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PCT/ GB97/ 03154 BI CYCLI C ARYL CARBOXAM DES AND THEI R THERAPEUTI C USE Fi el d
of the Invention The present invention relates to novel heterocyclic
conpounds and pharmaceuti cal |l y-acceptable salts thereof, processes for
their prodyg 99&4 d formulation 5 and use as phar rraceui,bf,@,;g.,m@,ckground
of the I nven i-on Th| enyl benzoxazol es vm th anti-aggregating activity are
described in Eur. J. Med. Chem (1994) ©29:75. EP-A-01 16938 and J Med Chem
(1987) 30 62 descri be het er oar on carbx- 10 am des as _lipolysis

i nhi bi tors usef BICYGLIGAR] R AMIDES AN THEIR ' HCUSER o

hypertri gl ycﬁélh%?fﬂe%vemﬁ 9406783 and V\DA— 9406782 descrl be

het er oar yl sul'phonam des havi ng i nsecticidal, nematicidal, acaricidal and
fungicidal activiThe. preemt Joeatian rdlatesr ity noveh yhatorpcyshe | corngouads ofnd

het er oar yl oun in.in Ok S r ounds
are descri be@%%%gﬁﬁ%%gtﬁm%%ug% ogtpgoqeﬁs%\% k‘?ﬁ%@%&gﬁﬁg tﬁ"ﬂ‘ﬁ%@

- descri bes5 anamdaisel gy phafhaceitizalef het er oaryl conpounds. Qui noxal ines are

di scl osed as girfor gggge enhancers for animals in EP-A- 0456067. 20

Benzi m dazol LU 98s dopami ne antagoni sts in WO A-9422839.

DE- A- 4237617 di S@-ﬂﬁﬁ%lgbﬁbﬁﬁ&@ With Af-a8itbgaRlag Rflily dre 3GEMed in Fur. J. Med.
Phosphodi est erases (P 2[ and Tunour crosis Factor (TNF), their nodes:of
action and t@Gkem {i994p2%¥3.c utilities of inhibitors thereof, are described
In WO A- 9720833 P S por at ed
herei n by refereﬁ@gA ﬂé@glé_?]ﬁg}cg *&EQ@% ?s%ﬁg%réb\gi‘g%r a%[(c%%c%é%( havi ng
utility s F‘EEidesnds TEpbiysininhbitdre nsefulSianhe rtyeatrient lof idcheminthieam diseass dndventi on
is directed o th h rmaceutlcal use of a conpound of formula (i) below to
treat di seas®Pg # exanpl e disease states associated with proteins
whi ch nedi ate Ce'W@L.&I%@G?ﬁsB \thd WOSA00408 218018 sEritR)het el \\flsmwaﬁaﬁﬂdmngecr osi s

factor and/or by 30 inhibiti n%bﬁlhosp odi esterase | According to the
i nventi on, nisesticidabnsmatinidal, aeari qidal pativity.

WO-A-9604251 describes aryloxy derivatives of heteroaryl compounds as
15  bradykinin inhibitors.
Heteroaryl compounds are described as fibrinogen antagonists in W0-A-9408962,

EP-A-0498722 describes amide derivatives of-heteroaryl compounds.

‘Quinoxalines are disclosed as performance enhancers for animals in EP-A-
0456067.

20 Benzimidazoles are described as dopamine antagonists in W0-A-9422839,

DE-A-4237617 discloses imidazoles as antiparasitic agents.

Phosphodiesterases (PDE) and Tumour Necrosis Factor (TNF), their modes of
action and the therapeutic utilities of inhibitors theréof, are described in WO-A-9720833
and PCT/GB97/01361, the contents of which are incorporated herein by reference. The

25 same documents disclose carboxamides having utility as PDE and TNF inhibitors.
Summary of the Invention .

This invention is directed to the pharmaceutical use of a compound of formula (i)
below to treat disease states, for example disease states associated with proteins which
mediate cellular activity, for example by inhibiting tumour necrosis factor and/or by

30 inhibiting phosphodiesterase I'V. According to the invention, novel compounds are of
formula (i):
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PCT/ (B97/ 03154 2 [err] wherein (1) Xis Nand (a) Zis =CRerr]-CRlerr]=
and Yis N (b) Zis =CRerr]- and Yis O S or 10 NRerr], or (c) Zis
=CRlerr]-N=and Yis CRerr], or (2) Xis N4, Zis -CR=and Yis N Qis
Oor S, R Rlerr] are the sane or different and apgrRashe

COR[err], ( ’girlr Rl err] alkyl - C(:NCR[%r:r])R[err Per 3154
NR[err]Rerr], CON(R[err])[err] hal ogen, [err], CN, CJerr]H,
CJerr]Rerr],Rerr],COhet where het is a heterocyclic ring (such as

nor phol i ne or piperidine) attachedxwaza N atomin the 15 ring and
optionally substituted with one or Rlerr] or 20 Rlerr] is OH,

t hi oal kyl, or Cerr] al koxy oal kdxy each optionally substituted with
.one or nore hal ogens; 25 is Hor alkyl; Rerr] is aryl or
het eroaryl, either of which mayjjbe optionally fgubstituted with one or nore
substituents chosen from hal ogek | @Qrzl en-substituted al kyl ,-

= hydr oxy, oﬁtionally hal ogen- subst koX %glerr]H, CJerr]Rerr],
CONR[err]Rerr], COR[err], SOerr]Rerrj{tSgerr]NRerr]Rerr],
NR[err]Rerr] and CN; 30 each R[%rr] i s independently H or a group
selected fromal kyl, cycloal kyl, aryl, heteroaryl, heterocyclo, arylalkyl,
het er oaryl al kyl and het erocycl oal kyl, any of which groups is optionally
substituted at any position with Rerr]; WO 98/ 22460

PCT/ GB97/ 03154vherer[(£) X s N sndx{akZlis =CB,CReyand GRE &, (§),Z BIRCB;+dnd R i8r0] S &N,

err]H, r rrl, rr err], or 3 rl,. r] is.H _alkyl,
f'[iu oa} ky|1,8q<a$@ﬁ~3 5[@%]555%“% *H‘]é&:}s c?fd?%’@ﬁ%aé@dﬁﬁm k§| ,
het erocycl oal kyl, @ikplgz®f bonyl, al koxycarbonyl, aryl carbonyl,

het eroaryl carbonyl, heterocycl ocarbonyl, alkylsul phonyl, arylsul phonyl,
het er oar yl sul phonyR; andR, &e thehsamerasdjfférens . ang aeensach OQRer €I=NQR$R, watliH |

cycl oal kyl, aryl erQary! r Opp & I er gar, or
het er ocycl oal gllﬁogshﬁR?g?%’] %?e?r“?" F@g‘%én h%g’értgiégéﬁ'c&? h"gﬁts ucﬁétlzj{}::ﬁ'1 ere
mor phol i ne or htiipeheaaioayeljc rongt(suwh ab mprpholiretaripipesdinei atthchiefl @iara) N atom in the

15 ring and optionally substituted with one or more R,,, or

m <

R, is OH, thioalkyl, or C, ¢ alkoxy or cycloalkoxy each optionally substituted with

one or more halogens;
25 R, is H or alkyl;

R, is aryl or heteroaryl, either of which may be optionally substituted with one or
more substituents chosen from halogen, optionally halogen-substituted alkyl, hydroxy,
optionally halogen-substituted alkoxy, COH, CO,R;q, CONR;;R;;, COR, SO,R,,
SO,;NR;R;;, NR;R, and CN;

30 each R, is independently H or a group selected from alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl and heterocycloalkyl, any of which

groups is optionally substituted at any position with R,;



Rlerr] is alkyl, cycloal kyl, aryl, heteroaryl, heterocyclo, arylalkyl,

het eroaryl al kyl or heterocycloal kyl; 10 Rlerr] and R err] are the
same or different and are each Hor Rerr]; Rerr] is Rerr] optionally
substituted with one or nore Rlerr]; Rerr] is alkyl, arylalkyl or
het er oaryl ayb¥haagnd Rlerr] is alkyl, Vis Oor Serr] angcecesvnesssh and
phar maceuti cal | y-acceptabl e salts thereofy 15 Conmpounds of the

i nvention have a bicyclic aryl nucleus. Depending on the definitions of X

Y and Z, they are (®,#®aligllihpdrsgy), mqwﬁ,kp)crb@u,ﬂxecgt,gtomm{,m@mm@s or

ben2|nn|dazoles (Ic) gui nazol i nes (2) benziniidazoles (differently

substituted fromt I?@!?é“v atkitle pycloglkyl, F‘b’bﬁ@%‘&%ﬂﬂé‘ﬂ?@@éﬂ‘?’ﬁ%‘ﬂw t he
subcl ai ms. De nt t

.pharmaceutical ly-a %ﬁaﬁbliﬂ}%{bta }s{ﬁardéﬁgﬁégbn%‘cleu%?gﬁb%w aglgieept ali)faéboggée
salts and pharhcmmyclowbdnyl- acalkylsuigtiosylaci arylsdghanybn deteccarylsGlphosyln of t he

conpounds h. an I di m S.
- Sui tabl e p(I‘)Ffar %YFS&'}‘V%Q@&@??;@W@ g@%@aiﬂylg h?[ﬁ E'be,beiﬁg?%f: s?ﬁaﬁ?{’ such
as al kali et aletcpaurfialkyl @F harerasyelcalkyr et Nmﬁ,a&iﬁetemyoﬁé g (sGclpd¥i mdiphdlin s such
as that provided w_th ethylenedi am ne. Certain of the conpounds
of formula (i yormineading)sptionally aﬁst&meﬁm@rlhup formacid addition salts.
Suitabl e acid addi Bl I QE@ la1MSE SR gani c
salts such as the ;HQQ% ?éﬁlﬁ#‘?ﬁ H‘g 0s g?gltob rarv'lifslezﬂ‘ﬁﬁydE roc olr(Yq%F and
hydr obr om de mrqmdpﬂbbdeut i cal y accept abI e organic acid addi tion salts
such as acgjate, tart benzoat e,
ascor bat e, " net hane%'u "gtﬁ‘g& ergﬂif’er A %re %ra'i#ga“? rﬁ]"’

gl ycer ophosphat e arlitqi3 mku,m(pﬂmaﬂysubptha&ﬂhaﬂﬁme“dhmorﬂm maceut i cal | y-accept abl e
salts of the corrpo f for gi) ar? regared usi ng conventi onal
procedur es. gﬁo‘"ﬁa‘ or hetefoaryla

PCT/ GB97/ 03154 4 Ithygmkylbe,sa@QFgcdnatnqglzhy those skilled in the art that
sonme of the corrpound’s of ' formula (i) may exist in nore than one tautoneric

form This inventi end ml@@*%ﬁcpptﬂﬂm&!iﬁﬂ?em forms. It will be
appr eci at egy t hat tgﬁ IRRURGRe AOSRIH! geﬁ%wgaﬁ: Ar{?"rﬁx%ﬁs"nD‘égéehd g'UnaﬁxQ one

or nore asymmetric ubstitute car on at resen one or '
nmore of these deﬁgltmebe.cYmer,ﬁ!e;anemw) qummimeml(kbbbémnxnzblas,(bm)ztlnmleyme r| se

to

benzimidazoles, (1c) quinazolines or (2) benzimidazoles (differently substituted from those
under 1b). Preferred compounds are defined in the subclaims.
Description of the Invention

20 Suitable pharmaceutically-acceptable salts are pharmaceutically-acceptable base
salts and pharmaceutically-acceptable acid addition salts. Certain of the compounds of
formula (i) which contain an acidic group form base salts. Suitable pharmaceutically-
acceptable base salts include metal salts, such as alkali metal salts for example sodium
salts, or organic amine salts such as that provided with ethylenediamine.

25 Certain of the compounds of formula (i) which contain an amino group form acid
addition salts. Suitable acid addition salts include pharmaceutically-acceptable inorganic
salts such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and
pharmaceutically-acceptable organic acicl addition salts such as acetate, tartrate, maleate,
citrate, succinate, benzoate, ascorbate, methane-sulphate, o-ketoglutarate, o-

30 glycerophosphate and glucose-1-phosphate. The pharmaceutically-acceptable salts of the

compounds of formula (i) are prepared using conventional procedures.



stereoi soners, and in each case the invention is to be understood to extend
to all such stereoisoners, including enantioners, and di astereoi soners and
m xtures including racem ¢ m xtures thereof Wen used herein the term al kyl
whet her used al one or when used as a part of 10 another group includes

strai ght anﬂ,q% ighed chain alkyl groups containing up to ggrdmihsssl koxy
means an al Kyl™- group in which the alkyl group is as previously

descri bed. Cycl oal kyl includes a non-aronatic cyclic or nmulticyclic ring

system of about 3 to car ba ons. The cval i | kvl optional |l v be
partially unsatur a?te ﬂl%&“?Frg‘g?'f@§2¥/%%ﬁlgﬁeg ')é&el %‘aﬁ%ﬁty !Wef‘r’g?“b"u%“fpﬁ" i%h
cycl oal kyl i s fofsmie(i) mag esiftGw emord\thgh oné Chutahcris farm. his inddndomextendsnoaltycl i c

or multicyclic carbocyclic group contajning about 6 tq. 10 carbon, at ons.
Aryl al kyl neaﬁ%“‘%‘ﬂerﬁ%ﬂs'éf\!@lbg %mm%cﬂm?%h%mﬁ%& eigMentign.Lan o

descri bed her ehhaintdiik OF ARFe/dsihif¥iricllRANEstRut BEERBA kBTS2 TRY breSin@s!Bf GHeGr
het erocycl oal kyl nmeans a heterocycl o-al kyl group. Al kyl carbonyl neans an

-al kyl - GO dr oupererpfyshesehasymmetsicisentery isup dompaundpefofarmuls) §) eansgive tisel to

Aryl car bonyl LV - ‘] ' ' S
previ ously deggge?g(g%%%%ea&?nc%@%g%dh%ﬂ%rﬂegEgLgﬁﬁ%g%éoggo% fé&é% %lir %“SE and
het er ocycl ocarskepstjsomen dcduding Redntivraery,@ahd difitredisomais.and\mixhses indladiyd rac@es an

aryl-SQ err]- group .jn ich the aryl group is as previously described.
Het er oar yl sul 5%5?1‘9@‘ %f;rlgg a heteroaryl-Sderr]- group and

het erocycl osul phOnWJhéﬁﬁﬁE&h&gih%&&ﬁﬁ!&kﬂnﬁqe?h§dd'ai&k%9«hetﬁhl‘e‘él’@é‘i§fa&%y'
means an al kyl oxy-CO- group in which the al koxy group is as previously 25

descri bed. 100 lappibengmvprindudesstrright-and branghed eajneiey] groupseptaininasp tol$ ateres. al ky |
about & 10 morirgRtsks TGO Groub ¥ SRRERE by drilh S8R RRY dettried ©

sat urat ed or pGycicatidyl includesat nonedremijtiodyelicommoltieyctic ring systend of dbwu8 aord0i n t he
ring systemis_an el ene ot her an carbo hosen .f rom amongst ,ni.t rogen,
oxygen or sul rfﬁ{aﬂ"“ Ut . ?%Yyéﬁ%gwlm%%‘?né‘yo Paét"‘glyt‘@%ateg‘aéﬁﬂ?wé?"lo
nmenber ed ar onkhdafis ARPEIGANEA-I-grovp ifWhichCy6lbalkyl Y 64 Geined abbve] A/l $48dafEah N

whi ch one or nore ofthe atons In the ring systemis an el enent other than

carbon, chidserfromefia mennsydic onmultisydis cabegustic:strp sentgRg abqut SgedPrcedpona N
PCT/ GB071 031542 R SR eaff Bl erin the vl and kg desriped
menber ed sat urheteinl Heterparylalkyl| theans athetesoaryl-alicyh gopp|and heteraeytioalicy} ahdans a
hydrocarbon r ih%o%&gipyl L.Dou}milﬁyrfcaxgo%ﬁyl Peantan %lk%tC(s-rk?oup in which the alkyl group
is as previously described. Arylcarbonyl means an aryl-CO- group in which the aryl group
20 is as previously described. Heteroarylcarbonyl means a heteroaryl-CO- group and
heterocyclocarbonyl means a heterocyclo-CO- group. Arylsulphonyl means an aryl-SO,-
group in which the aryl group is as previously described. Heteroarylsuiphony! means a
heteroaryl-SO,- group and heterocyclosulphonyl means a heterocyclo-SO,- group.
Alkoxycarbonyl means an alkyloxy-CO- group in which the alkoxy group is as previously
25  described. Alkylsulphonyl means an alkyl-SO,- group in which the alkyl group is as
previously described. Heterocyclic ring means about a 5 to about a 10 membered
monocyclic or multicyclic ring system (which may saturated or partially unsaturated)
wherein one or more of the atoms in the ring system is an element other than carbon
chosen from amongst nitrogen, oxygen or sulphur atoms. Heteroaryl means about a 5 to
30 about a 10 membered aromatic monocyclic or multicyclic hydrocarbon ring system in
which one or more of the atoms in the ring system is an element other than carbon, chosen

from amongst nitrogen, oxygen or sulphur; if desired, a N atom may be in the form of an



atons in the ring systemis an el enent other than carbon, chosen from
anongst nitrogen, oxygen or sul phur. Hal ogen neans fluorine, chlorine,

bromi ne or iodine. 5 "TNF nedi ated di sease or disease states" neans
any and all disease states in which TNF plays a role, either by production
of TNF itselhospsedy TNF causing another cytokine to be recrapdesiss/ch as
but not limte O IL-I or IL-6. A diseage state in which IL- 1, for

i nstance, is a nmjor conponent, and whosé production or action is

exacer bated or,,secrefed in .response to. TNk d therefor e c h,dered a
di sease state l\r[ﬁ%ﬁgt ltélgteb%‘/:ycﬁ\lﬁ‘. '}Rsa%ﬂﬁ as W"fg bl# "F?ﬂbgr I?ngl\%r%e as p%%al"y

| ynphot oxi n) hasratddasmodickd e multialclib aydrbegbonwing sysiddrin velicH orfecdr hork 6Pthe as
cachectin), and sin&g each induc?s st m | ar bi o) ogic re§¥onses and binds to

