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| NHI Bl TOR PHOSPHATE SALT The present invention relates to novel am dino
conpoundswd @/saoqr ocess for their manufacture, to pharmacedt/cBd1/05596
conpositions containing them and to 5 their use in therapy, in particular
their use as selective inhibitors of inducible nitric oxide synthase.

Nitric oxide is the endogenous stinmulator of the sol uble cl ase
enzyne and is involved in a nunber of biological acti ons.mmmmﬂ{wﬁwlmi c
oxi de production is also thought to be {nvolved in a nunber of_'C i ons,
10 including septic shock and many inflammtory diseases. The Bi'Scheni cal
synthesis of nitric oxide fromL-arginine is catal ysed by the enzyne NO

synt hase. Many i riITRICODOXIDE SYNBHASEINHIBIVTORPHOSRHATESALANd proposed
for therapeutic use. Mire recently, it has been an object in this field to
provi de NO synthase 15 inhibitors displaying selectivity for either

i nduci bl e NO syiheaweséntNaogntian nefates tahove amidinmeempatiesy, towecprocess

dot hel i : j ' NO
cynthase. | ol BROFRERyre P pHarERep ARG oSS Taiy BfnE drd
physi®l ogite@ir i§e fntharapndn Ragisularthel ussasselectiya inbiiters af iIndugiblerr di ng t o
W98/ 305371it'ri6@xldé95yr’|ﬁ{ﬁ§§e.f or nedeM th bgt hdor?ani C alnd i norlgagi ct ﬁCi dsf or g
b . Ph i , ept e acid.addition,sa i ncl ude ose forne
{ rom hydr ochl or NETCRXe BrBREEdogan oY Fibifaser i tnproldhie BEARVELE phosphor i o,
| a?:t! C, pyyolese enayatd and tgihf/dallued Oa_aeﬂjnmbersofMIFQimal aattdﬁsc,Eicmrditgrich _
mal eic, o i Co:  ITE i C.,. C esui phoni c,
benzenes u@%i?%ﬁﬁ@td ”§Haﬁ§§@§ﬁ'§‘ﬁ‘@“§§ i%s'ﬁéiﬂg{f ﬁig 5@% I C?ff%bghg’g‘gam e P base
sal t¥) i nclinaledingrseptiorshoek asd raamainflannators diseasesic fhadiedteseical  sodi um
and pot as sl Hiesl §fhitiCofde FonTELRYinR &%ﬁaggegﬁxaﬁggﬁé@w%f“ um 30 and

magnesi um and salts Qrgani c ses suc am ne and

Nnet hyl - DSYNthessi Manyihikitais of NG syrthase hawe beemsiascribad and RIPROSEGt ed t o
be hygr osg¢emptherapedifd (8&. 50021 2 PCTI GB01/05~91 ' The present invention
seeks to providg,a selective i i nhi bi tor whigh is consi ably | ess
hygr oscopi ¢ t haﬁ!orﬁdfec%&@nﬁﬁés% ﬂ&}&B&?&ﬁr%%%ﬁe@éf’t@w'a@ﬁ%w%aé& in

WD 9818053 hhibiéorsaligplapingfseladdivity faraithas ifdulcible INOvisyhihase {iiN@8ppe of 5

1098 3053 Bl 1 NSRS (KOS R, Bl RPCTlhse | ahiogslvant ages.

i ncl udi ng being VE non-nygroscopic. oun is relatively
nonhygr oscopi ¢ 1HUgNONs/ uersaribeg seteative NQ syhthasglishibiforsodfst ure from

t he at nosphgr@gand is therefore easier to isolate, fornulate and handl e.
According to the present invention there is pr wﬁded a conp “ “ le
formula (1) CO2H . H3PGa NH,(d) a sol vate or |physi ol ogi caﬂm m mml I
derivative thereof. 15 TheH%)dr ﬂ?\m@rﬁh exefore provi
(2S)-2-amno-4-{(2 (ethanimd am no) et hyl ] t hi o} Eu’c anoi ¢ aci d, *€8%pound

wi th phosphoric acid, or a solvate (preferably hydrates) or physiologically
func20 onal derivative thereof. The present invention includes all

pol ynor ph f i . . : u t he conpound of
formul a (I%)r%iSs'atlttz;llss_38B’c%t?%'f)ée)rgﬂ1 &spﬁégﬁ%ﬁ{@@b%ﬂ%ﬂa@Ia?gg%@\fee{gﬁrgéfof wat er, such as
1, 2 or 3 wat er Suilpbleisalts, accopriing &0 VYO9830537vinclude fadsafaraed with hoth
parti cul ar r; e ! i \ i
(25 2 amcreae ?;;g-'?ét el e E’ﬁﬁ%ﬁ%@%?&ﬁ%@é‘?&i?ﬁ? compound
wi th phosGREHIR sglisdncluget 95%@?@@4? e ¢higyic, Aygrekiparie FURNYMos e
? ﬁi |258dfi I@ittib,aaﬁtaﬁc,]E wsmiwi_eptaeﬂé,qoyaawd, Q@t?ﬁirﬁmrbébm[ Suédinie, oxdlid or m
e prefegr g0 .Or _use 1nt ont ext, of t resent .1nvention i1s
ort hophosglﬁ'ﬁgr'é' @g’%& ?%9%'81 Vgtﬁﬁsm&ﬁftﬁ?ﬁ?%ﬁﬁqﬂrﬁc(m does not
subst ant i dblugnesiiphariscbelizenesajphdinic, takdsethiaticrasidse Rharmaiceutically bel ow a
‘relative L (Gl 9 : r . : e und of
formla ( %%%%gyen§%3§g4§€@§@3%1'fayi iiﬂgﬁ%{ge@égﬁ ﬁiﬁé@%&%@tﬁ%@rﬁ dity
_of 70% at 03Sodied apd rotagwienenkpline earta reetahsaitrisesh avthasieof(qalcivmes not
o Oy o O S Lo e et B LR B il amife Al v
umdty ?net yl-ﬁ)?gIucamine\.l\q-lygrochlorl e salts are exemp%fci;e and are stated to be
hygroscopic.




