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DE‘QI YATI I ITES AS THROMBI N I NHI BI TORS This invention rel ates toqﬂ EPR;\/ zdggss
chem cal conpounds and to their use in nedicine. In partic

i nvention concerns novel am de derivatives, 5 nethods for their

preparation, pharmaceutical conpositions containing themand their use as

t hr onbi n i nhi Wwobezesss Thr onbi n i nhi bitors have been descr ireczarproaes ously in

I nternational Patent Application No. WO97!22589. 10 Thronmbin is a serine

protei nase present in plasma and is formed by conversion fromits

prot hronbin precursor by the action of Factor Xa. Thronbin plays a central

role in the nechani sm of bl ood coagul ati on by converting the sol uble plasm

protein, fibrinogen, into insoluble fibrlin. The insoluble fibrin matrix is

15 required for the stabilisation of the prinary henostatic plug. Many

significant disease stat geyai®e 'tRRIVAPYE quhﬁbﬁgﬂﬁm“?gﬁ asis. Wth respect

to the coronary arteri al vaschature nor ma ormation due to

the rupture of an established at heroscl erotic plaque is the najor cause of

acut e nyocar diTs inyArdipe felAS nrinem sieameichamgaheammynds andiertheintsedh an

occl usi ve cor anediginé20  tnhipartibular, biie t inventibo| gancernt hiesvap yandided d@ﬁﬁaﬁuuésaneous

transl uni Bal GRERGESfér RER féab@ﬁérv phEFHEElREReoR TSR RCLATRARY hemgan acut e

t hronbotic regl asure {ed vessel which reqU|res |nne ate
resol ution. (ih p%sq“{.'mf"cg’ﬁi'ﬁé i?O(eg‘chous vascul ature) a hi gh percentage of

pati ents under goi ng maj or surgery in the |ower extremties or the abdom nal
area suffer fridworhtindntibitors dranatheen descitiedt h&evmeﬂpus lutegcatibed! Paterwhi ch can

result in redqc@qjcgg,bﬁm oo toesd he af fected extrem ty and a
pre-dispqggition to puI rmnary enbolism Dissem nated intravascul ar

| opath th tens d t
Chock, 6er a1 rITEPARS AFEHE sfledit BaL Y PR Ao BB o FReuieR) L e

vapi d consunptfrash “@PFQ’SUQG'QI"a@fP@HS‘FeCM‘B? actigijoshagternia  dbembimplaymawhi ch 30
results in thecehbainmate inrthe fmdchémisth fuf dittod doaguiatiunobib corveing rthé1goluble oughout

the vascul at ur dn%agto?antﬁbri%gi@ﬁm{t@%o%@mrfnalﬂher.ﬁsouﬁﬁé'@% hdaftixdisr ect role
I nt he f qr mat I EUl%fd ffO H‘{ Qatglﬁs%Porpkﬂotﬂg ﬁ%l’n%hsrf]f%rE tﬂ[lbﬁh.éq | %fanyes?gﬂlﬁc?rﬁor t ed to

have profound |ore

001 20394 2 Pcﬁ'ﬁﬂeglséﬁ%zﬁ' dJrfstsdelnr &b0armal HEWH%IaV%-sthQt [pseedia Brood,
(Shuman, M A, corgnary aneriabagculggte, abnppal 13wmbd B8GHtjon Quelto KRRUPDEDIThe

i nhibition of ahestablishedathelselbrotitnplaqoatietheadajar paisendfi ftutet meedardait for a 5
number of dl S EAfftiSh IS unskil®@ BMgal Nidot Ttr@ét%e’ﬁﬁ)bfbﬁn e@fidile icBroh&§

treat n‘ent atﬁ%trrﬁ)u\éaéf Lfl'\rg&bglkf? %ﬁ%&/s QEJ‘ p%?cufa% Xanl‘.lpr;\%gt)%ﬁllo stroke,

pul rmnary enb 0 ation,

myocardi al i nf%ﬂg(‘&r;;"ﬁw (Pgﬁﬁ‘) ﬁﬁs?fﬁﬁlaéc%{w@"f?& V‘Ieﬁb?}:” 'vé°“i‘}§i§‘ﬁ '?f&st‘ﬁ ¥ed as
ant i - coagul ant thegafaeted tygsse! whioh requirgs dmenrdigleyigsoldtinh. | Witbagenest tnthe

i nfl ammati on, whneusbyscalafife, oigitl pereertfigd bir matibits unBéigbing Graje anrgegdiice

pl ?L’el tet and emé%»?&' ds@bmfties |or iHY QJEBhalTBREL AduREr frmltﬁrmw"fafmaﬁ‘oﬁmtnsgst
Wi t hou com,ta n reported to
cont 1 but 1o PhareoiasEiARS ARy Sy R 1 gl e 8 RERE O
coul d be usef uF’“'FB‘r“Vt Aed 3 e%f?ﬁ%‘?f’s"('ﬁ" 4o nRHImaNaR nainholismyr ofDisseringiedses .

Thr ombi n i nhi bintravasciiay eoaguinpale espmregndy togekirs rwithire botre aasmitar  sybtems
during septic shock, certain viral infections and cancer and is characterised by

the rapid consumption of coagulation factors and systemic coagulation which
30 results in the formation of life-threatening thrombi occurring throughout the
vasculature leading to widespread organ failure.

Beyond its direct role in the formation of fibrin rich blood clots, thrombin has
been reported to have profound bioregulatory effects on a number of celiular
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15 tunmour netastasis whereby the thronbin inhibitor prevents the fibrin
deposiition and netastasis caused by the inappropriate activation of Factor
Xe’Ey cystei ne proteinases produced by certain tunour cells. ﬂ'HeﬁPRa?fﬂMbeen
shown to inhibit neurite retraction and thus may have potential in

neur ogener ative di seases such as Parkinson's and Al zhei nmer's di sease. They
have al so beeayosasuted to be 20 used in conjunction wtkcthreohed ytic
agents by permtting the use of a | ower dose of thronbolytic agent. O her
potential uses have been described in US5371091 for the treatnent of
Kasabach Merritt Syndrone and haenolytic urem c syndrone, in EP565897 for
the prevention of fibrin deposits in the eye during ophthal mc surgery, and
in DE4126277 for the treatnment of osteoporosis. 25 Thus, we have now found
a novel class of am de derivatives which act as thronbin inhi bitors shown
as formula (I) 30 V\:h 1 APR 2003
WD 001 20394 3%"@9"?'1%%?"5‘%‘86‘?%"%?1?“’& %F‘“‘g}P‘%‘é @@y@%@awm PRANY é\BF‘ésents

d ~al kyl or C3cka#06:849 (1988).r epr esents hydrogen, Cl_3al kyI or hal ogen; R ~
represents Cl_gal kyl; 10 and pharnaceutically acceptabl e derivatives or

sol vates ther ?‘Ng mﬁﬁé#@?%&ﬁ&ﬁ‘ha@%@ﬁ rn'nﬁlgsafeg ddg p%?é?l%latlre rﬂfeﬁ'iuﬂo?‘ all),

| kyl i d
aroups) 65, RERST o LrdRof Sirl ToRERIE PRDGS 81 4R P ndhe HERMBR ¢y af o
cyclic hydr ocaacy@nvgﬁca@psd'se@sgs sUgie | a8p EPFOPATY atheprepsise HisRye,; PumpBanrf keny|
i ncl udes bot h esibctisrghtdeapdveir ahohddsishaestertogdr catdal bfiviligtion) psycsndiali ni ng one
doubl e bond, angrcﬂ@ﬁ Cﬁ?ﬁnﬁﬂs}ab% ARty |'IFP1"e9Fh%0é/ |be§f'i“3e&1'ib@5‘>éls arit co‘Qg\l.lIE e

appljem at ed that o rrgo‘};v ar?Ja (lgu:ln% 'g‘c?)edg,g%tﬁ%? %{0%? gt re at the

posi'tion denot® &xi st in
20 two di8ti nd?W(S'Bﬁ Efaqh'CI"%h@F’ib@’f‘@PrfEd”cﬂ%at%Ebﬁ@ dothedial el dwpmbirnyvent i on
ext ends to covsediatadiinflachmdtong raspdneese mithodt corpoitand sntéodgolantleiledts.) and

m xtures of enpHbhBInas bebn &pBROY Ml Boriibut® tdThg fibfobldsh prNerdtioRPMLSE,1 ON)
i ncl udi ng racepy bﬁﬂf .Hﬁcﬁ?co@@% u?éfhb/foﬂhet aﬁﬁeﬁit%%&ﬂeﬁaﬁm&s?ﬁrre ound of

f or mul [) in n nant | r abl
t ﬁem(JSSE1 fszjnerd'stefgesso Iﬁécf"étf”? |ﬁh't€3" a%"r?e?‘é‘? q%Sgrfgﬁ"’J'eolne t’hﬁltreﬁfﬂ’ e 2oy
represent!8 pr dpyPur metapiagp wherebyitha thremkin W@ﬁ'@wfe‘tﬁ"fscshélf@ﬁeﬁ?POSltm is
preferably i sopdopytastasi® cassed byt thb linappepligte ,actitaiph of pacpyX byreysteder opyl . R2
is preferably @bleiHasedolisced By lcaldiy tuidun ¥elisOIThe ha¥edbedR3sHown 6 Gfriitab! y
methyl. R4 is r%%#i{earglré(ctigﬁtam' {hugt}neﬁthQVé potgﬁia'l ) n%(:?ofggﬁ@rmi% J?:?etalggé such
as Parkinson's and Alzheimer's disease. They have also been reported to be
20 used in conjunction with thrombolytic agents by permitting the use of a lower
dose of thrombolytic agent. Other potential uses have been described in
USS5371091 for the treatment of Kasabach Merritt Syndrome and haemolytic
uremic syndrome, in EP565897 for the prevention of fibrin deposits in the eye
during ophthalmic surgery, and in DE4126277 for the treatment of osteoporosis.
25
Thus, we have now found a novel class of amide derivatives which act as
thrombin inhibitors shown as formula (1)
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0 1 APR 2003 WO 00!1 0394 4 PC T/ EP99/ 07194 Suitabl e compounds of general
fornmula (1) for use according to the invention include: 01 APR 2003

N- Et hyl - N-i sopropyl - 3- net hyl - 5-[ 2S- (pyri di n- 4-yl am no) - pr opoxy] - benzam de;
N, N- Di i sopropyl - 3- et hyl - 5-[ 2S- (pyri di n-4-yl am no) - pr opoxy] - benzam de; 5
NI sopropyl - 3, N-di net hyl -5-[ 2S- (pyri di n-4-yl am no) - pr opoxyj - benzam de;

3, N- Di met hyt g, NopsRaY! - 5- [ 2S- (pyri di n-4-yl am no) - pr opoxy]schgpsmosie;

3- Met hyl - N, N-di propyl -5-[2S- (pyri di n-4-yl am no) - pr opoxy] - benzam de;

N- Et hyl - 3- met hyl - N- propyl - 5-[ 2S- (pyri di n-4-yl am no) - pr opoxy] - benzam de;

N- But yl - 3- met hyl - N- propyl - 5-[ 2S- (pyri di n- 4-yl am no) - pr opoxy] - benzam de; 10
N- Cycl ohexyl - N-i sopropyl - 3- net hyl -5-[ 2S- (pyri di n-4-yl am no) - pr opoxy]

benzam de; 3

NI sopropyl - 3- et hyl - N- propyl - 5-[ 2S- (pyri di n-4-yl am no) - pr opoxy] - benzam de;
3-Chl oro- N-i sopropyl - N-propyl -5-[2S- (pyri di n-4-yl am no) - propoxy] - benzam de;
3-Chloro-N, N-diisopropyl -5-[2-(pyridin-4-ylam no) - but oxy] - benzam de; 15 and
phar maceut i caR} yeraessalst Gohakylier Cy.aevclpativbr sol vates t hereof. Particul ar
conpounds of general formula (1) for use according to the invention

i ncl ude: 2 .

N- Et hyl - Il}lf—i so?)r (r)e@«las_egtsn%[.ﬁ?/lll(y_l g[?%zgl%(%rg}/},i di n- 4-yl am no) - pr opoxy] - benzam de;
20 and phar macguti cally acceptabl e derivatives or solvates thereof. By "a
phar maceut i caRf yeprsesenfshydrogen s 1-salitw oehalegeneant any phar maceutical ly
acceptable salt, or a netabolically |abile derivative, for exanple a
derivative ofRapeéﬁgg'em%@{_ Ry; of a conpound of formula (1) or any other
conpound whi ch, 25 upon admnistration to the recipient, is capable of
providing (directly or indi rectly% a compound of forrmula (I) or an active
net abol i Ve or 2RbRAMAaceUeE Greerfable farivatiyes gpprivatesthegoby t hose skilled in
the art that the conmpounds of formula (1) may be nodified to provide

phar maceut i caRéterrvgaeRhaBbfersleinvad (1Y, ek Braed bath ARghOERd Brankkest | onal

groups in the,canp. | ) der. I: \/ g to 30
t hose skill edf:l n tﬁgﬂa%r%gﬁmfctgﬁémutg?oﬁj %I'ueég'sgs;t&li %émégéi'séﬁ?o’)g{ﬁgyc\?éatﬁﬁ[ ref erence
to the teachi RGUEFs BRIHGAS %BN";E?% ONCGIRYHSs €19y CrFlepantyl gndickdeyly, st h
Edi ti on,15vol alkerpt | neluggse Pofin dtrright tande brapghedh ¢hain rhydrogarban egrobes ei n by
ref erence. Predresiniad opddoutiecieartd e.gl pryperyt ephethyiprofdeyl wad besl.of t he
conpounds of formula 35 (1) are pharnmaceutically acceptable salts thereof.
a ~ aPR 2 A P tical ept abl e
salte of the Qi %%?ﬁ%@%?tﬁiénﬁ%ﬁ[%? A e irna 1 EEEGE . iR e E6F
phar maceut i calf&yPostiR SEaBPRLY nolYarFach £REPEYRFLYitN fprmyla (Dpay@itdn of
sui t abl e20aci dtwa gistingtieptispldseragricdeims, Hedrcobe ohihe, presgnbinventien eniends ¢, 5
perchloric, ftorediee indiddual eaantipimesspdiocdntpougliyy edfdringla (lasid mixtwasd o€yl i C,

succi nic, ol UeamrRbPEARltndslbor @rrhak U9 shbldnheh, Hbkigirkdeinic tar taric,

. th honj m c, benzoig, foni G,
napI)]t hal ene- oM éﬁ‘?%ﬁ'o%%gﬁ:g%,r'?g'?%é) ﬁéfgﬁéeés)gq lf) eoan?%m%ocﬁngs?f %@@éﬁr’%g‘e form
phar maceut i caPidP4ied singls epastiomes. mest preterpbly iadSuisaeebs fornula (1) incl ude
t he tol u&ne-e-sul phonic acid salt. QG her acids 10 such as oxalic, while not
i ][1 t hlemsel ve? Refenintpe etk @atdniula qr.ept a@{a@lyfmyreb&tsl%ﬂfpgi. iéofardp%ebpuyepar ation
of salts use 1 - npounds of the invention
and their pha}:I Cl%?ﬂ%y?égy%ﬁ%?ggﬁtfggféggggl%yoggﬁgl?i on salts. The suitability
of conpounds otz,for_rml a (‘I) as thrombin inhi gti?{%prs is exhibited by 15 their
ability to i nRiHs suitelbranrtaylietivd pEeRy! errisceremyl dipi§PReferaliy et usi ng’ N p-t osyl
gly-pro-8ys p-nitroanilide as the chronogenic substrate. Furthernore, the
conpounds of RSrigulitably!mettyf B EHidroeRBeChrefepatihkthgioagul ant activity in vitro
as indicated by the APTT assays herein described. 20 Furthernore, the

conpounds of fqgrmula (1) exhibit effective antj-thronbotic activity as
indicated in ﬁ%ésﬁV'{aQ&i%@t@ﬁbﬁ‘gy'S%‘}d? PrigtsRily methet n descri bed.



