1, 2, 3, 4, and 5 have been identified in these tissues
and cells. Selective inhibitors of PDE3 and PDE4 have been shown to cause relaxation of

" bronchial rings under various conditions. -Further, cAMP is involved not only in smooth

.30 muscle relaxation, but also exerts an overall iniiibitory influence on ainmay smooth muscle
profiferation. Airway smooth muscle hypertrophy and hyperplasia can be modulated by
'GAMP, and these conditions’ are common morphelogical features of chronic asthma. The
combination of a PDE3 and PDE4 inhibitor has been shown to have a marked Inhibitory effect

on proliferation. Several PDE isozyme families including PDE4 have been found in human

35  pulmonary arteries and selective PDE inhibitors have been shown to exert relaxation of
pulmonary artery rings.




35:paired t test is used. 30 July 2004 WO 01/57025 PCT/11301/00125. -73
- Prevention of Induced Bronchoconstriction in Allergic Sheep 306?25 fdure
for testing the therapeutic activity of the conpounds of For ? 0.0)
in preventing bronchoconstriction is described below It is based on the
di scovery of a certain breed of allergic sheep with a known sensitivity to
a specific antgg b Ascaris suum that responds to inhalation challenge 5
with acute as"R&IT™%s | ate bronchi al responses- The progFebBoge01sot h t he
acute and the late bronchial responses oygr tine approximates the tinme
course observed in humans wth asthma; noreover, the pharmacol ogical
nodi fi cation of both the acute and | ate responses i's simlar to that found
in man. The responses of these sheep to the antigen challenge |Is observed

for the most part i nBelaslion of Homan Broncingy Sammdsi o€ Runtsh iRgs dissed@Bidd|srobrp
moni tor the 10 ol &oat seaRabhaRGRS b chbiibhel 85 SAAANGSs ol d.%?eggi'}c | ung

resi stance Adul t t are
used. Al ani nal lg%ﬂﬁg 3%1 &tﬂm ments?“d%'gﬁed "3 ""t"ﬂ%ﬁ" BRSTRoR aTRALigs ﬁ"Ei’Jt aneous

reaction to 1;108H fegé o Sfﬁ‘ﬁ'dﬁcs GPNERINGF Y dipetniisefaddedDMEO)am M semdse aand 2)
they have preVi otiPiytertiog pasnide Bhet amporiéscdraiiconin agoRdtire BEET Wk 1k ASGAdne SuUM
\Mbt{] bo: h an gc Lﬁ%ﬂbmﬁ@m?&&ﬂg@&t& 065 B/ AL Feddl @%%%Z‘Zé B8R Tho
obstruction. Sees.

R Ak s a%d’a"m“" B% i "““’Bﬂb&%sﬁoc‘ﬂ &hege ey 278 §tofRe Bl ¢ hei r

unsedat ed sheep e.l.estr
heads i mobi | i z‘%% Boe 859% o‘SF‘@alafea"r’f%‘?F%féfs?Oaﬁﬂmfm t79EC pefere beipmibaymd @dhini t h 2%

| i docai ne sol ut i%H" YYplachaihe apprulenin a7 € watss batily Treesfthr thB bokigal eGfenBOsd I |

into the | owr ebsghagsdng HERen AMHBBASNRY 1@ebs HARBI &LWQQ&;@ %@1 H% ,Q?,g}}f fed
endot r acheal tub@sbhi@tt%n tﬂéem!ﬂ:@e:rz Ra%d, '2% b agc P 0 'be”’pt'c
br onchoscope as {’ nded gofil Fessur @ 1 S hetrad A%t # hageal
bal | oon cat het er Wioth 4 aBPa*%ﬁf?f)'sm\%ﬁ‘f *ewonsecgr@sg @ﬁdmme'@d@h t hat
inspiration pr od‘ﬂ?f’ééga C%@@%'PVESPBPF@S%JUP%%GM@@mtwmumlhthe @Hﬂﬁbﬁi Yeach
di scer ni bl e car @¢pseptraiion belsg ddedivhantse mbahRT a%ectma%&édrpﬁ;dude v@,gpea is
measured wit15 a coicathmhersaldnal @io vanced

4pd (80 N) %%géedg#hq?ﬂﬁ oﬁgesofnceghﬁq% pfa?fﬁgurve

t hrough and pos |
Transpul nonary I[t)&r g@%‘%@ %% Ef?mno" °ft"’te% ﬂ?pa* a3 Jhis effegids ke s 100%celaationpr essur e
and pl eural pressur e tiesbdVe RStuidael cmﬂobnd@of Flinfulqy. 6’65tp¥o%bceF&Fﬁ‘c§r§}é£o% r?]atefps ducer.

lesiing of Lhe masatambiaRsthschy bLISLSL Aol O TS o i

bet ween pressur? W@A k

pul nonary resistancé {" LPJEfe"P‘FI%mtf?ﬁ'?‘F%'I’e”@ﬁﬁFV%Pt cerisentipiipgoin trmedngabf fiomts® i s
connect ed t #%a "Yi9A¥ achogr aph. The signals of flow and transpul nobnary
pressure. are recor d..on a 30b O.SCI | | oscope which is linked to a conputer
for on-line calc FR oS R e g aRoRgpstict - Ml Bunkindiartiepeainier-at or y

vol ume obt ai nedp'Bil%ﬁoﬂ'P@@} a?"f"@nf'eeamesmtevfpoumw waterspriof tol Ore 1bpbirent k& i S
used for the deewerHisfizedivdh sofiurRphendatitaqiod BE MY #BBodiM pantdbspAE Ur €d i n

a body mig/kg ip.). then paralyzed with gallamine (10 mg/kg im.). Animals, maintained at 37°C with
25  ahéated pad, controlled by a rectal thermometer, are ventilated via a tracheal cannula {about
8 ml/kg, 1 Hz) with a mixture of air and oxygen (45:55 viv). Ventilation is monitored at the
trachea by a pneumotachograph connected to a differential pressure transducer in line with
the respiratory pump. Pressure changes within the thorax are monltored directly via an
intrathoracic cannula, using a differential pressure transducer so that the pressure difference
30  between the trachea and thorax can be measured. and displayed. From these rneasuremants
of airflow and transpulmonary pressure, both airway resistance (R;. cmHZDII!s) and
compliance (Cdyy) are calculated with a drgltal electronic respiratory analvzer for each

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

35 When values for basal resistance and compliance are stable, sustained
bronchoconstriction is induced by a continuous intravenous infusion of bombesin (100



pl et hysnaograph, to obtain pul nonary resistance (SRL = RL Vu). Aerosols of
Ascaris suum extract (1:20) are generated using a disposabl e ig 35
nebul i zer which produces an aerosol with a mass nedi an aeroo%ﬂﬂ‘i'ﬁ* anet er
of 6.2 pm (geonetric standard deviation, 2.1) as determ ned by an electric
size anal yzer. The output 30 July 2004 WO 01/57025 PCTI | BO /00125 -74 from
the nebulizer is directed into a pl.astic T-piece, one end of which is
attached to tWe015i85otracheal tube, and the other end of rawmsetwoizs connect ed
to the -inspiratory part of a conventional respirator. The aerosol is
delivered at a total volume of 500 ml at-7a-rate of 20 ml -per ninute. "Thus,
each sheep receives an equi val ent dose of antigen in both platebo and 5 '
~drug trials Prior to antigen challenge, baseline measurenments of SRL are

obt ai ned, I nfusj est. C ou is started 1h prior to chall enge,
t he measur ement hfé,’%’rm E%Ots% g?s@ﬁgtgisseoggq)grfgg% teﬁ'g"."&ﬂ'?éje'ﬁ”tf‘hﬂ'ﬁ‘ Rifiepaptg Gutered

i nhal ati on chal-Ffyd SHhice PO gt Fommuls (%0) e adiisterenlsbes heapappiss togfombBRL ar e
obt ai ned i medi &texiabdndestablantiicdn caidoiated Bnigeznaater e skt o bordhesid infikion.6, 6. 5, ,
7, 7.5, gng 10 Btmeaé!t 6fr braiithdcRBictioh ab Ia@gg%?] ﬁé@ﬁ@l&lﬂo@ﬁﬁeiﬂé#ﬂ&é&%é are o
separ at ed bysat phfast F urther. stu eep are gjven a bol us
dose of the tesf cor g%ﬁﬁﬁ?%?{?l_%vf@é%ﬁqsa%ufH?Jﬁcs?"()n)ég’f'awfpﬁg""?yg‘éf' BnSound for
0.5-1h prior to Rscari-d chaPEaR gL ihe dtial Brxingh registerse (R foliowing teshiafusienefe as
descri bed abovePomResit |[Rieetialesgedressntdieaiossamhichbidvéh 2 5%t redustion stk h@egsompar e t he
acute i mredi at esistapdieesby dmasin et Rikdidhas AR 2 HeBmb FSRAASGHEA t he
cont rol s and t NaihdiGnsiibin d @Rty Trlsre. ARRLNRoHE Sl 3552 ngS 0 On
.the use of ppi ”ﬁfe%ma’récta%%ﬁzgcﬁ? | bed i'n “Turner a{ ab o &T98%8r i zat i on
of a primte mode] Of A} T 0SNG 2R AT B 45 7sariich reduqerRfeer S 28%

| nf | ammat i on ReZERIEhOM&fepagminsaion.g96. Anti-i nfl ammato Activity - The
anti-inflammatory agide\l nds of . 20 Formula (1.0.0) Is
denonstrated by %%& \ﬁlmt;‘?{:# %F;E‘?“@%_ i ROphi 1R efe\glae{"]e'bﬂs‘. s_(’l?”rtlgntsrﬂ"d“ g'gsay
bl ood sanpl esg nﬁm"aaf’éeac"&" H9ETR! Pl PP S5 PBIFPYS SyRPRRFTRB®PISiniAg DA

eosi nophi | nunmb@8IFEL¥IeE: 2 B comeundds ®6suffividntd sdiblex Sbfgnddns Wesonistebl ood i s
col I ected in%o foxim toisbhieye atswatesrticie Sikeypiai 18 Gdinistdtion! EbGQfligUMesid fats4 (3. 8%

pH 7.4). The andosésqrgshabrbseh| SQbeduse AlinbtHoPnfols (%6) i with
phosphat e- buffered sal i ne (PBS, 2qS ?:ont aiontlg’ﬂg r%ﬁt'#é%d'cal ci um nor

magnesi um) and is | bs gvedest wodebcomboundsal Baminga Pe0.0)abdhibitbetRE btz acivilp82 -
1.085 g/ m, pH & debpges intherariyl oflom@@0T boiof W@kg FLIBR.1150b lngid 220 centri fugati on
(30 m nutes, 1000 x' g _ZOCE , mononucl ear cells at the plasma/ Percoll
interface are aspir tic - Pyfeshifievalghting the Wersheulitepact of a compound of
neut r ophi Ue@&i nispiiavd0) b be yitmtopedt kighnebCia., dffficill or Rord®brdsiRyg, Lfiza@aat | Y
obtained from an inbred line of asthmatic rats. Both female (190-250 g) and male (260-400 g)
rats are used.

The egg albumin (EA), grade V, crystailized and lyophilized, aluminum hydroxide, and

methysergide bimaleate used in this test are commercially available. The challenge and

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

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

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

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

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



30.resuspended in 35 m of isotonic ammoni um chloride sol ution
(NH4Cl-1155mM KHCG31i OnMt EDTA. 0. 1mM 0-4C). After 15 m'n,3 “F 2

washed twice (10 mn, 400 x g, 4C) in PBS containing fetal (9 um(2%‘
FCS). A magnetic cell separation systemis used to separate eosinophils and
.neutrophils. This systemis able to separate cells in suspension according
to surface markers, and 35 conprises a permanent nagnet, into which is

pl aced a col MW HBE i ncl udes a magneti zable 30 July 200RCTVBYIPNI257025

PCTI 1 BO1/ 00125 -75 steel matrix. Prior to use, the columm is equilibrated
with PBSIFCS for 1 hour and then flushed?with ice-cold PBS/ FCS on.a
“retrograde basis via a 20 nl syringe. A 21 G hypodermic needle is attached
to the base of the colum and 1-2 m of ice cold buffer are allowed to

efflux through the m&&s'éemlldjéEHMg@g}cgﬁ%Fus‘y 1llliggfta sgsggraszyg%?%ilr{,‘n %%;ii

supernatant is %i%hd('ﬁbe%a ﬁ)@m ﬁ . )
magnetic particles (anti ﬁé(d,T'Bﬁ%l a-'ﬁ‘FHf‘E)tﬁ? %??Pﬂﬂfét gand 24 pos
super par anagnet FESFEe | E‘s?'derﬁé""'@@?l the peipthiim camporephpfl themespen@D! r8is raegnet i ¢
particle m xt ur eretreagediintirawgbassie Gm @rior torobed Enaflddgdtvitisloafa/ig REmEthRRgidd. | rbked tO 5
m with |ce-gol dreRRSEEESd AGeRS) &3%%4%&%%&&@“@1&'@ rxsp{fgs gﬁ#&eﬁe into
the top of the o t ap.i S, ope ﬁ "cel 0 nove
slowy into the ?&LM% rag%"[}"'1'3930':|Jhe & ‘ﬁ“ﬁﬁ%‘ §°‘1hHL5’HS Wﬁg'}‘?éds ReFsHepiam e
(35nl), which FEPERPEFHERS- added to the top of the colum so as not_to
di sturb the ”agnet'Cﬁkﬂdm&ﬁ%'g%m&%ﬁ)?fa?e e"%a'@aﬁﬂ%%fﬂ%ﬁéﬁ%@e " _?r]whe st eel

mat ri x. Non-| ab%c%% eosl nﬁ are co & tube
and washed (10 ipisg ori 3'5?"% TYREPT to gipllenge STHP CPPRGUISIE Rrectither dfissgived ins pended
in 5 m HankiOs PRINedsd%aethasel, orsgsnardes in 1PHIBEEYe. SThe tlate of bticompnobxniectand
purity 15 can b asBeseaepusi)ror 10 W (orallif)e 1HBPRI I I tRAMER | rbtiMrd Sta&OVed
fromthe magnet o@hfbnt NBe adi® Toflﬂtpnﬂslls h ) S t hen
washed with PBS ,g_gﬁ%)sy@@o :%; ang éé%ﬁéd?“ tgagg ﬂ?eg ab’ltg%aqt%@ﬁ%
cell's are count e m c d’p ?'I" %DL? PR ° 2 F51R °ldelp e‘%ﬁﬂtef' %@'&n‘f‘&es%ol ut i on
is added to th&HLPE WA (éﬂ%tf puajuatedayes %ser'@csﬁem@wd e ERs isdgrived that
cont ami nati dh V\lsthﬁnedrafﬁﬂ?rdewwm)%:lel@yﬁmypldaamwymptaﬁﬁym%par ed on a
Shandon Cytospin 2 %_tmos pi pner . 10 es. 3 m nutes, 500 rpn). These
preparations are starr : 45| Sqpipe] Moakeys » eo@!"éfrqfnﬁ}‘r‘ed by
light nicr oscop?mpgif'aﬁ?frﬁ’ﬁy‘aaﬂ 0. Plefaf'b'blswa@@lnhggn in@eskd changebiin the sespistorssessed
by excl usi on ofaramelepme.ghleivey resttaneo phiduirelanidke)i tedt ts@ifecisns RS mRi pet t ed
| n][ f) 96 ¥\B| | m getddl tTeE 43l SbR8urd IWEP)BS ﬂ&cmg%gméd' élqg'né n-;]o%yscﬁ {'oa?ré Wallf-,jrdsolEaCh 5'0
we cont ai a p ORI SLD suspensj on;
| HBSS; 10 ??I %gs?reelr:naﬁwgoe':& c%‘r vat T‘%ﬁs Y "?‘?87"& %"?’?ﬁg JepapUEmantss pf
conpound.  The IR L peeT ﬁ@dﬁﬁi"%‘bmv\? pefiof alaboyt 3R GuPRRbISh eoakiherkey'sf or | Om
pri or t o addi t i gnghgontrol values for that day. For oral administration, compounds of Formula (1.0.0) are

dissolved or suspended in a 1% methocel solution (methylcellulose, 65HG, 400 cps) and

given in a volume of 1 mi/kg of body weight. For aeroso! administration of compounds of

25  Formula (1.0.0) an ultrasonic nebulizer is used. Pretreatment periods vary from 5m to 4h
before the monkeys are challenged with aerosol doses of Ascaris antigen.

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

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



an. actiwvation. stimulus fM.P (10 M dissolved i-n dinethyl sul foxi de and
thereafter diluted in buffer, such that the highest solvent, concentration
used is 1% (at 100 pMtest conpound). 30 MIPs are agitated t@@gfc%eq ‘ate
m xing of the cells and nmedium and the MIP is placed into a |um noneter.
Total chem | um nescence and the tenporal profile of.each well |Is neasured
'si mul taneously over 20m and the results expressed as. arbitrary units, or
as a percent 3@ MLP-i nduced cheni | umi nescence in t hBCHBOBMES. of t est
conpound. Results are fitted to the Hill equation and 1CS values. are ’
cal cul ated automatically. 30 July. 2004 W3391/57025 PCT/ 1B01/ 00125 -76
Compounds of Fornula (1.0.0) are active in the above test nethod at
.concentrations in the range of fromO0.0001pMto 0.5 ptM with preferred

enbodi ments bei ng acgi. Ve nFODGE ions .in the range of . fromQ.5 nMto
50 nM Erom the .a va'r’e?ﬁﬁhoﬁ‘tof ] cpltzr[ nstfctSn ih Rlle 1c.: heeg| -%l.gécffcen%reafor?"fg@ 0) are.
Cuseful for the M HERETIRATYY SHS SoPPoyRdRef Eampuia-O8Le preyeatine\Proneliopapgticion]i seases

or other condi t isofescripgaksiovi fids basddrondiyeaiisedysry ofretertaim bretdhof pllerdic shebmwithtehey ar e

useful for the kneatsamdivityad a BpediRCntigeh, AB4nE RRum, Ihat ip8iis @ inhdhBibr chatlenge

anti-infl ammgt Of¥n &lel 24 ki as iét@%ﬁchi'alr}ésbéﬁg&g %’h%@oq’?és%\ﬂﬁ%ﬁl QY RSl h B8t LY,
nhrbrtion, 1N p

and their profi Ib%n%% Felozra':tséson to PDE |,soenz¥ s ) articular as
sel ective PDE4 PIPARIhITRYIES PR IMeTRRIRAES BF e catfFeacietrved i) numiees Wef ul f or
the treatnent, PHVERFOERSHie Phgmprologies) Medifcdtion of beth thewritte arsiflate tpsponsastis ve or

i nflammat ory ai swdarde thatfeasids mail hliss rekpynse® Bit théttl @Reep ad) the IARHeh @hallenge Is

admi ni.strati on. Gﬂﬁhe@foﬁh@ﬂlﬁlﬁ';faﬂ% 1hEFRrg® GindalydBunicd) frafe@ HRRUANS 1o honfi i a-

(1.0.0) aregus | i, di dvance t ect.ion agal nst the Tecurrence
of br onchocogstrg{fég%f%)%agieg%é h%gis%@wﬂﬁf'bsﬁﬁﬁg'"garﬁ'%’ﬁe consequential to

obstructive or infl avmbieeywhi 4 WEySvehtS? 85 RP(randd? 8856 RITRARURES Af adidigTul a
(1.0.0) are al s@sddsbtiiwof Rlerid: NE HEPRVE A riatuMBlidn uétréateﬂ,n% JasyoeeréJ(?o@a the

15 basal stat usdi%ongé I}sdlds_g_%ses Havi r}g re%ar to their bronchodilator
activity the colpounds’ SF ESHILPEEE 128 B hehlave RIREpsl reseonged RAARRRiNt or s,
e.g., in the tr85isanpittofiscary up ity potty an ealtehirendedsensieion @hd & ilanbroaghid!  f or

t he synpt onebi cohstrecienSee Algdhamlebal.r At Rew Bespr Dis, misl saoreal 18y, ai rways di seases.
‘The words "treatnment! and "trsi%ati ng" as used throughout the present

specification and 20°ETEPHE SPEP A THYPIBGS i 8 cHa the pEans pesitien Wit iheitieRsst or v
ai rways di seasetmgpiized.o AR topigrassthediodf, the raed orsdigeg Wil 2% dideate sabitiorg abot h
prophyl acti ¢ antblisoprptheierddt adeancatiarsugh bnd deethiaiy/ihe boRerleb@higu§ THeRRInAR QMeE
description, itwERkubRedffNa iRl eﬁdaﬁacﬁéaﬁﬁgﬁélwugw BB k@ nddkP Osill BLpR 1O @
met hod for %?e ﬁge BN QL ai_rwa .h_ er-reactlvity in mammals, to a
nmet hod of effeciin n%r onchodi Fatqﬁ@ﬁ i1 RIS ‘éﬁq%at?quﬂhp‘teleé‘iﬂhﬁqef’" to a
met hod. of treat PGP EBEHF (¥R Wi 197! oba.iviich ispaeicnrdysueti thakdnpairatiinancadyees @
especi al | y ast hiegative pressuredinfivation withzjeatytdisbemine@diohéniroeaitions Wiiteedn pradinao d
conpri ses adni nindfiedtfactitg id Medtedwildsi®alle BIMEER InndNdiRibBst DY G RALegOf a
through and positioned distal to the tip of the nasotracheal tube. Transpulmonary pressure,
25 e, the difierence between fracheal pressure and pleural pressure, is measured with ‘a
differential pressure transducer. Testing of the pressure fransducer catheter system reveals
no phase shift betwegn pressure and flow to a frequency of 9 Hz. For thé measurement of -~
pulmonary resistance (R;), the maxiinai end of the nasofracheal tube is _conhected to a
o pneumotachograph. - The signals of fiow and transpulmonary pressure_are recorded 6n an
- 30 oscilloscope which is linked to a computer for on-line calculation of R, from transpulmanary
' __pressure, r_espiraiory v_dlume obtained by integration, and flow. Analysis bf 10-15 breaths is
) “used for tht_e determination of Ry Thoracic gas volume (V,g) is measured in a body

plethysmograph, to obtain puﬁmonéry resistance (SR, = Ry » V).

Aerosols of Ascars suum exiract (1:20) are generated using a disposable medical
35  nebulizer which produces ‘an aerosol with 2 mass median aerodynamic diameter of 6.2 pm
{geometric standard deviation, 2.1} as determined by an electric size analyzer. The output



. 'characteri zed b rreversi

compound of Forrmula (1.0.0). Obstructive or inflanmmtory airways di seases
to which the present invention applies include 'asthm; pn '&pis;
‘chroni ¢ eosinophilic pneunonia; chronic obstructive 30 airways ‘or
pul nonary di sease (CORD or COPD); and .adult respiratory distress. syndrone
- (ARDS), as well as. exacerbation of airways hyper-reactivity consequent to
ot her.drug t %§¥ aspirin or 0-agonist therapy. The conpounds of
Formul a (1.0. ? Qpﬁweful in the treatment of asthma of PAHBOHES type,
etiol ogy, or pathogenesis; including intrinsic asthma attributed to
‘pat hophysi ol ogi ¢ 35 di sturbances, extring®e asthma caused by sone factor in
the environnent, and essenti al 30 July 2004 WO 01/57025-PCT1I B01100125 -77
ast hma of unknown or inapparent cause. The conpounds of Formula (1.0.0) are

useful in the tfrﬁlﬁaﬂenﬂaeﬂﬁhzé?fis @lch&s %% F(la@.ﬁcoﬁgg%eb nQ ! ?w\lmf-rgs a%%geidat%%) ast hrm,

ast hma; and the¥I

~including e.g. bronccpn%? S a@%@@ﬁﬁ?"o‘ﬂfs}” 'CBX%F‘E’F%’@" to g rsaiptonaprt of a
~occupat i onal asf’?ﬂ‘fﬁ‘"mlaHF%‘ﬁ‘?" egpYohin deiivrmgd ot s tota! \wigne ofl 580 tnbat Ariaterad 20 rail |
especi al |y 5 baetreninud. , This mgrshesp Feaéias @A kquivlent\dbseadr ahtiaérﬂiﬁfbbtﬁ)ﬂacea@gndm her

non-al | er gi c sasighygesls €. 9., incipient asthma (wheezy infant syndrone).

The conpounds of Fornmula (1.0.0) are further useful in the treatnent of

pneunpconi osi s of wRicelp@ntigery gellenget baskling yheashremprité SIERE BRSIbGined, MkibrlbMJ.

e. ?h, ?I um lr)lOSIt the tE(sb@leélh‘lHB sIaRIdKIB hifor todj1§l@ eﬂm m@d@&r@'ﬁ@\?&%@iiﬁ% §ng ):

ast hma); asbes j Ssease
%ls§ee6§1 #@rﬁbé&e& Enﬁ%la%or{cﬁﬁl engm th qucan%su?m fﬁ'ﬁ rea‘:g?tag

ptfl osis caused % rbta d?ﬁn

caused by the |Ahal ati o eid'F‘tB’ @ Q"P%‘I“@?'e“%elaﬂ‘i' #ds2.$ 4.§r 6.8def 35, %ﬁdsease)
byssi nosi s (ot F'bi’f‘eﬂﬁ%@e" cﬁ%’?ﬂﬁﬁfaﬁ"awmdtﬂwb@spmemm yst Bast 14 By2 iGhar oni c
Obstructive Pul fughesydyDitecase gi(e0mBEl)s &Beowmauaﬁbﬁurﬂffo||5\9£dfw|aﬁlmﬁ&oﬁof0) are
Still further U8t coifouhdier 65 8AHHROAscas ofllbige Qha forsh PRI DGLIGLNG Chroni ©

Char act er  ze bUBBREY oBIEKRE oy YRR bR oy ?%s%for%é%wame o

bronchitis is P éi‘“tsB?i‘s'x‘ﬁ‘Pﬁ"‘ﬁsib@Fﬁ'FeaEqah’%msmwem the spipls ohd thagingucus
.secreting gl1énd§eaéﬁﬂa@'¢1€!s subnucosa in the large cartil agi nous airways.

Gobl et cell hyperpl osal, and subnucosal inflammtory cell
infiltration, ederra%?tgébr"ge%assayhll?é??é’“H]elﬁ’é%"faf‘fﬂat?snléF‘é‘ef’§%fﬂbe§‘r’|'13 rehdbcl e are

20 all found i n"PREAYZRAT R Pamele mendeli of casthma using rokallslggati-afives so@lsl® ai rway's
are known to belnammztigndiesasich 45 288-2¢6, tasay obstructi on. Enphysema i s
characterized by desttrugtl on of the alveolar wall and | oss of lung .
elasticity. A nunbe s ThEatRl-infipematens eptivity. glothe j coRagndssof| | nked
to the incrPlentEnds (i@OPpdemonstateli bytke hiititive oheosiodpaitaEtvalmD ki thigasaaclda®OPD i S
wel | establ i shesimpleXsheY arel lectkd Rdnd héh-didpe! vdblRe X NBSEY:Roph® nirddds SHeRG and
vari-ous genet i Cohith Q6and 83£x AN Ndls Bibod is collected into centrifuge tubes containing 5

mi trisodium citrate (3.8%, pH 7.4).

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

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

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

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

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



25,al ., "Genetic risk factors for chronic obstructive pul nonary disease,”
Eur. Resplr. J. 10 1380- 1391, 1997. The incidence of COPD |s ncreaS| ng
~and it represents a significant econom c. burden on the po ¥ ¢ of the
i ndustrialized nations. COPD also presents itself clinically wth a wde
range of variation fromsinple chronic bronchitis wthout disability to
patients in a severely disabled state with chronic respiratory failure. 30
COPD i s char ¥9&¥8d by inflammati on of the airways, asPCBIBOH®1Base with
asthma, but the inflamatory cells that have been found in the

bronchoal veol ar savage fluid and sputum’@f patients, neutrophils rather

t han eosi nophils. Elevated | evels of Inflammtory rredi ators are al so found
in COPD patients, Including IL-8, LTB4, and TNF-oc, and the surface

~epithelium and Sil R Fabi tblmmhetcbuemrbrscua&matéafw.ﬁ%Qm@@trdrﬂﬁﬁoﬁr Dasndeen
found to be I nf h&shgﬁlﬁ%&%éd %};ESOX I;Fr)e a%r%/f}e%svs 'f"'?]%%l éyrE}Fe (%51&;’-3%? gt Qrat i ¢

relief for %% Lents can and
anti chol i ner g| c l?l‘?(ﬁ%ﬁ?q aihgprse °ft5¥ft°°'f"ﬁ%afﬁr1c?gv‘e§@e gl befieearg plowetste efiwe nai ns
unal t ered. COPDt¥rygh heessdier eat ed using theophylline, but w thout nuch
success, 30 quly 20%“3/\0 01/ 0u25 PCT/ %‘ﬁ)y%‘(r’)ll 00125 -78 even though it
reduces neutrophil counts Th Eae"gFR SWWéﬁqs%'ﬁiega"dSieEra&?%ﬂmave
also failed to'eﬁ'dﬁlwd%!‘"ﬂ‘rﬁ.@@&ﬂ ﬂ]@ﬁ'!?m prglicles (e8P 16 rambalngt antibeady, waitgatagent s | n

COPD.  Accor di ngbupemptraeagiste parfides) erhe ssxpaniskar@bivdecoM fa émf&af@e:e itule” €At
COPD and its r %'nﬁ&t%@éd%ﬁ‘ﬂetopﬁd Hﬂlﬁéi a@@@%ﬁ sGe8 zﬂtn Fééoot r resents
rese Invention is no

a significant advsar}lts:e 5 o% imted
to any particul 3aFr HD e's(%? ’éET iz 8?"%?%@'66’?’%‘5‘?“5 thedan ipyoreRed iqgipwithe whi ch
t he desired heﬁ%if)@m%siw e thp gtesd malgx eThp eelymngbiher washiedivjth BBSIFES {38g)t he
conpounds of Fowhith iscaf<lulPadddd to tHe W vEthe colutnn 56 ad rREIO BB @ nhdandtiBlly Rbdiedt hat
PDE4 is the prmmw&adﬁ’%pwmw&éemm %ﬁ-%el%s@wﬂ@ﬁé mnga&'}g et al.
"Synt hesi s and kdll"h 'E‘tﬁgg nd shed( novte 4§§r| es catecho

benzi mi dazol es.  The Covery “fa ot'enf e t"l%e‘wl ProSpiBaPetst Br ase
Type 1V i nhi bi t BF&PERFEH" ar"éﬁf"!ki? bé!f”t"%t?ﬁts@@%ﬁﬁsﬁl gothaft gell aupmbers 304 pustyi pr am
bi nding sités" Binde gpesskpor Blvesn Thi etriaralion k8I6An & SefidyedliRBbihe Mbdnghinddle a! .
"Differential imduirdpht ir@fion @felut&uﬁﬁ'ﬂe B 19 Rkt | wabieB Glith @RS (56: Bi Q—.doétha%b!lC' ic
AMP- speci fi c, %94%%) g%?éob&sdg‘{;ﬁ[ tive phosphodiesterase, I ochem

Phar macoL 40 69 udt et al., "Influence of selective
' phosphodi est er ase iTatal dolistady Guas uhwi&mcréleélﬂcﬁdmhl andMWf'lﬁéb%m@-Qduub@ﬁel s of
CAWP and 15 Cal addecl\iauemnp%cmhea@l&taegQﬁecéh@ﬁtoggeeg{mr%amnw.‘h % aoed: 1991

and Tenor a al nucl eot i terase | soenz activities

in hunan al v%ol %’F‘“P@é%ﬁﬁa@?pm‘tﬂ ?\S “E?Z‘pcyt‘ﬁ"l‘ Ereyigsrrserg3e). g3rmplendgs. | n
order to provi deMgeshéPl @mundess peendittiags efe sthiwdpangd séiferentian e tohiows, ahe

inference is naethemitigirts iighn aicrosdopy, @G € Basd BodF@sNUded viadiid isQhsdss¥ivpi t PDE4s
in neutrophils, exagsmloh}ypg,aug 20 , reduced chenot aX| s, activation,

adherence, and degranul ation; Schudt at al!., |bid. NeI son et
Eosinophils are dI!UlEd in HBSS and pipetted into 96 well microtiter plates (MTP) at

25 1-10 x 10° cellsiwell. 'Each well contains a 200 pl sample comprising: 100 ul eosinophil
suspension; 50 pl HBSS; 10 pl lucigenin; 20 ul activation stimulus; and 20 pl test compound.

" The samplés are incubated with test compound Or' vehicle for 10m prior to addition of
. an activation 'stim'ulus fML? {10 pM) dissolved in dimethylsulfoxldé and thereafier diluted in
_ buiffer, such that the hlghest solvent concentration used is 1% (at 100 M test compound).
_30 ‘MTPs are agltated to facalrtate mixing of the cells and medmm and the MTP is placed into a
luminometer Totaf dmemdummescence and the temporal profile .of. each well Is measured
slmultaneously over 20m and the results expressed as. arbltrary units, or as a percentage of
AMLP-induced chernﬂummescence in the absence of test compound. Results are fitted to the

Hill equation and 1Cg values are calculated automatically.



‘al,, "Effect of selective phosphodi est erase inhibitors on the

pol ynor phonucl ear | eukocyte respiratory burst,” J. Allergy @14[ (#qm"runol
86.801-808, 1990; and Bl oerman et al., "Increased CcAM |evel Yy 2044001 at ed

" neutrophils inhibit their adhesion to human bronchial epithelial .cells,

- Am J. Physiol. 272 L580-587,1997 25 It is also inferred that the conpounds
of Fornmula (1.0.0) reduce superoxide anion production nmediated by PDE4s in
peri pheral blIVW®e/5@6t rophils, and that they regul ate | eedasteoi/@ns synt hesi s
nmedi ated by PDE4s; Wight at al., Ibid.; Schudt at at., Ibid.; Bloeman et
aL, ibid.; A Essa, at a!., "Heterogenei-#§- of circul ati ng-and exudat ed

pol ynor phonudear | eukocytes in superoxi de-generating response to cyclic
AMP. and cyclic AWMP-el evating 30 agents: investigation of the underlying

h h 0 rmu e in ve tesh b " Cydi
e s i i

- granul ocyt e- mac F0E 80f°5h G004M 18- ﬁt’l\“nﬁ'ﬁf aref@@s?d FURoimeEy being %fﬁ‘f?eﬁtent

neut r ophi |-s, cqonqﬁntratlorsxrﬁhenamff@mosmmm 506, 1995; and Otonello at
al., ' Tunor necr 03| fa‘ﬁeg‘}ru a'L‘F a | ndyc oxi dative burst in neutrophils
adherent to fi br onect Ty "o f@@pw%F@V‘H‘Fﬁrfb"ﬁﬁéﬁ?@f‘""‘e% Br.
J. Haemat oi .5 gtresigsntsafonfiamgeisy mEbgyttye 20GYs WiErads1 576RS PEEHBOLIVEY125 - 79

It is further iarveysmbgruttiomtin baniiguiaraiEp ard DEbful fof thd Euatshidr frdncRial@thrha) hi bi t

- CD11b/ CD18 expressi on; Berends at at., "Inhibition of PAF-induced
expressi on of "'CD11 I iyt §'T‘FEGHT'W@'“'B?‘°’V petiviy theit infiyensp om einveys wyeertreeotpivi | s and
eosi nophi | s by antéheiryandile| iy relatipretot ADEdsd@iyme Irihibiior, @fpamcmad aspseotve PBBY .

Respir. J. 10 30lerd 08 cok@Os cAFermBBI(I.86) &b 1@l for &aa%&hsmqﬂ paficutar
- chemot act i cid>_ pRphjle: *éamﬁ@&om&c@&%@%ﬁﬁfa,f,gﬁsu&seﬁegs& ar ﬁ?,,@?dgg hel i um

- by cAVP nodul at QLS g ng;ﬁ ‘?ﬂ_’l t her
inferred that the QorsSuRIE Rt vErIRTesd Perodpoid el“ﬁlﬂ‘"ﬂ?"ﬁ”"‘&ﬂ/@%ﬁ? (1.0 cr ophage
PDE4s, thereby ""f‘“e‘é?ﬁ?‘:"i AgroviHiag pivpneq gretegipn agrimntgheetimendeat brondonatricliiNfer a;  and
that the conpotwmdymptbmitprtiask eonéeuddtiDi obsrodiens MmagyHddneSnaysaiRtastacohé i t at e

rel ease from nes@sHh®or BbmliQ (1018 a@Rlsh wd Y, whi ch in
~turn is capapl %a%f St mﬁ,gﬁiﬁg gengregﬁogﬂyggn% aniéb(Jré&Bf} {}qﬁ%&al%p ® GVt CSF
|

by synovial flu nmononucl ear cel |l s, thereby augnenting the overall -

anti-inflanmat ory pHadrialregatifto tHeie brtiEbidish bty 196 Sorpbunt®biebnili((1.08y 44 ; Schudt .

gt 1?79 1155]5 1'u§@@@3¥rgﬁ‘c$0tﬁ§tor§%"9gg¢tﬁe§é%neﬁtrﬁfhh Belat: e tg{ﬂ%ﬁdcorgé&on aRg'Splr J.
nuc

~ phosphodi esterasee‘f‘g‘['heonf{é}éi EY e?t(?l %Jétf"gévePrdﬁﬁf‘"ﬂégti’ga’“'faéﬁ‘lﬁeaieﬁon of 11.-10 and

t he subsequent i nhi bietv&oaja'mtmimlinal'u%ﬁgﬁ@dseh br&gﬂoﬁitﬁ‘@ﬁéemé e%ﬂ&?&n%? n-

timul at ed ; osdmg ) t
of PDEA | nhipi Laps i ot ) obs Pt s B 5ot o wnglid cor "

deronstrat ed i A@I9"HYES r°-“’P’P‘i’fﬁfggﬂ?’ﬁ'@aﬁhﬁ@ﬂﬁwwmﬁhwdza9f DERY- represented by

For mul a - In light of the above description, 1t may be seen that the present invention also relates
to a method for the treatment of airways hyper-reactivity in mammals; to a method of effecting
bronchedilation in mammals; and in particular, to a method of treating obstructive or

25  Inflammatory airways diseases, especially asthma, in a mammal subject in need thereof.

which method comprises admrnlstenng to said subject mammal an effective amount of a
compound of Formula (1.0.0).

Obstruc’uve or mﬂammatory girways diseases to which the present mvenhon apphes

_ - include asthma pneumocomos:s "chronic eosinophilic pneumoma " chronic obstructwe
730 . airways o pulmonary disease {COAD or COPD), and aduit respiratory distress syndmme
-. ) (ARDS) as well as.exacerbation of alrways hyper-reactivity consequent to other drug therapy,
eg. 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 alfributed to pathophysiologic
35  disturbances, extrinsic asthma caused by some factor in the environment, and essential



(0:1.9): above, at a dose of 15 ng twice a day for six weeks has been shown
toresult in 20 increrases in FEV, and forced vital capacitxﬂégwm%dypromn,
WM, "SB-207499 " Anil-Inllamm | mmunonodul atory | nvest Dr iy
139-47,1999. The dinical efficacy of SB-207,499 has al so been denonstrated
in a four week trial that has provided evidence of inproved FEV1; and in a
si x week stu i D patients receiving 15 ng twice a day that has al so
provi ded evigﬁﬂggm&%f i nproved FEV1; Brown, |bid. SB-207P4UBOHWES,| r eady
been described further above and 25 repﬁggented by Formula (0.1.9): COOH
HSCb SB- 207,499 (0.1.9) 30 July 2004. WO 01157025 PCT/JB0O1100125. 80 8.3
Bronchi-.tis and Bronchiectasis In accordance with the particular and diverse
inhibitory activities described above that are possessed by the conpounds
of Fornul a (1.0.28ymaqf yekpowmropinappesény bause Thiaeonipbiai srEtinua {1.0.4) sl tnige Of

what ever type, @bavoéndofyallergic (appit/boOgRBRE BediateB it \tha 4Ry Yre usBilibhs velpfroNChi ti s

whi ch 5 has a shRrieafddlt & QNRLSC e I s caused by exposure to cold,
br eat hi ng of ir'fnigﬁ ant.. subst égpic S mglr%gceu% %ml"%f%g'c?"iyp(})‘ﬁe AR grereise-

ces, O i
| ar yngot r acheat "Oronéhl 3F® at\'f\’ﬂ%? 8%“'??%’"?“‘?’%?%%”‘“ [§SreasusiR taipoRigheseacielyp ;
“arachi di ¢ br 8ncRPFS: fipsele protpasalcer visel infdsiont 4nd ofneemeatrgicdsthmageanUicigiear nel i n
a bronchus; cat astimeivhderyomfainsyndremapdhi ch is a form of acute bronchitis with a
profuse nucopurul ent di scharge; chronic bronchitis which is a
1 ong- continued form Of BFEHEHR el Fouien(16.0) cererdyrhen sdfu sig thartieatthettentiency to
recurrence aft ePneymeggeiesisoff whalees dwnceiologiuer pathdgeneat ivdlbdingt b.aC kemRbsisacut e
- br O”ﬁ.hi ti-s Er cmem: @orgitmeweaég);dzﬁ@ao%ﬁqmi{?&b%Eu?rﬁé);ea][sﬁeéﬁgs % -tﬁﬁe?scgs?hn%g'
coughi ng, ¥ expRReliomat di [ v or profuyse, an secondary
‘changes in the Laggle% o ﬂs#ﬁieﬂéﬁ oﬁ cﬁég{ﬁ‘;&d%ﬁgﬁ"?# sdgfh%f"gﬁsq"g’ fﬁéﬁaﬁe@s‘szed by
vi ol ent cough and paroxyshs of " E% Sliqgsis (aringers ispase) ayssifpisie kpoftes-dust
charact eri zed b§thayandiplgenedrageenidsisn of t ough sputum i nfectious asthmatic
15 bronchitis whech Gheoni Ghgtubtionmmanakanisdaye (tbepidevel opment of synptons of .

- bronchospasm f ol | owhelgbmipem df RérRlY (o R ek sﬂ'll%rﬁ%‘tﬁge(?lnﬁl He@e&’ﬁ%ﬁ%ﬂ?&) ! ! érg

“asthma; prodgct ' Lch 1s  Dbronc I'S_assocl at e
Ve eouopR RS PR uleuary b oA Seroui ch ar e

producti ve cougf,; St : )
caused by st aphe?%'i'éﬁ cl5ized by B PEIBPEqgresHits @invays phstiction. IGhwnicbrptchigs sn whi ch
the inflammati@fodser eifthypemisio andfepahopB0dfihe mvkisGEurainEolHONE e RBnudess | bl €
‘under the pl euria o lrgBOcafahass itk Q6o AUhBLHRS bk Bld L Bhisegds.
roncni ectas! s infmaelcalirbafbh] LA hAkeDhd 0GR LRLCR ood S

breat h and 2@aréﬁ>?¥u%9‘%lm ctgnl%&glang w.th the eXpECgf or aﬁr?)aﬁ TRUCHRU: P ent
matter. It amy A S { tane A 8 regsplrato_ry bronchicles. The small airways are known to be a

major site of airway obstruction. Emphysema is characterized by destruction of the alveolar

wall and loss of lung elasticity. A number of risk factors have also been identified as linked to

the incidence of COPD. - The link between tobacco smoking and COPD is well established.

Other risk factors include exposure to coal dust and various genetic factors. See Sandford ef -

25  al, “Genelfic risk factors for chronic obstructive pulmonary disease,” Eur. Respir. J. 10 1380-

1391, 1997. The incidence of COPD is increasing and it represents a significant economic .

burden on the populations of the industrialized nations. COPD also presents itself clinically

with g wide range of variation from simple chronic bronchitis without disability to patients in a

severely disabled state with chronic respiratory failure.

30 ~ COPD is characterized b-y inflammation of the airways, as is the case with asthma,
but the inflammatory cells that have been found in the .brbnchoalveo!_a'r lavage fiuid and
sputu_m of p.atient_s ne'uhfophils rather than eosinophils.'__ Elé\(ated levels of Inﬂamm.atory

- mediators are also found in COPD patients, including IL-8, LTB,, and TNF-x, and the surface

| gpilhéliuz’n and sub-epithetium of the bronchi of such patients has been found to be infiltrated
7 3§ by‘T-lynjphqcytes and macrophages. Symptomatic relief for COPD patients can be provided
by the use .of Fi-agonist and anticholinergic bronéhodilat_ors, but the progress of the disease
remains unaitered. COPD has been treated using theophylline, but without much success,



uniformy, in which case it is referred to as cylindric bronchiectasis, or
it may occur in Irregular pockets, in which case it Is Ca”%ﬁﬁ@ff | at ed
- bronchi ectasis. Wen the dilated bronchial 25 tubes have ter bous
enl argenents, the termfusiformbronchiectasis is used. In those cases
where the condition of dilatation extends to the bronchioles, It is _
referred to 505 Iary bronchiectasis. If the dilatation of the bronch
i s spheri cal ik ape the condition is referred to as BGEHEH0012S
bronchi ectasis. Dry bronchi ectesis occurs where the infection involved is
"episodic and it nmay be acconpani ed by hefoptysis, the.expectoration of
bl ood or of bl ood-stained 30 sputum During quiescent periods of dry
bronchi ectasi s, the coughing which occurs is nonproductive Fol I'i cul ar

br onchi ect asi s iga o s 10 t
VT g S W e
bronchial | unen, °s‘é“r'“8%§ﬁ’§7“58ﬁ% Bﬁfat‘:t"%{ﬁ "B%i‘F?qea‘Plnt’FOSBstruct the

b h Al di | cealdh corfHou l th
bre(r)ngfcigisal tcrcg;t“;;rg?g:( Gy, GRIREYNEHS n‘H rﬁQ nﬁba(ﬁo%@tr?atgglﬂﬁ Yhsin the

us_abqve- descr
_bronchi ect asi aﬁ gﬂngcg:ﬂg?besguc?etg NCiind! ?Otseef‘sres’l“’r’f’t‘ﬁsmmt? ?ﬁ’i"ﬁgﬁnt‘t‘ﬁfﬁ'&einé'??ﬁnes. The
utility of tRe cORPEIAUY P BaPiimited iy anvpatigulanmoderah aetibroetizhnypethesis as to
~ bronchospasnol y thecwargetish fherdetiree ieiangtib vifineé five ambh BBtained iy AMihghRONChi ti s
and related ., Q6mpbubdy o2G6HuD OF) SHbRerPCE Aaéeér@?eh@lt% ar ikt tdﬂ)esﬁéstﬁ and

e on oL} Baareb o A5l kSl ukl U 17 Sl o A b | bec

in the paragraphem® B]e ovyepoe@?%?fc‘ﬁtﬁgﬁag‘?ﬁ‘ﬂ'lmd"%'e%ct”‘*’\/#'f"?"eifbn“tRﬁﬁaf selqiiee ability
of the corrpo‘t?nth‘liPmF*&fr‘?ﬁ?Fé’Yl(el'VOm'ﬁlytors Buith @reatyUritenupted aftaityi fanthe f3Hjdiprea- pi g
tracheal snoot hbmliscite” g Bem 08dn. akies 1968-15721968 MgWis vl “bnﬁ&énﬂmr%ﬁ&wr e

Gui nea- pi gs (35@r 5&&9&@)’\8@6&'” kfunclﬁ&ﬁl \Mlé hys S&Q:l: Uﬁﬂwp%@{:r%t hallic(éﬂp-tng%s}(\%

. The trachea is ﬁds gggtee aﬁ a sgetion % %

trachea Is trans e R, gﬂp BHar t"gOaISPré'F’h%ftaé d'ﬁ‘l"?’t"?&be
plates so as to® ‘?°{}"§ pF‘i’sﬁ'ﬁ’g‘e?S?’asFi'r@'E'i?ﬁ og hgnamaeytrphy &petians and leselgpef opfiPradd and

di stal ringstSar eidiNgeniv Sesticdabrigs Xick] Wadrmadoh 88 682-690NTHINtAE TaHRF dtiaf.abydic On 10

. stainl ess steel netepfae phdphoagerath WiGhe hotvifes ¥Erlnih aFvEtﬁ‘art?xga%:%pr%Eesa'nmﬂr gan
bath,” whil e t hesgf Bk, bSeosd8d fgghed to an isonetric trans The Tings

are bat hed in Krebs solution (conposition AM -NaHCO3 25; Nad -113; KC
4.7; MySO4. 7TH20 12; WKpiE@@dprovide;a KEadliddePstdnding)df tHeQsddent fwdhtior the .&&Q.cartd gassed

With 02/ O (95imEde neteihat U@c&ﬁ&uﬂs%pﬁfnﬁga t1%o§|ﬂh.§u M@%rnegwgﬁlso%& o 19,

generate spgpta isf 2P C 60rr)
rel ax consi ?Pen%?‘%?%ﬁi?ii \?;q‘fl oh o?r aé‘ﬂﬂ‘i’%ﬁ"tﬁﬁt“’ﬂr tetply bidRgeR ph

spasmol ytic act i %Pﬂ?i’dféteﬁfe Ebjpitgis of thy polanomhonueleardeukedteved i n
physi ol ogi cal s&FRirAlaTY Aet” adﬂw lin linmerok 86801 GO U201 dntl BIREmdnce: bl andddagan  bat h
at 5m i nterval ScAMP pvevin dnuited Bttofiils mibmmeieedmteé.ﬁttb%mﬁ B;%%.apétm{eﬁtal

cells,” Am. J. Physiol. 272 L580-587, 1997.