degrees C. More preferably, the conpound of fornmula (1) does not undergo a
mass change via adsorption of nore than 2% ww at a relative humdity of
70% at 25wiegaes C. Most preferably, the conpound of fornedBacBb)osdaes not
undergo a mass change via adsorption of nore than 1 %ww at a relative 5
hum dity of 70% at 25 degrees C. Sol vates of the conpound of fornula (1)
whi ch are suitable for use in nedicine are those wherein the associ ated
solvent is pharmaceutically acceptabl e. However, solvates having

non- pharmaceutically acceptabl e associ afzed solvents are within the scope of
the present invention, for exanple, or use as internediates in the
preparation of the corrpound of forrrul a (l) and its solvates, and

physi ol ogi cal |y fﬁ@@?és%ﬂalnvéﬁmﬂ@éew@fo .%ondéﬂs sbRIchve ms |ﬁhi%bPﬁ/hldh

functional, derivati IS, nmeant hem ca vative o ound of
formul a (11 aRsidesak Mée%samrsmq'%t ha dar eﬁme"@ @}?B&drpﬁ'aloag Hgd of
formul a (Iéxerﬁﬁrfe@(mrngg/mml ng converti bl efl n the Ibody 1|5I t h](caret;) I
According to t resent enfion S 0 si ol o a uncti ona
derivati 8es i ncﬁ{y‘éeh%ﬁ%qvg?om %EP"HH@%& P@rs%eﬁr%f’%rogbl yyest ers and
am deS. PHAID®8/8068¢ atHigh arcegiectieciNEI$ amhsibidord amd disglagfadivhetagespound of
formula (I r rt aryl
Cor 8 k1 g B4R raRUIEK ho oS OSME! | A EalibolintniioR delati@liy hon T Y
ani des and’l)tgi%@@ftl@é,%uﬁﬁful breasisebdees ppt raadiyielserb m@@yunea‘md eam no
group convaiidbtiehe anfils firkttre eaeaér,towéte%ﬁuﬁétbﬁnd K’énoﬂé“ no aci d ani de

or carbamate nti one bove, the caonp of for md

i nhi bitor of NO sAREFENG 9@1%7“% Péﬁ ISProvids @e?@PBPP?d Pf)r
conpognds fafmule(IRS fol | ow ng formula NH, HHaC~ ~ N~,~~-~, COzH NH or a
salt, solvate, or physiologically functi onal derivative thereof : phosphat e
salts are not exenplified. 30 The conpound formula (1) and its
pharmaceutically acceptabl e | vat es and physt ol ogically functi onal
derivatives have use in" hﬁﬁphw (-s~andA~reat ment of clinical
conditions for which an inhijbitor O%XNO synt ha%®H 4 %di cated, in

particul ar an inhibitor of NINOS. Such conditions incl udgy WO 02/50021
PCT/ GBOL/ GSS9I 4 infl anmatory conditions, shock states, inmune disorders,
and di sorders of gastrointestinal notility. The conpound of formula (I) and
i ts phar mecrasblvate gr physipiogichtly foictianatdervativpliiysieof.ogi cal |y functi onal

d t th dt t t of
i selBes of tne A pEREnEBntioh HerbRife gloliiss BOP2AMILLED] 1 00 1001 o
di sorders Gefmrumlwlwmthdaﬁw&buwosma@lrd §@@p@§n¢! yvm%a@hﬂspthnag@qcbm ting

et o A pauets EreRrabl) hyaibeper piRRlitisg ‘%W“J"‘:??ﬁg’qﬂ‘?ﬁ”ﬁ ”i‘f”%k ther a
wl £h oyt okl He.Dresar, TR In6ladss &) goMOPER of AES 2oyhatPH: dVBBRPREY  nduc: g
a%felnt s, I ogachx argiecul® obti carmpylndiof formuie (1).( assdciated witth atEfﬂastpdnEOoL .

i i

ar t 2001 ar PSRl bF B 8h g 2o Rt Hdebdes ST B et

prost heti cmplﬁemies aln aupethutar lytprefajead aspentciheiprasentrinventian provideser at i ve

colitis, Q-ﬁnﬁ%éﬁ (etﬁQHmﬂHB BrmiRG JeAIRISTOULATIE lacld, TBATRUNIAM 1 Li s

and rrucosa 5 I nf resu |ng frominfection, thé enteropathy
provoked RN Qﬁﬂhoé'f’ F’fa Pnfl ammat ory drugs), of the ai rways (e.g.

adul t respiratorjywili lsé éppceciatéd bgrthos@skifled in thesart métlmmshenc apler

i nee sy SrsEn smeE BRERTEaPI e BE ArerEstarbdatie hPeichuteadiefe . o
nyocar di tlisl)e,sent inventionis ortissphospbogc acid.ti pl e scl er osi s) of the 20

(e.qg. glonerulone SOr’l asi s, eczens,

 pancreas (e.g. dbahelpp, cg‘é EhpoBAd of A5G thIcRBS HpSLABEhiaflf L he K dney

urticari a)delisjuesie (igyrapdy thkegimakaesphesic rwélstur&kbelpwaaelgbvcahverudwfans
(e.g. rejegld0mn25088g@ekC - m&@@r@h@mﬁﬁe(&ngpmﬁ%séﬁmrﬁul alPdoes not

SEVLSS{'EL?M' x t?aﬂurciefnh‘g‘é'%% RecS Pighge nhmidi a7 S E5dadsges oo n O
at heroscl erosi s laneﬂeﬁablw tm ocompypnd iof formula ¢h alees hot nadetgd 4 wmads or wi t hout

reperfusio or. e i r

Di sorders a'bi?s\f'? négl rﬁg% ﬁ\a?‘tél%%@* %%%%P@@‘ﬁ?@ﬁ@ &Wé%??&t
operative ileus and ileus during sepsis. 30 By diseases of the central
nervous systemis neant those for which overproduction of NOis inplicated,
for exanple mgrai ne, psychosis, anxiety, schizophrenia, sleep disorders,
cerebral ischaemia, CNS trauma, epilepsy, multiple sclerosis, AIDS
denentia, chronic neurodegenerative disease (e.g. Lewy Body Denenti a,