Thus, the conpounds of formula (1) are useful in the treat rreﬁt 3‘ cl héy'ocal
25 conditions susceptible to anelioration by adm nistration 1 PtthZ in
S nhibitor. Such conditions include acute vascul ar di seases such as coronary
t hronbosis. stroke, pulnonary enbolism deep vein thronbosis, peripheral
arterial occlusion) restenosis, and atria) fibrillation; in oedema and PAF
nmedi at ed | nfwggq?aggqry di seases such as adult respiratorypcsppwkmnsyndrone, '
septic shock and 30 teperfusion danage; the treatnent of pul nonary
fibrosis; the treatnent of tunmour netastasis; neurogenerative di sease such
as Parkinson's and Al zhei ner's diseases; viral infection; Kasabach Merritt
Syndrone; haenolytic urem c syndrone; arthritis; osteoporosis; as
anti-coagul ants for extracorporeal bload in for exanple, dialysis, blood
filtration, bypass, and bl ood product 0 1 APR 2003 WO 00f 20394 6

PCTI EP991 07194 . st or age: dJin the.c i ng. of invasive devices such as

pr ost heses, zi%‘f“laéifcﬁ ﬁovic?sv%flsgeé‘ﬁﬁ?ggﬁ‘ﬁ%t @rfgr RS PEERIEPA 4o ?’PFe"?’F%tIP"of

t hr ombus f or @848, Accordingly) the present invention provides a method of
treat nent of MNEthylNd$qprépyl-Brotethyl-Hi{E Satppridis-dfylaaning) prépoapi-temnatnidepns

sgss:ept It bl e tN),Nﬂ]ﬁ%bbr@bﬂi}rﬁ&hﬁ%-ﬁs-}(ﬂ%ﬁlﬁ@l—ﬂaﬂn%)—Bﬂob@#y]—%h%ié@?t godf conpr i st
adm nisterin : iV, Q co und of genera
Formil a 1) A sbelsis s iehy Sa S ey Rehd el P oL Pom3hE cor ~ 10

Ref er ences’ i m-biRigetbyhlprapyp-28r{Pyridind-waminorpraparibaezastidginy | act i c

treat ment as 3MethybN,N-tipropyH5d@8 dpyiridn-doflammipappropexyl-benzanfide; t her aspect, the
pres e?t b: nvgm;wn-prn@tmwtﬂsprapwzsqmewddm-yié?ﬁiﬁb)hﬁod 1-wnz§mat@r1 ga]g:eut ically
accept abl e | ) 1 EMa - harapeuty .c ) or use in
med) ci ne pare'{l iBX‘L?Y? gﬁtﬁ@ﬁégﬁyﬁégs%fbﬁgdﬂ%fa éﬁ 'P@rp?ﬁ)eo iabseﬁggrt%{aet he invention
provi des'® he NiSclghe -NE3AREARHI-Bet é'éfﬁgﬁ’alf’y’fdd?'?n!‘aﬁ“’(q))""?ﬂ""\ﬂ' phar maceutical | y
accept abl e derangamidee t hereof, for the manufacture of a nedicanent for the
treatment of lsopropyt3-oetiylN Eepyi-$H]28-(baridi04-gmrlincHpedporyl-teyzamiti&r onbi n

| nvent i on’ may. R SonRRERL iyl R plrtn by ity bR ben B OEE " "
present the a%?ﬁ?gmm%?'58?’8%‘?‘535'5%”@?b‘ﬁﬁ%’ﬁﬂe’?‘iﬁ?’e’k}’e’FS ‘ation. 25 The

i nventi olf t huddrRiaImzeeuEsaly persatable sigtyatiueseRrisovalestharerfl ati on conprising a
conpound of forrmula (I) or a pharmaceutically acceptabl e derivative thereof

t oget her wi t hpgiguig cofpondth@rgensabiorfab l(ly faasericablamgasthé eiventidner ef or
and, opti onalig Iu? ther therapeutic and/or prophylactic ingredients. The

conmpounds of e present inveptj be used in conbination with other
antit hronboti®t W'fg‘sg%ﬂj&w"é?e@wﬁ5‘%&3&%@%@ PP RUFERZRTEE: prost acycl i n
m net i cs20 phodpshRdraatesticalis acqeRiablerdsrivatives ersonetgstheip®fagoni st s,

t hronbol yti ¢ drugs such as tissue plam nogen activator and streptoki nase,
non- st er oi dal gan4 iphbivdcaoiBaNo BtefabiBSdeiNEtiveBSs el ARy pRatthat&Richiyke. 35

VO 001 20394 7, R (a%gs%@g«?rgag%et Hit-al fb@&@&?ﬁﬁsf&%&?%% @88&%19&{& to the

Peerb oo S RIS AU af Bgptla b pr 6y st cpappng phcn, P 2
adni ni st 2%t i owpanadminisration émthe reciniedtfig ¢apableref pevidingr(dirently agRdireslyout h or
the nose). 0 a4 cAMRoRRS formula (1) or an active metabolite or residue thereof. It will be
appreciated by those skilled in the art that the compounds of formula (1) may be
modified to provide pharmaceutically acceptable derivatives thereof at any of the
functional groups in the compounds of formula (1). Such derivatives are clear to
30 those skilled in the art, without undue experimentation, and with reference to the
teaching of Burger's Medicinal Chemistry And Drug Discovery, 5th Edition, Vol
1: Principles And Practice, which is incorporated herein by reference.
3
Preferred pharmaceutically acceptable derivatives of the compounds of formula
35 (1) are pharmaceutically acceptable salts thereof.



5 For oral admnistration, the pharmaceutical conpositions nay take the
formaof, for exanple, tablets or capsul es prepared by conv i qnal ans

wi th pharmaceutically acceptabl e excipients such as binding @@ gﬂ@ﬁ
pregel ati ni sed nmai ze starch, polyvinylpyrrolidone or hydroxypropyl 10

met hyl cel lul ose); fillers (e.g. lactose, mcrocrystalline cellul ose or

cal ci um hydr oxee2pitésphate); lubricants (e.g. magnesi um SEFERPE tal c or
silica); disintegrants (e.g. potato starch or sodium starch glycollate); or
wetting agents (e.g. sodiumlauryl sul phate). The tablets may be coated by
met hods well known in the art. Liquid preparations for oral adm nistration
may take the form 15 of, for exanple, sg@lutions, syrups or suspensions, or
they may be presented as a dry product for constitution with water or other
sui tabl e vehicle before use. Such |liquid preparations may be prepared by
conventional neans wi th pharmaceutically acceptable additives such as

suspendi ng ag gﬁgﬁn&‘é?&au%%c%h%ﬂe s?b(é Yfhe E&%{)éﬂn of Rty A ﬁ inXl%ﬁe fHose

hydr ogenat ed € In "OfF acacia);
non- aqueous v&AY vede o armpcRY ﬁﬁ’"% 9‘:38&\%86 ég‘i’r@?é 8‘?‘% "93Ylic oS- or

fracti onat ed Fxgepigplos suifably aC‘@Fntﬂc‘ﬁ?l%§é‘i’f9%h'¢ﬂﬁeé‘Y‘éfebem'OrrétﬂherCOmtnc

propyl p- hydr oypgizkiorcatiesaricr raaleibj phasphdiic, dlpeolixy epeticatsalidysic, TBycoics0 cont ai n

buffer salts, tcflu&\éoéiédl&%ntccobpélfoldagl a&@a@wfe%uﬁaa.@gtmet Packf. aRpFopPriate. 1
25 Preparations,for m rmil ated to give
ac

Istrati
control | ed reI"?aeggaé'%‘f 't’%éc e b@%ﬁ%%ur'{‘é’ c}/nl'—COr %*&@Zﬂ"egd’f“ﬂ? hoBt P on t he
conposi ti ons REYZENGRUPHINE F’@JF’?n Breferred | Ritagmageuticall rrpsaptakle maltatafthe n
conyentional mampeunds3 fofineladt ippiudedse wieoegrsuiphboictabid salt.e Otttr acikdyent i on
may be f e mul al&fl af ka2 e Sloflin ReMsaVSs bﬁérhﬁ@emhhéally%&@ﬁtb@l@ Rayd be by bol us

i nj ection or %8&@! Qosuﬁeb%&%&' o‘?@alts':&%mt’béﬂe{?rﬂéd&%& il cmtéa;ff{w? c%ng%%ggm ai ners)

presented in uni a

with an added %MEdRyepY g’?%’é’th?'ﬁeh BEFERRD "r“rﬁ%}d pogitonsalth forns as
suspensi ons) solutions or enulsions in 0 1 APR 2003 WD 00/ 20394

PCT/ EP99/ 07194h8 suitdbjlitp bf cooppeonds sfdbimileg), asathetbribiy inhibéraisexitet bat or y

agents sygh ashépa%aﬁm it SRk &- uﬁarnngnwmsmeg&p@gs%b 19,5 RGNLp Sosyl-
Al | f
ternati ve y,gg ‘\)/ hYaSCF}_ergaA"ﬂg a%qhe &fr%rng bn sub ormrTor COﬂSt itution

with a suitabl ster rogen- ree water before use. 5 The
conpounds according to the present invention may be for rrul ated for topical
adm ni st rat i orFuntheimesef fieatoroppuadsl df rfaehuda | (Dnextibitapfitative aintitcppgdard
preparation f atifigm ciab agthiicateditbyalid APTT agayslRergiproaysibadd aerosol s for use
in an inhgler or insufflator, or a fornul ated powder for use in an inhaler.

10 Povvdersfor eterna apllcatlon the id of. any
sui tabl e povvder ﬁﬁoref&? & Ings oIf %{"ul?a ( tzi(f]”?q %&ecg\f ?Bth r%’ﬂ?onff
conposi ti ons rﬁf}‘V‘Bé‘sf"Eﬁ“Fﬁﬁ?da‘f‘é'éP ’é'%erﬁc}(?@%’ss‘élﬁ]‘l‘)’fqdé'ﬁ?’%'ﬁ desgEPRhsi ons or as
aerosol s delivered from pressurised packs, such as netered dose inhalers,
with)the use oOfhug, ®é tepsauntb dirfopelid Atare Tuzefl ORI MASTRAE @F dlifigalt 0 t he

pr esent u@venteoqamaﬁys&béa.b&etof@ﬁéruéaasredy olimirfRafdn GOIBAGHEIA AfiRHCh as

suppositories t1ona supp05|tory
banbs such as SHDERTRHPTCRCENE BeeyossHor dRrires "upes ROranaly (TBRDPES L he
formul ati ons de®ke| BORANEEMRRlsMy despiisindbiepbarigsPeaialerall asisrigl@celssigil at ed as
a depot pr epar@steoosis, 3ndhattia rfdpritedivn;ndgn bederod and ¢iAF megialed isfthmmatetyer ed by

i mpl antation (diggasexaguehe as ubdust mﬁﬂsﬁyy,shédka&sﬁ&bmee%aﬁcy sBbck and

| ntranuscyy ar| el%smP'y d%rﬂ&é@%éctﬂ%a%edt”éf .SlinBHarg Yogs, fRL t%ﬂgm of the 25

conmpounds” accof W th

sui tabl e pol yn¥feY o?‘e???@?'agm‘@eﬂﬁr?&e I%ea8¢ oPY aﬂ?pl%aﬂél%s%ﬁ Rl sion in
an accept abl e dizhgimer's disaazstc st Jefeetioni Kesabaeh Aderdth Syhdrging: basragiytis
derivatives, foerixsyndrane; astheitiss pakebpmbyis; 6| allik-@agahits f@Oexfrapsrppresied dose
of the corrpounguso@qﬁ%ﬂlesaﬂnéne WhgsRr @%&tmmwﬁn%ymsf Qhd A8 ipRddat i On to a
human (of approxi mately 70kg body weight) is 0.1 ng to 1 g, preferably to 1
ng to 500ngy of the active ingredient per unit dose expressed as the wei ght
of free base. The unit dose may be administered, for exanple, 1 to 4 tines
per day. The dose will depend on the route of admnistration. It will be 35
appreciated that it may be necessary to nake routine variations to the
dosage



0 1 APR 2003 WD 00z0394 PGI/ EP99/ 07194 9 dependi ng on the age and wei ght of
the patient as well as the severity of the condition to be trepfegPR )]
preci se dose and route of admnistration will ultimately be at the

di scretion of the attendant physician or veterinarian. 5 The conpounds of
the invention may be prepared by any of the processes known in the art for
t he preparat WePoRE9%si i | ar conpounds. For exanpl e, accorRATAFINHI% fir st
process (A) wherein Rl, R2, R3, and R4) are as previously defined,
conpounds of formula (1} nay be prepared by deprotection of a conmpound of
formula (11), 10 RB Rz / ~ P~~NRL,NO 14/ | OR~ N(Il) where P
represents a suitable protecting group such as tart-butoxycarbonyl, under
suitable conditions) e.g. acidic condi t®ons for the renoval of a tert 15
but oxycar bonyl group. According to a second process, (B), a conpound of
formula (1) nerde; BRERAtRACEHing @R Giviaditle AbvidesC OIAROM Proafhebsy, 'Hf'ﬁf@ia(' 1) with

o, CoTPounS of ATl Bl ik i drronbls oot N R 020 (11

(1'V) where R ‘represents gen represents droxyl. The coupling
is conveniently carried out using standard reagents such as diethyl

azodi car boxy| Aceordinglytthé¢ pregentlipieotiquiiradddsn methad ohatmentl of embargmalh as

tol uene. 5 \Aommawg9ﬁaaRCIﬁfE?ﬁg/ﬁ6fﬁ9ebnamo& budiRptinl®03 Awerdrationgby ca @ third

process, (O, Pﬂ)ﬂHin’% %&ﬁrrﬁ@m Corhp Y "mgts ﬁﬁ @@&t n of a
Ll

d of f
f epresent s hygfﬂa N 2o o 7 PBeli & Seers {%{WF% et fzfewlca \ich as 5

chloride, in Pﬁ%ept?rb@s@iw@tw@ﬂh%e%fw tabl e base, such as potassi um carbonate.
The)coupling is conveniently effected in a suitable solvent such as

N, Ndi met gy fomm&%s iR i %&tﬂca{uoﬂttoq}e%wﬁér@%cm@nﬁsawcﬁc rbstRAOLNg to a

fourth proces orrrula (I') may bé prepared 10 from
reaction of cgv ?1”5 qlg‘?gt[géro?mﬁ"&kﬁ’and formula (M), R/ R R2 HOO-N/ |

R~NHO~ NM (vI ) where R represents hydrogen. The reaction nay be

conveni ent | y dapdurtr aspect, thel present inyeestionpcevidgs sacpnamund af forgulag@et or

agents such aa phahysic0uane BeRptabRzddri@ative thereof for use as a therapeutic agent

2- (1H bexggot r i, 7(1% TIERY, JPl]émél- pl’“ﬁ”'g?f; ﬁdrﬁmé&] thelroni um tetraf | uor oborate
|

(TBTU), and a ase such as et |sopropy amne in a suitable solvent such
as N, N di msthylformam de. 20 A conpound of forrmula (I1) nay be prepared by
reaction of al®arfgahBicseects Berpyention ployides the wseceipSamBECWT ¢fanarah (1 V)
where R repr é&soawtss (P or as pilefmavedticalio vasceratue Lderaptives dimrgofhyfdr dkg/l or a

sui t abl e | eavimguicRisd of H Ghediéanttin® fdt&RE rabinine be a(ddPBiibRlsB3ceplitiete L
represenyg hydroxy 'Jﬁ"é'f@ acﬁg\,bg*t*lﬁg,h;bﬁorconvem ently carried out using
ar

conditions as sim used for process (B).