25 It is also inferred that the compounds of Formula {1.0.0} reduce superoxide anion
produchon mediated by PDE4s in peripheral blood neutrophils, and that they regulate

- leukotriene synthesis mediated by PDE4s; Wright ef al., Ibid.; Schudt ef af, Ibid.; Bloeman et

. al, lbfd.; Al E_ssa,_ el al,, “Heterogeneity of circulating and exudated polymorphonuciear

| leukocytes in superoxide-generating response to cyclic AMP.and cydlic AMP-elevaling
30  agents: investigation of the underiying mechanisrﬁ_," Biochem, Pharmacol. 49 315-322, 1995;
Ottonelio et al., “Cyclic AMP-elevating agents down-regulate the oxidative burst induced by
granulocyte -macrophage colony-stimulating factor (BM-CSF) in adherent neutrophils,” Clin,.

Exp. Immunol. 101 502-5086, 1995 and Oltonelio et al., “Tumor necrosis factor aipha-induced

- oxidative burst in neutrophits adherent to fibronectin: effects of cyclic AMP-elavating agents,”
35 Br.J. Haematol, 91 566-570, 1995, '



In,the above test nodel, conpounds of Fornula (1.0.0) produce
concentration-related relaxation of guinea-pig tracheal %g rations
at concentrations in the range of from 20 0.001 to 1.0 Nl p@ on of
Ai rways Hyper-reactivity in PAF-treated Aninmals - guinea-pigs are
_anesthetized and prepared for recording of lung function as descri bed under
"Suppressi on of bonbesin-induced bronchoconstriction” further above.
I ntravenous iWP8Y!Bn of | ow dose histanine (1.0-1.8 FiB¢HpLwEasabl i shes .
airways sensitivity to spasnogens. Follow ng infusion 25 of PAF (platelet
activating factor) over 1h (total dose =7800 ng/kg), injection of |ow dose
bonmbesin 20m after cessation of infusion reveals devel opnent of airways
“hyper-reactivity, which is expressed as the paired difference between the

gg)r(nl ma!st :: gf?gzsgf a”ﬁ! istfH'ﬂixgr ﬂé?&r fhat tﬁl{'go ?L&ngr fétgnmﬁ%( K‘?(?@rlambltutgﬂg?lﬁampp\l:
exposure at dosage: ss'?" 8?"?{%5 Fta?ﬁ'ggh'Pi'Im“PF Rethridueet 9?‘8396'0‘1°frﬁ§¥‘R'ga“d§ﬂ?ﬂ§|"@§fS| on of
PAF- 30 8.4 Al | EPgctn amburantneptraplyis and efsinBitiln by ithe:; typBivi salbdtives PBE lirdibitgir,C
rhinitis is chartwinet EzeRbshy JNas@bo-105 t1BYIE bidOBeriad 5G] MibEYRbSRMmdiddi0r r hea,
sneezi ng andsocme@m&dmemﬁadhéé.an%wascu{ah eflobbifn' & b GRSl L o
di sease cat egor}ﬁmw 1§§§U§§qg6%9%n perenni a Ic fEPYiRtys]

ol T'enm or~o

attributed to p noul d spores, vvhllethelatter is

attributed to-common: gl il kR Inies Mt fre NRHSRindl tFo%haeg t@ﬂhﬁ%'aﬂ@é‘de

.35 and nould s r rhinitis eneral an ear hase
response and a f‘g{wg)ﬁage'%ls% ﬂergbﬂcﬁjlg%"g aé%\?fl°99”ﬁ Sicdadioang TiEosagd Q§*SOC| at ed
with mast cell %@ﬁ"&ﬁlﬁﬂw Feruta .0} iscregye S\mthysin0 hclide Gl2sARRENRETIed 801100125
-82 the | at & phts @"lflflllﬁsfpfoﬂs'eCMme hen,aiick ini tae @ chpable Bf debredishgitheRdration of
eosinophi | s, - bangpiil-f, M BASFAY, syddihull oA FRBESLRS mey Aldnlig e

°a PO halech may

mflammtory ne e:% 8¥§nﬂamm 1) fr% F‘ ?S ]?( ese ce

contribute to the In i %pm B PEt" ‘1’{°rf‘ﬂfé=°1“<‘i‘faé1 Bﬂ)a§€'”?te“'§ﬂorf’§5 A
particul arly pr'é‘ifaﬁyé'ﬁi 2% &FQ?Foﬁﬂf IWRsRR drugs ErrgRespir- i 81 19781183, 1eeg: érever
whi ch |'s nar kedKanBayaghi et it “Qyolic] aualedtitia/ iphdsBhodiestéradeatybl Nt paitipasd 1 tHehi ng,

o of o LG ST P TUE gl o Por 1 (ED ) ar

- especially useful int eneficlal trea hay fever. O her types of
rhinitis for which FheapoapownesEaafhibies Buledrebimef-oPLoFIMN rﬂﬁarvﬁa%glt@l%s

t her apeuti ¢ agedeb® ddnithbiaide lra&ah'ip;a@ izt %FeEz%rl.t Wil lsBiob7 1&9V@rr%r(é\san{e§ by Fgrﬁll d nIOrS]et he

head i nvol vi ng 10, ¢ e

mar ked by dr @9 4 gbméa FoT 3 °F doms’ Wﬂfﬁﬁe‘ggg’ds'ﬁﬂ’éﬂﬁé‘a%@ﬁé‘!‘?“&'f° fesghint he
nmenbr ane, | ?ﬂ\;ed%ﬂer‘?‘s@%‘fﬁﬁ‘ét?‘@)f?’%‘ﬂ‘éh‘?@%”b’l@/%m" WG “SB21Ta99S adntiinfiam.ophi C
rhinitis which fmeugpmedidatm lovebioPmysriegelde,d odmy Thediitanéficady of BB-20A109 Hss aisGEMDT ane

and the gl ands;bepudetboitbted i ia Riuk wesk Wh Hﬁhﬁk Eroﬁm Qﬂ&eﬁcJ gl ,rrﬂl‘onl&fFéN 1

formation of reYr(ok hi.ni t i C |crgh|n|t|s
in which tr ang:’%@r\{\t’eec daémwgﬁ%étg fe np lceaday l%at%as ag?so provided évidence

improve Brown, Ibid, SB-207 499 has already been described further above and |
25  represented by Formula (0.1.9): o
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| ?.Di |

" sB-207,499 - (019
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15: tone and perneability with the sanme synptons as allergic rhinitis, are
- brought on by such stimuli as mld chilling, fatigue, anger r[1d lety.
There is a recogni zed link between allergic rhinitis and ast%? y%ﬁ}érgi C
rhinitis is a frequent acconpaniment to asthma, and it has been
denonstrated that treating allergic rhinitis will inprove asthnma.
Epi dem ol ogi ngggﬁs% has al so been used to show a |ink between 20 severe
rhinitis and Rvere asthma. For exanple, the conpouPRIBOPEYSS, under
preclinical devel opnent for the treatnent of allergic rhinitis, has been
shown to exhibit a strong anti-allergic®ffect and to inhibit rhinorrhea
i n"the antigen-chall enged pig. See, Marx et 30 a! "D 22888 - a new PDE4
inhibitor for the treatnment of allergic rhinitis and other allergic

di sorders, " J. ﬂlermcm.gg;dalrmg&;“% 5444 1997. Anot her experinental

conmpound, AWD ZWW active In a rat nodel of
allergic rhinitis gqe Ry G“E‘f@%’t’ersed'?“bﬁﬁm)a%@e?ﬁmbﬁd?R?W@%‘I ective

PDE- 4 i nhi bi t or2® PEFEsreR eurgeefl Rometizh dFh dhéy rraTod@l & theofreatthdneofgi C.
2:2 init :VZ dan'cai‘9 gl mﬁgum%&m mﬁotdéf;, dabgagmeﬁ% WRidihg teS., acMronl:hmRﬁ}ﬁdW r. g Crit
re h it bRtSseCATRALE gaay
been descri bed S:gétgn[,%aegr %Eg%f %r%&% es%ﬁ?’gg&% g\[} ?%ﬁéa ‘?i@{a
(0.0.34), respecté%gl% Y brg‘?:."h'FB@“'@]H E?I-fH"‘DF-'f22888
(0.0.28) PCT/ | BEHTDITTDE "R WTBF@ﬁv@aﬁwmh(wyed bpthe gregengelnf @ pQubist kBnelusi t i s
is related to riinbrerioausi patanbal hgonglfitisawiddhOisiactaim pr asaieNbrbnthitss wite bl praissea@ Shar ed
etiol ogwdamiilh| pag@w&fgzzﬁs&am cmniebrs:a:ﬁiessmﬁwm%lcbrﬁm&eﬁ fmgfura;.%é%y on of t a
si nus an S rhoré 8N o non as acute
’ A Fdenl o DAL P a8 3P i, u Ty Sivmls o, ot

or chronic. Depy n(gS Sl nus’

“the condition 15K J'}%‘:“l‘lg ‘%""8‘?“??&6?‘15""“’1%@@& ‘éﬁeas'%%ﬁ%?rﬁcﬂ%nzsﬂ by affackss¢f iyeussbingd
sinusitis. The bétefﬁ?ﬁ‘l"’é%ﬂn cifher gepnty o7 profise, ype by fecpairha@ks i thubng ksaegt ed i n
the ethnid bormepusTivectts ehitials csirttesized By OBient @bugh BRY PRby@E Bajanasal Si nuses

“located in the bdneiis ahich abaﬁﬁ‘acteﬂuh@b%ﬁ @Jcééuo%'of‘{ﬁ h sp uﬁ’rﬁlel‘nf%{. a%.h R " ed
par anasdl s*gwu%gog mQ ,gg s ema&g the n%l{x il ceordl ngry, the

conmpounds of - Fc;‘g (5‘?" s MeLEr b He"f'ﬁ@"“ﬂé SYTRIPa] of ProachosRefip  of
acute or chroni °“§”gnr eIy “a%&fec'@gf)@(ﬂeﬁpr}swfbﬁstbrm Prridectied brepshitis which is -

bronchitis associated -with a productive cough; staphylococcus - or ‘streptococcal bronchitis

which are caused by st_a\phylococm or streptococct; and vesicular bronchitis in which the

inflammation extends into the alveoli, which are sometimes visible under the pleura as

20  whitish-yellow granulations [ike millet seeds.

Bronchiectasis is a chronic dilatation of the bronchi marked by fetid breath and
paroxysmal coughing with the expectoration of mucopurulent matter. It may affect the tube
uniformly, in which case it is referred to as cylindric bronchiectasis, or it may oceur in iregular
Pockets, in which case it is called sacculated bronchiectasis. When the dilated bronchial

25  tubes have terminal bulbous enlargements, the term fusiform bronchiectasis is used. In those
cases where the condition of dilatation extends to the bronchiales, It is referred to as capillary
bronchiectasis. If the dilatation of the bronchi is spherical in shape, the condition is referred to .
as cystic bronchiectasis. Dry bronchiectasis occurs where the infection involved is episodic
and if may be accompanied by hemoplysis, the expectoration of blood or of blood-stained

30 sputum. During quiescent periods of dry bronchiectasis, the ‘coughing which occurs is
nonproductive.. Follicular bronchiectasis is a type of bronchiec’tas:s in which the iymphoid
tissue in the affected regions becomes greatly enlarged, and by pro;ectlun into the bronchual
lumen, may seriously distort and partially abstruct the bronchus. Accordingly, the compounds

. of Formula (1 0.0) are useful in the beneficial treatment of the various above-described types

35  of bronchiectasis as a direct result of their inhibition of PDE4 isozymes.

The utility of the compounds of Formula (1.0.0) as bronchodilaors or
bronchospasmolytic agents for freating bronchial asthma, chronic bronchitis and related



8.5 Rheumatoid Arthritis, Osteoarthritis, Pain, Fever, and Gout Arthritis
I's defined as inflammuation of the joints, and rheumatoid artﬁ ? Q‘ﬁ
chronic systemc disease primarily of the joints, usually p % 9 | ar,
mar ked by inflammtory 15 changes in the synovial nenbranes and articul ar
structures, and by nuscul ar atrophy and rarefaction of the bones. Late
~ stages of rhey ﬁﬁfﬁ? d arthritis are marked by ankylosis and deformty:
‘Rheumatoid art 13 is a crippling autoi mune di sease oPCTBRHYHS eti ol ogy
whi ch' affects over 1% of the popul ation., As used herein, the term
"rheumatoid arthritis" |Is intended to include within Its scope 20 where
applicable related and associated forns of arthritis well known in the art,
-since these may also be treated with the conpounds of Fornmula (1.0.0)..
Accor di ngl y, t heéisqegasand tispreerviascabed hamin s idbrhdStrabla Glrsidie Sheassl bea AbHaF bt | S,
whi ch | ‘al thi | titgencmikechi eaidiaoliR e o S0BRShose BHELSYR hd e 10
inflammation, ipigkection, or traume; acute gouty arthritis 'CR 1S acute
arthritis associated with gout; chronic inflammatory arthritis, which is
Inflammation of the Brakiwsgesdbytc A O Wirs- mbmifydﬂx&c&r%%dé&%r%lé'?% id
arthritis; degenesaat ieRatidh bflihdalpRytra %Qrﬂ okrﬁmgaé £ 88 duLd eldtmltt'lséfollol nftecit | ous
arthritis, whic ég‘gré\'ﬂrltlstfggg& 5@% eria, ric E%Iasmas
viruses, 30 Jul ¥ 208 BT &p “gb‘ﬁﬂli@eﬂuzgpentgmalf(qunglkgd,p) pH‘leaS| tes;
Lyrne arthriti s"™c{iRiitisspeedand geptions2-Hem infragth isregdse.oThet isches tsdehsattediinwi t h
Lyme 20 di seasﬂae WF\(?rsﬁblemE&ttaltbmamltirhﬁgeblaﬁs SOl toGgive riffgslofiisb RBRHch ARep. t he

joints with protrief@nmia e @ftartigs aré)&@&a\/deh' MindgRQEN nhd% Jr@?n‘dﬂmédoxleﬂcaql” hr! t I's;

psoriatio af$hr S | asl s occC

associ ati on wi tﬁé"hé? ftwglﬁ) %¢s o o f%r fS%xe,d ﬂ%lb"(?%? t*’@b’%a" bat, whleithe "é"e"’\?\hl ch is
5 inflammation TAYE! '\9|3H5°‘f‘ﬁ%° qaﬁidé?e\'/é?‘?é'tﬁﬁa'le befhesilisKrebsBhiation Kromposttierj oM

pat hol ogi cal f hiaHGPea5: daCr HaURhE.Gi MbSay THD 112 ’H.POAL.2; TLE), .6;SgasRsI1heatf or

progressi ve j oi3rc drasjaissu@bvlw@z/cajz@aslsnm aﬁﬂBJdré}Qpe Qﬁl@!n%'er ﬁr‘é‘lkéd‘dé ﬁaﬁj‘g?

- hunoral respons erpl articular ce
pat hol ogy oIo rh%ﬁera@%ala%\énﬁg&e%% a?(eﬁg P 3@3 ef“lu}gra“cﬁr(&@ﬁ‘éée’?}f""“?is@@ﬂyl"g and

monocyt es. ﬁ'u e aﬁggglc’?ipaswt"& frugsy do groeirin APl ioyRctyibyyipstcompaynds| of Forha
constitute up tGOS0HE disotvidin plisiclgivebsaineae ddded ctdagingsyBdsab thoioiane of
rheumat oi d ar t hrintal $n ikl Biptide aahulive t&BenFRBASKLRSVE Oound in the sane
ti ssue, 30-50% are anti %en presenting cells; which is indicative of the
aut oi mune char act el FeopYedestinedehenmpoungsnt Forfila i) prducesineiratanielated. g.

| L-1, 1L-4, 1L-reaxafdn-cg guifda-rlh trachealldyg reupekaibhi-ataconc@httatibidGn 1) réige @O Rbdh | butors
to joint tizsuecodarmges. inflammation, hyperplasla, pannus fornmation and
bone resorption. ‘See 15 Frestein,.G S. and Zvaifier, WJ., "How inportant

are T-cells in chrofifreressinanieinedys Hymeyreaativityi is PAF-#datel . AnitfaR Unguin@3nighGfe 773
1990. Thi s has setrtizeaminsdpaal Rerecddi.of lu@ymﬂchbnn afs @&Enbeﬁ Dl%r gwa%gél&
anti bodi es ( MalyghbdsR-inblNeg %rﬁ%&nm ilhQho5e. ! intra{v%nous rnbaﬁtgg C‘rhﬂ lS%| O(I\:/Elagle

~at at, "Benef |hc al J Fg S) turmr necrosrs fa
|st pgfkg establishes airways sensmvnty to spasmogens. Following infusion

I n rheumat oid ar
25 of PAF (platelet activating factor) over ih (total dose = 600 nglkg), injection of low dose
bombesin 20m after cessation of infusion reveals development of a:rways hyper-reactivity.
which is expressed as the paired difference between the maximal response amplitude before
_'and after PAF exposure. Upon adminlstratlon of compounds of Farmula (1.0 0) by infusion
- during PAF exposure at dosages in the range of from 0.01 to 0.1 mglkg suppress:on of PAF-
- 30 "84 Aller _gg:jnd Other Types of Rhmltls, Sinusitis .

' Allergnc rhinitis is ‘characterized by nasal obstruchon ltchmg watery rhinarrhea,
sneezing and occasional anosmia. - Allerglc rhinitis is divided into two disease categones
seasonal and perennial, in Wthh the former is attributed to pollen or outdoor mould spores,
while the latter is attributed to common allergens such as housé dust mites, anrmal danders,

35 and mould spores. Allergic rhinitis generally exhibits an early phase response and a late

phase response. The early phase response is associated with mast cell degranulation, while




(RA)," .din. Exp. Inmunol. 101207-212,1995. 20 The PDE4 i nhi bitors of

Formula (1.0.0) are useful in the treatnent of rheunmatoid t 68 as a
result of their ability to suppress the activity of a varie%&
inflammatory cells, including basophils, eosinophils, and mast ceIIs.

These inhibitory activities of the conpounds of Fornula (1.0.0) have
al ready been descri bed further above, as has their wde range of in vitro
anti-infl amm¥OMPFTREL i on via the rel ease of reactive oxyBeHBapWilses,
prostagi andins, and 25 inflanmatory cytokines, e.g., IL-5 |IFNy, and TNF-u
See further.Cohan of al, In vitro pharm#ol ogy of the novel _
phosphodi esterase Type |V inhibitor, CP-80,633," J. Pharm Exp. Ther. 278
1356- 1361, 1996; and Banette at at, "SB207499 (Arifio), a potent and
sel ective seco 4 inhibitor in vitro

91@ |£@H%5@1%ép9£§e9$&%ﬁ.9894d%§xn%ﬁ£hfﬁ of eomg hgn%opﬂ 6morf@6§ The

anti-i nflanmator%/ 1actl on

PDE4 i nhi bi t or st %?Wteé fiar@tyﬁ'“ﬁé?‘@a‘&ﬂ’%d'ﬂ%“éislﬁ'lm teipased by fesetcelseaivbnt  of

r heumat oi d. ar t hivhigh saypentibuiedasthé inflaginatioh exhibitef i e lale\pbase sspanse.i nhi bi ti ng
T-cell ..proliferatipn dia nunber of different agents, including
anti gens. such as hou)g% ﬁtr:rfl&I #preﬁg‘f’"\é "'?A?%is%?ﬁmﬁ] ey RIS s BRHEYeR AP Makehe art
Banette el aP, PhPeHte qmisnclris) wihylacimationend eimpotweling offthe-orselinecogal nésad) t o
facilitate the radrdosgdapfatiaid ekneaging, dnd blenfwith BRHIHEO S)ipRms. Tﬂ&hﬂoﬁﬂibuhd%o?ur nis

capabl e of decr eas;magidd)eregs;ﬁaasabéeﬁnnmabé,%a%eaﬁdenﬂofhéylfevér iL-5, IL-6.
IL-9, IL 35 13, and GW CSF by synovial fluid nononuclear cells, further

augnent's t he over al | Othavthipes of mifiitisrforavhiolr fre ponpbiride obfortite (1RDEHay behissei bOr 5 Of
For mul a( 1. 0. 0) ; thisapdayasii in@ldeatute dirhbl ks WG is a 38d A%%e'a’@%lv\ﬁ@a@ﬂ 57025
PCT! 1113011801258t ndRilbobd Yoofhbrade s ORROUAGRoadly ST bikiuly

inhibit TNF-a rel eas noc

ani mal nodel s of “FH ‘F?Hﬁ%ﬁ ?eﬁrﬁg"qnﬁ"meé'ﬁma’ﬁf“? "s/pﬁ‘l’qdé?ﬁﬁﬁhﬂ‘r Vm“%‘f‘?%??@% a&‘hn be
shown to corr esH5HdPA™® 2EWPIP i Wiichds a Tnia fam coamed dtyi wasting@f dhesmadoumni mal
nodel i nvol ves mahbrigietandthe gléndhmmleﬁdmmedvh%c&om@dha%ﬁmmbﬁﬂrﬁ@mbﬂ’p&f al

_al._dm n|452 II’D%}E i on_ &{d vasomolBPlmitié WREHE EQEn—aIIQBte Rhit n \mich H-Jbﬁ I@P cfﬁvglt erase
lype | i A el ev es sC it e S ecr eases
TNF- a produé}%l oﬂn‘% QAdrﬁ%Fme%k’?‘?qu e sg?fr%a"’f e%?’?fﬁ{c” nitis, for P’ﬂ‘é?Ph?" N Thar
1280 621-626, 19¥7V B AUINISEioHe aiaehend alel i nvol ves the i nhi b| tion of

rat paw. edema i ndug ni tratyon rolipram
Singh el a!,-"Syno ngre?%/ au'?g’%ﬁ‘%% tW a"rQTl]Ié)@lm i aam;l %1 , Alergic i gunlhs 5158 0

i nflamed rat kneequent ff)m%a&me% gk 5'9' aﬂ‘gﬁa'??étbﬁ%{b B?Té’“ﬁﬁffdlq’ﬁﬁlhﬁ?tf‘ﬁ)rage’%‘? matrix
net al | opr ot ei na®B¥s Wi EeroyhisdiHivo Eridemidquizgiels has disefbleemused Rebow 4 BkSeppin  2)
S153- S154, 1897. sedere ngibitisnad ahage oéverchsmimBt Fod exfbl] ink i cmptane Daksm, barp used

in the art for gb@ni@yapessnenOfor B8 WRARLE 3t éu@@:ct ﬁ%uscﬁésf t%'eﬁfsh% t@%&n‘ﬂﬁ?e' n

}[/: \e/gt gﬁ;‘” g‘]E ' ?Esetlgﬁ%;l;yglc??gm%% %%40 mh:ttl?tﬁfgnorrﬁ ai"Q/ ig? nhg?n-cﬁﬂ{ep alpn %% Mﬂ?‘ r?él

nodel s of 15 acth® T-FAPEmieaw fFediblier g the HEﬂ“ﬁﬁ\ﬁgfea"%tdF m'mammﬂnqn elierdics model
has been denpnstisosdetsd Ji Aeryh@in. immunol 99 S444, 1997. Another experimental compound, AWD-

25 12,281 has been shown to be active in a rat model of allergic rhinitis. - See Poppe ef af "Effect
of AWD 12-281, a new selective PDE-4 inhibitor, loteprednol and beclomethasone in models
of allergic thinitis and airway inflammation in brown norway-rats,” Am. J. Respir. Crit Care I
Med. ASS, 1999, The compounds D-22888 and AWD-12,281 have already been described
further above and represented by Formulas (0.0.28) and (0.0.34), respectively:



art; Sekut at al, "Anti-inflanmatory activity of phosphodiesterase (PDE) 1V
inhibitors in acute and chronic nodels of -Inflammtion." dﬁp IE?@

| mmunol 100(1) 126-132,1995. The ability of rolipramto re %Jﬁ Bhse
severity in the collagen Il induced arthritis (CIA) nodel after sc. or ip.
~injection has been denponstrated in the art; Nyman at at, "Anelioration of
col | agen  #l ed arthritis in rats by Type |V phosphodi est erase

~ i nhi bi tor ro%?%‘ruggn&'g din. Exp. |munol 108 415-419, 19O s study
the dosing reginmen for rolipramwas 2 ng@ g twice daily for five days
before the onset of arthritis, and it significantly del ayed the appearance
of arthritic synptons. After the cessation of treatnent the test aninals
devel oped arthritis and reached the sane arthritis top score as the
control group. In the sanme study rolipramwas also g5 adm ni stered at 3

ng/ kg twice daily at the tinme point when arthritis was™apparent. This
“treatnent drastically changed the devel opnent of the sease wher eby
progression of severity was halted and even after theé ¢&essation of
treatnent, the arthritis score dyﬂ not reach the | § observed in
untreated animal s. The investiga Ors were al so abl nonstrate a

strong down-regul ation of TNF-& and | FN_ y nmRNA #Xpréss{on in regi onal

-l ynmph nodes, which 30 sugo'\ B8t the major effect olipramis exerted
in the effector phasengs, anmat ory processc|ﬁy et al, Ibid.

I'nhi bition of TNF-a Pr odﬁctl“on Dyrtkkan Monocytes | - The inhibitory
ef fect of the conpounds of ,0=9 Tl a (1.0.0) on in ‘|'NF a production by
human nonocytes nay be det érmi_ned in accordance wi¥ he pr ot ocol

~described in EP 411 754 (Bad.ﬁﬁggat at) and V\q_ogezmgr?o (%%34254—1?%) The

referenced publications al so describe two nodel otd shock which
may be used to determine in@fi2b inhibitory activity of the copgeasds of

Formul a 30 July 200 PCT/ 1 BO1/ 00125 -86 (1.0.0 The protocols
“used in these rTQ el é’n&%’s%&/% EFH"'? LRSS aE?)‘?fﬂS‘lJHﬁ‘é'm'H £ atshargd

positive resul £ °PF§‘3§5e'P BFY @eRsl Sinuitis TINPe iflsnmutionetd alsipust dve tiisj ect i on
of endot oxi f. S@Td@m hRcoepOREiNtion hrinbirtiot, s:s sIds saste RRARAEA Lodpemmghgdms hown to
exhi bi t si gni f ispenthercamehfiadmation BbcRbd, Bb SHBEG is ﬁ:%@@é‘s‘e@lnlof& d—oﬁgf 19 Hﬁnt s in

S

joint destruct ioPBphefd it Sme 2Rtk th
. Jt(r)\IOQe i ﬁ\s/olr\ljjcnlgpgﬁ E'g)nteoq.:c')lﬁJ th %g‘ﬁ'f’gé' Q'Im?ss' gﬁ/\{)"”e ?{d’ﬁ@%aﬁgaaﬂ“l"wq"?t%‘" %unggs et

a/, "Potenti al prgos NOT °5t§'t55'|”%1§ grery e Pi"‘\?" AN siosses ipgated fndhe fraatet nent  of
or heumat oi d ar t fP1et T8 maifany §usiis G pf 6 Baired PAGasaChinyse lbdated inaie o etRSt t O t he
treat ment OP rmedimroiodingly.ttircompoands of Edifui@9.0f M#@ldeRn thh BinercRRbmidhi bi t or s

have positive efafcﬁsbr&hﬁﬁuc§uh§'us'5bdt€sp9&auﬁ&tcﬁr8{?csﬁ}ﬁr‘ he di sease. For exanple,

10 RP73401 has ggeenydempRtdflifdol,deel €ase -a MRNA expression at the

pannus/cartilage 1n | i treated m ce.
Souness et at, | bi d""iREAEH5 ohiglemaete °b'é%ﬁ'n§tam|rf@§n@¢td arihcitli4 a chirenic
~rheunmatoid ar t ﬁsfoet"iCsd'i?aﬁ eimedly iof e johtacedoaly polyarticular, marked by inflammatory

15  changes in the synovial membranes and articular structures, and by muscular atrophy and
-rarefaction of the bones. Late stages of rheumatoid arthritis are marked by ankylosis and

deformity. Rheumatoid arthritis is a crippling autoimmune disease of unknown etiology which ’
affects over 1% of the pepulation.

As used herein, the term “meumatmd arthritis” is intended to include within its scope
20 7 where applicable related and associated forms of arthritis well known in the art, since these
' may also be treated with the compounds of Formula (1.0.0).. Accordingly, the term
: “rheumatold arthm:s includes acute arthritis, which is arthrms marked by pain, heat, redness,
and swelling due to lnﬂammatmn infection, or trauma; acute gouty arthritis, which is acute
arthritis associated with gout; chronic inflammatory arthitis, which is inflammation of the joints
25  inchronic disorders such as rheumatoid arthn'ﬁs; degenerative arthritis, which is osteoarthritis;
infectious arthritis, which is arthritis caused by bacteria; rickettsiae, mycoplasmas, viruses,



~controlled, double-blind Phase 11 study of 35 rheunmatoid arthritis patients
adm ni stered 400 pg of the conpound t.i.d. The conpound was_ able_to induce
~a positive trend towards clinical 15 inprovenent associ ated IRty 2004
reduction in Creactive protein and IL-6 serumlevels. Chikanza et al,
"The clinical effects of RP73401 phosphodi esterase Type 4 inhibitor in
patients with rheumatoid arthritis,” Br. J_ RheumatolL 36: Abstr. Suppl. I,
186, 1997. AMAWFYS| ncreased cAMP Accunul ation in | ntacRCTBE®OBS Usi ng
U-937 cells - Another assay suitable for denonstrating the PDE4 i'Ahi'biting
activity of the conpounds.of 20 Fornul a84-1.0.0) is one which utilizes
‘U937 cells froma human nonocyte cell |ine that has been shown to contain
a large anount of PDE4. In order to assess the inhibition of PDE4 activity

in intact cells -differ Lated k937 cells at a density. of

appr oxi mat el y 1"?'%5’?@2‘?21%5{“"%“@‘ Q%@ﬁ%t‘?‘écﬁi SBe %F‘g?ﬁr%é_ﬂ'gsa?séﬂ"a\tﬁf%ﬁh Lyme 20
concentrations PEAYT ﬁ'@"f?"g‘ﬂﬁ]aﬁ'?’@’i whigh Bgtiempiion fof the daints wishpraleRfion 6f thene

- mnute, and w t#ynadviyggiisesh iprimemated amthdiisn pdeRaticGafthrdin) verdbtlii¢ iaosysdronfeoid rwhith nut es.
~ 25 Five m nut espsafidskroctufd hiagdobiftn WiEinffRioly QRnrits;Snk SertbRl hkaRdwiih &he
addi tion of 37. FHARERAMGidne AGIdsdkli&! Whi ch the pH T's brought to

~neutral by the addition of eI\I/I potassi um carbonate. The CcAMP content of
the reaction tube i Shertbes unapdpatiiogic Bitded o elelmokearthnid i bRirdspehspre@irocol for
carlryi ng I\/gUt g h&rsgrasi_smntidﬁsugaﬁrg&é Ja&qam%ﬁbnﬁib%{ﬁﬁ%euag aﬁlﬁ nunidﬁﬁ%kﬁén?’ ! ggi;ay?)gf
cyclic i an D v.. Cvclic eot | de Res. :
Ggut refers to sgﬁ%v%yffger i U6 %?us%/ o '"'artflr;%ﬁ@r?%fhﬁ%?t‘?@ ﬁﬁm'l'“éf‘n'ﬂd"fdﬁﬁ 7

devel oped gout R'EEGHehTTHs Atmegevipar Thsu whikhare pedrminantyf mampryet-eald. ceni a,
recurrent, dharemostie witp §0% olthecels rbdvermiridnothy spnbtidl itissue 8f ihashaoeicarits

crystal s- of nopaeBlind T dé dbrdcyts AR aidhe 100 BREPOLS antdsiPabitig s, sai d
crystals in andyih QiAo b biliimb oleie o yeSilldsh o M o Bodd 1 0
joint destruction _anlg sgyere crippli ng and urrc acl draront Il asl s.
Rheumati ¢ gout §% SiotAef nlkRe'lostiid it limearo e maiot eaniibitys toigiisseous gout
“i's gout' in whi clemesrerieflagmationo isierpigsia,c batinisy fawgios i drd bok smsdptiom orsete. Some.
t her apeut i ¢ 12,9 eFresein Ges. U f ZuaifidrNWLIL, EBbW NEipdaait Narg OtldelA i chibfic Memagant 30
Jul'y 2004. WO Odhifi&2 2k @;éJnB%/%%é 19908 Anis 'hﬁJ k@gﬁ@ﬁ&n&%@de& ., by the fact

henyl but azone d caj chicjne; il e other therapeutic agents possess onl
P y nogl]ona a !)Odl j o iSis: Maien y
uricosuric properties, i anjbodies (ab3) toJIF 2 haYrehoyRPragise R4 TP el Maipbe! or
pyrexia, may befht"Benefciabefiests offturapn pecrosie fagtbr-aiphh fiiNFe: tskdole in héurehiofdf agthriint
factors, but WRA aie@ed. tnibudolt oe20p2€5 @sts. | nventi on such fever is either
that manifested in 5 Bharyr]gocon' unctival fever or rheumatic fever, or :
that nanif e ed dur iTFyPEf Nhitiatw ol Barnuis (10M esniseiinn ihsf treainfehtcafmeevingtaidi s pai n,
especi al | y t hataribstipes a essaieof theh abiltetojsaipressthe bdiviy @Na eglely\be infdninfforeceld, t hose
suf fering from iiduargBdserngt, adshbiihis] ind ra8de8 Ottlese REROY Jithidelor b BnoBliGS -
i nhi bi tor y CO”Pd?ﬂS}ﬁ.ﬁa ?lfO(ﬁ ﬂgmtr@ady( I;EerQ deos):ribeé BXI'IIEQ gbo?ee. gse La!lscthgrl wide range of in
vitro anti-inflammatory action via the release of reactive oxygen species, prostaglandins, and
25  inflammatory cytokines, €.g., IL-5, IFN-y, and TNF-o. See further Cohan ef al, “/n vitro
pharmacalogy of the novel phosphodiesterase Type 1V inhibitor, CP-80,633," J. Phamm. Exp.
Ther. 278 1356-1361, 1996; and Bamette of al, “SB207499 (Arifio), a potent and selective
second . generation phosphodiesterase 4 inhibitor: in vitro anti-inflammatory actions,” J.
Fharm. Exp. Ther. 284 420-_426. 1998. The PDE4 inhibitors of Formula (1.0.0) are also useful
30  in the freatment of rheumatoid arthriis as a result of tl'le!r.effet;liveness in’ inhibiting T{;ell '
' proliferation mediated via a number of different agents, including anfigens. such as house dust
mite, which has been demonstrated in the art Bamette el &, Ibid. The ability of the
compounds of Formula (1.0.0) to facilitate the release of cytokine IL-10 from monacytes,
which in turn is capable of decreasing the generation of TNFA:. fL-1, IL-4, IL-5, ILQS. IL-9, iL-
353 13, and GM-CSF by synovial fluid mononuclear cells, further augmentis the overall anti-
inflammatory profile of the PDE4 inhibitors of Formula(1.0.0); Kambayashi ei al, Ibid. Further,



results in the treatment of gout, and fever and pain associated with

i nfl anmation. 10 8.6 Eosinophil-related Di sorders The abili t?’oﬁ]c %(F@ PDE4
‘inhi bitory conpounds of Forrmula (1.0.0) to inhibit eosinophi 4\% ation
~as part of their overall anti-inflamuatory activity has been descri bed
" above. Accordingly, the conpounds of Fornula (1.0.0) are useful in the

t her apeutic t\{,@ﬂ,&%@t of eosinophil-related disorders. Such disorders
- include eosinophilia, whichis the formation and 15 accuht®1¥iSof an
abnormal |y | arge nunber of eosinophils i . t he bl ood. The nane of the
~disorder derives from"eosin", a rose-col Sred stain or dye conprising a
brom ne derivative of fluorescein which readily stains "eosinophilic
| eukocytes” in the blood of patients who are thus readily identified. A

“particular eosi tephlityiot tdicompclass o Fanus 08980 ihBRHREL| Bes G9L LANGS.M th the

present inventi @andefiedddh B BeMiel REH ' osinophilla, wilch 1s

characteri zed bgﬁ,? Ztezt? hnf Tt tﬁ%?%“o#’%ﬁ%‘%% °pll qun)}" M@eﬂ?ﬁ'ﬁ@?‘?ﬁ"w

eosi nophi | s. Thrs di" SoIPFEAP I et ey pressian pRTNFr@eqnaation. Gyarderoamimal whi ch

is a condition &R Aies inplbitbnteyLAS iaduSIdeMNF-oi ibhdelin Mok BNSraIQmBRtbHRGS.

. acconpani ed By epBghhibibe\Chtng 65 m&%_hosaﬁbqie&é}éée!‘ﬂ,[}b&}%#%) &,{}%ﬂ BesEnophi i c
ich s a

di sorders inclu rQat c 5asi.nophi li ¢ pneunpni a, ) a chronic

interstitial | u%ia%| sgglgiel\@ﬁalre‘éegst 3?4 zdéﬁgaﬁﬁs c'O¥igh Prodyiosn ém, miee| effede of f ever

night 25 sweat 8REFYM { S&am- BesiThspi0| 624626111897 Advtist sch lanimelevedal | Ng

non-segment al , eiesihg ibienyof irat bév deab Siduidtl ByhRrababAgh, BE blaRiIRinkirathbs o1 cal

pul monary eos | nefink Sagh el S8 1a BILAR s Abros LAY Find RiHL0 L REEY!
ancro

filariasis, 16SUbdwbtdanVQ! Vil i a_mal ay chereria | I, or
filariae that i qjos%%i):;;as\[g?n\gﬁﬁ?‘e%%r %mlj n'"ﬁ%@fst rOplMEY  Hefgloprateindsas atider i zed

by epi sodi ¢ nocturnalc nae g™ &a ‘A8 rehIRI53-8164 1R9%gl y el evat ed
eosi nophilia, and digidSRodbieb iidding: dlar 30 infiltrations.of the |ungs;
_ bronch()pneum)nigfd]grﬁo%glgaglj#tgeosi iéﬁ w?@ﬁ’”‘f‘%hg% ?‘Aﬁ%gc lfsgcf]‘mo aﬁﬁoétr&pawi 2hd

| ungs by Aspergillus fu gl PESUPT TRt A Vive gpdulations TRGw B PRErnhbligrkend by
inflammatory  gPEifHREe Beptmentad fovmeatdideritvie. Tresetivivsdf riis@sinanidallmeagsor but
al so i n thel%kigeute isfgmmatieriziuth as ghe dlouse iRkt afiris inbdel, RS HAG BB GedB HNOES,
and | eadi ng to'aspaug bl PRRinidRRRsivie R : s ball formed by
GOl on'2at.1 o0 o DS OB e, i R e Hleearn

gr anul or nat ous; an§ cont ai ni ng qganu BEEUn YOGS 1% 1998 g Thaabfi e
refers to any shall hodEi% sgereRirmen hegeieesdt indypedeithite M uobe after sc.

i nfl ammat ory cei s et figshbean Snogeriipd ROBMa\Oy@Ar & 720 2&mdikiioh BQINQRA 5 - 88
col l ection & riwliddiaaitlitisna catORTRSAS pHoSishEdidtetd38 infibol Qﬁ)@n@[’;fg_eéx},_smny&gal Iy
n

surrounded by as08 41545, 1987 FPRO S¥dy RS doliid irfnésnl}cr).—@fg%ﬂfwgas %’ w%?%%}ﬁ%rroqnq the

| esi on. Sone grﬁ@QhEIyQHE& F‘lg%}ls%{tg eﬁﬁss' no’ﬁfg’g@iﬁ
represents a chy ont'c | e fhe onse QF"(}" eg’ﬁd PRt delpyeddha,gppeaiaies efiasthitinf ect i ous
and noni nf ect i GUSP YT AT hegessnipn ot reaiment thetesy pnimals eeveitpodisrintisrglit tdages ar e

the same arthritis top score as the control group. In the same study rofipram was also

25  administered at 3 mglkg twice dally at the time point when arthritis was apparent. This

treatment drastically changed the development of the disease whereby progression of

severity was halted and even after the cessation of treatment, the artiwitis score did not reach

the levels observed in untreated animals. The investigators were also able to demonstrate a

‘strong down-regulation of TNF-o and IFN-y mRNA expression in r_egional lyrmph nodes, which

.' 30  suggests that the major effect of rolipram is exerted in the effector phase of the inflammatory
process. Nyman et al, Ibid. ' '

Inhibition of TNF-~a Production by Human Monocytes /n Vifro - The inhibitory effect of
the compOU_nds of Formula (1.0.0) on in vitro TNF-a production by human monocytes rﬁay be
determined in accordance with the protoco! described in EP 411 754 {Badger et al) and WO

_35 980115534 (Hanna). The referenced publications also describe Mo models of endatoxic shock
which may be used to determine in vivo inhibitory activity of the compounds 'of Formula



.5 treatabl e using a conpound of Formula (1.0.0), e.g., allergic
granul ornatous. angiitis, also called Churg-Strauss syndrone 0l/\\‘/‘ni Is a
formof system c necrotizing vasculitis in which there is pd10 ' | ung
‘involvenent, generally mani fested by eosinophilia, granulomatous :
. reactions, and usually severe asthma. A related disorder is polyarteritis
nodosa (PAN), wni ch_ is marked by nultiple inflanmatory and destructive
arterial |esiONSMd is a formof systenic 10 necrotizi nBCHBaEWIIS: | s
involving the small and nmedi um sized arteries with signs and synptons
resulting frominfarction and scarring ofthe affected organ system in
~particular the lungs. Oher eosinophil-related disorders which may be
treated in accordance with the present invention are those affecting the

ai rways whi ch ag@g. ' feactiori . to a therapeutic
“agent unrel ated %’Qﬂfﬁ%aiﬁﬁﬁﬁﬁﬁgﬁﬁﬁ%a?% <Ryl S oronig sl
Dermatitis Urti CEMYHCUEBHEHTRS el ipvels obih-aindsedipy thanisesiop of gadolrepi ti s i s a
chroni c i nfl anmat or yscekivB pBES AN bR hndividuals wWth.a  hereditary
~predisposition 'ﬁ al Dg\ngisegsEiﬂ'EﬁEﬁQsE%%?#Fg?hg_ﬁa et":‘(a)e"p%1 ?J""r'"wf’.i?g'bﬁtsﬁa'ﬁ"apts of ten
acconpani ed by AT Srgr & FoRTRI ThegelVimRIovPRerEn jolst dgstaeion snovitsnand fibiagis, jng
pri nci pal | y €haP¥eY gfaddeduchiss aserieniing stdnlongpeal Ablb palc (SDV)rEdet iegthrts; al SO
cal | ed al | er gi cSelwessedtid,i “Botersitl Cof ainbsphdiesterdde Rl AV GrhibRSs §F R "FeatnRhOB C
dermatitis (AD) meSndidiriist pafRlss3Mgadi ¢ i.nfl ammatory skin disease In
young children, and it affects from 10%to 15% of the popul ati on during
chil dhood. Atopic d¥pratiguat intsreptde fhe deaiment biyrhasaoiri aahits isthd dbs@edtibimarand
al ler lg: e; and | PDvaishititbre medeOfositive Qereat tﬂfé"ﬁf}?’rbf ﬁ&io@ofﬂﬂ@%{&é_F&T %Iéhﬁe, 25 with
so-called "ggop I ad.’, | ccur req t I n 1 ndividuals W t
ast hma and/gr a'I:uI(;Té?I;'d i g‘gsr h[,]ie%! {blg rg?ns%'é% Eoeudﬁcreﬁmjf% dﬁw DRPRERN ¢ s e om
Pat hogenesi s T%E"'T‘F%‘?;(["ﬁg@rf?te'ﬁc@@a,w Joints ofycollrgen fhireateq\mise.i Houresx efoal, Mid.226,
1996. Accor di ngRE734Q1Hes jalpmbsen stedjedf dinicdli Drrhassb ahaE pafidni ifta0fadebo-
dermatitis is tecosatiehiabebling Phdsen apgbt 5¢naBeH SririRdticrls@dmhiBbbPidopys Of
P g § xanerte dbAbdAd A the GipOind 3 A AEL hoklile! (s [AYG, BREN
reported tQqg prﬁg‘ﬁ%ﬁ‘e‘?‘ ssongentration.rel aied inhi |_t|%n 0 e
proliferation ol human peripheral® BIgEE BoCTrarsn RofeBapndc k6 senmisusly from
normal pati ent sYHERRA |2 aher Figiel &ifRsts e (RE7H0T mhosehegiegiereher Tyad #tinhiitorSiae,
‘respectivel y, Teatigpywitethegmatoid DhriligsBran hdulvetol 360mstr. G, 1, Peey@sand Met zger,
Raven Press, New York, .1994, and O Brien L Medi ci ne Today, 369, 1997.
These studies al so-geLerienegdchY {muigtiog i sialack Tissues Using dh8¥  efls PBM f r om
atopi c dernati tﬁ"@"’ﬁaﬁs?% §tigbiqfs demonstrating the PDE4 inhibiting activity of the compounds of
20 Forinula (1.0.0) is one which utilizes U-937 cells from a human monocyte cell line that has
been shown to contain a large amount of PDE4. In order to assess the inhibition of PDE4

- O

activity in intact cells, non-differentiated U-937 cells at a densily of approximately ‘IO5 cells per
reaction tube are incubated with concentrations ranging from 0.01 to 1000 pM of iest
compound for one minute, and with 1 pM of prostaglandin E2 for an additional four minutes.
25  Five minutes after initiating the reaction, cells are lysed by the addition of 17.5% berch!oric
acid, after which the pH is brought to neutral by the addition of 1 M potassium carbonate. The
cAMP content of the reaction tube is measured using RIA techniques. A detailed protocol for
carrying out thfs_. assay is described in Brooker ef al, “Radioimmundassay of cyclic AMP and
- cyclic GMP,” Adv. Cyclic Nucleotide Res. 10 1-33, 1979,

;_3.0 A ' Gout refers to a‘group of d_isorder;s' of purine metabolism, and fully developed gout is
- manifested by various combinations .of hyperuricemia, recurrent, characteristic acute
inﬂarhmatbry arthritis induced by crystals of.' fnonc’a_sqdi.um urate monohydrate, topﬁacebus
deposits of said crysta_ls in and ardund the joints of the extremities, which méy lead to joint
destruction and severe crippling, and uric acid urolithiasis. Rheumatic gout is another name

35 for rheumatoid a_rthritis. Tophéceou_s gout is gout in which there are _topﬁi or chalky deposits
of sodium urate. Some therapeutic agents are useful in treating both gout and its attendant



note sensitive to PDE4 inhibition than was the proliferation observed In

HPBM from nornmal 35 subjects. Th2 type cytoki ne secreting T:&pjljég 4

expressi ng the cutaneous |ynphocyte associated antigen play a %Qq il role

in the induction of |ocal IgE responses and the recruitnent of 30 July 2004

WO 01/57025 PCTI 1 B01100125 -89 eosinophils in this disease. The chronic

i nflammationgeani,0 atopic dermatitis is considered to be the result of

several inter epen(jzent factors, such as repeated or persPSVBAYOORS| er gen

exposure, which can lead to Th2 cell expggsion. It has been dempnstrated

that there is an- increased frequency of allergen specific T-cells

produci ng increased IL-4, IL-5 and IL-3 levels 5 in the blood of atopic

dermatitis patients. See Leung Dymet a!., '"Allergic and I mmunol ogi cal

skin di sorder s, MR PE(. PBYIGEdne kR BolchbB; Twhid Bins: thefapsitdBdniCaRlesDECAUSE

IL-4 and |L-3 Prduicesuldpsopenti@l €6 Stifipy@iony b Ahmadhesi on nol ecul e-1

(VCAM 1), an adhesion nol ecule i nvo‘FVed in the mgration of nononucl ear

cel I's and eosi nophi I"§"§rft" Brea @ay Rsfihetressiofany orafof AtargBhirfier of kbR lotors) L-5 1 S

a key nediator Bft Wbsregaphiol thaciréseat in@ftion WRick Netes - 1@ GRITRL rhigpt ure of

at opi ¢ di sea$e. phatyagoe@fMelival RVEEH tifeat bR NevaS o%'é’tp éﬂsl#%g‘@hoq Fes and "

basophi |'s has | QRgmRSEBr KRN on 308, 8SS0¢1 a ed" T dtectfemmationdifat or

rel ease fromthose cells, and nore rEREAY KPRt pYpetipgged e isinlsapt caneebtiteh at

hi stamine acting on e rEEusionsepprisidatsats agddd. | evel s and Inhibits |L-4

production in murin@cdhinglch 4.8 surm sed, accordingly, that there is

present in at OHJ'estéf?'me%s.g&; gagiu%ﬂflag atopr ‘%‘ng'i?ﬁf‘{ai(ﬂ-PQ,erﬂ?d%eﬁ@dal

0- adr ener gi %J responses or en Q%é’ﬂd PisEend palk p3sediated vafh infammlati@yt € i nf | anmat ory

responses, di--Ai-ShetPEgArRedisordec nay result from an. enhanced PDE4

activity that has aTepeabiityiotthb aBESnbitor Bivpoindis 3 F ' Ltion. Studies

have been car r isetbatntasWiicd tﬁéﬂn@%ﬁa@-iﬁﬂfag&&% S tS‘-Eggmﬁnﬂgﬁqeoas{ng%;c

Cpatients with Ahagg f{hgr%@ﬁ%dtsWFvohlunfe 13 SR e P78 lpaiRethakeEe: shown

" that increased eg@l\éPﬁnétﬁ 0 act ivi TYUF AU G eselibinitee therppegicaireatsnent dfh

abnor mal i nfl anmat o ye and OiTn Such fsprdar indade epsiriophiliat veiith Gs tokefbfRliditans

Further, the PBEHMEEYpbart shoemally trdeciuinbatlobedsinghis & H¥MiBd.SRRHalb LerL O  PDE4

i nhi bi t ors t hadiserdyr lderivEtiom "6y, iR o lcOHRd\Q4%; tes. .and up to a
BARE gy BRI Syl e

14-fold diff efesnseesh@scnhagiy s X eg. Che : e of
"Differential |qhi ’ egﬁ g‘%g?-?rt E'@&&%ﬁ""ﬁ o Pritrdioad plepticais whear dksrs i n

Y%ielgfﬁg(y efartic ar ilic di
atopic and normal |eu o,éf’[_pes,u §esinppific dizerdep thatigprpe tegted)ip $¢cdfiantdwililthe 1993. An
i ncreased sensPEFVH (YU Sapdsense iaftestioni posinbaiie,nkihidi Isi earaGbrizBd @l i her at i on
of peripherdl Bfisgan Aohopieirepaeahyisa fy @BhahRPI 1hisURBAESHRRed {835 IENt Wi th
PDE4 i nhi bi t or boflerfo/ndexa mhlcs is 4 @hdidk M@ﬁzeg%grt‘r f%r} to De mbre %effective
at inhibiting REfwshiiy ahdhdat ?Psl c dermatitis PB ons @t legs t han at
i nhi biting PHA stinul ated nor g Hﬁﬁﬁ"g?‘ﬁl“?‘?"&'?at i on,

Other eosinaphilic disorders include chronic eosinophilic pneumonia, which is a
chronic interstitial lung disease characterized by cough, dyspnea, malaise, fever, night

avalud N,
°

26 sweats, weight loss, eosinophilia, and a chest film revealing non-segmental, non-migratory

infiltrates in the lung periphery; tropical pulmonary eosinophilia, which is a subacute or
chronic form of occult filariasis, usually invalving Brugia ha!ayi, Wuchereria bancroft, or
filariae that infect animals, oceurs in the tropics, and ié characterized b :
wheezing and coughing,
30 infiltrations of the lungs; bro

Y episodic noctumnal
strikingly elevated eoslnophilia, and diffuse reﬂculunodﬁlar
nchopneuniqnic a_spergiltosis, which is an infection of the bronchi
and lung§ by Aspergiltus fungi resulting in a diseased condition marked by inﬂarhmatory -
:granulomatqu's Tesions in the nasal sinuses and lungs, but also in ihe skin, ear, orbit aﬁd‘
‘sometimes in the bo_nes and meninges, and leading to aspergilloma, the most common. tybe

of fungus ball formed by colonization of Aspergillus in a bronchus or lung cavity.