Hunt| ngton S d| sease, Par k| nson's d| sease, or AI zhe| mer’ s 35 d| sease) and
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WO 112/ SUU21 PCT/ GB111105596 5 non-cholinergic nerve may be inplicated
such as priapism obesity and hyperphagi a. Exanpl es of acute pain include
nmuscul osk@lges@pofaai n, post operative pain and surgical pairCT/EGRaNpBE®s of
chronic pain include chronic inflanmatory 5 pain (e.g. rheumatoid arthritis
and osteoarthritis), neuropathic pain (e.g. post herpetic neuralgia,

di abeti c neuropat hies associated with di abetes, trigem nal neuralgia, pain
associated with functional bowel disorders, e.g. irritable bowel syndrone,
non cardi ac chest pain and synpatheticagly naintai ned pain) and pain
associated wth cancer and fibronyalgia. 10 Overproduction of NOis
inplicated in netabolic disorders through its effect on |ipoprotein |ipase
-activity crgreegChymerd piafenably, ithe compoBedefforneular(lidoiesdras undergdos wi | | be

ns dys! i piMtiassEaange, S Errdsauion Pliofe Mt 28 BREALS rbllve Pubifey) 60164, Such
advant age atr25lSegneesdht Most praferapiy be gompasnd offasaulatBlagstmoty | v

infection i . : el g .
ach ot hor ApibId & 5 Hiable vIEMISHIBAR bf Hord tln 1930 Bt ¥biofe

angi ofenestumiditi ®f fOa et 48idegrerecer di ngl y, the present invention provides a
met hOf' for Lhe @&ﬂé‘ﬂéb@ﬂtr?e eémﬁbaﬁarmgrnaﬂaqu&fzim ard s@i_tzrb;ld}lfbmsédin a

manmmal , suc a_human, for which an nhi bi t.or ri ¢ oxi de

synt hase, m@g%ﬁiﬁ thosg wheeis }"ﬁtﬁsﬁpf’@?ec’ §8||Vﬂrdﬁ 'gﬁh%hg%?{&%" onpri ses
adm ni str aééwptéﬁlearl]—!dwm,ewlv’/aﬁefs Ihavirfg mari-pharmacauticatly acceptapleund of y

f I 1), or .a rnmaceut | : ' j£a
funct i anal 48208 RODEPTCSELM T e 3E65GT He pRREHErTeRlion TEF R PRI |
provides afomesbas ihtermediates ipthl preparation efdherompasmd:f fprmMulantvsanst y
and/or 25 iwg&og%egl 59@‘*2‘23‘8%‘29‘5%5”5' Hefivatildser gi ¢ rhinitis or asthma.

In a further pretretre resent i nventi onwpr,ovi deré a nethod for

the prophyl axi s oBYthetarremhysiologicallyfupsional derivalive e meant @ ¢hasmicahi n,
B o b oV B g Bl A Ly A Cept abl &
sol vate or@9 FQ}PB@PBQPF&fmkﬁ%woﬁégxéﬁﬁpﬁ%g%ﬁﬁé%281'3@%@3‘%'?‘%%?"?’& nedi cal
the(r]I f.ltay : pmefrét@ulmddlfdi'hgrto tise presen mventiphyéxarmples of physioiagicallyf f a clinical
condition jn , : i ric
oxi de syntmg?rq%oﬁg}g?ﬁ%§@cgﬁdq Fglamlglg%o% ?és}b?ﬁ\ |t§§t@§?é}?ﬁgpeas?étl{scul ar,

there is paodiatddes conpound of fornmula (1) or a pharmaceutically 35
accept abl e sol Va@ﬁ%@??c@ﬁﬁ%h 28d<pthble diaGtdrRNamidery oftpéicompdigidest for the

WO 02/ S(1(121 PCT/ 17 USS9C 6 hyl t peatfent af i nf | t

andl or | miaReIR Gomes haa e aad BauR pererte o e il At shBC A fim: I n

a fEQDher §lt‘_€frm1|icf Qdid%dﬂ@:f@r,alrhm lePthammcwtidamy accapﬁahﬂaraﬂnifésfam!drml a (1) or
armaceut |, ca acce ;

erTvat vectivarates &5 1 kaRBPYRR of Kufulh (AL falonfi ko diBES b8fiterted

il eus or itoatCakyhangd agy Cds@ieyl, araminecacid asiide e camdhoai®d of formul a

), or a pharna I | ; GBI fnggct i onal
et vative ther e§$Vﬁﬁfﬁ@ﬂ%@&%ﬁf%@é%ﬁﬁ?’&@“ﬁ??Ziﬁ%@ﬂt*ﬁ%‘;}fﬁf&? will,

of cour se, syathasei VMOBRBQS37idernenstratesbys aenerall frbee@PeHNdseY Hist r ati on,
the 3@bj ecfg) fdrh@ament, and the 10 particul ar disorder or disease
bei ng treated. e conpounds of the invention may, be adm nistered orally or

via injection at a dose of from g
to 20mg/ kg per day. The dosé€ r\:ﬂn/ge“f/or atdl t mansg s generally fromoO. 1
ng to 10g/day and preferably 1,pyp to 1g/day. Tabl ets or other forns of
presentation provided in discrete units may conveniently contain 15 an
anount of conpound of the invention which is effective at such dosage or as

21,1, U il S st it
Lt

001.to 200ny/ kg per day, preferably 0.01

~,

usual ly around 1 I'S” possiI or the compound of
f or mul a (| phosphatepsaiisraie ot e¥eMPYlig@cept abl e sol vate or physi ol ogical |y

functjgonal deri vqfhg\e%nﬁswﬁa%ﬁ@fmma (fwﬁaﬁdiﬂ% Phﬁ?rﬁé@ébt%bwleccéptab& pref erabl e
to present them as a@B a,rg)ace ti.cal.for aul.a i on. Accordlnrczﬁ , é*%ﬁ éesent

i nventi on SQMARS apd phyee gacax'méﬁ"ﬁ%ﬂfml gayatives VeSS 7 PR} %fﬂ
conpound ofanHareBthent by climical qunditivasdot iwhidhl gn mhibitor of NO syphthase ior

physi ol ogi cal.l y, functi anal ABVELY ; e : : ceutically
accept abl e! ‘i{#tlegr '%Pa'@?@?bggﬁéﬁﬁs%%&o'p | dnawcg%gﬂgmgraér'r@ ga%r?her

t herapeutic ingredients. The present invention also provides the use of a
conpound of fornmula (1), or a pharmaceutically acceptable solvate or

physi ol ogi cal ly functional derivative thereof in the nmanufacture of a

medi cament for the prophylaxis or 30 treatnent of a clinical condition for
which an inhibitor of nitric oxide synthase, for exanple an i NOS inhibitor,

. r o o e



WO 112/50021 PCT/GBII1 /11S~9G 7 clinical condition selected from pain,
mgraine, ileus and irritable bowel syndrone. Hereinafter, the term "active

i ngredi enwo oeans a conpound of formula (1), or a phar macepdi/6801/05596

accept abl e solvate or physiologically functional 5 derivative thereof. The
formul ations include those suitable for oral, parenteral (including

subcut aneous, intradermal, intranuscular, intravenous and intraarticular),

i nhal ation (including fine particle dusts or msts which nay be generated
by means of various types of netered doge pressurised aerosols, nebulisers
or 10 insufflators), rectal and topical (including dermal, buccal,

subl i ngual and intraocul ar) adm ni stration although the nost suitable route
may dependnﬂmmaft@ny conditiong, sh@clcgtmbs immureddidoriersieandisbiders @fi pi ent .