‘the sane cel | (oS ip tedng ystemibinelemgnt pthes thancaiporpghosen frqm amangsh AKPEEed by

the conpounds HLedatR sBpRRESHilogeR Wiahd MbriRdl EnlohRS bAIAnd 6 iBliRe." €f erred to
collectively as” " TNF" unl ess Specifically delineated otherw se. 15 :

- This inventd on rel ATWE mediated diasasec disepse siaten” memns gmoand; aliidissaseiskagestimwhich
her aof and 1 oh e ARRB PR FBte bl bl e byt e R it ot

t her eof , whi choberdeased sachead butrios limited @ Lol ardLeb. rfadisedse statedd dvitich Tva, rount

of a conpound ,of Fornmula (i) or a pharmaceptically- acceptable salt thereof
20 COTP U itapor, im A GPEPORES: A0 NHTS A O pbign SAYALAEhALEY QF SPTTEIEY o

al lergic and ijpfdssineeith INF, Hbfi@ Biefifore bl Edrididerdd a dke4sh SBite MEMIALY By PNPNARI ti s,
chroni c obstructive airways di sease, chronic pul nonary i nfl amrat Oréls
50| S,

di sease, at®pi BNErlaise known alymphatoxin)hasslose structisalihgmology avity ENF-m

‘al l ergi c conj LVE bd Bt : ' oy Lo bt S -pegggq,g' ye,
allergic res pgﬁgg'g\‘lk %\Ac??%Mg%@%‘%&%@gﬁﬁéﬁﬁrgﬁd&{%ﬁa, ps%sﬁagglfng,g H%{gghet' S
di sease, 25 samgtchilutatrecep®r, mtlafNYoaartdSTNF-P ereinhibitedcphthe tompoynds of the
inflammation, arthritis, rheumatoid. arthrjtis,and,oth, rthritic

cond t 1 ons. sudieEE IHEBHANDRE B S rEre i GRreDa T e Sedtealy shock,
ul cerative coldelihdated CtiRRis¢ di sease, reperfusion injury of the nyocardi um
and brain, chronic _glonmerul onephritis, endotoxic shock and adult
respiratoryp di st reddisdfyartion ralatesito;a mghipd fos mediping or iphibiting the eppyanatie activitef ul i n
the treatnment Qf_.di -} BE bB} 3 : [ P&‘ﬁan hak Lth '
cerebral met abécj)(l ‘fagdl? %ﬁ%cgls‘tql} gﬁ?ﬁgﬂﬁmag mgg@ég;ﬁfﬁgé&ﬁr | ty,asfggﬁilﬁtﬁgetﬁrréent I a
(Al zhei mer ' s diredustien) of Thélfrinra/mammaliin nesd theaeof owiicht eomhprisestadPinistéringdon said
S'szfeﬁlsel ndepr Wé}%%ﬂédﬁduﬂi BF § ol BORA dPForhiz )Vor BphRinfa2hRicdlyS @l SO
PCT/ GB97/ 03154acceptable salt thereof.

20 PDE 1V inhibitors are useful in the treatment of a variety of allergic and

inflammatory diseases, including: asthma, chronic bronchitis, chronic obstructive airways
disease, chronic pulmonary inflammatory disease, atopic dermatitis, atopic eczema,
urticaria, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, inflammation of the
eye, allergic responses in the eye, eosinophilic granuloma, psoriasis, Bechet's disease,
25  erythematosis, anaphylactoid purpura nephritis, joint inflammation, arthritis, rheumatoid
arthritis and other arthritic conditions such as rheumatoid spondylitis and osteoarthritis,
septic shock, ulcerative colitis, Crohn's disease, reperfusion injury of the myocardium and
brain, chronic glomerulonephritis, endotoxic shock and adult respiratory distress
syndrome. In addition, PDE IV inhibitors are useful in the treatment of diabetes insipidus
30 and conditions associated with cerebral metabolic inhibition, such as cerebral senility,
senile dementia (Alzheimer's disease), memory impairment associated with Parkinson's

disease, depression and multi-infarct dementia. PDE IV inhibitors are also useful in



6 conditions aneliorated by neuroprotectant activity, such as cardiac
arrest, stroke and intermttent claudication. Additionally, PDE IV

i nhibitors could have utility as gastroprotectants. A preferred enbodi nent
of the therapeutic nethods of the present invention is the treatnent of
asthma. 5 : he viruses contenpl ated for treatnent ' t hose
t hat prodUGQOPNEMQg a result of infection, or those'mhichag$gh%gﬁg?%ive to
i nhibition, such as by decreased replication, directly or indirectly, by

the TNF inhibitors of Farnmul.a (i). Such viruses inclu but ar.e. not
i toa to 1 opditipf srsnbiiidhy delrop il gk wich B Eiiac Mkye i i
adenovi r us andntefifiitteiftr plesdiGtion PAditionallySBBE P Ghhibifors udtildNBdve! itifity €@st O,
Herpes 10 zoster and Herpes sinplex. This invention nore specifically

relates to a rE3StFRPEOtERtants. ok prefrired embadiment offthe therapgutig methadsefithe present

| rmunodeficie e ' conprises adm nistering to such nmanmal
an effective ?ﬁéﬁﬁ]‘?&*ﬁ%ﬂeg%@n‘gf a conpound of Fornula (i) or a -

- phar maceut iscal | y- adbe pirsses eontempiatedhfor tredtme® herein are thddeghat pnplnceTNFag at hi s

i nvention may be,al so.he us [N .associatign wt.h.t.he veterinary treatnent
of ani s, B e R feran dhdsf HACHe Aphoble i itbiien 2R B ettt The
medi at ed di seasgliation] diréotigtoféntirectly)) by SRETINF Griibitsrsosf Fur@play(i)ac8uch adrhges | N
ani mal s i ncl ude di sease stages such _as those noted above, but in particular
viral infectidrdudeshuhpreayt puted, ¢y HfVr y d8Y-2 3ud BO¥;3. sytomgesalovigs (GMiYX ed to
feline I MMUNOQgkeh SAENVIRLaHE the Berged rflip Bf viRisdCEuch 88, bV hdtdimited {& RebRY Such
as. equi ne infectious anaem a virus, caprine arthriti's virus, visna virus,
maedi vir U amdstenand Herpessimpiexuses. The conpounds of this invention are

al so useful in tre IWR pte, . f | el tions, re,such
yeast and fungi ar ?dgen5|itgﬁ\ﬁ)’§}etsgecb%§§3§fa§{|;5ln E@yé‘?ﬁhg%t?&vﬁ ""'éafl’\i,\%ﬁﬁfteq’NF
producti on i n witlva huarp inefratodefitietcys eiase(FH VY twhiflncormprised admihisteting tongah
meningitis. 25 he c u%gs}.of forpulba (i) ar referably in
har maceut | ¢al T4 P Ao aing et 0 & dantnephd R SBFRUR O o b
meant, inter 3hhhac&iticAlyiocdptidieauk tHerdoky- acceptabl e level of purity

excl udi ng nornal pharnmaceutical additives such as diluents and carriers,
and- i ncl udidhg no ndhecpapounds of Hhis iavention may de ajsorbeaised) sasseciation oith the,
phar maceut i cal s I | e | 300 r : tRgst 50%
excl udi ng nor rgg}/msﬁgﬁﬁ%g@%tk iebga “’?&f %E%egggﬁfnlt gue'é\d,nls’p!rneﬁ%rgaﬁ {‘}“‘9@%‘ a(Irfr'[)re
preferably 90%raductiont ITNF masliatedodisshses &ivltseairiett, thEmpeutivaiynof propHylacti¢ally, in

O 2 P SR S 85 b SRR S O i,

Examples of such viruses include, but are not limited to feline immunodeficiency virus

20  (FIV) or other retroviral infection such as equine infectious anaemia virus, caprine arthritis
virus, visna virus, maedi virus and other lentiviruses.

The compounds of this invention are also useful in treating parasite, yeast and
. fungal infections, where such yeast and fungi are sensitive to upregulation by TNF or will
elicit TNF production in vivo. A preferred disease state for treatment is fungal meningitis.
25 The compounds of formula (i) are preferably in pharmaceutically-acceptable form.
By pharmaceutically-acceptable form is meant, imter alia, of a pharmaceutically-acceptable
level of purity excluding normal pharmaceutical additives such as dilucnfs and carriers, and
including no material considered toxic at normal dosage levels. A pharmaceutically-
acceptable level of purity will generally be at least 50% excluding normal pharmaceutical

30 additives, preferably 75%, more preferably 90% and still more preferably 95%.
The invention further provides a process for the preparation of a compound of
formula (i), in which R;-R;s and Q, X, Y and Z are as defined above. It will be
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PCT/ GB97/ 03154 7 appreciated that functional groups such as am no, hydroxyl
or carboxyl groups present in the various conmpounds described bel ow, and
which it is desired to retain, may need to be in protected forns before any
reaction 'S‘P'b%’?m‘; ed. In such instances, renoval of the pepicRetazigy gr oup
may be the tirnal step in a particular reagtion. Suitable protecting groups
5 for such functionality will be apparenht to those skilled in the art.

For specific detail, Pr.otective oups._ i ni c thesis, W] ey

| nt er sci ence, Wﬁ@‘é‘ﬁ@gﬁﬁ'ﬁﬂ@ gr}gpgfc’sg&asf “%Flé‘g%fg’f?fg“??#ﬂmé PESFENt By mul a
(i) in which RiRwadious@bhpdunds ddtcriellbéloW ind Which@dPddir€roirétéin(the/ need gel e by
hydr ogenol ysi s_or hydrol ysis) a conpound of forrmula (j) in which gkerr]
_contains an appy Pyptected fotmsrbefigse ppy seaqtiondsy initiateds SInsuch inftagnes, remayal of they
group (eg 10 3 : éaRtid f
formula (i) coﬁ%‘r@%ﬁég’?‘é@gﬁ %ﬁgﬁﬁdaﬁépa‘%g?ggéﬁt e c%fggg%l?%&ggﬁ‘g#‘%guéﬁor-wl a
© (ii) with aSsufdratdhdusotionaityokillbe appareat to those skilled in the ast: (Flor spegifioidataily, seer |

t fi in.rglati. f I j
Conver tabi e 1 oPieshys ORipR Btremtic Snfierf i) B, TWlorhe it StPoepss 2
Rlerr] or grougs sepuraptddhipburide dRifofila Rf)einr Whick R)ecintaits| 3h 2OH otingiisds,
Y[err] and Z[err] represent >ﬁ_Y and Z g’r, grmcgnvertable o X, .Y and Z
respectively; §?R!°‘t°ﬁé‘82 eemple;by hydragsnplysis o Si5)  gempRyrng o pe@in to

d/ Z 2 X
;z[n 3; (r)]r ?/Fer g]r %&@%ﬁ%ﬁﬁs@[e@;m&é.omﬁéﬂp Rbfekénts atsmtalﬁie%t&nagg#oﬂgc to

to Z. The reaction of a carboXyli cid of
formula (iilP woedryn amine of formula (iii) may be carried out under any
sui tabl e conditions il ' . I .
carboxylic acid is é§ Eé\ic\é%tf{éﬁh% &? ’ga?%?l’lﬁé’g% g&%‘{&g{’ Pﬁ'g?mrﬁ‘ g‘(*:‘ir?gé’n ﬁ%%%élé(tﬂ%&‘gfre
ot her acti vat edn apyreprisecbasiorylieracidrof formulagii) witna suitalle amina of foemolh (#ipr nul a
(iii). Preferably, the reaction with the amne of formula (iii) is 30
carried out in the presence of a suitable base, for exanple an am ne base
such as triethylam ne, i rably in an appropriate soXveni such as

gzes VRS ,22460

di chl oronmet hane. I n sone ca . '
PCT/ GB97/ 03254 & oRgey” base, suctidas sodi uferydps nd a pol ar
sol vent such as di dr mam de- >
COH CONR4aRsa
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20
wherein R,, represents R, as defined in relation to formula (i) or a group convertable to
R; and R,, and R, similarly represent R, and R; or groups convertable to R, and R;
respectively and X', Y" and Z' represent X, Y and Z or groups convertableto X, Y and Z
respectively; and thereafter, if required, converting any group R;, to R; and/or R, to R,

25 and/orR,, to Ryand/or X' to X and/or Y' to Y and/or Z' to Z. The reaction of a carboxylic
acid of formula (ii) with an amine of formula (iii) may be carried out under any suitable
conditions known to those skilled in the art. Preferably, the carboxylic acid is converted
into an acid chloride, mixed anhydride or other activated intermediate prior to reaction
with an amine of formula (iii). Preferably, the reaction with the amine of formula (jii) is

30 carried out in the presence of a suitable base, for example an amine base such as

triethylamine, preferably in an appropriate solvent such as dichloromethane. In some cases



will be required. Carboxylic acids of fornmula (ii) are either comrercially
avai l abl e, previously descri bed conpounds or are prepared using standard
conditions known to those skilled 5 in the art. For exanple, a carboxylic
acid of formula (ii) is conveniently prepared froma conpound of formula
(iv), either: nyl ation to provide an al dehyde of for ol | owed
by oxi dati %03%2 ovide the acid of fornmula (ii), or by b%@ﬁg{@%% to
provi de brom de of formula (vi) foll ovvedsby carboxyl ation to provide an
acid of formula (ii). 10 Jerr], Fornylation of a, compound, of faormula (iv)
may be carri edSEge L?ﬁ"t?&?“"é EsRoduMhYdadR2Rg BR arkﬁ‘?mrg)‘ﬁh %@8‘“&%’1“?‘@ € n the
art, for exarrp}“pb%d;@a_ng phosphor ous oxychl ori de and di net hyl f ormam de at -
el evated tenperature. Oxidation of an al dehyde of 15 fornula (V) nmay be
carried out using @ppeoieagide of fovaulaj @ areceibam cammersighy. awilable.crevipushhe art
for exanple b I L E%' hifad { i :

wat er/ t - but an%ﬁ%&%ﬁ@ﬁ%ﬁéﬁé’éﬁ% ?’E) an%§g$ %tg'gdc? gﬁ\:%a&r%ggrﬁgggiﬂ?ﬂa@ those sklled

. 2- met hyl - 25 buingtheart. Boo exanple, @ carbbxylic acidrpfiormula(ii) is con@rixtlp prepared from a

PCT/ GB97/ 03154 9 fornyla (jiw), C e cari.ed out using .standard conditions,
for exanple bwmgq"ﬂﬁggfnan&ﬁ@%ﬁﬁ{iﬁst‘a&m&w’&f@f ﬂae_éﬁgldglﬂ'gﬁ° i"'WE'@R ol .
Car boxyl at i ongifowdd By @Ridetfontb pfcVidBth@adidl bf fofrla GO B BrbtinRforP@ ir&N&d DY
the use of an organonetal catal yst, such as a palladiumcatalyst in the

presence of ahrospdsrafformutadvi) followes by carbewylatipetosuspyideen adid of formula (i), conpound
of formula (iv) may be commercially available, a previously described
conpound or may be prepared using standard conditions known to those
skilled id0the art. For exanple, procedures are described in.EP-A- 0701907,
EP- A-01 16938, DE-A- 4237417, J. Med Chem (1987 30 62, J. Chem Soc.
Perkin Traits. 1 (1982) 357 and J. Chem Soc. Perkin Traits. 1 (1949) 3012,
J. Chem Soc. (1928%' 2393 and J. Chem Soc. 10 (1964) 4645. Am nes of
formula (iii), \;rher comercially avail ab®e, previ ously descri bed
conpounds or & pared usidagistandarg_co dix'i ons known to those skilled

inthe art. A cpnpgund of formila-(j) be prepared by

i nt er conver si on ¥~ ot her conpounds of fo a (i). For exanple, a conmpound
in which R err] contains an al cohol Be
(iv) (vi)
formylaticn carboxylation
-y x-¥
A \.
Ra 2 - Ra
ao o

N (ii)

Formylation of a compound of formula (iv) may be carried out under standard
conditions known to those skilled in the art, for example by using phosphorous
oxychloride and dimethylformamide at elevated temperature, Oxidation of an aldehyde of