3 L ir
5 The term “granulomatous Mmeans containing granulomas, and the term “granuloma”

refers to any smail nodular defimited aggregation of mononuclear inflammatory cells or such a



with an tC50 = 280 nM conpared to an | Cm = 2600 nM respectively. 30 .
Further, it has been shown that a structurally diverse rangeq oj sgé ective
PDE4 inhibitors are effective in reducing skin eosinophilia Gy cb‘4u| nea
pi g which has been nediated via a range of agents such as PAF, arachidonic
acid, zynosan-activated plasma, and protein of cutaneous anaphyl axis. See
Beasl ey et af 1/9 nt hesi s and evaluation of a novel series of

phosphodi est e e i nhibitors. A potential treatnent fofCHEBIWINRS" Bl oorg.
35 Med. Chem Letts. 8 2629-2634, 1998. Sglih data shows the utility of PDE4
Inhibitors in treating eosinophil driven®skin diseases. Such treatnent is
by nmeans of topical 30 July 2004 WO 01/57025 PCTAB01100125 - 90

adm nistration, e.g.. topical atizoramapplied bilaterally over eight days
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atopic dermatitis t}fgs sé?al"‘b R pRivE: Aselgted d&?’éﬁ iscpolyitetiis nedves @PNLIwhich
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representing |o at at
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noni nmunol ogi ¢ nmechady aks b ] I c_mat ertar- rnduced si cal
agent - i nduced, p%r@m il 49%},;,?%%{1 pat At & hin Fprader gremin ‘f‘?ﬂ‘i"'ﬁéwtﬁlaso be

desi gnat ed acut eé%{tg% Wredﬁpc’éﬁ""dé $anlaveig B‘Ha’te% Higphaldi tonpruftis.a thabis atde.

Angi oedema is t FRECERAR ?Yé‘ﬁﬁﬂiﬁg'@'t'ﬁ hay frer, ded psthndlead itret :@pmﬁﬁﬂ%ﬁﬂéb&%bﬂ or

subrmucosal ti sskiesdre@licige AtpE!deC@IIR bido)aRE aRfgicleliafRl dnd aiES B

treatabl e weeh édenonpounds of Formula (1.0.0) are chol i nergi ¢ urt icaria

which is characterized by the presence of distinctive punctate wheals

surrounded by ar eas ASPceeyeiiiertal) it eugist contran RErodc RMAMATHYMOGeEse in

hyper sensi‘ti vi typumgechidrdnoandi itnafedld £ A8EHYIES ML B@pul"a@o'n% g%h.i‘dlfﬂ.&ﬁ‘ Ao
|

par asynpat het | CdefthatiftOt @Equ o a ces relea ne 5Fors from
mast cells, g\yr;;ggea ﬁmﬁ(&ofr%\frﬁsét %tg{l@%?% 3 am{jéﬂ(%rﬁ'es YK thas dnareforg peqope cased

envi ronrrentgfl’ heﬁ 1 CC 'T‘°é%ﬂ.aé‘ﬁ'°|"?d‘uf"fcﬁéawa frpuently i Inditidbells by Gold

andfor allergic rhinitis. See Leung Dym, Atopic Dermatitis: From Pathogenesis
To Treatment, R.G. Landes Co., Ausiin, Texas, 1-226, 1996. Accordingly, the immune
dysfunction associated with atopic dermatitis is treatabie with therapeuhc agenis that are
inhibitors of PDE4. For example, rolipram, Ro-201724, and denbufylline have been reported
to produce a concentration-related inhibition of the proliferation of human perrphelal blood
_rmononuclear cells (HPBM) from normal patients as well as from subjects with afopic
dermat:t:s “See, respecnvely, Terphy et al., Drugs and the Lung, Eds. Page and Metzger,
i _Raven Press New York, 1994; and O'Brien, Mol. Medicine Today 369, 1997. These studies
also determined that the proliferative response of HFBM from atoplc dermatitis patients was

- more sensitive to PDE4 inhibition than was the proliferation observed in HPBM from normal
'35 subjects, .

30

Th2 type cytokine secreting T-cells expressing the cutaneous lymphocyte assaciated
antigen play a central rote in the induction of local IgE responses and the recruitment of



~air, water, or objects, occurring in tw forms: In the autosonal dom nant
- foermwhich is associated with fevers, arthralgias,_and-leu%&gm éﬁkﬁ t he
I'esions present are erythenmatous, burning papul es and nacul in the
more common acquired formwhich is usually idiopathic and self-limted,;
"contact urticaria which is a localized or generalized transient 30
wheal -and-fl are response elicited by exposure to rapidly absorbable
urticariogenitC ¥G8WPs; giant urticaria which i s angi oedReFABOEMES papul ar
urticaria which is a persistent cutaneous eruptlon representing a
hypersensitivity reaction to insect bi t e&® 'Accordlngly, the PDE4 inhibitors
. of Formula (1.0.0) are useful for the beneficial treatnent of the various
. types of urticaria as- described above. A related area of therapeutic 35
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transl ucencelp afehiumieetise deasdicopur ul ent di scharge; acute contagi ous
conjunctivitis which is a nucopurul ent, epidem c conjunctivitis caused by
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i nhi bitors of f‘ﬁ Fog} atpRiclearisp iicmerP sensifus ivent  of
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of therapeutic @fiayncebesibeen deponsivkied hS e lobarcanan b DiffentidrGhiishyderbds & 0)
al so- produce beeisi griosinodid@skd Botbrins i atbfke ad” SRR Rkocls, LY Glb.! Sin. aed.,
25  121(1) 44-51, 1993, An increased sensitivily can also be seen in the inhibition of profiferation
of peripheral blood mononuclear cells from afopic donors on treatment with PDE4 inhibitors.
For example, rolipram has been found to be more effective at inhibiting PHA stimutated atopic
. dermatitis PBMC prohferation than at inhibiting PHA shmulated normal PBMC. prollferation
with an [Cs = 280 nM compared to an leu 2600 nM reSpectwe!y

.30 Further, it has been shown that a structurally diverse range of se!echve PDE4

: inhibitors are effectwe in reducing skin eosinophilia in the gulnea pig whlch has been.

~ mediated via a range of agents such as PAF, arachidomc acid, zymosan activated plasmd,
and protein of cutaneous anaphylaxis. See Beasley et al., “Synthesis and evaluation of a

| novel series of phosphodiesterase 4 inhibitors. A potential treatment for asthma,” Broarg _

35 Med. Chem. Letts. 8 2629-2634, 1998. Such data shows the utility of PDE4 inhibitors in

treating eosinophil driven skin diseases. Such treatment is by means of topical -



The uvea is the vascular mddle coat or tunic of the eye, conprising the
“iris, ciliary body, and choroid. uveitis i.s an inflammtio oj[aé$afr part
of the uvea and conmonly involves the other tunics of the 2%% Y t he
sclera and the cornea, and the retina as well. The 25 nost comon types of
uveitis, which are treatable with the conpounds of Fornmula (1.0.0), are
anterior uveitis which is uveitis involving the structures of the iris
and/ or ciliar$CB&ays including iritis, cyclitis, and irPeEBHINISS;
granul omat ous uveitis which is uveitis of any part of the uveal tract but
particularly of the posterior portion, ci¥8racterized by nodul ar coll ections
“of epithelioid cells and giant cells surrounded by |ynphocytes;
nongr anul omat ous uveitis which 30 : is inflanmation of the anterior portion
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di scussed a?@ve en ées ﬁ'@eé 0rPh ibitors to be used benef|C| al Ify in the

treatment of psoriasis. mofly mmm%” SERER AR PEAPRYE With e SPRARUNEF ©
epi der mal basal FEBY 4-0-5) e Fieliegioprtisaripplieieis chaggcietized hethepEgencadfidistictive Ro
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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,

25  shress, or increased environmental heat; cold urticaria which is urticaria precipitated by cold
air, water, or objects, ocourring in two forms: In the autosdmal dominant form which is |
associated with fevers, arthralgias, and leukocytosis, the lesions present are erythematous,
burning papules and macules, and in the more common acquired form which is usually
idiopathic and self-limited; contact urticaria which is a localized or generalized transient

30  wheal-and-flare fesp_onse elicited by exposure tQ rapidly absorbable urlicariogenic agents;
glant urticaria which is angioedema; and papular urticaria which is a persistent wtaneoljs

: eruption representing a hypersensitivity reaction to insect bites.

Accordingly, the PDE4 inhibitors of Formula {1.0.0) are useful for the beneficial
treatment of the various types of urticaria as described above. A related area of therapeutic
35  application for which the compounds of Formula (1.0.0) also produce beneficial results is in

various ophthalmic uses, in particular in the treatment of conjunctivitis and uveitis.



- hag al so been shown that treatnent of psoriatic epidernmal slices and i
"keratoned psoriatic epidernmal slices with Ro 20-1724 resul ts% M@U very
mar ked el evati on of cAMP concentrations 20 over controls. Speciti aq a
1395% i ncrease in CAMP concentration in keratoned psoriatic epiderm s has
been observed. PDE4 inhibitors have also been shown to inhibit the
i nfl ammat or y wesiRapseof a nunber of nediators via either topical or
system c admi nistration. -For exanple, rolipram has beePEABWAORS | nhi bit
croton oil-induced ear inflammation in the nouse at topical doses as |ow
as 0.03 ng per ear. The selective PDE4 I'?ﬂ_'ﬁ bitor Ro 20-1724 25 has al so
~been investigated in two doubl e-blind studies conparing Its effectiveness
to vehicle, where it has been shown to inprove psoriatic |esions wthout
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. . phising the ins, ciliary
sclerotic pl agues acdaforfd Cived€H dNYinfammation of all or part of the uvea and commonly

involves the other tunics of the eye, i.e.‘. the sclera and the comea, and the retina as well. The
most common types of uveitis, which aré treatable with the compounds of Formula (1.0 0)
are anterior uveitis which is uveitis involving the structures of the irls and/or ciliary b.ogiy,
including iritis, cydlitis, and iridocycliis; granulomatous uveitis whic] :
tﬁe uvea! fract b_ut particularly of the posterior portion,
epithelioid cells and giant cells surrounded by lympho
30 s inflammation of the anterior poriion of the uvea
: pl_'racognﬁg_enfq uveiﬁs wh:ch is one of the lens-induced uvéitides is a severe anterior uveltis
similar to syrnpaﬁagtjc aphthalmia, observed weeks or aven months aﬂéf extracar;suiar lens
~ Surgery or other frauma to the capsule; and posterior veitis ‘which is uveitis inv;)hring the
.. bosterior segment of the eye, including choroiditis and chorioretinitis. Acoordiﬁgly the PDE4
35 inhibi_tors of Formula (1 -0.0) are useful for the Eeneﬁﬁal treatment of th riou '
unvaitis as described above.. " YOS Bpes of

25

h is uveitis of any part of
characterized by nodular collections of
cytes_; nongranulomatous uveitis which
L tract, Le., the iris and diliary body;



denyel ination are a hall mark of the disease. The devel opnent of
denyelination, in turn, Is caused by the necrosis of oligoggﬂﬁﬁo&ﬁ%Fs, and
denyelination is associated with an infiltrate 15 conposed X,

T-cells and macrophages, which together with | ocal cells such as
astrocytes, mcroglia and m crovascui ar brain endothelial cells, express
maj or histo 'gility conplex (MHC) class Il. These cells are thus

i npl i cat ed iﬁﬁgﬁ%%g n presentation and an inflammatory PEYPIHYE2S and a
nunber of pro-inflammatory cytokines, ig&Jyding TNF-x, TNF-R, ILA 1L-6
and | FN1 have been identified in the braifi tissue of 20 nultiple sclerosis
patients and their presence is generally associated wth active |esions.

- TNF-a in particul ar has been the focus of attention because it nedi ates
nyelin and ol i §8denBsodesis e damage in vitro, induces astrocytes to express

surface adhesi on Nl PRtEsR S a comen &ﬁorﬁé?&gﬁﬁo@& Se(;m%&t[s{‘witﬁl b‘é‘?ﬂ%ﬁé 'jpl(.'?egiaggetaﬁige |
rol e

bl ood- br ai n bar gig AL Al | s, hav een use 0
of TNF-a in nultj g#uaur@%@sﬁé%?@aﬁc&e ,r'zeg.%brf“,” OPh§cessEs Mg sReNgterm phgtylesy agivet
encephal onyel i tis ous, R $rPUE Paiches Af vefioua sitss. PidRasisin s iclmslingkin agezs®| UDI e

TNF re(F:)ept or§ hiet : egfr;apgmm#ewfﬁpftpwbmatanm@ha@&nfweyzﬁfuﬁoﬁ%ﬁenéﬁ.%enﬁf' me]  at
at., "Preventi oannoélly cdonisam ipRysicRhsadP itrB&mént P Psh Qtisa_ suglhjrtroéurr ne, .

TRechan 1505 tg@“ﬁ%‘fg@’?ﬁ Ephilhl 00 ofpepies ﬁéb@pgs:%ﬂ%mhm' e ana
progressi on of Tas g flesgshdb geneticpspdispesiiosee 30 Reeno at al ., ' TNF-al pha

i b i d Wyl i i iltrating. | eukocytes in'the
expression by resi dewbriadi AUdABL a3y -céllqjﬁ,lraur?% n %T’ gi?r:‘tfe%}:eg‘o%s of the skin, with

central nerv@uscsys m_c L h experl

encephal onyel i t] s‘% &@gﬂtﬂﬁsi 8n&%weﬁﬂ% ané?r??f’tyst"@mewe% jn e, epidermizinOthese 154
944-953, 1995. WERICHEF ssgetddhdeiFionsms Iimd.i wight et keFWocite drsifeRtbE diat or  of
mul ti pl'e -scl er offfesentiafiort, Ferthencomemen 109 StidsA bbbt ngefgblﬁécﬁi teRrtdil€ e

cer ebrospi nal fdybibmobf whidh bieRb§ sifidres RSde 3s uﬁ%é&uﬁa%%taztg%u_rb, i epcoUr e of the
di sease. FUT L Negop it ] LARSISHCoDUSE. OVELEX! P éi&ﬁ-“éﬁ“ﬁ”"? e
central nerypus_system fas s oW YPYRSFIET inhiesn elierly diacuersrpbave. reattilesn,  whi | e
a transgeni ¢ TNECHIHIYE lobE sedBeneicialnis thereamerdofpebridad. y 2004 WO 01157025
PCT/ [ BO1/ 00125 -94 pnihed kel b See Probert et al, "Spontaneous

i nf | anmat ory dW%le!PPE h m%iﬁ?ogg'f%%gﬁ%},:eaﬁe%@&oé{?w YA &SI B RIPRY eivier al
nervous system Speci fi¢"eXpr KOG 879s tq e folddnctsasesn ¢AMR @ncentadtiplsalt  Pr oc.
Nat|. Acad. Sci® B&nbegp showngiet freto@it ofl @@tic epktbmbat Wicas ardll kesatomdiNBsdiigic@ POt ent
ant i - i nf | anmat @pijermgitstives Wi ROROATLARSIRIN QY Hab P Ser SRITYEL b2t Ure
Mod. 4 78-88, - oldlaSurols] Seandibd 1hd3h) Bl § RS b SHUES o i g LTCY ar e
beneficial in thgehkqat toxi%ewedfml bgg-irgﬁbi%c' %gvosl J f& Prays a
key role in nediati Q‘gxrm tiplre scl EPGS jinbibitags; havg; alse kesp ¢hewmotpeinhitffothe ex anpl e,
in a marnoset MDAGT Of ERRPEf Aimbgy of gletieterg vig eithertopmte kyarar®d ddivihstrdtiel. i pr am
has been found FP'cP*aTiin ralierem hiaebeap plean anREbIGot6H dilkidGaal s IAGmARH in the

Frouse at fopical doses as low as 0.03 mg per ear. The selective PDE4 inhibltor Ro 20-1724

has also been investigated in two double-blind studies comparing its eﬁeclivenes# to vehicle,

whiere it has been shown to improve psoriatic lesions without adverse systemic or cutaneous
. effects.
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Multiple Scler_osis and Other Inflammatory Autoimmu.ne.Diseases
| A sclerasis is an induration, or hardening,
- 30 from inﬂammation.-and from Increased formation

interstitial substance. The term "sclerosis” is used

and refers especially to hardening of a part
of connective tissue and in diseases of the

chiefly for such a hardening of the nervous
system dug to the deposition of connective tissue, or to- designate hardening of the blood.

vessels. Multiple sclerosis (M8) Is a disease In which there are foci of demyelination of
various sizes throughout the white matter of the central nervous" system; sometities
extending into the gray matter, resulting in weakness, incoordination, paresthesias, speech
dlisturbances, and visual Complalnts. Multiple sclerosis is a disease of unknown etiology with.
a prolonged course involving many remissions and relapses.

a5



10:abold.sh abnormalities in MR imaging. In another study of the effects of
rolipramon chronic "rel apsing experinmental allergic enceph a’msé s in
SJL mice, it has been shown that rolipramaneliorates clini %0 (g}ﬁs and

- pat hol ogi cal changes in this nodel. See Genain et al., "Prevention of

. aut oi mune denyel i nati n in non-human primtes by a cAMP-specific

phosphodi esterase," Proc. Nati. Acad. ScL USA. 92 3601-3605, 1995; and
Sommer et al W°'1’§7°'~’$herapeut|c potential of phosphodi est BCEHBELMYISe 4

i nhibition In-chronic autoi nmmune denyelinating disease,” J_ Neurol nmunol .
79 54-61, 1997. 'In addition to inhibiting3PDE4 activity and the production
of TNF-a, the conpounds of Fornmula (1.0.0) also possess activity as

[ m’runos'uppressi ve agents and are especially useful for treating autoi mune

di seas es | n whi ch i nﬁblm@ogﬂs la® auffoi rﬁ%@gng%h]é thﬁﬁll; E%cﬁlon 0 c%ronuf‘ m? ut O mune

di sease, | %ﬁ Hoﬁny‘% resEs |% Ut 0i mmune
di sease, I C annat T on o H’Yétpwﬂéeec‘?"ﬁ“\’)d\e()'% Wt?"h {fTA%e &%t oi nune
di sease. AI t e_r ﬁ%l"tefa{/@ﬁ??e tURHPSS olpsing @mant pEgessivk anultifle Gol@psisimad relapsing

anti - i nf | anmat oremitingemitigle sd@bsisl These tibase iub@ﬁésﬂﬁ?ﬁ:e@fshnbﬁl@ﬂeﬁmﬁélﬁﬁthgi seases

i n which aut el Manl the bé@&%@ﬁlﬁse@?ﬁe@sm Bbe &%{ﬂgmrg%tlonh o?ve? + mg]?r%/he

di sease, or | reactions are

25 i nfl anmat or yw%l%gaogg'gg% Ema\/r\')ﬁe %ﬁg'%%)nﬂhﬁe?sPé’&%W‘*o“ﬁ%”‘&P%‘“‘-‘o‘iﬁ?éﬁe\M se

i nvol ved with t FE s F%W&P'gﬁgmes’emof nitiels rseferngld, yith i infaoraportaskst of

- Formul a ‘(1. 0. 0) pragess beingfreplacedatertvp onetwhizh invadves d@viyelfidiidniafdl Bxobd iANQ81 See aS

di scussed in deweitact aHdtdus, “BMAEEmodRing Gleat@bied I HAEL is Bér{;ls?s”m&% Xn&' se?ses

- that can be 1§ egdBsh N Aels3P Ga4t ents conprising the conpounds o
Formula (1.0.0) include, bétft g#é%ﬁa limted to, autoinmune 30

hemat ol ogi cal di sor demsltigeisdercas infemRatat lbsiond BRMbcBlize@ R Q«ﬁ%b@aléﬁﬂﬂﬁh&mutpur e red
cel | anenia, ange hvdieqmtemf%efc&{uglfﬁaa‘a&béts Eﬁo%rs&woﬁt' Pl il %%lfeg%“s

er yt hemat osus; it ero ner gr anu
der mat omyosi ti s; gﬁr oni ¢ 're al?m ?i@\sé‘PﬁS? -gThe, é%%g"ﬁ‘@?fﬁéde”@ﬂe’!%q"@ in tum, Is
St evens- Johns on“3SA54Y @ﬁﬁe“958|°8ﬂ%ﬁd?ﬁd@cbﬁeﬁrﬁlﬂédewtr@ﬁqmﬁmeomamﬁ Witramatfiraty  bowel
di seases sulh aepmnbsee rednlyvef Tewmlisi 4nid Snaginphafesp VAICS tadbtE@AGRA ; loANERE Edoh as
~opthanopat hy; Gisrugles, 3Hcreljis eaﬁe,mtmmard%%rs,erabma' | chilsS ’exﬁ %ag
veni di abet es

h t t
()d/PS[:)ZteQZI rr{e?/: I%ngg&%ﬁgg tc(gnﬁﬂexI%IL":‘:S‘C&)\(%?}QUve| 18 anarr? SIEIF"B'FP&%’?S’U’E T8t erior)

30 July 2004 WO'OL! FBEY JerPese. 209 adWE'P?’l@ Proiefiammeleny ajtelivet.i vi ti s
si cca and epi deRftusing dPE 1o BIMB. Uk E.t 1L-6iabd FN-ydiaké b itantiie Sd ink ibidn tiskuel gronary .

fibrosis (|2 ermiliptel lerobisl B@eiﬁtﬁ E:Ed)tﬁén'saresehcg'IQB%QIFas@Uch@% aclivh%s%ﬁ
cystic fibrosi sm,:_&)g},o‘;é,ﬁh, nedl del Iyt fgéuﬁ HE g ﬁ)ﬁe{%yeﬁw\é\% tﬁﬁ%{‘?nrﬂnéw t hout

nephrotic syndr I Nng_acute

nephrotic syndrt gﬂ%’e" Irge ﬂ?”??ﬁ?rﬁl”“’@ﬁ‘&\#‘@%aﬁe&yﬁ 61)%1‘?'1%9 sufface adhesion molecules,

i nf | anmat or yl hyﬁﬂéﬁﬁﬁ-’@ﬁﬁtﬁ@wmdlsm@cswmbdodsh&aismner ncl udi ng psoriasis and
atopic dermatitis %scussed n detail further above, contact dermatitis,

~allergic cont act. defHRF| TR’ 5% PRsR Ussthiol Jeonstrate the role of TNF-x in multiple

sclerosis, e.g., in experimental allergic encephalomyelitis (EAE) administration of anti-TNF

- antibodies or soluble TNF receptors has been shown to prowde a protective effect. See

_ .Selmaj et a! “Prevention of chronic relapsnng experimental autolmmune encephalomyehtis by
soluble tumor necrosis factor,” J. Neuroimmunol. 56 135-141, 1995. A direct correlation

_ -rbetween the level of TNF-o mRNA and progress:on of EAE has also been reported. See

30 Reeno et al. 'TNF-alpha express:on by resident microglfa and infiltrating leukocytes in the
' 'central nervous system of mice with experimental allergic encephalomyelitis: regulation by the
r'rh't cytokines,” J. Immunol 154 944-953, 1995. Further evidence demonstrating that TNF-o

s a medlator of rnult:ple sclerosis is the increased concentration of TNF-o in the

7 cerebrospmal ﬂl.lld of mulhple sclerosis patients during the course of the disease. Further, a
'35. _hansgenm mouse overexpressmg TNF-a in the central nervous system has shown signs of
. spontaneous demyelination, while a transgemc TNF-a knockout mouse has shown a



penphi gus, penphi gus eryt hemat osus, penphi gus foliaceus, and penphi gus

vul garis. Further, the conmpounds of Forrmula (1.0.0) nay be used a '
I mmunosuppressant agents for the prevention of allogeneic ;foa“ﬂ{'yf%q“ect kon

foll owi ng organ transplantati on, where 10 such organs 'typically include
ti ssue frombone marrow, bowel, heart, kidney, liver, lung, pancreas, skin
and cornea. 8.10 Inflamatory Bowel D sease U cerative colitis (UC) is a
chronic, recUWP&HY%33 ceration in the colon, chiefly of tkemBmeasa and
subrmucosa, which is of unknown cause, and which is manifested clinically by
15. cranping abdom nal pain, rectal bleed¥ng, and | oose di scharges of
‘bl ood, pus, and nmucus with scanty fecal particles. Related diseases of the
bowel include collagenous colitis, which is a type of colitis of unknown
etiol ogy that i groeRftagd-Lré pPas| .col | agenous.npterial . beneath
the epithelium a; Lhe -col ﬁﬁéqg%b?l;@g%kg%%g;ﬂséﬁ%?m%%ﬁgfgﬁnyﬁ%gﬁnﬁac{'sﬁa% "h a
_conspi cuous redUerron TR TS e R LSV SREENCIRBISIN PIOHIY ReFrosis&ees ¢ o
wat ery di ar r hea 2Pt freG Yath @cadofa) fE2 WM IR9BS19Q5; cad tit isva., COFiig & sotent
associ ated wi t hattieflaihontoq toyioiinedh apBietdERAINARE ,deinydination, "SRR MK Ss 74.84 | amed,
I sl ands of  mgcosggpgbet ween areas of ulceration; and transnural colitis,
which is inflamuation of the full thickness of the bowel, rather than ~
mucosal and subnucosSiice RINES éhibitors disalaebiloy TWF-hthbyere fhandi@dl iirDe @batheiGRSeat i ng
granul omas, thatughd Rb&ads Ve | erative colitis but in which the
‘ulceration is og% gj%seldorl%i v Jrﬁglsfﬁg% @%Jgp%lkét}hé%d'hs%eg?g"gi LN séér?r"fg' o
segmental , stricture forhati o PEEEmIbT Tetese Siothl o oparinentliadlies’y in the
peri neum are a°®cERNEgETEiis religmmihes baoh dund IOseressthel ppearsee pRB)ical signa asdr oni ¢
granul onat ou8 i afdishpedrodifesdi BRIAGAGIRT WSRO WRdy 6tthe dTOE@Y of rdhNah \bh REFAQY . Par t
of the gastroi niepiing @lpernfcABil alleldidt enE PRI L¥is |ir{1§9% YheB it th%eb LDk i | eum
with scarring a gpr;rpérﬁgﬁgr%sn&moﬁ itngemfowe]l wal |, Trequen g eadl n {0
intestinal 30 o%stru_c on. - and T9Stul A antapatess e Petenand Havi ng a
high rate of recUiPBAL&’ Zyvipimmune demyelpatiop in Wor-bymen| Rimaled by t4 SAMBSsaskific s
di sease and t hephosphadiestirage.s Bme dNet.dAcad isis H84. A GOE-3BOE, 1995phddesthiméee kyall ef er r ed
to-as infl areat Uhyref2omepotdhtia R SBodphdddbteradd185R 4IiSRASE S W6 REGRIGEne
'spont aneousl y rggn@gﬁgﬂg?digéagé}rﬂﬁgu;%@%uhgf%w E@use that are | munol ogically
as

‘medi ated and whose pat hogenesi s een establi shed through the use of
.;égi mal | m)de.'. séeggf%agwadumedoaﬁbiﬁmwhmiy@m thé ﬁsmoqrjﬁmpﬂg]@grgj, @%gpra‘nd
m ne ) &jﬂagge - " .
| Qpin. Gastroentgr %Eaﬁif?t%pnm 19?82{ g%}%qmﬁ%?%swg?&n égpl(dnarr?%ls IE{"%?S%r bowel
di sease: A new wave 0] b RErHEy iseagssn withninflammatign is s, corprogen Parf of g 818,
1998. Wi | €280 3fy™wediseans 917 Hiigp BianOplidnBOPADOFLAG stioPby bihike Buicingemce of
ul cerative col i disessehas i eie in@thrragdnaki otrhise Skalbe with e duRfindae GRenE. Crohn's

di sease has i ncaRaa®ely.Sthd)etmipburd@db Bermuta (1.0.0) are anti-inflammatory agents useful in the
freatment of inflammatory diseases in which autoimmune reactions are a component part of
the inflammatory disease, or in which autoimmune reactions are part of the eliology of the
25  inflammatory disease, 0|: in which autoimmune reactions are otherwise involved with the
inflammatory disease. Accordingly, the compounds of Formula (1.0.0) are useful in the:
treatment of multiple sclerosis, as discussed in detail further above. ' '

Other autoimmunefinflammatory diseases that can be treated by therapeutic agents

comprising the compounds of Formula (1.0.0) include, but are ‘not limited to, autoimmune

30  hematological disorders such as hemalytic anemia, abtésti_c anemia, pu‘r:e red cell 'énemia..
and idiopéth_lc mmmbocytdpenic purpura; systemic lupus erythematosus; : p_olycﬁondﬁ_tis;
scleroderma; Wegner's granulomatosis; dermiatomyositis; chronic ac.:tive'heﬁatitis;.my'ast'henié
‘gravis; Stevens—JoHnson syndrome; idiopathic sprue; autoimmune inflammatory bowe!
‘dis_eases sych as ulcerative colitis and Crohn's disease; endocrin opthamopathy; Grave’s

35 disease; sarcoidosis; alveolitis; chronic hypersensitivity pneumonitis; primary biliary cirrhosis;
juvenile diabetes (diabetes mellitus type 1); anterior uveitis and granulomatous {posterior)



.1 nhibitors

Current: therapy for inflammtory bowel disease includes 5-am nosalicylic
acid, : corticosteroids, and i nmunonodul ators such as azathlaﬁf JY
~6-nmercaptopurine, and 5 nethotrexate. These agents have a d‘J %%ge of
adverse side effects and do not nodify the disease itself, and there is
t hus an ongoi ng need for nore effective treatnent agents. The conpounds of
-Formula (1.0. 0%) are able to beneficially treat inflamatory bowel diseases
as a result OPVH&S, abili ty to inhibit the production SfTAHWOM2S because

TNF-a causes immune cell dctivation, proliferation, and mediator release
in inflammtory bowel disease. See Radfoi®i"10 Snmith and Jewel |, "Cytokines
-and inflammatoery bowel disease" Baillieres din. (Gasteroent em 10 151-164,

1996. TNF-a has al so been detected in the stools and | ntestinal nmucosa of
patients. wittt uwdisanerabanlnch@eedics ﬁﬁaﬁﬁemlgulﬁerremﬁﬁn Ul‘l%@{tlLydlﬁlle nfnl%i%lltla?t udi es

prom se. s al rSanerHchRs QRS ARGy Mtbaly B ik Pk B180r o v

_prom se. As al readg/tl have

a marked effect PaN fé‘;“t 'Pregﬂ”ﬁﬁ\%‘il’{“?‘%H"“bf"dmh%"?@r%fagﬁmwemob@m peide al
bl ood nmononuc! edpmerdpneghrids, t dippathizo sephioiisl bssrdthmeandbmastmmgbaﬁ@dowutyh a w de
‘range of medbat bi@ymarDERypénsrotfrdtived siam) Qisbddes/ lin‘éthmgTBEQnﬁﬁs! @kd Ia

i nhibi tor ar OfYHIEMQ&dﬂ%mmﬁﬂra%m%négg%%ﬂ o B Gl E%v% gw}gg

tested i n nodel coli

|
i nduced coliti sgemf&@?s' PRt eFVrélFma thsyP.iPRIPRRIOYS fofiaepus.pad P%f@h!@eftwws PDE4

i nhi bi tor LAS31025 rﬁ%rdﬁgmbﬁrﬁﬁ gidFoblﬁJHaf‘!'O% ﬁlay oL WS&d S WQP@p%?eeo 20

- predni sol B di
Bnd i nfl am to?fgfﬁ%ﬁ{: SRR 0508l 501 ot S rsripn, e

- phosphodi est'ér a¥ R’%?%?’Hﬁ"bﬁﬂ@udﬁr?ssuaéwrbaw BeToia bewss d@krt ifdneyd iMee dngol i ti s
in the rat," GaRInfF@esnskivaptienea. 114(4) A1064, 1998. O her workers have used
addi tional nmpdes.so t anfbaiiRRs¥ BoWePDibda€e abi | ity of selective PDE4 inhibitors

to provide gastroi nttﬁ%@qg I ex i.t has been shown t hat
25 i popol ysacchar| de K ndué’ll (l%}g{%%@“ct Eguré'rf r"gc\?n%é% i &1 ?ﬁ "E‘F’g’ ?Rf

i nt esti nal %poper PSP TYesa 'sc‘%fh‘"'ﬁ%"""a‘fat@nﬁé’t‘@ﬁf’hv\ﬁ mEnfesias citallcy ve PDE4
| | PrErACSARECHah BRI Yaclel hieedngberd lo@a igetiatges et blaukd, pus,| amblinlicis ng LPS
i nduced bowel ewiitshantydydaipagiviést RuABEdideadds bifthelbale snclﬁcléd:oﬂhiqenoﬁ%%ﬁﬁtvﬁ]kh%

.' hy poper f usi on | AypOGSentidHt u%%ﬂﬂﬂ&tty%‘ ?Et@ﬁa@teﬁzgs'b)p&ebgg i ?f oollé%gnous materialr racol

299 153-159, d

derl bufyl line alar?s?%eﬁpgﬁ?' "o o%'%e 'nﬁ'ﬁ'c@?fj; F’aﬁ'ﬁ‘bé‘ Pgpminel pain w2 Fi ng
Exp. Cin. Phar iP&PP““SieF(@a'b'ﬂiﬂ"'d ﬂ)dflfszo'y?%@mh@’ that lesgsip iweteSIvanhes; Rl
_Fai l ure, Caéhexiolyposandhi¢hnit edsbriayn cBitip tibsocisdiogit thé formatiod @K paSSpaipR] €8, W t h
over whel m ng | nédematmnmﬂanﬁw&tanda@mm&avbewem &é‘éslomcé%dokl 7y S Basmural colitis,

negat i ve- bact ery, pr.oduce cteria, Viruses,
fungi and proto %ﬁm léim;gﬁ:dtg)ns 0C lgkp'gss OFtRe oo rag'éru np lf°8 ASUBESE of
endot oxi ns or othar 3 'Br%ﬁd'l“t@"’@?""t%é“‘]c?ﬁe@iﬂﬂ oBdonRse et dipically eserablssul ar
“system causi ng/teEEgesolfs byl inawhich thelylceretign isoftdndor@Bidipell oy d@H e YNB=O:1i4 BRA25

' PCT /1 S01/ 002R5 segmental, sfricture formation is common, and fistulas, pamcularly in the perineum, are a

frequent complication. -

Crohn's disease {CD) is a chronic granulomatous inflammatory diseasé of unknown
ehotogy involving any part of the gastrointestina!l tract, but commonly involving the terminal
ileumn with scaming and thickening of the bowel wall, frequently leading -to intestinal

30 obstruction, and fistula and ‘abscess fonnatlon and having a high rate of recurence after
treatment. Ulcerative colltls Crohn's disease and the related diseases discussed above are
collectme!y referred to'as mﬂamrnatory bowe! dlsease (IBD). These diseases aire chronlc
sponmneppsly relapsing disorders of unknown cause that are immunologically mediated and
whb_se pathogenesis has been established through the use of animal models and advanced -

35  immunological techniques. See Bickston and Caminelii, “Recent developments in the medical
therapy of IBD,” Cun. Opin. Gastroenterol. 14 6-10, 1998; and Murthy et al., "Inflammatory
bowe! disease: A new wave of therapy,” Exp. Opin. Ther. Patents 8(7) 785-818, 1998. While



-97 sequestered in the capillaries and veins. Activation of the conpl enent
.and kinin systens and the release of histam ne, cytokines, 3%:],@23}?684"3”& ns,
and other nediators is also involved. It has been shown in & € f

- endot.oxi n-i.nduced acute renal failure in rats that the selective PDE4

i nhi bitor, Ro-201724, given as a post-treatment at 10 pgl kgl mn
significantly_ 5 increases urinary CAMP excretion, markedly attenuates
endot oxi n-i ndUCEW P Rcreases in renal vascul ar resi st ance PEREBOY#Seases in
renal blood flow.and glonerular filtratiog.rate. Ro- 201724 has al so been
shown to inprove survival rates for endotoxin-treated rats. See Carcillo
.et al., Pharmacol. Exp. Ther. 279 1197, 1996. Pentoxifylline has al so been
studied in patients-suffering fromseptic shock. In this study twenty-four
i ndi vi dual s f ul 9 ingidggeet g glcerptive eqfifisahas Gerfiaired Selgivahc statitn e iltiluee ne erhsel ect ed,
twel ve of whi ch diseasehasdeepscadgpreaiyaxi fyl line at | ngl kg/ hr over a 24-hour
period, while the other twelve have served as a control group. After 24
hours it has been fofi¥@"t ferery: e infagoaiory dows! glispeset iriudesh Semipysalipyicuaridnay e
been si gni fi cantepyjcostbrovier ard, imnidnediliiers | duetd dsex@lhbpiday 6-mdResopsir@Nidhi cant | y

i ncreased. |5 an@ilbRias. tHdde agbis HAASa EEAN { N
pentoxifylline @fene Fté?:lf%gd ;rg.rwska? dhads %)r?@wg?rgévﬂ?ﬁ%cﬁ%ﬁf%%%ﬁ%dﬁ%éo E4

i nhibitors rolipramar 10 1950 HoTK gl'".gﬁ.eec:’%;?, MR Giecly8 BTt E9RBtsat™®. 1 to 3
mg/ kg i.p. 3x, FUERINES o Fopufdl Y sraablee brashciatyieatdnipovaiery kawptdvearey bea
extravasati on i resuibefdheir aiidly b lirtbit the plotdcyidnl df TRF-b,SbedfdBe T17-& cdibdsGmiaieaRi t han
pent oxi fyl |'i ne iagtivation) PiolRbrhdon Sank HRQRSH r ffAGion QiRhLG. Pl ood
flow fal I, ot hgpy ?nge%njepg.éﬁga;s bl 9’%3’5 i) ﬁ%b“vﬂ%& g%g?geég?ﬁ%‘é’xﬁd@@e

Cardel us et aL; I bid., Eur. J” Phariacol 95 He qte 435 e follieeneCfmabil ity
of the kidney t&oRpATiers 1hik1-BH1936e INER herrisebensieteiertin the elpelt andumestal

condi tions of nowensh oflpatipats-wif), inflemmatbre bowebdidebid Further, 681 dinidal Shi@&tik Glii:€S under
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bei ng anem a, s aqgfgw kﬁ Fﬂua Mthow selectye PDE4 inhibiters rolipram and denbufyiline. See
_ , Cardelus et al, “Inhibiting LPS induced bowe! erythrocyte extravesation in rats, and of

‘mesenteric hypoperfusion in dogs, by phosphodiesterése inhibitors,” Eur. JJ. Pharmacol. 299

163-189, 1986; and Cardelus et al., “Protective effects of denbufyliing ai_gainst endotoxin
| 30" induced bowe! hyperplasia,” Met. Find. Exp. Clin. Pharmacol. 17(Suppl. A) 142, 1995.

8.11 _ Septic Shack, Renal Failure, Cachexia, and infection '

| Septic shock is_ shock associated with _over'\ﬂhé[min-g infe_c:ﬁoﬁ, ;'most_ commonly

. Infection with gram negative-bacteria, although it may be produced by dlher bacteria, viruses,
fungi and protozoa. Sepﬁc shock is deemed to result‘from the action of endotoxins or other

35 products of the infectious agent on the vascular sysiem, causing large volurﬁes of blood to be



scl era,: spl enonegal y, and hepatonegal y. Another cause of cachexia is the
deprivation or 30 July 2004 WO 01/57025 PCTI | BOLl OCO125 - 98 gﬁ} tion of
hunoral or other organic functions, e.g., hypophysial cache %%ﬂises a
train of synptons resulting fron1tota| deprivation of function of the
pituitary gland, Including phthisis, |oss of sexual function, atrophy of
“the.. p|tU|taﬁ¥ targgt'glands, bradycardia, hypotherm a, apathy, and cona
Uremc cachex¥@%¥%achexi a associ ated with ot her syst enPET/BBO&HMER ons of
advanced renal ‘failure. Cardiac cachexia conprlses the emaci ation due to
heart disease. Cachexia suprarenalis, of%Addison's disease, is a disorder
characterized by hypotension, weight |oss, anorexia, and weakness, caused
by adrenocortical hornmone deficiency. It is due to tubercul osis- or
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useful in.the tr®@akeaddc inded. %@%eﬁﬁ%@aﬁ:ﬂ;@%ﬁ%@% Li,ons wherein said yeast
and fungi are sensitive to upregul ation by TNF-a or elicit TNF-a

production %A their R96d failye fsathe inghillyaof thelikslaySe exsteteChetitBlits” Sraromk Bladnih t hi s 30
way |'s fungal mievdisngided eandiflne of OBRNAUIREHNGObr Qrfﬂﬁﬁlh@ t& letQP)el o‘ﬁ/?espén%.l de

beneficial eff eedn&nony\lsr%anﬁﬂmen%é’\écht@fonﬁ it m r&-ﬁ yncti on
with other dr ugﬁagunacml oL the  treat r'nanta %"re'f"a 'gé’ 'Q{‘Ri’ f ungus
infections. Such drugs off Chormee d RUPOTAY edpiR Gt the Rgsis of the ab°"e'des°"b3d

selective PDE4 lnhlbltors it has been demonstrated that selective PDE4 inhibitors

are useful in the freatment of renat failure, especially acute renal failure. . See Begany ot al.,
"ln_hibition_ of Type IV phosphodiesterase by Ro-20-1724 attenuates endotoxin-induced acute -
renal failure,” J. Pharmacol, Exp. Thera.278 37-41, 1996. See also WO 98/00135 assigned to
the University of Pitisburgh. Accordingly, the compounds of Formula {(1.0.0) are useful in the
treatment of renal failure, particulany acute renal failure '

- 28

30 Cachexia is a profound and marked state of constitutional disorder characterized by
general ill health and malnutnbon Cachexia may be the end result of a number of causative -
factors, e.g., it may result from infection by any one of a number of different -uniceliular
organisms or microorganisms including bacteria, viruses, fungi, and profozoans. Malarial
cachexia is representahve and comprises a group of signs-of a chronic nature that resulf from
antecedent aftacks of severe malaria, the principal signs being anemia, sallow skin, yellow
sclera, splenomegaly, and hepatomegaly. Another cause of cachexia is the deprivation or

35



limted to polymxins, e.g.," Polynycin B; im'dazoles e g., clotrimzol e,
~econazole, mconazole, and ketoconazole; triazoles, f| uc ol e and
~itranazol e; and anphotericins, 35 e.g., Anmphoteiicin B and I3i (5' %4
Anphotericin B. The term "co- adnini stration” as used herein with reference
to the corrpounds of Formula (10.0) and drugs of choice for the 30 July 2004
‘WD 01/57025 t' CT11B01/ 00125 -99 treat nent of system c yeast and fungus

i nfections, iwepwireasded to nmean and include (a) sinultarerse/ooi2s

adm ni strati on of such conpound(s) and drug(s) to a subject when

fornmul ated together into a single dosageggorm (b) substantially
si-mul t aneous adm ni stration of such conpound(s) and drug(s) to a subject
when formul ated apart fromeach other into 5 separate dosage forns; and(c)
sequential adm QI stration of such conpound(s) and drug(s) to a subj ect
when for mul at ed “EPSRET Y BT Shotst prasricfHptiongs- eh.'yef@h@al EoitdR EMAERSIay Wit h
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Formula (1.0.0), ﬁ&%’" §fN i leécﬁ r%%t“% & di sorders  such as
liver failure. 8 = m)%érlfsﬂy 8?‘? i n 5‘“?? mespr%‘ﬁwe‘lhﬂ'h{‘a"ﬁﬁe
‘activity of pho%pkusiafesentheighiion ofNCH elapee fsimaednheikblopd ohicarsels aftgecond
messengers CcAVPhadedtels GR bediRymillted wilie & KRS RAgHYY mByHAR lmFlaf}Eth%@Q infpéanar y
hyper t ensi on (Fways SRS S sk RULIGF LAyl wﬂagx%&gi%% & of Borfai8uC Del ow
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The resul ti arlip e Ithy, excessive or unregu ated TNF-a release.