While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical it is preferable to present the active ingredient
) as a pharmaceutical formulation.

25
The invention thus further provides a pharmaceutical formulation comprising a
compound of formula (I) or a pharmaceutically acceptable derivative thereof
together with one or more pharmaceutically acceptable carriers therefor and,
optionally, other therapeutic and/or prophylactic ingredients. The compounds of

30 the present invention may be used in combination with other antithrombotic
drugs such as thromboxane receptor antagonists, prostacyclin mimetics,
phosphodiesterase inhibitors, fibrinogen antagonists, thromboiytic drugs such as
tissue plaminogen activator and streptokinase, non-steroidal anti-infiammatory
drugs such as aspirin, and the like.

35



25 Were L represents tosylate the coupling is conveniently carried out in
a: sui tabl e solvent such as N, N-dinethylformam de in the presenc& E 003
sui t abl e base such as sodi um hydri de. WO 001 20394 11 PCT/ EP99 d?fg A
conpound of forrmula (I1) may al so be prepared by reaction of conpounds of
formula (V) and forrmula (VI) where R represents P as defined above,

sui tably usi n@doh@s£onditions of process (D). 0 1 APR 2088rErodenimounds of
formula (111) may be prepared from conpounds of formula (VII) R3 z ~4 R~

v 'OVe O NA) conveniently using boron tribromde in a suitable solvent such
as dichl oronet hane. 10 Conpounds of fornmula (l111) may al so be prepared from
conpounds of formula (1 X) R3 HXZC ~ OH i (I1X) 15 conveniently by reaction
with an acid chloride such as pival oyl €hloride, in the presence of a base
such as triethylamne, in a suitable solvent such as toluene, followed by

reaction mnth o} rul a V I) may be
prepared by re@g{%%?‘pmm& fop‘al]sa %éé%j rfgcqmﬁéﬂ}\%eﬁ{ 'JV%H{%I NI) 01
APR 2003 WD oformgeted for Ffl?ﬁ*/ Eb%?b?&@’&" el Ldpricalneesal  op) "%Nﬂd?mal

conveni ent | y admwipistiatiap erdn a fermesiitable fayrpdmisfistiation by inhaBjion ad insufilmibhvel y, t he
reaction of cqimpeuRaughthefméutbibatheVbsd)) and fornula (VI) nmay be carried out

) using IyI chloride in the presence of N, N-dinethylformamide in a
sui t abl e kvent ) s te&‘& HI}%drofu an. Conpounds of fornul a §\/) may be
prepared by okP4se| @ 'B'IS ke loge My i g iam ey R3S R H

~ OR4 N ~ 1 Rriexgmgle, tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.q.
) pregelatinised maize starch, polyvinylpyrrolidone or  hydroxypropyl
10 methylcellulose), fillers (e.g. lactose, microcrystalline celiulose or calcium
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch glycollate); or wetting agents
(e.g. sodium lauryl sulphate). The tablets may be coated by methods well
known in the art. Liquid preparations for oral administration may take the form
15 of, for example, solutions, syrups or suspensions, or they may be presented as
a dry product for constitution with water or other suitable vehicle before use.
Such liquid preparations may be prepared by conventional means with
pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol
syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents
20 (e.g. lecithin or acacia); non-aqueous vehicles (e.g. aimond oil, oily esters, ethyl
alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or propyi-
p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer

salts, flavouring, colouring and sweetening agents as appropriate.

"

25 Preparations for oral administration may be suitably formulated to give controlled
release of the active compound.

For buccal administration the compositions may take the form of tablets or
lozenges formulated in conventional manner.
30 '
The compounds according to the present invention may be formulated for
parenteral administration by injection e.g. by bolus injection or continuous
infusion. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose containers, with an added preservative. The
35 compositions may take such forms as suspensions, solutions or emulsions in



where R represents hydrogen or P'. The conversion is effected by treatnent
of the'al dehyde with a suitabl e oxidising agent such as sodi um thpRi%[my n
the presence of sulfamc acid in a mxture of water and 1, 4-dioxan. 1
Compounds of fornula (X) may be prepared from conpounds of fornula (XI) and
(V) RBRLN~I HOH~~NO(X) (I1V) R3 Ow 0 1 APR 2003 wo oono39a
PCTI EP9910719v0 3034 10 where R represents hydrogen or PPCERPINTIMepr esent s
hydroxyl or a suitable |eaving group such as 4-tol uenesul fonate (tosylate),
providing that where L is a suitable |eaving group, R preferably
represents P'. Wiere L represents hydroxyl the coupling is carried out
using standard reagents identical to thpse enployed in process (B). Were L
represents tosylate the coupling is cartried in a suitable solvent such as
N, N-di net hyl formam de in the presence of a suitable base such as sodium
hydri de. Conpeilynds axfuebwy rmehiale§,~andymay Sontaih porejuit@y adents caspoads of
formula (XI'1)g,sB8ndg, RetaBiisind aRad CidprsiigNagetltd.) ARGRSIVEY, HWRPTRERNT S
hydrogen or P.__and l??re resents a swtable.grote. ting, 9rQL|$ such as
alkyl . e.g. nRgRIIEn iRy Bedh AR’ oM dor (angiilan Wik p sy teRle VR Pas 8
condi tions sugrilagyrogemireewalesbeforeidse. n 1, 4- di oxan or aqueous sodi um
hydr oxi d& i n et hanol . Conpounds of forrmula (XII) may be prepared from

react iLog40f Cﬁﬁmymggurm‘s a&gfd@{r?ma the( prbddnt aﬁmlggnh A lengra‘é)@u”r?tgya@ l(J |><|t le) eR
protecting grl\lg%glsg?:ﬁnggrggcfmgf'}'%ﬂgﬁgr{rr%g ﬁ;[ﬂ?&%t'r?az LBF(%T)EI Sgeoﬁﬁgp??yafoxyl or a
suitabl e | eavPrﬁBarQF"EﬂJE’r topical administration include sprays and aerosols for use in” an
) inhaler or insufflator, or a formulated powder for use in an inhaler.
10
Powders for external application may be formed with the aid of any suitable
powder base, for example, lactose, talc, or starch. Spray compositions may be
formulated as aqueous solutions or suspensions or as aerosols delivered from
pressurised packs, such as metered dose inhalers, with the use of a suitable
15 propellant.

The compounds according to the present invention may also be formulated in
rectal compositions such as suppositories or retention enemas, e.g. containing
conventional suppository bases such as cocoa butter or other glycerides.
20
In addition to the formulations described previously, the compounds may also be
formulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example subcutaneously, transcutaneously or
) intramuscularly) or by intramuscular injection. Thus, for example, the
25 compounds according to the present invention may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salt.

30 A proposed dose of the compounds according to the present invention for
administration to a human (of approximately 70kg body weight) is 0.1mg to 1g,
preferably to 1mg to 500mg of the active ingredient per unit dose, expressed as
the weight of free base. The unit dose may be administered, for example, 1 to 4
times per day. The dose will depend on the route of administration. It will be

35 appreciated that it may be necessary to make routine variations to the dosage



0 1 APR 2003 WO 001 20394 PCT/ EP99/ 07194 14 such as 4-tol uenesul fonate
(tosylate)) providing that where L is a suitable |eaving grou, 1 RPR 2003
preferably represents P, using suitable conditions simlar to those

enpl oyed for the synthesis of conpounds of fornmula (X). 5 Conpounds of
formula (1V), (M), (MII), (I1X), (XI), and (X111) are known in the art or
may be prepav@dBidst andard net hods as herein descri bed. P@AVEPYWIIMal assays
| . Thronmbin inhibitory activity 10 The conpounds of the' invention possess
thrombin inhibitory activity as determned in vitro by their ability to

i nhibit human a-thronbin in a chronogeni c assay, using
N-p-tosyl-gly-pro-lys p-nitroanilide as the chronbgenic substrate. All
dilutions were made in a buffer consisPi ng of: 50 mM HEPES, 150 nM NaCl, 5
mM CaCl 2, 0.1% PEG and at pH 7.4. Briefly) the substrate (final conc. of 15
1 OO-M was adgeérliigOod the0ddal ahd(Wéigiet! of e Batiedt ad wil)asang sbiity 6egbi On

moni t or ed foror]r?ticm [bsbéttre%%nmmé'd?%i& b Gk EE@!%O fpilcg'ﬁiﬁis{rﬁ% €Ly the assay
was performag a roomtﬁ erature. To obtain i 2t e data were anal yzed
usi ng Ki net i tiimately beatf gBB&f@ ULy R AYRPIARLRNYSIEDBAE RternafiaN. ot ai n t he 1C5
value. To determ ne the 1C5 at zero and 15 mins. the conpounds were

pr ei ncubgt ed Thitddmpouhdy 6fMieninieition Mefebd ipfesardd bpany @f Ak bReéda
chromogeni ¢ gHBGH NiftRe dl for i Q:P{,;éﬂélrat{oﬂ.r of! Q%iléplgnép;mﬁdgonﬁ)&“%pg&bt he

i nvention possess. anti-coagul a acti vi ed in y their
ability to eﬁfa{ﬁ'"eﬁ%acff%tp?%ﬁz et R B2, 7 Ay e e eievipup’ 25
partial thromiebpsidasonmpoungse of . (Powstyele girepased by ( demaostioni ebei um

Ci tsat e W V) cpimpeur ofdsrmuitagar ed from bl ood taken from heal t hy vol unteers
and’ stongd at -70C. The APTT tests were pertorned using a Thronbtrack 4
from Nyconmed. Actin reagent (a recogstituted extract from dehydrated rabbit
brain, also containing ellagic acidy was obtained from Baxter Heal thcare
Corporation USA. 30 Briefly, ggitraged pl asma mas added to either conpound
or distilled water followed b adn of aclﬁi n reagent. These were then
m xed for 2mn at 37C beforg/ el NoRcat gir'u "de to initiate clotting.
Conmpounds extended the norRal clptting tinegs which,s in the range 30-35
seconds, to varying degrees dependi f) on t heir coricentrations. The degrees
of extension of the APTT was cal cul at'ed 35 by the ratio of clotting tines
in presence or absence of conpound. The 0 1 APR 2003 15 concentration of
a conpound t ovtex¢ édeprasents orsvithble ARIEctiby gtodix suwhsas setebudexyearbomtter i on f or
golrmar! Inlg t[‘QJn@BI isuﬂ‘ébﬂ’eglébﬁﬁt_ﬁon@{l@iﬁyigcid&:sc@l‘fdit{&hﬂp?blm@aemth |dft5a_ Jerthe {estjl ts
el ow i l4eustr in inhibitory activity an e anti-coagul an
activi ty150f a@%ﬁ%%ggﬁwé%%bunds of formula (1) using the above descri bed
bi ol ogi cal nethods: Examle No:1C o (nMAPTT (nM 1<i 40 1.5x)2<180 (1.5x)3390
(1.5x}4597 ( Accordingte pigpcend MRYSSS: @izncocmosseé plionroga (may ke geepprsg

(1. 32x}9<160 Kylrebotioh®Ba4&BPoynd.c2 Bxrhdld 26660 4 dorbpdund ©f tirtula BVt ocol f or
Arterio-Venous Shunt Mddel The conpounds of the invention possess
anti-thrombotic activity as detgrmned in vivo by their ability to reduce
thronmbus formation in a rat arterio-venous shunt mgdel. Anaestheti sed
(Inactin 120ngl kg i.p.) RAts 8, prepared by the linsertion of an

extracor poreal shunt betveen f eft carotiﬁlh @ the right 15
jugul ar vein. The shunt, Congi'sted wWHtwo 12cm | t s ot pol yt hene tubing
(Portex; 0.58 and 0.86Rm i npernal dianeter respettive connected by 3nm
(base dianeter) silicone rubber bungs (Jencons Scientific Ltd) to a 6cm

| ength of, pol yt hene tubing (Pofilex; 3mminternal @hameter). The tubing was
connect edD via drilled holes through the centre of each bung. An 8cm pi ece
of silk thread, 20 s held taut betwe the t byngs, passing through the
central hol es W& Fniprasents SNG[agst 15t b i PRIGPRMUE ISP et i6y SRHFIPS (e cent r al
portion of theorseoigptly Bedrede eulnnfing i fAndard JpRgANtS\asudh | deddigthvh 154mM
sodi um chl ori deodicarbixiylate qndafinhesyiphospliind inAPRRIitABIO 3olvent such as toluene.




WO 001 20394 PCT/ EP99/ 07194 16 Fol |l owi ng cannul ati on a haenostatic clip was
| eft in position on the carotid artery to prevent bl ood fIO\m hhéﬂggﬂwahe
shunt. The left carotid artery was also instrunented with a f

fl ow probe (Transonic Systens Inc., 0.5mm) which was connected to a
Transonic flow neter (nodel T206) for the continuous 5 display of phasic
carotid arte™MPW2BYH fl ow. Continuous carotid artery bl obEI/ERIHWIMNAS
acquired by an MZ data acquisition system (Mddular Instrunents Inc.).

Fol | owi ng shunt cannul ation, and an equilibration period) the protocol was
commenced by the adm nistration of vehicle or conpound. The pre-treatnent
10 time was 30m n and was followed by the renoval of the haenbstatic clip
fromthe carotid artery thus allow ng BPood flow through the shunt.

Fol l owi ng 15m n of shunt blood flow, the arterial clip was replaced) the
shunt renoved, and 0.5nl saline injected slowy through the central portion

e e e A St i
det er mi ned. CSEGHAR' .ad%"}eawadn%ftma fthgicAyP ‘HldiQfé‘?rEH'adﬁf)t“ih&Te R’

t hr ombopl ast i repteisarts (ARTOOeEN, "od & copresants edsthb@nieahhg)cgjotaanwcb ams taken
by directs carghigHiePininé pfe@erﬁiécbffars@mﬁ‘flé?bééédsﬁdh & potRRinDEEBoikd10THd | Sodi um

citrate (rati ‘)9(06@6% & @&{ve of Ghithsidt o 8 i 5‘}%_3 ,8] ood

sanple was m nt | erre endor
centrifuged afimg fFﬁ?‘fgﬂ’fﬁEef)‘f %Wg% Wcanted and stored at 4C

until analysis. At tests were performed on a Sysnmex CA5000 aut omated
anal)lyser accoAcdonding @ 4 Feirth pedcetis (DA dvaipoahd offotndid (IPHaYbepréidd/i ty was
assessed;y afr&lﬁqéfﬁéﬁof&r&p%w@a%ma andfdmeda R)f,ENSI ON N the time to
occl usion, and an increase in the bloo low area, and was related to

ef fects upon the coagul ati on &arameters nmeasured. The invention is further
illustrated by the foll ow ng Tnternedi ates and exanpl es. 30 Abbreviations
H.p.l.c.high performance |iguyid chromagdgr aphyRiretention

ti meDl PEA_N-et hyl di i sopr opyl eDIVF N N-di et hyl f or mamde35 TBTU2- (1

H benzotri azol e- 1- yl ) HO, : b raqp niumt et raf,l"l,loroborat e 01
APR 2003 WO 00/ 20394 PCT/ P99/ 07194 -di net hyRam nopyri di ne br
broad s singlet d doublet™5 t trlplet m |plet t.l.c. thin |ayer
chromat ography | Methods 10 Anghytical Hp.l.c. was car Ldlsd out on a

Hewl ett Packard Series Il 1090 Liquid Chronmatograph using’a Rainin

M crosorb C18 colum (size 4.6 x 150mm catal og nunber 80-215-C5) operating
at a flow rat ehefe /. repigkérits hydrédene IThe revtien May Be toeehiehily ceri@beatin C

aci d/ wat g£) Biyd &rgée@cErdehléQﬁ\%ﬂE&E%?t%?'agérﬁ‘&%@xnést 'i-hb@rox;@éﬁ%tr@é%é 15
etr

wvel angi (-2 apesigoRhyidd Lo KGRI R S uhel (T, |

Syst em A: Sup@PG@s'i’?seL*‘(‘EcﬂE?Z LRyidisrrrerizeine It 8 myitsble seinens sush a?rHTNX 10cn)
oper)atl ng at dBmdthylform3draidegents were A: 0.1 %trifluoroacetic acid /water,
B: 0.01 trifluoroacetic acid in 95:5 acetonitrilelwater) 25 System B: 50m11

EB%CQ{%”%@FLFW;%W U SN b 09 sy R hioplil By &R0 SBRLNIS T
(0.5) 8~ anmo ?rg\u a.lcol'npoun m”?“é’ﬁr&é dvher R rephejg@a rﬁ‘,a%s eﬁpe% a

(Pol ygram- Sl I?G"‘(Wza“ IEpgaeAts \iydrony e Erﬁ%?'ﬂﬁé?%gegéct”ﬁaﬁtﬁh. aydeous
anmonia in st aolaehasalfquate (tosylate). Where L represents hydroxyl the coupling is

conveniently carried out using conditions as similarly used for process (B).