15  formula (v) may be carried out using appropriate conditions known to those skilled in the
art, for example by using sodium chlorite and sodium phosphate in water/t-butanotl in the

presence of an acid scavenger such as 2-methyl-2-butene. Bromination of a compound of



15 finction may be prepared by reduction of a conpound of fornmula (i) in
which Rl err] contains a carbonyl function. By way of further exanple,
conmpounds in which Rl err] and/or R err] contains an oxime nay be prepared
from conpounds in which Rlerr] and/or R err] contain a carbonyl group. This

transf or maty be carried out using any appropriate s ,g{, ndi tions
20 knomw(ggb(%e skilled in the art. Conpounds of fornﬁ?ig&?f 3Ifsﬁ whi ch
Rlerr] and/or Rlerr] contain a carbonyl %roup may be reduced using standard
condi tions kngwn .those skjlled in th rt (for exanple w th sodi.um

bor ohydri de i ?Pfaw}agﬁéﬁ F‘B‘}Fi"&‘i’@d o8 Rfé‘ﬁtsja"?ﬂg 5?’536}%& fﬁbﬁ%@'ﬁ_ﬁd’é’ using BERTINE R err |
and/or Rlerr] h%&bﬂbgﬁteas@lv&itﬁﬁﬂﬂ% methfieP Cafboryiadion 8Fa brﬁmmldf!l’orﬂxﬁf(ﬁk caynd/ or
Rlerr] is alkyl may be prek)ared by reduction of conpounds in which R err]

25  and/ or Rrenvieptly be achipvad Ry the ussiofian exgarnmeatal cetalysti wuch asa palladinmcatalysios e
killed in th . | De.; inth f
Sui table base ! e brescalt ofShABBoBllBLBR) £ g idioie 0 L 0P I SORCCE T e
- carried ous on conAecumpeund bf formiuta {ivd may be commdnéially atrfileble, b paevibiusly deceibed|

contains a carbonyl ,group. Such,transforpmatians include, byt are_ not

i ted to,  r ERRRTG S Ak aTEPEE USRS SapdAN SRR KaRym 8¢ topsklisdrean.

transformati ofgr RRIMPME prBceduediabd Qeschbdd B EPSA-070190MeERMlOPf6oBR EDEVAL hesi s
or on an approgl ate internedi ate. Conpounds of fornula ( which Z is

25 oy D DGR, o . Gt ALVINAQ,2, e S PoridroTrans 1 (1982) 357 andt ).
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condi tions known to those skill'ed I'nt y usi ng
Lawesson' 40r efIféA) 4645t wi || be appreciated that where a particul ar

stereoi somer of formula (i) is required, this. b bt ai ne .
conventional resol (YA °? g‘%ﬂ‘ﬂﬁdﬁﬁ ""s‘ﬂ@f“fl %Pé“‘m'a?w Vaﬁa}?gﬁ' Pﬁqyi?ﬁﬂxgxﬁcf‘kﬁﬁii d
chromat ogr ap h)toxﬁﬁoxhhﬁoﬁak‘ﬂﬁx’éﬁ&ré&uﬂg%@ﬁﬂ&ﬁ Softitichls Rnébes & thoRdkimey intke €1 f or med
using the appropriate honochiral starting nmaterial. A conmpound of formula

(i) or where appr offrfosteeued pHiRrTle 8 may #isp e preparad iy atesconyersion phetheind/ or a
phar maceut i Calcb%p%ﬁlggm' ?cmnﬁl_asfﬁ: P eRah e £TmpolRY indehid Rl Pdredify £CiddRbL S€ or

preferably, as a rmaceutical conposition also conprising a
phar maceutldc alfjnptioniay be prepaspst byiseducianrafiaspmpound of §irmylay(i) in which Re sentains
i nvention proyi maceut i cal conposition conprising a conpound of
formula (i) o%cﬁg\fﬁéﬁﬁg‘g@%pri ate a pharnmaceutical |l y-acceptabl e
By way of further example, compounds in which R, and/or R, contains an oxime

may be prepared from compounds in which R; and/or R, contain a carbonyl group.
This transformation may be carried out using any appropriate standard conditions
20 known to those skilled in the art. Compounds of formula (i) in which R, and/or R,
contain a carbonyl group may be reduced using standard conditions known to those
skilled in the art (for example with sodium borohydride in an appropriate solvent) to
provide compounds in which R, and/or R, contains an alcohol group. Compounds in
which R, and/or R, is alkyl may be prepared by reduction of compounds in which R,
25 and/or R, is CO-alkyl using standard conditions known to those skilled in the art (for
example hydrazine hydrate in the presence of a suitable base in an appropriate solvent).
Other transformations may be carried out on compounds of formula (i) in which X,
and/or R, contains a carbonyl group. Such transformations include, but are not limited
to, reductive amination and alkylation. Any of the above transformations may be
30 carried out either at the end of the synthesis or on an appropriate intermediate.

Compounds of formula (i) in which Z is CS may be prepared from compounds of



salt thereof and/or a pharmaceutically-acceptable solvate thereof, and a
phar maceutical |l y- acceptable carrier. 15 The active conpound nay be
formul ated for admi nistration by any suitable route, the preferred route
dependi ng upon the disorder for which treatnent is required, and is

preferably ﬁﬁ‘ko dosage formor in a formthat a human paiicasosisy
adm ni st er to elf in a single dosage, Advantageously, the conposition

is suitable for oral, rectal, topical, %19enteral adm ni stratlon or through

the respiratory t t.. Pr. tations may be de

rel ease of t hég"gﬁ‘iﬁa@e‘“l &‘E%i'salﬁ usigpan wqufee‘%"gﬂ%gf‘s 5’?“(5‘5‘8 ‘Pfg rggﬂhﬁ‘w

i ncl udes subc @ aiReeL Forl exhMPle by ASin ILﬁIvEﬁMEB@é@entl ntramuscul ar, intrasternal
injection or infusion_tecniques. %n addition to the treatnent of

‘war m bl ooded ani maftswilib# awe‘iﬁ%thaﬁ sthere  pargidar gerepisemersoffopnulyddds cats,
h
etc, the corrp%qmd {Ff'.st P:?yo b b5 RinED gacfoﬁ &Hfaﬁa{’?tré%ﬁmoﬂ tbdifii yh%eﬁfc'ﬂﬁa{lt Qi or m of

hunans nposition I nventi on ma In the
-tablets, c éps lpbﬂ'@maswiqstdszhmmmgsaphp onthe tsmth@p pragessss hdrein desgabed may by

suppositories, rgeconst.tutable ers ui eparations such as oral
or sterile paPEHORTF "s'E%HﬁtaPHﬂg'%g 5%5 5‘”& a('kfg’?cal formul ations are
al so envi saged whepecoMpRURPSE foinfula dxybmmaﬁpebpﬁbaeau phafifdtedfichiPactestible

adm nistration it is preferred that a conposition 30 of the invention is

in the form ofalbthefeefiand{pcaphamsrquticaliv-acceptablesolvate thereofy may be administgred per

adm nistratio

ol pi ont o suh CRerEEabiD e el iBH R o AR TR ABAE ) Bl ARG

98/ 22460 10 acceptable carrier
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fillers for exanpl ﬁ?é?‘&'@ry Bfeﬁnkénvegﬁ%h Bovg%slaagpﬁgxgx bﬂ% '$°¥" osition

Irrmb ze-star chf cﬁﬁbﬁ’o‘iﬂgmcbhmhafibnmﬁdl(ﬁ)tvrMEre@ﬁprqhia&ld}ﬂnarrﬁa%blt&hﬁy’-i’tﬁeptable :
ubricants or magnesi um tearat ISI ran exa

starch, pol ywsﬂg/‘s r"“B&P’d’dﬂ‘é"’“ g‘ﬁséﬁ}& £ ag aﬂ‘%&‘?"&' rTrgf'rl i ne

cel l'ul ose; or agcep tagjg@m@peut ically- accept abl e wetting agents such as sodi um
| auryl sul phate. The solid oral conpositions may be pregared by
conventiordl et hodse mvwemmdgnayb«efqrmnlgtedtfmﬂmmmgom W@uﬁaﬁk@muﬁepeat ed

R T
are of cour se peaferablyrih uninddsagerforivie irear ibnn haea hmininepaﬂenrmay laémmi:sasrwlhxmself
in a single dosage. Advantageously, the composition is suitable for oral, rectal, topical,
parenteral administration or through the respiratory tract. Preparations may be designed

20 to give slow release of the active ingredient.

The term parenteral as used herein includes subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion tecniques. In addition to the treatment of
warm-blooded animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc, the
compounds of the invention are effective in the treatment of humans.

25 The compositions of the invention may be in the form of tablets, capsules, sachets,
vials, powders, granules, lozenges, suppositories, reconstitutable powders, or liquid
preparations such as oral or sterile parenteral solutions or suspensions. Topical
formulations are also envisaged where appropriate.

In order to obtain consistency of administration it is preferred that a composition

30 of'the invention is in the form of a unit dose.

Unit dose presentation forms for oral administration may be tablets and capsules

and may contain conventional excipients such as binding agents, for example syrup, acacia,



10 according to nethods well known in normal pharmaceutical practice, in
particular with an enteric coating. Oral liquid preparations nay be in the
formof, for exanple, enulsions, syrups or elixirs, or may be presented as
a dry product for reconstitution with water or other suitable vehicle

bef ore use.w&Ysdhabd qui d preparations may contain conventi papicpafighiid Ves
such as 15 suspendi ng agents, for exanple sorbitol, syrup, nethyl

cel lul ose, gelatin, hydroxyethylcellul ose, carboxynethylcellulose

al um ni um st earat.e enat & o) t for

example lecit rﬁeﬁan’gg'%t)t?lt gr#i 8[8%Yw"q rrioggé{%r @1et§f§\"e§am£¥ e'gﬁg 8% E’h@Fe

(whi ch may i ncdellml@e Clttbbes supat, Maizefstakche ¥akiirh hasphme dotbitol orfglyvitie] tablattnﬁgl

coconut oil, estﬁ,rs suc as esters of glyceri nets Foopyl en d)ll-c(iu?l or
0

_ethyl al cohol ants %fsérmwewem HRAME S¥RLe
p- hydroxybenzqﬂﬁmg yRlidehe 86dishh SBhi GlyeGiader ol mfamianmeal:elfumyow ng or

col ouring agents osi tions may al so suitably be presented for

- adni ni st ratj orph@@apﬂéwalbrsqsmﬁb&\yettmmntagw ag sediym !ﬂursémle!m@sm or

solution for a neb [ I al one
or in conbination wh{eg&dmﬁ&"&t @é"rmrnﬁggééwﬁw{ﬁ%g n sﬁgkle'gdq'lgase 25
the particles ﬁﬁfngmhletﬁmg mahq:)hkendlepeutéﬁéqddga:peradomnﬁyd:e&s@ftold%ﬁb&éﬁé 50

m crons, such as fro 8 g m crons, preLg t? é | ess. tkg’?g 10 mi crons,
for exanpl e fraﬁﬂ’("’lagf”btt "@“ﬂ?"&‘? A3e comppgticns ke ayagities of fllegs.ni ¢ ons.
Where appropri at e, Sa&dgerafiRUursT cOkrs@sdh9entidAAliin B8 bAMThE GblettHay be coated
bronchodi | ators for exanpl e synpathom netic am nes such as isoprenaline,

i soet hani n& w%v&methoawﬂ?}mm in neema] phareiaerutical peactieep it nagtisytas Mith@s  such
30 as prednigg »g@gat gd adrenal stimulants such as ACTH may be incl uded.
For parenteral mnistration, fluid unit dosage forns are prepared
utilizing the corrpdllaid[qmdldreparsticms imay be inlthefoem of for; exadmple nahuigioransyrips or
concentration used be ejther 8/ 22460 . . .

ST/ CB97/ 03154155, U DRAEISE i &y BIopUE o TOHRyan with et or piher sitablg

sol utions the veRiclp OLBE: WA NSEA hﬁluﬂWp‘éﬁﬁorbsﬁnd&&ioﬁfamfdéhvdnﬂbmEddi'ﬂ"ve@&ﬂ:hfak| ter
sterilised before filling into a suitable_ vjal anpoul e and seal i ng.

Advant ageo\fs| FUSREAPNgG a A8dtss | &9y a%‘a'F‘B‘SaIS"%h‘fa'esﬂ‘féP-l d“e‘hylpr"ég‘é?s«?at Bolatingnd
buffering 5 e he
95 1 g:%g% hytulb&, @hrﬁ%@niéﬁ%lcbfhléé@ aMﬁBﬁ&ﬁ Stearhft £ fl*;h?& BEd

stability, osition can zen after filling Info
t he wat er r enedible fats gowlsifans agents, fon axpmple kgcithin, sorbitan monooleate, or acacia, non-

aqueous vehxcles_(“‘r_hxch may include edible oils), for example almond oil, fractionated

and

“coconut oil, oily estérs.sucﬂ as esters of glycerine, propylene glycol, or ethyl alcohol;
20 preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and if
desired conventional flavouring or colouring agents.

Compositions may also suitably be presented for administration to the respiratory
tract as a snuff or an aerosol or solution for a nebuliser, or as a microfine powder for
insufflation, alone or in combination with an inert carrier such as lactose. In such a case

25  the particles of active compound suitably have diameters of less than 50 microns, such as
from 0.1 to 50 microns, preferably less than 10 microns, for example from I to 10
microns, | to 5 microns or from 2 to 5 microns. Where appropriate, small amounts of
other anti-asthmatics and bronchodilators for example sympathomimetic amines such as
isoprenaline, isoetharine, salbutamol, phenylephrine and ephedrine; corticosteroids such

30 as prednisolone and adrenal stimulants such as ACTH may be included.

For parenteral administration, fluid unit dosage forms are prepared utilizing the

compound and a sterile vehicle, and, depending on the concentration used, can be either



suspensions are prepared in substantially the sanme manner, except that the
conpound i s suspended in the vehicle instead of being dissol ved, and
sterilisation cannot be acconplished by filtration. The conpound can be
sterilised by exposure to ethylene oxide 10 before suspending in the
sterile vemvﬁb?u‘ﬁplvant ageously, a surfactant or wetting agggergisancl uded
In the conposition to facilitate uniformggistribution of the conpound. The
conpositions may contain fromO0. 1%to od o by wei ght, preferably from 10O
60% by wei ght, of the agtive,paterial pendi.n n.t he met hod of

admi ni strat i orr*SREYAHoUn ssolypd f'b?hﬁlﬂeg‘c{ei ;jl’e' pé?paﬁf‘gé‘ab?%ret?eaf‘g“%?mg can be

phar maceut i cal disoRed mPvAR fBr Mfctionland fifee sRAlised BeforY filng into a suitable vial or
pharmaceutical | y-accept abl e sol vate thereof, may al so be adm nistered as a
't opi cal f or nulaspobls 2pthseabingi nati on with conventional topical excipients.
Topi cal fornulatio vﬂ?@ p:fdﬁﬁl | | eans
or lotions, i rrpreg@te 8@3‘!@ ggﬂ&g%,‘ggloééénﬁh%eﬁﬂgi@?S%:%ﬁ%%@%@fegg | s,
-and may corft aiagéatp pandprdissoleedcio mheeyehicten Jlo eablatice thestbilityc thexompositicarcanbe ves,

solvents to assist drug..20. netratjon and enollients in ointnents. and
Creans. The f oTareh ARFoRUM o o vl A, Bie Ao eoes, VRSt VAT ¢ BRTePSRL such
as cream or oi spkpeRsidnseSHepanétin GhkeanEAllyQhe QR )hanAdrCeXaept thad thel déiﬂ'gaaﬁkﬁi is

Sui table cream |lotion, gel,  stick, ointnment, spray qQr aerosol fornulations

that may be useePaged dbtsoyshile dnstead, of Peing idjsselved, rand periisstion: gangot be
pharmaceut | cal JoysAfaRR bptiohrhe dompobifaf B sudfie B MBBAORIMIAE Qg | Ons

well known in the art, Tor exanple, cri andar 0ooks
such as Halld y' tefoBomspendingin twstepileiehiclec dduantagsously, d swifictanBorokettingagentigt on' s
Phar maceuti cal._Sci enc nd..t h rd.tish.an Phar opoej a Sui t abl y,
t he conmpound o'f"’%'l’dc‘f?1 ﬁ%&‘gb‘('ﬁfj",s‘"é?'r‘ ?? Facg{%ﬁer %nﬁflgf"gfjgégu%%a‘;rﬁnﬁaec%&ﬁoﬁq‘l y-

accept abl e salt t hamheedmpositibrs ne9 Gxithia frofr ML ab 02 b wWeeight) prélddbily fromi Wht  of

the fornmulatio 0 favourably fromabout .1 to, 10% fo xample 2 to 5%
The dose of 1 HO%BEEE (o REerlm meiral, PRt on Bf melhed SFAENPRAIOR, | | var y
in the usual way Widdmdolifdsof ForRih r g%pﬁreﬁﬁﬂé 8 phalRhSeutitdN§-20&heBle Ak t he

sufferer, and the relative W08/

PCT/ GB97/ 083 5 4hereofard/orapbgrmaseutically-aceppsabiel solvateiborsef, may aiso hesdministerpdiade
sui tabl e unit . 0 .200, 0.5 to 100 or
0.5 to 10nyg, f%?ﬁfééafg%b (laaggx.‘ g‘ C%be&?&gﬁ‘gﬂigc%'ﬁaﬁ%ﬁ?%%tpgﬁlﬁg’%fgﬁe%gshi t doses may be

adm ni stered nore tlopivaiofocaulationaymayfberpresentedlag far inRancé, ofntments, creams or

lotions, impregnated dressings, gels, gel sticks, spray and aerosols, and may contain
appropriate conventional additives such as preservatives, solvents to assist drug
20 penetration and emollients in ointments and creams. The formulations may contain
compatible conventional carriers, such as cream or ointment bases and ethanol or oleyl
alcohol for lotions.
Suitable cream, lotion, gel, stick, ointment, spray or aerosol formulations that may
be used for compounds of formula (i) or if appropriate a pharmaceutically-acceptable salt
25  thereof, are conventional formulations well known in the art, for example, as described in
standard text books such as Harry's Cosmeticology published :by Leonard Hill Books,
Remington's Pharmaceutical Sciences, and the British and US Pharmacopoeias,
Suitably, the compound of formula (i), or if appropriate a pharmaceutically-
acceptable sait thereof, will comprise from about 0.5 to 20% by weight of the formulation,
30 favourably from about 1 to 10%, for example 2 to 5%.
The dose of the compound used in the treatment of the invention will vary in the

usual way with the seriousness of the disorders, the weight of the sufferer, and the relative