e o UL AR 08Bl L ) A SRR S ™

met hods i radcegtablérsolvatgs, ahd physidlogjcaily fuhetiaral ideeivatigseiticeedf may also
associ at i qf ¥f dp ifnhtﬂegﬁ{){: @5¥|§*Hrfc1:‘tr§l ARt B‘I‘H%%raQQS of &%Bé&ré\]fr%ﬁ

i ngredi ents. "I n gener ons are and
i ntirfat el ;syﬁtemgiqhgdmgmgémewndtmetabph@d@@ﬁie,ré lmlgd@au ipigetrrial | quid

carriers or fing ysrfacws@ﬁ@ssgh\éiarﬁ@rﬁééeefe%uﬂrn s c%?prbaae?oﬁ bf Rersessary,
shapi ng t he roduct into tRe desi red orcguéatl on. ations of t he
present i rﬁP&Et%W@ﬁ%@Ske FnoFhagicRig ?P@P?'Bﬁ ﬁ’ﬁ'§/ YesNocssayped bys

di sgrtete Halnhinastisdpatic feamh rettsytlmadsgemwytc{l@’céseéweasrrmnm'énmmlz

pr edet er anpun e .acti.ve inaredien P ranul es;

a sol uti onorgﬁe'?pgdg'ﬁ.é P%'He" gﬂﬂng(%’gg&s? rﬂngrgg cﬁrgﬁﬁy ﬂ% ‘W UI d or

as atD oi | -doetieacetr. | i quid enul sion or a water i n-oil I|qU|d emul si on. The

25 active '”gre@@ﬁﬁem%%"%f ﬁ#l%i%rﬂ&t 865'5&89? gﬁd%ﬁﬂlrtésdu hf‘e%'ﬂ-?c{l%deor paste.

A tablet may b SSI or nou one or

mor e accedbess of ﬂ@r]@mteﬁﬁ@w'@ﬂwlﬁé@ Qam%t@at@ﬁi/aﬁbf i, &ﬁéﬁ%Qﬁ!‘tf‘rWlS
conpr essi Ngoéthefic fdlht RALR n@{cﬂh@@esttmtagﬁwwcﬂgé thl%BFativB c.%hflé ee-flow ng

form such wder or r m xed w t
| ubri cant (?ro,l']\ 8§%a§ﬁ 1A g Uﬁ%ﬂ’ag{%gog’ﬁr?"&@@s%tQWQ 'tt?'rar('fr%@%?'ng
agents l\/buhﬂbrdrrtaabheréswﬁng frimm irefdetidny theehtérogathy progokedby AonRedtoltRal a

The. t abl R RYEBRRRLTELE ! He MRS P&, b soRPlAMAS TRl at ed o as
to provi deystounerastbma; oystinifibresisasippef respiratory inaet infigmedatony diseasei n.

WO 02/ Sllggéoﬁgﬁg 511/ 49 élér@ggrhsrﬁlr %r%thi‘ 4 ecpgfru&?\fqeﬁ'@lﬁ{&largﬂ@e%b%}ar ation

i ncl ude a Ion So 1 ons
cont ai n arffit %Jaﬁaar(eg WMIHS l@éﬂ?@&qué§t5§t‘§ (e.9d my4dlinle sslarpsish qfémmer t he

f O(rjrﬂﬂ at i Cphﬂcﬁéﬁ&({@ §. c?llalbd,ﬂte%hﬁel&h@@ddﬁonﬁd@ahﬁh@ﬂ@éoﬂe@f thlesidne\prdg. aque;)us
and non- agye sterile. s ons i ncl ude sus ents
and i o RETuSae Sy Rt RE AR (g HReeG S osAbta. eE2amAn Liberad sde. or
mul ti - dosdhe@yede e gigucoma)asawpli as of dlaedplantex brgmnsr(d.grirejestiomrahday  be
stored | nol‘?ulftlr&ﬁéﬁ d‘ijéella%gﬁ((éigjgpéﬂehﬁ@mp é}giﬁéngér;tg%ﬁ‘.%hfi lﬂfﬂalﬂma)(o&he

addi tion the¥ster e’saline or
wat er - f or -Sequelae; efyiral ﬁfrbafi@ﬂél ipfentions. t o use. Ext enporaneous injection 10

sol utg ons and sEHARBRHERS tHEk ué%vwmrfsﬂovérﬁmoﬁ}&bh'& NOWIANDS @ anul es
and tabl et of the kind descr.l mi ?K ns “for rectal
admi ni st ra%'i‘%fﬁSﬁ‘E{p%%ani@e@W' Moé'csqm %PWWF witheorwithautcarri er s
sgch as caeparfisidh) foroexgrpledh ilié ©rain @r e BchBemigihehit disedse! t opi ﬁal
admi ni stration in
i ncl ude | ozenge?gédﬁgﬁls% Ei}ﬂea@ﬁﬁ%&gﬁ“%ﬁg%@q% f%?f%%'ﬁr@&?’bagl s such
~as sucr os @panativeciletissanst IleulhgumsepSland pastilles conprising the active
Ol orl ey B iSasuiclr e Rkal hEnBIE sfeiFld Medht HISEISAWARA 7025 >

n

The relatively ygroscopl ¢ nat a (l) 20
renders |t0V§éfPr9Fjl=JQﬂKm P NEListimpl '@aﬁér faremple mgtame,lnsy@bpsla aoxielye. g. as

"tablets. Ig@h&oﬁhﬁérﬁé rﬁée@awaeﬁshee@b@m&haémsncwvanmé @9ﬁe;§’sy3°| d

dosage for f.or mu ol vat
oS0 BRI S SRR cBronie Mafotebie b ot Sbaes oo
f or mul at| diewyaBedy Desesntian Huintingtprésdisbhse,t Parkinddntodiscass, draXlehaibel'sr e

hodt be sdteT BRGRA pha chagb pRir s natRng Byt ORAPAGRIET)
menti oned above, the fornul ati.ons of this invention may include ot her
agents conventional. in the art having regard to the type of formulation in

guestion, for 30 exanple those suitable for oral admnistration may include
flavouri ng agents.