25 Whete L represents tosylate the coupling is conveniently carried out in a
suitable solvent such as N,N-dimethylformamide in the presence of a suitable
base such as sodium hydride.



Fl ash col uim chromat ography was carried out on Merck silica gel (Merck
9385) .or using SI Megabond El ut (normal bonded phase, size 60¢c{ 003
cartridges. 35 Internediate 1 0 1 ~, PR 2003 WD 001 20394 PCT/ EP99/ 07194 18
(S)-2-(2,3,5,6-Tetrachl oro-pyridin-4- ylanlno) propan- 1-of To a solution of
pent achl oropyri di ne (30g) in 2-propanol (300m) was added DI PEA (18nl))
DVAP (0.8g) aubo@®y+ (+)-2-am no- 1-propanol (18g), and t hBCHWEPAY¥7I%Nn m xture
was heated under reflux for 18h. After cooling, the reaction 5 m xture was
concentrated under reduced pressure. The residue was triturated with

met hanol and filtered to give the title conpound as a white solid (189).
Mass spectrum Found: WMH 279 Internediate 2 10

(S)-2-(Pyridin-4-yl am no) - propan- 1- of Alvi xture of

(S)-2-(2,3,5,6-tetrachl oro-pyridin-4-yl am no) - propan- 1-of (6g), 10%

pal | adi um on gasdBEbLULS @) )onnoltaa(ﬁ)smm@albbcymfbd(ﬂﬂreaa)on%fioﬁipbml of{ 110m)

was ﬁlwedu g%$nr M1 c m xt ure
was filtered t ouaaﬂv)a% bo |fa($('l)q”hew§ f%?é%}pf\t?tﬁ gaté?e&gé;be%%oﬁlge%ﬂgg%'ed under
reduced 15 pré§§9? PW%°ﬂW¥*F?ﬂﬂe conpound as a white solid (3.29).
Mass spectrum Found NH 153 Internediate 3
3- Met hyl - §- [ 2&dnipoundl oF-férmizn) meay-ter ety frdie Bapsunds ioflfoAAuld (Wi xt ur e of
3-met hyl -5-[2S- (pyri di n-4-yl am no) - propoxy] - benzoi ¢ acid nmethyl ester
(9.5g) and 2M sodi um hydr oxi de solution (%l.5m) in ethanol (100nml) was
heated at 60C for 1 h. On cooling, the re.ction m xture was neutralised
with 2M hydrochloric acid to pH7 apéd co trat ed under reduced pressure.
AU

The yresi due was subjected to flashicolu romat ogr aphy, eluting with 25

di chl or onet hane: et hanol (4:1), etny oY) and g anol :formc acid (10:1), to

gi ve an inmpure sanple of the titR'e cogpound. Further purification using
megabond fl ash chromat ography, eluting w,th dichl oronet hane: net hanol (4:1 )

and net hanol) gave the title conmpound as & pal e yeitow solid (6.8g). Mass

spect rum Fourmbnvediénti8Tisidg |botcsr ridbioenide 4in a suitable solvent such as

3- Met hyl - 5- [ 2idhmtomnéihand- yl am no) - pr opoxy] - benzoi c acid nethyl ester (A):

? nixtyrqgof nmet hyl 3- hydroxy 5- nethylbenzoate (11.2g), triphenyl phosphi ne
17. 79 N 4-vyl| a an 1- of

tetrahydrofurg%érﬁéqyﬁﬁi bt T ey AR08 o e St oF ormuie

azodi car boxyl & "' 01 APR 2003 MD 00120394 PCTI EP99/ 07194 19 (10. 6nl)

and the resultant solution was stirred at anbi ent tenperature, under
nitrogen for 72h. The reaction m xture wa concentrated under reduced
pressure and the crude product was subjecdted to flash col um

chr omat ogr aphy, eluting w th dichloromne e: et hanol : agueous anmoni a
(95:5:0.5), to give the 5 title cfg¥ou d.ag. a colourless oil (9.5g). Mass

spectrum Found: MH 301 (B): Gre of nfthyl

3- hydr oxy- 5- net hyl benzoat e’ (89), tributyl phosphine (11.9m),
(S)-2-(pyridin-4-yl am no) - propan-1-of (4@18 g) and toluene (300m) was

15 conveniently by reaction with an acid chloride such as pivaloyl chloride, in the
presence of a base such as triethylamine, in a suitable solvent such as toluene,
foliowed by reaction with compounds of formula (VI).

Compounds of formula (VII) may be prepared by reaction of compounds of
20 formuta (VIll) and formula (VI)



10 treated with 1,1'-(azodi carbonyl)dipiperidine (12.1 g) and the resultant
solution was stirred at anbient tenperature, under nitrogen for(Q18HPRTZ803
reaction mxture was filtered and the filtrate concentrated under reduced
pressure. The residue was subjected to flash col unmm chromat ography, el uting
wi t h chl or of or m net hanol : aqueous ammonia (95:5:1 ) to give the title
conpound as 1woamoa94 (13.3g). Mass spectrum Found: M+ p@@krdonfmas ncrlioin
~, 2-(tert-Butoxycarbony!-pyridin-4-yl-amno)butyric acid ethyl ester 20 To
a solution of pyridin-4-yl-carbamc acid tert-butyl esters (2g) in dry DW
(25nl) were added sodi um hydride (60% di spersion in mneral oil, 0.54g) and
ethyl 2-bronobutyrate (1.7nl). The m xture was stirred at anbi ent
tenperature ) for 18h. Water (25ml) wasl?dded, and the mixture was
extracted with diethyl ether. The conbi ned or gani c extracts were washed
with brine, dried 25 (magnesi um sul jfiate) and concentrated under reduced
pressure. The crude product was subjlected to flash col unmm chromat ography,
eluting with cycl ohexane: et hyl ace n (4:1), to @?ve the title conpound as
a colourless oil (0.3329). I\{_B@s sp flum  Found: L 295 30 Informarliafc R
2-(Pyri di n-4-yl - ani no) - but an- {rOMed solRitOh of
2-(tert-butoxycarbonyl -pyridin-4yl-am no)butyric acid ethyl ester (0.339)
in ethanol (5m) was treated with s&“)um borohydr(yﬁe (0.12g) and 35 the
stirring was continued for 18h. Wat (1m) was added and the m xture was

0 1 APR 2003 vonGDiehdp Rtcerding BPode pnditlor0 ot pricese (R) e d\tamadvely, ettleiced

pressure. The réfbelf compotas ot iasthuen (M) &id frmuNUNtAsy b@%éhtehrl&tpov\ﬂef

was) | oaded on g | Emowﬂma%énwoﬁﬂlqﬁgﬂnwﬁngm%ayé@ ee‘?rlcgﬁr%ga (0. 1680)

met hanol : ﬁhl orQ t ?9#1 J%}Dma

was obt ai hed &8" 'ﬁsb'F a3 18PYARYSBr ati on of the product 5 containing
fractions. Mass spectrum Found: MH 167 Internediate 7

3- Chor o- N, N- diGesumorogsy bf formes (Mxyayblempepied byoxdetibry bf #blfreshondidg 36ml) was
added dr opw se)defyde &GbiiulPgx)of DVF (0. 1nml) and 3chl oro- 5- met hoxybenzoi c
acid3 (4.67g) in anhydrous tetrahydrofuran (100m). After 1 h,

di i sopropylamne (3.75m) and DI PFr4; (9.51 nl) were added and stirring was
continued for 18h. The reaction m xfure was partitioned between ethyl
acetate and water, and the organi er extipdcted with 1 M hydrochloric

acid, 15 saturated aqueous sodiu and water. After drying the
organi ¢ phase with brine andhbowgr § the solvent was renoved
under reduced pressure to give PO s a brown solid (4.69).
Mass spectrum Found: WH 270 20 Internedlate 8

3- Chl or 041B- hydr oxy- N, N-di i sopr opyl - befPanmi de To a stirred sol ution of

3-chl oro-N, N-di i sopropyl - 5- net hoxy- benzam de (2.96g) in anhydrous
di chl or oret hanﬂneée?ﬁnﬂe)orébnts h3&royésoraddate la@m&lérr is l@ﬁ@&b&'@y FOMMERQSY 1 N

di chl or onet hang, m 25 to
anbilent terrpe?a ur eﬂgae wlt_ﬁl%r %@%S% &hfg%ﬁ}ta% r cat%l on m x%'@r"ga%atgecool ed to
-78C and net hé’ﬁ?ﬁenfﬁe{:ﬂ anigped n ?WVrEé’éWP@ﬁaﬂqe%f‘ﬂc@‘aWas all oned to warm
back to dRbient tenperature, stirred for 24h, and then concentrated under
reduced pressWampolihds begindula (Xpmap diet preparad drobetomunes by formaat e and
saturated aquepdgngodi um bi carbonate. The organic phase was washed with 30
water and dried with brine and g@ger sodi um sul phate. The crude product was
purified by flash col um chromatjogr aphy, el utingRbith cycl ohexane: et hyl
conpound s a V\/ﬁlte solid (2.24q).

nt er medi = |

OH R4 ~_ _N

acetate (1:1), to give the tit
Hp.l.c. systeml Rt 11.1Hm'n

(V)



0 1 APR 2003 WD 00l 20394 21 PCT/ EP99I 07194

3- Chl oro-5-[2S- (pyri di n-4-yl am no) - propoxy] - benzoi ¢ aci d net I1 Kﬁkeéﬂ[ﬁ

m xture of 3-chl oro-5-hydroxy-benzoic acid nmethyl ester4 (4.59),

tri phenyl phosphine (6.3g), (S)-2-(pyridin-4-ylam no)-propan-1-0l1 (3.65Q)
and tetrahydrofuran (100m ) was treated over 10mn wth diethyl

azodi car boxyWate2m94 5. 7nl) and the resultant sol uti on WXSTEPINTEH at

anbi ent tenperature, under nitrogen for 96h. The reaction m xture was
concentrated under reduced pressure and the crude product was subjected to
flash col um chronatography, eluting w th dichloronmethane: net hanol : aqueous
ammonia (97:3:0.3) to give the title conmpound as a colourless oil (1.5g) 10
Mass spectrum Found: WH 321 I nter medi3ate 10

3-Chl oro-5-[ 2S- (pyri di n-4-yl an no) - propoxy] - benzoi ¢ acid

3- Chl or o- 5- [ 4Refdd R 'rébré‘seﬁ‘ﬂsyh goR) or P ORRIXY Feesthney RydiGiyf o Bt dithnigSt er

(1.47g) in 1 ) ion (4.6nm) were
heat ed at GO%aanBaggﬁdp %..E]ce@gséﬁ ngM &%@é ﬁ&y@(% géK'Qﬁ‘ﬂ%RAt%h&r%hgse? reduced

pressure and SHtabs f'?aéfwgvvsmpa&tnf%eg}?ivcﬁ%es pig P The Whergyl-t'gRIes8WB Ut | on was
treated wi t h hglirexyiythe eounding amcaraedsmtmmprsémdprd eeagentaidenlicalds tHaskt er ed of f .

The sol 11 §l Wagnipldyed @flproBessqBRrWherad. repreBerits tdsplaRtné GoghiMg ist daeridd |T=1|79
conpound as 'M?ﬂ'ﬁ] r
I n'[ne)r nmedi at egl%hﬁ@g §Qél‘t%é‘gﬂ- %Nq‘)di&mg CEEC%] th EIerrr]Hego fgwgaég

hydr ochl or i d&3&§y WFi“Eﬂ ﬂ §1 ami no) - pr opan- 1 of (15g) in
di chl or onet hane (150nl) was 25 treated with thionyl chloride (59g) whil st
mai t ai ni ng tdvenpoanie bRfotinela (0May aRd behsreped romndonifouhey 6f fafulgt i rred at
room t egper atyype for 18h. The reaction m xture was concentrated under
reduced pressure to give the title conpound as a white solid (20.1g). Mass
spectrum Found: MH 171 30 Internedi ate 12
N Et hyl - 3- hydr oxy- N-i sopr opyl - 5- rret'%yl benzam de To a cool ed (<5C)
suspensi on of 3-hydroxy-5-nethylb ic acidg?(50g) in triethylam ne (1009)
and tol uene (500ml) under nigtroge s added pival oyl 35 chloride
(97.2m ), and the resultantR7P % Ned 0-5C for 2h. 0 1 APR
2003 WO 00/ 20394 PCT/ | EP99/ 07194 22 Et hympm ne (55.7ml) was added,
the reaction mxture was stirred at 05C for 2h awd all owed to reach room
temperature. The mixture was washed ¥ ce with water and concentrated under
reduced pressure to leave a dark oil. This oil was dissolved in ethanol

(500nt) and tjeal @@g‘%rﬁ&rﬁ%lﬂﬂ@én’seﬂﬁ LY BB ré;ﬂr@%t&g é}lﬂ%'p’?oé&%‘l of

t 3h at nd d d
or essur dBand P PR Fe S S0P THE reAa sl P R B RR ext r act ed

wi th tol uene.comditionssauch ap thiym Quglsoxide; igyil ¢ tigragiar Ravrave isedige; ydkxidsHs and t he
resul tant aqueetheneoli xture extracted with dichl oronet hane. The conbi ned
organi c extracts were washed with brine and concentrated under 10 reduced

presjsure to %%ﬁp ﬂs a’?gdrﬁ\uﬁ?&)&FPH%Q b8%réfhréy ﬁ'@rgq/eg&Bmf%QHpgur(cﬂ‘: Mass

spectru

N- Et hy - |s Bt"&ﬁ?/ X1

[28—(pyr| di n-4-yl am no) - pr opoxy] - benzam de

R7
N
-~
R%-O L |

(Xt )

where R’ represents hydrogen or P', R® represents a suitable protecting group
such as alkyl, e.g. methyl, and L represents hydroxyl or a suitable leaving group



15 To a solution of N ethyl-3-hydroxy-N-isopropyl -5-nethyl benzam dia('lﬁﬁ
DMF(50nl) was added potassium carbonate (14.1g). The m xture to
45C and N-[(1S)-2-chl oro-1-nmnethyl et hyl ] pyri di n-4-am ne hydrochl or| de (9.49)
was added portionw se over 5mn. The m xture was heated to 115-120C and
stirred at this tenperature for 100h. After cooling to roomtenperature,
wat er 20 (100¥902824 added and the resultant slurry was extEespdHEsk Wt h

di chl oronet hane. The conbi ned organi ¢ phases were washed with 10% NaCH (10g
in 100m of water), dried over nmagnesi um sul phate, filtered and
concentrated under reduced pressure to give a brown oil. The oil was the
purified by flash columm chromat ography eluting with

di chl or onet hane: net hanol : aqueous amonil4 25 (98:1:1 )-(94:5:1 ), to give
the title conpound as a yellow oil (4.4g). Mass spectrum Found: IWH 356

"H- NVR 8 ppmg BB Q-tcglhéne%ul%@te/ Ssﬁﬁel_bs p%@:dm 1 (Dhste 1L it)a s@ orlbrs, 1

ZD 6563658?%3 %qﬂﬁi@grogg,(%prﬁ abl&reﬁée(sen 3D|_') u3| g g?a fe %ngdtalor_lm_é gﬁul 6;5( m 9H).