6 times a day, but preferably | or 2 tinmes per day, so that the total daily
dosage for a 70kg 5 adult is in the range of about 0.1 to 1000ng, that is
in the range of about 0.001 to 20 ng/ kg/day, such as 0.007 to 3, 0.007 to
1.4, 0.007 to 0.14 or 0.01 to O.5ny/ kg/ day, for exanple 0.01, 0.02, 0.04,

0.05, 0.06, 0. 0.1 or 0.2 ng/kg/day, and such therapy for a
nunber of \%%9@22 mont hs. V\hen used herein the term P@Mcﬁﬁ(ﬁm

"phar maceuti cal | y- accept abl e" enconpasse@ materials 10 suitable for both
human and veterinary use. The follow ng Exanples illustrate the |nvent|on

I nt er medi at e gficacy of thecompound. Howsyer; a5t genqrak guids suipble it Aoses mayched! to. 4q) |
sodi um hydr oxi g@mo4 ansdﬂo\é% %rs 649@7}”)0 ﬁmoh\%g@ns&l?@m féfi ?r? ) o6fe. added
pilll JI ssolved in

t02amn03n|tr enol (4.09) tetrah uran (80n) at
_anbi ent t enpeamksucheunit Hoses may ke adrmnumedsmrp thag ooces dhygfor examme 2,340 at ed

acet at o ( 2x20B AR S enunP il iof & gt ob s uEfe AR AR P 08 anc
- saturated Bri adulfi@f tHe)rangtof aboult Otll tart Uﬂaﬁg,dhatédm(lhefangmbtyﬂbﬁwoml um
sul phate, filtered and evaporated in vacug to afford t éé Ig&ghérrpound as

a dark solid makagpy, syeh as CROEteep 1097 19 174, P@@%‘%?MP‘Q@&% JWe)

I nternedi ate | | (
hydr ogenat ed ?xr?metle?hgllér ?c%?gp gq{b%gr%g @8§Png&c§%§'%”| 091%%&35}%'%%%%

char coal undeextmdfhtarw{ﬁeeoéwmkshympmgen at anbi ent tenperature. Owce

conpl ete the react was ful | 1 hi and th
filtrate evaporate % eaz;cuo %ﬁnf Bijégfiﬁegh%ﬂqy Bagrr%oﬁél RESE IBa 5" liquid
(3.60g). ToC Riiablefor®bofithufrerh layd vaem‘aqtu.&k | nt er rredl ate 3

5- Met hoxyqui noxal i oxal. so hite hydrate (10.0g) in water
(80mM ) was war ned ‘Ptlffgbf{"é‘f‘g ran § “a?“%'ﬁ ‘PYﬁ‘Ft'B‘f 2, 3-di ani noani sol e (3. 40g)

in ethanol (4fRkymiisteddded 2. AR fmosi-hitkadlisafe M xture was then heated to
80[err]C for TIh before addition of concentrated hydrochloric acid (6

drops). Heating wabetwbifylammenium indide 0.4)¢ sodpen draxided4:08) @merthmt
concentrated ?gk)@?:@%% ;’(‘ﬂ%ﬁv\g/ .838 Fﬁ‘i}ﬂg 6&‘%&9#{8-398&&%}1&! M4 6P ARe%ea( FOM) -

Et hyl acetate
PCT/ GB97/ @3 15¢tketrakydrofuran (80ml) at ambient temperature. This mixture was stirred overnight then

concentrated in vacuo. After pouring into water (200ml) it was extracted into ethyl
acetate (2x200ml) then washed with aqueous sodium bicarbonate (100ml) and saturated
brine (100ml). The solution was dried over anhydrous magnesium sulphate, filtered and
evaporated i vacuo to afford the title compound as a dark solid (4.4g).
20 TLC R; 0.7 (50% ethyl acetate in hexane)
Intermediate 2 2,3-Diaminoanisole
2-Amino-3-nitroanisole (4.3g) was hydrogenated in ethyl acetate (200ml) using
catalytic 10% paliadium on charcoal under an atmosphere of hydrogen at ambient
temperature. Once complete the reaction mixture was filtered through Celite and the
25 filtrate evaporated in vacuo to afford the title compound as a brown liquid (3.60g).
TLC R, 0.65 {ethyl acetate)
Intermediate 3 5-Methoexyquinoxaline
Glyoxal sodium bisulphite hydrate (10.0g) in water (80ml) was warmed to 60-C
then a solution of 2,3-diaminoanisole (3.40g) in ethanol (40ml) was added. The stirred
30  mixture was then heated to 80°C for 1h before addition of concentrated hydrochloric acid
(6 drops). Heating was continued for th. It was allowed to cool overnight, concentrated

in vacuo and poured into aqueous potassium carbonate (40ml). Ethyl acetate (3x100mi)



extracts were washed with water (100m ) and saturated brine (50m ) then
dried over anhydrous magnesi um sul phate, filtered and evaporated in vacuo
to afford the title conmpound as a yellow solid (3.07g). TLC R err] 0.40
(ethyl acetate) 5 I nternediate 4 8- Met hoxyqui noxal i ne-5- car boxylic
acid A sol ug,’b%?%fm bromne (0.76m ) in methanol (10M) wapcafdRdofANLr 15
m nutes to s-nethoxyqui noxaline (2.3g9) in nethanol (50m) at -20[err]C
under an inert atnosphere. After stirri nd4for 4h the reaction m xture was

tored at -20[err]C overnight,, It red into e di ym
?ret abi sul phi t %"E’i%f)ﬁﬁe‘}/e, wﬁh%‘ Mtgdvaéﬁ’m?fp(’?ﬂwdﬁaﬁ%‘ﬁq ga‘l#agé%gffge’igmde%ef act ed
into ethyl aC%hﬁji&ois%ﬂ@@ﬂﬂxr)\-sufEHﬁ&eﬁlWM@aﬁ&ﬁ&dvﬁa%&% W hifordaheriné | 00m )
y

and saturated brine (50m) then dried over anhydrous magnesi um sul phat e,
filtered and epmpeynskasd YEewsphd B 8Wafford a brown solid (2.45g).

Purification gpté%?;%vsﬁ@?&@;ﬁg?raphy usi ng 50% et hyl acetate in hexane as
an - wWhi

el uent vyiel de e sol1d (0.46g) as a m xture of the 5-brono and
- 5, 6-di br onmisnatletermedicitecd s. T8rMethoxlyquinoflinetx¢avhexylik ptidsphi ne (O 5q),

bi s(tri phenyl phosphi ng).pal l,adi.u L1).chlori . 0 nd trigthyl am ne
(6m) were dissol vgbs"f‘:‘}fg'f ﬁbﬂwﬁﬁﬁﬂbgﬁmﬁwﬂ@m‘ﬁ%ﬁwe{ h? @6%‘%5?? Cin a
Parr appar at Uss-mefekyqaihoRdlii® $D39if niethafislr(BOI) EDBORC dAdGras ivdrt dmdSphéRa
(200psi). After 6 days, the m xture was allowed to cool to anbient

t enper at ur e arfMfies stireeg for fhdbe repctipn ipture, was sepsed at <29Q°Ceqyetnight Hit avag goyred | M
sodi um hydr oxi; I QI ; L. h |l widO st .
These ex%/r act 5%@?@@&@%’% ?‘g@?‘%ﬂ%ﬁfﬁwsgﬁfﬁgﬁq“ﬁé‘d? oxl dg&?gﬁ@%%ﬁdﬂ :

(2x1 00M ) HNnd extrastedintb iethgbhcetgted 3xidO0ml)a Thesesiratit werd washedBthusdtery190mlYi al

ti i d. Ethyl t 0 t t f thi i dj h
e Caten” b Pl B T R BBl el e AR 350 D2
anhydr ous nagnreapoties Uinbede, tof afférdr & Cbrowfl ©¥a P48k d Piificdfisi Gyt eohathd or d
the title conpound as a sali dwéo, th%. ,2_5 TLC R%er[a]méo. Zgﬁ_( et hyl |
acetate) | nt erhERRasgERly using SR etk 3eciate injhexang s Aiue yiaied 2p offtbits) selicy
sol ution of 2§6.u6g)asa i ARRIRE ! :ge gtlbrg% drd S.BlcﬁﬂrHﬂfn%ﬁeﬁrb&_xc?sﬁ"ﬂﬁs( iodl ) was

refluxed for 5h and then stirre roomtenperature overni ght. Excess

trifl uor oakfet itophenylphaspling Ehmde bis(triphenyiphosphing)paiadinms({lB ehlgside 1l Ogh radi
bet ween et hyl . T InG e_wa
Peshed s n/ s SRS 63 Ve ARt Bl ’3814”3&?%@1““{ %‘82’#5%%?%&55’%? ¥EOn )

Dryi ng over ardppahatos sndevdn annosphiefasdfcachod monoxidepasodt 188kkR0(20epst). After 6

days, the mixture was allowed to cool to ambient temperature and concentrated in vacuo.

It was basified to pH14 using 1M sodium hydroxide solution and extracted with ethyl
20 acetate (2x200ml). These extracts were back extracted with IM sodium hydroxide
solution (2x100ml) and the combined aqueous phases acidified to pHS5 using glacial acetic
acid. Ethyl acetate (2x200ml) extracts of this acidic aqueous phase were washed with
water (100ml) and saturated brine (SOmf) then dried over anhydrous magnesium suiphate,
filtered and evaporated i vacuo to afford the title compound as a solid (0.19g).
25 TLC R, 0.20 (ethyl acetate)
Intermediate S 4-Methoxy-2-trifluoromethylbenzimidazole
A solution of 2,3-diaminoanisole (1.0g) in trifluoroacetic acid (15ml) was refluxed
for 5h and then stirred at room temperature overnight. Excess trifluoroacetic acid was
removed in vacuo and the residue partitioned between ethyl acetate (50mi) and water
30 (50ml). The arganic phase was washed with saturated sodium bicarbonate solution (50ml)

and water (50ml). Drying over anhydrous sodium sulfate and removal of the solvent in
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PCT/ (B97/ 03154 15 vacuo gave a brown residue. Purification by colum
chromat ography eluting with 50% ethyl acetate in hexane gave the title
conpound as a yellow solid (1.49). TLC Rlerr] 0.64 (50% ethyl acetate in
hexane) Int%@‘gﬁi@‘;e 6 2- (1- Hydr oxyet hyl ) - 4- met hoxybenaiciichn7/03184 5

2, 3-Diami noanisole (5.88g) and lactic acid (5.6m) were conbi ned, treated
with concentrat ed hydrochl oric acid (45n1§ and heated at 100[err] C for 18h.
The reaction was cool e lised wth a num

sol uti on and &RF1%&84 W"f %‘? m&ﬁ%ﬁﬁ%&f@%ﬁﬁﬁ“ﬁ’m‘?ﬁ i omS ﬂ’bﬁ}g&m c

| ayers’ were drétl@ﬂa&ib@e’1nﬂﬁ£ﬂi\6§i\léffh§&t|e(ﬂ%ﬂ{p6umﬂs|atﬁﬂ&d slil14gy filtrate
evaporated in vacao and the residue ;l)‘urlfled by flash 10 chromatography on

silica eluti ngTL,GtRaOé‘M)?P%&&M%@s@t% $%28¢)d t he desired product as a _
r7edd| ZhAbr m;/vn 1394 ! q%{aﬁ, %ég)mzrﬁ E\Lo%é\l@gl..&&%o@ehx.hlm jeate) Inter rred.| ate

- 2-(1- hydr oxyet hyl )%-Mhmayisdntﬁ $8g) audblactic(Rid (5.681) wemn cambinéd; traatediwith
(8.5m) was heated I Nrom um
trioxide (0. 8§§?WW%€@%§$L% )“%Zgéxgﬁ %E?ﬁt%%itqgat(zgorqégoﬁe e g“ﬁ‘ﬁur ed
into water (1ld3oled to 04C; npitelibedi with snv@fiun Rydrutide Solutfonland aitmmdtwﬁm%
plug of Celite and the product extracted w th dichl oronet hane (3xl

The conbi ned dcgfate @x43mfk e sambinggd P'@G“‘SWF"SrM“gﬁégP‘hﬁ’f%dﬁgﬂﬁ"é“ sylphatea ed
and evaporate .15?9@@@&%%%&? éﬂuﬂr‘%e& he WRss T&d ﬁ%oﬂﬁﬂﬁe n?%."g"“e bg hitgsn 20

brown solid ( ethyl acetate) Inter
7- Met hoxy-B nmhrgd:at@rapiwfdnmﬂm rebiting Withrethykiaceizte te yib!ﬂ thg desicpdprodust ané

4- met hoxy-2-tr| [ m dazole (1.4g) in tetrahydrofuran (40m)
under nit rogerf SH'OD g‘?{g%a%égsuén hydride (0.32g; 60%dispersion 25 in oil).

The m xture waﬂ,@mclmi(eﬂgraceﬁtem nutes at room tenperature before nethyl
i odi de (1.35g), was (al\dde St rrl&g was COB;I nued verni ght. The reaction
was quenched ti@gi-scl-'lﬂé—%itlonzéf:e f-methoxy ')Z"HH’&Z fie sol vent renoved in
vacuo. Ethyl acet atesofifpidior 2-(R ﬁ,{mt@emy %étn&qsé.ﬂma&oieqmsgmﬁ&ﬂeamt h

saturated sodi um bi carbonate sol ution , water (20m ) and brine

(20mL) . Dr1A nd85mBrwas heaadrab LiQ0-Fegd rsat h aﬁ@lmeonr ofichesmiem joxided0.86g) in enoval
O e 2oLl 4Ol SRR B8 g
was removed by filtration through a plug of Celite and the product extracted with
dichloromethane (3x100ml). The combined organic layers were dried over magnesium
sulphate, filtered, and evaporated in vacuo and to yield the desired product as a light-
20 brown solid (1.4g).
TLC R, 0.6 (ethyl acetate)
Intermediate 8 7-Methoxy-3-methyl-2-trifluoromethylbenzimidazole
To a solution of 4-methoxy-2-trifluoromethylbenzimidazole (1.4g) in
tetrahydrofuran (40ml) under nitrogen was added sodium hydride (0.32g; 60% dispersion
25 inoil). The mixture was stirred for 20 minutes at room temperature before methyl iodide
(1.35g) was added. Stirring was continued overnight. The reaction was quenched by the
addition of water (10ml) and the solvent removed in vacuo. Ethyl acetate (SOml) was
added and the organic layer washed with saturated sodium bicarbonate solution (20mi),
water (20ml) and brine (20mi). Drying over anhydrous magnesium sulfate followed l;y the
30 removal of the solvent in vacuo gave the title compound (1.6g) as an oil which solidified
on standing.
TLC R, 0.75 (50% ethyl acetate in hexane)
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16 The follow ng conpounds were prepared by a simlar procedure.
Internmediate 9 2- Acetyl - 7- met hoxy- 3- net hyl benzi m dazol e Prepared from
2-acetyl - 7- met hoxybenzi mi dazol e (0.5g). Purification by flash

chr omat ogrq‘%éﬂ%z 5| lica eluting with 50% et hyl acetate |g Jp,?'oﬁg@g gave the
title 5 as a white solid (0. 24(%25 TLC Rerr] O (é et hyl
acetate in hexane) Internediate 10

7- Met hoxy- 3- pr opyl i fl uoronet hyl benzi m zole Pre d from

4- met hoxy-2-trifl uﬁ%@?ﬁ%ﬁ@ﬁ?‘i"fﬁ%&’fﬁl"éﬂaﬁe )asgﬂ'g 85 -broni de

(3.02n ) . Purighiermbdiate Y || RARetFY- mmi.ﬁ?rsaﬂbmymmmlamuel uting with 15%
ethyl 10 acefate In hexane 8ave the title conpoun te soljd

(2.03g). TLC R er r Peepared from taﬁsﬁylﬂameﬂwawemmﬁ%gq@m%v jortky flagh

4- Br ono- 7- et hy Eé}gé Yo f“‘?’p on of
7-rret hoxy- 3- me'?ﬁ*?ﬁ -1 H} +uc§)l}l%arrr%lH1§g)g§§§?drz¥ ol%'ga%t%qﬁlq) -go%aﬁf'oro g#m-
-(50m ) undeér mbmpagﬂmm:tadﬁldc(omg)r onosuccinimde (1.2g). The m xture 15
was stirred f £ e reaction was quenched by the addition
of 5% sodi um %Méﬁfﬁgy‘i %ﬁwn‘e‘{%ﬁ) and the organic |ayer was
separat ed. \\aghiceghediatdnorat ef-Meimty)s-p%yl-mnnumnﬂﬂmﬁthdmeSI um

sul phate and renoval of the solvenf in vacuo gxave an orange oi l

Purification by f|e§’matsﬁr%m%@ptépﬁy2-énﬂnorwget Tpenzinidazele Hyi4sh @8d Lrepvl n
hexane gave ”b?oxﬁxhé 3?2&@2%@@&@%&&&8&% Qbhford &hcl%ﬁx}m #ith 1?%9.& 0.79

(50% ethyl acetate ol'l ow ng ounds vvere prepared by a
si m | ar pridcedwetate inl hexaraganle theeitlgzompoundasawhite solid (2.03g).