According to a further aspect of the invention, there is provided a process
for preparing a conmpound of formula (1) or a solvate or physiologically
functi onalyglerdouast i ve thereof which conprises: (i) reacti ngeacBom@Eeuwnd of
formula (1) 35 WD 02/S11021 9 NH2 HzZN\" J~ S ~~ ~\ Co2H (II) 5
PCT/GBOL/I1SS )G or an enantionmer, a salt, or a protected derivative
thereof, with a conpound of formula (I11l) CHO (Ill) HN ~ L or a salt
thereof, wherein L is a |eaving group, nost suitably a Cl_6 al koxy group
(for exanple ethoxy), an alkylthio group, an aralkylthio group, an arylthio
group 10 (for exanple benzylthio), a 1- or 2-naphthylnmethylthio group or a
het erocycl e group; followed by the following steps in any order: {ii)

<conver ti ng,dpbéhdiinekié hBeve @ wﬂaali@aﬁéaesmrmép@m,%@etty an@iiii) optional
removal of any protecting groups; (iv) optional separation of an enanti oner
froma m XeeERPMAYI&nant i oners; 15 (v) optional conversion of the product to

a corr espondi ng Exahiée oradiie Spaih deciade! musonioskeletdl pain| ypast veetdtiveeof .

eorystal ARG disa pal, Fxginblas i atBhEdA hehde Gl Bhdpfioy F or”
exanyd e, v.mirer(e.@][rheqnmid aﬂtlmdttsobndroﬁqu?mmlﬁisapaeumgathi%paior(eag.ppd_:str 20
G et nyl adisfBelic, peffalgia; Hatietl, RetidRainits (dUBBRIES with HaKRtes, gefmipalc
recryst al Inetsalgisn pain @w@@na}s/edsmtanmn.ctwmalabw@lf dispederan®edi iilable bowel

conpound t u t egaihl h updintainebopa) ama{ ! 1)
and (I11) %@Hgﬁgtggﬁv&?ﬁe@gﬁg%ﬁo@@ gﬂti:tii (%{Ynt)d;égfgrab y 25 orntehol?)h[o}sphori C
f

acid, to fRAIMAESRCIRISHIMIH IRTAMYRIGIA-pr ef er abl y, the step of

g_On\r/]ﬂD ting the '03&!:‘64'#.)r?dd'ﬂn@ti@»}i)rﬁiolt.lﬁwliséI Pnplivatadh s phetabolie | diserdery 'Iths'eeghl itsf g
i phasi c reaction using toluene and.aqueoy S i C | erre

enbodi nente,%ﬁchl‘?'?)vupﬁﬁr HbI'PP?? 79 V'gngg&s“ﬁ%d rfél\%er%nﬁamo%tfgeﬁé' er

resul ti ng ifhibitotshef ridkR$ | will de tuseful cinpmetdbolic faonditicns( wherer Nén over-

enant i omer i Qb o] i | t hereof with the conpound of

formul a (iqu?u%t?Jntalss@Ip!‘e?t%éf%g@ ?gdgg‘idrg%rméghasi c mxture; a toluene |ayer

is WD 02/5002Futthepopreziphibitiossy&lO syefiasatraay bedgihadyagtagediure; an

aquepsls sqraiéihgPtheRiaphbeytedoss hesddtatad dith HPY infecio, ug iitcreasifg the form a
further bllggasm i xt S

X d \ I . d f t
furthor miRBRENSRHBROL umS6s GRRBaTPINaraRY PBd R rdle RS Siigput SPWBove may
be eff ect adniour pregressionpangiogehedis randhetdstasisxanpl e pH 8 to 11, suitably
o PP 9 0 10eoffGf i bR EMIERAb Ryl 3B Tr B Ao ¢ e
reaction ntrasment ofaelinical conditirain @ mashnahtsushgas aihuearyifeowhighiate,
tet r 8y dr GhibRBr ofhifhd oﬁ&é"sgﬁﬁlg%%bfé)rgxghﬁﬂ%fﬁn NO8 iRFibRENRNAYical, 2

noderate tenperature e.g, 1f ) ' | tably at anbient 10 tenperature.
Pr ef er abl yWhich &opmtisss aengnistigtian 04 a(tﬁﬁﬁaneé‘t'ﬂa'ﬁ( gclive,amoup COzt BU
Pr ef er abl yeorhpsurapsPfonmdlzofl), forraptharmiddeulically acceptable solvate or
physiologically functional derivative thereof. In particular, the present invention
provides a method for the prophylaxis or treatment of an inflammatory and/or
25 immune disorder, such as arthritis, allergic rhinitis or asthma. In a further
preferred aspect the present invention provides a method for the prophylaxis or
treatment of a clinical condition selected from pain, migraine, ileus and irritable
bowel syndrome.
In the alternative, there is also provided a compound of formula (1) or a
30 pharmaceutically acceptable solvate or physiologically functional derivative
thereof for use in medical therapy, particularly for use in the prophylaxis or
treatment of a clinical condition in a mammal, such as a human, for which an
inhibitor of nitric oxide synthase, for example an iNOS inhibitor, is indicated. In
particular, there is provided a compound of formula (1) or a pharmaceutically
35 acceptable solvate or physiologically functional derivative thereof for the



15 S\ "M ~INl H HC The conpounds of formula (l11) and derivatives

t hereof may be prepared by reacting a conpound of fornmula (IV) NHz (IV) X
COzH 20 whey@isno2f i s a | eaving group, nost suitably a hal ec@ros@wesmwh as
Br, or an enationer, salt or protected derivative thereof, with the
conpound of forrmula {V). WO 02/500 21 11 SH (V) HZN or a salt or
protected derivative thereof. PCT/ GO0L/ GS59G Conmpounds of fornula {Il11) and
salts thereof nay be prepared by methods of organic chemstry well known to
the person skilled in the art, for exangple, as described by Shearer et al
in Tetrahedron Letters, 1997, 38, 1795 182. The protecting groups used in

t he preparation of conpounds of fornmula (1) nay be used in a conventi onal
manner, f grophyiaxis er treatmegntret 4o dsladesatonpaddion irhPruteedisorderGuwalpas i n