30 The conpouReFemEEdPiha SyRthesis of gomro lﬂTdéIS’éTOé‘H 3é¥or di ng to the

fol l owi ng procedure.

N- Et hyl - - i S%H@Mnué*’ommmbgz régg raug i oMl @@mﬁ&b HABRR M k-fpenzam de

0 1 APR 2003
3- et hyl - 5- [2%9?8'%0% parééngParn no ro 0X %é}ne%%&@%ac d (0.1g), TBTU

(0. 225g), DI PEA (0. 5nt) and N—ethyllsopropyl amne (0.09nl) in dry DVF (2m)
was stirred aBiolagibalexssaysenperature for 60h. The reaction was concentrated
undgr reduced, IhesAbiA hhbRbrylaBfvityesi due partitioned between et hyI 5 acetate

and sat ypat edrA0uGRIS, RATLH r{?\é"nﬁ@ernp&?aﬂo@ses-ghﬂﬁgrﬂgp' PG, 930y f gt ons

were dried brine and er n ncen ed under
reduced pr ess{ftMingLIn vitrg by tB‘F'bgﬁ@Y ?QA}QB%L?T Ef"é 'rh'Bg"aﬂ'Bﬂ’HoqqnéFsh col um
chr omat ogr aprassay| 4finanyy-priesratirEerys rronitseanilise: ast tharrbroraepesisusubaratoni a
(95:5:0.5), tal giutiend heretmddedn adufiesotsiatingofy s mWHBPES ( f500QiMNact10 T. Lc.

f: g5m£rgl 5|) | 5f5 93@ caav,ltﬂzémoﬁetsrm atme eny3 %e NBBrh @ {haPEdtRabEd Usi ng
N, N-Di i s@pr op 5" ) afsﬁd?r%po[égmzvhen f“"é‘ conﬁ Ofﬁaﬁ) 3851 trE)Er 5’683(0'\ rInO'PJ@ﬁezdam de
T.Lc. (95:5: 05)1°RF1"I§ at 40708% using & AiRte ryi Y -Plaipireadey theaagiay was

N- | sopr opyl - Fexfodnedd ahypom3empSatuos:r |Te||0htam Wsasrthe dptapvesp exglyzdgeysingri de 20
T.Lc. (95:5: Kibtidgic™add pldaesses sy AdivityBaga®™: to Mbtaid 4k EXawplue. 4To

3, N-Di net hy! d\ét&hﬁrwinefrc,[n 82drB¥hd qls iirts, x:k@earﬁmu& RBRMEHBR WS T- LC.
95:5: 0. Zrb) Rf sbm qrﬁ]ies gr%g% BHor to a&h‘r&b thre C om%‘é'émc éubE)t(ra le 5

Met hyl™="N, N- opy am noy-pr opox -benzam de T. Lc.
5: 0 5 Kf 0.3 Mass spectrum Found: WMH 370 30 Exanple 6

5:
Et hyl - 3- net lhyRroiicplfortheé ABTT 2S- (pyri di n- 4-yl ami no) - pr o- poxy] - benzani de
.Lc. (95:5: Qrife cdthpdlinds oMresnipeed possesdanticbaghaht a0inEXxSa@ERMided5
Bu)t yl - 3- met; lthrd\béptrh&gﬁ!)lﬁ?ﬂ &xtaidP b ety 4ime @RURGH PRSARON achGigpm de 0
APR ZQZ%?’ \mp_ggmhrgr%bop astin time (APTT). Pooled citrated (0.38% trisodium citrate w/v)
plasma was prepared from blood taken from healthy volunteers and stored at
-70°C. The APTT tests were performed using a Thrombtrack 4 from Nycomed.
Actin reagent (a reconstituted extract from dehydrated rabbit brain, also
containing ellagic acid) was obtained from Baxter Healthcare Corporation USA.
30 Briefly, citrated plasma was added to either compound or distilled water followed
by addition of actin reagent. These were then mixed for 2min at 37°C before
adding calcium chloride to initiate clotting. Compounds extended the normal
clotting time, which is in the range 30-35 seconds, to varyihg degrees depending
on their concentrations. The degrees of extension of the APTT was calculated
35 by the ratio of clotting times in presence or absence of compound. The




T.Lc. (95:5:0.5) Rf 0.3. Mass spectrum Found: MH 384 PGI/EP99/07194
Exanpl-e 8 | 01 APR 2003
N- Cycl ohexyl - N-i sopr opyl - 3- et hyl - 5-[ 2S- (pyri di n- 4-yl am no) - pr opoxy] 5
benzam de T.Lc. (95:5:0.5) Rf 0.3. Mass spectrum Found: MH 410 Exanple 9
N- I sopropyl - 3- et hyl - N- propyl - 5-[ 2S- (pyri di n-4-yl am no) - pr opoxy] - benzam de
10 T.Lc. (100:8:1) Rf 0.3. Mass spectrum Found: WMH 370 Exanple 10

3- Chl oro- N-i sopropyl - N-propyl -5-f

2S- (pyri di n-4-vl am no) - pr ot ~oxvl - benzam de A m xture of

3-chl oro-5-[2S-(pyridi n-4-yl am no) - propoxy] - benzoic acid (0.1 g), 15 TBTU
(0.225g), DI PEA (0.5nml) and N-propyl |sopropylan1ne (0.067g) in dry DW
(2m) was stirred at roomtenperature f1I8r 24h. The mi xture was poured into
sat urated agueous sodi um bi carbonate and extracted with ethyl acetate. The

combi ned or ga@bﬁceﬂﬁéﬁoﬁ(ﬂf%MBUWE%H%&%MWWW%W%%&P&@ and the

resi due subj ect eluting with 20
di chl or onet ha(r‘;tiec(?'ge"roﬁé&rfg?mgqu (%‘]Ejésgrg'%#t% la :gg\h[fggﬁéi to%f[ﬂgé/gl ve the _title
compound as a yellow oil \(0.08g). T.Lc. (97:3:0.3) Rf 0.2. Mass spectrum
Found: WH 39®ReBulapl e 11 25

ﬁ ghl OL f’ bl ’(;l'dihb?r@ﬂﬂtgbh’lbwﬁtuﬁt?até Merthidmbindinhibitshy SctivitydarHdoky nfhesdgNEnte g
ydrochl ori de XfeU y [ am de
(0.05q9), 2- (pya'r%}'ﬂk éf 5%@ gr?“b&tmassfml%?% @lg%éj “t‘ers?“g eny{a érggé%h i ne
(0.04g) and t -, was treated with diisopropyl azodi carboxyl ate
(0.03nl) and the resultant solution 30 stirred under nitrogen for 8 days.
The reaction I Xt UBRMERSNEO 1centrat1g£(mer educed pess@hvg and I he

resi due purififed by ﬂ1ash cor um cWo&gt ogr af] hy, eruti B§1 E‘S&jﬂn

chl or of or m netrranot-—agueousramont-a—{(36+—10: to—gtve—antHpure—sanpl e of
the title compound.— Tt s | th_ect-ed_éﬂ_hééban;at_l_/e

Hp.l.c. (systtemA) ardl thelpurified fateriall was tre®0d85with 1 M hydrogen
35 chloride in diethylgether to give ghe titlie conpoung (§sxp gum (0. 002g) .
0 1 APR 2003 wWo oono3 25 ass spectaum Foynd: VH 4%(11:&?' [.C.|system1

Rt 11.1 m n PEHEPISH G794 Bxanpte—12-—>5

N- Et hyl - N-i sop -3-fhpthyH- 5. %2&44,91\ H-di-A-A4- vyl am ﬂoqzo\“ﬁ'm\(ﬂ bnzani de
hydr ochl ori de 7 <1 100 (1 (1 31x)

N- et hyl - N-i sopr opyl - 3-gret hyl|- 5- [ 2S- (pyr i di n- 4yl am nojoopn @eeXY] - bénzani de
(6.21g) was dijssolved §gn 2Mjhydr ochi OL{ C acl d (35mt) 36@(1%&3 rred for 10m n,

and then the nj entTated kuTuer duced T 5(3'25 Thre{r esi due
was 10 azeotr oped—-w-t-h—acetop-t+it-e—twee—Fhfs—overal ~3&bdure|was

repeated to gike the tilt|le clonpound 226 an_am phous p@ﬁ&ﬁL_{_ﬁ_J_Q_g_)_ Mass
spectrum Found: WH 356 H p.l.c. system1l R 7.0mn 15 The conpound of
Exanpl e 12p may jialrg&o&st id? haeR-géhoas SRLktiMulie 0 the fol | owi ng procedure.
The compounds of the invention possess anti-thrombatic activity as determined
in vivo by their ability to reduce thrombus formation in a rat arterio-venous shunt
model. Anaesthetised (Inactin 120mg/kg i.p.) rats were prepared by the
insertion of an extracorporeal shunt between the left carotid artery and the right
15 jugular vein. The shunt consisted of two 12cm lengths of polythene tubing
(Portex; 0.58 and 0.86mm internal diameter respectively) connected by 3mm
(base diameter) silicone rubber bungs (Jencons Scientific Ltd) to a 6cm length of
polythene tubing (Portex; 3mm internal diameter). The tubing was connected
via drilled holes through the centre of each bung. An 8cm piece of silk thread
20 was held taut between the two bungs, passing through the central holes, so that
it remained longitudinally orientated in the central portion of the shunt. Before
cannulation the shunt was filled with 1564mM sodium chloride solution (saline).




N-Et hyl - N-i sopropyl - 3- net hyl - 5- [ 2S- (pyri di n-4-yl am no) - pr opoxy] - benzam de
hydr ochl oride 20 A m xture of 1,1'-(azodicarbonyl)di pi peri di r{ﬁﬂA.pR 3Zm]3and
tributyl phosphine (10.3g), in toluene (350mL) was treated wt
(S)-2-(pyridin-4-yl am no) - propan- 1ol (4.1g) and

N- et hyl - 3- hydr oxy- N-i sopr opyl - 5- net hyl benzam de (12g) and_th | t ant

sol ution was ¥OA®2BH at 40C, under nitrogen, for 24h. The”‘r"éE?é”r{‘?i’E m xt ure
was filtered and the filtrate was concentrated under reduced pressure to 25
give a light brown oil which was partially purified by preparative Hp.l.c
(system B). The resultant oil (21.17g) was dissolved in dichloronethane and
washed wi th aqueous anmoni a sol ution, wger and brine, and then
concentrated under reduced pressure to yreld an oil (5.74g). This oil was
di ssolved in tetrahydrofuran (50nl), added to a m xture of nethanol
(0.52nm) and akabwing3@anolihtoni aleaefribsitit flipawas lstt i pasifion bn tiwocardtiengrenat ur e f or

30nin. The sol jt | @Oerwaﬁoé‘d)'ﬂ&@rthfo%bﬁ%él%ﬂﬁﬁt r eAe08t cRrRE SaHeRy walBthithe

resi due azeotr i.S0 el und as a
white foam (3. Qje‘ﬂ"ﬁ'\@aé ha%t?'&?n% g c}\tﬂ% @%%%OR'Q )}E k% m%(’)g%i" oono394
26 PCT/ EP99/ o™ ahwﬁmme@eﬂﬁ%(fﬁ%@ﬂ'a oW neteg dmgdel 7296)#6” thg cantinypes 1H)

8. 22, 8. 0K br ddispaf pf phagiz,cadtig 3fteryxblodgrfidw. 2Fdntingoupdiaratid arteryHhioodsid8( brs, 1
H), 6.60(brs, washdquiredBy aﬁMT’Q(a‘tH Scquibitioh syﬁerazmmlulér lh‘gtrunfbn&ancﬁ 98( ABX,

2H), 3.29, 3.12(2 x brs, 2H), 2.27(s, 3H), 1.28(d, 3H), 1.25-1.00(brm 9H).
5 Exanpl e 13

N- et hyl - N- i sopFejoyings shynt isannuiations and, 20 gaiibration, pedied, 1he JBeRee!- Wahzani de
4Amet Eyl benz enesemmencedcbyTibe adoisiation opyehicle or compound. The pre-treatment

N- et NG soptirap WasBomn bid was (ABwed Y itk rerdbvil 6the GherponaRxih Fdnbenzani de

(29 0 oo oBa iy B gl nuiplustin ol 20,
sol vent was re%ﬁ éﬁ%ﬁﬁcd%’r tqgeﬂt?ggllachﬁ '8°%Gmt gﬁ' g\ qvgd i1 which
was redi ssol vedRling injgeipd SippMvateRugb) the fema)' Portiqa qfé%ﬁt%tfo g@mtei ##e was t hen
added to dii soploogybe h@ton(tﬁr@ad,)anﬂmsmt:la’t@ammmsu was tarefullyt fenogedrpadind bei ng

15 producmi aste Waight of it ttisdohmbae d‘é&lnhlﬂ\eﬁ?‘:CBBQ.)latsoNaﬁé‘raﬁ@t%i‘é num.m fpund: M
356 ' H NMR b pg&]}/(a )thr%w?hbg?g rnst.mé'@\prj% @Je(f@rcgmn {% %né 8(2 x
S Qe to %%

"/ ?2AA BB, 2 >
V4N 88, 2H), 83"?%' btsvés 1gqn) t?f*’%"ac %“r% s g 7)e§(2 X

brs, 1 H), 4. 22@#7"12'9 tmsqctjum 43“@93 ﬁaweﬂsﬁn gpncentraign Pf (cjirage >82t9f7§"‘) 2H) ,
2.28(s, 6H), 1TB& (bthod3tdmplel wad Inig| pent§Hnd tEequnIed t6 ppendorf tubes and
N- et hyl - Npg S OPEemifuged aﬁtdmobgsor{ﬁﬁn( AYEiptHshradwyd a68anRy-4HdoRersy bt hemzam de

225 hydroxybengzoat Iy q 0 t
ety sopti it e A é BT 3 TR RS T

N i soproglg pr opoxy] benzani de
(0.65g) in tol B e(rgc "?SP tlon of salicylic acid (0.259)

in tetrahydrofuran (1. 2rrfL) and the resultant solution was stirred at room
terrpe)r at ur e f oranfihronibutic Selivityl was assessiobych decrédESe iantrothbustvesight &l 30

diisop [ optyt gt h@kteh§ibh In th@anfértﬁsdcélbéubﬁ HnbQn iRGEAY iIRGhe BIB8d RO latééao ranwafs t hen
concentrate u oun as a oam
(1.0g). Mass SB%%?‘%{% 1§ ur??f’r %ﬁ%%‘%m&“gﬁﬁ\ﬁ?& e‘re} '%%5&%%) 8.02(brd) 2H))