The PDE4 inhibitory compounds of Formula (1.0.0) are further usefu! 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 upregqulation of TNF- in their
host so that their replication or other vital activities are adversely impacted. Such viruses

25  include, e.g., HIV-1, HIV-2, and HIV-3; cytomegalovirus, CMV; influenza; adenoviruses; and
Herpes viruses, especially Herpes zoster and Herpes simplex.

The PDE4 inhibitory compounds of Formuta (1.0. 0) are further useful in the treatment
of yeast and fungus infections wherein said yeast and fungi are sensitive to upregulation by
TNF-¢t or ellcit TNF-a producuon in thelr host. A partlcular disease which is treatable in this

30 ‘wayis fungal memngms The compounds of Formula (1.0. 0} also provide beneficial effects
- when comb:ned wnth ie., admlmstered in conjunction with other drugs of choice for the
treatment of systemlc yeast and fungus infections. Such drugs of choice include, bit are not
limited "to polymixms e.g., Polymycm B; imidazoles, e.g., clotrimazole, econazole,
miconazole, and ketodqnazole; triazoles, e.g., fiiconazole and itranazole; and amphotericins,

35 . e.g., Amphoteficin B and liposomal Amphotericin B. The term “co-administration” as used
herein with reference to the compounds of Formula (1.0.0) and drugs of choice for the



hypertension is characterized by increased pressure, La., above 30 mm Hg
systolic and .30 above 12 nm Hg diastolic, within the pul mgna arterial
circulation. Using a nodel which wutilizes I|solated pul nona % ri ngs
fromnormal rats and fromrats with hypoxia-induced pul nonary
hypertension, It has been shown that the selective PDE4 inhibitor rotipram
potentiates the relaxant activities of isoproterenol and forskolin. The
sane effect HE@OB¥W®s observed with mlrinone, which is pcemop@iisve PDE3
i nhi bitor, thereby supporting inhibition of 36 both PDE3 and PDE4-1n order
to 5|gn|f|cantly | nprove pul nonary artery ?elaxatlon I n hypoxia- -induced
pul nronary hypertensi on. See Wagner et al., J. Pharmacol Exp. Ther. 282
1650, 30 July 2004 WO 01/57025 PCTI | BOL/ 00125 - 100 1997.. Accordingly, the
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8.13  Pulmonary Hypartension : -

25 it is known that the activity of phosphodiesterases, which hydralyze the vasodilatory
second messengers GAMP and cGMP, may be increased by hypoxia-induced pulmonary
hypertension (HPH). l_-lypoxia is a reduction of oxygen supply to tissue below physiological
levels despite adequate perfusion of the tissue by blood. The resulﬁng pu!honary ‘
_hypertensron is characterized by increased pressure, ie., above 30 mm Hg systolic and

30 above 12 mm. Hg diastolic, within the pulmonary artetial circtiation. Using a mode! which
utilizes iso!ated pulmonary artery rings from normal rats and from rats with hypoxia-induced
pulmonary hypertensmn it has been shown that the selective PDE4 inhibitor rolipram
potentiates the relaxant aciivities of sopmterenol and forskolin, The same effect has been

7 observed with milrinone, which is a selective PDE3 inhibitor, thereby supportmg inhibition of

35  both PDE3 and PDE4 In order to significantly improve pulmenary artery relaxation in hypoxia-
induced pulmonary hypertension. See Wagner ef al., J. Pharmacol. Exp. Ther, 282 1650,




25, bone turnover through cAWP. See leanDto at a!., Biochem Pharmacol. 54
-'613,1997; Waki at al., "Effects of XT-44, a phosphodiester%ﬁ 4 :R I bitor,
—in osteoblastgene5|s and ost eocl astgenesis in culture and i Sy peuti c
-~ effects In rat osteopenia nodels,” Jpn. J. Phannacol. 79 477-483,.1999;
.and JP 9169665 assigned to leanDto (1997). Consequently, the selective
'PDE4 inhibitors of Formula (1.0:0) are useful in the treatment of diseases
30 invol vi ng WOMEMBss, especial |y osteoporosis. 8.15 . CREIVEE¥¥ers The
PDE4 selective inhibitor rolipramwas initially developed as an
antidepressant and continues to be studi'®t in clinical trials for that
| ndi cation.- Further, it has been denbnstrated that sel ective PDE4
i nhi bi tors provide beneficial effects in other central nervous 35 system
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of a series of nd an iIr Ut ol ogi cal
rﬁlnghuzedsnodt}?es and a 9ecrease in the num%er of osteoclast Iuke cells in the in vitro bone d

marrow culture system. These beneficial effects are specific for PDE4 inhibition and are
mimicked by dibutyryl cAMP, demenstrating that the PDE4 isozyme plays an important role in
25  bone fumover through cAMP. See Miyarnoto et al., Biochem. Pharmacol. 54 613, 1997: Wald
' et ef., “Effects of XT-44, a phosphodiesterase 4 inhibitor, in osteoblastgenesis and
osteoclastgenesis in culfure and its therapeutic effects in rat osteopenia models,” Jpn. J.
Pharmacol. 79 477-483,.1999; and JP 9169665 assigned to Miyamoto (1997). Consequently

the selective PDE4 inhibitors of Formula (1.0.0) are useful in the treatment of diseases
30 - lnvolvung bone loss, especially osteoporoms
8. 15 _CNS dlsorders

| ‘The PDE4 se!echve mhlbitor rolipram was initially developed as an antidepressant

‘and contmues to be studied in clinical tials for that Indication. Further, it has been

7 demonstl'ated that selective PDE4 inhibitors provide beneficial effects in other central nervous
35 system disorders, including Parkinson’s disease, Hulley ot al, “Inhibitors of Type W
"~ phosphodiesterases reduce the toxicity of METP in substantia nigra neurons in vivo” Eur. J.
Neurosci, 7 2431-2440, 1995; as well as leaming and memory impairment, Egawa et al.,



- deficits caused by cerebrovascul ar di sease. Subcortical denentia are caused
by I esions affecting subcortical brain structures and are c@a ?c%(g{ | zed by

menory | oss with slowness in processing Information or naki g‘L‘\ ec‘t ual

responses. I ncl uded are denentias that acconpany Huntington's chorea,

Wl son"s disease, paralysis agitans, and thalamc atrophies. 25 8.16 O her

- Therapeutic '%P(Péus?(ﬁ%' ons It has been denonstrated that PDE4 |nhibitors are

useful . in the treatnent of ~ischemia-reperfusion injury?CBBSt at . |

"Del ayed treatnment with rolipram protectg,,agai nst. neuronal danage -

foll owi ng gl obal ischema in rats,"” Neuro eport 8 3829-3832, 1997 and

.Bel ayev at alL "Protection agai nst bl ood-brain barrier di sruption i n focal
cerebral ischema by 30 the Type |V phosphodi esterase inhibitor BBB022: a.

~quantitative st iRefipram Biddts ppliResomeS7 priddphodidBise 4 80Brs) dteiuar tHelsespoRminE- Of
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| ynphocytic | eukspd.gsoodygggand Lerner,” "Type 4. cyclic adenosine .

rmnophosphate phosphodi est erase as a therapeutic agent in chronic

| ymphocyti'c | eukeni &hé usslobrmE4RibibRARd trdd tadhivh ViysREid aMHrG&de’éZrQ&ﬁe has also
PCTLIBO1/ 00125 beed Giolosed frtne dBW seldaf2/ih Up 9241011 030), bl aldif GCRINRGS, Ange!
et alL, "Rol Ipra&lka%ﬁﬁfﬁk&f \I rpa%\ go steraese | ANIDT t a
‘potent inhibitor replicat et S Rpidowd ?L?s’a)” q 79 ’del‘g%‘“%‘q'ﬂ% Navarro
et al., “lnhibi ‘Eﬁpﬁ'ﬁ‘"% °%ﬂ‘&?§'5ﬂ6m5%"§f@ﬁ'ﬁ§@'wp@cwgw@§# inbibitoss dreipgefyl in

i mmunodef i ci enc¥e Y¢atmgst o igswdets and glseasesthish a@rassocizttdidih e mBdiAalLLy Idogiminen
primary T cel | swithh and ok veseREbhaRf nelNond< Pdhaia 3l - hﬁflm"a sbiect¥t fﬂf-n %?of

4712- 4720, 1998; t. . of 6 682
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F
and ureter di seagami"%'D Yf%ffsigg” Med'%{%?"@FF@Ba"f'EF“SE%e’P{' N hamacolii§ t he
treatment of W§d§edPf-al and gastrointestinal disorders, WO 94/06423

assigned to Scherin th at ment of prostate diseases, WO
99/ 02161 assi gned tghé% ss"?f'g’%) mmﬁ"“{}%‘%é‘? f%fmfﬁﬂ‘ PRFeY tedredmerdt . | n
accor dance w t h° EHECsHsiRie demertaaphiubenrisal dpmenfip.| Arterjesclermitcdemensiachisolvalted t he
conpounds of P@ewia genfettiz0ang)muliiinderel slederltia, iin a tdlreenbe nief 4 cteplisel dembramgt of any

gne or nor gZIIYErZ&l&S ined ggﬂt ﬁ&;eie&@ﬂ&n‘ah@tr?é@'dﬁh &QH@hﬁJduMube of %ro]t(log (OW ng
| Seases, I SOI£editS cald bsp& ! d%? ver et ol ogy, or
A Gl il Sk U3 s e r

pat hogeneS| S, O .as ﬁ%@ se| ecred Tt
consi st i ng of aa{ ec %sugtgy-t ‘a'"ﬁfﬂ'f?‘”éﬁ“ﬁb‘f e ﬁgedawm@?omlgssd@h plpsness in
processing information or making intellectual responses Included are dementias that
accompany Huntington’s chorea, Wilson's disease, paralysis agitans, and thalamic atraphies.
25 8.18 - Other Therapeutic Applications o
It has been demonstrated ‘that PDE4 ‘inhibitors are useful in the treatment: of
- ischemia-reperfusion mjury, Block et al., “Delayed treatment with rolipram protects against ’
neuronal damage following global |schem|a in rats,” NeuroReport 8 3829-3832, 1997 and
. Belayev ot al. “Protecuon against blood-brain barrier dlsmphon in focal cerebral ischernia by
30 the Type IV phosphodtesterase inhibitor BBBO22: -a quantitative study,” Brain Res 787 277— :
285, 1998 in the treatment of autmmmune dlabetes Liang et al, “The phosphod:esterase‘
inhibitors pentoxifyllme and rolipram prevsnt dlabetes in NOD mice,” Diabetes 47 570-57’5
1998; in the treatrnent of retinal autonmmunity Xu et al, “Protechve effect of the Type v .'
_ phosphodlesterase inhibitor rolipram in EAU: protection is mdependent of the IL~10—:nducIng
35  activity,” Invest Ophtha!mol Visual Sci. 40 942-950 1999 in the treatment of chronic
fymphocytic leukemia, Kim and Lemer, "Type 4 cyclic adenosine monophusphate
phosphediesterase as a therapeutic agent in chronic !ymphocy’uc Ieukemna Bfood 92 2484-




atopi c,. bronchi al, 1gE-nedi ated asthma; bronchial asthma;- essential asthma;.
true asthma; .intrinsic asthma caused by pat hophysi ol ogic digﬁt@im es;
extrinsic asthma caused by environnmental factors; essential f
unknown or inapparent cause; non-atopic asthma; bronchitic asthnma;
enphysemat ous- ast hma; exerci se-1nduced asthma; occupational asthma; 20
I'nfective asgﬂ;m caused by bacterial, fungal, protozoal, or viral
‘infection; %P gic asthma; incipient asthma; wheez JCTH04MI2Sy ndr orre;
- chronic or acute bronchoconstriction; chronic bronchitis; small airways
obstruction; and enphysenma; - obstructn’%2 or I'nflammatory airways di seases
of whatever type, etiology, or 25 pathogenesis; or an obstructive or
inflanmmatory airways disease that is a member sel ected fromthe group
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particles; sbli&RghedtPsiedri nders’ disease; byssinosis or cotton
ast hnma; and tal c pneunoconi osis; 30 July 2004 WO 01/57025 PCT/ 1B01/ 00125

-103 bronchitis of: Whadcerdance wplaabetadakoamgs @ il B8 LRRBRRE Tabthe mphi@NChi ti s
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acut e | aryngot raghg i bronc catarrna
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bronchitis; croupus bronchiti 7 onen
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I

acute. or chroni'cP eez&ﬁﬁ”‘é’(‘ﬂﬁ’ﬂ?d frontal, maxillary, or °

= chronic or acute bronchoconstriction; chronic bronchitis; small airways obstruction;
and emphysema;

— obstructive or Inflammatory airways diseases of whatever typé, etiology, or
25  pathogenesis; or an obstructive or inflammatory airways disease that is a member selected
from the group consisting of asthma; pneumaconioasis; chronic eosinophilic pneumonia;
chranic obstructive pulmonary disease (COPD); COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated therewith; COPD that is characterized by
- irreversible, progressive airways obstruction; aduit resplratory distress syndrome (ARDS), and

30 exacerbation of alnvays hyper-reactivity consequent to other drug therapy;

- pneumocomos.is of whatever type, etiology, or pathogenesis; or pneumocomos:s
that Is a mermber selected from the group consisting of aluminosis or bauxite warkers'
disease; anthracosis or miners’ asthma; asbestosis or steam-fitters’ asthma; chalicosis or fiint
disease; plilosis caused by inhaling the dust from ostrich feathers; siderosis caused by the

35 inhalation of iron particles; silicosis or grinders’ disease; byssinosis or cotton-dust asthma;
and talc pneumoconiosis; |



.sphenoid sinusitis; - rheumatoid arthritis of whatever type, etiology, or

- pat hogenesis; or rheumatoid 15-arthritis that is a nenber %ﬁJf? ﬁ&%fron1
the group consisting of acute arthritis; acute gouty arthritfsi'%

tnflammatory arthritis; degenerative arthritis; infectious arthritis; Lynme

arthritis; proliferative arthritis; psoriatic arthritis; and vertebral

~arthritis; - gout, and fever and pain associated with Inflammtion; - an

eosi nophl | - r VAP¥YYGi sorder of whatever type, etiol ogy, BET/Bat¥tR§enesis; or
an 20 eosinophi'l-rel ated disorder that L% a menber selected fromthe group

consi sting of eosinophilia; pulnonary in Prtration eosi nophilia; Loffier's
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physi cal agent-induced urticaria; stress- induced urticana; |diopathic
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urticarla; col d aimemesr felgctet o ghegtoos enmslstirdoon cyaratic hRhdketEsid; Batdliatd
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conj uncti Vi ti s Glonthileeiaha bihErmbi@lagy. o pathogenesis; or
conjunctivitis that is a member édfromthe group consi sting of

actini c conjincti vit +seasenaldl@gic hniis; rohﬁrenme:(hlk}rgmmiuhé/ bidhﬁsmsa&%ﬁe\lépg,seagl ous
conjunctivitis; eadi®lddpRndgeiakis! BCdiduMiidthat is AHhPBbCsRQM #4 gﬁﬁel\ #ﬁlu& loSrisisting 3¢ chroni ¢

Conj uncti vit f"s”%g"‘"e*“ °%*‘°%6"6§% oG a9k Bt to0 B Yok, vt s of

~ what ever type, DY B, pat hogenesis; or uveitis that is a rrerrber

- selected fromthe grot,m, faYataty f on of all art
uvea; anterigr y FOBP B ol o8 B yabogeestsy gﬁ&e?{ﬂ%‘f’ us

; 1t1s, 1rl
‘uveitis; nongr an}é‘lgadug b 0n memg‘c"rts é'%':f ﬂﬁé’l?a?ﬁ?‘ip@'?ﬂsﬁng %9%‘%?"8““5@%‘? @PYtor
uveitis; choroi @t mé?ﬁ’él ipfaBmRtETY erthitist Hegenefative. grtis: siweatiqus - arimifist Lyhee
scl erosi s of mmgpmbfmtﬁar&hwmsquaribﬁhs,maﬁ#v&gﬁﬂemm, or multiple
.sclerosis that is a ne selgcted fromthe group consisting of prlrrary

progressive multiple &% ‘%‘%e'sa" PaftRpsqeiated Wi fgmpalient t i ng nul ti pl e
sclerosis; - autol mT-UBﬁé&fﬂblﬁ!mﬁ@rd%ordér%?@ﬁa?@eﬂ{rpe%&;?élg qa&%%nés etiology, or

IS, Or
pat hogenesi s;, or gryne/intl a fenber
el ect ed frzzr?’l - GDSIFEIDQHI@QH%:; h‘gdl ler i aFf‘ 58 member sole from the group cons!stmg of

eosin phllua’p pulmonary mﬁﬂra on eosmophllla,- Loffier’s syndrome; chronic eosinophilic
pneumonia; tropical pulmonary eosinophilia; bronchopneumonic aspergillosis; aspergilloma;
granulomas containing eosinophils; allergic granulomatous angiitis or Churg-Strauss
syndrome; polyarteritis nodosa {PAN'); and systemic necrotizing vasculitis;

25 — atopic dermatiﬁé: ar allergic demnatitis; or allergic or atopic eczema;

- urlicaria of whatever type, etioiogy, or pathogenesis; or urticaria that is a member
selected from the - group oonsushng of immune-mediatéd urticaria; complement-medmted
urticaria; urticanogenic matenal-mduced urhoana physical agent-induced urticaria; stress-

. ‘induced uriicaria; . idtopathic urttcana acute 'urticaria; .chronic urticaria; angicedema;
: ‘30 cholmerglc urticaria; cold urhcana in the autosomal dominanit form or in the acqu:red form.
. contact urticaria; gtant urhcaria, and papular urticaria;

- oonjunctlvms of whatever type etiology, or pathogenesis; or con]unctmt;s that i Is a
member selected from the group consisting of actinic conjunctlwhs acute catarrhal
conjunclivitis; acute contagious conjunctwms, allergic conjunctivitis; atopic conjunctivitis;

35  chronic catarrhal conjunctivitis; purule'nt conjunctivitis; and vernal conjunctivitis



aut oi nmune henmat ol ogi cal di sorders; henolytic anem a; aplastic anem a; pure.
red cell anem a; idiopathic thronbocytopenic purpura; syst %?ﬁ@'{ L%q%gs
“eryt hemat osus; polychondritis;  scieroderma; Wegner's granul Y o
dermat omyositis; chronic active hepatitis; nyasthenia gravis; '
St evens-Johnson syndrone; idiopathic sprue; autoimmune inflammatory bowel
15 di seases; ulcerative colitis; Crohn's di sease; endocrin opthanopat hy;
G ave's di sed®¥@0/57@ar coi dosis; alveotiitis; chronic hypePsemindgrs ty
pneunonitis; primary biliary cirrhosis; juvenile diabetes or- diabetes
mellitus type i; anterior uveitis; granul®matoss or posterior uveitis;
keratoconjunctivitis sicca; epidem c keratoconjunctivitis; diffuse
interstitial pulnmonary fibrosis or interstitial lung fibrosis; idiopathic
pul nonary fi brosis; 1 Lhrosis; psoriatic arthritis; 20
gl oner ul onephritis g\_ll8 %ﬁﬁ]g gﬁgmtvﬁ%r hou etﬁ\%ﬂﬁr‘]&f’ f c°g§"ﬁ'ﬁrr%ﬁ’§?'“sal8%t"°éa member
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Crohn's disease (CD);,. 30 - septic shock of whatever type, etiology, or
pat hogenesi s; or sep'ﬁ”{?‘"g}‘fﬁ%,ﬁﬁ“af“ jdiseages qhuhaiever tney elicle@i of relresneRs: 8t oup
consi sting &f r&mtonne/pfammatgry disease thatis a nemiensatacted &orh theigaup camsibtiag bfal
cachexi a; hypophsdiraine tankiaxgial disi@rs; Gematl QXdnds; HREIE MemRAeRe¥bd ceicachexi a
suprarenal i s_oranbid @gping tihARBAREnCARAR! GHn ALK AinaB0( , as a
consequence of |er?:‘:1%%£-'%e§ ?’%&h@o hk;rrag |m*runo,d_eh|C|_eng hw rus - 35 -
Cliver injury; 30 July-200% W OLIS P02 S BEIIPY S0 WS FEC Pergiis oo ry
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central nervousg : r de. .1s .a menber selecte rom . group
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’ - diseases; psoriasis; atopic dermatitis; contact dermatitis; aflergic contact dermatitis; benign
familial pemphigus; pemphigus erythematosus; pemphigus foliaceus; and pemphigus
vulgaris;

25 — prevention of allogeneic graft rejection following organ transplantation; |

- inflammatory bowel disease '{IBD) of whatever type, etiology, or pathogenesis; or
inflammatory bowel disease that is a2 member selected from the group conéisting of ulcerative
colitis (UC); coliagenous colitis; colitis polyposa; transmural coliis; and Crohn’s disease

{CDJ:. )

30 - septic shock of whatever type, etiology, or pathogenesis; or septié. shock that is a
member selected from the group consisting of renal failure; acute renal féilure;"cachexié; o
malarial cacl*t_exia;_ hypophysial cachexia; uremic cachekia; cardiac cachexia; cachexia
5uprarena!ié or Addison's disease; cancerous cachexia: and cachexia as a consequence of
infection by the human immunodeficiency virus (HIV);

35 — liver injury;



product.i-on of TNF-a in their host, or wherein such viruses are sensitive to
upregulation of 10 TNF-a in their host so that their repli sﬁ%ﬁ’n ®4 ot her
“vital activities are adversely inpacted, including a virus | 2804,
menber selected fromthe group consisting of HV-1, HV 2, and HI V-3;
cytonegal ovirus, CW, influenza; adenoviruses; and Herpes viruses,
I ncl udi ng Herpes =zoster and Herpes sinplex, - yeast and fungus infections
wherei n said §f02%nd fungi are sensitive to 15 upregutGBowOiEy TNF-a or
elicit TNF-a production in their host, e.g., fungal nmeningitis; -
~ particularly when administered in conjun®¥ion with other drugs of choice
for the treatnent of system c yeast and fungus infections, including but
are not limted to, polymxins, e.g., Polynycin B; imdazoles, e .g.,
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Formula (1.0.0),: Or one or rore' POEL inAl b tored "EREWIISEH "PHU % aPesnd
descri bed in deif’ﬂ?rla"?owg‘?'%ﬁsﬁ’.mp%re typi cally, the second, etc. therapeutic 30
July 2004 VIO 01/57025,0B5ldnk Bkld Rieeins 4R UGR yellh dna UhaP SleCSh Sl i O @

different class of Itﬁhehaq_gr_;.t | C agents. ese selections~are e_sc_r_t? bed in
detai| bel ow. ASGSEA RErelt, otd Trergrodyctindey ek nostr £gi- dynoal meningttis;
" co- adnmi ni st er d@rticuisgy whenpdpinistied int dotivnctiopiwitinbiher deigeofrchalg: forand tatmeatrgoounds  of
Formul a (1. 0. .0)sysiemic gewst aid fmp inficAvhd, itcR@RP PR d RotIimAEICRL Polyrhntns! Blgended to
mean, and dQeS Hofyfnfdin BO mﬁ&gqlés,n(‘e.!gé!%trmgolet %lxlng%;ﬂ nQ‘ﬁCOI(%)JI .Sérﬁuieti N
~adni ni stration :%“%,@ cﬁgrrplézg,ataln ri]mof compoun tg%? and thera é’ﬁ?l C agent(s)
to a patient in  need of treatnent R en Y ARNESIRG ety AmebpleidngB A at ed
t oget her intto APEPAYFrEPPKEEHR f or m
‘ — ischemia-reperfusion injury; autoimmune diabetes; refinal autoimmunity; chronic
lymphqcyﬁc leukemia; HIV infections; lupus erythematosus; kidney and ureter disease;
urogenital and gastrointestinal disorders; and prostate diseases.

DETAILED DESCRIPTION OF THE INVENTION
25 8.0 Combination with Other Drugs and Therapies -

The présent invention contemplates embodifnents in which a compound of Formula

(1.0.0) is the only therapeutic agent which is employed in a method of treatment described

' here!n,l w__hgther used alone or more commonly, together with a pharmaceutically acceptable

_ carrier to prodﬁce a suitable dosage form for adrnirﬁs!ration to a patient. Other embodiments

307 -of the present '_Invention contemplate a combination of a compound of Formiula {1.0.0)
" together with one or more additional theraﬁeutic agents fo be co-administered to a patient to
obtain some pgrticulaﬂy desired therapeutic end result. The second, efc. therapeutic agent

may also be one or more compounds of Formula'(i.0.0), ar one or mare PDE4 inhibitors
known in the art and described in detail herein. More typically, the second, efc. therapeutic



whrrch rel eases sai d conponents at substantially the same tinme to said
patient; (b) substantially sinultaneous adm nistration of \g”;:?dﬁﬁl nati-on
of corrpouhd(s) and 10 therapeutic agent(s) to a patient in nee

treatment, when such conponents are fornulated apart fromeach other into
separate dosage forns which are ingested at substantially the sane time by
sai d patient, ﬁ/nereupon sai d conponents are rel eased at substantially the
same time to YAOHSR%| ent; (c) sequential adm nistrati onPEFIBSLH25
conbi.nati on of corrpound(s). and therapeutjc.agent(ss) to a patient in need

. of treatnent, when such conponents are 15! 0%orrrul ated apart from each ot her
into separate dosage forms which are ingested at consecutive tinmes by
said patient with a significant tine interval between each ingestion,

wher eupon sai d cameporici Sieatedidneh @is@d cats SURRILARE bglnksy ﬂ\bén%( oBidhs ggerres to
sai d patient; angscrbé)in &Rf¥ass.i al adm nistration of such rnation of
corrpound(s)___and t herapeutic agent(s) to a patient in need of treatnent,
when such conponent s Aapsed heseimtiiedénas“cb-agaitidvetioni, reb draniSterad) Hd %Mﬁ%ﬁ form

whi ch rel e?ses Siihg rﬁ@ﬁﬂgﬁ&%t&mbc;'bn@s &%&fufé' 489 %”&%ror%‘?er &H{F bea é)eu are
Concu {1 < COBRAE i ) 4 AP D L el

and/ or different adink % "F) ent -
“Inhibitors: 5-LiPoxyuaALyausd compirafien oficepround(shang terapeutiy agentisido Apeiiewtini ng
Protein (FLAP) ARELYEPATEENS Wheh sptecomponenis @re oWt RGethe fintd 94 dBsdgd idm 0) i S
used in conbi natwhsh reledshs kit leormoh@e at BibStEHBI NES isSmd Mk it QS bErff‘ e

o) LOXygenase |-l BRI B8 RN Sl oy,

ant agoni st s, r eSent

adverted to abov“tee(PJpgJl ug%mgi%é’ﬁ%’ Hn pegd E@eaq“@‘dﬂ’é" $ch Pwogqnbtarﬁsfomlafeﬁzyrres
that metabol i ze 2BrLEM ﬁiﬁi"@e"aﬁw gepaajecdogagh darmeg wielparb digextpdt do sutetsstamxgigenases,
COX-1 and COX- 2.saffmEby sgsopajient Ivseuman ishiy adnipdgen® Grdd FeRb &l rz.t k@s@;&aﬁy&ngm

menbr ane- bound, samraﬁﬂiutdeémﬁ;ﬁe,bl(g)qb@gm@ra%ﬁg&hmfg&%ﬂ1 e Sontone 1 g

version of cell %@{heggégpg 9%5 % gﬁat%m y 5 fpl{)xléI enase. e SrReEni

acid is convgrted ﬁ oxyel cS%a?ee? D VREN RUPi cqrponapisTary | and-
this pathway even u%‘fd ?p e e, sepgiatet fasepeobmisnivhichnera tingeyted at

| eukot ri enes; c&PEEYHEHmES by prlicoreient wyith h@lgﬁﬁchntmmmmsaw&ﬁtewﬁﬁmgdaﬂm protein .
or the 5-]i poxygnbereupm ehizymponeits S€lefeasdtl AVusRMtAy Gfpdnt %Hs?oga%r '

beneficially 35 (d)lé Enti® Btk uc 0 na
inhibitor is zil qe A LERY Segﬁ%&%g&ﬂg%%}éwgﬂ%i dq'?ﬂ%ﬁ‘ﬂlg %ﬁgﬁ the
cl asses of | gukot r| ene @/ esi's £EPRENSR EsomIulsted trgethey inte pingicor ni ng
t her apeut i ¢ Lonff5Agh PEhEIG relppses@idcompraenttlio apfontfadiqdrnmaer(ihe@updh tiay erd he 30
July 2004 VID 01FBPERS!YPOReK{IBH] 4001 Arapt ndedthd 80isGine antior diferent times

by said patient.

9.1 With Leukotriene Biosynthesis inhibitors: 5-Lipoxygenase {5-.0) Inhlbitors
: and 5-Lipoxygenase Activating Protein (FLAP) Antagonists

25 COne or more compounds of Formula (1.0.0) is used in combmation with leukotriene
biosyntﬁesis inhibitors, Le., 5ipoxygenase inhibitors and/or S-lipoxygenase activating protein
antagonists, to farm embodiments of the present invention. As already adverted to above, 5- .
lipoxygenase (5-LO) is one of two groups of enzymes that metabolize arachidomc acld the - |
other group being the cyclooxygenases COX-1 and COX-2, The S-I:poxygenase actsvahng .

30 protein is an 18 kDa membrane—bound arac:hldonate-b:ndmg protein whlch stlmulates the

conversion of cellular arachldomc acid by 5-hpoxygenase The arachadonlc acld is converted ": o
into 5-hydroperoxyeicosatetraenolc acid (5-HPETE) and this pathway eventually leads to the .

- production of inflammatory Ieukotnenes c:onsequen!iy, blockxng the 5-hpoxygenase acﬁvatmg -
protein or the 5—!Ipoxygenase enzyme- itself provides a desirable targst for beneﬁc:ally 7'
interfering with that pathway. One such Slipoxygenase inhibitor is zileuton represented by |
Formula (0.1.14) above: Among the classes of leukolriene synthesus inhibitors which are
useful for forming therapeutic combinations with the compounds of Formuia (1.0.0) are the

35



- (&) redox-active agents which include N-hydroxyureas; N-alkyl hydroxam d
- acids; selenite; hydroxybenzofurans; hydroxyl am nes; and ca,‘;er hoﬁ@'ﬁsee
- Ford-Hutchinson at al., "5- Lipoxygenase,"” Ann. Rev. Biocher $5 -417.

1994; Weitzel and Wendel, "Sel enoenzynes 5 regulate the activity of
. l eukocyte 5-1ipoxygenase via the peroxide tone," J. Biol. Chem 268
6288-92, 1993; Bjonstedt at a!. "Selenite incubated with NADPH and
‘mammal i an t hWSHEE#RFn  reduct ase yi el ds sel eni de, whi ch poiisbisteszs
| i poxygenase and changes the el ectron spin resonance spectrum of the
active site iron," Biochem stry 35 8511-67-1996; and Stewart et al.,
"Structure-activity relationships of N hydroxyurea 5-1ipoxygenase
inhibitors," J. Med. Chem 10 401955-68, 1997; (b) al kyi ati ng agents and
conpounds whi chgreact with SH groups have been found to inhibit
| eukotriene synthesrs in vitro; see, Larsson at aL. "Effects of

1-chioro-2,4,6- trint reedx26we Rer® wier i y 1 h\g il §didsH! ar
) ool S

| eukotri ene synthesd: Budroxih . rmacol 5 3- ;
conpetitive I nhiﬁﬁéﬁgroﬁ%pﬁgdwg’gﬁﬂ"&' PLELFTh St ToBIIHIRSN SRt § and
et hoxyal kyl _t hF*3ZU1e8s8t PTRcRaYr ieehenh B3 BB3ridT, 189% WeigelsonWendgo'Selenvhizingsor s of
5- 1 i poxygena3e; regidie the getiityl4f feukveyies Bivoggerate via thbipsloxideatorib,”HaBRl CRdm. aks
;SIU'bSt i tuted (pgassdyhesst fianyadnephisaphie i w;un@ﬁl;:ﬁwan]aﬁllqmﬂsﬁk %%re%‘&d ve

-1i poxygenase joabibi 2o SN .. biological profile, a _
‘phar rnacoki neti ¢s_of E%%gel??@ébwgﬁ '.in,ﬁlk}g_d’.'_m@ﬁ%‘ﬁf ° 2@1[)2’?8%%57%? e%@'@’?. P90 The
observation t hat NF0R PRGBS e RS 98 otmtoshemistiy B §541-6- 109G andyRipwad stalhas | ed
to the di scoveriudre-adiyityreiationsiyips of dfydrogseke Sditowgetasé inpbiosgenase ¢raki bit ors
such- as theiN 4p/i@p508ytR9Ea derivati ves zil euton and ABT 761, represented by
Formulas (0.1.14) and (5.2.1): Zileuton 25 (0.1.14) ABT-761 (5.2.1) Another
N- hydr oxyur ea conpodfd™ying agsntsendspmromasis shich act wi) Stivbrpuph hine beesgousg ent ed by
Formul a (5. 2. 2)inhit0leggrigne? Ohesia\B Gdrb;5 @2 BarsshOSst Fe MMkt 0F PGl BEE-100125.
(5.2.2) Zil eut onnitrdberaacese eifdyydbldsé a8ili: &@%aﬁl@éﬂgiﬁ&?e@ syﬁéaésisgséﬂo&%.d to

Abbott  Labor at @ahfsqr. s¥sLA flesclPses indole, benzofuran, an
benzot hi ophene containing 5 Ti'poxygenase inhibiting conpounds which may be

represent edi®y For mid acofnbetiBve3Jnhibitors of Sdipoxygenase, based on thiopyrancindole and

' : methoxyalkyl thiazole structures which may act as non-redox inhibitors of S-lipoxygenase; see
Ford-Hutchinson et al, Ibid.; and Hamel of al, “Substituted (pyridylmethoxy)naphthalenes as
potent and ocrally active S-lipoxygenase inhibitors — synthesis, biblugical profile, and
pharmacokinetics of L-739,010," J. Med. Chem. 40 2866-75, 1997.

20 . The observation that arachidonoyi hydroxyamate inhibits 5-lipoxygenase has led to
the discovery of clinically useful selective S-lipoxygenase inhibitors such as the N-
hydroxyurea derivatives zileuton and ABT-761, represented by Formulas (0.1.14) and (5.2.1):

| F
, -
%EH NH = = EH NH
b . Y C
. CH; O ) CH, O
Zileuton  ABT-761
25 (0.1.14) o . (621)

Another N-hydroxyurea compound is fenteuton {Abbott-76745) which is represented
by Formula (5.2.2): ) '



- (5,2.3), - where R1L is H (Cl1-C4) alkyl; (C2-C4). al kenyl; Or NR2R3 where R2
and R3 are H; (Cl-C4) alkyl; or OH Xis' 0; S SCS; or %xﬁr? 4 is H
(C1-C6) alkyl; (C1-C6) alkanoyl; aroyl;-or 10 alkylsulfonyl Y. 1 Co6)
al kyl'ene; or (C2-C6) alkenylene; nis 1- 5; and Y is H; hal o; hal o
- substituted al kyl; (Cl-Cr2) alkyl; (C2-Cl2) alkenyl; (C-C22) alkoxy,
(C3-Ca) cycloal kyl; (Ct-Ce) thioalkyl; aryl; aryioxy; aroyl; (Ci1-C12)
aryl al kyl ; (Gie@isdy2saryl ai kenyl; (Cl1-C, 2) aryl al koxy; (&defEbRoo12s.
aryl t hi oal koxy, or substituted derivatives of aryl; aryloxy; aryoyl;
(C1-C12) arylalkyl; (C2-C,2) arylal kenyk108:Cl1-C12) aryl al koxy; "(Cl-C12)
aryl t hl oal koxy; where said 15 substituent is halo; NO2i CN, or (Cl-Cl12)
-al kyl -al koxy and -hal osubstitutedalkyl; Zis Oor S; and Mis H
pharmaceutical |y acceptable caklon aroyl; or (Cl-Cl12) al kanoyl. Rel ated
conpounds are disclosed in US 4; , 38 umrers et at); US 4,822,811
(Summers); US 4,822,809 (Sunners Stevart); E?;4 897,422 (Summers); US
4,992,464 (Summers at al.); and US 8 250, onﬁs and Summers); each of
—~which is incorporated 20 herein by referencelin i ts entirety. as though
fully set out herein. Zileuton or any of the &PWe¥e-described derivatives
thereof are combined with the conmpounds of Fornula (1.0.0) to form .
“enbodi ments of the present invention. E&fPeut on is disclosed i n (8&2)

5,432, 194; US 5, 446, 46&n .*sJS:oﬁaréhSéyl%G ié%? %ﬁn 1E§§$%%%§ﬁ?\%§dms 25

5, 668, 146; US 5, : 3, 968:

5. 446, 055" us 5 r%%“’%‘%g “Hé @*‘%’i"f dKipl, lﬂjig‘zef“fo"i'e 37'@553"%““5"‘%??6 cpaining s

5. 714, 488: US 5iPP¥aengsednhiviiieg ampaygdsgdiph meypeseptesentay Foga B 2499, 150: and US
5,506, 261; each of which is incorporated herein by reference. Inits

entirety as though fully set out here'n FuAth r descriptions of such
N- hydr oxyurea and rel ated i nhi bi genase and. the synthesis 30
July 2004 WO 01/57025 PCT1LBO /00 Q A% of éﬁﬁlannatory | eukot ri enes may
be found in WO 95130671; WD 96102507; WD 97/12865; "WD 97112866; WO

97112867; WO 98104555 and WO 98114429. Tepoxalin is a dual COX} 5240
inhibitor with hor n viva activit that has led to the

devel oprent  of ‘f’ RO §éer é§ '%* alipdk (G Cod ke e PR’ wWhire dTa 2eet & av¢ Hy(@reaglieas and
5 hydroxami ¢ ac¥d¥ of ISFyrSniPawr (NFe whyre Bads H5(R-CRRIkyly €58 akinsg] oy, orR3 H3CO

OYN. Re N, ~0' al@shifolghiA is (Ci-Cq) alkylene; or (Cx-C) alkenylene; n is 1-5; and Y is H; halo; OH; CN;

- halo substituted alkyl; {Cy-Cy2) alkyl; (C-Ci2) alkenyl; (C+Cy2) alkoxy; (Cs-Cs) cycloalkyl;

(Ci-Co) thioatkyl;  aryl;, aryloxy;  aroyl;  (Ci-Cyo) arylalkyl;  (Cz-Cyz) arylaikenyl;

(C+-C12) arylalkoxy; (C4-Ciz) arylthioalkoxy; or substituted derivatives of aryl; aryloxy; aryoyl;

7 (Cy-C12) arvialkyl; (CxCy) arylatkenyl; {C4-Cy) arylalkoxy; (Ci-Cyz) arylthloalkoxy; where said

15 substituent is halo; NOy; CN; or (C4-C,2) -alkyl -alkoxy and —halosubstitutedalky); Z is O or S;

and M is H; pharmaceutically acceptable cation; aroyl; or (C4-C,2) alkanoyl.

Related compounds are disclosed in US 4,768,387 (Summers et al); US 4,822,811

(Summers); US 4,822,809 (Summers and Stewart); US 4,897,4é2 {Summers); US 4,992,464

- (Summers et al); and US 5,250,565 (Brooks and Summers); each of which is incorporated
.20 herein by reference in its entirety as though'fully set out herein

Z:teuton or any of the above—descnbed derivatives thereof are oombmed with the
compounds of Formula {1.0.0) to form embodiments of the present lnvenhon

Fenleuton is disclosed in us 5, 432 194 us 5 4486 062 US 5,484,786; US 5,559,144;

. US 5,616,596; US 5,668,146; US 5,668,150; US 5,843, 968; US. 5,407 ,959; US 5,426,111; US

25 - 5446 055; US 5,475,009; US 5,512,581; US 5,516 ,795; US 5476 873; US 5,714, 488; Us
' 5 783 586; US 5,399,699; US 5,420,282; U_S 5,459,150; and US 5,506,261; each of which is
incorporated herein by reference In: its entiréty as though fully set out herein. Further
descriptions of such Nhydroxyuréa and refated inhibitors of S-lipoxygenase and the synthesis



s (52.4) (5.2.5) where R through R4 are H, d; CH3i ethyl; iso-propyl:.
~or n-propyl; or R3 and R4 together are (CH2)s or (CH2) 20(02%%@ %RS i's
met hyl ; ethyl; iso-propyl; methoxy; trifluoronethyl; 10 chl ﬂ{h ; et hyl
propi onate; phenyl; 2-furyl; 3-pyridyl; or 4-pyridyl. See Connolly et al.,
N Hydr oxyurea and hydroxam c acid inhibitors of cycl ooxygenase .and

5-1i poxygenase,"” Bioorranic & Medicinal Chem stry Letters 9 979-984, 1999.
(5.2.6): 15 A¥@¥HEISN- hydr oxyurea conpound i s Abbott - 791PErmai/@msi s
represented by Fornula Abbott-79175 (5.2.6) Abbott-79175 has a | onger .
duration of action than zileuton; Brooks18-at., J. Pharm Exp. Therapeut
272 724,1995 A still further N-hydroxyurea conpound i s Abbott-85761 which
is represented by 20 Fornula (5.2.7): 30 July 2004 WO 01/57025 -110

' CT/ MOL/ 00125 AlypichihAdurdtinss rz;y oo AR 38 Bk | S SO, SO b
b | ad SPaf e ARt hear |
m;;ngglrg;ce)rsgdn} g?érr%ﬁ %‘%sg‘ﬂoggﬁ%fsa%&@ﬁ -aﬂﬂﬂfor%a%fz? del i very of theng?lr 4
| i poxygenase i nhi bi t rypoxafibetia 85x6ile mhnﬂtopﬁﬁgshﬁﬂﬂ' wvoa ?ltua?ge%%

J | of Ph )
Agg:‘)tn ? 88761 g; EC{E‘%?&?&%H tz)vgvse?"ecfesc?’ibB 8°'EPé’F'?d9a‘t"?"??e§'e ‘V N@P@G‘fea%ra“‘bf

tepoxal in, afe 'ﬁ'éﬁ”"‘ﬁn"f'f?"?‘l’?é ®MpeUAAS). wheeftyelrul a (1.0.0) to form
enbodi nents of th&é&{ esent invention.,10 Singce the elucidation of the 5-L.0
“bi osynthetic path re has been.an ongoi A ate as to whether it is
nore advant ageous to i N _the 41/ fygenase e Q to goni ze
peptido- or non-peptido | epk neyreceptors. |nhibi 5411 poxygenase

are . deened to be supe to LT-1 Fgc@ﬂtor ant agoni.st.g, in}e 5-T0Hhoxygenase
i nhibitors block the i on of t full spectru 5-1.0 pmdducts,

wher eas LT-antagoni ®'S§ produce narrower 15 effggt'St®Nevert hel ess,
enbodi nents of the present invention include conbinations of the conpounds
of Fornula (1.0.0) w th'LT-&#®4gonists as well as 5-LO inhibitorgzsps

described belo xygenase havi ng chem cal structures
that .differ frowﬁ %lejﬁ%?%% areq{ CFFL%%’? WS PRFEYIHRY & Brediritegetheriags

descri bed above 5@@ o5 (S0 CHe)= 494 TS5 by intetivk stviniispiprcpile mebogpaiteasensl; For nul a
(1.0.0) to fi%r n¥fammetngr ethyhiventtinatespharyiod-fuiyh 8 pypid: R B byriaRV €6 dorbily S¥AL, *N-

Hydroxyurea and hydroxamic acid inhibitors of cyclooxygenase and S5-lipoxygenase,”
Bioorganic & Medicinal Chemistry Lefters 9 979-984, 1999,

Another A-hydroxyurea compound is Abbott-79175 which is represented by Formula

(5.2.6):
i .
O i\ OH
(o] l

T
. ©

O;H

15
Abbolt-79175 : (526)

. Abboft-79175 has a [onger duration of action than zileuton; Brooks et al, J. Pharm. Exp.
Therapeut. 272 724, 1995.