O d S
| 198im) Cms?/a@ﬂﬁ‘g?,sﬁleég ¢ Crﬁpﬁtﬁsdfgf S’?tw ?l?g fuﬁﬁéir @%‘féﬂré’&‘ agﬁg&”tﬁgré‘h?é’gfgupsonf a
t he above previded armompoundhoffamute ) ar a pharmapeytiqallyasceptable seldaletrat es,

h t d
onder aci HS W‘R’qﬂ"&'@‘a‘%ﬁ“@“@ﬁém?ﬁgﬁ R ey G of O
or hyair obrR@.dNIgERIRE, tRUSYT IRjtah |yﬁé’i" rome. As will be appreciated by the

person skill ed rrnetahﬁo@ﬁttomﬁe Ompoifll ¢rrfefrRGlal (ngogacpmnméuumnyude
orthogonal pro am no [a (I1) to

t
facilitat @C@ﬁe@ é@?’?'i%eorr%mgr OuR\bwcﬂ?ﬁéﬁc‘?rwﬁ%%@%\ﬁ’g‘i@%? anot her,
t hus enablreqgireteathigee tthetdpauticietfect will, of coursengary with tree paniculiaon. For

hyar bgenol oL K RS B adhifiefatig By e s RB|GEE LBt febEASHE ndhe
ort hﬁgonalpqm‘a@xlarcdusordamr@umysespelwa'eawl el g compounds @uﬁéhle wantioms
descri bed ma@@%a&%&@f&s@ Wi‘é‘%g@ﬁﬁé@étaﬂ&%e%% Q01 fo SOEREMKRds of

the inventi o tai ne separatijion of th corrponent sYof” the

corres poncﬁeﬁi(j’ayaE@f?@W Qlrts, qrﬁglkgfﬁ)eékiébfpnée dgye raage fYradulicmirpans

chr oma: og rl@@@hefaﬂ}l it oeﬂﬁg ft‘@ﬁ'O@/déStSaHdeﬂeﬁi@raw hﬂgioqrg/@é)elo’ﬁébl@&‘ &nd
separating

d th
appr opri at® ﬁ@rhftopgp ogtpéﬁqlﬁa?ﬁ%{s)gqﬁ%ch noci)sérﬁle Hé'ﬁ B ¢ %ﬁ@f CoB é)m ©
Cp][liflﬂal camamoahbof cdmpoundd thedineénfiar which l(sleﬁebbvaatsumredpsagh agaso hod

vate or i c r met hods
E(I‘)IOWI‘I to t%g.@a/tﬁ)%)f)ﬁ{edgérhg ﬁeq'gért?ﬂggo%rﬁkgxdgv‘?%lh%s qﬁwhydq a§ l'%1‘”atm{/h
conmpound droung\bNERPIoRAGMIPCT/ GBUL/ USS9G 12 formula (1) may be prepared
fromthe corresgopgh % BB&SIBbé%?‘EWe aén’as SURP B it )righ humi dity

envi ronment, for 24 hqurs ent entlon descri bed by
way of exdHAr@agaytc ytapcgpF%' aiate ot mo'ae'@aﬁfbmﬂﬁga@? greiNRat i

dr angmgs :themmfcmbel-‘acmmih&téreld%lan%/utisprﬁfﬁrﬁﬁlertorpir?s?%thaﬁ degrees C of %
target re st % wei ght change (w showi ng noi sture
sorption rﬁ%&‘ab‘g‘}gﬁﬂ?@gﬁé&omound of formula (1), nonohydrate; Figure
2 is another fulAccoetinglyr theppreseat ingsntiyiugiber prayides aa:hgemaceummlve 10
hum dity n and

desor pt ] oo huetio cH E‘“%Q%Pﬂf%%@a”?“ﬁ“‘hﬁﬁn e
further fdqceptableeelyals ok PRysiologigally @E@t'W%d% V@é'i‘efre@f,aﬁﬂd/@ hum dity
agai pst %Wrﬁi&beﬁf'@él% Y@bléE@Mé?%r@b@iéﬁteaﬁd)bﬁﬁd)@éllyadﬁé gemfr@t i on for

the corrpour{ger therapem{lc méj die r¥onohydr ate,
' The present invention also provides the use of a compound of formula

(1), or a pharmaceutically acceptable solvate or physiologically functional
derivative thereof in the manufacture of a medicament for the prophylaxis or

30 treatment of a clinical condition for which an inhibitor of nitric oxide synthase, for

' example an iNOS inhibitor, is indicated, for example an inﬂammatory and/or

immune disorder, such as arthritis, allergic rhinitis or asthma. In a further
preferred aspect, there is provided a compound of formula (1), or a
pharmaceutically acceptable solvate or physiologically functional derivative

35 thereof in the manufacture of a medicament for the prophylaxis or treatment of a



15 Figure 4 is a conparative noisture sorption isothermplot at 25 degrees
C of target relative humdity agai nst % wei ght change for

(2S) - 2- amwoesoh1i2( et hani m doyl am no) et hyl ]t hi o} but anoi ¢ apg¢tiGBeRIgeeLNd

wi th hydrochloric acid; and Figure 5 is full isothermplot a 25C of %
target relative humdity agai nst 20 wei ght change (ww) show ng noi sture
sorption and desorption for the conpound of formula (I), trihydrate. The
sorption and desorption traces are overlaid. The sorption isothermstarted
starts at a relative humdity of 30%ingreasing to 90% followed by
desorption from90% RH to 0% RH Figure 6 is an X-ray diffraction pattern
for a conpound of formula (1) 25 nonohydrate. Figure 7 is an X-ray

di ffracti afinipal tenditibnseteqtedfronngainf migramed, de(s Jandrirrhatsie owdixanpl e 1.
Preparatiqn 8f Cgrrpound of Formula (lI1) 30 A) Stage 1. Preparation of

L- Honoser iHBYYtPone WO 02/50f121 13 BrACOZH NHZ H3C~S~CO H | PA, wat er,
‘AcCOH z PCT/ GBO1HessimafterizheRerm Gadive-imgtedient! mednsHocompouna of fartmuie

Nt nospher 4 & P AfmBEUHEAN acsRoldBts SaaICEr OMIsiORUREIFLHabR8E", )
r oom 2 enpdlesivative theraaf.er (4 5 Vol ), isopropyl alcohol (4 vol) and gl aci al
acetic acid (1. GFhaFotmiRtioPsaRAGES thdse sifitable IR ?gﬂgfbr?ﬁgmtﬁﬁl%i aci d