7.95(dd, 1 H), 7.61 (brd, 1 H), 7.31 (dt, 351H), 6.91 (brd, 1 H),
6.80(dt, 1 H), Thehoeptian is urkpr ilsteediydhe fztlgwmqsmmswgtesgnﬂ;yampleﬁ 1 APR
2003 wo 00n0394 PGT/ EP99/ 07194 27 4.59, 3.92(2 x brs, 1 H), 4.07-3.82(3 X

m 3H), 3338, RRUAtEndrs. 2H) 2.30(s) 3H), 1.35(d, 3H), 1.26(brt, 3H),
1.13(brd) 6H).

high performance liquid chromatography
Rt retention time
DIPEA N-ethyldiisopropylamine
DMF N, N-dimethylformamide
35 TBTU  2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate



5 N-et hyl - N-i sopropyl - 3-nmet hyl -5-[2S- (pyri di n-4-yl am no) propoxyl - benzam de
(2R, 3R) - 2, 3-di hydr oxybut anedi oate To a sol ution of

N- et hyl - N-i sopropyl - 3- net hyl - 5-[ 2S- (pyri di n- 4-yl am no) - propo>?y] H%Pr&ampgje
(0.65g) in tetrahydrofuran (3.2m) was added a solution of L-tartaric acid
(0.28g) in nethanol (5m ). No crystallisation occurred at roomtenperature.
10 The react vamoorzp32d ur e was concentrated under reduced pPERERI¥I¥0 give a
col ourl ess gum whi ch was di ssolved in the mninmmquantity of

i sopropyl al cohol and added to excess diisopropyl ether (250nml). The
resultant solution was stirred at roomtenperature for 2 days and filtered
to give the t|tIe conpound as a white SO|Id (0.82g). 15 Mass spectrum
Found: MH 356 'H NVR 8 ppm (DVSO-de) 8712('/z4A BB, 2H), 7.97(d, 1 H),
6.83('/zAA'BB', 2H), 6.79(brs, 1 H, 6.68(brs, 1 H, 6.61 (brs, 1 H, 4.40,
3.76{2 x brs, DMAFB Ad,;g{}m olﬁig,ﬁdi,-fb 04(s + ABX, 3H), 3.98(ABX, 1 H), 3.28,
3.13(2 x brs) b?H)) 2588 s, 1.27(d, 3H), 1.24-1.00(m 9H). 20 Exanple
16

N- et hyl - N-i sopr opy! -S9&t hyl - 5-[ 2S- (pyri di n- 4- yl ami no) - pr opoxy] - benzani de
4am nobenzenedul f onatogbl€b a sol uti on of

N-et hyl - N5 i sopropyl gpiget hyl - 5- [ 2S- (pyri di n- 4-yl am no) - pr opoxy] 25 benzam de
(0.65g) in tetrahydr flbﬁl n (3.2m) was added a slurry of sulphanilic acid
{0.32g) in water r'rf? e resultant clear solution was stirred at room
tenperature f &ke-2. 51 Qﬁ?i’ef%ﬂmEBW@BWrat ed under reduced pressure. The

resi due was di ssolved in diisopropylether (30m) and after 2 days filtered
to give the tIMdtlﬁbcﬁ;Oﬁpound as a white powder (0.86g). 30 Mass spectrum

5032?2 ! 35 I(PFWQS{ Qaﬁ)on]agHé\&Eﬁ %%Qj S%gg“"‘é"’gﬁw 8. 23
6. 78(brs, A%h’%“%‘g?'ﬁ : “‘-‘Tg %"%é?ﬁrf’é‘jr colgmig, ‘ZPz ﬁ’Bé

6. 02(brs, 2H) camlwmun@eré@21%cﬁ)@erq!'nm)ataﬂovzsvﬁnof15H9\l/mln Etuents, vgereABx 2H) ,
3.29, 3.12(2 A:briss triibbroadktiz2 8¢id/watr)B: 035 % tril&{rdace8tlpcid/ac@dnittilcD0(m  9H) . 0
1 APR 2003 wo ages@4 28 PGIT/ EP99/ 07194 References 1) Turner, FA;, Cearien,
JE, J. Chem, 1959, Nei |, DW Tetrahedron Lett.,
1994, 35(%8 9003. 5 5&%&%@1%@55&},)&‘?@@?% Soc., Perkin Trans. 1, 1982,
1095. 4) Klmo, T, Sumio, S; Masaru, O Heterocycles) 1985, 23(6), 1483.
Conpounds of fRetentioa t(mgs ﬁﬁ’ygib@ fancd wawelength gRaph@t4nm iunkess fadharyisat i ons, 10
details of suchatér mul ati ons are given bel ow. TABLETS FOR ORAL

ADM NI STRATION A. Direct Conpression w wActive ingredient32. 7Anhydrous

| act ose3 pe cellul ose25. OPregel atini sed mai ze

starchb. gﬁagng%?uar#fz\feg—ék e, ‘?rﬁ@§ The actiy |ent s sieved and

bl ended wi th HECERE BoRakost Lob2 BLIT SRS 2ROk oD o7 baBEG TR ¢ abl et s
usi ng a tabl etoreeating mé13mifmip delvgntsvera i B0 etriflicipraetic agid etersB: @01A rotary
rracsi ne may altefudbeacetiedcid rosteddewinttilevgatefabl et s of vari ous strengt hs may
be prepared by for exanple altering the ratio of active ingredient to

| h h i i . We
O st at 25 FOREMRE: g P oBlland5pR8, B 2868 ol o sifch B !
i ngr edi ent 3. 5t°p$6"=tt'6§é‘?:§°'?‘§€F'Qﬂ?ﬂ‘f’:[%WGPF’Eb‘éf%iqt'?ﬁ@éﬁo)rrﬁleﬁ@“g't@Pb R7etiMvagnesi um

st ear at e0. 75 acid (0.5) & ammonia (0.5)].

T.lL.c. was carried out using Camlab silica (Polygram® SILG/UV,,,). Eluent was
30 dichloromethane:ethanol:aqueous ammonia in stated ratio.

Flash column chromatography was carried out on Merck silica gel (Merck 9385)
or using S| Megabond Elut® (normal bonded phase, size 60cc/10g) cartridges.

35 Intermediate 1



PCT/ EP99/ ~7194 The active ingredient was sieved through a suitable sieve
and blended with | actose, starch and pregel ati ni sed nai ze st a{qthPﬁuﬂﬂﬂébl e
vol unes of purified water were added and the powders were granul ated. After
drying, the granules 5 were screened and bl ended with the nagnesium
stearate. The granules were then conpressed into tablets using suitable

di anet er pun®R@%203%he wat er used for granul ati on does nd’FTﬁ:B’l?g’é’r“i n the
final product. A rotary machine nmay al so be used for tabletting. 10 Tablets
of various strengths nmay be prepared by for exanple altering the ratio of
active ingredient to | actose or the conpression weight and using punches to
suit. 15 Fornulation (ii) w wActive

i ngredi ent/| act ose93. Ogranul e*M crocryé?al |l i ne cellul ose5. 5Crosscarnel | ose
sodi unl. OMagnesi um st earate0. 5 Active ingredientllactose% w wgranul e*Active
i ngr edi ent 50. @hacb 35:6.9 e Pa8hiord-pARlinMRL B iHD)-bropal-11ot APR 2003 WO 00/ 20394 30

PCT/ EP99/ 07194 £ Jh6; — 11 f i r __Typi cal
range 100- 148@0%%5 'O\D@f n%%%ﬁ)r@? '@EP gg \}rl'erilpﬁg%ena! ggrﬁo"@n@g%%dfj%%e wer e
m xed t oget hel! (Y JPMARLO59) @Re Réhia-yRingt -Rierane| &tPAaped therhe
granul es obt aleaelipnamixtire wagihegiedeyndeuraflay ferntBhp aAkerdcopling dogh reactien een, and
the resuls i ngmipure wae Toneanttatellamden reeccedi dréssufe  Diid@ssidua Rt trifited

exci pi ents. TR, Fethahdl dn8FREES REGvd Rk Bt BRh&HRd adQ whittQ chine may

al so be used f,or tabrﬁtﬂ:t'%qrﬁ]‘gd:r@gigi ts &—mr@fus strengt h@%ﬁ?be pr epar ed

by for exanpl €&} IREFY of active ingredient to |actose or the
conpressi on wei ght and using punches to suit. 15 The tablets nmay be film
coaed wi th sitdrmbdiatefd | mformng materials such as hydroxypropyl

met hyl ce{d ul og8.o.@UAEdiISLARIMNNnFSHRI&t i ng pignents in the formulation,

usi ng standar ; ‘ ) Tvel y.t.h ahl ets may, be s r, coat ed,
or egteri c coatrg'&.urezﬁ}i gg'%égétél'%’?@ﬂ%‘%@ﬁé[@ﬂ%@ﬁ%@ﬁ?ﬁ@%}‘@p PE%%

net hyl cel | ul oB¥ediUTEARR/(39) poipssiyre gankatale (1ol and ethate4t 10m)) aspensi on%

w wOpad ry Pustirfedeghddd e ratmhesbbe® dfitydGQ@en for2B4ht+ Thd eeardioe mixtoeswaot appear
in the final ffepsti®rough Harbolte™ £MdRthéOfiate was concentrated under reduced
15 pressure to give the title compound as a white solid (3.2g).
Mass spectrum: Found: MH* 153

Intermediate 3
3-Methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzoic acid
20 A mixture of 3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy)-benzoic acid methyl
ester (9.5g) and 2M sodium hydroxide solution (31.5ml) in ethanol (100m!) was
heated at 60°C for 1h. On cooling, the reaction mixture was neutralised with 2M
hydrochloric acid to pH7 and concentrated under reduced pressure. The
) residue was subjected to flash column chromatography, eluting with
25 dichloromethane:ethanol (4:1), ethanol, and methanol:formic acid (10:1), to give
an impure sample of the title compound. Further purification using megabond
flash chromatography, eluting with dichloromethane:methanol (4:1) and
methanol, gave the title compound as a pale yellow solid (6.8g).
Mass spectrum: Found: MH* 287

30
Intermediate 4
3-Methyl-5-[2S-(pyridin-4-ylamino)-propoxyl-benzoic acid methyl! ester
(A): A mixture of methyl 3-hydroxy-5-methylbenzoate’ (11.29),
triphenylphosphine (17.7g). (S)-2-(pyridin-4-ylamino)-propan-1-ol (10.3g) and
35 tetrahydrofuran (300ml) was treated over 10min with diethyl azodicarboxylate




WD 001 20394 31 PCT/ EP99/ 07194 COVPRESSI ON COATED TABLET The active

i'ngredient may al so be fornulated as a tablet core using convergt]oA}szzggg

exci pients such as fillers, binders, disintegrants and |ubricants, an

this core then conpressed within an outer tablet (conpression coated) using

conventional excipients such as a pHindependent hydrophilic pol yner,

fillers, binqgsgnofdssintegrants and lubricants. This outgérgRaéndiay al so

contain active 1 ngredient. The conpression of both the core and the outer

conpressi on coat can be achi eved using conventional tabletting machinery.

10 Such a dosage form can be designed so as to control the rel ease of

active ingredient as required. EFFERVESCENT TABLET 15 w wActi ve

i ngredi ent 8. 75Sodi um bi car bonat e41. 03Mgposodi um citrate

anhydr ous4l. 22Aspart ane2. 51 ' ol yvi nyl pyrrol i dane2. 0Sodi um benzoat e3. 050r ange

flavour 1. OLenpn fl avourO. 5Absol ute al cohol for granul ati ongs The active

i ngredi ent, afdf@arbard thsresdantsaldion waskstiregd gt awmbignt demegsraluee. dMderaspar t ame

were m xed t ogjodeer fandhgr afhel egastiorbynixthee wdsli doncentrateda usddrutedaocedof t he

pol yvi nyl pyr r glek£lp@8nd thelcdhRlediéqftPlvas ditfectscAd WhS cArhAch@fhalfghaphy M Xi Ng

were 20 driedyagth ARF aRMold em&a;eﬂ\a%%ﬁ%g?usammms (G534 RIHL gl es vere
e sodi um benzoat n nhé

then m xed V\A? é f avour 1 ngs. granu “ed

mat eri al Swas HigHompoundias 3 eJoyrest 8 @®i ng suitabl e di ameter punches. A
rotary nmachi nMasmspestrgro: fnundddid” 3 t abl et ti ng. 0 1 APR 2003 WD 00l 20394
PCTI EP99/ 07194 32 LI QUI D-FI LLED CAPSULE FORMULATI ONS FOR ORAL

ADM NI STRATI Li gup, Jré’BfT}h'eﬁkl ?-ﬂ?er—?-nféElﬁ'%@Hfd%t@y(B@[ M¥uRfPbLHAR Of active
i ngy edient in e -é)_kpger. |é&éeld(|)ent Safg-tl- (é(a)@_s%%n m X1'[10.

Exanpl e ABW Gl PliftafRMIACPIePas-gh (¢-9:9) A80oYBBB £ WEYREAS et hyl ene
gl ycol 6007. 3reded with| ehdazpdicatopy!Bipinarding dd2-bak and e, Bspitand sbiytion

pal nit at e0. 01&8s Glifred fae anibtant derfhperawireat urmies niv@gen fibd hell | THeOregetian i N

capsul es, the ghze Wk ibed GARHE BB APcsimeibAiet Reiubhd bRisgle! fifdni ning the
possible fill el ght/vol ur%%%gdtohefpa%g %glu}np‘e cﬂr%?neaté)fra criye.] n%.ﬁ\dl ent per
capsul e. POWDERSFFLI'ED éﬂ* S W WACt | ve . 9 p.y' cluting ~wi

i ngr edi ent 24. stigefaaEihaokaAvesys ANBYRR @P81) 4o Slyetthe tille cppRoyndydedi ent was
si eved atfd bl amdiéth3dod-h t he excipients. The nix was filled into hard

gel ati n capsuMass sisdctigmsEdundiie* sechi nery. The dose is determ ned by the

fill weight and the capsule size. SYRUP 20 0 1 APR 2003 wo oonos94 33

PCT/ EP99/ 071 gflntermediate 5

2-(tert-Butoxycarbonyl-pyridin-4-yl-amino)butyric acid ethyl ester
20 To a solution of pyridin-4-yl-carbamic acid tert-butyl ester® (2g) in dry DMF
(25ml) were added sodium hydride (60% dispersion in mineral oil, 0.54g) and
ethyl 2-bromobutyrate (1.7ml). The mixture was stirred at ambient temperature
) for 18h. Water (25ml) was added, and the mixture was extracted with diethyl
ether. The combined organic extracts were washed with brine, dried
25 (magnesium suiphate) and concentrated under reduced pressure. The crude
product was subjected to flash column chromatography, eluting with
cyclohexane:ethyl acetate (4:1), to give the title compound as a colourless oil
(0.3329).
Mass spectrum: Found: MH" 295

30
Intermediate 6
2-(Pyridin-4-yl-amino)-butan-1-ol
A stirred solution of 2-(tert-butoxycarbonyl-pyridin-4-yl-amino)butyric acid ethyl
ester (0.33g) in ethanol (5ml) was treated with sodium borohydride (0.12g) and
35 the stirring was continued for 18h. Water (1mi) was added and the mixture was




ng/ 5m  doseActive ingredi ent49. OHydr oxypropyl nethylcell ul ose22.5(viscosity
type 4000)BufferquIavourqubIourqureservativequmeetenerqsﬂyq&é?gdzmﬁter
t 05. 0mL The hydroxypropyi nethylcellul ose was di spersed in ho

cool ed and then m xed wi th an aqueous sol ution containing the active

i ngredi ent and the other conponents of the fornulation. The resultant

sol uti on wasweey29ted to volune 5 and m xed. The syrup REFERPANISE | ed by
filtration. SUSPENSI ON ng/5m doseActive ingredient49. 0Al um ni um

nonost ear at e75. 0Sweet eni ng agent gsFl avour gsCol our gsFr acti onat ed coconut oi
t05.0mL 10 The al um ni um nonost earate was di spersed in about 90% of the
fractionated coconut oil. The resulting suspension was heated to 115C while
stirring and then cool ed. The sweeteni#y agent, flavour and col our were
added and the active ingredient was suitably dispersed. The suspension was

made up to v r m xed. 15
0 1 APR 20033% 6'\54298%@%2%%% Eaegg,,g |_15"1I'EA}E?Eal E?;; %%8'3’%?%9 Mact v
i ngredient/| 8 485 1%aRRYY &ﬂsfp' i B &° &y roRRtgeraRiY, FPMBar at €0. 5

The active |rvgv@dwe$uelumlsw'§| w&mn@lwhb[@mawpuabmmosnae(\w 89d).erVdhed with the

S5 exci pi ent s titla Gompowid®sI6dg)usdsehtaingd adae olp aftarhesaporditddl ¢fithe produ@r | OUS

strengt hg naycon%ngf?efp&qg& by altering either the ratio of active ingredient
to exci pi ent co

rachi ne. may. NS BEHEEEOUAE MEOL: ¢ 'ng. 10 SUPPGSI TORY FOR RECTAL o
ADM NI STRATI ON Active ingredient 49.0Omg *Wtepsol WB2 1.0g * A proprietary
grade of Adepstenédiatead Ph Eur 15 | A suspension of the active ingredient in
nol gen Wt epsREndBN, ﬂl’dﬁ r&-8RditHoxl-beskaHidd1g sui tabl e machinery, into 1g
Is'njzgctslugl gs'Bt ; 3&18 8 e(2.3 ) was added dropwise é/'sb‘&ut%o\r/\eofbllﬂ\'&r@dfnﬁ) andv?-t er for

chloro-5-methoxybenzoic acid® (4.67g) in anhydrous tetrahydrofuran (100ml).