A still further’ N-hydroxyurea compound is Abbott 85761 ‘which is represented by
20 Formula (5.2.7): '



20, exanpl e of such a different class is the

N- (5-substituted)-thi ophene-2-al kyl sul fonam des of Formul a &5%%@ RX 1S
- NHSQ2R (5.2.8) where Xis. Oor S; R is methyl, iso-propyl %
-n-octyl, or phenyl; and Ris n-pentyl, 25. cycl ohexyl,

phenyl ,.. tetrahydro-I|-naphthyl, 1- or 2-naphthyl, or phenyl nono- or

di -substituted by d, F, Br, CHs, OCH3, SCH3, SQZCH3, CF3,. or 430-propyl.
A preferred ogard is that of Forrnula (5.2.9): 30 Jubgri@0mi2e0 01/ 57025
PCT/1B01/ 00125 0 1S/ NH302 CHg (5.2.9) A further description of these
conpounds may be found in Beers. at al., & (5-substituted)

~ thi ophene-2-al kyi sul fonani des as potent |nhibitors of 5-1ipoxygenase,

Bl oorganl ¢ & Medicinal Chemistry 5(4) 779-786, 1997. Another distinct
class of 5-1ipoxygenase i nhibiters_is that of the 2,6-di-tert-butyl phenol
hydrazones described in Cuadro e : ynt hesi s and bi ol ogi cal eval uat| on
of 2,6-di-tert- butyl phenol hydraz l6'><ygenase i nhi bitors,

Bi oorgani c. & Medicinal Chemistry 6 173 80\ 9#i8. NHonpounds of this type
are represented by Formula (5.2.10): 10 (5.2.1D) lwhere "Het" is benzoxazol
2-yl; benzothizazol -2-yl; pyridin-2-yi; pyr azm:HZOyI pyrimdin-2-y]; 4-
phenyl pyri m di n-2-yi; 4, 6-di'phenyipyrimdin-2-yl; 4-methylpyrimdin-2-yl;

4, 6-di net hyl pyrim di n- 2-yl; 4-butyl pihbothsaén 2- yI (5.2.7)
4, 6-di i butyl pyrigd | - 6- phel pyrlmd|n2yl. '15 The N
(5-substituted)-t %ﬁ%‘}eﬁ’“ﬁgmﬁ"é’ﬁﬁ’%‘ ‘Eﬁ’ma&'@@sléﬁmmf)?mmer(esuszp'uyrcaﬂsor the

2,6-di- terf busPsﬁ%B?aﬁwaMEm% fogulofiesy Pubta of BL. 2Puli@®nary eisliven s thé 5t he
above- descr i Bed lizbaydenase inbigior, Abtivissvef, in gl GQETDINBRE MG Udklal? PRTRRLRIS Of
-Fornmul a (1.0.0) 1ameof2nameurpodi ments of the present invention. A further

di stinct class of 5-1i guxygenase inhibitors is that of
met hoxyt et r ahydr opyr Z&fisutorp A\bbait-73175,cAbbRGSEIacr ZDy 21 B8 zbeb-aegSoed dBRARSs | S

represent ed by Fermnfibraof(tenoRalid,1dre comtfrod Zuitd h)e &hpddhay of POGNG 0dY =784
PCT | 1 B ro0125 embodiments of the present invention.

10 Since the elucidation of the 51.0 biosynthetic pathway, there has been an ongoing
debate as to whether it is more advantageous to inhibit the Slipoxygenase enzyme or to
antagonize peptido- or non-peptido leukotriene receptors. Inhibiters of 5-lipoxygenase are
deemed to be superior.to LT-receptor antagonists, since 5-lipoxygenase inhibitors block the
action of the full spectrum of 5LO products, whereas LT-antagonists produce narrower

16 effects. Nevertheless, embodiments of the present invention include combinations of the
compounds of Formula (1.0.0) with LT-antagonists as well as 5-LO inhibitors, as described
below. Inhibitors of 5-lipoxygenase having chemical structures that differ from the classes of -
N-hydroxyureas and hydroxamic acids described above are alse used in combination with the
compounds of Formula (1.0.0) to form further embodiments of the present invention. An

20 egamp]e of such a different class is the N-(5-substituted)-thiophene-2-alkylsulfonamides of
Farmula (5.2.8):

S 1
. RX\U/NHSOZR

(5.2.8)

o where X Is O ors; R’ is methyl, JSO-pI’Opyl n-butyl n-octyl or phenyl and R i is n-pentyl,
- 25_ . cyclohexyl, phenyl tetrahydro-1-naphthy! 1-or 2-naphﬂ1yl or pheny! mono- or di-substituted

" .by Cl|, F, Br, CHs, OCHa. 8CH,, SOZCH;, CFs, or iso-propyl. A preferred compound is that of
_ Formu!a (529)



~ -112 ZD-2138 is highly selective and highly active orally in a nunber of
speci es and has been evaluated in the treatnent of asthnma qﬁﬂh%gg toid
carthritis by oral admininstration. Further details concerning 38 -and
derivatives thereof are disclosed in Ctawey at at., J. Med. Chem, 35
2600, 1992; and Crawley at al., J. Med. Chem 36 295, 1993. 5 Anot her

di stinct Gass_gf .5-1ipoxygenase inhibitors is that to which the Smthl'ine
Beechan1conpdﬁﬂﬁ”%@g210661 bel ongs. SB-210661 i s represeRCEBOMYOIFOr nul a
©(52.12): HOO NH NA Z 0 (5.2.12) Two further distinct and rel ated cl asses
of 5.1ipoxygenase inhibitors conprise a sBifes 10 of pyri dinyl -substituted
2- Cyanonapht hal ene conpounds and a series of 2-cyanoqui noline conpounds

- discovered by Merck Frosst. These two cl asses of 5-1ipoxygenase inhibitors
are exenplified by L-739,010 and Lg746,530, represented by Fornul as

(5.2.13) and (5.2.14) respectively) HOCN..CN /~~ ~~~ .N is L739,010
L-746,530 (5 2.13) (5.2.14) Detail oncerning L-739,010 and L-746, 530
are. disclosed In Dube at al., "Qui ines as potent 5-1ipoxygenase

i nhi-bitors: synthesis and bi ol ogi cal gor ilﬁﬁﬁg; E-746,530,"_Bioorganic &
Medi ci nal Chem stry 81255-1260, 1998; and /n 8 703309 (Friesen at al.).
20 The cl ass of net hoxytetrahydropyrans including Zeneca ZD- 2138 of Fornul a
(5.2.11); or»th$$§@pdé&g{?g%pgl SB- 210661 of Fornula (5.2.12) and &4 cl ass
to which it belongs. of T SE BLPBINHTRY b 1Ay Benss. ph aht ‘BE(5-substituted)
2-cyanonaphthalQW@‘?Sﬁﬁ%ﬂﬂﬁwaG&MﬁP@ﬁmﬂmmMBgﬁ@mﬁMﬁmmawnymxnﬁmmEhﬁm@ﬁﬂTés of
~ 2-cyanoqui noli n€heusty SnTtre-7e® 1997 ch L- 746, 530 bel ongs; 30 July 2004 WO
01/57025 -113 PCTII%%{%O&}ZS or any of the above-described derivatives of
any of the above- ment T ORSF e GR58 i-ipQygenase inhibitors is that of the 2,6-di-tert-butylphenol
hydrazones described in Cuadro ef al, “Synthesis and biologica! evaluation of 2,6-di-tert-
butylphenol hydrazones -as 5-lipoxygenase inhibitors,” Bioorganic & Medicinal Chemistry 6

173-180, 1998. Compounds of this type are represented by' Formula (5.2.10);

©)

N-N
H

10 =
, (5.2.10)
where “Het” is benzoxazol-2-yl; benzothizazol-2-yl; pyridin-2-yi; byrazin-2-yl; pyrimidin-2-yl; 4-
phenylpyrimidin-2-yf; 4,6~dlpheny!pyrimidin-2—yl; 4-methylpyrimidin-2-yl; 4,6-dimethylpyrimidin-
2-yl; 4-butylpyrimidin-2-yl; 4,6-dibutylpyrimidin-2-yl; and 4~methyi—6~phenylpyrimidin—2—yl.
15 The N—(5—substituted)-thiophene-z-alkylsulfonamides of Formula {5.2.8), or the 2,6-di-

tert-butylphenol hydrazones of Formula {5.2.10), or any of the above-describad derivatives

thereof, are combined with the compounds of Formula (1.0.0) to form embodiments of the
present invention. )

A further distinct class of 5-lipoxygen:_ase inhibitors is that of methpxyteh’ahydrdpyrans

20 | to which Zeneca 2052138 belongs. ZD-2138 is represented by Funnu!a'(5.2.1 1): .
: E o

(5.2.11)



cosrbi ned with the conpounds of Fornmula (1.0.0) to form enbodi nents of the
present _invention. |In addition to the 5-1i poxygenase ehzyr%rb,J r| hfqP%t her
endogenous agent which plays a 5 significant role in the D stn esi s of
the I eukotrienes is the 5-1ipoxygenase activating protein (FLAP). This role
is an'i-ndirect one, in contrast to the direct role of the 5-1ipoxygenase
enzyme. 'Neverthel ess, antagoni sts of the 5-1ipoxygenase activating protein
are enpl oyed WoO57Ri bit the cellular synthesis of |eukopcimmeemi2zsand as
such are al so used in conbination with the conpounds of Formula (1.0.0) to
. form enbodi mrents of the present inventioifi240 Conpounds which bind to the
5-1i poxygenase activating protein and thereby block  utilization of the
endogenous pool of archidonic acid which is present have been synthesi zed
fromindol e and zguhfoli tures. see Ford Hutchinson et alL, ibid.;
Rouzer of al. "..I}aj‘lfélu8§§|L hﬁ%eg%%cgﬁtaﬂgﬁﬁmsacgﬁ 7% N 2OEDET STSReFieniaBY It IveR | s
i nhi bi tor bl ocks &af Indfircreatment ot astha s haymatold edfiis by oiabavmiinsGatidn. Fontegenase
i n | onophor e- ch&ptAlssgEaming BR 13 taed dérivalives G0t arhiedBse2 Trawod ot 16 Jied, 1990;
and Gorenne et alhem. '35(2R)0, 2oogitnOlaiBy &f oy 1 BT BH2X Vo654 Dods) - 2- cycl opent yl
acetic acid} _ (BAY x1005), a potent |eukotriene synthesis inhibitor_
effects on anti-| gE AR dsipd clss of Sriparygendse Wdipliord isdhat Rhaticme lsmithiile  Then.
268 868- 72. 1994 BMGSOGMpini 6h-210861 teRAR. J8S1085GE Rbtesttbd by fhup@dim s
represented by Formula 20 (5.2.15) The- above-nentioned indole and
qui nol i ne cl asses of conpounds and the specjydi c Mfmpounds MK-591, MK- 886;
~and BAY x 1005 to which they bel ong, or any o‘fu—&he above- descri bed
derivatives of any of the, above-nentioned eé\dss&, are conbined with the
25 conpounds of Formula (1.0.0) tofform nts of the present
invention. 9.2 Wth Receptor Ant } , deukotrienes LTB4, LTC4, LTDA4,:
and LTE4 One or nore conpounds of mula (1.0.0) is used in conbination
with receptor antagonists for |eukotfienes LTB4, LTC4, LTDAe and LTE4. The
- nost significant of these 30 July 2004 WO 01/57025 -114 PCT/1BO /00125
‘leukotrienes in terms of mediating inflammatory response, are LPB42hnd
LTD4. Cl asses of  arfwalumr sisthctaid refld@oidsSGPE-Royg@hsd it LGSO L 80 es are
descri bed i nApt he dodui BRtieg Wh . . N
4- Br ono- 2, 7- di e‘ggﬁ“g&gr?&?s Ve%?%%?ﬁ?‘iﬁépg%wgqusiaﬁ%f’us(_ﬁi’??g"fl_z-'%g'ff"ﬂ@ﬁ',‘e are
" potent 5 receptor antagoni st Tor ToraiNEHire dasies QbSlipervBengsd inhiigs4re039, 145
(Gui ndon at al . FeEHEFINY L-7P08A%anigla7461530 reprezentyd, byl FpBilas3®2. 1B ardegragent ed by
Formul a (5. 2. 1G¥Fspectively: _ ‘

: =
Ho\‘ 0 CN 1
OO /ey
O O.
‘ =
‘ \o

Ve

0

15 L-738,010 L-746,530 |

(52.13) (5.2.14)

petaiis cnnceming__ 1-739,010 and L-746,530 are. disclosed in Dubé et al., “Quinclines as

potént: 5-lipoxygenase inhibitors: synthesis and biological profile of L-746,530," Bicorganic &
Medicinal Ghemistry 8 1255-1260, 1998; and in WO 95/03309 (Friesen ef al.).

?0 _ The class of methoxyietrahydropyrans including Zeneca ZD-2138 . of Fonnula;

~ (5.2.11); or the lead compound SB-210661 of Formula (5.2.12) and the class to which it

belongs; or the series of pyridinyl-substituted 2-cyanonaphthalene conipounds to which L-

. 739,010 belongs, or the seties of 2-cyanoquinoline combounds to which L-746,530 belongs;



r«L-651,392 (5.2.16) A class of amidino conpounds that Includes CGS-25019c
|s described in US 10 5,451,700 (Mrrissey and Suh); US 5, %8#9004

- (Morrissey); and US 5,639,768 (Mrrissey and Suh). These rece

antagoni sts.for LTB4 are typified by CGS-25019c, which is represented by
Formula (5.2.17): CGS-25019c (5.2.17) 15, Ontazo[ast, a nenber of a class
- of benzoxaol am nes that are receptor antagonists for LTB4, is described in
EP 535 521 (AWIBYI®Ewitz at al.); and is represented by PEFHRLENS5.2.18):
Ont azol ast (5.2.18) 20 The sane group of workers has also discovered a

cl ass of benzenecarboxi nmi danf des which -d#% receptor antagonists for LTB4,
described in WO 97/21670 (Anderskewitz et a!.); and WO 98/11119
(Anderskewitz at al.); and which are typified by Bl I L 284/260, represented

b F | 5. 115702 | LBO1/.00125 -115 HO NH2
NyH Bl ?[”2821(260& Q) of tﬁ@agdde-yesgrﬂgé" denmvg e]f ny o? lhe ove-rgx?ﬁt:%{-ﬁg ﬁla§§es f38% LTCA,

LTD4i and LTE4 rﬁdl S SO %’m(’?%ﬂ’?ﬂsef’%'?%‘flay “LHﬂiet? f‘l"ﬁee“ﬁa‘i'?ﬁe%efo‘hatw(&?n} | t

bel ongs to a cl géf‘? i het erocyclic am de derivatives described in US

4,859, 692 (Bernstei 319, 097 (Hol ohan and Edwards);
5.294.636 (E wal, ds gﬂg‘fm@’étr°\)?‘55§f°"”%§as§ ﬁ%‘ﬂeg’@? E{Edsgesfe'sawzwf("e@%q ein of

al): and US r%t}m(e-lhp foR Blogypthesys of the lpulolriEnes isdhe Hoorepeeseiiatg dotei-or mul a
( 5 2. 20) O Q_B(F@Q%) H‘hgrrp]eg-@p inirect one, in contrast to the direct rale of the Sipoxygenase

enzyme. 'Nevertheless, antagonists of the 5-lipoxygenase activating protein are employed fo

inhibit the cellular synthesis of leukotrienes, and as such are also used in combination with

the compounds of Formuta (1.0.0) to form embodiments of the present invention.

10 Compounds which bind fo the S-lipoxygenase activating protein and therew block
utilization of the endogenous pool of archidonic acid which | is present have beeh synthesized
from indole and quinoline structures; see Ford-Hufchinson ef al., Ibid.; Rouzer ef al. “MK-886,

a potent and specific leukotriene biosynthesis inhibitor blocks and reverses the membrane
association of b-lipoxygenase in lonophore-challenged leukocytes,” /. Biol. Chem. 265 1436-

15 42, 1990; and Gorenne of al, {(R)—2—qu|nolm-z-yl-methoxy)pheny!)—z-cydepentyl acetic acid}
{BAY x1005), a putent !eukotnene synthesis inhibitor: effects on anti-igE chailenge in human .
airways,” J. Pharmacol. Exp. Ther. 268 868-72, 1994 '

MK-591, which hae been designated quiflipon sodium, is represented by Formula

(5.2.15):
CH,
. m i—i_,'c——kgCH3
: P
N © A\ o
N - +
H,C CH30 Na
20 _ R ' cl

. {5.2.15)
The' above—ment[oned indole and qunno]:ne classes of compounds and the specific
oompounds MK—591 MK—886 and BAY x 1005 to which they be!ong or any of the above-
described derivatives of any of the above-mentioned classes are combined with the
25  compounds of Formula (1.0. 0) to form embodiments of the present invention.
9.2 With Receptor Al_Lnlsis for Leukotrienes LTB,, LTC,, LTD,, and LTE,

One or more compounds of Formufa (1.0.0) is used in combination with receptor
antagonists for Ieukotn‘ene-_s LTBy, LTC,, LTD,, and LTE,. The most significant of these



| CH3 -.Zafiirlukast (5.2.20) 10 Ablukast is a receptor antagonist for LTD4
that is designated Ro 23-35441001, and is represented by F WR{ 2.21):
- CH3 Abl ukast (5.2.2I) Montel ukast is areceptor antagonist for whi ch
is sold comercially under the 15 name Singuiai,l and is described in US
. 5,565,473. Mntelukast is represented by Formula (5.2.22): Montel ukast
(5.2.22) Oher receptor antagonists for LTD4 include pranl ukast, verl ukast
(MK-679), RGWOYSIBED5  Ro-245913, iral ukast (CGP 45715APCT/BAHOBAY x 7195.
30 July 2004 WO 01/57025 PCT/ B01/00125 -116 The above-nenti oned
phenot hi azi n-3-one cl ass of conpounds, & uding L-651,392; the class of

. am di no conpounds that includes CGS-25019c; the class of benzoxaolanines
whi ch includes Ontazol ast; the class of benzenecar boxi ni dani des whi ch is

_typified by 131ukow@&4m@9nsafh@dmﬁ§@mmaw &sﬁ”%]dgreQ%'a\ﬁgtLln?{eSCIés@gs ogd' ng

Zafirtukast; Ab Sses ds to
whi ch they bel olaMgSfisﬁigts %& e%?&! E’t ‘JS% S%eele%(etg%ﬁ &g deﬁ?é"?“l \)'éf"’ie\Pé‘?g’B'FhsaWhof t he

above-nenti oned dg‘? Yasses, are corrbl ned with the conmpounds of  Fornul a

1.0.0) to f b gy ) t th ah
gI'her ap)eut |Oc 2\82 ¥ thH;ﬁ&l&‘;u.eri. mws%g%ogp% " Q&cuﬂmg ?‘FP%P S 8t gﬂrﬁs of

to Form Eur
Formul a (1.0.0) pezg?péorﬁg%?fn B éf‘t% "’WEQI‘FES’WF'&'" Pﬁér"é%@ﬁt(ﬁ@“d%@f e!g@n@ ¥Sas wel |
as non- therapeuf‘#‘@Oéééﬁﬂgabeﬁé?W@GWﬂmwmﬁmhmztsue further embodi nments
of the present invention and that are useful in-the treatnment of a:
“significant nunber of different disea es di sorders, and conditions
descri bed-herein. Said enbodi nents ¢ @ Bne or nore conpounds of
Formula (1.0.0) together with one or the follow ng: (a} PDE4
inhibitors; 15 (b) 5-Lipoxygenase (5- L ?nh?bltors or 5-1ipoxygenase
activating protein (FLAP) ant agoni st s° cﬁ? i nhi bitors of
54i poxygenase (5-LO and antagoni sts of platel et activating factor (PAF);
(d) Leukotriene antagonists (LTRAs) i naleadsgag ant agoni sts of LTRdy 16) TCA,

LTD4, and
A class of amidino compounds that includes CGS-25019¢ is described in US

10 5,451,700 (Momissey and Suh); US 5,488,160 (Morrissey); and US 5,639,768 (Morrissey and

Suh). These receptor antagonists for LTB, are typified by CGS-25019¢, which is represented
by Formula (5.2.17):

GH, O . NH

o. :
HC” "CH~ 0 "N

CGS-25019¢ (6.2.17)

15 +  Onfazolast, a member of a class of benzoxaolamines that are receptor antagonists

for LTB,, is described in EP 535 521 {Anderskewitz ef al. ), and is represented by Forraula
(65.2.18):

Ontazolast 6218)

20 The same group of workers has also discovered a class of benzenecarboximidamides which
are receptor antagonists for LTB,, described in WO 97/21670 {Anderskewitz et al); and WO

98/11119 (Anderskewitz et al.), and which are typified by BIIL 284/260, represented by
Formula (5.2.19);



20:LTE4: (e) Antihistamnic Hl receptor antagonists including cetirizine,

| or at adi ne, desloratadi ne, fexofenadine, astem zole, azelaq&jjm@ @ng

chi orpheniram ne; (t} (g) Gastroprotecfive H2 receptor antagonls%s;' al-
and a2--adrenoceptor agoni st vasoconstrictor synpathom netic agents 25
adm nistered orally or topically for decongestant. use, including

"~ propyi hexedri ne, henyl ephri ne, phenyi propanol am ne, pseudoephedri ne,

- naphazol i ne HV&PHﬁﬁ#%ride, oxymet azol i ne hydrochl ori de, PCEABMINEF 0z0l | ne
hydr ochl ori de, xyl onetazoline hydrochloride, and ethyl norepi nephrine-
“hydrochloride; (h) al- and a2-adrenoceptdt'5agoni sts in conbination with

i nhibitors of 5-1ipoxygenase 30 (5-LO); (i) Anticholinergic agents .

i ncludi ng ipratroplum broni de; tiotropiunbrom de; oxitropium bronide;

pi renzepi ne; and tel enzepine; 30 July 2004 W 01/57025 PCT/1BO /00125 -117
Pi- to p4-adrenoceptor agonists including proterenol, isoproterenol,

. isoprenaline, albuterol, S o Osakyeterol, terbutaline,
orciprenaline, bitolterol n# e #dnd-pi r but efr o (k)NJheophyIIine and
am nophylline; 5 (1) Sodiun1cho oglycate; (m Mis€aryni ¢ receptor (ML,
M2, and M3) antagonists; (n) ' TOXEL1 inhibitors (NSAl Daj;, COX-2 selective
~inhibitors Including rofecoxib; and niteiiLess/mei de NSAI Ds; (0) -Insyhdn-1ike.

‘growt h factor type | zéf@astl} md&aﬂdr%iagqn%pfo(-H}TCQL%?..SaQIQilgl% uﬁ-u%l)] id %ggl ed
s

gl ucocorti coi ds ; e side -effects, including ani sone,
predni sol one, %&Qmsuswqgg?ﬂ% 'ggg%'%tﬁéé itc'é%%?ﬁ Be? cBwcrioiplerdryic Amide

flunl soli.de
di pr opi onat e’ ﬁﬁ'ggé'%idﬁs@beﬁl"htqscﬁ%ﬁ%z Reawsebritad); Upn8.31a098t (Heldne dndr oat e;
(r) Tryptase i nfIWFeS 5.204.696:(Fdrirdstand Sheraot)i Vb ket ant %e3 4 BA\BEmstein
ant agoni st's; (.t )t baatDaER 36M Tk a0S Zafihd & re?:%é.ﬁb%tby%}ﬁ.aggﬁ?jdg
inflanmmatory entiti-es; (u) |IPL 576; (qa_ nti-tunor necrosi attor (TNFac)
agents including Etanercept, tn#lg xi pap, ahd D2E7;

H o
Aol
O
CH,
Zafirlukast (5.2.20)

10 Ablukast is a receptor antagonist for LTD, that is designated Ro 23-3544/001, and is

" represented by Formula (5.2.21):

, o
O O
R g P O . OH
H,C H,C
O OH
CH, © _ .
Ablukast ' {5.2.21)

Montelukast is a receptor antagoniét for LTD, which is sold commercially under the

15 name Singulair® and is described in US 5,865,473. Montelukast is represented by Formula
{5.2.22):

Montelukast {5.2.22)

~ Other receptor antagonisls for LTD, include pranlukast, verlukast {MK-679), RG-
20 12525, Ro-245913, iralukast (CGP 4571 5A), and BAY x 7195.



(w) DMARDs including Leflunom de; 20 (x) TCR peptides; (y) Interleukin

- converting enzyne (ICE) inhibitors; (z) IMPDH inhibitors; (&a glsi on
nol ecul e inhibitors including VILA-4 antagonists; (bb) Cathepsi’ns; . 25
(cc) MAP kinase inhibitors; (dd) G ucose-6 phosphate dehydrogenase
Inhibitors; (ee) IGiin-Br - and B2 -receptor antagonists; (f t) Gold In
the formof an aurothio group together w th various. hydrophilic groups;
(9g9) | munos®¥HEI3Fve agents, e.g., cyclosporine, azat hkCpBdwe12sand

met hotrexate; 30 July 2004 WO 01157025 PCI/1BO /00125 _ -118 (hh) Anti-gout
agents, e.g., colchicine; (ii) Xanthine Y& dase inhibitors, e.g..
allopurinol; {jj) Uricosuric agents, e.g., probenecid, sulfinpyrazone, and
benzbrornarone; (kk) Antineoplastic agents, especially antimtotic drugs

et e b et ki ey, (11
~(MWPS), i.e. tﬁggﬁgﬁoﬁ%@ﬁ”ﬁ%ﬂg ,Jay%ggté%clupeﬁgéegn%%%km %ﬁiﬁsstc‘gg? ‘gﬁa‘g%)"i‘"ﬁ"és es, as

) n :
wel | as aggreca é”,d”g““s"p%%alzﬂ?qﬂwec‘i'ﬁsf sferrgaesarpoximidamidey whictcig tpligsictyRlb- 2
(MVP-8), col | ag8#aek g helRiyPcicRmidesienvatived induding Zafivdet Bhiykasttaho Mediaisidt- 2 10
(MWP-10), arsd sind GRe ol o8 cdmditud 10 wnib By DEBRS TPl BO1E" BWeielAghor

TGFj 3) ; 1Ak SF 2HSk inee, ed & PDGE) . (PR) " Fil br obl
(TGFj3); (00) Rhakel ek agsk %%O\%{nge\gg negd{ sy ?rgco?g.}eg 5{%@{ wh][,{i.g X st

grow h factor, e. | | brq ]
G anul ocyt e naﬁgg??égsi%ﬁ’ﬁ?ﬁ)“ ERST o e AgsantiBvetion( Gv CSF) : 15 (rr)
Capsai ci n; . ($_TathHthen TherageuticAgdntdtéFome EwtlieoCombmatiosni st s sel ected from

the group consi sti ngngfrm%KP- 608% ; El - 2@3412 (talnetant); and D-4418; (tt)
El astase inhi bitors Setected Prom thEmyp SfP? esiesdiegefigr win other therapsuiig
ZD-0892; anlf @IRN' Rk asTihergpets agealp fadermapgobinations thap@e R eMBESINBESCRI PTI ON
OF THE .| NVENTI @Rth¢ fre@nfinvantive ereltiat ara LseiONTRe Sédirh@nsF a aihlfichR hitkepdfid@asnt

diseases, disorders, and conditions described herein. Said embodiments comprise ene ar
more compounds of Formula (1.0.0) together with one or more of the following:

(a) PDE4 inhibitors;

15 (b) S-Lipoxygenase (5-LO) inhibitors; or 5-fipoxygenase activating protein (FLAP)
antagonists; _ '

{c) Dual inhibitors of 5-lipoxygenase (5-1.0) and antagonists of platelet activating factor
(PAF); -

{d) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTCs, LTD,, and
- 20 LTE,;

(e) Antihistaminic H; recepior antagonists including cetirizine, loratadine, desioratadine,
fexofenadine, astemizole, azelastine, and chlorpheniramine:

3] Gastroprotective H; receptor antagonists;

©) o~ and or-adrenoceptor agonist vasoconstrictor  sympathomimetic agents

25 administered orally or topically for decongestant use, including propylhexedrine,
phenylephrine, phenylpropanolamin;a, pseudoephedrine, naphazoline hydrochtoridé,
oxymetazoline  hydrochloride,  tetrahydrozoline  hydrochloride, xylometazoline
hydrachloride, and ethyinarepinephrine hydrochloride; ' B

{n} ay— and azéadrenoceptoé -agonists in combination Mth ihhibitors_of 54ipoxy§éﬁaéé
30 - (5LO) ' '

()  Anticholinergic agents_including ipratrapium bromide; tiotrbpium_brdmide: oxitropium
bromide; pirenzepine; and telenzepine;



- the formof a

The description which foll ows concerns the manner In which the conpounds of
Formula (1.0.0), together with other therapeutic agents or w&ajﬁfq peuti c.
-agents where 25 these are desired, are conbined wth what are‘% r e, nost
.part conventional pharnaceutically acceptable carvers to form dosage forns
suitable .for the different routes of admnistration which are utilized
for any given patient, as well as appropriate to the di sease, disorder, or
condi tion forw‘gﬂ’l‘?%ﬁsany given patient is being treated. TEEBSHMIPaceuti cal
conpositions of.the present invention conprise any one or nore 30 of the
above-descri bed inhibitory conpounds of tHe present invention, or a

- pharmaceutically acceptable salt thereof as al so above-descri bed, together
with a pharmaceutically acceptable 3 30 July 2004 WO 01/57025

PCTI 11B01/ 00125 Gy 119,cakd i fLadtefo@f&O  AREE Mhldhg! RRPLARGH! | S5 rdldhoeXPect ed
performance of sugh

I i are wel I -kno nth ertinent art..
The arount of acti vg'%?éﬁﬁél’ g’!ﬁ’;ﬁtgprqi? s%] Euéefmog‘i;ff}m'Bngl: osﬁ‘lﬁgﬁfgh ‘9\'}“{‘%'"% hEC e eer
materials to prod’fﬁ?!‘@m'dgeﬂ'ﬂ%la@%’%%ﬂ?e formw Il vary dependi ng upon the
“host treated, apg thﬁ,e%@;ﬂggwaﬁﬁm mufde of administration. It should be
~under st ood, however, that a specn?l c dosage and treatnent regimen for any
particul ar péti ént whddbmdepedidatepon a variety of factors, including the
activity of the specific conpound enpl oyed, the age, body weight, general
heal th, sex, di 8  NysrRdnigfeceploniMi; M2 pad 1) antagorists of excretion, drug
~conbi nation,  ang,ythesd I Lng. .. ician and. the severity
of "the particul g‘r) d_%d#gg%@%rgggﬁlé%%&é{df S%thhé’ggl&%@%tﬁ "cgjf’ [%%Eoféf & 3G THyr edi ent
may al so depend u;%_ﬂe'(f%inst herapeutic or prophylactic agent, if any, with
. which the ingregli enfsubnSik& cmt&iﬁk’ﬁﬁ@h)mﬁ% above-descri bed conpounds of
t he present invention may be utilized in'the Torm of aci ds, esters, or
ot her chem @8l @) asd8desefideconpounds to whi ch the conpounds described
belong. It is also within the scope of the present invention to utilize
t hose corrpounds}q?n \tqn‘r']hggigl“?ﬁ?ﬁ"'{ﬁ e’g’héﬁdﬁﬁﬂé&i‘?“&‘é?‘ﬁ/e‘?&‘ée'ﬂ?"gﬁ‘%”%dﬁﬁ@- deri ved
from vari ous or gaRieENRee | Aiegdni Elameinghse ageidnite s berlomathaoor diorieatei t h
procedur es descr i bedgsanide,daticasiohe padpuste, andmotdidsordempadte; i N the art. An active
ingredient conppising a c_or]J_)ound of Formula (1.0.0) is often utilized in
é)al t 'PREPEYORSpeci al |y where said salt formconfers on
| said activeqs nggsgdi @Mte!étéﬂwa@?{g%tmr@&ﬁ)’mﬁ&ﬂs[‘e“ C properties as conpared to
the free formof said active 1ngredient or sonme 20 other salt formof said
active ingredi et utMoheconszl apgibelics eclisd againd beiogdnarsnmeerditorg atties; accept abl e
salt form of sa”i aglgi%}g. ingredient may also initially confer a desirable
phannacoki neti ¢ pr d‘e 'y on said active ingredient which it did not

previ ously possgss, ﬁﬁﬂgmmcrgsﬁ%or (TNFa) agents including Etanercept, Infliimab, and D2ET:

{(w)  DMARDs including Leflunomide;

20 (% TCR peptides;
{v) Interleukin converting enzyme (ICE) inhibitors;;'
) IMPDH inhibitors;
(aa) Adhesion molecule inhibitors including VLA-4 antagmis&;
- {bb) Cathep,sjn.s; A
25 (o) MAP Kinase inhibifors;
. (dd) . Glucose-6 'ph'usph_ate dehydrogenase inhibitors;
(ee_)  Kinin-B4 - and Bzéreceptor antagonists;
(ff) Gold in the form of an aurothio group together with various hydrophilic groups;

(gg}  Immunosuppressive agents, e.g., cyclosporine, ézamioprine, and methotrexate;



- positively affect the pharrnacodynam cs of said active ingredient with
respect to its therapeutic activity in the body. 25 The ph dqm§$¢ﬁ@tic
properties of said active ingredient which may be favorably " art¥ected.
~i.nclude, e.g., the manner In which said active ingredient is transported
~across cell- nmenbranes, which in turn may directly and positively affect
the absorption, distribution, biotransformation and excretion of said
active ingredf@H572%hi | e the route of adninistration of PEHBOphmsTaceuti cal
conposition is inportant, and various anatom cal, physiological and 30 -
pat hol ogi cal factors can critically affé&@'bioavallability, the solubility
of said active Ingredient is wusually dependent upon. the character of the
particular salt formthereof which it utilized. Further, as the artisan

~ under st ands, an{hayueatgousalehts ) céidhichai d active Ingredient will. provide
the nost rapid absorption of said active ingredient into the body of a
patient being tFfat d@nthinggiidage iptibjiargl egodligpurieatis and suspensions, as wel | as

sol id dosage fofs, W r |t in |less rapid 35 -absorption of said active
ingredient. O aﬁlp}; ngl}eaé‘%slh%crfsg%' s Qf"bﬁ%etc?\fgﬁ'ﬁ’ﬁ'@‘?"éaia@‘i‘l‘f‘*"‘%"“ﬁ""ﬁ‘@e‘mst preferred
route of admi ni gk atAneieofidtic 4RAS ARl aSRte YrueS yRNGRa nomy,
but 30 July 2004 Q167025 Betll BO1 00125'-&goﬂgﬁggrptlondgﬂﬁgﬁg an ora
dosage formcan be adversely affetted by physical characteristics such as
pol arity, enesi#) causedhlnyminesedeligbgats; of t he gastroi ntestinal nucosa,
destruction by  digestive enzymes and |l ow pH. irregul ar absorption or
-propul si on in t 78 EOLHRY meHx melgigrrateasen i), b-dlpsstromehadinaieablabangses.by
- enzynmes of the nuesste gdutinases estwallads ddgeranasedrespdertlyl bon@genase-1 F@mmUhat i on of
sai d active ingr ediaghaseaimmeliaf, babRidseB APIRS Sdbh bRl 1Y JoLle]} in_?al t
fornme may ke eff g_*{&ah&&g;ﬁ&%ﬁgygn’% r alleviating one or nor€ of the

red w

above-recited problens” encounte "W t'h absorption of oral dosage forns.
Anong the phar nagjeutTraastbrmbig blosth iRt réxch),f ur t her above, those which are
preferred include, but are not limted to acetate, besylate, citrate,
fumarate, gl'ucdfi%t e Plafslehiesivrdgrawiiniestor (PPGFRi ppur at e, hydrochl ori de,

hydr obr om de, iggt higpa) e, realunmne, nitrate ol eate,

" phosphonat e, pi(\ﬁlg| ate, %§8ﬁ°ﬁ1p %g'%'h%ats'regﬁg%brareﬂﬂwdqﬂfpﬁe, .

sul fosal i cyl at elga)t aGranaibagte maclopHagedoRhyesimiiARy k@tbrgemaBE), t r onet hani ne.
Multiple salts forng are included within the scope of the present invention
where a coﬁ%odﬁ ofFarsgig: present |Invention contains nore than one group
capabl e of fornk$9 FhGkinilac R jcal |y acc ble salts. Exanples of
typical nulti pﬁgﬁﬁ‘? -éos %B_:%" E?g'ﬂ%g?b%‘ju%%g‘}%mﬁg?g%%ﬂ‘E%igfplbo BIYEE Fat e,

di acetate, difunarate, a‘%iﬁ prlenty g Bééi8hat e, di sodium and
trihydrochl ori dg Thﬁmﬂﬁﬂmﬁﬁﬁﬁﬁk&&ﬁ%mQ%gﬂﬁ bdnksi A8 Nty invention
conprise any one or nore of the above- escﬁ:ﬁ"%‘géuéaf’ﬁﬁi%iafl%%ﬁ%gﬁﬁ%unds of

t he present inVdft i A¥enosine A3a rsheptoragoaists.i cal | y

20

DETAILED DESCRIPTION OF THE INVENTION
10.0  Pharmaceutical Compasitions and Formulations

The description which follows concems the manner in which tiie compounds of
Formula (1.0.0), together with other therapeutic agents or non-therapeutic agents where )
25 these are desired, are bo'rnbi_ned with what are for the ‘most part conventional
o pharmaceutically acceptable carriers to form dosage formns suitable ffbr’ the différent routes of
administration which @re utiized for any given patient, as well as appropriate to the disease,
disorder, or condition for which any given patient is being treated. L |

The phammaceutical compositions of the present invention compﬁsé any one or more
30 ofthe above-described inhibitory compounds of the present-invention, ora pharmaceutically
acceptable salt thereof as also above-described, together with a pharmaceutically acceptable



20*acceptabl e salt thereof as al so above-described,, togeth er with a ,
phar maceutically acceptable carrier in accordance wth the ﬁﬂ{ﬂﬁﬁédfs and
expected performance of such carriers which are well-known 1n e
pertinent art. The term"carrier" as used herein includes acceptable

di l uents, excipients, adjuvants, vehicles, solubilization aids, viscosity
nmodi fiers, preservatives and other agents well known to 25 the artisan for
providing fa %7@5propert ies in the final pharmaceuti cECT/BONHAIZI tion. | n
order to illustrate such carriers, there.pllows a brief survey of
pharmaceutically acceptable carriers that may be used in the

phar maceuti cal conpositions of the present ‘invention, and thereafter a
nore detail ed desc_:ri_rPt ion of the various types of Ingredients. "Typical

~carriers.incl ud8BU" acgprdanerwithiite areparties dnid rkdeetdd peformiane @ %GARATESs which

conposi tions; aP@melknowaintheipartenissitear at e; | ecithin;, 30 serum prot eins,
e.g., human serum al Qum n; phosphates; glycine; sorbic acid; potassium
sorbate; .partial gl yCEAMAE! if 3¢V ingwedient thabmayrbet othbiveigeth el ceritratidifiain @ dS;
hydr ogenat ed paPR#usP Bsingle drsegerformswil tagy dapen@ih@Gioh MeYHoQSreat€, Gna thd pRhcai Ne
sul f at e, di s8di wnuehyfordaipitiatipt) O & RRGIEDe j ydr ogen phgsphate, sodi um .
chloride, and zigmeediGen fgrgH &Lﬂg%lr' Sl ﬂ@%%géjng%%’% gfr%to rspescﬁf ?%‘%fee?"d ‘
pol yvi nyl pyrro++i9&r3%e gp\e?é*u 0se- basad | ferens,thea a vasiety of fadkasy inglyding the

car boxynet hyl cel 1 Ut 0se: -r35 " pOTBRIThSTRoNE. ti e bodyyesiohagmyiaitoait; sexpdes |

pol yet hyl ene- pofSfoX FHFBHHken@telsF exsietipotygmmbinaton d WR Qlaghét of talrebtilgy 2004
Dhar MCeUt | el oS sl sy Bt o reelel BB ELS A, (" 1"

: i epend : Yo

‘classes and SPag&inAl cBAHLLY sgﬁ{? c%rg%_rﬁ%oﬁgr rglggt'ca?ﬁ%gﬁ n¥Bhich thee| ect ed

fromthe groups consisting.ésseéntially of. those recited in the foll ow ng

par agr aphs. 5 Aci di fiye sgveadastribddiarhiosidd 9 are added to obtain a

desired or predghdsasnedofdler Q‘quicaqﬂggg J O;:e?é}'g%e tlui;gfl%@'gma Sbéanu:mg?cp'éhﬁ formacet i c

- acid, glacial aﬁgg" G 2GLd .ﬂ“majt rc add - and Broje the cPmPounsts deseghed aci ds
‘such as hydﬁc? orlc acrd ingihespepe ghihepresgrt inventipnfojutiize e avapoubs iuted but
are | ess pré&t erPEET PIIMRESRYtSIn aecentpblatsalisi dewvedi them varioGs argadieh@® norgsHRd RES1 UM

- car bonat e, pot #9%basesin hgrorans with proseidies! f8sBBEPh BetalSBGe U KAKRRAH Ha o 2Nd

sodi um hydr oxi de.aci&bhgn’e&i&ﬂﬂﬂspﬁeﬁﬁ'atﬁnMri;dcbl?Forﬂﬁaf.lo(ﬂ})aiog a } i yve am ne groups,

such as di et hapolAenS: @ﬁgci J Qhamne, al 50 be gsed: kst B bpel | ant s

are required where tpe, ar TACGUT T ihf® Wi 08 i$aifl gotivey ingredient émiraved ed as an

aerosol -under &I gRPTIEEERProRsries &y sompares] o ftherfres fierin| of ndics adtivecihgiebient @ sole ,

accept abl e 2% | GBPLEN B etsgiel reliessindoaient uizedprasousty.C tHeQhaRbdoLtial QEBLDANE

di chi or ot ef r al s@t-bet hewsk] addingrédisnC RbP LITRRAE &%py%%ghha%gcg,?ﬁgﬁn; or a

vol ati |l e hydr ogRp&9NonSitfiNach i%!éd?eﬁ? il PRAne 5 | sobutahe or tures

thereof . Antim,grobi gk agents 1nc uding. ant |%£Eet‘f'8‘r’si'¥a?0,ssea?\tﬁn1’ Gy vemnd

ant i pr ot ozoal g 'eirtgl(ti r;smeaéo %y Yﬂamtcs of said active ingredient with respect to its therapeutic

25 The pharmacokinetic properties of said active ingredient which may be favorably
.affected include, e.g., the manner in which said active ingredient is fransported across cail
membranes, which in tum may directly and positively affect the absorption, distribution,
.bioh_'ansfonnation and excrefion of said active ingredient. While the route of administration of
the p_hannaceutical composition is important, . and Qaﬁous anatemical, physiclogical and

- 30 _pathol_ogi_ml taciors can critically affect bioavailabilﬂy, the solubility of said active ingredient is

_jusv_.t;ally dependent upon the character of the particutar salt form thereof which it utilized.
Further, as ﬂje_arhsan understands, an aqueous solution of said active ingredient \.:vill, provide
, the most rapid absorption of said active ingredient into the body of a patient being treated

while iipid solutions and suspensions, as well as solid dosage forms, will resutt in less rapid
35  absorption of said active ingredient. Oral ingestion of said active inérédient is the most.

preferred route of administration for reasons of safety, convenience, and economy, but



added where the pharmaceutical conposition is topically applied to areas of
the skin which are likely to have suffered adverse condlthﬁ§ R[ st ai ned
~abrasions or cuts which expose the skin to infection by bacterla ungi or
- protozoa. Antimcrobial agents include such 20 conpounds as benzyl al cohol,
- chl orobut anol, phenyl ethyl al cohol, phenylnercuric acetate, potassium
sorbate, and sorblc aci d. Antlfungal agents include such conpounds as
benzoi ¢ aci ?NOBRYH par aben, et hyl paraben, methyl par abenpcpmapydizsar aben,
and sodium benzoate. Antim crobial preservatives are added to the :

phar maceuti cal conpositions of the presdffl-invention in order to protect

t hem agai nst the growth of potentially harnful 25 mcroorgani sns, which
~usual ly invade the aqueous phase, but in sonme cases can also grow in the

oi | phase of a esoRREIotiBNan J&]la&a %r‘ﬁ'ﬁéﬁ\é@&dv rgay%(ge&ed@%;u(?m%%go s and lipid

| ubi lit qoleristics’ |
Zogu Ia: k§| 2;'? '%g%%)\[ id ﬁm‘%’r oxXyD %ﬁ%gnq%t’c"é(‘f tﬂegaﬁF%?%F‘éméaaldF%“‘mO" by =

phenoxyet hanol , “HeEt H@H"“é?i‘('jl‘f[?ﬁﬁ“ar apsomiign 9o arcaulsion i hel presancesardiad
- dehydr oacet at e, oheirab.leod imebaish O etigmeDaMALhIRE, ¢D ROsEDhSE | Hehe RENZY!
al cohol , hydant eénauistion bréal bd(l%smgraﬁéﬁ{tuﬁé m%tmgéuu rl]géa%{:’@gﬁe gaifoan%sd cationic

olynmers, inlda I|d|n urea, a
"gt hzt enedi ani new%’éﬂgﬂéfﬁ %FT'E ﬁr V@P%é’é‘? Fa{oFe gt thy raboysrentest B‘BPIV“%an oyed

in amounts rangPifg’ EfPt‘°“0f‘¥Fld%€teé°@§)out 2. 0% by wei ght of the total

conposi tion. Anti oxi e o e _ingredients of
t hrerpphar naceut i 3& Pﬂﬁﬁﬁ & ﬂ?lta%gﬂgldsa&s e%tregtfu?tﬁer a%ov& d\QP 9554; 859 di zi ng

agents present I'fiE 'hl?é’Pacr% q@@? i"YFFeles Wat%rc'“?tﬁé“'ﬁ%@e @F?W"P@dmwccifete .
anoxoner , aé?:or'BW’aBaM‘i"P*ﬁ‘iﬂée higdrebyanzidee ethigrateo myrainiaie Dinegluni @, ittty 0%964 WO

01157025 PCF/ 1130%h@BE2 Sivalh@2 shdidny | fhbeaté)y eyt ohidRD SuicbyBfm) OSbRr ous
aci d, potassi unhioldiad) ksydtd, ishfronRihgiid. octyl and dodecyl gallate, sodi um
met abi sul f i te, sulfur dioxide, and tocopherols. Buffering agents are used

to maintain a desi r yitipigeisaits foana:arerimdsdeti iwdtitin &va Geope O6thée prleésitiREntioh MABRetahe
~effects of out siothgouad)efthsprasesl igahtfok bfHEbir Gidird thQ{én@gﬂL 99%9%[. the 5

S o C %@R ch
arthean ski 1 ogpat ekt R e PN o ke e o

Q‘{l%ﬂao e}?naJatlon 0

‘cal cium acetate, ass1 U “3rE S @E’ﬁ‘ﬁ’!ﬁ ¢imeglize s Fiarsprss pivedien. merobasi c,
and tartaric acdiy ’W?E‘Featlng agents are used to hel p maintain the ionic
strength of the pha L SRl oG cor 03|H]on and bind to and effectively
renove destructiye co oun S and hetals: "afgeentRyenticg pmpese agy gne or guet at e
di pot assl um ea°¢5¥"§ esgdEd Doy FomeRuRds of e presenDaventonol egharmbdeyticalyt i Ve
agents are #tdegepigble sp¥ thsreatavmise atdveddscribedympathdr Wins prafmat:&lﬁnupécewfe

i nvention wher eairibraly a@bréaric® wiitth@ piopdrid aﬁ@%@@dlp\éﬁonﬂglgeb gjgﬂersewlgm wound

~healing agent sarm%da,ﬁmgﬁeq;ehg& erivatives, yeast, pan
| hexyi resorci nol, phenol, tetracycline

The tenn “carrier" as used herein includes acceptable diluents, excipients, adjuvants,
vehicles, solubllization aids, viscosity modifiers, preservatives and other agents well known to
25  the artisan for providing favorable properties in the final pharmaceutical composition. In order
to llustrate such camers there follows a brief survey of pharmaceutically acceptable carriers
that may be used in the pharmaoeutlcal compositiens of the present invention, and thereafter
-a more detailed descnptlon of the various types of ingredients. Typical carriers include but
*.are by no means limited fo, fon exchange oomposmons aluming; aluminum stearate; lecithin;
30 ' serum proteins, e.g., human serum alburmn, phosphales; glycine; sorbic acid; potassium
sorbate partial glycende mixtures of saturated vegetable fatty acids; hydrogenated palm oils;
water salts or electrolytes, e.g., prolamine sulfate, disodium hydrogen phosphate, potassium '
hydrogen phosphate, sodium chloride, and zinc salts; colloidal silica; magnesium trisilicate;
polyvinyl pytrolidone; celiulose-based substances; e.g., sodium carboxymethylcallulose;

- 35 polyethylene glycol; polyac.ryiaies waxes; polyethy!ene—polyoxypropytene—block polymers;
- and wool fat.



hydrochi oride, lam n and kinetin; retinoids for treating skin cancer, e.g.,
‘retinal, tretinoin, 15 isotretinoin, etretinate, aC|tret|n ﬁpﬂjg 4n0|d
"mld antibacterial agents for treating skin infections, sorci no
salicylic acid, benzoyl peroxide, erythronycin-benzoyl perOX|de
-erythronycin and di ndanyci n; antifungal agents for treating Linea
corporis, q&@ ﬁedls candidiasis and tinea versicolor, e.g.

gri seoful vin, YO8 such as niconazol e, econazol e, '|tr£€ﬁﬁﬂymﬂ@

tl uconazol e, and ketocoenazol e, and allyl anm nes 'such as naftifine and
terfinafine; 20 antiviral agents for tredfImg cutaneous herpes sinpl ex,
her pes zoster, and chi ckenpox, e.qg. acyclovir, fanticlovir, and

~val acyclovir; antihistam nes for treatlng pruritis, atopic and cont act

dermatitis, e.g., dlmds}el‘pbmdjaafﬂtﬁ&cahﬁfsf%l%@%' E’E Q—ﬁ&%[ﬂc%l slmgrfsagf i ne,

cetirizine, acrpyas | asti anes
relieving pain, br rr;‘ggﬁ%‘n&gﬁ(fte FERY ﬁ'@sses ér{ﬁ’ <5 Gﬁd&i“'??e‘"h'd‘l ‘?r‘ﬂ{i@@!’?'i%

di bucai ne, and'"ﬁ?pg quﬁﬁ'e%§?§PB@WIQE?PIPS(T@“S'SE'WWM"Mailwg@@plteg inftterfoliowhg evi ng
pain and 25 i nf PEPERRh$-0n, e. g., methyl salicylate, canphor, nenthol, and

resorcinot; topical ﬁldép{lse % ﬁ% for reventing infection, e.g.,

benzat koni um chl ori &aﬁ gabeiprcacpritiprR @dded priobiain axdrsied on prddetrminedst ve's
thereof such as®¥FCBpITepiying asewplegr ateticarst ghicla| acotetatit) @ialc #1) S pRglodiet | nol .
Di spersing and sifs [Symutienarida g as hyafoehidHs @k, a&c%b[dﬁnd‘sfaﬁunw@dr% %Q%Ede%tdu n of

st abl e fornul at keMnss afaem oljge OVI i con
di oxide. 30 E }k%fgs gdr“ﬁlkbkgﬁg lenfd mc!u zfg eﬁé{é} cﬂ%ﬂélﬁf/aﬂpgfs“g’bl ubl e,

odiu b%rageg :ﬁltursné?g dél
whi ch softeg SO0 f @E'ie'eﬁ"f’?’ R]‘\ﬂdrf”?ﬁ&t Alaligingygedsruhiely y
because of é%c e@’gﬁa('?édl"ﬁg‘g'"?ﬁm%tséqh as dgthavolamigesrdgrolamiae, ieealsotic ibed.
pharmaceutical conp e | nvent i on which are intended
for topical app] ¥|ver %hgdl Cbﬂ’ge'%hs taﬂ: %"re;wne e BLFPMBPEtEn e BRaxes,
triglyceride estersa ?{b%ef%? &F@HSIW%‘W"%'@?l proppfiantsyitclude ¢.go eéveptatdd Ky |
esters of CIO FBE“’?“&?EQ“W%WG@ sugh @ dBBlor@Rfucrb@bttiane AdichibSotetrGikOrosthaie) Eﬁ t y
~al cohol s, | anol tiighiceamsinalesibnatizhe: @frogdRObryd ikl Gy @b BB buch St BlitSnes H;%Pa
pol yet hyl enes 0! b Othne(? ABnBYMkreci?0! YOXyet hyl ene sorbitan fatty d esters,
wax esters, 30 July 2004 WO 01/57025 -123 PCT/1B01/ 00125 phosphol i pi ds, and
sterol s; errul si fyi n@ntimieebiot agenis dholuding iitpiafial, ragur@@ét—ahmam%ﬁfoaﬁéﬂéhé LANS;
exci pi ents, " e.dded k1o ARl accBhatch BUARDEG NSl ar &g%ﬂﬁegw Wt Ner;

| hunectants, €. Qye like|§%@v glayv%rgé c?mdﬁonf §h%ﬁ5{’aﬁr O%ﬁ:uama (rr&laﬁt@fm e’;ﬂé‘ﬁ’e? ?Z? |Son

e.g., petrol at%a&ng’ye{?f‘y
enhancers, RyFop §6sb8 dE‘"Q'd’F @forgea gwwob!al agsnis dndhwié sudher
1- dodecy!l az%‘bydﬁﬁ%ﬂ‘&rﬁszbﬂMéa'C@ﬁdcl@mbmﬁuylpBWEW iaiéhol, H\@@nerwﬂaraeaﬁ@ vat i ves,
e.g., benzal kormrasmiwhdotatedad sbeidzed. NakRHER §J3he ;nuglcg, sua,J &;ﬁ ofngd %rb%ng
hydroxyben20| C =0 tilylp A MR Bral e !“%&ﬁri’d@%é an in) ?%’1 | ori
u

propyl paraben, quaternary ammoni um BT S8V R BRI benzoat e,

and thi nerosal; seéulinisrabial prgseagivad arecamﬁamrhahmgxaﬁwy&é@é&&rhﬁoaﬁons Pkgents,
e.g., acetone, paalsél‘mhmﬂemhoﬁ-rlwoﬂﬁe to protect them against the growth of potentially hammful
25

microorganisms, which usually invade the aqueaus phase, but in some cases can also grow
in the oil phase of a composition. Thus, preservatives with both agueous and lipid solubility -
are desirable.  Suitable antimicrobial preservatives include, e.g., alkyi esters of p- _
hydroxybenzoic . acid, proplonate salts, phenoxyeﬂ*nanol methyiparaben  sodium,

_ propylparaben sodium, sodium dehydroacetate benzalkonium chloride, benzethonium
30

- chloride, benzyl alcohol hydantoin derivatives, quaternary ammonium compounds and
cationic polymers midazoludmyl urea, dlazolld:nyl urea, and trisodium emyienedtamme .
tetracetate (EDTA). Preservatlves are preferably employed in amounts ranging from about -
0.01% to about 2.0% by weight of the total composition.