2- Acetyl - 4- br (2] | .benzim dazol e Prepared from 2-acetyl
- 7- met hoxy- 3- %@ﬁh@%&@fgéez %‘ze; Purification by flash
chr omat ogr aphyin@#mediatech €l u«t-Bﬁﬁmwv—hm asahémyx-mmmnétnylbeammaeave t he

25 d d duct t d TLC Rf 0% h t at
in he)e:zlnre)e | ﬁ{ gr lr:;a‘pgatsg%ltlgx-‘llof e?-rrsae(:)t v.laxy-S-met% = -tnﬂuoromethy?benzng\%azglg % Xg aoetate

4- Br omo- 7- et fierdimPlsRRYY underlritkd H%QE%BN-G%%M&H&%@&? ZR) SR ikl O

7- met hoxy- 3- propyl | uor onethyl benzi m dazol e 3 urification by

fl ash chr otfat owpsatirred fen20aminutesbefore the reectian was quenehed hmhea ditien ef 3% sodiyoane
metabisulphite solution (S0ml) and the organic layer was separated. Washing with water

(50mi), drying over anhydrous magnesium sulphate and removal of the solvent in vacuo
gave an orange oil. Purification by flash chromatography eluting with 50% ethyl acetate
in hexane gave the title compound as an orange solid (1.73g).
20 TLC R,0.79 (50% ethyl acetate in hexane)
The following compounds were prepared by a similar procedure.
Intermediate 12 2-Acetyl-4-bromo-7-methoxy-3-methylbenzimidazole
Prepared from 2-acetyl -7-methoxy-3-methylbenzimidazole (0.24g). Purification
by flash chromatography on silica eluting with 50% ethyl acetate in hexane gave the
25  desired product as a white solid (0.23g).
TLC R, 0.5 (50% ethyl acetate in hexane) _
Intermediate 13 4-Bromo-7-methoxy-3-propy}-2-trifluoromethylbenzimidazole
Prepared from 7-methoxy-3-propyl-2-trifluoromethylbenzimidazole (2.03g).
Purification by flash chromatography on silica eluting with 15% ethyl acetate in hexane
30 gave the title compound as a white solid (0.69g).
TLC R, 0.4 (20% ethyl acetate in hexane)



30 gave the title conmpound as a white solid (0.69g). TLC Rerr] 0.4 (20%
ethyl acetate in hexane) WO 98/ 22460

PCT/ GB97/ 03154 17 Internediate 14

7- Met hoxy- 3-net hyl -2-tri fl uoronet hyl benzi m dazol e-4- carboxylic acid A

m xture of &otlﬁﬁ a /- met hoxy-3-nmethyl -2-trifl uoronet hyl berpgriggdagsnke (1
.79), bis(triphenyl phosphi ne)pal |l adi um (1 17) chloride (0.26q),
tri phenyl phosphi ne (0.48g) and 5 triethylaniine (7.7m) in

t et rahydr of ur d r.(10 5. e L1.C in. g Parr
appar at us und%%%ﬂ?pheﬁkg?théﬂgbﬁe ngxtl} e ogrgént e?&:ﬁ %ﬁ%%gﬁd@igwsi ).
After 3 days, the m xture wasarbsiylinaeidt o cool to anbient tenperature and
concentrated in vacuo, It s bagified o 4 i ng | M sodi.um hydroxi de
.solution and extr a&t*@*&ff‘%‘?f%?w?-%%egﬁ%ﬁﬁwﬂw%m@@%g%
acidified to | | ' ' ' Igit at e
has 111 tered GrRRBpIGARORAIARRL I corile (0B, Mohdposphild (P8 B s o)
-as an of f vhi ttdethylaniing (7:7m} igetrabydrafugn (305udandiwaer (2@ral) avere heated ¢ 8978)in The
foll owi ng conp i . late 15
2 cetyl -7 moctei PR R et B oBbif ol BRGERI @ kpa LS et

Pr epar ed fr om2daeecthy imixtbreomas-allowed kozgol 3o ambilkst! temmperatradariodoncenBrateldfiz cat i on
by flash chromat ography a i1 el ut ] wi th 50% et hyl acgetate |n. hexane
Ghve the dos: rREBICHRESlts REfifeSng oM Thebim e Soiion il sdaed ek 500,
ethyl acetate diiyl DeuRIeRsoh)! TheRdecks phatdacidified to pHS usingz%lacial acetic acid. The

7- Met hoxy- 3-propyl -2-trifluoronet hyl benzi mi dazol e-4- 20 .
car boxyl i cl@cirasultingpagcinitaterwanfiltered off and washed with water to give the title compound

4- br ono- 7- net t@hwgﬁagﬁpgmﬁ%ﬁ%& fl uor onet hyl benzi m dazol e (0. 69g).

Trituration w "ether gave the title conpound as a white
solid (0.299) . TINL ®RL.3* {SP¥dletiyyl dcetiite mtheydnecet ate i n hexane) 25

I nternediate 17 Jiégrprm- 7-nmeth ﬁqz_”i f Id oroma.li h¥l benzi m dazol e A

sol ution of 7-meth -‘ﬁpf"?'\gf"Pﬁ‘B?‘ﬂ% ALY §2L01% fq\?.e%ﬁ?‘ in chloroform

(100m) was comk@thediatd(Fr I | LARAN-MethoRBMRRYIBLHARatdle-dLhrFdi§RacidnNe

m xture was
_ 15 Prepared from 2-acetyl-4-bromo-7-methoxy-3-methylbenzimidazole. Purification

by flash chromatography on silica eluting with 50% ethyl acetate in hexane gave the

desired product as a white solid (1.38g).

TLC R, 0.75 (50% ethyl acetate in hexane)

Intermediate 16 7-Methoxy-3-propyl-2-triflueromethylbenzimidazole-4-

20 carboxylic acid
Prepared from 4-bromo-7-methoxy-3-propyl-2-trifluoromethytbenzimidazole
(0.69g). Trituration with /-butyl methy! ether gave the title compound as a white solid
(0.29g).
TLC R, 0.4 (50% ethyl acetate in hexane)
25 Intermediate 17 4-Bromo-7-methoxy-2-trifluoromethylbenzimidazole
A solution of 7-methoxy-2-trifluoromethylbenzimidazole (5.0g) in chloroform
(100ml) was cooled to 0°C, and N-bromosuccinimide (4.5g) added. The mixture was
stirred for 2h. It was then washed with 5% aqueous sodium metabisulphite (50ml), dried
over magnesium sulphate, evaporated in vacwo. and purified by flash chromatography
30 eluting with 25% ethyl acetate in hexane to yield the title compound as a white solid
(1.0g): .
TLC R;0.29 (20% ethyl acetate in hexane)



stirred for 2h. It was then washed w th 5% aqueous sodi um net abi sul phite
(50mM ), dried over magnesi um sul phate, evaporated in vacuo and purified by
flash chronmat ography 30 eluting with 25% et hyl acetate in hexane to yield
the title conmpound as a white solid (1.0g): TLC Rf 0.29 (20% ethyl acetate

I n hexane) e /22460 PCT/GBY7/03154
PCT/ GB97/ o:ﬂgﬂy’\? ntermedi ate 18

4- Br onp- 7- net hoxy- 3- ( 4- met hoxybenzyl ) - 2-1&i f 1 uor onet hyl - benzi m dazol e

Sodi um hydride (0.16q9; .60% di spersion _in qi)) s adde 0.a solution of 4-
br ono- 7- met hoMﬂMor o el remontsmethexy3-(drmet 3’.‘38’65‘23’%%""'?““""“““3’?‘

N, N-di met hyl formami de 5 (2Q@hzimidhagle M Xture was stirred at room
tenperature for 10 minutes before addition of 4-nethoxybenzyl chloride

(0.56m ) and cat al Sadium thydnidedQi 1960 dispersion dnpiewastasded ke selutionefd-heat ed

t 90 Cf ' ' . 3 i1 h ethyl
Scetate (2 x ToEmedRl-ERMitond einitazle AT} 130N\ HEAS G 01 "
- (100nm ) ansl bEomb). (The mixturedvasatirred/atroom ¢enaperature Sorl i0huintes farp additierofl n

d i fied 1 |, t hy el uti i.t h .33% et Lyl
wecr oo o hcketben splr Lo SBHB B SRR S e e )
TLC Rlerr] 0. gictioaQ¥shbityd at0eC fireshi thed pdbEintd WhteF (TO B afid dffracted with

7- Met hoxy- 3- (4- net hoxybenzyl )-2-trifluoronethyl - benzim dazol e-4-carboxylic
acid 15 Acetatg (25 {0BmB s The combined organic phases were washed with water (100ml)

ethyl t
4- br ono- 7- nmet - 3-kd- : - 2- bt - L7 | e
(520ng), bis( %}ﬁ%ﬁ‘g ﬁé‘f*’ﬂ@%ﬁﬁ%&%ﬁ@é’&? ?J“tlréﬂf{"r ?ﬁi’ﬁ‘f{g"?% g’“‘(@%“rré ;;l,}},ﬁe%?,
tri phenyl phosfidshnehréraftograplanduting with\33%6methpkeadefatSin hexane te taffady theitler an
(50mM ) and water (15m re.h ed to 80[err]C in a Parr apparatus under
an at rrospherec%?mg:'ﬁ‘?ﬁso%w%(?;ﬁiggg’t?gs at 1240 kPa (180psi). After 5 days,
the m xture WESC®,03MEZ0% ethglaRbtaledn Rekahednt 20 tenperature and concentrat ed
in vactuo. It_was basified with 1M sodium hédroxi de solution and extracted

with ethyl aclitexmedisteddn ) 7-Meshoxirdoldsmathasyhereylt-2atriftuaremethd- usi ng
Qombi ned extracts wer o dri cqooiauatlLd GHUMIERENS  {nd"evapor ated i n
vacuo to #ve the Ai mixtureongfouhbrome-amethexhd-{bmethogdenzhed-triflucromethyl-
benzimidazole (520mg), bis(triphenylphosphine)palladium (II) chloride (90mg),
triphenylphosphine (110mg) and triethylamine (1.8ml) in tetrahydrofuran (SOml) and water
{15ml) were heated to 80°C in a Parr apparatus under an atmosphere of carbon monoxide
gas at 1240 kPa (180psi). After 5 days, the mixture was allowed to cool to ambient
20 temperature and concentrated in vacwo. It was basified with 1M sodium hydroxide
solution and extracted with ethyl acetate (2x50ml). The aqueous phase was acidified to
pH6 using glacial acetic acid and extracted with ethyl acetate (2 x 75ml). The combined
extracts were dried over magnesium sulphate and evaporated in vacuo to give the title
compound as a cream solid (310mg).
25 TLC R;0.12 (50% ethyl acetate in hexane)
Intermediate 20 2-Ethyl-4-hydroxybenzoxazole
A mixture of 2-aminoresorcinol hydrochloride (5.0g) and
triethylorthopropionate (13.7ml) was heated to 150°C for 2h before being poured into
a mixture of water (140ml) and ethanol (35ml). The mixture was stirred vigorously for
30 30 minutes at room temperature. The resulting precipitate was removed by filtration
and dried to give the title compound as a beige solid (4.11g).
TLC R,0.40 (50% ethyl acetate in hexane)



25 TLC Rerr] 0.12 (50% ethyl acetate in hexane) Intermedi ate 20

2- Et hyl - 4- hydr oxybenzoxazol e A m xture of 2-am noresorcinol hydrochl oride
(5.09) and triethylorthopropionate (13.7m) was heated to 150[err]C for 2h
before being poured into a m xture of water (140m ) and ethanol (35m ). The
m xture wasythhieg vigorously for 30 30 minutes at roompcqgiRtadisd € The
resulting preciprtate was renoved by filtration and dried to give the title
conpound as a beige solid (4.11g). TLC R[lgrr] 0.40 (50% ethyl acetate in
hexane) WO
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Tet rabut yl ammoni um'i odi de (0. 4g) was added, by a sol ution of

sodi um hydr oxilaterprediate32 | -4emethpxybenzpsazglet ure was stirred for 10

m nut es before addigtfan Ofvd NeEs] ; 5§ ;m,'

conti nued over ni ghtz.lmme cyr tﬁggﬁ%t urg(ﬁgg{%%ﬁ"géﬂ%ﬁ?‘ SI ﬁaggﬁng)nd
purified blo f|atsdonttempamtuwe Tapykbutydrormonagn widide (0.3&) wiscrdd&l) followeg by acet at e i n
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prepared by a rhindtes Beforeaddifish isfiodonttandiBdi3aile Siding wad thdaicbstimbenzoxazol e
Prepared from 4-hy oxazole to furnish the title_conmpound (90ng) as

b . )
a 20 brown sdivem %ﬁ@ﬁﬁ@? mixtyre yvas evapogatadiapto silicay apdcpurified-pyidash )

chromatography eluting with 25% then 50% ethyl acetate in hexane to give the title

15 compound as a straw coloured liquid (3.05g).
TLC R;0.50 (50% ethyl acetate in hexane)
The following compound was prepared by a similar procedure.
Intermediate 23 4-Methoxybenzoxazole
Prepared from 4-hydroxybenzoxazole to furnish the title compound (90mg) as a
20  brown solid.
TLC R, 0.41 (50% ethyl acetate in hexane)
Intermediate 24 2-(1-Hydroxyethyl)-4-methoxybenzoxazole
4-Methoxybenzoxazole (6.0g) was dissolved in tetrahydrofuran (225ml) and
cooled to -78°C under nitrogen. n-Butyllithium (26.5m! of a 1.6M solution in hexanes)
25  was added, and the mixture stirred at -78°C for 30 minutes before addition of magnesium
bromide etherate (11.5g). The resulting heterogeneous mixture was stirred at -45°C for
15 minutes, and then cooled to -78°C. A solution of acetaldehyde (2.3ml) was added from
a pre~cooled syringe. The mixture was stirred at -78°C for 3h, then allowed to warm to
room temperature and stirred-overnight. It was quenched with aqueous sodium
30 bicarbonate (SOml, gradually) and the tetrahydrofuran evaporated in vacuo. The residue
was extracted with dichloromethane (3 x 150ml). The combined organic phases were dried

over magnesium sulphate, evaporated in vacuo and purified by flash chromatography