After 1h, diisopropylamine (3.75ml) and DIPEA (9.51ml) were added and stirring

was continued for 18h. The reaction mixture was partitioned between ethyl

acetate and water, and the organic layer extracted with 1M hydrochloric acid,

15 saturated aqueous sodium bicarbonate and water. After drying the organic

phase with brine and over sodium sulphate, the solvent was removed under

reduced pressure to give the title compound as a brown solid (4.6g).

Mass spectrum: Found: MH* 270

20 Intermediate 8
3-Chloro-5-hydroxy-N,N-diisopropyl-benzamide
To a stirred solution of 3-chloro-N,N-diisopropyl-5-methoxy-benzamide (2.96g)
\ in anhydrous dichloromethane (30ml) at -78°C was added boron tribromide
solution in dichloromethane (40ml). The reaction mixture was allowed to warm
25 to ambient temperature and stirred for 18h. The reaction mixture was cooled to
-78°C and methanol (20ml) added. The reaction mixture was allowed to warm
back to ambient temperature, stired for 24h, and then concentrated under
reduced pressure. The residue was partitioned between ethyl acetate and
saturated aqueous sodium bicarbonate. The organic phase was washed with
30 water and dried with brine and over sodium sulphate. The crude product was
purified by flash column chromatography, eluting with cyclohexane:ethyl acetate
(1:1), to give the title compound as a white solid (2.24g).
H.p.l.c. system 1 Rt 11.1min

35 Intermediate 9



100 Sodi um chloride may be added to adjust the tonicity of the solution and
the pH may be adjusted to that of maxinmum stability and/or to (F AcARR t 2003
soution of the active ingredient using dilute acid or alkali or by the
addittion of suitable buffer 0 1 APR 2003 wo oonos94 35 PCT/ EP99/ 07194
salts. Antioxidants and netal chelating salts may al so be included. The
solution is ov@asozbised, nade up to final volune w th wat ePCEHERINNME pH
re-measured and adjusted if necessary. 5 The solution may be packaged for
injection, for exanple by filling and sealing in anpoules, vials or
syringes. The anpoules, vials or syringes may be aseptically filled (e.qg.
the solution may be sterilised by filtration and filled into sterile

ampoul es under aseptic conditions) and/dr termnally sterilised (e.g. by
heating in an autocl ave using one of the acceptable cycles). The sol ution
may be 10 packedisBdensapyridtes-iaindRsBBERo&zol dddiaghy lepf er abl y the
solution is frited T IT0_anpg ers\ﬁ_wseeal d c% USI,0M_O I[TTE%J,&SE and
termnally stériMPd¥q 95 PRHEACERNY BRMFhaPSli dneBY: ¢ Fittiged?-59).

ngl cart ri dge AtitpheayIphingpRiae eff:39).nilEriRyadiny-amineguenane!-ois (HB5dThaendct i ve

i ngredi ent wasetrhygdrofursse (i0omt)awdd weadede pearghOniin Iwitht diethylfdzodicarboxyilté e si ze 20
range prigr tgs phgntan@ie WebdtaROSd@lont v StirfaNst SHBIER teADERARe dhddrhi gh
energy mxer. .rhe %‘P% hbI erﬁg r\é/g&iogl’#%&gel nto N'%eS Qar dungerl atc’un éapsul es
on a suitabl e"&RE II[gsula Mg THRCRRAS" "XETS Y1ASe Rr'leeByated, st {94562s wer e
adni ni st er ed REEsAYreRNGARETIe RIPdPE was sybiRctad ta fashcokins qhresiegraphy. 25 30 0
1 APR 2003 wo ettting s@H4 diBlokdpthethae: ibetbanoRagesus msetbniac@dsd.3)R&HiVERAS/ 07194
Suspensi on Aetkifis 8driEuna 8 b RRle N PESACt | ve i ngredi ent

(m croniggd)O, .
aci do. 02 @ 28mgyrso eént ﬁgﬂgﬁ%%—{ 8%1Tet rafl uroet hane6l. 2514. 70g The active

ingredient was mcronised in a fluid energy mll to a fine particle size 5
range. The ol ditermmdiade @ s nmi xed with the above at a tenperature of 10-15C
and the m croniGasod-Rg-(p@Riina-yaminoppepblydbemdoitidomn Wi th a hi gh shear
et or | ng.yal vee TS SApy L EyRmriohbiopSy ol BRERERH es@é"’-“ " he. cans
and theg(11 chl 67647 4155'&3&@%@%@%5'1 y%?’g %ﬁ?’gt'?nl’ q4\rlgaé’3) Yvﬁrteohgﬁe aga gct hr ough
t he val ves. for 3h. The reaction mixture was concentrated under reduced pressure and

acidified with acetic acid to pH4. The resultant solution was treated with diethyl

ether and a solid precipitated which was filtered off. The solid was stirred in

water, and then filtered to give the title compound as a cream solid (1.1g)

20 Mass spectrum: Found: MH* 307

Intermediate 11
N-{(1S)-2-chloro-1-methylethyl]pyridin-4-amine hydrochloride

) (S)-2-(Pyridin-4-ylamino)-propan-1-ol (15g) in dichloromethane (150m!) was

25 treated with thionyl chloride (59g) whilst maintaining the temperature <10°C, and

the resuitant mixture was stirred at room temperature for 18h. The reaction
mixture was concentrated under reduced pressure to give the title compound as
a white solid (20.1g).
Mass spectrum: Found: MH* 171

30
Intermediate 12
N-Ethyl-3-hydroxy-N-isopropyl-5-methylbenzamide
To a cooled (<5°C) suspension of 3-hydroxy-5-methylbenzoic acid® (50g) in
triethylamine (100g) and toluene (500ml) under nitrogen, was added pivaioyl
35 chioride (97.2mi), and the resultant mixture was stirred at 0-5°C for 2h.




10 NASAL SPRAY W vActive ingredient7.0Sodi um chloride0O.9Purified water

t 0100Shat wei ght 100ng (equi valent to 7nmg activeingredi ent) Thd hcARR €003

i ngredi ent and sodi um chl oride were dissolved in a portion of the 15 water,
the solution nmade to volume with the water and the sol ution thoroughly

m xed. The pH may be adjusted to facilitate solution of the active

i ngredi ent, ¥20g0%8¢id or al kali andl or subsequent!|y adj¥&HEd494necessary
taking into account the pH 20 for optimumstability. Alternatively,
suitable buffer salts may be used. The solution may be preserved with, for
exanpl e, benzal kani um chl ori de and phenyl et hyl al cohol, for a nmulti-dose
nasal spray. 0 1 APR 2003 37 CLAIMS 5 10 1. A conpound of formula (1) R3
R/ I HR~N~0 14N/ | OR~ N (I) wkrein Rl represents C~_4al kyl or
C3_gcycloal kyl; R2 represents Cl_q.al kyl or C3_4al kenyl; R3 represents

hydrogen, C-_ % Bpngg{lé}@EQ %ﬁ”‘?ml}@a?‘éd&eﬁp e Qgtﬁ)nqlnﬁ@?é lﬁ{ys ’S&l‘?éd & 0 Smpound

h t I t
Becoraing Lo %t I b euones (o %?@iﬁq%nﬁrw ire The Egere s WaRed | cal |y

accept abl e dertwwatwmewaier arsl cancentratest ensker regiuced preape tel leave erddirngil.t o cl ai m
1 or claim2 viheg eil Rés dessiese it sthamd 500mipanddiedtan oantEN Naoy sa@pat abl e

CLII I8 S St 0 st a6
r

N, N- Di i sopr op
N- | sopr opyl - 3, watel mmrlactsd Witk tolgne;. ahﬁbasnglaaﬁﬁmaqﬁwbww agpbin 26 de; 3,
N- Di net hyl - N- po@pifl arfa- the SesQijtyntiaduesusdmiytuenexiaitep voipakghiorbmethana. dihe 30

ip';{étz B%IB g N- il orgardic Sxfritid ividird) whshd A UAA Drin® ' MO HceRpdAhds: 0 1
3%t %F“‘i&dﬁess“ﬁe}%g Eg‘e%ﬁﬁ@rﬁ%"i‘&as a&rﬁ'a'l%e’%?‘%’bSS’JW‘%génzam de;

N- Et hyl -
N- But yI - 3- met IVRSS\PSEEHTIFognd: M (38¢2r i di n- 4- yI ami no) - pr opoxy] - benzani de;

N- Cycl ohexyl - N-i sopr opyl - 3-nmet hyl - 5-[ 2S- (pyri di n-4-yl am no) - pr opoxy]
Example 1
N-Ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy}-benzamide

15 To a solution of N-ethyl-3-hydroxy-N-isopropyl-6-methylbenzamide (5g) in
DMF(50m!) was added potassium carbonate (14.1g). The mixture was heated to
45°C and N-[(1S)-2-chloro-1-methylethyl]pyridin-4-amine hydrochloride (9.4q)
was added portionwise over 5min. The mixture was heated to 115-120°C and
stirred at this temperature for 100h. After cooling to room temperature, water

20 (100ml) was added and the resulitant slurry was extracted with dichloromethane.
The combined organic phases were washed with 10% NaOH (10g in 100m} of
water), dried over magnesium sulphate, filtered and concentrated under reduced
pressure to give a brown oil. The oil was the purified by flash column

) chromatography, eluting with dichloromethane:methanol:aqueous ammonia
25 (98:1:1)-(94:5:1), to give the title compound as a yellow oil (4.49).
Mass spectrum: Found: MH* 356
'H-NMR & ppm (DMSO-d;) 8.04(*2AA'BB’, 2H), 6.90(brs, 1H), 6.72(brs, 1H),
6.67(brs, 1H), 6.58(*2AA’'BB’, 2H), 4.45,3.83(2 x brs, 1H), 4.05-3.90(m, 3H),
3.33(m, 2H), 2.32(s, 3H), 1.28(d, 3H), 1.30-1.05(m, 9H).

vf)ﬁ]nzam de;
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The compound of Example 1 may also be prepared according to the following
procedure.

N-Ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide
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Similarly prepared using commercially available amines, were:

Exampie 2
15 N,N-Diisopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide
T.Lc. (95:5:0.5) Rf 0.1. Mass spectrum: Found: MH* 370

Example 3
N-Isopropyl-3,N-dimethyl-5-{28-(pyridin-4-ylamino)-propoxyl-benzamide
20 T.l.c. (95:5:0.5) Rf 0.3. Mass spectrum: Found: MH* 342

Example 4
| 3,N-Dimethyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxy}-benzamide
T.l.c. (95:5:0.5) Rf 0.3. Mass spectrum: Found: MH"* 342

25
Example 5
3-Methyl-N,N-dipropy!-5-[2S-(pyridin-4-ylamino)-propoxyl-benzamide
T.lc. (95:5:0.5) Rf 0.3. Mass spectrum: Found: MH* 370

30 Example 6
N-Ethyi-3-methyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide
T.lc. (95:5:0.5) Rf 0.3. Mass spectrum: Found: MH" 356

Example 7
35 N-Butyl-3-methyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxyl-benzamide
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T.lc. (95:5:0.5) Rf 0.3. Mass spectrum: Found; MH* 384

Example 8

N-Cyclohexy!l-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy}-
5 benzamide

T.l.c. (95:5:0.5) Rf 0.3. Mass spectrum: Found: MH* 410

Example 9
) N-Isopropyl-3-methyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide
10 T.Lc. (100:8:1) Rf 0.3. Mass spectrum: Found: MH* 370

Example 10

3-Chloro-N-isopropyl-N-propyi-5-[28-(pyridin-4-ylamino)-propoxy}-benzamide

A mixture of 3-chloro-5-[28-(pyridin-4-ylamino)-propoxy]-benzoic acid (0.1g),
15 TBTU (0.225g), DIPEA (0.5mf) and N-propyl isopropylamine (0.067g) in dry

DMF (2ml) was stirred at room temperature for 24h. The mixture was poured

into saturated aqueous sodium bicarbonate and extracted with ethyl acetate.

The combined organic extracts were concentrated under reduced pressure and

the residue subjected to megabond flash column chromatography, eluting with
20 dichloromethane:methanol:lagueous ammonia (95:5:0.5) to give the title

compound as a yellow oil (0.08g).

T.l.c. (97:3:0.3) Rf 0.2. Mass spectrum: Found: MH"* 390

Example 11
25 3-Chloro-N,N-diisopropyl-5-[2-(pyridin-4-ylamino)-butoxy}-benzamide
hydrochloride
A mixture of 3-chloro-5-hydroxy-N,N-diisopropyl-benzamide (0.05g), 2-(pyridin-
4-yl-amino)-butan-1-ol (0.023g), triphenylphosphine (0.04g) and toluene (1ml),
was treated with diisopropyl azodicarboxylate (0.03ml) and the resultant solution
30 stirred under nitrogen for 8 days. The reaction mixture was concentrated under
reduced pressure and the residue purified by flash column chromatography,
eluting with chloroform:methanol:aqueous ammonia (90:10:1) to give an impure
sample of the title compound. This impure sample was subjected to preparative
H.p.l.c. (system A) and the purified material was treated with 1M hydrogen
35 chloride in diethyl ether to give the title compound as a gum (0.002g).
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"H-NMR & ppm (DMSO-d;)  13.62(brs, 1H), 8.84(brd, 1H), 8.22, 8.07(brd, 2H),
7.02, 6.93(2 x 'brd, 2H), 6.78(brs, 1H), 6.68(brs, 1H), 6.60(brs, 1H), 4.40,
3.76(brs, 1H), 4.22(m, 1H), 4.06, 3.98(ABX, 2H), 3.29, 3.12(2 x brs, 2H), 2.27(s,
3H), 1.28(d, 3H), 1.25-1.00(brm, 9H).
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Example 13
N-ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy}-benzamide  4-
methylbenzenesulfonate
) To a solution of N-ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-
10 benzamide (3g) in isopropylalcohol (30ml) was added p-toluenesulfonic acid

(1.62g) and the resultant solution was stirred at room temperature for 30min.