Antioxidants- are added fo protect all of the lngfedieﬁfs of the phamaceutical
35

composition frpm damage or degradation by oxidizing agents present in the composition itself
or the use environment, e.g., anoxomer, ascorbyl palmitate, butylated hydroxyanisole,



10shydrate, butyl alcohol, corn oil; cottonseed oil, ethyl acet ate

gl ycerin, hexylene glycol, isopropyl alcohol, isostearyl 4§) thyI
al cohol, nethylene chloride, mneral oil, peanut oil, phosp orlc aC|d

- pol yet hyl ene gl ycol, polyoxypropylene 15 stearyl ether, propyl ene egcoI
propyl ene glycol diacetate, sesane oil, and purified mater, stabilizers,
e.g.,. calcium saccharate and thynol; surfactants, e.g!, |[apyrium

chioride; 1al¥fRtF™®5 | e, a-dodecyl-au- 15 hydroxy- pol y( 8&ymBhy@z hanedi yl )
or pol yet hyl ene gl ycol nnnododecyl et her. Emul sifying agents, i ncl udi ng
enul sifying and stiffening agents and emi®sion adjuncts, are used for
preparing oil-in-water emnulsions when these formthe basis of the
pharmaceutical conpositions of the present invention. Such emulsifying

7 conol s and sargpatyeoafinsioRiug sfl Bl vl wbasthotes o
_ ethyl ene oxi de or E$‘r98i %’ﬁ‘ém&?faa'é“ 4 elr dedde) andigpprhgidienol s condensed  with
from2 to 20 noles gf,ﬁeﬁggmb@,gea,gxdsg@m %ﬂ&m 2andgdi -,CGLO_ - C20 fattéﬁeam d

t f ethylg | R oly e TR Oy P8 Phy |
glycol . polyet Koot e ‘?""*hfes R g eyl e

200- 3000, ant pRepPestier- o Pyu@msmaa@p selesisyl fpro among thoed fpoligrad thy btisee skisbi t ol |
_pol yoxyet hyl enen sty Ipicpaation hofdprapiacduti@l WevpoSHhEr 8¢., CaEIQR ! Rakk] palssRkcohol ,

~ oleyl alcohol, m@@a&sbﬁkt@bmmEnosmeln%ﬁsbssr.fgmtgaﬁbcycmﬁnd di - gl ycer des,
gl yceryl monost ear at e, pol yet hyl ene gl ycol nonostearate, m xed nono- and

di stearic esters of Ch@ahhey#@nte a@luyemb hemalaiitaih $heoyie tsthana e thg lpiGaiceutRaiopy | ene
gl ycol ronost eapapaiiorasid birdy "RX BRicRRY rentdd hegkr&%&‘e coﬁmulnﬁé byd MGaROgRt S Whi ch

contain actiyye lﬁﬁh@@]g%&k&b%i s, E&?a-ta %asocHﬁnean N LY gg' cal I'y 1nclude anionic
emul sifiers such as fatty acid soap odi'tm 30 potassi um and

Met hanol ami ne soapsD@fnat@&@caHﬁﬁNef@érWarcaﬁaddStu tr&lphéﬂnhceﬂﬁtaladom ARHARYr e or

subst i t ut ed anTprsRedd vénEdOutrefe3ihyAdrk ¥ hefdibilof cBiRany (il (hoiudeQ) vJ%Y.J.d SNt -
d C50 h N (i frolue” i vl Rdtno?

and (CIO - ) %béﬁg sucﬁ&??&deeé iy Su g{ Jen nelag?xelees%?nro] th't)‘ ttqirpﬁvchng_nd

~agents include ¢ %s or é‘[
pol yners of 2- e lamin; Pdi kg FF‘é’P"'de‘{rWeHIBBFH%P@C@J‘f e.gadetippli tretipgn.d, bot h

cross- | inketp V\A'SPHE"HQ"? W}fe'@@th-eaosﬁem'f. apd) erotreig; aﬂtdémnacfeﬂmtagaﬂytohm‘eétiab skihavi ng 35
varying Vi scosiiffdctids,aedl, resbsiiol, Sdielc By, Bé 8l Gdroxii B AR YR, I%lgxldg?’d'

934P, 940, 941, ik 34 -cii n I.ers av1 ng active am ne groups
may al so be use lr%t(;:' ‘ﬂ% g% yc?' E&Bﬁﬁ eng; i ﬁﬁ%ntf"ﬁ?npe s,

mor phol i ni um and By & Buﬂﬂdsg"segff"?‘?f"l a&P'Fsys“"’? ag [icggAzsle, XgoezaD
01/57025 . - 124rpmizolegiognerrier sndietpteoazel.iapd @ipferhisesfsiidras nbighne Byl terGiddivee  ani ne

groups, suci® asntiiet edeets fir treating buaneatk herpisnplay,| s Sos@X laﬁ'&d%ﬂéhpox eg
cocoyl i m dazol |a£!@10wmhﬁc1£?@nr Leng Qalamléhﬁhgmﬁlnéé fi)yt"egtgla %quhss gtopl q' Qr%a agent s

ZLS& Ielngl ude C%&%L‘m@ CQO Ql%"len% cpramrne leHenat? ine, astermzofe Ioratadme cetmzsne aonvaslfllrrz]eCt s such

and temelastine; topical anesthetics for relieving pain, irritation and itching, e.g., benzocaine,
lidocaine, dibuczine, and pramoxine hydrechioride; topical analgesics for relieving pain and

25 : inflammation, e.g., methyl salicylate, camphor, menthol, and resorcinat; topical antiseptics for
pre_venting infection, e.g., benzalkonium chloride and povidone-iodine; and vitamins and
derivatives thereof such as tocopherol, tocopherol acetate, retinole acid and retingl.

_ Dispersmg and suspending agents are used as aids for the preparation of stable
o fonnulahons and include, e.g., poligeenan powdone and silicon dioxide.

30 - Emolllents are agents, preferably non-oily and water-soluble, which soften and soothe
-the skin, especially skin that has beoome dry because of excessive loss of water. Such
agents are used with pharmaceutical oomposlﬁons of the present invention which are
intended for topical applications, and mc!ude,, e.g., hydrocarbon oils 'and waxes, triglyceride

. esters, acetylated monoglycerides, methyl and other alkyl esters of Cyo ~Cyy fatty acids, Cyq -
35 Cy falty acids, Cyp -Cqp falty alcohols, lanolin and derivatives, polyhydric alcoho! esters such
as polyethylene glycol (200-600), palyoxyethylene sorbitaﬁ fatty acid esters, wax esters,



- ackd, stearic acid, and stearyl alcohol. 5 Excipients include, e

~l-aur ocapram and pol yet hyl ene gl ycol nononet hyl ether. V\hereSOJS@1
phar maceuti cal conposition of the present invention is to bé %Oeoé’
~topically, penetration enhancers nmay be used, which include, e.g_, dinethyl

| sasor bi de. diethyl -glycol -nonoet hyl ether,' 1-dodecyl azacycl oheptan 2-one,
“and di net hyl sul fox[de (DMSO). Such conpositions will also typically

| ncl ude oi nt MEAYIBSes, e.g., petrolatum 10 pol yet hyl enecyiryn®izs | anol i n,

and pol oxanmer, which is a bl ock copolyner of pol yoxyet hyl ene and

pol yoxypr opyl ene,- whi ch ‘may al so serve as'?d surfactant or- enulsi fyi ng
"agent. Preservatives are used to protect pharmaceutical conpositions of
the present invention from degradative attack by ambient mcroorganisns, -
and 1 ncl ude, e. ghesphdligitez ahk StBrolt8ntld t m.ehlori de . al Kyl
P ey e et s AR
chl ori de, monot TRY gero '3’ P fy@’toﬂé??B‘i’me%‘f"Pﬁfl’BﬁF‘é@éneg-

i mi dazoli di nyl urea, ik éﬁrﬁ?ﬁ é'f'tﬁ'f"é bagep. 7| RS Egiakive Molyahyabegiyal, v
ammoni um conpourfygl n, é%ﬂb@@%m#ry Peyelrafiore eshaush e@s dpethyix©sOmids| Ndistiy-gycbid e,
pot assi um bénzownesthysibei UmM-dosdcimbeabiegin-Sbie 0XKl at&ne‘r@ggﬁk{@ prgﬁ%&nat
and thimerosal . pfeetkasdse big heRRM grglé?‘lgﬁst?e%e% ‘ihﬁﬁ'/jé A

n

t he phar nmaceut i ONRoSiLti ons o £ikd resterrg of ﬁtl ude
e.g.,  the cycl og‘gdxt)?’%El?‘?so?c\/\/hngg’h$'l dlf"g""b fenyrves: GFW'PYﬁéﬂ!'W aghloggee | frepylparaben,

ol i gosaccharl de SUTENFRL | PR oPoTPeREdY rRubh s O potessinm | Bscedtani 4 Binvspdskiet y  of
materials, and &raestiing agepisngmpising cdicaedrins:t RSMRs, NAY| gz,gto,ﬁ, aledfiol, ag;geﬁe gl ucose
(j in

residues infa rh te, DRiyNGcdhO C|0 extr 13-
iple, BRUP SodhOITBRN b chihhl 56 véﬁ]q'I QC%E & i ns

‘ydodextri ns, anﬂoﬁopgwﬁ&nﬂ%heéw’?amh 1 RERR Sianst mions W@%m@u@kﬁﬂr pepnut

i nclude, e.g., 81§ clodextrin
5-cydodextrin and® %QW%%?WE’H’VE%M@W% !qui’sxypweoetﬁ%emm propylerte@iyas,ed i n

preparing the pFraPHrEeR calves! cdidcetatanpreang ioth nandopurifiddewate QESbrs) rb\benédlc%&

include, e.g., smetemeandahiluiacaily,| &he ,;}qu,; i qw;ﬁ aI coh: orn oil,

cot tonseed al h@;ohy,[,ow&ﬁq Q-Eﬂane%%?folﬂeﬂ ) %‘ enee ol |so'g°rd ?

~al cohol, isostearyl alco Y‘%"SHES Ether chl or | de m ner al
oil, peanut oi |, phdopisityingcagants, dinclqamb y@{ulgwlr@n&dSQﬁgJ,rgécgdents PRk YQX R oPY! ene

15 stearyl et headunas.ony et ol o RLOBYLERSSLAST)e S BRELALE sesare

c. o, “cal 6 um saETiELE a%'emgﬁ%f%?'ﬁ#r% T PSSl S5 RIS 2 b ooy Used
in formul ati ons ¥'&CEBHr e’oﬁsuﬁ'bﬁ e i i gicpiipisond eaid taty ghaood ebederanawid '
viscosity aRl HEATRE ;or?@ regtea obethyiene edde 8 prauyiind Bide UGE-C. Saligh pher%%te)skdeﬁéeher S Wax,
30 Jul y 2004 IOWO6 2022 RAEEll AN ond. 35 AUE | EL Yy BLFRN 5 (RALET 1 1
synt heti c par af dial, @,mdmsfbttyyaijQIOWCenég & gh"?y?eng §|§rc% pélyré%yt:g\r% glycols of MWX.‘IZ\?O-
6000, polypropylene glycols of MW 200-3000, and partictlarly sorbitol, sorbitan,
polyoxyethylene sorbito!, polyoxyethylene ' sorbitan, hydrophilic wax esters, cetostearyl
25  zlcohol, oleyl alcohol, lanofin alcohols, cholesterol, mono- and dl-glyoendes. glyceryl
manostearate, polyethylene glycol monostearate, mixed mono- and distearic esters of
ethylene glycol and polyoxyethylene glycol propylene glycol monostearate and
'hydroxypropyl cellulose. Emulsifying agents which contaln active amine groups may also Ee
used and lypically include anionic emulsifiers such as fatty acid soaps, e.g., sod[um .
30 ”potassmm and triethanolamine soaps of Cy «Cm fatty acids; atkali metal, ammonium or
substituted ammonium (Cy CarJalkyl sulfates, (G1q -Cao)alky! sulfonates, and (Cia -Csu)aikyi |
‘ethoxy ether sulfonates, Other suntable emulsrfymg ‘agents include ‘castor ofl and
hydrogenated castor ofl; lecithin; and polymers of 2-propenoic acid together wuth polymers of
acrylic acid, both cross-inked with allyl ethers of sucrose andfor pentaerythritol, havmg
varying viscosities and identified by product names carbomer 910, 934, 934P 840, 941, and
1342. Cationic emulsifiers having active amine groups may also be used, including those
based on quatemary ammonium, morpholinium and pyridinium compounds. Slmliarly,

35



~and yel.l ow wax. Sugars are often used to inpart a variety of desired
- characteristics to the pharnaceutical conpositions of the Qﬁﬁﬁﬁp 004
~invention and in order to inprove the results 5 obtained, an ude,

e.g., nmonosaocharides, disaccharides and pol ysacchari des such as gl ucose,
xyl ose, fructose reose, ribose, pentose, arabinose, allose, tall ose,

al trose, qa&&s'n?alactose, | act ose, sucrose, erythrose, glyceral dehyde,
or any conbi na S hereof . Surfactants are enpl oyed to BEBVBIH®IZR ability
for nmulti-conponent pharmaceuti cal conpqgitlons of the present invention,
enhance existing properties of those conpositions, and 10 best ow desi rabl e
new characteristics on said conpositions Surfactants are used as wetting
agents, antifoam agents, for reducing the surface tension of water, and as

emul sifiers, dPSpeleSt rpusfient Svien copenehihd Yrdups, afth | B dbBetaifiosd  taury APYT | UM
chl oride; | aur etlimediylanhineSoxide @nd Q&ﬂﬁﬁidﬁ&ollﬁe h\\é%é’&%ﬂngﬁﬁ 25 sﬂilr'gg XEE Edl yI ) or

pol yet hyl ene gk I aur et
‘pol yet hyl ene gl gﬁg aﬁnmggﬁgggp%{&m{?%"d SQdiu, Bpage g 3‘5‘6?}%" aglungts guch o¢ éﬁ@ OXI de

n
groups per nol ecl &F 58 STd[ﬁ%/i‘W[ﬁ“aPﬁ' ne; nonoxynol 4, 9 and 10, i.e.,
pol yet hyl enesgl ycol gxapetd; I onox 15, i.e., a

(p- nonyi phenyf) - m hyd?oxy%ﬂﬁ?ﬁggggg%hxye ‘ﬂ’ "Bgl’f '89@?%1“?'3@& ie.

a- (p- nonyl phenyl ) - mw”?Sﬁd‘ﬁ@)PW"W@mt@ﬁmMﬁt&i%@F@th H&!n@&ﬁ%%‘%e a ;‘ﬁm '

“noni oni ¢ pol yrretoprcﬂiy.tdaﬂetrmhy@hmr@ney bQQ:L%p oG, U n‘yc#) %X

~approx. 3000; p@ém@mm{,ﬂgﬂlg&gr& ggdegg% I’ SCUSST O FeHSent bases

further above; gx and apdengptag-gone, and  dimethylsulfoxide
pol y(oxy-1, %o et Wane éﬁ‘  Composiions il Alschiyeisaxipclude cirtraehe baseaat.g; paokpaxy! 10
ol eyl ether 19  Rolyvethyige )‘!Q’@kyﬁﬂ@ma@tphlammdm whigh, is @-block copolymer of polyoxyethylene
f(Z)-9-oct adeceamybolmmwméywmchlaﬁi/mm@ésﬁ‘a s%ﬁactahto‘?erguréfgﬁ eﬁ’t”

nonododecanoat e, pol % 2- et hanediyl); polysor
nmonoocxadecanoat e, é%@‘( &S - ae psesh teanieleft yharmaceplizhly ennipbstioss 66 ,thel prﬁsent

- sorbitan, mnod%%@c@ﬁbateemdw ya(tanxybyl,aamertthaa%dﬂgmus)ms mhyﬁamat &0.65 25
“j.e_, sorbitan benzammmiradm@raaoaén@athoﬁiﬁlh%fa?fdé g@ %?@%??,.%érx,g?@ 3,:}’ sorbat e 80,
ne

~i.e., sorbi{an i@ 0,
pol ysorbat e 85; e degvamg &@f,}, %% [°'de '5"6’{0%: PhERSY. Wwetha“"'

| ey Bopsost i Fm

1, 2-et hanedi yl ) ; U M yédT‘i"af‘é"”"Sé%f'f?%tHWmebmm quaembiyt an
monool eat e;  sorABTMPAYm FBTRAYBdSieeRgtiely Polmiys tsaeh D POBEEAINAcRords 0 pithdsan
sesqui ol eat e; " $erate, aediunt formaldergiesulforpdlo, SEUuR prddRndtd iafd tﬁimel%% 30 The

phar maceutical conpgsitions of the present invention nay be prepared using
very strai ght f or war SPIHEEHS B9Blyae Ws ke improxe | the siablily 3 dled plymadagicalr t i san
of ordi nar y?Oskicpmrositiophefithe prsent pheationaodindiide alg., G@@ﬁﬁbﬂbﬁﬁn@ﬁﬁidﬁm&%ﬁmﬁfesem

inventi-on are watwpl @daqﬁmuﬁhaﬁﬂudlcﬁﬁameqkmmgsg‘ Jpltcognge IEY tgﬁ yarious
conmponents of tdhe a@/g,;dagrg n
v |I :'Eig”&@g o eere (?‘a‘""&e‘#%ﬁ %ﬁfa%q“ai P@fsg of 35

practical ordeg,. com ct at
conveni ence. Tho nﬁgnéeﬁ&f?d HAVASngoyelotdrkiag ﬁvatde*#exgm Lﬂlld | ¥-typlodentribs,
sufficient sol Eﬂﬁ?qcv"@iy | nSuileble  Sywindextins SindudeNte.gf tdcydBdeRi ﬂd@cﬂeknpe

- di ssol ved - i23 s@bydiodRtis,@lcydbirindhd oW GBodellsCO 30 Jul y 2

sor bi t an,

Salvents which may be used in prepanng the phamaceutical compositions of the
present invention include, e.g., acetone, alcohol, amylene hydrate, butyt alcohol, corn ol
cottonseed oil, ethyl acetate, glycerin, hexylene glycol, isopropy! alcohol, isostearyl alcohol,
_methyl -alcohol, methylene chicride, mineral oil, peanut ml phosphoric acid, polyethylene

glycol, polyoxypropylene 15 stearyl ether, propylene glycol propylene giycol dlacetate
sesame oil, and purified water.

30

Stabilizers which are suitable for use inciude, e. g' calcium saccharate and thymol.

Stiffening agents are typically used in formulations for topical applications in order fo

provide desired viscosity and handling characteristics and inclde, e.g., cetyl esters wax



W0: 01157025 -126-"' PCTI1S01100125 sol vent solution will be added to the
~water portion of the carrier whereupon the solutes therein éﬁ dl 9&5%9”9
~dissolved in"the water. To aid in this dispersion/solution proce%s, a.
-surfactant rmay be enployed. \Were the pharmaceutical conpositions of the
. present invention are to be in the form 5 of enulsions, the conponents of
"t he pharmaceutical conposition will be brought together in accordance
with. the folWYBMHES general procedures. The continuous RERBALISSE S
first heated to a tenperature in the range of. from about 600 to about-
95C, preferably fromabout 70 to about '81%:?: t he choi ce of which
tenperature to use being dependent upon the physical and chem cal
properties of the conponents which make up the oil-in-water emnul sion. Once
10 t he conti nuousyristgltaebhop pars, dmfetié A CGnds re, the
conponents of t hgqg{dil@ax. CONMposition to be Eﬂ&?&%"gﬁ&tgﬁsgﬁ@%@@w%dm xed
with the water and dispersed therein under high-speed agitation. Next, the
tenperature of the watgars b ofiers tussded nfPardRP LAY "Bt &kded! dhSractHstcdi Pahe | €VE! |

after which the phanpeueat Smpdsiitd it i.ch conprise the next stage
are added to g heyGREPass &&5}?@1 i i anér?f’go \é\ér]?gt"é°r§%’iq?é{?plr°6’ﬁ%‘§rfﬁsufﬁ xi ng
continues for from 15 about b 10 Spoit =66 fiSatrhaides 3¢ @pleseethirijesasydues 10 to
about 30 ni nut eS CHEIURE: Flowrershdibose pepasretrehinosd, alioke tafldse, sitrodeyvaartbsag es
Thereafter, the 98enigsddictase aucrmse envthose, GlypaRSHyNE biyanP Eomb@Stoh kst COOl ed to
from about. 20 to abgut 55C for addition of any conponents in the

remai ni ng “stages, after Th SReEltvET 19 mrovidegeapiiity forsmulf-sompenent permatsutiopt t 0
reach its ori gi AAPosliMngefdiegresentiountivoreoiante extsingropertids @Y BdnibditoRO BROST t i on.

120 Accor di ngOt obestaw desibienew camaeisics By sammmaﬁp%ﬁ#&gﬁ@&eﬁmg%ﬁgons may
e bt bl e nouec@hispadiak dofd, i A4 fo LARETGLLD D widh 1B S Tiepargd' ©' ' ©
i nj ectabl e aquegﬁﬁmq{g agLrﬁsa Nous - sus(genm on. 'S sUspefisi on Be
formul ated accordi ng to techm ques™ RASWFuGen e@n depyivm chigddeqiqurethi4 adl e
di spersing or w8 §hydpaly(enéiz-sthanedivid ion gpolyetayidns . ghybhie nihdabdeb® diirect abl e
~preparation mayleeeBd, e & ikt iof fojethyifet grbemeRidsbdPBnGL a?e%mgg&mré In a
non-t oxi ¢ pasenkihyiene | okidd Jraaps it e; Ahdnd S es_oﬂloh/ent or %2 'e as a
solution in 1, 3- nedi o Ampng the accepta ve S olNrent s
lution i El’lglened.lyclo[ qr;gﬂ%? Papl'a W"E" &s% 214 Qoljre
_that may be enployed ar & wal EPPEMVREEY? sthep|naieme 4hde- i sslonomipbengbe um
chloride sol uti MTWWH"‘&G@P@*YGWGHQ); er iroagxyrfol xedopi | Se.ar € LEAMHRAPRG! | Y
enpl oyed - as -abz@tmmméomﬁwﬁmmﬂwn}mﬁ% phner YT Q%ﬁ. afioe 0! and
i xed oi | may bgoyarEpRY Gfcol iybtC MAAL yathetic nong- _|-_$g%.r-| es. :
Fat Ly aci dS o SUGh 89r0 ?@é&%ﬁ{ o PR St el ot b Bijgsonsie. Usef ul
in the preparat] on oF= | YeerelyorlS, 4tand 59 elpamte. hhranolrerel R-¢twnbdi, o
,ac?:e'pt ab![ﬁ Fi !{i‘é‘*@ﬂf’@&:cﬂ%@&: pp!f:)@igimtc;myl €ihdr,, o€ PRIREAyA |2l dhahddivh, N&! Ir
pol yoxyet hyl at eftz)o@t5deodtsi-a-hydibgS Poipolbas Yot 4 ONS,; nsi gns al so
Cont ai 1 3. 1 00 EA3hiRedhE SRl o ot P S8 SN 4E A X or
sim | ar al cohol. j T ' anoate, poly(oxy-1,2-ethanediyl);
_ polysorbate 60, ie., sorbrlap. monooctadecancate, poly(oxy-1,2-ethanediyl); polysorbate 65,
i.e., sorbitan, tﬁmtademﬂle-.m'y(nxyﬂ 2-ethanediyl; polysorbate 80, ie., sorbitan, mono-
Qmonodgcenoatg, - poly(oxy-1,2-ethanediyl); polysorbate 85, e, sorbitan, i-O- :
octadecenoate, poly{oxy-1,2-ethanediyl); sodium lauryl sulfate; sorbitan monolaurate; sorbitan

moncoleate; so_rbitan _monopalmitat_e; sorbitan monostearate; sorbitan sesquioléate; sorbitan
trioleate; and sorbitan tristearate.,

- 25

30 . _'Iherphannaoeutical compositions of the bresent inventiun may be prepared using
' very straightforward met_ijodolégy,which is well understood by the artisan of c.irdinrary skill.
Where the pharmaceutical composltions of the'present invenﬁdn aré simble aqueoué andlo:.'
" other sqlven_wt solutions, the various components of the overall composition .are brought
together in any practical order, which will be dictated largely by. considerations of
convenience. Those components having reduced water solubility, but sufficient solubility in
the same co-solvent with water, may all be dissolved in said ;:o—solvent, after which the co-
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"The pharmaceutical conpositions of the present invention may be orally
adm nistered 35 in any orally acceptabl e dosage formincl uding, @q&; not
limted to, capsules, tablets, aqueous suspensions or sol utlonsy. n the
case of tablets for oral use, carriers which are.commonly 30 July 2004 WO
01157025 -127 PC T/11301/00125 used include | actose and corn starch-
Lubricating agents, such as magnesium stearate, are also typically added.
For oral admM¥ % ion in a capsul e form wuseful dil uenPCliBaZl0tdde | act ose
and dried corn starch. Wen aqueous suspg%ii_ons are required for oral use, .
the active ingredient is conbined wthefiilsifying and suspendi ng agents.

, If desired, certain 5 sweetening, flavoring or coloring agents nmay al so
be added. Alternatively, the pharmaceutical conpositions of this invention
rrgy be adm ni'st é?lﬁatsplnﬁmw‘};éectdau 10 the waldPRABA 5f%icg,§%,m&egpgﬁ1@;°}%es therein "
admi ni strati on. willbeshe GRELINRE inheSiRRdr€ 6o OM G X1 ent Wwih a sSuitable
non-irritating eXeidlsBRleathi ch 1's so??gﬁér{m’%gg%w{beﬁ%ggﬁfﬁ?eé BRI d. at
the rectal tenperature and therefore will nelt in the rectumto rel ease
the drug. Such nat erWigresthé pramacRticalddmsREaNa ; x. and .pol yet hyl ene
gl ycol s. Thespharerasgs &g%m&m%ﬂh% Flg:rihs cgfj%%%ﬁé@%ﬁ?‘%%@%ﬁf“i%@%&y al so
be adni ni st er ed, foni call'y. §ls‘ﬁem a g e Runepsifiop il bg propght ieetass in

i ncl udes areas or organa FeJgiPYs- groeasrpgsHuses. ket qopinoaus vealsplbhasatis G,

i ncl udi ng di sea%8%d Y2 temeerayrein thefrange ki flom absut 603 46BME-C) Fro@BbI ik alol@Ct -
Sui t abl e t opi caro° foaboa bR e hoied Fwii@ash ned for each of these areas
of organs. 15 ToRiaheaPRBlGa koL L o Fﬂt;ﬁbeé‘f‘ é&@bﬁﬁ%%&%ﬂdﬁ@ﬂpﬁﬁ@%@gn be
effected in@ rectal su;‘)’%om tory “Tor P Giike upstheyelde-watereamulsionv@nceor i n a

suitabl e enema Tornul atiglsT PhigsieLarangd icelpoled tempprateciioe creporeals of¥esinamY al SO
be used. For t dfMeXItionlppe pdded #t Sissiage dreaqpiben WY Wdte; atd FBERRHtdiQUase MY be
fornul ated in ehighsoredaghatioroi NdxERlterfifRRkAdl B hOwhthl8s AElied G0 g&;g%‘%g%pt,
suspended or didagied 404l éﬂ&vﬂ.ﬁ&ﬁm@'&orﬁ'ﬂaﬁﬁt&?mg_% L&l %r riers ror vdpi cal
~admi ni stration aqgadPgbqoﬁ'gg?ngp%sq%s of t HETOR Whie pamREse ta pextgiage not
linmted to, gineral ol '’ Ti'qUl 0 "B BRY Marsrate paitatien prskmixigccontimyes fior 6py | ene
glycol, pol yoi\?%lft RyP ahaut 5 e yerx prefewsbly Eaut 1QClo e AL minetes) | dahdhihg16h WaX and
water. AlternatPvepsnts oifge fihiam sagaut Trekbhef, ADEHpbdioR FuinkAd)s IRl ! ated in
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“carriers include, but areé not T mASE pled iy stEcisnt qentity taedoh ttmreriginal -
monost earate, PROTYREPRENEentalen in the axra pamppeiion. cet earyl al cohol
2- octyl dodemanol , bgRZYhg R water, Pharnmaceutical conpositions
within the sco%?ffa dhe i?pﬁg%%%ﬁ@%ﬁ' T OR A" AEPatEalcrmRoationg may &¢ it thare
therapeutical |y effective anDURHI: Shexawpls g serajgealie@nteosumplagiiony a
conpound of tREPHFEYeHts SusRABTIN oy be dermilatetiackmding th etridags MowP HANELE  NQ
di seases, di SOPW%{!‘ab&F@PW@értﬂeﬁI@agents and suspending agents. The sterile injectable '
preparation may also be a sterile injectable solution or suspension in a non-toxic parenterally-

.S I nve

25  acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among the
- acceptable vehicles and solvents that fmay be employed are waler, Ringer's solution and
isotonic sodium chloride solution. In addition, sterile, fixed oils are converttionally empiloyed

as a solvent or suspending medium. For this purpose, any bland fixed oil may be employed
including synthetic mono- or di-glycerides. Fatty acids, such as oleic acid and its "glyc:eride

. 30  derivatives are useful in the preparation of injectables, as do natural phannacéu'ticallyé

acceptable oils, such as olive oit or castor o, especially in their polyoxyethylated versions.
These oil solutions of suspensions ‘may also contain a long-chain alcohol diluent or
dispersant, such as Rh, HCIX or similar alcoho!. . |

. The phamaceutical compositions of the present invention may be orally administeréd
35 inany orally acceptable dosage form including, but not fimited to, capsuleé. tablets, aqueous

Suspensions or solutions. In the case of tablets for oral use, carriers which are commonly



30.nedi.ated by or associated with nodul ati on of PDE4 activity. as descri bed
herein, is provided In a dosage formsuitable for systenic dli}ratlon
Such a pharnaceutical conmposition wll contain said active |ngr lent in
suitable liquid formfor delivery by: (1) Injection or infusion which is
intraarterial, intra- or transdernal, subcutaneous, intranuscular,
intraspinal, inirrhecal, or i ntravenous, wherein sald active |ngred|ent
(a) is conta¥RMS 5ol ution as a 35 solute; (b) is contBCTmBdveomst he

di sconti nuous phase of an enul sion, or the discontinuous phase of an
‘inverse emul sion which inverts upon injed&on or infusion, said enulsions
containing 30 July 2004 WO 01/57025 -128 PCTI LBO1/ 00125 suitable

enul sifying agents; or (c) is contained in a suspension as a suspended
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in suitabl e soltogleafly, esphd I r. elive tive
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forms of the ab %@@°ﬁ?&?fﬁ%lem9nﬂte&ﬁore@trp’dm¢areass:rormbude (1)
-Supposi torigs as a TREG a co ISI bases which are
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‘tissue of the B@ mmwsmba!muuw i ngredi ent. becones absorbed and
transported to- effep nistration; (2) solid peroral” dosage 20
ot @’Yé'rag’glm e haTTgceaytical comperlipns rary. hecpmisted it a :

fornms sel ected fgagmth
tabl et s, ag)zm syiigbie °85'EP‘€P§*8'"'P%%H@@% comperephtspended dr disdotveiarche etilhabes; (b)
ent eri c- coatled CeEEs-cBasiemriet tqpaﬂsdzhnﬂﬂmtswmﬁhcqafp&)mfﬁis%v@ﬂﬁﬂném ST ption
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_ carriers. Suitable carmiers include, but are not limited to, mineral oil, sorbitan monostearate,

polysorbate , cetyl esters wax, cetearyl alcohol, 2-octyldedecanol, benzyl alcohol and water.

Pharmaceutical compositions within the scope of the present invention include those

" wherein the therapeutically effective amount of an active ingredient compnsmg a compound

_ o of the present invention required for treating or preventing diseases, disorders, and conditions
- 30_ - medlated by or assoc:ated with mudu!at:on of PDE4 activity as described herein, is ‘provided
o _ In a dosage form suitable for systemlc administration. Such a pharmaceutical compaosition
will conhaln said active ingredient in suitable Hiquid form for delivery by: (1) Injettion or infus:on.

" which is miraartenal infra- or fransdermal, subcutaneous, intramuscular, intraspinal,
intrathecal, or infravenous, wherein sald active ingredient: (a) is contained in solution as a

35 solute {b) s contained in the dlscontmuous phase of an emulsion, or the discontinuous phase

- of an inverse emulsion which inverts upon injection or infusion, said emulsions containing



oral paste; (g) a granular formincorporated In or to be incorporated In
the food of a patient being treated; and (h) liquid peroraISijR@;igﬁMform;
selected fromthe group consisting of solutions, suspensions, enulsions,

i nverse emul sions, elixirs, extracts, tinctures, and concentrates. 30

. Pharmaceuti cal conpositions within the scope of the present i.nvention
~include those wherein the therapeutically effective anount of an active

i ngredi ent cO¥PP¥E¥Ag a conpound of the present |nventi BEI/BoEWWSr ed f or
treating or preventing di seases, disorders, and conditions nediated by or
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del i vering said AN F’?"&Ed B trapsgyried Ipefipat syslemip pdminisyRYUPNR) sof! retoral desadef | at i on
to said | ofhl Bmseselegidframdig groupcednsising nigak délayed-releasecast @HINE Gapsu3, | N A
solid inplant cespesitengs, tothés ind Gulipaiuiles:o@) brferis-Bbabal 15 i tBsuesai d-
conposi tion optikhadrdvéntPeRise Hnf SRty f bhe stotikah & %aétF gE@PQ/Saf?{mé to E'IB) in a

control | ed-rel egse. | tive.ingred ent to sal
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30 Pharmaceutical compositions within the scope of ihe preéént invention include thos'e_‘ s
. whereln the therapeutically effective amount of an active ingredient comprising a .dompo'und ‘
of the present invention' required for treating or preventing diseases, disordeas,.and' conditions
mediated by or associated with modulation of PDE4 activity as described herein is provided in
a dosage form suitable for local administration to a .batient being tréated. wherein. said
35 pharmaceutical composition contains said active fngredient in suitable -fiquid form for
* delivering said activ_e ingredient by: (1} injection ‘or infusion into a local site which Is |
intraarteriaf, intraa_rﬁcular. infrachondrial, infracostal, intracystic, intra- or transdermal,



system.c' carryover activity, and optionally provides del ayed-, sustained-,
and/er controlled- release of said active ingredient to sai ¢ % ol te.
For ophthal m c use, the pharmaceutical * conpositions nay be foo ated as
m croni zed suspension In isotonic, pH adjusted sterile 25 saline, or,
-preferably, as solutions in isotonic, pH adjusted sterile saline, either
with our  wthout a preservative such as benzyl al koni um chl ori de.

Al ternativel WOH6/%pht hal mi'c uses, th e pharmaceuti cal PGIERPENISI ons may
be fornmulated in an ointment such as petrolatum The pharmaceutical -
conposi tions of the present invention may2%l so be admi nistered by nasal
aerosol or inhalation through the use of a nebulizer, a dry powder inhaler
‘or a 30 - netered dose Inhaler. Such conpositions are prepared accordi ng
to techni ques Welrbiadcl@¥NinkdigdraRod! t dormul ation gnd may
be prepared as poluldONS shilysdl r,nmg;"ﬁ“‘jﬁm’g 'rrﬁ"gg ercdy Rl e,
suitable preservati ves f 6?08 Ya@t TWWh'&W@%"“'SFbHWP'P%bl lity,
hydr of | uor ocar b8FEE™gh ¥ W%ﬁ%@'&ﬂw@n‘ﬂ%%' irpdyidindp icbrponents whichd preyiéer Si Ng
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preferred S&] v osi. tions i onal'y
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‘degree of aquescelasss o sakiabtivé Jgredisht {¥EYid JRHABHE. B offiahfic ush ind Shalthdedlludy t NE
skill -of the compositions may be formulated as micronized suspension in isotonic, pH adjusted sterile
25  saline, or, preferably, as solutions in isotonic, pH adjusted sterle saline, either with our
without a preservative such as benzylalkonium chloride. Alternatively, for ophthalmic uses,
the pharmaceutical cornposrtmns may be formulated in an ointment such as petrolatum.

The pharmaceutrcal composifions of the present invention may also be administered

by nasal aerosol or 1nha!ahon through the use of a nebulizer, a dry powder inhaler or a

30 : metered dose inhaler. Such compositions are prepared accordlng to techniques well-known
in the art of pharmaceutical formulation and may be prepared as solutions in saline,
emp!oytng benzyl alcohol or other suitable preservahves. absorption promoters to enhance

bfoavailabmty, hydrofluorocarbons, andfor other conventional solubilizing or dispersing
agents,

35 As already mentioned, the active ingredients of Formula (1.0.0) of the present
invention may be administered systemically to & patient to be treated as a pharmaceutical
composition in sultable liquid form by injection or infusion, There are a number of sites and



artisan to prepare an emul sion, which is a dispersion of -small gl obul es of .
one liquid, the discontinuous or internal phase, throughoutsmg d
liquid, the continuous or external phase, wth which it is Iimm’scible. The
two liquids are maintained in an enul sified state by the use of 20.

enul sifiers which are pharmaceutically acceptable.. Thus, if the active
“lIngredient is _a water- insoluble oil, it can be admnistered in. an

emul si on of WRP8PPH is the discontinuous phase. Al so WREHBOVHESacti ve
ingredient is water-insoluble but can be dissolved in a solvent which is
imiscible with water, an enul sion can b&Pased. Wil'e the’ active ingredient
woul d nost commonly be used as the discontinuous or internal phase of what .
is referred to as an oil-in 25 water enulsion, it could al so-be used as the
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emuision, which is commonly referred fo as a water-in-oit emulsion. Here the active
ingredient is soluble in water and could be administered as a srrnple aqueous solution.
However, nverse emulsions invert upon injecnon or infusion into an aqueous medium such as
the blood, and offer the advantage of prov:dmg & more rapld and. efﬁcient dlspers:un of the
:30 | active mgredlent into that aqueous medium than can be obtained usmg an aqueous solution.
Inverse emulsions are prepared by usmg surtable. pharrnaceutlcally acceptable emulsrfymg .
agents well known In the art. Where the active mgredlent has limited water solub‘!rty. it may
N also be admimstered as a suspended solid in colloidal “or microparticulate form in a
suspension prepared using sultable, pharmaceutically acceptable suspendmg agents. The

35  suspended solids contatmng the active ingredient may also be formulated as delayed-,
sustamed- and/or controlled-release compositions.



the active -ingredient, while the term"depot" usually inplies a |iquid
pharmaceutical 15 conposition containing the active ingredignj,. wiLh is
deposited in any suitable body tissues or cavities to forma reservoir or
pool which slowly migrates to surrounding tissues and organs and
eventual 'y becones system cally distributed. However, these distinctions
are not al V\B.X? o{,'§7?ziﬁdly adhered to in the art, and consequently, it is
cont enpl at ed S ere Is included within the scope of PEHBIEIEZent
invention liquid inplants and solid depots, and even nixed solid and 20
liquid forms for each. Suppositories may'®e regarded as a type of inplant,
since.they conprise bases which are solid at roomtenperature but nelt at
a patient's body tenperature, slowy releasing the active Ingredient with
- which they are.inpregnrtgsemit Binittason Skl ' | of wihe patient’s
body. Wher &t e ik e WA e, 05 T gs%%%% e el
ef fect systenic dnéianitstdr,afi on. . 28 y_stf'ae c’ A @l P pivaplageays o leven be
acconpl i shed by "THharat SO dfe 3o oradiantias @ sfid. aSysisoisckaministeation ofalis iiscul at e
conposi tion confaTadioHyiniatisntiiheietion prgnsemkitiensr.a pharmaexeaTtbRpostidhGn @dpleV €
| ngredi ent | A powdérmiconamingie bavd AfaiAl hdhdtof Benb YIRS nliShili0 nsOIYSNT | Onal
C

devices for | aewomaledtinda L Ao bVl ol o ThE SO T o en

e Pl own-or  ERab ¥ ndi o ey o pecemobisaers dywie reiicents soi
cavities by si nﬁ?tjée leredianhigye gisparesii.rmy incwhich epvssidy alobulesvar eomted 0&ls aLs Gl | Zi Ng
particul ate f ordivd ingrecimsare ?Mm.pa@&wh@hﬁu&%ﬂ&@%%% %Fégbe

e acti ve | nor et o e cortiSh of S L N S
known material s, e he'rSh%é%%EQ"gg RS2S s g’ﬁ'ﬁ? Pt ipggedeptpvelierendedreayiodst i | i ze
the active ingr8dPe e a3mughassevesimanlisent i nvention in either liquid or

solid forminclude thaRsoka, s el I nd opthal mc routes. In

particular, tr atﬂéc% | datﬂﬁv%mogtrgﬁekgghg%g? ﬁmiggg%'f'%&:% RreHREt = own dr ug

30 July 2004 WD 0 %ﬁ%gﬁ&*ﬂ %Q%Pp‘%f‘z?e@%ss"a@ impligsya tliguith mbanmepputicely  be

~ prepared an ap‘ﬁ’f’?‘éﬁﬁ"’? BRBo §R privoihgredientwhienis derosilee intang aiterith body\edcRaf t er

 the active- age'-r'iPaVE#ystpé'as@rese]foirbmmolﬁmmﬂma;trﬁdaﬁ%umchhdirhéti&li]@sraﬂﬁ&ﬁérlss"'CS

migrates  acr ossdeRenap bsbomsd Seahichy drBubd SRl Bhesh BUELS LT L e‘W%)at ent’s

skin where It iy 2RRdPn 38 ort R85 Lonl t&c}e_ general Crrcur gt ohdP e

patient, ultimgfel vi di ng SyStem et LPPPERTAaT Bt them s inpludediithia

| ngr edi ent . over. fé"ﬁ“?&'&&%‘eé PetiiaRbnuis inriaptg aed sofid depots, Ahdeven mizbd sitithnar e

| npl ant's whfth 19U &mps e eaphb ivenesitarics ieayetpi elgardsel] asl sy opibdiCsifekiny | - €.

bet ween the epicdwprive basaswhichla® selRiat¥odn teRberdtls bt Kol aWfpafidi® bg%tjzyﬁ;m‘ahpa ng

treated. Such amwlyTBt=8R thidakive RGedidAl WA Rl Ghel LrBCCOr dance i T Wel'l  known

principles and gaLg tﬁe?aﬁenF%”HDni( s‘;ex(lgI Nt S eﬁ'é‘f".egpg NEBHHIPHGPY and may
Githpetent= bl Welosbenrig

be prepared In_s . Way SEGRRPetTEtLsorbtendirametried and) or
del aye d-rel eas (fﬁ syf(ﬁ@c administration.