I nternedi ate 24 2- (1- Hydr oxyet hyl ) - 4- met hoxybenzoxazol e

4- Met hoxybenzoxazol e (6. Og) was dissolved in tetrahydrofuran (225nl) and
cooled to -78[err]C under nitrogen. n-Butyllithium (26.5m of a 1.6M
solution in hexanes) 25 was added, and the m xture stirred at -78[err]C

for 30 m nukgeskakPr e addition of nmagnesi um bromi de et her act/cBdehrs) . The

resul ti ng heterogeneous m xture was stiroed at -45[err]C for 15 m nutes,
and then cooled to -78[err]C. A solutiorfof acetal dehyde (2.3m ) was added
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(1.8m) vas 28dsdhowkdGo Walth %_?oomn@%.lawr&dxt%s-pisﬁieariﬁth%agzﬁn@an&hss and
was then allowed to warmto roomtenperature. I't was poured 1 nto water
(25m ) and t hiayérayepamtesie Phe afuecus phase wapuextracted with dichipsomethana ¢2@ml).\THeh

di chl oronet hane,(20m ) .. The conbi,ned organi c. ph s were dried over
mgnest um sui BATE Ougbiip BRSSOt LG, IaRsSiu T SHpTae SyPorHied f o dnd
chromat ogr aphyuriikdiby flash M&&:%Gg«ﬁmmg vAGSO% éthyl ftefafoinMexanto/yigiithd iR title
15 conpound as a white soli 350ng). TLC Rlerr] 0.45 (50% et hyl acetate

i n hexane}S | necssnoped exacwhits solid @5fmghoxy- 2- (2- et hyl -]
[er 1] - ol uenenyt BRORT S ge Hiv doduie ity - Te! hoxybenzoxazol @ (200m0).
Intermediate 26 4-Methoxy-2-(2-methyl-{1,3]-dioxolan-2-yl)benzoxazole
2-Acetyl-4-methoxy§§nzoxuole (200mg), p-toluenesulphonic acid (239mg),
ethylene glycol (b.29ml) and toluene (10ml) were heated to reflux under Dean-Stark
20 condidions for Zh. Aﬂer cooling to room temperature, the toluene was evaporated, and
the residue partitoned between water (20ml) and ethyl acetate (20ml). The aqueous phase
was extracted with ethyl acetate (20ml). The combined organic phases were washed with
water {40ml), aqueous sodium bicarbonate (2 x 40ml) and water (40ml), dried over
magnesium sulphate, evaporated in vacuo and purified by flash chromatography eluting
25  with 30% ethyl acetate in hexane to yield the title compound as a white solid (129mg).
TLC R;0.32 (30% ethyl acetate in hexane)
Intermediate 27 7-Bromo-2-ethyl-4-methoxybenzoxazole
2-Ethyl-4-methoxybenzoxazole (2.81g) was dissolved in methanol (80ml) under
nitrogen and the solution cooled to -78°C. Bromine (0.73ml) was added dropwise. The
30 mixture was allowed to warm gradually to room temperature and stirred for 3.5h. The
methanol was evaporated in vacuo and the residue partitioned between ethyl acetate and

aqueous sodium bicarbonate. The combined organic phases were washed With 5% aqueous



et hyl ene glycol (0.29m ) and toluene (10m ) were heated to reflux under
Dean- Stark 20 condidions for 2h. After cooling to roomtenperature, the

t ol uene was evaporated, and the residue partitoned between water (20m ) and
ethyl acetate (20m ). The aqueous phase was extracted with ethyl acetate
(20m ). Theygsmbigged organi c phases were washed with wat epcreByviosissaqueous
sodi um bi carbonate (2 x 40m ) and water (40m ), dried over nagnesium

sul phate, evaporated in vacuo and purifi“ed by flash chronmat ography el uting
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hydr oxi de sol gifapstited PEvaRHd fodkideafle Hild dbnfolivd asaaRigalslid @4ogyl ) . The aqueous

phase was acidified to pH5 using gl acial_ acetic acid and extracted with

di chl or onkt haﬁe(_.: ReR3Q.GR% ‘ﬁ'&!a %hi"d}e&f’é) hane extracts were dried (MySO4)
0 5050 2 BRSO AP e P RUTE £ ey
yDbenzoxazole
4-Methoxy-2-(2-methyl-[ 1,3]-dioxolan-2-yl)benzoxazole (129mg), N-
bromosuccinimide (107mg) and acetonitrile (Sml) were combined and stirred at room
20  temperature under nitrogen for 4h. The mixture was partitioned between water (20ml) and
ethyl acetate (20mi). The aqueous phase was extracted with ethyl acetate (20ml). The
combined organic phases were washed with water (2 x 50ml), dried over magnesium
sulphate, evaporated in vacuo and purified by flash chromatography eluting with 30%
ethyl acetate in hexane to yield the title compound as a white solid (95mg).
25 TLCR(0.41 (30% ethyl acetate in hexane)
The following compound was prepared by a similar procedure.
Intermediate 30 7-Bromo-4-methoxybenzoxazole
Prepared from 4-methoxybenzoxazole to afford the title compound (635mg).
TLC R;0.51 (30% ethyl acetate in hexane)



I nternedi ate 29 7- Br onp- 4- met hoxy- 2- (2-mmet hyl -[ 1, 31-di oxol an- 2-

yl ) benzoxazol e 4- Met hoxy-2-(2-nmethyl-[ 1 , 3]-di oxol an-2-yl ) benzoxazol e
(129my) , N- bronosucci nim de (107ng) and acetonitrile (5m) were
conbi ned and stirred at room 20 tenperature under nitrogen for 4h. The

m xture wagyRgidlids oned between water (20m) and ethyl acpgépgRoyodsyl ). The
aqueous phase was extracted with ethyl acetate (20nl). The conbi ned organic

phases were washed with water (2 x 50m )2,2 dri ed over magnesi um sul phat e,

evaporated in vcauo, ang purified by flash chromat.ogr.a | utin ijh 30%
et hyl acet at elﬂ-%ﬂﬁ%g-t Lio $Me °¥¥T§'@T"P1’t@3’{f%g‘ﬁfﬂg‘“ég"%y%ﬁ"ﬂ“%% iﬂ
(95ng). 25 TLC Rlerr]0. 41 (éﬂ-i{%ﬁl’ﬁﬁ%kidacet ate in hexane) The foll ow ng
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the title compantn(Raamand: T FikbbhediohdshRBisiny (1258 YiiAplane)
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triethylamne 5_,(0.21m), water (15nl) and tetrahydrofuran (30m ) were

conbi ned and prstitiengd hstvaen ety) wetate £35aH) anshwater (20mihdEhe aqyesnsidper MBSpsi ) of
carbon monoxi dgLag »%thdé{%(gﬁ -ace%%xk ngﬁgofﬁe“%b%eﬁ%?gaéﬁ@%@%@ dribd] ﬁv%
0] rate I v

t et rahydr of uran was eva cuo. e restdue was partitione
bet ween el®y| magnesiamaulphederieyaparatediatvacno( dna phjified Hydlasly chromastogmplier elwing

extracted with,ethyl acetat.e (50n]). The conbined o i g extracts were
dried over 10“""?5'%‘#&@?‘66‘?%‘%'925'&‘{‘ ,°°§‘98‘m9r‘étaéﬂ“‘r=ﬁ°lv{a@§@“§nd purified by
flash chronmatppecRDDS1 Géchil kétgard)l th et hyl acetate to yield the title conpound

as a white solid (190 . TLC Rlerr] 0.51 (ethyl acetate) Internediate 32
4- Met hoxybenzkl!&tﬂ‘-’&-ggit ar bfn¥ethexybengzoxgzolp-fnsachexylis 4tk ybenzoxazol e

bi (171 phenyl phospir ek Tebdeeokacic | [GLANEY! (Mpdpaize { 2(5shi,
. 15 triphenylphosphine (290mg), bis(triphenylphosphine)palladium chloride (88mg), water
(20ml) and tetrahydrofuran (40ml) were combined and heatpd to 90°C in a Parr apparatus
under 1035 kPa (150psi) of carbon monoxide for 3 days. .After cooling to room .
temperature, the tetrahydrofuran was evaporated. The residue was partitioned between
ethyl acetate (50ml) and water (S0ml). The aqueous phase was ack.iiﬁed to pH4 with
20  acetic acid, and the layers separated. The aqueous phase was extracted with ethyl acetate
(2 x 30mi) followed by dichloromethane (2 x 30ml). The combined organic phases were
dried over magnesium sulphate and evaporated in vacuo. Purification of the residue by
flash chromatography eluting with ethyl acetate and trituration with diethyl ether afforded
the title compound as a white solid (125mg). On standing, a white solid precipitated in the
25  water layer which was removed by filtration and dried in vacuo at 45°C for 1 hour to give
a further portion of the title compound as a white solid (49mg).
TLC R, 0.50 (ethyl acetate)
Example 1 8-Methoxyquinoxaline-5-][N-(3,5-dichloropyrid-4-
yllcarboxamide
30 8-Methoxyquinoxaline-5-carboxylic acid (0.19g) dissolved in dichloromethane
(16ml) under an inert atmosphere was treated with oxalyl chloride (0.3ml) then 2 drops

of N,N-dimethylformamide and stirred at ambient temperature overnight. The reaction



(20mM ) and tetrahydrofuran (40m ) were conbined and heated to 90[err]Cin a
Parr apparatus under 1035 kPa (150psi) of carbon nonoxide for 3 days. After
cooling to roomtenperature, the tetrahydrofuran was evaporated. The

resi due was partitioned between ethyl acetate (50m ) and water (50m ). The

aqueous phaﬁzﬁ)@\@@ﬁﬁ@d dified to pH4 with 20 acetic acid, %q.,éé??ujlg%g:ﬂs)
q X

separ at ed. ueous phase was extracted with ethyl acetate

foll owed by di chl oronethane (2 x 30m ). %he conbined organic phases were
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t ol uene (2x15 to afford. sAacid chl.ori di hydroghl or.i de. as .a pbrown
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was added jat asg[nﬁmmheshmommﬁtxgaiﬂe(o,o{)g)é- am no- 3, 5- di chl oropyri di ne
(0.169), sodiumhydrid . 15g; .60% di spersion in oil) and NNN 5

di met hyl f or ma%&( Q@ﬁﬁ)&’gﬁ‘&fﬁ‘gﬂﬁ’ %&'Y‘é&ﬂ?")oeen stirred at anbient
tenperature f o, Jg3.. 2Bgécer 2h the m xture was allowed to cool overnight

before evaporating in vacuo. The residue was filtered through a pad of
silica using hot eThgfollawisggempound wahprepared byia simiergroeedusd i n vacuo to

rethanol | n eBRRAL: ot o 2 Areile iy Bp Ry AR AR LB 02 2
of f-white1solid (0.09g). TLG)Raebdéxdanfid65> ( 10% net hanol in ethyl acetate) np
205 - 208[err]C Prepared from 2-acetyl-7-methoxy-3-methylbenzimidazole-4-carboxylic acid
(0.50g) and 4-aminopyridine (0.18g). Purification by flash chromatography on silica
~ eluting with 10% methanol in ethyl acetate gave the title compound as an off-white solid
(0.10g).
20 TLCR;0.31 (10% methanol in ethyl acetate)
mp 274-275°C
Example 3 7-Methoxy-3-methyl-2-trifluoromethylbenzimidazole-4-[N-
(3,5-dichloropyrid-4-yl)jcarboxamide
7-Methoxy-3-methyl-2-trifluoromethylbenzimidazole-4-carboxylic acid (0.40g)
25 dissolved in dichloromethane (20ml) under nitrogen was treated with oxalyl chloride
(0.28ml) then 2 drops of N.N-dimethylformamide and stirred at ambient temperature
overnight. The reaction mixture was evaporated in vacuo to afford the acid chioride
hydrochloride as a brown solid. A solution of this solid in dry N, N-dimethylformamide
(10ml) was added at ambient terr;pé.rature to a mixture of 4-amino-3,5-dichloropyridine
30  (0.29g), sodium hydride (0.30g; 60% dispersion) and N, N-dimethylformamide (10mi) that
had already been stirred at ambient temperature for 1h. After 2h the mixture was allowed

to cool overnight before evaporating in vacro. The residue was purified by column



The foll ow ng compound was prepared by a simlar procedure. Exanple 2
2- Acetyl - 7- met hoxy- 3- net hyl benzi m dazol e-4-[ N-(pyridi n4- 15
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prepared in arﬁd:m'rb.él (4DBH&RYE acdrted teRare)
7- Met hoxy- 3- pr ogz -2-trifluoronet hyl benzi m dazol e-4-[ N-
(3, 5-di chl or PP PRHRHL’G- yI )] car boxami de Prepared from

Lo S Pt || BB AR sl (0209
: 15 dichloropyrid-4-yl)Jcarboxamide
Prepared from 2-acetyl-7-methoxy-3-methylbenzimidazole-4-carboxylic acid
(1.38g). Purification by flash chromatography eluting with 10% methanol in
dichloromethane yielded the title compound (0.75g) as a beige solid.
TLC R; 0.5 (10% methanol in dichloromethane)
20  m.p. 290-291<C
Example 6 2-Ethyl-4-methoxybenzoxazole-7-[N-(4-pyridyl)]carboxamide
Oxalyl chioride (0.32ml) was added to a solution of 2-ethyl-4-
methoxybenzoxazole-7-carboxylate (0.40g) in dichloromethane (20ml) at room
temperature under nitrogen. After stirring for 10 minutes, dry ¥, N-dimethylformamide (2
25  drops) was added. Stirring was continued overnight to give a yellow solution which was
evaporated to dryness in vacuo. The residue was dissolved in dichloromethane (20ml).
Triethylamine (0.53ml) was added, followed by 4-aminopyridine (0.20g), and the mixture
stirred at room temperature overnight. It was evaporated onto silica, and purified by flash
chromatography eluting with dichloromethane then 10% methanol in dichloromethane to
30 give the title compound as a tan solid (0.08g).
TLC R; 0.45 (10% methanol in ethyl acetate)
mp 140 - 142°C



10 chromat ography on silica eluting with 40% ethyl acetate in hexane gave
the title conpound as a white solid (0.006g). TLC R err] 0.21 (40% et hyl
acetate in hexane) rrp 246-247[ err] C Exanple 5

2- Acetyl - 7- met hoxy- 3- et hyl benzi m dazol e-4-[ N-(3,5- 15

di chl or opyr sf#rﬁ e carboxanide Prepared from PCT/GRY7/03154
2-acetyl - % oxy- 3- et hyl benzi m dazol ef#car boxylic acid (1.38 303

Purificat | on by flash chromat ography elutrng with 10% nethanol in

di chl or onet ha i el ded the 0.75 L TLC
Rlerr] 0.5 (lm%ﬂanol i ni g& °1"K€1W%f ﬂ;% p‘gsbgiﬁgl% r?‘f]‘

Exanpl e 6 2- Et hyl - 4- rmnmhym.ﬂaexazol e-7-[ N-(4-pyridyl)] carboxam de
Oxal yl chloride (O, ded to sol uti o f 2-ethyl-4- "

et hoxybenzoxazol ez'sfiz@é‘i“ﬂﬁ?é‘r"éf NZP¥f298y )'°aF‘??"¥5'PtERPg @rr%ﬁ%%’@"@ﬁﬂﬂy?d'a? room
tenperat ure unggiytith, tLﬁE@ghensf g ?tdnﬂ rﬂéi%&bgB difgetﬁ}lﬂh'ihslﬁ'opﬁfcxrbodumlde

NN-dlmethyIformamde( dr ops Stirring was continued

_over ni gh':] 5o dwdrechipride (1. mwmm(wmm stirag st rapwdemperatue forddhi n
vacu T r i nin
(500 T ! el SRR o Sk ORGP 2 A0 ol S L L

stiffed at roaoetiteinthexane, lmsyaelduenmpgmd 2-kthylwbmethueybenzakedleshtabaiylate 4, and
ified by flash t di chl h t 10%.

et hanol 1 1 drANGIOTICERE R4 S7e) s dispoteedif P Bipbmermice GORRAT oo i o

(0.08g) . TLC RborRtcipefatfdantRt MeroSen. l%dﬁmn@&@tmg,eﬂowmsﬂégon)%[aﬂdéd] C

WO 98/ 22460
PCT/ GB97/ 091 54ndthe mixtyrp ptisred for Sh before addmon of the 4-nitrophenyl ester (1.2g) and stirred

2- Ethyl - 4- met gy Eﬁl’ﬂéromz Qg r%cix&k t&&tuﬁ‘ F?&Q%M og'ﬂ) dflica%hd hPplrB¥RE) de

2- Et hyl - 4- met hoxybenzoxazol e- 7- car oxy ate
4- di met hyl ani fegly clirdinategrapint elbgjng with S0%néethylaskravecih hegane tg)sepaxate the title

i chl or omet nafepestes TXBrE RO KR 2 com ¢ emperatur e for 4gh. Theo
m xture was evREPRADAJ (80% ethgl dcerate id hekahd)r omat ogr aphed, el uting with 50%
et hY' 15  mass spectrum (CI) [M+H]" observed
Example 8 2-Ethyl-4-methoxybenzoxazole-7-[/V-(3,5-dichloropyridin-4-yl-
N-eoxide)jcarboxamide |
A solution of 2-ethyl-4-methoxybenzoxazole-7-[N-(3,5-dichloropyridin-4-
yD)]carboxamide (0.05g) in chloroform (10ml) was treated with 36-40% peracetic acid in
20  acetic acid (0.03ml) and stirred for 14 days at room temperature. The reaction mixture was
partitioned between dichloromethane (20m{) and water (20ml). The organic layer was
separated, dried over magnesium sulphate, filtered and the filtrate evaporated in vacuo.
Purification by flash chromatography on silica eluting with 10% methanol in ethyl acetate
gave the desired product as a white solid (0.018g).
25 TLCR(0.38 (10% methanol in ethyl acetate)

mp 201-203°C

Example 9 4-Methoxybenzoxazole-7-|N-(3,5-dichloropyridin-4-
yl)lcarboxamide
A mixture of 4-methoxybenzoxazole-7-carboxylic acid (0.16g),

30 dimethylaminopyridine (catalytic), 4-nitrophenol (0.17g) and 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.17g) in dichloromethane (30ml) was

stirred at room temperature under nitrogen overnight. The mixture was diluted with



acetate in hexane, to yield 4-nitrophenyl

2- et hyl - 4- met hoxybenzoxazol e- 7- car boxyl ate. 4- Am no- 3, 5-di chl or opyri di ne
(0.57g) was dissolved in NN-dinethylformam de (20nl) at roomtenperature
under nitrogen. Sodium hydride (0.20g; 60% di spersion) was added, 10 and
t he n1xture“§; for 5h before addition of the 4-nitroghaivier s
(1.29) and stlrr for a further 18h. The reaction m xture was evaporated
onto silica and and purified by flash ch2Z®mat ography el uting with 50% et hyl
acetate in hexane to separate the title conmpound as a white solid (0.44q).
TLC Rlerr] O. zbmpmmq{wlh@@tw@dmthmm@; 5Qml). Thmmbmpféetgampba@es)