(1.0 wt). Tge uspensj on was reatedto 50C an er tenperature for
2 hours. TeCH gt (tEadRERa) dRtepuselian intevenous anddniraartistlanti on heat ed
for a furtifeslafiom gneriding fine panigfe dustenr isteowhiehuhap Be\emefeHey and the
sol vents renoved. under reduced pres éll’e. The t'h%fﬁ:ké daﬁk %boﬁg‘?s' urry was
heat 1eé/j (M%?f:l%tﬁrf%gz;&g&? g‘%greéiﬂ‘ﬁﬁp%uﬁﬁ C(RYS MERHIRE ™S Picuum  The
sl ur wasnsuffla , recta tdpical tinsluelingedeimald buekal, sublimigaabared (2 Vol ) and
cryst al | | (LASTIE EE Aisafioh dtndudh Wi HEsE BLisae Ru B8Y WBpan oono oy
al cohol ( fosexample hhﬁecmdétﬁyh@mdadismberszfithe é@Cip'@_nt-aﬂ' heée@nulatimmayThe

sol i df hmerc@nvehﬂeﬂlﬂy%t@ &%éﬁte'@lymfu:cn]ittdc%?apeffoﬁﬁ%trﬂﬁ?ﬁg He'br}éagﬁéaB? 2.53%502_0 to
B epar at1 g Grekheds weltknanin B e crbBRRATBTAYach imelndionsivdladne Staef
NHZ. ‘_riBa HWrihgir@-thBra?ctQ@Zihb@d@rﬂGhtBFahslitJNblaliEﬁ vilth N&\éa’&ﬁéT Qﬁitcﬁf&nrsgﬁ%éé oln vas
carried oyt u r.a_n n re. L- erine.lactone . eq. ,
0w &i%ﬂ?@ma&%#%qg?%@%ﬁﬂ%ﬁa|gs@95$1‘*§‘e’§9ﬁnaﬁ"at!%ﬁ b sbaet Bgo ac
under a stuaifosmiytang priisnatelyf brii@indrimte Resaaiaiiem theactivesingrbdieht withQidlad 50U21
14 5 10 P q | aabri 0 | 4t i

br oni de. 1 onels or i aRiqed ol calicts & vt atdngf, £hpds . YHHRHET
hours, andhe REpdugtiintodhe glesired farmylation6 hours to give a white solid

suspgmded in a YekhalktiohswBfang presentirventior RaitaBRLBRbRal WRInAnkaatiss to 20
2C and hel d }gEmZO 2

anr éxt | east.. two_hours to allow the r? uct to fully
or eci pi t atl@Y bR Pressiad A dageleupinedsn 75 FapsylpSroachats exlabiciaeachen
washed, ficoptdigingia prexsdeininad athduhtof the/atliveaingredient; tsra powgémat hyl et her

bvon at _4graues) as SIRIBIAEYCS siSkition i o aREPAE Ryl Er ¥ o BaBe g o)
Stage 3: HAeishoaes@n oil-in-weterdiguid emplsjorvonaiwaterinbeib liquideamdsive. Jiid at e
NHZ. 3881 1 RtivBiigrbaent My also HeIEseMed d2B014C S ctuary or paste.
A tablet may be made by compression or moulding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-flowing form
such as a powder or granules, optionally mixed with a binder, lubricant, inert
30 diluent, lubricating, surface active or dispersing agent. Moulded tablets may be
made by moulding in a suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent. The tablets may optionally be coated or
scored and may be formulated so as to provide slow or controlled release of the
active ingredient therein.



Br COZH Br COZ tBu MA262. 93 MM336. 21 The reaction was carried out under a
nitrogen atnosphere. (2S)-2-am no-4 15 bronobutanoic acid hydrobrom de (1
mol eq., Wwd@oatop2vas suspended and stirred in tert-butyl apet/aier/dsids vol .)
at 5 3C for ca. 1 hour under an atnosphere of N2. To the suspension was
added, dropw se over ca. 30 m nutes, concentrated sul phuric acid (1. 2eq,
0.445wt), maintaining a contents tenperature of 5 3C The contents were
warnmed to 18 3C and stirred at that tenperature for 10 20 mns. d acial
acetic acid (2.5 vol) was added over ca.o 10 minutes and then the reaction
m xture was stirred vigorously until a cq ear solution was obtained (up to 3
hours). Stirring continued at 18 3C for at least 2 hours. Follow ng the

t of t al gi sati ' i : | east 4
hours at 58 5o f o|_J%ﬁ@;@?%ﬁﬁ%@héﬁ%ﬁl@%@%?%%8%13%F‘dtn;%%?he
slurry. Thadveeus stedle iaationsoluionsuvbicharay contasvantyexidants buffers, 18 3C
bef ore col bgetetiBstatd8n@ sBRIHES WhicH teridertheOfbrmlifioh ik@ﬁnﬁ??gﬁ Vt\ﬂﬁ?%ld%s&ed

wi th ethyl acetat (2.5.vo[é. The danp product was s w fh fresh
ethyl acet H}eemhtsie%ﬁf'péﬁntz nd £guegHs BNFJIAN-aauROYs Hatlle: suspensipaswhich
col | et ed Mmayfintiudetsuspendifigtdtents hhe thiskdriingagens TRtk YoriuIglidny maget at e
(2 x 2.5 vpl). Th% Foduct. was drlftag in a \‘acuum oven at, 20 5dC. 30" D)
St age 4: Pﬁgﬁé?%%q %ﬂubynfgpts_et%trwl i-dose containers, for example seale

(2S) - 4- br oamyRulest and Yiatsyapdanay bel staredin]dfieezesdtied (lydEhlidedy ddidiition
PCT/ GBOL/ : . , oc Br~C02
t Bu W33g+%§%'glﬂ§%gﬁﬁgép ?ﬁfg I %ﬁérﬁgéﬁ%%r% ﬁ?‘%ﬁ'ﬁé&e saéﬂﬁlgtO ogen

at nospher eWamfHorinieaioss immediatalyprigydn user fudempo(anepusonjestion was

vi gorgus! ysshitibh$ dnd Bubpbidiohs nQa)?’Qé bri’éaggg érﬁ%anff?ﬁgoﬁdﬁ?étdrﬁnmgs and

at nosphere t hyl, ,acetate (3.0 v ) m Xt ure was cooled to
5+ 2C. A t.?(hllz_%tﬁio(g#"% indprevigusly desegped. ani no- 4br omobut anoate sul fate (1.0
nmol eq., 1.0 w)Férmuiatians fo? réctabbiimivistratiiesag by pregentdy 43 gut es,

: D P& p :
t t tur. f 2C. A | ut f dj 10

o butyl di cSPERTReD Pl ShS URTarCatiBr fuctas Goerd BE i BB VierE et over
5 mnutes to theForoudatians fortopical administationrig themauting fontexaatplé 2C. The
bi bhagi . d. o y
Purt ey 5" Rlctly tappRhg RGP ircfldiloBbhges CompfisBing 3t ihdrkdftnt fg 2
aqueous | aflayousgd basispcl 3msueRse @ng:aaasia o sagacantheantbpasiilles brine (1 x
5 vol ). TheorhprisinYahe avkve iferedicat Rfa BAgisidiRh Ysdlhtn by & ied over

lycétin
anhydr ous S04 idl tered and then concentr at e(?% er regj%éé% pressure to
yield a coPBdPPe889SARC@rhe col ourless oil solidified on standing to a hard

white solid. E) BiegdativelPPnopdygrosoopid natard obtieyéompound of formula (1)