25 Systemic administration can also be accomplished by inhalation or insufflation of a
powder, Le., particutate compaosition containing the active ingredient. For example, the active
ingredient in powder form may bq inhaled into the lungs using conventional devices for
aerogolizing pariiculate formulations, The active ingredient as a particulate formulation may
also be administered by insuffiation, ie., blown or otheﬁvise dispersed info suitable body

, 30 tjssugs or cavities by simple dusting or using conventionatl devices for aerosolizing particulate
formulations. These particulate wmposltipns may also be formulated to provide ‘delayed-, '
sustained-, andlor confrolledrelease of the active ingredient in accordance with well

understood principles and known materials.

Other means of systemlc qdrhinistration which may utilize the active ingredients of the

35  present invention in either liquid or solid form include transdermal, intranasal, and opthalmic

routes. In particular, transdermal patches prepared in accordance with well known drug



~10-active ingredient into the systemc circulation of the patient Such

subepi dermal (subcutlcular) inplants provide the sane faC|I$§%uf§OO4

installation and delivery efficiency as transdernal patches,

the limtation of being subject to degradati on, damage or acci dent al

renoval as a consequence of being exposed on the top |ayer of the patient's

skin. In the Bove description of pharmaceutical conpositions containing an

actlve 15 |H§ 3H?gﬁt of Formula (1.0. 0) t he equi val ent PEXHO¥8Mns:

adnlnlstratlon "adm nistration or, "admnistering”, and "adm nistering

a" have been used with respect to sald pﬁﬁ?naceutlcal conpositions. As

t hus enployed, these expressions are intended to nmean providing to a

patient in need of treatnent a pharmaceutical conposition of the present

| nvention by anyiebky teimobauiasoireradtiahd sipidalib 48 ok Roflfis b ellsy Wher i N
ug,

the active i ngr afterBter i a%n&%&@‘dﬁ‘gﬁ?cfn &Qs Fﬂn l soﬁj?llnt;f Fréagaﬂo{zfda gla}egease

d t
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Cactivity in  saif8tB5DS esnerelsirediatien Qf@ewaﬁe!\helhreatalysmovmb sybeghiondididbiton lofwe SCOpe
“of the preserft iaiMeingiedient avey acibdied, exierBIRHRCor Whi. Chso:hmﬁé?d A6 Mohe Whidg | On to

ti ent heatl Qlye RLoyLding d of
Formila (1.0 0y ﬁ@&m&ﬁ,ﬂ e{f‘“‘ gf”%?@g?ﬁ@% “&E‘*ﬁ}“ 3Pg§@ %ﬁ‘ﬁe@?’ﬁ@mgr 25
of established prﬁ)ﬁ ures’ are avarrapl¥ RRntikhe forguiatad 17 2protsiamca it or s of

t he  conpounds ngiplps) ang "me"alwm& vRge indhicidelieryceshadiayy,Gdnd triag be
conpounds. of Forfa#ed ip sudd a0¥ay ab femvide eorftolled §8BihEd Gind/6 deRyAMELsh Bn

~ di sease, di stOr dectve Dyredmtiokh the @ybtorRUirdlaif oPe &Eez@ss?;%éuﬁé %WXXL(E&W% ul ati on
SUC G

f PDE4 acti Vi fan o ) i t
of the 1 i bl  of e eSS B ety iy s ) PO 2 ke ont

the nature of t he pafhngv@agf Pt °Pr°é3‘i"%9o““bif"ﬁé’ d99mestipn. lampdregrrasdidantal cal
conposition useﬂ“"’""&?ﬁ?%%?%@WWHQG@S@MMMGQMNW&WS #we treating

Cabsul e sui pabl s dosare, Gk ekl RiSn By cromthoi s (0. oy wi | |

capsul e, sw abnerﬁgl 24
‘be between aboul™EF fb% 'i?b"aémio)atb%%ﬁ”“@ﬂ“@‘PFGWHWRIQISWOMO'dmtm@ntoﬁper day,
preferably bet wEERINSEE: 28 Bdigstrinpg ahbbve bee tusda. vath RESHE to0daidlMehnadiRiEgnt per
ggy,J Irmrgogz1 emz‘b%h;het% Ehpiéd, &Qse?exaeézslsgs Qre%tea@a% o) prdWi Oftbody
uly HadPo ay,. and nms
t § E’grmkg anc?QaQ%ao ?S\Q%%emf? X

preferably bet %g P ght per
day of the gg ¥ A CRL by dheragivinpie ‘9'5Pﬁ ada'"p‘?”“d of
admi ni stere ‘E"i’ﬂéla rih ehe amﬂ'HQj dP"EYﬁ‘gs or gistgholite hereofmgidahds ofeflineuihgra | nhal er
or nebuli zer, sﬂlﬂﬂﬁbd@r@osa@eduﬁoemhusedﬁy ot BRodRAPMARSHEIaR oFﬁlﬁé’ﬂ-’Acﬁ‘vi A (1.0.0)
wi || be betweensauypatisht. QcddRihgp Hheidis ﬂaaje@mwthejsgopgofmw piﬁgerﬂ tnvengory an%t%'lg'ht per
day ) compound which, upon administration to a patient, is capable of directly or indirectly providing

a compound of Formuta (1.0.0). Such compounds are recognized as prodrugs, and a number

25  of established procedures are available for prepanng such prodrug forms of the compounds
- of Formula (1.0.0).

The dosage and dose rate of the compounds of Formula (1.0. 0) effectwe for treating -
or preventing .a disease, disorder, or condition mediated by or associated with modulatton of
PDE4 activity, will depend ona variety of factors, such as the nature of the inhibitar, the size -
. 30 ofthe patient, the goal of the treatment, the nature of the pathology to be treated, the spec:ﬁc'
‘ pharmaeeuhcal composution used, and the observations and conclusions of the freating

7 physmian
_ For example where the dosage form is oral, 6.g., a tablet or capsule, suitable dosage
- levels of the compounds of Formuta (1.0.0} will be between about 0.1 ugfkg and about 50.0
35  mglkg of bady weight per day, preferably between about 5.0 1g/kg and about 5. 0 mg/kg of
body weight per day, more preferably between about 10.0 ug'kg and about 1.0 mglkg of body



'preferably bet ween about 0.5 pg/ kg and about® 0.5 m kg of body melght per
day, nore preferably between about 1.0 jig/kg and about O. d$g% A body
wei ght per day, and mast preferably between about 2.0 pg/kg an out 0.05
-nmg/ kg 'of body wei ght per day of the active ingredient. '10 Using
representative body weights of 10 kg and 100 kg in order to illustrate the
range - of daily oral dosages which m ght be used as descri bed above,

sui tabl e dos§6§"ﬁ@9éls of the conpounds of Fornula (1.0rOyBHWdi2sbe bet ween
~about 1.0 -"10.0 gg and 500.0 - 5000.0 day, preferably between
about 50.0 - 500.0 pg and 50.0 - 500.0 23 % er day, nore preferably -between
-about 100.0 - 1000.0 pg and 10.0 - 100.0 ng per day, and nost perferably
bet ween 15 about 200.0 - 2000.0 pg and about- 5.0 - 50.0 ng per day of the

active ingredi enieight@paPday Sdni Bio prefo 20 AL hese .ranges
of dosage amouNtgiheRlE gﬁ{ea p:grﬁgp age Q%ﬁgund@kgfé%%mm%tm 8%/ 198¥ edi ent

per day for a given pat er of tinmes per day that a dose is
admi ni stered will depaer te@osagsiaiis RpdiyEHM '&le"‘eq’\ﬂﬂd*?{ cokingtic
hre

fact th . ol By ¢ t
o? ch[ :.bg|sl s y ?gf%s;'g tg.grg,f a{nhtg%eorggbh%ﬁu“abm{%a@e%%ﬁww Pﬁ':r%ﬁq'ul%l zotrzla ©

pl asma or ot her befyvepn, gopt0.091 na/kg and abeuti 108 mgﬂﬂgmédmmeigmtneadayed I n
the patient whi @ffesably betageri zbodt dDjig/Mghad amubsqn@a‘gfdfea@ywaghl\{smg 3,@ Ot her
S
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day and the ano ctiv redi ent
Not the |east P%]l;oe{)argl a‘f" 5 ?dTbattth'“S"@qfﬁedywmnhweddadofmespsonse

of the patient B@‘F‘h’@gr?q'e@ht ed 25 Thus for exanple, where the active
i ngredi ent iy used t ven sthma, and is admnistered '
togl cally Vl1g agr o nb;%%a%ﬁv oﬂm‘frﬁe@ %éof‘%ﬂﬁgou kg RPY st thrrrnagos e s
consisting of %@ t%ﬁ‘é’saQ’}F WE!“HF‘%’}SB?]WQG d¢eyyibeseaboleesujtatleniofdos levedf of @ -

‘inhaler, wll becmpayndspfomule @.0.09 i be bBidyken ateamm-doaegs.wﬁoabnsdago %\Ip about
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preparing s pRci fhogt 28‘2)?71)%99‘?\@@ 2f atieu50L1 1500 () p&.08Y of e etivegHedient RhRing b S O

foll ows nuner ouwmp@nammemshwv))ngh&eeQ@gSa&fldgglagg amatECleprsGen(Ct gtgpd(pgnds of
Formula (1.0. O)am@%SﬂheE’d’th?eq Afréteht Y5 a:9 RY "€ HSE. g,?? | nten “furt her

illustrate the ,ﬁgrg:)&)ogggsha ﬁ%ﬁggﬁreg&‘g o AR %Wae'p? Beaspeiayin

i

h
accordance with wh B’éﬂ"@%ﬁ"’%"alﬁé ramdepkinetie 004 WO
01/ 57025 -134 & the eetive *"!Mer&rwm@laﬁﬂemhth i€ oPpkBiblis@ fangrany

other suitaBe ffbﬁratwees sogellafitib mialvdl @b sfimansiiol PBdn®, or Bfer WS flid RYeISGESPL a1
variations in tMGWQMBQS%SQ@%'bétQQQJhle%rQqured for therapeutic efficacy

Numerous other factors must also be considered in deciding upon the number of
dases per day and the amount of active ingredient per dose that will be administered. Not the
least important of such other factors is the individual respsonse of the patient being treated,

25 Thus, for example, where the active ingredient is used to treat or prevent asthma, and is
administered topically via aerosol inhalation into the lungs, from one to four doses consisting
of acuations of a d|spensmg device, le., "puffs® of an inhaler, will be adrnmistered each day,
each dose contalning from about 50.0 pg to about 10 0 mg ‘of active mgredlent.

DETAlLED DESCRIPTION OF THE INVENTION
30 11.0 _ Preparations and Working Examplas

There follows a descnpt:on of numerous Preparattons by which Intennediates used in
prepanng specific compounds of Formula (1.0.0) were made. There also follows numerous
Examples showing preparation of specific cumpounds of Formula {1.0.0). These

_ Preparations and Examples are.intended to further illustrate the compounds of the present
35 invention and processes in accordance with which they may be réadily prepared by the



. The description which follows is for the purpose of illustrating the
present invention and is not intended to in any way create 44 jfif $dsons.
express or inplied, upon the scope of the 5 present invention. e cl ainms
appended hereto are for the purpose of reciting the present invention, of
expressing the contenpl ated scope thereof, and of pointing out particulars
~‘thereof. In the follow ng Preparations, analytical characterizations of the
conpounds pr ewaprsiozswer e made by mass spectral anal yses detmonboisd by GCOMVS,
AVPlI ; APClI or thermpobspray 10 nmethods. Al 'H NWR spectra were taken on a
400 MHz instrunment. Preparation | 4-AcetyB42-fl uoro-benzonitrile of Fornula
- (5.0.1): NF CCH30 15 (5.0.1) A mxture of ' : '

4- br ono- 2- f 1 uor obenzonitrfle (5.0 g, 20.0 mmol), butyl vinyl ether (12.5 g,

124.0 ol ), tr] ] ) . . 40. 0 _nmm .
1, 3- bi s(di phenyl %‘%%ﬁfﬁiﬁ%ﬁ%%@g&w e s‘i'{a%ﬂe PIREFSTS 1ot Arafita yeikbie &t at e
(5.8 g, 22.0 mol) >%RF @ Fafgnginihe pratestes dgsoiad beipw. 1.0 rmol ) in dry
di met hyl f or mam de ( 5@heesatiptd | s heate t 90C for. 3 hours. An
addi tional 20 ¢ (I}q& 080 hord d%.ﬁ?@?‘d@'“%e%ﬁ?‘ﬁ\rﬁ?ﬁﬁ °§8‘5{%?1%‘ EPEESIvRRYon g
mol ). and pal | adi UM acerare o f"ﬂ'ﬁyﬁ‘ﬁ?m ViglioRsySYPTesthRrdmpler eepridiecscena st heact i on
mixture was HeatfEgehinvestien. {The cidmp enpersied Fireto aredardiie maposs oftrertiag e regandl ed t 0
~room t enper at ur énveign, vt expfes@iy thy doreedplal istopd Gliefbor\@Rd dfERMing 0@ Rrichidte
reaction m xturanesads stirred at roomtenperature for 30 mnutes. The
reaction mxture was then poured Into 300 nL of water and extracted wth
di ethyl ether (2 X 30thefdiywingFoepiatong moyticatchenitteraations seeofgalits pRParand t hen
washed with wat evereamde by inas,spectdl shidebLathdnfified B RS, AMBL Al 9&?‘3&%!1;}.»3}” fate
ied uslng

~ (MySO4) and @OoNnGREbLEsARES Nk QL |l il was, purif flash
chr omat ogr aphy on 'sil i ca gelé,iJ egﬁgt@rlgtnagénvﬂnta:\; e 'ﬁzy"l‘smé'eeerit'at e/ hexane (1:3) to

give 2.5 g of 4aegioply 2 fluoro-benzonitrile final product as an oil.
"H NVMR (CDd 3): : s, IH, 7.73 (m 2H), 7.81 (m 1 H). 30 Preparation
‘2 2-Fluoro-4-(I f”?‘)‘/’é\‘%ﬁ'ﬂfgﬂeﬂ@%wfw(?-Q-B)énzoni trile of Formula (5.0.2): 30
July 2004 WD 01/57025 -135 !’i"l E

: C

CH,
O _

15 © (5.0.1)
A mixture of 4-bromo-2-fluorobenzonitrite (5.0 g, 20.0 mmol), butyl vinyl ether (12.5 g, 124.0
mmol), tristhylamine (4.0 g, 40.0 mmol) 1.3-bis(diphenylphosphino)propane (453 mg, 1.1
mmal), thallium acetate (5.8 g, 22.0 mmol), and paliadium acetate (224 mg, 1.0 mmol) in dry
dimethylformamide (60 mL) under nitrogen was heated at 90°C for 3 hours. An additional

20  charge of 1.3-bis(diphenyl-phasphino)propane (453 mg, 1.1 mmol) and palladium acetate
(244 mg, 1.0 mmol) was added and the reaction mixture was heated at 90°C for 4 hours. The
reaction mixture was cooled fo room temperature, 25 mL of 2N hydrochloric acid was added,
and.the reaction mixture was stired at room temperature for 30 minutes. Tﬁe reaction
milxture was then poured into 300 mL of water and extracted with diethyi ether (2 X 300 mL). -

25  The organic extracts were combined and then washed with water and brine, and thereafter
‘dried over magnesium sulfate (MgSO,) and concentrated to give an oil. The il was purified
using flash chromatography on silica gel, eluting with ethyl acetatéfhexane {13)togive25 g

of 4-acetyl-2-ﬂugro-benzoni_tﬁle final product as an oil. o

~ "HNMR (CDCI): § 2.63 (s, 1H), 7.73 (m, 2H), 7.81 (m, 1H).
30 '
'Preparationz : ) .

2-Fluoro-4-(1-hydroxy-1-methyk-ethyl)}-benzonitrile of Formula (5.0.2):



PCTI1SA /00125 (5.0.2) To a stirred suspension of cerium (I11).chloride
(4.7 9, 15.0 mol ) in tetrahydrofuran (30 nm.) at 0C was addgd l%;mdym' se a
solution of 3.0 M nethyl nagnesium chloride in tetrahydrofuran (6.0 M,
19 mmol ). The reaction mxture was stirred at 0C, after which a solution of
E 4 acetyl - 2-fluorobenzonitrile (2.5 g, 15.0 mmol) in tetrahydrofuran (20

-) was added dropwi se. The reaction mxture was stirred at 0OC for 1 hour
and then quentR&FWth 5 nl of 2N acetic acid added dr oBCHBaE0:ZFhe
reaction m xture was thereafter poured |nto water (200 nL), acidified. to a
pH of 2 wth 2N acetic acid, and then exttiHcted with ethyl acetate (2 X 200
~mL). The 10 organic extracts were conbi ned, washed with water and bri ne,
dried over magnesiumsulfate (MySO4), and then concentrated to give an
oil. The oil product was purified USH g Chromat ography on silica gel,

eluting with ethyl acetate/hexane (1 1) to yield 1.95 g of 2- final product
‘as an oil. M5 (nmz):179 (M, 100). 15 P ePpiat i on 3 2- (4- Ani nonet hyl -
fl uor o- phenyl } pr opan- 2- ol of Formul a (5 1., NHF (5.0.3) 20 To a

stirred solution of 2-fluoro-4-(1- hydro)gg 1Cn'bthyl ethyl}benzonitrile'
(1.95 g, 11.0 mmol) in tetrahydrofuran (30 m) at 0C was added di@pywi se a

1.0 Msolution Uﬁalsﬁﬁebb&bﬁérﬁlohlﬂf‘c&uhk%)éﬂ%ﬁcfe 9? |18 ol Sty A fanafh 34, b,
| Mg S AR e
guenched i tR né%qné? “‘ﬁﬂd@ﬁ“'awwﬂwdﬁycﬁﬁerw@aetsmm ofidxketyle Was
t hen di | ut ed 252xﬂn!qrqbe@m¢i@p&m 5.0 (VRGDIn RetrihyArBiraiEZo Ry wid adaed/m&.ﬁﬁse(ﬂp m).
The resul ting tsweqﬂbngam&gw&@snneé Qg'ﬁ'ﬁﬁ‘xf‘radm&rf}ﬁ@ﬂgmugﬁéhhciﬁth 534.%?3 held e
~organi c extract ofenkaine rate r|e over
‘magnesi um sul faF ajg,pg* 'hﬂ conE:elélt“r%liftt%(‘a3r e&”“’*@‘z 9 Weler {200 mL), acidified
2-(4-am norret hyn I uor ANER] tﬁﬁﬁ‘a?ﬁ"afteﬁl‘"’”hgﬁ‘léﬁ%@rx HAmL).GoelVB
{mz): 183 (1 . orgtis)extrasty ‘”SG @mnlvdmwmmma dRédToverBebhedddeh 20ifate- 136
“Preparation 4 4(“(95@41.2 ojdlihg) doresntrbted toy bieX ¥g [Py |md¢1nﬁm§ctc@§sbmgd| Gsm%C' d
~ethyl ester of HdnbgpiySonOsirt gel, efdting with ethyi acetatemexane (1:1) to yield 1.95 g of 2-
fluoro-4-(1-hydroxy-1-methyl-ethyl)-benzonitrile final product as an oil.
MS (m/z): 179 (M*, 100).

15
Preparation 3

2-(4—Aminomeﬂ1yl-3-ﬂuoro-pheny!)-propan-2-ol of Formula (5.0.3):
NH, F

2
CH
HO 3
(5.0.3)

20 To a stied solution of 2-fluoro4-(1 41ydroxy-1-methyi-ethyl)-benzonitnle (1.95 g, 11.0 mmol)

-+ in tetrahydrofuran (30 mi_) at 0°C was added drop-wise & 1.0 M solution of lithium aluminium
hydride in tetrahydrofuran (34 mL, 34.0 mmol). The reaction mixture was warmed to ambient
ternperamre fhen refluxed for 30 minutes. The reaction mixture was cooled to 0°C, then

_ 7 guenched with methanol (20 mL) added drop-wise. The reacbon mixture was then diluted
S 25 . with chioroform. (700 mL) and washed with water {100 mL). The resulttng suspens:on was
i | filtered: through Cehte after whlch the organic extract contained in the ﬁitrate was separated '

-_driad over magnesium sulfate {MgSO4) and concentrated to give 1 6g 2—(4-ammomethy|—3— .

-ﬁuoro—phenyi)—propan-2—ol as an amber gurn -

"GC-MS (m/2): 183 (M", 100).
30 _



(5»0.4). "5 To 4-chtoro-5-carboet hoxypyrimdine (0.73 g) [Bredereck, H;

Ef fenberger, F.; Schweizer, E.H 'Chem Ber (1962) 803] in-arm)y\ﬂj[)p;_u@o4r

di mret hyl formam de (15 m -) were added benzojl, 31di oxoi-5-0l (0.67 g) and
cesium carbonate (3.2 g). The resulting mxture was heated to 90 C for 2
hours before cooli ng to anbi ent tenperature, adding water (50 nlL), and
extracting vm%(t)'n eth acetate (3 x 50 nL). The conbi ned organi ¢ phases were
washed with (100 nl) and saturated brine. After PEFRROEY1Bver
magnesi um sul fate, the organic phase was _concentrated in vacua to give a
crude oil which was purified by silica gef®thromatography (et hyl

acetate/ hexane 1:1) to yield pure title conmpound (0.76 g). “"H NVR-(CDd a):
S9.07 (s, 1 H, 880 (s. 1 H, 6.80(d, 1 H, 6.63 (s, 1 H, 6.58 (d, 1
H, 5.99 (s, 2IAyeparatidila (q, 2H), 1.39 (t 3H). 15 LR-M5 mz 289 (mrH)}. TLC

et hyl acetat e/ i rat.i
, El (Bgnzo[l 3] di ggd 21 &d%’%()g/ 6‘1,??"%“‘@. ne- x@?ﬁ%&%”f?‘?&é‘gf FmYe GPul a
(5.0.5): 0 20 (5.0.5) To the product of CPreparatlon 4 above (0.76 g) in

tetrahydrofuran (22 nL) and water (3y owWagyadded |ithium hydroxi de (026

g). After 2 hours, ethyl acetate (25fni) and wa‘ler (25 m-) were added,

and the organic Iayer was t hen renoveff t he aqueous | ayer was added 3 N
- hydrochloric acid until the pH reached The resulting. acidic |ayer was

then extracted with 25 ethyl acetate (4 5 nL). The conbined organic
| ayers were washed with saturated brine, Y30oJuly 2004. WO 01/57025 - 137
PCT/ 1 BO1/ 00125 dri ed over magnesi um sul féhe/ and concentrated in vacuo to
yield pure title conpound as a solid (0.60 g). '"H NWR (D6-(c)v8@p48 9.0
(s, 1H), 8.79 (%o 4epipro-Sgarygutoypyritidne (B8786) [Beederddd) H; EiéBertd, F.1EbhweBer05 (S,
2H). LRVS nf z 269 (Gem) Ber (Poezpa0atih CHt\nhﬁlrous dimeth |glformarmde 15 mL} were ﬁde
4-(1- Hydr Oxy-" | berRditbio:8td |(d. 67b®%9 Uil l:a%o?tgte i) n}"l ﬂetresu%ng ixture was

heated to 80° C for 2 hours before coaling to ambient temperature, adding water (50 mL), and

extracting with ethyl acetate (3 x 50 mL). The combined organic phases were washed with

10 water (100 mL) and saturated brine. After drying over magnesium shlfate, the organic phase
was concentrated in vacuo to give a crude oil which was puriﬁed by silica gel chromatography
{ethyl acetate/hexane 1: 1) to yield pure title compound (0 76 q).

. "HNMR (CDCly): 8 8.07 (s, 1H), 8.80 (s, 1H), 6.80 {d, 1H), 6.63 (s, 1H), 6.58 (d, 1H), 5.99 (s,
2H), 4.41 (q, 2H), 1.39 (&, 3H).

15" LR-MSmfz 289 (m+H)". TLC (ethyl acetate/hexane 1:1) R;=0.58.

Preparation 5§

4-{Benzo[1 .3]dioxd!-5—yloxy)pyrimidiné-5~carboxylic acid of Formuta (5.0.5):

0
o—/
20 © (5.0 5) '
“To the product of Preparation 4 above (0.76 g) in tettahydroﬁjran {22 mL) and water (3 mL)
was added lithium hydroxide (0.26 g). After 2 hours, ethyl acetate (25 mL) and water (25 mL)
were added, and the organic layer was then removed. To the aqueous layer was added 3 N
hydrochloric acld until the pH reached 2. The resulting acidic layer was then extracted with
25  ethyl acetate (4 x 25 mL). The combined organié layers were washed with saturated brine,



(5+0.6). 10 To a stirred solution of p-acetyl benzonitrile (3.0 g, 20.0
mmol) in tetrahydrofuran at 78C was added drop-w se a sol utigyuf26h40 M
met hyl magnesi um chl oride in tetrahydrofuran (7.6, 23.0 mmol). "The
reaction m xture was stirred at 78C for 3 hours and then quenched with
met hanol added drop-w se. The reaction m xture was thereafter poured into
wat er (200 m‘ﬁo - acidified with oxalic acid added portion-w se, and then
extracted wi tHO8EPHyl ether (2 X-200 15- m). The or ganPETBRY§RBt s wer e
conbi ned, washeéd with water (1 X 40 _rri),-@;_i ne (1.X40 m), dried over
magnesi um sul fate (MgSM), and then concentrated to give .an oil. The oil
. product was purified.using chromatography on silica get, eluting with
ethyl acetate/hexane (1:5), to give 1.4 g of 4-(1-Hydroxy-I-nmethyl. et
~ hyi)-benzoni t ri [9gedyermagnasism sofeke, ar@GondEntietat 7) vacubld yibidure HeQbmpcdld as =
Preparati on 7 2s¢lg{gengronet hyi - phenyl)-propan-2-ol of Formula (5.0.7)
- OH (5.0.7) 25‘rl1]'|gastirred sol uti on of '
4- (1- hydr oxy- 1- nig NMRI(DERMNB0)) & dxew zien) 8179 {s] B4, (610244, 9), § | Dani D'
t et rahydr of ur an{ 2@, iRns AL zg%\qﬂioadded a)sol ﬁi o’nggﬁ‘?(s'm 5)1\‘3|°|“Ft‘ﬁ’r it
~alum num hydride (26 m. 26. ol ). The reaction mxture was refluxed for
30 minutes, &ooled to OC, and then .quenched with nethanol added drop-w se.
The -reaction nPiphaRongs thereafter poured into :7 30 July 2004 WO

01/ 57025 -138 PCT. g | orof orm (300 m ), washed with water (80
m), dried overgr#a’éﬁ%éfg%%ﬁf%@f"@“ﬂ)ﬂ’%@@?““?@“-g)toncentrat ed togive 1.1 g
2- (4- ami nonet hyl - phenyl ) - proper. 2-0N as a white solid, np 62-4C. Anal.
Calcd. for C oH'NO C, 74.51;- H 6. 88, 8.69. Found: C, 72.74; H, 8.89;
N, 7.66. 5 Preparation 8 4-[4-Fluoro-J| ogH] - pyri m di ne-5-carboxylic acid
ethyl ester of Fornmula (5.0.8): 0 (5. W ¢he title conpound was prepared

L n. a manner anal ogous to that described i mpiPreparation 4 10 above,
substituting 4tluorophenol for-benzo[1, 3]dioxol-5-0l. '"H NWR (ng.g,): 8 9.1

(s, 1H), 8.8 (sTo a]_s}ﬁ)'ed séiution ()m—acéﬂﬂenzoﬂimfe (§.6lg, 285'mm3|fn71 téﬁ%gytiroflui'aﬂ' ag—LIB"GBw'_aj’s J=7

. added drop-wise a solution of 3.0 M methyl magnesium chloride in tefrahydrofuran (7.6, 23.0
. mmol). The reaction mbdure was stirred at —78°C for 3 hours and then quenched with

methanal added drop-wise. The reaction mixture was thereafter poured into water (200 mi),
acidified with oxalic acid added portion-wise, and then extracted with diethyl ether (2 X200
15" ml). The organic extracts were combined, washed with water (1 X 40 ml), brine (1 X 40 mi),
dried over magnesium sulfate (MgS0,), and then concentrated to give an oil. The oil product
was purified using chromatography on silica gel, eluting with ethyl acetate/hexane (1:5), to

give 1.4 g of 4——(1-Hydro_gy—‘i-meﬂ‘aybeﬂ*syl)—benzon_itﬁle as a clear oi.

GC-MS (m/z): 161 (M", 100).

NH2

20
’ Preparation 7 - .
2~(4-Aminomethyl—ph‘enyl}-propan-z-ol of Formula (5.0.7):

| L . : 5.0.7
.25 To a 'st{ned solution of 4-(t-hydroxy-1-methyl-ethyl)}-benzonitile (1.4 g, 8.7 mm(ol) in)'
tetrahydrdﬁ:ran (26 ml) at 0°C was added a solution of 1.0 M lithiumn aluminum hydride (26 mi,

~ 26.1 mmol). The reaction mixture was refuxed for 30 minutes, cooled to 0°C, and then
quenched with methano} added drop-wise. The reaction mixture was thereafier poured into



Hz). Preparation 9 15 4-[4-Fl uoro-phenoxy]-pyri m di ne-5-carboxylic acid of
Formula (5.0.9): 0 (5.0.9) The title conpound was prepareclgo‘JMOo4

4-[ 4-fl uoro- phenoxy] - pyri m di ne-5-carboxylic acid ethyl ester in a nmanner

. anal ogous to that described Preparation 5 above. 20 'H NWMR (dg-DMSO): 8
8.6 (s,1 H,'85 (s, I H, 722 (m 2H, 7.1 (m 2H). Example | 4

(Benzo[ |, 3] di oxol - 5-yl.oxy) - pyri m di ne-5- carboxylic acid

. 2-ftuoro-4- ( WOERy-| - net hyl -et hyl}  benzyi anm de of Fol’W&lf‘(%zso 1): 30

July 2004. WO 01/ 57025 -139 PCT11B01/00125 46 0.1) To

4(benzo[ 1, 3] di oxol - 5-yl oxy) pyri m di ne-5- dX boxylic acid (0.34 g) in
anhydrous dichloronethane (30 m-) were added

| - [ 3=(di met hyam no) propyq. 3- et hyl carbodl i m de 5 hydrochloride (0.30 g),

1- hydr oxybenzot ehicrgfome(300yd, @isted With 3bte6(30 mBWedtivbrSRBRRRY 'ssaﬁala nlngéﬂ j‘sno( 1 om).

The reaction n xérdérate@s gb i.§ ? Q—g?mnof'i‘:@% gr%g)@pzcgg@ﬁﬁ%gé \grlgte 5 me fpgtes

before adding the conpound a epar atl

- 2-1 uor 0- 4( 1- hy An,Galotl SarisHyNO:E, Twe1) M, slaen ees. Fodnkiar, 74.7; QAGENQHGEON. Af t er
stirring for 18. hours, water (25 nL) was added and the resulting mxture
was then extracted with dichl ordnet hane (3 x 30 n:). After drying over 10 .
magnesi um squa ©PIP9B4) , the organic |ayer was concentrated-in vacuo and

subj ected to  siH4RuBroghbnoRf pRRANESoABIY n%&déﬁﬁés@r%ﬁrﬁ’uulﬁ&éd@ conpound as a
glass. "H NMR (CDClI 9): 8940(5 1H), r 1H), 7.39

(t, J = 8Hz, IH), 7.22-6.98 (m 2H) = 8Hz, lH) 666(5, 1
H, 6.61 (m-1 H, 6.05 (s, 2H, r@Hz 2H), 1.55(3, 6H) . LRVS
Mz 426 (m+H)". 15 Exanple 2 .

4- (8enzo[ 1, 3] di oxot - 5-yi oxy) - pyri m d| Ne-G
4- (1- hydroxy-1-net hyl -ethyl }- benzyl am

The preparation of the title conpound wg
- to that

carboxyllc acid
of Fornmula (6.0.2): 0 20 (6.02)
carrled out.in a manner anal ogous

{5.0.8)
The title compound was prepared in @ manner analogous fo that described in Preparatton 4
10 above, substituing 4-fluorophenol for benzo[1,3]dioxol-5-0l.

; .
H-NMR (CDCL): § 9.1 (s, 1H), 88 (s, 1H), 7.1 (m, 4H), 4.4 (q, 2H, J=7 Hz), 1.4 (t, 3H, J=7
Hz). ' .

Preparation 9
15 4-4-Fluoro-phenoxy]-pyrimidine-5-carboxylic acid of Formula (5.0.9):

_ . (5 0.8)
The title compound was prepared from 4-[4—ﬁuuro-phenoxy]-pynm:d|ne-5-carboxyhc acid ethyl
- ester in a manner analogous to that described Preparation 5 above.

20w NMR (d5-DMSO): 8 8.6 (s, 1H), 8.5 (s, 1H), 7.2 (m, 2H), 7.1 (m, 2H)
' Example 1

4-(Benzo[1 3]dloxol-5-yloxy)-pynm|d|ne-5-carbo id 2-
banzytamide of Powmn g oy xylic acid 2 ﬂuoro-4-(1 -hydroxy-1 -methyl-ethyl)—



descri hed in Exanple i above, but using .

2- (4-am nonet hyl - phenyl ) - propan- 2-of (Preparation 7) insteagh ffly 2004

2- (4-am nomet hyl - 3- $uor o- phenyl ) - propan-2-ol . 30 July 2004 WO 01157025

PCT/ 1801/ 00125 -140 1H NWR (CDCI 3): 8 9.39 (s, I H), 878 (s, 1 H, 7.83

~(br s, 1 H, 7.44 (d, J = 8Hz, 2H), 7.30 (d, J 8Hz, 2H), 6.81 (d, J = 8Hz,

1H), 6.61 (s 15% 6.56 (m 1 H), 6.01 (s, 2H); 4.67 (d, J = 6Hz, 2H),1.54

(s. 6H). LR M8WPY2%08 (m+H) . 5. Exanple 3 PCT/IBO1/00125

- 2-N- (2- Chi or o- banzyl ) - 1-j 6- (4-f | uor o- phenoxy) - pyri m di n-5-yl ) -car boxam de

of Formula (6.0.3): 0 d (6.0.3) 10 ~Hhe' titie conmpound was prepared

from4-(4 fiiuoro-phenoxy]-pyrimdine-5-carboxylic acid and -

2-chl oro- benzyl ami ne in a manner anal ogous to that described in Exanple 1

above; np 135 7C. Anal. Calcd. for C}BHI3NGX2CIF:. C, 60.43; H, 3.66; N,

11.74. Found: C, 60.19; H, 3.55; 11.63.] 15 30 July 2004 141 CLAIMVS: 1.

A conmpound of formula (1.0.0): ( %%Ié%ﬁorE:EWEHnaceutically accept abl e
o | e

'salt thereof wherein; msO0; -ni J l are 0; -R1 is -H -For -d;

- R is-H F, -d or -CH3i - RBis|-H - Reis *H - RDis Hor -CH3; -
- Zs is phenyl, cydopentyl, cycl ohexy uranysl, thienyl, thiazolyl,
.oxazol yl, indolin-2-onyl, pyridyl grazinyl;
o~/
(6.0.1)

To 4—(benzo[1.3]dioxo!—5-yloxy)pyrimidine-5-carboxyﬁc acid (0.34 g) in anhydrous

dichloromethane (30 mL} were added 1-[3-'(dimeﬂ1yémino)propyl]-S—eﬂ'lyl-barbodiimide

5  hydrochioride (0.30 g), 1—hyd|:oxybenzoh'iazole hydrate {0.21 g), and diisopropylethylamine {1

mL}. The reaction mixture was stirred at ambient temperature for 30 minutes before adding

the compound of Preparation 3 above (026 gq), 2-fluoro-4(1-hydroxy-1-methyl-ethyl)-

_ benzonitrile, in one portion. After stirring for 18. hours, water (25 mL) was added and the

resulting mixture was then extracted with dichloromethane {3 x 30 mL). Afier dryiné over

10 magnesium sulfate (MgSQ;), the organic layer was concentrafed in vacuo and subjecied to
silica gel chromatography to yield pure fitle compound as a glass.

"H NMR (CDCls): 8 9.40 (s, 1H), 8.81 (s, 1H), 8.0 (br s, 1H), 7.39 (t, J = 8Hz, 1H), 7.22-6.98

(m, 2H), 6.86 (d, J = 8Hz, 1H), 6.66 (5, 1H), 6.61 {m, 1H), 6.05 (s, 2H), 4.71 (d, J = 6Hz, 2H),
155 (s, 6H). LRMS miz 426 (m+HY'.

15
Example 2
4-(Benzo[1,3]dioxok-5-yloxyHpyrimidine-5-carboxviic acid -
benzylamide of Formula (6.0.2): o “ Hihydroy- eyt ethy)-
O
N™ ™R N
Ly
N CH,
- HC
O
o o o/
.20 . : (6.02)

_ The preparation of the title compound was caried out in a manner analogous to that
described in Example 1 above, but using 2-(4-aminomethyl-phenyl)-propan-2-of (Preparation-
+ 7) instead of 2-(4-aminomethyl-3-fiuoro-phenyl)-propan-2-ol.



" and - R12 and

- EisrH F -OCRs, -OH -CHOHCH3, -C(OH)({CH3)2, -OC(=OR 2 :
-NHS(=0) 2CH3, -S(=0)2NH2r or -N(CH3)2; Wis -0-; - ZA is phanyly 2004yri dyl
where R4 is taken twice and is -F or -Cl, or else R4 is a single
substituent consisting of -F, -, -CN, -NO2. -NH2, -N(CH3)2, -CF3, -SCH3,
-OCH3, -OCH2CH3, (C(=0OCH3, -C(=0) 0OCH3, -CONH2, -NHS(=0)2CI3, or ZAis

- phenyl where_two R4 are taken together with the carbon atons to which they
are attached V&HE®he phenyl ring of which they are a pRGYBUAORS m an

i ndol yl, quinolinyl, 1,3-benzodioxolyl, benzoxazolyl, 1, 3-benzodithiolyl,
benzot hi azol yl, benzinni dazolyl or 1, 4-b#¥z0di oxanyl; - R7 and R8 are each
i ndependent|y- sel ected fromthe group consisting of -H -F, -d; -OR12,
(C1-4) al kyl; hydroxy(G -C4) alkyl; -CF3; -C(=0) OR12; -NR12R13;

hydroxy(C -Q ai MaloN : nzyl___.or a heterocyclyl noiety
selected fromt @%@@EE%%%E%@%S’Q% @Tﬂ’%ﬁ?ﬂﬁ""&fﬁﬂﬂ*flf SRR dF004 142
t hi azol yl ; oxadF §Pyk 6.8% {d; LreSHzatdl 681;(s, 141 856 O, YH), 6.py(si i)Y (d, b etsHazol yl ;
i ndol yl ; and be®di ndddass).yl; wherein said phenyl, benzyl, or heterocyclyl
moi ety is each jndependently substituted with O to.2 substituents R10; -
" Rois a rrenber”%‘@ﬁé'l’,zt@ﬁ("f*ﬁ%mthe group consisting of -F; -d; -CF3; -CN
OR12; (G -C2yalkyl; hydroxy(C-C2)alkyl; -OC(=ORi 3; -0 C(=0)NR12Ri 3;
-NR12Ri 3; -NR12 i‘O}egls; -NR12C(=O) ORi 3; NR12S(=0) 2R13; and- S(=0) 2NR12R13;
21°¢ each a menber i ndependently selected fromthe group
consi sting of -#N-&Ciglap-banay)r-1e-iyfilioro-piisemxy)pyrirddin-Belhaybozamide ef Feimulge.d): al kyl |
phenyl, or benzyl is substituted by O t@ 3 sgbstituents selected fromthe
group consisting of Fand d. 2. A u cording to Claim1, wherein
R is -H ZB.is phenyl, furanyl, ol t¥jiedd/l JE)s -OCH3, -OH -CH(OH)CH3,
or -C(OH)(CFL)z; Wis -0-; ZAis p oOr p dyl where R4 is taken tw ce
and is -For -C, or else R4 is a single substituent consisting of -F, -.
. d, -CN, -CCH3, or -N®2; or ZAis ph where two R4 are taken together
with the carbon atons to which they ar ttached and the phenyl ring of
which they are a part, to form 1, 3- benzbdi oxol yl ;- and R7 and R8 are each
i ndependently selected fromthe group consisting of -H -CH3, - , -CF3

Cor -NH2, 3.4A.C i im 1. selected fromthe Jroup
consi sting of. ﬁ‘{%” eﬁﬁﬁ’;%%dﬂa%ﬁ%ﬁéﬁ%., b phesy vt srole s A ¢ aci d
"2-fluoro-4-(1- hi oAy ?Wfl"laé‘feﬁﬂwgmﬁéh%iﬁld%ﬁ?%@’"&ﬁa’m?ﬁh‘i?lo‘éﬁi (8 1%5-1) ;

4- (Benzo[ 1, 3] di’%o%ol - 5- yl oxy) - pyri mi di ne-5-car boxylic acid ,

4- ( 1- hydr oxy- 1- - ) ' f Formula (6.0.2):
SN G o 4 B B o PRV A% WO d & G b 355w,
5-yl]-carboxam Y&3of Formul a (6.0.3); :

1-[ 6- (4- Fl ugy o- phenoxy) - pyri m di n-5-yl ]-2-N [ 4- (et hoxy) benzyl } - car boxam de
of Formula (6.0.4) . _ :



1-[ 6- (4- Fl uoro- phenoxy) -pyri m di n-5-yl]-2-N-[(thi ophene-2-yl)nethyl]-carbox
am de of Formula (6.0.5); 4-(B
enzo[ 1, 3] di oxol - 5-yl oxy) - pyri mi di ne- 5- carboxylic acid 30 July 2004
(t hi ophen-2-yl nethyl)-am de of Fornula (6.0.6);
1-[ 6- (4- Fl uor o- phenoxy) -pyri mdi n-5-yl]-2-N-[(furan-2-yl)nmethyl]-carboxam d
e of Fornula (6.0.7);
2- N- (2- Chl or o-benzyl ) -1-[6- (2, 4-di f| udrlo- phenoxy) - pyri m di n- 5- yI] carboxanl
de of Formula (6.0.8); 1-[6-(4-Fluoro-phenoxy)-pyrimdin 5-yl]-
[l1-rmethyl-1-(4-methoxy)benzyl]-carboxam de of Formula (6.0.9);

. 1-[6- (4-FH A9 phenoxy) - pyri m di n-5-yl]-2-N-[ 1-nmet hyl -1 - (t hi ophene-2-yl)ne
thyI] car boxam de of Fornula (6.0.10); 30 July 2004 143 2-N

[ 1- Met hyl - | - (t hi ophene-2-yl ) met hyl ]-1-[6-(pyridin-3-yl)-oxy-pyrindin
5-y] - carlhdxampdendéf fofeauda(lle0){ 6. 0. 11) ;
4- (Be: n..zo[ 1, 3] di oxol -5-yl oxy) - pyri m di ne-5-carboxylic acid
(1-t hi ophen-2-yl -et hyl)-am de of ormula (6.0.12);

1 [6-(5-Ch|oro-pyrid|gg 13- We) - 9xy- p,R?n1d|n 5-yl}-2-N

[ (3- net hyl )t hi ophene- 231 ) Imet yla- :

5 _
p
[

-N-[ (4- Met hoxy) phenyl ) gt yT] =

yrinidin-5-y|]-carbo§g
(4- Chl or o-t hi ophene- yl)

ar boxam de of Formul a (6
4- (Benzo[ 1, 3] di oxol - 5- ylo&yﬁ nidine-5-car
(4-chl oro-t hi ophen- 2-yl et hyl ide of Formula (6.0. b

[ (5-Chl oro- furan 2-yl)methyl]-1-[6-(4-fl uoro- phenoxy) %3 i nldln 5-ylj-carb
oxam de

1-[ 6- ( 5- %&Poro pyr %ﬁ}ﬁ %peéﬁl%léﬁvh%?ﬁflwﬁieﬁf’h 5-yl]-2-N

[thlazolnﬂwﬁl)nethyl] carboxam de of Fornula (6.0.18);

1-[6-(4- ﬁ_ r o- phenoxy) - pyri mdin

5-yl]-2- %ﬁ (1- hydro)yi so- propyl ) benzyl ] - carboxam de of Fornula (6.0.19);
4- (Benze[&uﬂidn@xol 5-yl oxy) - pyri m di ne-5-. carboxylic acid

4-(1- hyd 5F yI) benzylanlde of Formul a (6.0.20); 2-N

(2,3-D‘F > pef --1 [ 6- (4-fl uoro-phenoxy)-pyrimn din-5-ylj-carboxam de
o]

5-

2-

5

.oxylic acid

f For m,IRéJs 6B, —Zﬂl)or—@HE ;6- (4- Fl uor o- phenoxy) - pyri m di n
yl]- 2C§F%45pydroxy-?e?zy[)-?arboxanide of Fprnu[a (6.0.2?); S
N-( 2- “benzyl)-1-16-[3- (N, N di net hyl am no) - phenoxy] - pyri m di n
-yl ] - carBgxa de of
-R”is -H or -CHj;
- ZB is phenyl, cyclopentyl, cyclohexyl, furanyl, thienyl, thiazoly], oxazolyl, indolin-2-onyl, pyridyl,
or pyrazinyl;
- Eis -H, F, -OCHs, -OH, ~CH(OH)CH;, -C(OH)(CHs),, -OC(=O)R2, -NHS(=0),CHs, -S(=0);NHa,
or -N(CHa);;
-Wis-0O-
- ZA is phenyl or pyridyl where Rt is taken twice and is -F or ~C, or else Rt is a single substituent
consisting of —F, -Cl, -CN, —NOs, —NH; —N(CHs), —-CF,, -SCHs, -OCH,, -OCH,CH;,
-C(=0)CH, -C(=0)OCHa, ~CONH;, -NHS(=0),CH, ' "
or Z# is phenyl where two R4 are taken together with the carbon atoms to which fhey are attached
and the phenyl ring of which they are a part, to form an mdolyl quinolinyl, 1,3-benzodioxolyl,
benzoxazolyl 1,3-benzodithiolyl, benzothiazolyl, benzimidazolyl or 1,4-benzodioxanyl;
- R7 and RS are each independently selected from the group consisting of -H; -F; -CI; —QRIZ;
(Cr-Cy) alkyl; hydroxy(Cr-Ca) alkyl; -CFs; -C(=O)OR12; -NR@R1; hydroxy(Ci-Cy) alkylamino;
phenyl; benzyl; or a heterocyclyl moiety selected from the group consisting of pyrrolyl; oxazolyl;



Formula (6.0.23); 2-N
(2- Chl oro- benzyl ) - 1- [ 6- (4- cyano- phenoxy) - pyri m di n- 5-y1] - car e
Fornula (6.0.24); 4-(Benzo[1, 3] di oxol -5-yl oxy) - pyri n di ne- 5 yg%i%

acid 2-chl oro-benzyl am de of Formula .{(6.0.25);

1-[ 6- (4- Fl uor o- phenoxy) - pyri m di n- 5- yI1]422 N- (4- met hyl sul f oam no- benzyl ) - car
boxam de of Fornula (6.0.26);

1-[ 6-(4-Fl uoro- phenoxy) pyrim di n-5-yl]-2- N-[1 rrethyl 1-(5-chloro-2

t hi oph ] f F I
4- I((égngg[e 2?1 13’?#&&%%3?&4*)&9&&“@ bé%tgft@?laf ipdoly’; and benzimidazoly};

[1 Z1l4( g & hlvetiegeih bma rph@ﬁyi Dyl Stk dcy@pl dlSietyQf edeflifBbpanddfu settitutdDwith o)o 3004

[ 4- (1- Hy dFBHER Sy opyl ) - benzyl ] - 1- [ 6- ( 3- ni t r o- phenoxy) - pyri mi di n-5-yl ] - ca

r boxanude 5é js fﬁ{em&h@s&&m‘a 2&hh th ting of -F; -Cl; -CFy; -CN; ORI
1-[6-(3-Cyano- enoxy -pyrimdi ne groulp Comm 0(1- hydrof’y (I:SO pr'o yIC)2 alé(é/rizyl
] - car boxéw%y -Cy OB 3e)CE=0 NR12R13 -NR12R1; -NR2C{=0)R®; -NR12C(=0)OR13;

1-[6-(4- ﬂm@;@g@ggﬂgg%@y\fwmlﬂ&{HS yl]-2-N-[4(1-hydroxy-iso-propyl)-benzyl
] - car boxam de For (6.0.31); 2-N

[ 4- (1- HydriB%gnd BE-a5¢ epshl 3 nlgmlvzwl]denen[dent(yssedecteﬁl foam dhe groplp-qohastngydf- p¥E; i-Ai di

2 [56y|(]3 8%{ &?é&gﬁ?h%l?&pyeﬁzﬂ" h@ g‘l_ )Qﬁlf? _%%_ykl phenyl, or benzyl is substituted by 0 to 3

[ 4- ( 1- hydurlstitnentsselegted fyin)thdpoay bdnsisandpodfemiddd. of Formula (6.0.33); 2 N
(2Fl uor o- benzyl )-1-[ 6- (pyridi n-3-yl)-oxy-pyri nidin-5-yl]-carboxam de of

[FgE En_{l i‘.y%?%%%?%"% &fing o Clainy Loy hersin®y by 71 iqphenyl fumpnyloqy thienyli B ig rQCHy y | |

- car box aﬁ@ﬂb—@ﬁi(()}m{-hlﬂraC((ﬂ-Im:Hﬂz) W is -O-; ZA is phenyl or pyridyl where R4 is taken twice and

(52 (1 hy Gy St 7 R S Ry iiin o o eiac e H10seg 2o

[ 5-( |1] I—Iy@hg)g& whgmqmcm?te) takdmi tlopehkmeﬂﬂr the farbor &tofnpyd Whlich tiey\drd at@¥heddtd sk di N
ca e.0 rmul a

( >I:iﬁenzo & i ST Yaush ES? e %?rﬁ‘l @ ﬁ}én‘Sl 2XeeHprelL AdgR’ and Re are each

14831 ﬁtd}pyndenﬂﬁ‘s:dhected&fdﬂyﬂl)a «grddpl copdigig 2f YHrerhyblrrcdsoralvior nul a

(
0
g”yf‘] (S o aGaRL gk el d 45 L 3B vk - phenoxy) - pyr i i i

j 6- (4- El(BQI’zO[I}B]tE@@KS‘-)/}opMIpymrddhﬁ -ScatbddBe Nadid - D(fﬂ;ofbyﬂ(lqwrdx?qdﬁétﬁﬁ)élﬂ)ﬂ)cw c
hexyllrrgxa%/{l%“- ﬁ:r ﬁOf Forrmula (6.0.42);

[ 6- (4- Ff Eh‘é‘{f}?ylgyormonnsyuzm

(5- met hyl(Bawo[a 2| dioxdt-5- brpigyyiklidicas bakagtide of acid 4-(1-hydroxy-1-methyl-ethyl)-
benzylamide of Formula (6.0.2);

5-
5-
6.