5t hyi . ot WS B P bfhefm gt gt vecpfo givs nitopheny 4
N-oxi de) [ car baethokybenzixazsle!7etatbogylate #-Amino-3, S-dnchloropyndme (0. ISg) was dissolved

2- et hyl - 4- met hoyxybenz oIe 3, 5-di chl or |.n 4- Qxam de
(0. 055) in chF'bs’d‘? gﬁ"?ﬁqty G&aém{) Ry ePETIES A“b‘@g%{béf’%’lém:‘wﬁadq n 20
acetic aci § (Qaohg; 5% d@é}férsﬁ)hhd 6xgdva§aadea4a.ﬂau§mmuré Sftradi B IIEseRid hlditiod e

reaction mxture was partitione bet ween di chl or onet hane (20M ) and water

(20m). The opganﬁ@twoal;e@ﬂ eﬁers(oséﬁm&Mmml&mwomagh%@usnmnglﬂrpﬁem e,

filt d d

clhr o(ranrat(:aogfgphy on sﬁ%ga e| ut i ﬁfaﬂ‘&?‘?{h’?‘bé‘qﬁ%"t han%é Jek:ﬁ%%fg}a?{‘u%%%{:& e gave

the desired pemgmmaatagommndtmerm ll)( Dhelcbrbiried oBsinic pkses Reewishdd wdth ( 10%
th | t h 201- 203 C Ex | 9 - 4- :

L o Deny ox o Hes e, Stied Biref RRafespreh lhate SyapapRtsd fotp st dchuried oy ¢ ur o

of  4- et hoxy pasy exdmailo ?raﬁhye BRBAX WithC50%R @Il acetdt®-in M(égane) S&)y.eld the title

di et hyl am nopyri di ne atalytic), 4-nitrophenol
1- et hyl - 3- ( 3- cempaamn ﬁaﬂ'ih%?ﬂhéﬁ/llﬂ}giar bodi i m de hydrochl oride (O. 17g) I n

di chl or onet ha%d]%%&(sm%ﬂ@ %ﬁ&gnﬂguhaom t enper at ure under nitrogen
I Tuted w't

overni ght. The ture was WO 98/ 22460
PCT/ GB97/ 0315mpA33¢li9%4151°6r onet hane (20m ) and washed with water (2 x 50m).

Ine COMDL1eS 0 9%t ISR A B st © o

met hoxybenzox Examdle/1E ar box yi-Meth oy ¥4 ethox§bekdyl)-2pyrifldionemebhyl-59) was
di ssol ved benzimidazole-4-[N-(3,5-dichloropyridin-4-yl)]carboxamide
Prepared from 7-methoxy-3-(4-methoxybenzyl)-2-trifluoromethylbenzimidazole-
dcarboxylic acid to furnish the title compound (140mg) as a white solid.
TLC R, 0.35 (50% ethy! acetate in hexane)
20 mp 184.5-186°C
Example 11 2-(2-Methyl-[1,3]dioxolan-2-yl)-4-methoxybenzoxazole-7-[N-
(3,5-dichloropyridin-4-yl)]carboxylate
Prepared from  2-(2-methyl-[1,3]dioxolan-2-yl)-4-methoxybenzoxazole-7-
carboxylic acid to yield the title compound (58mg) as a white solid.
25 TLCR,0.61 (ethyl acetate)
mp 155-157°C
Example 12 N-(3,5-Dichloropyrid-4;yl)-7-methoxy-z-triﬂuoromethylbenz-
imidazole-4-carboxamide
7-methoxy-3-(4-methoxybenzyl)-2-trifluoromethylbenzimidazole-4-[N-(3,5-
30  dichloropyrid-4-yl)Jcarboxamide (S0mg) was stirred in trifluoroacetic acid {3ml) for 2h

at room temperatire. Excess trifluoroacetic acid was removed in vacuo, and the residue



i n NN-di met hyl formam de (5m ) at room tenperature under nitrogen. Sodi um
hydri de 5 (40nmg; 60% di sopersion in oil) was added, and the m xture
stirred for | h before addition ofthe 4-nitrophenyl ester (0.26g) in

N, N- di et hyl formam de (20m ). After stirring for 60h, the

N, N- di et hyl .de was evaporated in vacuo, and the resj | .tioned
bet ween et hy‘fvagce“gdtje (40mM ) and water (40m ). The conbi neggg@ggﬁsi phases
were washed with water (2 x 40m ), dried2dver nmagnesi um sul phat e,

evaporated onto silica and purified by 10 flash chromat ograpr% el uting

wi th 50% et hy| Patitionsd Retyren fiiyh acerate @S)and agueous sodjum bisarernated(Z3mba Thei t e
solid (51 ng). rd: 0 e [Pﬂ;;%[a -194.5
[err] C The fol q-({);\ikvﬁ?g cgnpag%ﬁ%%tév@rglgﬂ f)tﬁ l%g%%%?%ﬂ% glér;f ar p%%%t#hggesﬁ
Exanpl-e 10 were drigt dvet magnesi@m(suiphate haievaporated Jr Wcto tof giveos solid twhch-was

b imd | e-A4- 3..0-dl,.chl i di n-4-yl)I b 1 de,. df
T L I e
acid to furni STLC R0.80 {302 ethyTacetind il Hetfi®y) as a white solid. TLC Rlerr]

0.35 (50% ethyl acetate in hexane) 20 np 184.5-186 [err] C Exanple 11
2- (2- Met hyl | - [P 8§43KE1 an- 2- yI ) - 4- met hoxybenzoxazol e- 7- [ Nt

(3,5-dichloro el -yl)]c £ . (£ fLO R A~

2-(2-nmet hyl -[ F]‘!::E |lg§<%l an- Z-ﬁ?ﬁ@'ﬁg‘s{)ﬁgﬂiﬁﬁg?g §e9§l "'—‘eﬂéyollr eé')z('f/'f'fi%zo&eéi dto
yield the title conpound (584dy-(3S-dichlmoppridyl)jcaiboRitmide TLC Rlerr] 0.61
(ethyl acetate) rrp%rg%iu}%?f{ er%%Ex I %‘F l . . . )

N- (3, 5-Di chl oropyri d-4-y 327“ i '5'5(@8%3??‘ YW&FW%W@IS“{‘CMWWW"‘

i m dazol - 4Kt ardoglyjearbslamide (0.60g), hydroxylamine hydrochioride (1.05g) and pyridine (l.22ml%

7- met hoxfy- 3- (4-net h Benz I QZ-'[I‘I fl uorgnet hyl benzi m dazol e-4-[ N- (3, 5- 30
di chl or opyri d42 %?3%]‘%@6% Mﬂ%\{e& ety undss Dean $tark copditionsifer 21br Fheselvent aci d
(3m) for 2h a@aswra&ﬂm%a&,%@éhgﬁgﬁgév& keitliatbd VARG Lk Cand SR TROOV E

in vacuo, and the residue £
PCT/ GB97/ 0315precpitgterwastdriohauyapun tacumish thetitlezompound (0.53g) s adbeige adfideous

sodi um bi car b‘?ﬁ‘_ﬁ.tfn(%‘&) . The
15  Mass spectrum [M+H]" observed
Example 14 3-Methyl-2-(1-(2-methylthiazol-4~ylmethoxy)iminoethyl)-7-
methoxybenzimidazole-4-[N-(3,5-dichloropyrid-4-
yD]carboxamide
Sodium hydride (60%, 43mg) was added to a solution of 2-(1-hydroxyimino)ethyl-
20  7-methoxy-3-methylbenzimidazole-4-[N-(3,5-dichloropyridyl)Jcarboxamide (200mg) in
dimethylformamide (20ml) at room temperature under an inert atmosphere. After 1h, 4-
chloromethyl-2-methylthiazole (217mg) and dimethylformamide (SmL) were added and
stirring was continued at room temperature for 18h. The reaction was quenched by the
addition of water (25ml) and extracted into ethyl acetate (3 x 25ml). The combined
25  organic phases were dried (magnesium sulphate), filtered and evaporated onto silica gel,
Purification by flash chromatography eluting with ethyl acetate afforded the title
compound (28mg) as a white solid.
m.p. 220-221°C
Mass spectrum [M+H]* observed

30 The following compound was prepared in a similar manner.



aqueous phase was extracted with ethyl acetate (25m ). The conbi ned organic
phases were dried over magnesi um sul phate and evaporated in vacuo to give a
solid which was triturated with diethyl ether to give the title conmpound as
a creamsolid (19mg). 5 TLC Rlerr] 0.30 (50% ethyl acetate in hexane) np

300-301[err] C le 13
2- (| - Hydr OXW%%?& hyl - 7- et hoxy- 3- met hyl - benzi mi dazol e- TCror oSt
4-[ N-(3,5-dichloropyridyl)]carboxam de $vi xt ure

f2- tyl-7-pgeth -3- met hyl L qi .e-4- I N- (3. 5-dichl.or. i 4-, 10
291 )] oa box-BRUEREES o0, PO A RS TR MRPEP R CD BUER Ty 1 i ne
(1.22m) in toluene (40m ) wRInBERS&skifidaLsleusNIES-dRRAIISpFFia-aondi i ons

for 2 1 h. The solvent was evaporated in vacuo and the residue was .
triturated with water and fy)easbexamde  The precipitate was dried in vacuo

15 vass. spect rum [N Forrl 2 Choarorfindfamay aRyfi Sonbdyn biciabie-£iel o1 ] ©
3- Met hyl - 25 ( 1€3,Sdichlotopyridyi)icathioxamigde ni8orog)y pidriMlealimsthylarfinopropyl chloride

met hoxybenzi n dazol e 4: Sedi chl opopyri d-4- carb l,de Sodi um
hydr i do (60%% %?d%@@\%g%‘ﬂ’ﬁg%‘°8h’%§fsﬁ%éf“8ﬁ‘%°ﬂ%‘% Ii‘“ﬁﬂ%%ag‘}% hyl - 20
7- met hoxy- 3- niatdighidreethdtie giridet theditle Nofhpoimd(Bemg)as awpftiwhite solidar boxam de
(200ng) in dinethylfornman de (20nm) at roomtenperature under an inert

at mosphere. ATEE/ 9@,’5(@“&?‘%‘6?‘8%@%‘}}?‘9 #yl t.hi azol e (217mg) and

di met hyl f or mag lgsf gt Were added and stirring was continued at room

tenperature for 18h. The reaction was quenched by the addition of water
(25m ) and0exAssaymaxthodst o et hyl acetate (3 x 25 m). The conbi ned 25

organi ¢ phases wer.g dried nesiam sul pha filtared.and evapor at ed
onto silica gel. Pﬁl?el ﬁsg‘gtllgsg? fO?injrg‘sﬁ'ec r°8é1*§’%“8ﬁﬁ‘l§'%)%§v§ﬂ‘d@@%%°‘w?% ‘gfi hyl
acet at e[ af f i)r csnbdulds éﬂfbﬁmlaorﬁmstwa(&&ag)pra@dgem disissed b;ds.:hmuixgg Ttlal,
220-221[ err] C,Mass. spect r] obseryv 30 T al ].owi ng
compound was ﬁPng Effggem-n{_lgimé{‘ Mﬂé&%ﬁw and Setvé%%% SxgloNucl. Res. 8119

PCT/ GB97/ 0315¢1928) and Gristwood and Owen, Br. J. Pharmacol. 87:91P (1986).

15 Compounds of formula (i) have exhibited activity at levels consistent with those

believed to be usefil in treating phosphodiesterase IV-related disease states in those
assays.
The ability of compounds of formula (i) to inhibit TNF production in human
monocytes is measured as follows. Peripheral blood mononuclear cells are prepared from
20  freshly taken blood by standard procedures. Cells are plated out in RPMI1640 +1% foetal
calf serum in the presence and absence of inhibitors. LPS (100 ng/ml) is added and
cultures are incubated for 22 h at 37°C in an atmosphere of 95% air/5% CO,.
Supernatants are tested for TNFe by ELISA using commercially available kits.
In vivo activity in a skin eosinophilia model is determined by using the methods
25  described by Hellewell et al, Br. J. Pharmacol. 111:811 (1994) and Br. J. Pharmacol.
110:416 (1993). Activity in a lung model is measured using the procedures described by
Kallos and Kallos, Int, Archs. Allergy Appl. Immunol. 73:77 (1984), and Sanjar et a/, Br.
J. Pharmacol. 99:679 (1990). '
An additional lung model, which allows measurement of inhibition of the early and
30 late-phase asthmatic responses and also the inhibition of airway hyperreactivity, is

described by Broadley ef al, Pulmonary Pharmacol. 7:311 (1994), J. Immunological



Exam pl e 15 3-Met hyl -2-[ 1-(3-di net hyl am nopropyl oxy)i m noet hyl | -7-
nmet hoxybenzi m i dazol e-4-[N-(3,5-d ichloropyrid-4- yl)carboxam de Prepared
usi ng 2-(I-hydroxyi m no) et hyl - 7- met hoxy- 3- net hyl benzi m dazole-4-[ N 5
(3,5-dichloropyridyl)]carboxam de (330ng) and N, N-di nmet hyl am nopr opyl

chl ori de hydwoekhsyes de (383ng). Purification by flash chro;iﬁgﬂ{% héh
eluting with 20% net hanol in dichl oronethane yielded the ti 2 ﬁﬂ nd
(96ng) as an off-white solid. TLC Rlerr] 29. 25 (20% net hanol in

di chl or onet hange [err] C 10 Assay net hods The assays used to
confirmthe pM‘B%—Qﬁé?é@éaﬁdﬁWﬁhﬁbﬁmy%dﬁ R331/(1895)c Gopwpowats ofthe
formula (i) angwgh@pgﬁgqm@ﬁﬁqyﬂﬂiﬂg&gures as disclosed by Schilling et a
Anal . Bi ochem 216:154 (199 onpson and Strada, Adv. Cycl. Nucl. Res.
8: 119 (1979) and (}lstmood and Onen, Br. J. Pharmacol. 87:91P (1986). 15
Conpounds of formula (i) have exhibited activity at levels consistent with
those believed to be useful in treating phosphodi esterase |IV-rel ated

di sease states in those assays. The ability of compounds of fornula (i) to
i nhi bit TNF production in human nonocytes is nmeasured as foll ows.

Peri pheral bl ood nononuclear cells are prepared from20 freshly taken

bl ood by standard procedures. Cells are plated out in RPM 1640 + 1% foeta
calf serumin the presence and absence of inhibitors. LPS (100 ng/m) is
added and cultures are incubated for 22 h at 37[err]C in an atnosphere of
95% air/5% CdJ err]. Supernatants are tested for TNF[err] by ELI SA using
comercially available kits. INvivo activity in a skin eosinophilia nodel
is determ ned by using the nethods 25 described by Hellewell et al, Br.
J. Pharmacol . 111:811 (1994) and Br. J. Pharmacol. 110:416 (1993). Activity
in a lung nodel is neasured using the procedures described by Kallos and
Kallos, Int. Archs. Allergy Appl. Imunol 73:77 (1984), and Sanjar et al,
Br. J. Pharnmacol. 99:679 (1990). An additional |ung nodel, which allows
measurenent of inhibition of the early and 30 | ate-phase asthmatic
responses and al so the inhibition of airway hyperreactivity, is described
by Broadley et al, Pulnonary Pharmacol. 7:311 (1994), J. | nmunol ogi cal



WD 98/ 22460

PCT/ GB97/ 03154 29 Met hods 190:51 (1996) and British J. Pharmacol. 116:2351
(1995). Conpounds of the invention show activity in this nodel.