The solvent was removed under reduced pressure to give a pale yellow oil

which was redissolved in isopropylalcohol (10mi). The resultant solution was

then added to diisopropylether (50ml) which resulted in the title compound being
15 produced as a white crystalline solid (3.22g).

Mass spectrum: Found: MH* 356

'H-NMR & ppm (DMSO-d;) 13.09(brs, 1H), 8.61(brd, 1H), 8.23, 8.08(2 x

1BRAA'BB’, 2H), 7.48(*2AA'BB', 2H), 7.11(12AA'BB’, 2H), 7.03,6.88(2 x LAA'BB’,

2H), 6.78(brs, 1H), 6.68(brs, 1H), 6.60(brs, 1H), 4.40,3.76(2 x brs, 1H), 4.22(m,
20 1H), 4.09,3.97(ABX, 2H), 3.29,3.12(2 x brs, 2H), 2.28(s, 6H), 1.27(d, 3H), 1.24-

1.02(m, 9H).

Example 14
) N-ethyl-N-isopropyl-3-methyl-5-[28-(pyridin-4-ylamino)-propoxy}-benzamide 2-
25 hydroxybenzoate
To a solution of N-ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-
benzamide (0.65g) in toluene (3.2ml) was added a solution of salicylic acid
(0.259) in tetrahydrofuran (1.2ml) and the resultant solution was stirred at room
temperature for 2h. The solution was cooled to 0°C, and diluted with
30 diisopropylether (5ml); no crystallisation occurred. The solution was then
concentrated under reduced pressure to give the title compound as a foam
(1.0g).
Mass spectrum: Found: MH* 356
'H-NMR & ppm (CDCl;) 8.02(brd, 2H), 7.95(dd, 1H), 7.61(brd, 1H), 7.31(dt,
35 1H), 6.91(brd, 1H), 6.80(dt, 1H), 6.70(brs, 1H), 6.66(brd, 2H), 6.56(brs, 1H),
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109% " & () -: | xbgnzeguge @ .G‘(E%) it tetrahyggefyran (3.2ml) was added a solution of L-tartaric
acid (0.28g) in methanol (5mi). No crystallisation occurred at room temperature.
10 The reaction mixture was concentrated under reduced pressure to give a
colourless gum which was dissolved in the minimum quantity of isopropyialcohol
and added to excess diisopropylether (2560ml). The resultant solution was

stirred at room temperature for 2 days and filtered to give the title compound as
a white solid (0.82g).

15 Mass spectrum: Found: MH* 356
'H-NMR & ppm (DMSO-d,) 8.12("2AA'BB’, 2H), 7.97(d, 1H), 6.83(%XAA'BB’,
2H), 6.79(brs, 1H), 6.68(brs, 1H), 6.61(brs, 1H), 4.40, 3.76(2 x brs, 1H), 4.12(m,
1H), 4.04(s + ABX, 3H), 3.98(ABX, 1H), 3.28, 3.13(2 x brs, 2H), 2.28(s, 3H),
1.27(d, 3H), 1.24-1.00(m, 9H).

20

Example 16
N-ethyl-N-isopropyl-3-methyl-5-[2S5-(pyridin-4-ylamino)-propoxyl-benzamide  4-
aminobenzenesulfonate
To a solution of N-ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy}-
25 benzamide (0.65g) in tetrahydrofuran (3.2ml) was added a slurry of sulphanilic
acid (0.32g) in water (5ml). The resultant clear solution was stirred at room
temperature for 2.5h and then concentrated under reduced pressure. The
residue was dissolved in diisopropylether (30ml) and after 2 days filtered to give
the title compound as a white powder (0.86g).
30 Mass spectrum: Found: MH* 356
'H-NMR § ppm (DMSO-d,) 13.1(brs, 1H), 8.61(brd, 1H), 8.23, 8.08(2 x
“AA'BB’, 2H), 7.30(.AA'BB’, 2H), 7.03, 6.88(2 x 2AA'BB', 2H), 6.78(brs, 1H),
6.68(brs, 1H), 6.60(brs, 1H), 6.54(*2AA'BB’, 2H), 6.02(brs, 2H), 4.40, 3.76(2 x
brs, 1H), 4.23(m, 1H), 4.09, 3.97(ABX, 2H), 3.29, 3.12(2 x brs, 2H), 2.28(s, 3H),
35 1.28(d, 3H), 1.24-1.00(m, SH).
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) Compounds of formula (I) may be included in pharmaceutical formulations,

10 details of such formulations are given below.

TABLETS FOR ORAL ADMINISTRATION
A. Direct Compression

% wiw
Active ingredient 327
Anhydrous lactose 36.8
Microcrystalline cellulose 25.0
Pregelatinised maize starch 5.0
Magnesium stearate 0.5

16
The active ingredient was sieved and blended with the excipients. The resultant
) mix was compressed into tablets using a tablet machine fitted with suitable
diameter punches.

20 A rotary machine may also be used for tabletting.

Tablets of various strengths may be prepared by for example altering the ratio of
active ingredient to lactose or the compression weight and using punches to
suit.

25
B. Wet Granulation

Formulation (i)
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water were added and the powders were granulated. er drying, the granules

5 were screened and blended with the magnesium stearate. The granules were
then compressed into tablets using suitable diameter punches. The water used
for granulation does not appear in the final product.

A rotary machine may also be used for tabletting.

10
Tablets of various strengths may be prepared by for example altering the ratio of
active ingredient to lactose or the compression weight and using punches to
suit.

15 Formulation (ii)

) % wiw
Active ingredient/lactose 93.0
granuie*

Microcrystalline cellulose 55
Crosscarmellose sodium 1.0
Magnesium stearate 0.5
Active ingredient/lactose % wiw
granule*

Active ingredient 50.0
Lactose 50.0
Purified water gs +
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Tablets of various strengths may be prepared by for example altering the ratio of
active ingredient to lactose or the compression weight and using punches to

suit.
15
The tablets may be film coated with suitable film-forming materials such as
hydroxypropyl methyicellulose, preferably incorporating pigments in the
formulation, using standard techniques. Alternatively the tablets may be sugar
coated, or enteric coated.
20
Coating Suspension % wiw
Hydroxypropyl methylcellulose 100
) Opaspray 5.0
Purified water to 100.0++
or
Coating Suspension % wiw
Opadry 10.0
Purified Water to 100.00 ++

25 ++ The water does not appear in the final product.
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Such a dosage form can be designed so as to control the release of active
ingredient as required.

EFFERVESCENT TABLET
15
% wiw
Active ingredient 8.75
Sodium bicarbonate 41.03
Monosodium citrate anhydrous 41.22
Aspartame 25
Polyvinylpyrrolidone 2.0
Sodium benzoate 3.0
i Orange flavour 1.0
Lemon flavour 0.5
Absolute alcohol for granulation gs

The active ingredient, anhydrous monosodium citrate, sodium bicarbonate and
aspartame were mixed together and granulated by the addition of a solution of
the polyvinylpyrrolidone in the alcohol. The granules obtained after mixing were

20 dried and passed through a screen, and the resulting granules were then mixed
with the sodium benzoate and flavourings. The granulated material was
compressed into tablets using suitable diameter punches.

A rotary machine may also be used for tabletting.
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LIQUID-FILLED CAPSULE FORMULATIONS FOR ORAL ADMINISTRATION

Liquid formulations were prepared by slow addition of active ingredient into the

5 other ingredients with constant mixing.
Example A B
% %

) wiw wiw
Active ingredient 18.2 18.2
Oleic acid 60.985 | 68.485
Polyethylene glycol 600 7.3 7.3
Propylene glycol 6.0 6.0
Polysorbate 80 75 -
Ascorbyl palmitate 0.015 0.015

The liquid formulations were filled into gelatin capsules, the size of the capsule
being used and the filler determining the possible fill weight/volume and hence
10 the dose of active ingredient per capsule.

POWDER-FILLED CAPSULES

) % wiw
Active ingredient 24.5
Lactose 75.0
Magnesium stearate 0.5
15 The active ingredient was sieved and blended with the excipients. The mix was

filled into hard gelatin capsules using suitable machinery. The dose is
determined by the fill weight and the capsule size.

SYRUP
20
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mg/5ml
dose
Active ingredient 49.0
Hydroxypropyl methyicellulose 225
(viscosity type 4000)
Buffer gs
Flavour gs
. Colour gs
) Preservative qs
Sweetener gs
Purified water to 5.0ml
The hydroxypropy! methylcellulose was dispersed in hot water, cooled and then
mixed with an aqueous solution containing the active ingredient and the other
components of the formulation. The resuitant solution was adjusted to volume
5 and mixed. The syrup was clarified by filtration.
SUSPENSION
mg/5ml
dose
Active ingredient 49.0
) Aluminium monostearate 75.0
Sweetening agent qas
Flavour qs
Colour as
Fractionated coconut oil to 5.0ml
10 The aluminium monostearate was dispersed in about 80% of the fractionated

15

coconut oil. The resulting suspension was heated to 115°C while stirring and
then cooled. The sweetening agent, flavour and colour were added and the
active ingredient was suitably dispersed. The suspension was made up to
volume with the remaining fractionated coconut oil and mixed.
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SUB-LINGUAL TABLET

% wiw
Active ingredient/lactose 49.0
granule®
Compressible sugar 50.5
Magnesium stearate 0.5

The active ingredient was sieved through a suitable sieve, blended with the

5 excipients and compressed using suitable punches. Tablets of various
strengths may be prepared by altering either the ratio of active ingredient to
excipients or the compression weight and using punches to suit.

A rotary machine may also be used for tabletting.

10
SUPPOSITORY FOR RECTAL ADMINISTRATION
Active ingredient 49.0mg
*Witepsol W32 1.0g
* A proprietary grade of Adeps Solidus Ph Eur
15
! A suspension of the active ingredient in molten Witepsol was prepared and filled
using suitable machinery, into 1g size suppository moulds.
FOR INJECTION
20
% wiv
Active ingredient 1.0
Water for injections B.P. to 100

Sodium chloride may be added to adjust the tonicity of the solution and the pH
may be adjusted to that of maximum stability and/or to facilitate soution of the
active ingredient using dilute acid or alkali or by the addittion of suitable buffer
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is clarified, made up to final volume with water and the pH re-measured and
adjusted if necessary.

5 The solution may be packaged for injection, for example by filling and sealing in
ampoules, vials or syringes. The ampoules, vials or syringes may be aseptically
filled (e.g. the solution may be sterilised by filtration and filled into sterile

) ampoules under aseptic conditions) and/or terminally sterilised (e.g. by heating
in an autoclave using one of the acceptable cycles). The solution may be
10 packed under an inert atmosphere of nitrogen.

Preferably the solution is filled into ampoules, sealed by fusion of the glass and
ferminally sterilised.

15 FOR INHALATION
Inhalation Cartridges

mg/cartridge
Active ingredient (micronised) 0.56
Lactose 25.00

The active ingredient was micronised in a fluid energy mill to a fine particle size

) 20 range prior to blending with normal tabletting grade lactose in a high energy
mixer. The powder blend was filled into No 3 hard gelatin capsules on a
suitable encapsulating machine. The contents of the cartridges were
administered using a powder inhaler, such as the Glaxo Rotahaler.

25

30
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Metered Dose Pressurised Aerosol
Suspension Aerosol mg/metered Per can
dose

Active ingredient (micronised) 0.280 73.92mg

Oleic acid 0.020 5.28mg

Isopentane 23.64 5.67¢g
\ Tetrafluroethane 61.25 14.70g

The active ingredient was micronised in a fluid energy mill to a fine particle size
5 range. The oleic acid was mixed with the above at a temperature of 10-15°C
and the micronised drug was mixed into the solution with a high shear mixer.
The suspension was metered into aluminium aerosol cans and suitable metering
valves, delivering 85mg of suspension, were crimped onto the cans and the
dichlorodifluoromethane was pressure filled into the cans through the valves.

10
NASAL SPRAY
% wiv
Active ingredient 7.0
Sodium chloride 0.9
Purified water to 100
) Shot weight 100mg (equivalent to 7mg active
ingredient)
The active ingredient and sodium chloride were dissolved in a portion of the
15 water, the solution made to volume with the water and the solution thoroughly

mixed.

The pH may be adjusted to facilitate solution of the active ingredient, using acid
or alkali and/or subsequently adjusted if necessary taking into account the pH
20 for optimum stability. Alternatively, suitable buffer salts may be used. The

solution may be preserved with, for example, benzalkanium chloride and
phenylethyl alcohol, for a multi-dose nasal spray.
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CLAIMS
1. A compound of formula (1)
5
R3
v !
N * N =
R / o /\(4 |
O R N
)
wherein
R1 represents Cq_4alkyl or C3_gcycloalkyl;
10

R? represents Cq.4alkyl or C3_galkenyl;
R3 represents hydrogen, C1_3alkyl or halogen;
15 R4 represents Cq_galkyl;

or a pharmaceutically acceptable derivative or solvate thereof.

2. A compound according to claim 1 where R3 represents methyl, or a
20 pharmaceutically acceptable derivative or solvate thereof.
3. A compound according to claim 1 or claim 2 where R4 represents

methyl, or pharmaceutically acceptable derivative or solvate thereof.

25 4. A compound selected from:
N-Ethyl-N-isopropyi-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;
N,N-Diisopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;
N-Isopropyl-3,N-dimethyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;
3,N-Dimethyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;

30 3-Methyl-N,N-dipropyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;
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5 N-lsopropyl-3-methyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;
3-Chloro-N-isopropyl-N-propyl-5-[2S-(pyridin-4-ylamino)-propoxy]-benzamide;
3-Chloro-N,N-diisopropyl-5-[2-(pyridin-4-ylamino)-butoxy]-benzamide;
or a pharmaceutically acceptable derivative or solvate thereof.

10 5. The compound:
N-ethyl-N-isopropyl-3-methyl-5-[2S-(pyridin-4-ylamino)propyloxylbenzamide  4-
methylbenzenesulfonate, or a pharmaceutically acceptable derivative or solvate
thereof.

15 6. A compound according to any one of claims 1-5, or a pharmaceutically
acceptable derivative or solvate thereof, for use in therapy.

7. A compound according to any one of claims 1-5, or a pharmaceutically
acceptable derivative or solvate thereof, for the manufacture of a medicament

20 for the treatment of a condition susceptible to amelioration by a thrombin
inhibitor.

8. A pharmaceutical formulation comprising a compound according to
any one of claims 1-5, or a pharmaceutically acceptable derivative or solvate

25 thereof, together with one or more pharmaceutically acceptable carriers therefor.

9. A process for preparing a compound of formula (1), which process comprises
any one of:

30 (A) deprotection of a compound of formula (Il),
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R 4
|
N OH L/\C \©
R R N
(i) (IV)

where R’ represents hydrogen, and L represents hydroxyl;

10
(C) reacting a compound of formula (lll) with a compound of formula (IV) where
R’ represents hydrogen, and L represents a suitable leaving group, in the
presence of a base; or
15 (D) reacting a compound of formula (V) with a compound of formula (VI),
RS
R
N b
HO = \
o/\(4 | ~1-NH
o RT I N

(V) (V1)
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