4-
[
(
2-
n-
1-
0
1
[

2—N—(2—Chloro-benzy1)—1-[6—(2,4—djﬂupro—phenoxyj-pyrimidin—S-yl]-carboxamide of Formula (6.0.3);
1-{6-(4-Fluoro-phenoxy)-pyrimidin-5-y1}-2-N-[4-(methoxy)benzyl]-carboxamide of Formula (6.0.4)
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-yl]-2-N-[(thiophene-2-y])methyl]-carboxamide of Formula
(6.05); | -
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic ~ acid  (thiophen-2-ylmethyl)-amide  of
Formula (6.0.6); ‘
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1]-2-N-[(furan-2-ylymethyl}-carboxamide of Formula (6.0.7);
2—N—(2-Ch10ro—benzy1)—1—[6—(2,4—diﬂuoro—phenoxy)-pyrimidﬁx—S—yl]—c;_xrboxamide of Formula (6.0.8);
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1}-2-N-[1-methyl-1-(4-methoxy)benzyl]-carboxamide of
Formula (6.0.9);
1-{6-(4-Fluoro-phenoxy)-pyrimidin-5-y1]-2-N-[1-methyl-1-(thiophene-2-yl)methyi]-carboxamide of
Formula (6.0.10);



Formul a (6.0.43); 4-(Benzo[1, 3]di oxol -5-yl oxy)-pyri idine-5-carboxylic acid
(5-met hyl -. pyrazi n-2-yl nethyl )-am de of Fornula (6.0.44); 2-

(4- N, N- Di met hyl - benzyl )-1-[ 6-(4-fl uoro-phenoxy) 30 July 2004
-pyrimdin-5-yl]-carboxam de of Formula (6.0.45);

4- (Benzo[ 1, 3] di oxol -5-yl oxy) - pyri m di ne-5. -carboxylic acid 4-di nethyl a

i no- benzyl am de of Fornula (6.0.46); 248 [(4-An-

nosul fonyl ) - benzyl]-1-[6-(4-fl uoro-phenoxy)- pyrimdin-5-yl]-carboxam de of

For nul a 0.47); .Jul 004 14 . o -

4- ( Benzo[%1?’3‘?-&4%@2611:%&%%6%%‘3@?%@&1[?f&’ysades?-zsﬁwrw%wlmboxmde of
4-sul f amsormbrABYBi de of Formula (6.0.4:8); 2-N

[ 4- (1- Hydroxy-iso-propyl)-benzyl]-1-[6-(3-nethylcarbonyl -phenoxy)-pyrimdin
-5-yl]- cd Wo[%ﬂpﬂéolgylﬁgaw{%u%ge_-@pgg%yhc acad  (I-thiophen-2-yl-ethyl)-amide of

1- [ 6- ( 3- GuamaaRhemgxy) - pyri mdin-5-yl]-2-N
(4-[(1-hydrox¥fiso-pnqpyl)-cylcohexyl net?yl - carboxam de of Formul a

(6. 0. 50) ;1~[é:($\1 hloro-pyridin-3-yl)-oxy-pyrimidin-5-y1}-2-N-[(3-methyl)thiophene-2-yl)methyl}-carbox-

[ 4- (1- HydinQdy of RemBIaQRY 13); benzyl ] 1-[ 6- (3- met hoxycar bonyl - phenoxy) - pyri mi di n
-5-yl]-carbox- am de of Fornula (6.0.51); and

2- N- ( 2- C-ilg-Metheg)ptenyhmetbyli {4 (dyeidinbbyl-Hoxphrmimidi-5yil carbogimide of Formula
5-y|]-carPg§%nide of Formula (6.0.52). 4. A conpound naned

1-{6-(4-5 uor'o- phenoxy) - pyri mdi n-5-yl]-2-N (4-inuno-benzyl)- carboxani de
of For mulZaN{[@-hi@§)thiophena-2eydymptiyjdl-fée(@rtltioro-phenoxy)-pyrimidin-5-yi}-carboxamide  of

4- (Benzol: <] (é8¥ I -5-yl oxy)-pyrimdine-5-carboxylic acid 4-am no-
benzyl am'de 0 orrmula (6.0.36) 6. A pharnaceutical conposition for use in
t r eat i ng 4a(Bsuio] k8]dliosaliShdmiypgyfiintlines-cirbegtie, acl Joehlofo-biophe@RirhdtRfl)-amide
nediatedc?¥ th EQﬁg_isozyne whereby it regulates the activation and
degranul a ot Ve %inophils, conprising a therapeutically effective
anount of2-KH[Eaauitdan-yhetemiila (614 fublo-penods Py ek 8-yl QB dmde 8 of
conpoundFas gﬁféﬁﬁg-'” claim4 or 5, together with a pharnaceutically
accept abf@"BHR(SE )t herefore. 7. The use of a therapeutically effective
anount  ofi-[8(5-CRRe!PEHidh-359L ML rinlidinG-1A)-2- A tALIl- 09T miethyl| ChMonkia®” @  of
conpound as defined in claim4 or 5 for the manufacturé of a drug for
treating FAmMeaG & suffering froma disease, disorder or condition

medi at ed 1y (dpRoRFHbnbS 9 pY AR MRS LABYNI[L (1K 3 £5ro] ' 'Rﬁﬂ‘i nd

degranula??én o? eosi&%%ﬁlls. S.y?he &sg g@%%&?%ﬁgn?gﬁ€?%@k¥€ﬁé ef%in §gid

di sease, Tarayafe?190r condition conprises one or nore nenbers sel ected

fromt he4&58%{1%?&5*&151%5)%fri.mid:ine—S{aIboxylic acid 4-(1-hydroxy-ethyl)-benzylamide of
Formula (6.0.20);

2—N—(2,3—Diﬂuoro-benzy1)—1—[6—(4-ﬂuoro—pheﬁoxy)-pyrimidjn-S-yll-carboxamide of  Formula
(6.0.21); _ :
1-[6-(4-Fluoro-phenoxy}-pyrimidin-5-y1}-2-N-(4-hydroxy-benzyl)-carboxamide of Formula (6.0.22);
2—N—(2—Chloro—benzyl)-l-{6—[3~(N,N—dimethy1amino)-phenoxy]-pyrimidm-5—yl}—carbo$canﬁde of
Formula (6.0.23); :

| 2—N—(2-Chloro-benzyl)-1—[6-(4—cjan0—phenoxy)—pyrimidimS—yl]—carboxanﬁde of Formula (6.0.24);
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid 2-chloro-benzylamide of Formula
{6.0.25);

1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-yl]-2-N-(4-methylsulfoamino-benzyl)-carboxamide of
Formula (6.0.26);
1-[6-(4—F1uoro—phenoxy)-pyrimidm—f‘;-yl]-Z-N—[l-methyl—l—(5;c}ﬂ6ro—2-ﬂﬁ0pheneyl)methyl]-
carboxamide of Formula (6.0.27); _
4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid [1-(5-chloro-thiophen-2-yl)-ethyl]-amide
of Formula (6.0.28);



- asthma of whatever type, etiology, or pathogenesis; or asthma that is a
menber selected fromthe group consisting of atopic asthnma;_ non-atopic
asthma; allergic asthma; atopic, bronchial, |gE-nediated asthi¥ 2@¥onchi al
asthma; essential asthma; true asthma; intrinsic asthma caused by

pat hophysi ol ogi ¢ di sturbances; extrinsi,g,asthma caused by environnental
factors; essential asthma of unknown or ‘i napparent cause; non-atopic
asthma; bronchitic asthma; enphysenatous asthnma; 30 July 2004 146

bact or: a1 R ey A R e A RALPER. oA S Rt S AR e SR,

i nci pi entFamukr(a).2%heezy i nfant syndrone; - chronic or acute

bronchocopstxiction: chronic . |tis; small ai bstructi on; and
erphysenet B0 SH et b oA T o B ey SR kst (S

et i ol ogy,FoemulaiedB@genesi s; or an obstructive or inflammatory airways

di sease that i.s a nmenber sel ected e _group congisting of asthns;
pneunoco rﬁ'%é(ﬂ: ,fuoﬁcﬁ{’]%eﬁo )&y W%ﬂ%l’ﬂ‘%g’g]ﬁ'éiiHﬁ‘?fgé)f"sgﬁf%ﬁ Plenzyleprhgramide  of
pul nonar YofinaRg6.8.3()COPD) ; COPD t hat includes chronic bronchitis, pul nonary

enphyse r dy ea associ ated therewith; COPD that is characterized by
irrever snfbbﬁ% é‘,l'?l‘%g‘g"&% ?%‘PWYETI’FV@@E'@ﬁ%ﬁ‘@%ﬁ?ﬁ”ﬁ?ﬂiﬂdﬂlﬁp@wﬂ‘@ﬁﬂﬂ‘h{lﬁﬂ’%@@ﬁ ess

syndr one £HEOSHRorRid (€¥8ger bation of airways hyper-reactivity consequent
to other drug therapy, - pneunoconiosis of whatever type, etiology, or
pat hogenéslfd? %rﬁﬁgﬂmwwﬂ%‘”ﬁ'ﬂhgﬂ-B—(&hY@méP-PMYB&ewlhamarh@egr oafp
consi sti r}g,ngfﬂaqé_y_gg')posi s or bauxite workers' disease; anthracosis or

m ners' asthnma; asbestosis or steamfitters' asthma; chalicosis or flint

di 3 ease; ‘pVil#-Bupro-benagelblpy Fidimaﬂ-ﬂhgxyt—h}e'mﬁ-?l_]ﬂ?bom@fﬁ Foemtilad6.8.34);
si der 0si S_gaslse i o of : icles: silic@sis or.
gri nder 5?2 Ig?égggg}g;ﬂxﬁg/e?&nn%%?g%r @1}?160{?5"%%&%& g™ hﬁ%&‘ —%'gﬁ'c?ar%"xam‘ie of

pneunocororyide (6.03Mr onchitis of whatever type, etiology, or pathogenesis;

or bronchi i . ] er. .selected fromthe g0 onsi st | of acute
br onchi t%s(%b%gtlpﬂ&ﬁo!é%? é%%rﬁlg%%uﬁ?n 96%635%%’9’[1? s; *%fac hf5g¥-§lygr@%-ﬁ@p{l)&%gghen—2-
cat ar r halylbetbylf-hinidesyf Femoup@.38);onchitis; dry bronchitis; infectious

ast hmat i I itis;. productive bronchitis; . staphyl ococcus or

strept oc%&@”ﬁag‘?%&r{gﬁf‘?‘f'gfoljﬁﬁ" %‘%ei“‘é“gTyﬁFl' f%ﬂ&%ﬁr@;— ng'Pé’F‘HH‘é‘HTSé?él’%?éIP%" of
what ever amjifkeof Fetrvalh ¢@§/39),0r pat hogenesis; or bronchiectasis that is a
menber sel ecte .om th oup consisting of cylindric bronchiectasis;
saccul at géﬁf)"fz(?ﬂc{% 8%@%??@85? Fer AP BNERi ectddi s: Pcdprrayyl-methyl-ethyl)-

br onchi eemiaplhesl;zm&iyq_aaﬁ@@@ﬂ}iogﬁms§5_§,4'0),dry bronchi ectasis; and follicular
br onchi eit@fi éi; - seasonal all erai c rhinitis; or perennial allergic

rhi ni ti s25HiEPYI-Brpikenaylrl-bhaethylhionhepsxy)-pyripidimbylratioxamide

si nusi ti of fhatud @oaenber sel ected fromthe group consisting of purul ent
or nonpurulent sinusitis; acute or chronic sinusitis; and ethnoid, frontal,

maxi | | ar y;16-6FFlueystiheapry)-pymmidinp1]-2- Nk lhpdrokyt isaptdpyl iy koluby meathelyer t ype,

eti ol 09y caBbxRALLHIRRGTIF6.0.0%), F heumatoid arthritis '
1-[6-(4-Fluoro-phenoxy)-pyrimidin-5-y1}-2-N-[(5-methyl-pyrazin-2-yl)methyl]-carboxamide of
Formula (6.0.43);

4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic acid (5-methyl-pyrazin-2-ylmethyl)-amide of
Formula (6.0.44);
2-N-{4-N,N-Dimethyl-benzyl)-1-[6-(4-fluoro-phenoxy)-pyrimidin-5-yl}-carboxamide of Formula
(6.0.45);

4-(Benzo[1,3]dioxol-5-yloxy)-pyrimidine-5-carboxylic  acid 4-dimethylamino-benzylamide of
Formula (6.0.46);
2—N—[(4-Anﬂnosu]fony1)—benzyl]-1-[6-(4-ﬂuor0—phenoxy)—pyrinddm-S-yl]-carboxanﬁde of Formula
(6.0.47);



that is a nenber selected fromthe group consisting of acute arthritis;
acute gouty arthritis; chronic inflanmatory arthritis; degenerative
arthritis; infectious arthritis; Lyme arthritis; proIiferatﬁ@é”wé%pﬁritis;
psoriatic arthritis; and vertebral arthritis; 30 July 2004 147 - gout, and
fever and pain associated with inflannatign; - ‘an eosi nophil -rel ated

di sorder of whatever type, etiology, or ﬁ ?hogenesis; or an

eosi nophil -rel ated disorder that is a nmenber selected fromthe group

consi sting of eosinophilia;, pulnonary infiltration eosinophilia, Loffler's
syndr one ;- Errzei P diesdSridpni-pyimisiramenbaylic i daplfammnyl-howslepido of Fophilaj a;
bronchopq&gggpic aspergillosis; aspergilloma; granul omas containi ng

eosi nophils; "all ergic granul oni atous angiitis or Churg-Strauss syndrong;
pol yar t el - [&(Idpresy-is¢-Priryl)-bamayllsty[§t(@methyire ooy phiengxy)-pgsumidit-byi]-cartakopi ¢

dermatitis.; é’&fP%LxLﬁE?é.&q, ermatitis; or allergic or atopic eczema; -
urticaria o(f1 what ever type, etiology, or pathogenesis; or urticaria that is

a menber 1-[6€}-Cparweptienom)-piémitiotyllebNd-Hi-hudrosy-ishpmpyd-oyedhayBdethyli cari a;
conpl em@&b@%@%ﬁ%o rUa‘i?f)B@;“ aurtl cariogenic material -i nduced urticari a;

physi cal "agent - ced urtT e ; stress-induced wurticaria; idiopathic
ur ti car i @:N-ge(tidydioty-sapiopyl)-bhnagtii-§6-(Brhéthenycarbomyiphaaste)pyrinidol-5-A & gb6x-
urticaria; . C(%|Fd urtiqc&\,%}ir)_a i,n the autosomal dominant formor in the

acqui r ed FEI5t FeEREaG D dari a; giant urticaria; and papul ar urticaria;
- CONj un@tN2-Chisrcobenfifl- [B\(@inethyyR@rboali-FHeadyy)-pPfimtBh BIYeRAkamidel of Formula
conj unctl%b"g s that is a nenber selected fromthe group consisting of
actinic & nctivitis; acute catarrhal conjunctivitis; acute contagious
conjunctivitis; allergic conjunctivitis; atopic conjunctivitis; chronic
catarrhald. cAnj ue@powid i Sianpsdr Ul1e)Bi(4-BRBidplenbii) pySini@AG-WIEL-Nk-imino-benzy1)-

conjunctivitis; -uveiti atever type, etiology, or pathogenesis; or
uveitis % f’xﬁx‘%‘d%l°$:§’ﬁ‘5‘8]‘sa(géfp§2t ed fromthe group consisting of
inflammation of all or part of the uvea; anterior uveitis; iritis;
cyclitiss Ariaogyebli hiused gt-BenkdIBdau6]-5y16kt)ipyHinidingb-aabbalRt Hs YRidd-S;
phacoant ':b%t)aﬁni[[c .Hveh;i S; Q@ﬁé rior wuveitis; choroiditis; and

chor i or ePFHviguyide of Eoraplatafdo). - i tiple sclerosis of whatever type,

etiol ogy, or pathogenesis; or nmultiple sclerosis that is a nenber selected
fr Iom t he 6gA phproc@astical c}oﬁgaoﬁiﬁo@ fcirﬁﬁé ih tpdalifE & SEbjace suftdring ;ﬁﬂoﬁ} fl.sajs@rségsii@irdea@el
rel apsing r tti [ scl erosi.s; .--- autoi ne/ i nfl ampat or-

di segs esgﬁ?ﬁaﬁ}ﬁ’%&gﬁﬁg}%w&% iﬁ?zé’ﬁﬂ?,w}l?#bﬁé'irﬁ@@%%ggg?ﬁvéﬁo%ﬁ“dngggan ation of
aut oi mmuredihdphilareahipeikig di theapeuticAIBt effestiv ARGBROf 8RbRGLAH bf RiPule190p WP
consi sting_of autoi mune henmatol ogi cal disorders; henolytic anem a;

apl ast i c 9&firas i3 Claig & of é&O’E’BP‘I‘I‘daT‘f‘e‘%ﬁé‘?d in gaigh 4 on Pctogefhembsitle ¢ trbgeRceutically

pur pur a; ag¥plaBRickrriebddefE Yyt henat osus; pol ychondritis; scleroderng;
Wegner' s granul omat osi s; dermatonyositis; chronic active hepatitis;

ast heni_a .
4 7. The use of a therapeutically effective amount of a compound of Formula (1.0.0) as defined in
Claim 1 or a compound as defined in claim 4 or 5 for the manufacture of a drug for treating a
subject suffering from a disease, disorder or condition mediated by the PDE4 isozyme whereby it

regulates the activation and degranulation of eosinophils.

8. The use according to Claim 7 wherein said disease, disorder, or condition comprises one or more

members selected from the group consisting of:

— asthma of whatever type, etiology, or pathogenesis; or asthma that is a member selected
from the group consisting of atopic asthma; non-atopic asthma; allergic asthma; atopic, bronchial,
IgE-mediated asthma; bronchial asthina; essential asthma; true asthma; intrinsic asthma caused by
pathophysiologic disturbances; extrinsic asthma caused by environmental factors; essential asthma
of unknown or inapparent cause; non-atopic asthma; bronchitic asthma; emphysematous asthma;



30 July 2004 148 gravis; Stevens-Johnson syndrone; idiopathic spree
aut oi mune i nflammat ory bowel diseases; ulcerative colitis; (i;

di sease; endocrin opthanopat hy; G ave's di sease; sar00|d05|§' nggwltls
chronic hypersensitivity pneunonitis; primary binary cirrhosis; juvenile
di abetes or diabetes nellitus type I; anterior uveitis; granulonatous or
posterior uveitis; keratoconjunctivitis b&ca; epidenic
keratoconjunctivitis diffuse interstitial pulnonary fibrosis or

interstitial, lu fjbrosis; idiopathjc pul mnary fibrosi s cysti
fibrosi s SHEiss F%Q?‘Feél a5thmpi prcspatipnahastmenisyashye aethpp: srusgsdd b vhat:‘ﬁﬁﬁ‘t fungal,

nephr ot i Growashl, QRRiralasfdétRnIA MBI CRARRY, iiptont bR YLy RBRPEA L Sm
syndrome; mnimal change nephropat hy; i nflamat ory/ hyper prol i feratl ve skin

di seases; Psori aiofiic oRh@IM Brof@{ot@strictisn; chiM EHEACKIRY SRt dikvways BbstRl8bS and
cont act dernatltls benign famlial penphigus; penphlgus erythenatosus
penphlgu§nﬂ$Wﬁ%%%us and penphi gus vulgaris; - prevention of allogeneic
graft rejection foll ow ng an transplantation; -- inflammtory bowel

di sease (1 BD) ~of ORzHHEEE e P t‘?ﬁ%mmétoi%l FYAYs oflisprseh s ewbatexer &rpe, | sdologmmearor y
bovel di $8888edsBlorlh SbsHERIRE or BElaBGhRCHY aﬁﬁﬁgg BReAIE PR i£Q DRl Bec®d from
ulcerative colitis (UC); collagenous coliti colitis polyposa; transnural
colitis; te@remplepnsisting s@a@%‘%@@ﬂew@o@@’m i drertio ckosindphilic pagenonisip ehronic
eti ol 09y obQtudidt WGBS Siselle f@?f{'}bc RS kndih eChand oM
t he groug consi sting of reﬁ%ﬁ acuté ?%%gﬁ ?mwﬁﬁfgghggﬁ% Q#%g

mal ari al emphgseme gr dyppuphgssocdted dbérewith; COPBIitimt c:acctiemcaznzerhr@ aceversible,
cachexi a 2w i i Sease; pus ¢ chex a;
and cac hg(& g%{g’éa co#sg(ge%%gér}%é %%‘ "t cg’.‘iﬁgggssg HmrréAﬁﬁ %&?r 0é‘nocfy

vi rus ( Hilfways hyperemactivifyupysequent tqnmemimm thelapper t ensi on; and
hypoxi a-i nduced pul nonary hypertension; - bone | oss di seases; prinmary

oSt eopor 0si s; —aputusecoridss of what@empe)seﬁelpgy, ot pathogenesis? by PR BY&tiesia that is a

di sorders_of, what ev. etiol at ho SJ S r a, central .
nervous SyEIEHe ‘lacsecc)lrel-rr m)éFer%?uP %Onﬁm%%%;“@@? %elgf“f“lt%%‘)’%’?’ég alr';‘ﬁﬂﬁfr a&‘@ﬁ%‘?"?ﬁi ng
of depr essinmers’ abthrrkj sbedst ofl iseenditterd ediini; r&galﬁads GEARL Jisdabd) PtilodE Riused by

orment | o UPHAE CR e R o PR RGP P Lo 3P EY EOHeor ST S gy <

agi t ans, ofgfindddldasise; Bbdinpiios sotton-dudf REihSand B5ARCIAbLAidsRf €ction by
viruses wherein such viruses increase the production of TNF-a in their

host, or wher ei Bropilifis ¥ WHateder aj 1R, S€AGHY, oY PathOgdpéis B badrichitis Phat ENE nRerhBRr -
thelr host, so. .that their I‘ep|IC?tIOI’l or other vital activities are

adver sel JeIFgphirpadhe sronR cortistige of dqutearongiiin asuie rymgoteghpal Tgenchitisoaraedvidier
sel ect ed pfdreRit; Qﬁta%ﬁlq:ﬂoﬁﬂﬁﬁ' &bt BRbnchltY-dry biln¥hidis; iAfdiddb ¥stBmatic bronchitis;

cytomegal ovi rus, CW, nfl uenza; adenoviruses; and Herpes viruses,

i ncl udin @rqqé‘rc'b‘é%brﬂ%‘tt@r St%nkwlqﬂm%@r sfiepigFassal bronchitis; and vesicular bronchitis;

— bronchiectasis of whatever type, etiology, or pathogenesis; or bronchiectasis that is a

member selected from the group consisting of cj(lindric bronchiectasis; sacculated bronchiectasis;
fusiform bronchiectasis; capillary bronchiectasis; cystic bronchiectasis; dry bronchiectasis; and
follicular bronchiectasis;

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

— rheumatoid arthritis of whatever type, etiology, or pathogenesis; or rheumatoid arthritis
that is a member selected from the group consisting of acute arthritis; acute gouty arthritis; chronic
inflammatory arthritis; degenerative arthritis; infectious arthritis; Lyme arthritis; proliferative
arthritis; psoriatic arthritis; and vertebral arthritis;



- yeast and fungus infections wherein said yeast and fungi are sensitive to
upregulation by TNF-a or elicit TNF-a production in their %}S@' %gn

adm nistered in conjunction with other drugs of choice for % t ment
of system c yeast and fungus infections, including but not limted to,

pol ym xi ns, Polynycin B; imdazoles, clotrinmazole, econazole, mconazole,
and ketoconazole; triazoles, fluconazol %4qnd i tranazol e; and

anphot ericins, Anphotericin B and |iposon-mal Anphotericin B; and -

i schem a-reperfusion injury; autoinmune di abetes; retinal autoimunity;
chronic | ynpho&§t #nd feYek afd Bain pisycinted withivaffasmmatiosus er yt hemat osus; ki dney
and ureter disease; urogenital and gastrointestinal disorders; and
prostate di seased cwinophikrelated isosder; ofgwhetersr aliyne-setiiReyeion Patliogentsiseas @n
di sor der ,eofthofiidiatddOfsdrertn B RGheibdr GElk&eH FoRrOME LRSI AL P EOMNSdoSihbpHiga Of

(1) inflammatory diseases and conditions conprising: joint inflammation,
r heumat oirlmEeRaY infilzationieesineptdlial Leffleneipmidromse; chroniscrgrinepliiliq pneumeplaatropicar y

bowel di s chroni Gl _ e
and O onirgy L SRl Brhin ot G 0 BB DR WebhliSinaC B ©

ast hma, &esinephilss pllargic @ranudprsatpess engifis dirofurg-Sthusnsyodpmharpodyayteritis nodosa
i nfl ammtpg}(]?_ ' . [ L roni c obstructive airway disease, and
silicosi s(; ( %hlagf%%ufg%}cg I ‘}eii'gceuéﬁ%nd condi tions conprising: sepsis,

septic shock, e ] hno ri?m Negat i s, toxic shock syndrone,

fever and nyal g?@g&%*enﬁ%g’boglé]tl%rﬁ?a ., VI rgﬂgaggrggg’géégpkefzﬁp&ti on, and

i nfluenza; (4)_ i JEUR i d e it ri sl ng. aut,ol mmune

di abetes, systemc Fl?gd’?% Ze?glts ﬁgﬁaf %Og?é) %ggjgﬁog%ggm’h%s?&rc %réachagrﬁ% 4a Ef’fxtl)lffrr af t

rej ect i osslectedifroinghegroup evrpisiing of ippmrieasddiatedndicatid; esmplementimédiated ustiaakid;5)

ot her diseases and condi.t.ions.conprising: .bpne resqrption. diseases,
Uriideeis . Mgl (Bl PRsih (e TRANSE ARG RanEe Mdhexi a

reperfusion inyury; cachexia Sett
secondar yrii@riahidivpathicatitariagadutamtiearte throhie Reycasiy i ibatertAlcRSiner dit iRidaria;

ol of @ GPRaEToe clF obiobid PR A S e peaHRc g U Prsess g

| eukem a.urtdaria;bnd papilhi wdétarn of a conpound of Forrmula (1.0.0) as defined
in Cdaiml or a conpound as defined in claim4 or 5 together with one or
nore menbers  sekagietivits e viitever otR, 6@IcHys bt REteEenchiBiCorf @njudvings tHalks a
Leukotri ene bi os%gtc{%si s, inhibitors, 5-1ipoxygenase (5-LO 1nhjbitors, and
5- | i poxyREheE eelerqd o e prn FRstng-phasiinig StpRstivEissacals @terdal ForBwRriEHEs:
group CORgistdoRtgRiis Zohartiitis; aAGEic/&hjunk@ntieUieme &%Qﬁéﬁﬁ*‘iﬁsﬂ chARROL dtarfigd 75;
Abbott-85761; N (5-substituted)-thi ophene-2 30 July 2004 15 0O

al kyl sul FONYPEYES: Rprulephsonjugctivitisparg) vernal gonjuncigitis. but y| phenol hydr azones of
Formul a (5.2.10); . Zeneca ZD-2138 of Fornula (5.2.11); SB-210661 of Fornula
(5.2.12); pyr i divRis of whatereryes evology, ap srhipsrnags: of aveibnietise remby setegted

2- CyanoqoRplhk BRoUGRBRAMNEG ok trflGm¥Bh of AL Gir LRk QRN Riitis;
MG B0 M BR6 Db DAY % T B5E: Farthe SHaNIAF v SOTRA i

iridocyclitis; granulomatous uveitis; nongranulomatous uveitis; phacoantigenic uveitis; posterior

uveitis; choroiditis; and chorioretinitis;
— psoriasis;

— multiple sclerosis of whatever type, etiology, or pathogenesis; or multiple sclerosis that
is a member selected from the group consisting of primary progressive multiple sclerosis; and

relapsing remitting multiplé sclerosis;

— autoimmune/inflammatory diseases of whatever type, etiology, or pathogenesis; or an
autoimmune/inflammatory disease that is a member selected from the group consisting of
autoimmune hematological disorders; hemolytic anemia; aplastic anemia; pure red cell anemia;
idiopathic ~thrombocytopenic purpura; systemic lupus erythematosus; polychondritis;

scleroderma; Wegner's granulomatosis; dermatomyositis; chronic active hepatitis; myasthenia



(b) Receptor antagonists for |eukotrienes LTB4, LTC4, LTD4, and LTE4

sel ected fromthe group consisting of phenothiazin-3-one co SHH 004

L- 651, 392; am di no conpound CGS-25019c; benzoxazol am ne cogg

ont azol ast; benzenecar boxi m dam de conpound Bi L 284/ 260;. conpounds
zafirlukast, ablukast, nontelukast, pranlukast, verlukast (M-679),

RG 12525, Ro- 245913, iral ukast (CGP 45t4%A) . and BAY x 7195; (c) PDE4
inhibitors; (d) 5-Lipoxygenase (5-LO inhibitors; and 5-1i poxygenase
activatin rotein (FLAP) ntagoni sts; (e) Dual inhibitors of

5-1 i poxy FEHAE SEIY. Hd"Y’a CHGoIHPRLhic, $PTHE; AU RTRE inHAmmalgryt bewe) disepsesy) -
(f) (9) &@%ﬁhkbm%ﬂiﬁh@@%@éﬁt&d&&ﬁﬁﬁhﬁ$ alﬂ%EBé;radeE%AeaseLaéRdmd&ﬁdaw&%

Anti histamnic Hi recept or ant agoni StS cetiriZi ne, | or at adi ne,
des| or at 4P hyRersnEEST REcURTEY BNy Wby Awhoss; jureale ﬁ‘l‘f@ﬁﬁﬁﬁéﬁl dighitese;

(h) Gast rpakmt epld ¥ ankdRiof 8G&RL; Og'raﬁ’tﬂ&ﬁ%ﬂé of %ostéﬂc)r ykitis; kéAfhe LRRQGRRL OF
agoni st vasoconstrictor sympathom netic agent adm ni stered raI ly or

t opi cal | yePidsmici kerategeniunshyitisistiffuseeintestisial Ptﬂmwmeﬁlgpm pr eﬁmmt@d ilerg Bbrosis;
propyl hexedy, m& mtsﬂa@yemsw s@ﬁ&x}lprg&%ag QEH} HARGR ﬂﬂg' Wfh and
OI‘I e ny

naphazollne I de met azo tetr rozol1ne
hydr ochl oviﬂwett nmgltrmpeet}IaMm ecutd gld)rr@czﬂbmphdes, idinplathic hr;aphmhe pyrrwbpme,i m'mimal

hydrochl t or ord i ted
in (i) aboé%gl nB)’mg%? n‘%ﬂ%’%'g £ ygg}gmgir%er?r%‘%e | n%g% i) SO?Q?E@‘ TRC O*;—‘(I)I,I'ga <o
(5-LO as:ontactl tdedmatitis( aa)]le@ove:;nta(ck) démtahuk)olbemgnglfaamage rﬁemphmiﬂi rEpiphigus

brom de; |un1br .oxitrapiu rom de; pirenzepine; and
telenzepfﬁé ?u&Q%%P Cmﬁf%ﬁé@%%%@? 8fi%ts sel ected fromthe group
consi sting of netaprot r.o 0 | soprenaline,. al buterol,

sal but anol , f or Kot erof O?d%gﬁ%? Sﬁgejecﬁlg?gﬁlf"ﬂrf%oéggb ]:f’ﬂ'ﬁg?r? ne,

bitolterol, and rbutero e.and am I|ne

cronogl ycat e; l\/Uscarl oY {rjéewc-ell_ e%s%/ﬂ:?bTﬁé nkéaﬁ%'efvg’ﬂp ale8Hi % Batgowlsl or

i nhi bi torisﬂa(mNﬁd%b@sl)qwamiiheﬁnetﬁmtcmanmdmbé:}Ss%[eEﬁd folin dhd YrodP Rénsisiihg( o) ulédRfine
sel ective hush(b%‘) co ag@r?gu% cgl)l(hs ¢olitis polyposa; transmural colitis; and Crohn's disease (CD);.

=

— septic shock of whatever type, etiology, or pathogenesis; or septic shock that is a
member selected from the group consisting of renal failure; acute renal failure; cachexia; malarial
cachexia; hypophysial cachexia; uremic cachexia; cardiac cachexia; cachexia suprarenalis or
Addison’s disease; cancerous cachexia; and cachexia as a consequence of infection by the human
immunodeficiency virus (HIV);

— 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
central nervous system disorder that is a member selected from the group consisting of depression;
Parkinson’s disease; learning and memory impairment; tardive dyskinesia; drug dependence;
arteriosclerotic dementia; and dementias that accompany Huntington's chorea, Wilson's disease,
paralysis agitans, and thalamic atrophies;

— infection, especially infection by viruses wherein such viruses increase the production of
TNF-o in their host, or wherein such viruses are sensitive to upregulation of TNF-o in their host so

that their replication or other vital activities are adversely impacted,jincluding a virus which is a



(r) Insulin-like gromth factor type | (IG-1) mnetics; (s) G clesonide;
(t) I'nhaled glucocorticoids with reduced system c side effects %%gfted
fromthe group consisting of prednisone, prednisolone, fluﬁ0§W®i 4
trianci nol one acetoni de, becl onet hasone di propi onate, budesoni de,
fluticasone propionate, and nonetasone furoate; Tryptase inhibitors;

Pl atel et activating factor (PAF) antagoﬂﬁ@ts; Monocl onal anti bodi es active
agai nst endogenous inflammatory entities; |IPL 576; Anti-tunor necrosis

factor (TNF(.X en seJected fromth roup._consi sting of etanercept
inflixi nﬁ'b%ﬂgbi%.ae%%ﬁé, om fhe grogp consishigs O?Pg\é‘)lr ﬁ{‘&a'_) and 37 cytomyegaloyigys, %M?ﬁ)
(i) (J] inflARDEd &R REde8nfl R hﬁu&@,%u(ﬁﬁcg%@ﬁd 208erQhd @%Wxge; TCR
peptides; Interleukin converting enzyme (ICE) inhibitors; | MPDH

i nhi bitors; Adhe&isomdRhgeinfclf WhdrQh Saill Yehdd dhdl Gundh ArcbeAlliRORNIpgilation
Cat hepsi ns; MAP ki nase inhibitors; G ucose-6 phosphate dehydrogenase

i nhi bi t oP¥; TN /F fligth TNF-grprodstip i thelsrhoatn whgio Aflnistered finj cqnjrmchen withrtodr an
aur ot hi 0 g9k AP chdicedBF ik BRk:RAt Yishdleié JEAP I £ RHRSons, Mﬁuﬁg%ﬂpﬁ&%ﬁﬁ&\ﬁe
agents selected fromthe group consisting of cydosporine, azathioprine, and
met hot r exatnelynpikiay, Ihemnycio Bt imideaeles. deftimaede scpnprplehmicgnanele, enth setetdnagplef

col Chi C1 fazolek] JudaHLAE e tirHBS61e) ARk PhbPhSIet S CARBSEATR B WBsomal
consi sting of allopurinol;
Amphotericin B; and
— ischemia-reperfusion injury; autoimmune diabetes; retinal autoimmunity; chronic

Iymphocytic leukemia; HIV infections; lupus erythematosus; kidney and ureter disease; urogenital
and gastrointestinal disorders; and prostate diseases.

9. The use according to Claim 8 wherein said disease, disorder, or condition is a member selected
from the group consisiting of (1) inflammatory diseases and conditions comprising: joint
inﬂaﬁ\maﬁon, theumatoid arthrifis, rheumatoid spondylitis, osteoarthritis, inflammatory bowel
disease, ulcerative colitis, chronic glomerulonephritis, dermatitis, and Crohn's disease; (2)
respiratory diseases and conditions comprising: asthma, acute respiratory distress syndrome,
chronic pulmonary inflammatory disease, bronchitis, chronic obstructive airway disease, and
silicosis; (3) infectious diseases and conditions comprising: sepsis, septic shock, endotoxic shock,
gram negative sepsis, toxic shock syndrome, fever and myalgias due to bacterial, viral or fungal
infection, and influenza; (4) immune diseases and conditions comprising: autoimmune diabetes,
systemic lupus erythematosis, graft vs. host reaction, allograft rejections, multiple sclerosis,
psoriasis, and allergic rhinitis; and (5} other diseases and conditions comprising: bone resorption
diseases; reperfusion injury; cachexia secondary to infection or malignancy; cachexia secondary to
humanracquired immune deficiency syndrome {AIDS), human immunodeficiency virus (HIV)
infection, or AIDS related complex (ARC); keloid formation; scar tissue formation; type 1 diabetes
mellitus; and leukemia.

10. The combination of a compound of Formula (1.0.0) as defined in Claim 1 or a compound as

) defined in'claim 4 or 5 together with one or more members selected from the group consisting of
the following:

(a) Leukotriene biosynthesis inhibitors, 5-lipoxygenase (5-LO) inhibitors, and 5-

lipoxygenase activating protein (FLAP) antagoniéts selected from the group consisting of zileuton;

ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5-substituted)-thiophene-2-



(mm Uricosuric agents selected fromthe group consisting of probenecid,
sui fi npyrazone, and benzbromarone; (nn) Antineoplastic age%% @%&? are
antimtotic drugs selected fromthe group consisting of vinbi a9t4 é and
vincristine; (oo) Gowth hornone secretagogues; (pp) Inhibitors of matrix
nmet al | opr ot eases (MWPs) that are selected fromthe group consisting of the
stronel ysins, the coll agenases, the gel étqonases, aggrecanase, coll agenase-1
(MW 30 July 2004 152 1), collagenase-2 (MW-8), collagenase-3 (MW-13),
stronelysiri 1 (MVWP-3), stromelysin-2 (MW- 10), and stronelysin-3

(MVP- 11) Allsylforamidest Bf Fprmyly r(aéﬁh Fodictgit-bptydghenyl hydpzanepof i Eormplag @2 10
growt h faches (PRER of FemukiGLab) @Btzms@vx&fhwr&ﬂ%@a@ﬁ ?g{ﬂﬂnﬁtﬂm&t&@d gs.oup
consi sting of basic fibroblast rowt h factor (bFGF); 8t uu) (vv)

Gr anul ocfraoRaRhtbaieneg sorpRusdy Lgﬁaﬂm A yagequindlise (aoxpoastt) k -74%@’&95 andgiley;and

Tachyki nighirlithe @mthNK3s HRCHRIGK sBELAGBANSIDose! ected from the group
consi sting of NKP-608C, S8 233412 (talnetant); and D-4418; (ww) El astase

i nhi bitors selldct Receptommiagengisdopleeknienss LG, 6T CUETPY and d TE>e0884 froanthe
(roc) Ad%p&ﬁ,l %sié&?g bf 51?&&)%&2@[9-9—%1’1‘? Eémpomd L-651,392; amidino compound CGS-25019¢;

benzoxazolamine compound ontazolast; benzenecarboximidamide compound BIIL 284/260;
compounds zafirlukast, ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-
245913, iralukast (CGP 45715A), and BAY x 7195;

{c)  PDEA inhibitors;

(d)  5-Lipoxygenase (5-LO) inhibitors; and 5-lipoxygenase activating protein (FLAP)
antagonists;

{e) Dual inhibitors of 5-lipoxygenase (5-LO} and antagonists of platelet activating factor
(PAF); '

() Leukotriene antagonists (LTRAs) of LTBs, LTCy, LTDy, and LTE;;

()  Antihistaminic H; receptor antagonists cetirizine, loratadine, desloratadine,
fexofenadine, astemnizole, azelastine, and chlorpheniramine;

()  Gastroprotective H; receptor antagonists;

@ oa— and oz—adrenoceptor agonist vasoconstrictor sympathomimetic agents
administered orally or topically for decongestant use, selected from the .g-roup consisting of
propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride, xylometazoline
hydrochloride, and ethylnorepinephrine hydrochloride;

4] one or more oi1— and oz—adrenoceptor agonists as recited in (i) above in
combination with one or more inhibitors of 5-lipoxygenase (5-LO) as recited in (a) above;

(k)  Anticholinergic égents ipratropium bromide; tiotropium bromide; oxitropium
“bromide; pirenzepine; and telenzepine;

() = Pr— to Ps—adrenoceptor agonists selected from the group consisting of
metaproterenol, isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol,
terbutaline, orciprenaline, bitolterol, and pirbuterol;

(m) Theophylline and aminophylline;

(n)  Sodium cromoglycat;iz; ,

(o) Muscarinic receptor (M1, M2, and M3) antagonists;

(p)  COX-1 inhibitors (NSAIDs); and nitric oxide NSAIDs;
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() COX-2 selective inhibitor rofecoxib;

(¥) Insulin-like growth factor type I (IGF-1) mimetics;

(s) Ciclesonide;

{® Inhaled glucocorticoids with reduced systemic side effects selected from the group
consisting of prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone
dipropionate, budesonide, fluticasone propionate, and mometasone furoate;

(u)  Tryptase inhibitors;

(v}  Platelet activating factor (PAF) antagonists;

(w}  Monoclonal antibodies active against endogenous inflammatory entities;

(x)  IPL576;

(y)  Anti-tumor necrosis factor (TNFa) agents selected from the group consisting of
etanercept, infliximab, and D2E7;

(z27 DMARD:s selected from the group consisting of leflunomide;

(aa) TCR peptides;

(bb) Interleukin converting enzyme (ICE) inhibitors;

(cc) IMPDH inhibitors;

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

(ee) Cathepsins;

(fff  MAP kinase inhibitors;

(gg) Glucose-6 phosphate dehydrogenase inhibitors;

(hh) Kinin-B; - and B -receptor antagonists;

(i)  Gold in the form of an aurothio group in combination with hydrophilic groups;

(i) - Immunosuppressive agents selected from the group consisting of cyclosporine,
azathioprine, and methotrexate;

(kk)  Anti-gout agents selected from the group consisting of colchicine;

()  Xanthine oxidase inhibitors selected from the group consisting of allopurinoi;

(mm) Uricosuric agents selected from the group consisting of probenecid, sulfinpyrazone,
and benzbromarone;

{nn) Antineoplastic agents that are antimitotic drugs selected from the group consisting
of vinblastine and vincristine;

(0o)  Growth hormone secretagogues;

(pp) Inhibitors of matrix metalloproteases (MMPs) that are selected from the group

consisting of the stromelysins, the collagenases, the gelatinases, aggrecanase, collagenase-1 (MMP-
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1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-
10), and stromelysin-3 (MMP-11);

(qq) Transforming growth factor (TGFf);

(rr)  Platelet-derived growth factor (PDGF);

(ss)  Fibroblast growth factor selected from the group consisting of basic fibroblast
growth factor (bFGF);

(tt)  Granulocyte macrophage colony stimulating factor (GM-CSF);

(uu) Capsaicin;

(vv) Tachykinin NX; and NK; receptor antagonists selected from the group consisting of
NKP-608C; SB-233412 (talnetant); and D-4418;

(ww) Elastase inhibitors selected from the group consisting of UT-77 and ZD-0892; and

(xx} Adenosine A2a receptor agonists.