W98/ 22460

PCT/ GB97/ 03%ksbsntueh Al M5 1. A compound of the general foigfidsd7odssse [err]
10 wherein (1) X'is Nand (a) Zis =CRlegg]-CRlerr]=and Yis N (b) Zis
=CRlerr]- and Yis O S or NRerr], or (c? Zis =CRerr]-N=and Y is
CR[err], or %L M NRlerr], Zis -CRlerr]=and Yis N, QisOor S 15

R err] and R[e'r%e the sane or different and are each CJerr],
C(-NJerr]Rert], AtdnpountCofthOpireral fdRnelai®®, NR[err]Rlerr], CON(R[err],
hal ogen, CF[err], CN, CJerr]H CJerr]Rerr], Rerr], COhet where het is
.a heterocyclic ring (such as norpholine or piperidine) attached via a N
atomin the ring and optionally substituted with one or more Rlerr], or the
cyclic group [err] 25 Rlerr] is OHx-+h%oal kyl, or ([err] al koxy or .
-cycl oal koxy each optionally substi tfut ed\with one or nore hal ogens; R err]
is Hor alkyl; Rerr] is aryor , either of which may be
optionally substituted with oné nore substituents chosen from

hal ogen, optionally hal ogen- subj ed aI ky/Rshydroxy optionally

hal ogen- substituted al koxy, COHNCCOL= 4 Rlerr]Rerr], CORerr],
SOerr]Rerr],SOerr]NRerr]R err €rr] dad X V\098/22460
PCT/ GB97/ 03154 31 a '

10

wherein (1) X is N and (a) Zis =CR-CR,=and Yis N, (b) Zis=CR,-and Y is O, Sor
NR,, or (¢} Z is =CR,-N=and Y is CR?, or (2) XisNR,, Zis-CR;=and Y is N;
QisOorS;
15 R, and R, are the same or different and are each COR,, C(=NOR()R,;, alkyl-
C(=NOR)R,;, NRR,, CON(Ry),, halogen, CF;, CN, CO,H, CO,R,,, R,, CO-het where
het is a heterocyclic ring (such as morpholine or piperidine) attached via a N atom in the

ring and optionally substituted with one or more R,,, or the cyclic group

25
R, is OH, thioalkyl, or C, 4 alkoxy or cycloalkoxy each optionally substituted with
one or more halogens;
R, is H or alkyl;
_ R; is aryl or heteroaryl, either of which may be optionally substituted with one
30 or more 5ubstituents chosen from halogen, optionally halogen-substituted alkyl,
hydroxy, optionally halogen-substituted alkoxy, CO,H, CO,R,,, CONR,,R,,, COR,,.
SO,R,,, SO,NR} |R,,, NR,R, and CN;

U] R I



each R err] is independently Hor a group selected fromal kyl, cycl oal kyl,
aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylal kyl and

het er ocycl oal kyl , any of which groups is optionally substituted at any
position with Rerr]; Rerr] is alkyl, hydroxy, ORlerr], NRerr]R err], CN

Cderr]H, err], CONRlerr]Rlerr] or CORlerr]; 5 ir] s
H, al kyl, cﬁoa% aryl, heteroaryl, iterocyclo aryl alli(cﬁ’GBWBBE‘

het er oaryl al kyl , heterocyctoalkyl aIkyI ar bonyl alkoxycarbonyl

aryl car bonyl , het er apylk car, bo teroc cI o 0, phonyl ,

aryl sul phonyl , B‘ér’ 1"gfﬂ°f5 8“:’{/?; %’é"\? ﬁ%"é’r.ﬁ“ﬁ'ﬁ 4"8&}1&[ p is H,
al kyl, cycl oarek«bmylahubrocium, earymgrl hetéreir?lﬁnt ymdor;etaa@lcwlk 1, any of wcxl al kyl
or heterocycl oal kyl ; l\lcl';Lerr gpqetrr erocycl iC r| ng (such as

nor phol i ne 1(8’°“R§r‘s‘b?t19§i’l brtifut |a6¥rﬁﬂsft$?“§ﬂ #tuted wWith Rlerr]; Rerr]
is alkyl, cycloal wlmare,rrynydmt@tmt,gw,m dmﬁw ﬂg,r@éNh k%co%% o

het er oaryl al kyl or "het erocycl oal KYI'; "R’[err] and af'e®

different &and ar e Radsdh atkyb cydigaiopt, ]afyl ifeteraaryl; !@tﬂk{)mlo] ambﬂwbhabﬂoyryﬂkylst i tuted

het er oar y| al 11SoRKalkpl ipicabonyt, (ikcxy¥odyty poichinbndl HeperSisyiaroopp, o
phar maceut i caﬂeteyeqclowbmiyl e alkisulplivayicof adisulphonyl,c orhetesslylsiiiphohyli Mok,
RS T 6 Sl s 5 Pk, N, G ot <
Zpt i onal | y- S%E&d)drﬁﬁlﬁﬂ &h&!fohﬂdall@f oPN‘Rxl@,ri@L h&eﬁHﬁE th(s%@h as morpholine

pyri dyl - N-oxi de.” 5. npound any preceding clTaim wherein Xis N

6. A ckﬁrpcm'meaﬂme)rgpﬂpﬂ?élb!ék‘hsh@teélvathﬂmmhere| n Rlerr] and Rlerr] are

d dently COR[ge ;Mgg,érg d
wclelpgngregupy 25 #E leﬁ( bﬁr& ?rroﬁx]% hr%?r:;&g(gé &%I‘%ﬁ[ne]?&%%&kﬁn&k[ err]
and Rl err] arheterdvycloalky; or di fferent and are each COR[err],

= | kyl - = . ,
CN:(R[ 595][ %[r re]r 3 F[ CONG B ﬁ% T’éﬁﬁmﬁéﬁwﬁﬁ[@rﬁ&ﬁaﬁ‘ HEReq err] H
CJerr]Rerr], or gR_[,eRrJopt.amyE@,st,@te@wtﬁdm%h{@yg]{pr optional | y-substituted

al koxy; err] S aryl heteroaré either of which nmay be optionally
substi t ut with &éSGWlea|kWé testlaliodatds chosen from hal ogen, al kyl,

S et Rierr]. sopdt PR &P & TR, T Rierr] and O Rierr] 15 not
al kyl ; and or a pharmaceutically-acceptable salt thereof.
2. A compound of claim 1, wherein R; is methoxy.
3. A compound of claim lor claim 2, wherein R, is H.
20 4. A compound of any preceding claim, wherein R; is optionally-substituted 4-pyridyl
or optionally-substituted 4-pyridyl-N-oxide.
5. A compound of any preceding claim, wherein X is N,
6. A compound of any preceding claim, wherein R, and R, are independently COR,,
C(=NOR{)R,,, CF;, CN, R; or said cyclic group.
25 7. A compound of any preceding claim, wherein
R, and R, are the same or different and are each COR;, C(=NORYR,,, alkyl-
C(=NOR()R;;, NR,R;, CON(R,),, halogen, CF;, CN, CO,H, CO,R,, or R; and
R; is OH, thioalkyl or optionally-substituted alkoxy;
R; is aryl or heteroaryl, either of which may be optionally substituted with one or
30 more substituents chosen from halogen, alkyl, hydroxy, alkoxy, CO,H, CO,R,,
CONRR,;, COR,,, SO,R;;, SO,NR,;R;,, NR,;R, and CN;
R, is not alkyl; and

IIIIIIII Illlll IIIII lllll ll IIII
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PCT/ (B97/ 03154 32 R err] and R err] are independent. 8. A conpound of
claim7, wherein Qis O; Rerr] and Rerr] are the sane or different and
are each COR[err], C(=NOR[err])Rerr], CN, 5 qurr]H,qurr]R[err]
CONR er ' | Rl gfd dgn?. {] coRlerr]; Rerr] is (ferr] alkoxy optiongj‘JTTy tuted
with one or nore halogens; Rerr] is Hor a group selecte oma

aryl, heteroaryl, heterocyclo aryIaIkyI3 het eroaryl al kyl and

het er ocycl oal kyl , _an whi,ch groups is optionally substituted at any
position with R efr '}élg’(?mmdepe“‘g Rlerr] is alkyl, aryl, heteroaryl,
het er ocycl o, garyl A'déHpoudﬂQif@Iaﬁ:ﬂV}'\b}%éiﬁﬂ or heterocycl oaI kyl; and Rl err] and
Rlerr] are the sane or different and are each Hor Rerr]. 9. A conpound
of claim1, whichQigO:

8- et hoxyqui noxal k”&fﬁi ot o sBind!b AHRIRPid ffe dick' 00 ERMBRIR,, B,

A conpound of clarm

“2-trifl uosom&XH, (E}zma,tﬁngRY,Rq;mth;(ybenm m dazol e-4-[ N- (3
, 5-di chl oropyrid

2-et hyl 4- met hoxybgn‘fglﬁglg?’g °Pt'?\‘&!‘(&“‘1§§ﬂi“?w’ﬂ h qng of meEsralpgensing
2-ethyl - 7- met hOXYig?&m)@%cﬁr&p%eeébﬁ%ﬁfﬂkﬂmrﬂr%&&@r fetétokyd6 RylxRyT de-

11. A conpound claimil, ected fro

2- acet yl - 7- mbetpronylaliylsnd hejeroeynlentieyldenysif avhichgreupp israptipeally sybistifutesrat amari de,

7- met hoxy- 3- gﬁé?tﬁ%lw@hﬁ” fl uor onet hyl benzi m dazol e-4-[ N- (3, 5-di chl oropyridin
-4- yl)]carbbxamd

2- acet yl 18- met hoxRy,3isvedkyl;| byl)z hetenbaoyl)| detérocpél, 3 afylalicyt, h hevervaiyialicd 4or 25
yl)]car boxa

2-ethyl - n}'ﬁS';?%cé%lié%l e-7-[ N- (3, 5- di chl or opyri d- 4- yI)]car boxani de,
2-ethyl - 7 et hoxXyRE RAORAAA the sanfeor (difeber hsddro eARY bR - 4- Y1 - N

oxi de) ] car boxani de,
4- et hoxybenPoxazAicampoynd of glais bivHehgB opyr i di n- 4-y1 )] car boxani de, 30

7-met h 3-(4- t i fo 4-[N-(3, 5-
di (r:rﬁl o?)(%yrl ((ZII nzey%mgmmgs FN & GJEEHHE%EW&.Q%]%,%W% e-4-[N-(

10. A compound of claim 1, selected from

2-trifluoromethyl-3-methyl-7-methoxybenzimidazole-4-[NV-(3,5-dichloropyrid-4-
yl)Jcarboxamide;

2-ethyl-4-methoxybenzoxazole-7-[N-(4-pyridyl)]carboxamide; and

2-ethyl-7-methoxybenzoxazole-4-[N-(3,5-dichloropyrid-4-yl)Jcarboxamide.

20 11. A compound of claim 1, selected from
2-acetyl-7-methoxy-3-methylbenzimidazole-4-[N-(pyridin-4-yl)Jcarboxamide,
7-methoxy-3-propyl-2-trifluoromethylbenzimidazole-4-[N-(3,5-dichloropyridin-4-

yl)]carboxamide,
2-acetyl-7-methoxy-3-methylbenzimidazole-4-{N-(3,5-dichloropyrid-4-

25  yl)]carboxamide,
2-ethyl-4-methoxybenzoxazole-7-{N-(3,5-dichloropyrid-4-yl)]carboxamide,
2-ethyl-7-methoxybenzoxazole-4-[N-(3,5-dichloropyridin-4-yl-N-

oxide)]carboxamide,
4-methoxybenzoxazole-7-[N-(3,5-dichloropyridin-4-yl)jcarboxamide,

30 7-methoxy-3-(4-methoxybenzyl)-2-trifluoromethylbenzimidazole-4-[N-(3,5-

dichloropyridin-4-yl)]carboxamide,
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2-(2-met hyl -[1, 3] di oxol an- 2-yl) - 4- net hoxybenzoxazol e-7-[ N- (3, 5-di chl oropyri’
di n- 4-yl)]carboxyl ate,

N- (3, 5-dichlor | d-4-yl)-7-met hoxy-2-trifluoromethyl benzj m - 4-

oot bovari de{;v%sg%}%)ﬁsb 2 (1 B RS

- hydr oxyi m no) et hyl - 7- met hoxy- 3- net hyl - B2nzi ni dazol e- 4- [ N-(3, 5-

di chl oropyridyl)] bo ) 3-nethyl - 2- . .y

1- (2- net hyl t hi az oﬁ’-?ér!'ﬁ)i’ : ‘3%?*@#5@%%%?’9‘??%?%%%‘&?'ﬁ?&!?&’i‘&ﬂyé‘!‘m'

4-[ N- (3, 5-di qb,h éa%ﬁk&iaﬁ%; 4-yl )] carboxam de, and

3- et hyl - 2-[ 1-('3- di net hyl am nopr.opyl oxy) i m noet hyl | - 7- met hoxybenzi m dazol e-
10 4-[N-(3,5-di Mfioi-étsylpmmdw}]l%am rattrifluppomethylbenzimidaznle-8f any
precedi ng cl Q:%u@)xa.:ﬂdé he form of an enantionmer thereof. 13. A

phar maceuti cal conposition for therapeutic use conprising a conpound of. any
-pr ecedi ng 5cl ai m ald1ehydhatyimine)ethyd <i-mgthoxg Spmathybbemimidazoler4-ENqBShent . 14.
Use of a corrpo“{z’d of, gﬂi\! l?f Cld?,ir ms 1 to 12, for the manufacture of a

medi canent  18enoEepyfidWDIrabaamidey oot nent of a di sease state that is capabl e
of being nodul at ed.pihyi-Bi(RinieihghiRbl-PHMEREANGHDERYIRT SndthoxbenkimiiBizbleNeCr 0Si S
Factor, or that is a pathological condition associated with a function .of
phosphodi est driA&@.-dichlergg ¥lcarhexamids. a8d on or a function of the

eosi nophi | . 15. C €1 Al & 100 W@g, ' -]l 2 LS an
I nfl ammat ory di seg-sﬁgﬂ‘gir&glde dlﬁt‘ﬁ%@%ﬁ% (l:h gg‘{s}lg&hgy iﬁg %Iszgﬁlgafzbgl ai m 14,
wher ei n tlfe dide@sedighiompyridsd-gR)caboxahide. om ast hma, chronic bronchitis,

chroni c pul ary i nfl amatory di seas chr,ond ¢ obstructive .airways
di sease, " at offe oAy TRPPYHLO! 25y prapedig ey pedorm, Gt s epaptiomer thereof. ) o
rheunat oi d anghr i A phamjaéduliéal Edipositierbiot therapedtictk@édnvRisihglal dompourd ¢fiafy S
di sease, atopi cﬁqeczerta, ﬁtr ke, bo’fr;lé resorg}?i on, 25 disease, nultiple
sclerosis an®rSCRYNSSEY 5 ¢ PhyRreutirally-aceeptaple carrienprexgiplenb | ai m 14,

wherei n the diyseagge sftadbipbuhd S4n oF Qalmb | N2 ritkPthbiifachlrk 6f Jinkdicament
conjunctivitis, vernal conjunctivitis, inflammtion of the eye, allergic

r esponsedSi n farivge ig jhe treatmentrof|gidisease sigtethetlineapableyolhejnganedulsted by inhibition her

arthritic condiil . | L ab [ agr. ' .

o L) L1 OB RPN R 5P BB,
associated with a function of phosphodiesterase IV, eosinophil accumulation or a function

of the eosinophil.

15.  The use of claim 14, wherein the disease state is an inflammatory disease or
20  autoimmune disease.

16.  The use of claim 14, wherein the disease state is selected from asthma, chronic

bronchitis, chronic pulmonary inflammatory disease, chronic obstructive airways disease,

atopic dermatitis, allergic rhinitis, psoriasis, arthritis, rheumatoid arthritis, joint

inflammation, ulcerative colitis, Crohn's disease, atopic eczema, stroke, bone resorption
25  disease, multiple sclerosis and inflammatory bowel disease.

17.  The use of claim 14, wherein the disease state is selected from urticaria, allergic

conjunctivitis, vernal conjunctivitis, inflammation of the eye, allergic responses in the eye,

eosinophilic granufoma, gouty arthritis and other arthritic conditions, adult respiratory

distress syndrome, diabetes insipidus, keratosis, cerebral senility, multi-infarct dementia,
30 senile dementia, memory impairment associated with Parkinson's disease, depression,

cardiac arrest, intermittent claudication, rheumatoid spondylitis, osteoarthritis, sepsis,

septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cerebral

e



30 senile denmentia, nmenory inpairnent associated with Parkinson's

di sease, depression, cardiac arrest, intermttent claudication, rheumatoid
spondylitis, osteoarthritis, sepsis, septic shock, endotoxic shock, gram
negative sepsis, toxic shock syndrone, cerebral WD 98/ 22460

PCT/ GB97/ 031p4 | aria, silicosis, pulnonary sarcoidosi f Usi on
injury, graﬁbv&ﬁg‘:t reaction, allograft rejection, inf ecfﬁ%‘%@?@#lé%led
fever or nyalgia, malaria, HV, ADS, AR& cachexia, keloid formation, scar

tissue formation, pyresis, systemc |upus erythematosus, type 1 di abetes
mel | itus, Bedhdlanas siicess pulmasaaypseysoidosiai pppTiasinn mjunspsreftiysshost ingastiong 5
gl onmer ul onephg %.'“? -ekflAK } 2. L5 i i Y, t

i nfection, c%?llb £l ohs ré@%ﬁﬁqﬁa’&g‘é@%}érﬁ%@%‘%ﬁ%ﬁi lglr;‘é ‘ﬁ% ég‘g:h{:%'ngﬂ

i nfl ammat ory etlaid &smations ecar sissue fovntation, rpyresiaf systemizridpysaerytheri@osuthgpeise of

L DL Gl el BRSSP BRI s oo g 1
‘chroni ¢ brsoncdidrhérsiofephfitis, Rk fenpd) kAFBIG0E dyskinbdi FEmE & finghl MBRESh, conditions
requiring gastroprotection, and neurogenic inflammatory disease associated with irritation
and pain.
18.  The use of claim 14, wherein the disease state is asthma.
19.  The use of claim 14, wherein the disease state is chronic obstructive atrways

10  disease, chronic bronchitis or chronic pulmonary inflammatory disease.
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