S- (25gni 1) - : - h tei nate. i
<2030 e QRS PR e MR8 AR TB TR 8 S RbEo i
Cyst eani ne hydr dbta prefereeqd/aspectiibe presantiaemtion pwovidesa salid dosagediasm) The

reaction Wgsm ﬁﬁih!t;Qﬁe @é?ndﬁ‘u@\ﬂrof&'?ﬁﬁﬁﬂéqu @é&?&t@f&fﬁwyﬂ%@g%ﬁu&ﬁonal

pot assi um gar.\@?na e r%% 0 nol eq.) was ed to a sti nsion of
cyst eani neSBAtYErNeECle (1.5 nol eq.) in methanol (5 vol) at 20 3C, under
an atnmosphere ofPrsferrdhanitidesage fomsulations g these onfHinmgam BREGR 2

09525, SefE e harbafelbocited, or an apppriata eriendhetef, pbiheactiver o wi)

i n met hanoing(eslient. ) was added dropwi se nmmi ntaining the contents WO

02/ a0021 16 PCT/ /?1_:,]1;%9% fo%gptﬁ . 0, The [ ion,mxture
was left stirri n'ﬁ‘%”'é oF [ %ﬁngé(fdfﬁ%n f?etggﬁﬁg'?#?%?%%ggﬂy
concent r at @@ntioped apevr,dba fpradlatipns gf thiginventior maysinhlude ethecagentgi el d a
whi te resi garentibRalif Ihe aet Mg Asdartite Aesit/pat ib? et her
"(TBME;, 8 vo)l@_Pa]ng wat er.%@ \sfoi é@ A%trer. 10#%6@6{?“%@3%8%?%%%@%% Xi ng,
the Payer sSXEPRIeInPEtSHitakye Janaral admirigkation maydnelide dlavgyring Ageats. and t he
_organi ¢ phase watscmmingmoraanauenadpectrofdh@ﬁﬂ/eﬁﬁ?ﬁﬁhéfé Isslbmio%do\/@ter balth at
<30C to ap ' t ca., 4 .vol). Formc aci, 1.0 no
eq.) was a@gggé%%@lﬁmf %@J'J g OJEJMW‘}%H"?@I\@ %rd% ﬁ?'i"ﬁ{? %PﬁY%i?'Hél?@ﬂ\é

cont ent s tkinptioral desivativethergof witich qomaprisesn ni xture 10 was stirred at 20
3C for one hour ! i i i ecipitate fornmed. The m xture
was cooled to 5(63%5?3}@"%{:6 ggs@l%%?@.(ﬂsrhe product was col |l ected by
filtPation and then washed with additional TBME (2 x 1 vol). The solid was
dried to constant weight in a vacuumoven at 40 2C affording the product
as a white crystalline solid. 15 Exanple 2: Alternative Preparation of
Compound of Formula (I11) (2S)-2-Am no-4-bronobutanoi c acid hydrobrom de
(1.0 wt) 1.0 nol) was




suspended and stirred in tert-butyl acetate (TBA, 5 vols) at ca. 5"C under
a 20 static nitrogen atnosphere. Concentrated sul phuric acid (98% purity;
1.2 rnol @@ 23085 added to the suspension over 20m n, nai NEEHEBMGEIsE
contents tenperature ~ 15C. The contents were then warned to around 20C and
allowed to stir for at least 7h at 20C. After 1-2h fromthe end of

sul phuric acid addition, crystallisation was observed. 2M aqueous sodi um
hydr oxi de solution 25 (8 nmol egs) was added over ca. 60 m n maintaining the
contents tenperature ca. 20C. The pH of 4t he aqueous was checked and found
to be above 9. The | ayers were separate% and the aqueous | ayer discarded.

In a separate container, di-t butyldicarbonate (99% 0.95 nol eq.) was

di ssolved in TBVE (2 vols). This soluti?ﬁgmas added) over 20min, to the TBA
solution, 30 maintaining yh@ conteq;§ t enper at ure befipw 20C. The sol ution
was stirred at ca. 20C for 4h«“32&§m/hr%bt$0£ﬂ vol s) was charged to the
Teactor and cooled to ca. 10C. Cysteanm ne hydrochloride (1.2 nol eqg.) was
added) maintaining the contents tenperature at 10-20C. This m xture was

then stir rd.’rchrf Snartidme) ansait, op agirbtestdddedativel theresdit with asadmpouref oft he

hydr ochl ord de. 'rlmﬁ Aliquat 175 (nethyl WO 02/50021 17 PCT/ G BO 1/11SS9C
tributyla F'& hl ori de; 75% w w aqueous sol ution; 0.05 nol) was added
mai nt@i ni ng the contents tenperature at 10-20C. The TBA/ TBME sol uti on was
added to the aqueous over 20 min fHyntaining the tenperature at ca. 20C
The bi phasic m xture was then stil//d,r\ed at ca. 20@nfor ca. 20h. Water (4

vol s) was 5 then added over caHNIO i n maintaining the contents tenperature
at ca. 20C. Stirring for 15 min gave 2 clear |ayers. The aqueous | ayer was
separated and di scarded. The organic layer is washed with water (2 x 4

VO: s). Theorar galhitereof, whetsinviais alldavirgdgrowp! Imostditdblpa ©fc ARdLY (U

Uhe ottt P AR ethom ot Elkylinb, ol alfRyinds Bedit: S astfl P 1 oo
20C. 10he r(fercampleibenayléhiopsa tool 2aapbthythaethythigrhupras a hetergoyolduct was
col l ected Xufa oilé\ﬁgh‘?&}ﬂg%ﬂ gvgﬁgeuu Oﬁl. EYW&dg ditional TBME (2 x 1 vol).

The solid ven "at 5C affording the product
as a white crysl('ﬁqufW@"Hlﬂ ihe r@HE’"B@&@?RQSstt@HEﬁén%WOHWSQhﬁEQ $H i s shown

c. 12504 2. Nﬁ*;gggmﬁéﬁvgiﬂ%ﬂgﬁf%agzB;n;gg; TS
acetate NHBoc +! of 3y ? 'F‘B"ﬁ ¥} H%n
hydr 68hl or i de (|(\)) dystidrial aghverskiviEof the pnogiict 4o et airegspaindingesoldatd (ii) Formic
B epar at | o PeRSaIptiataterate et 0 L ter 15 of My oize 6a
MeCN PCT/ GBOl/ ofseteraply qqmmnqqu:foggqlam prgpared by this method are
purified by recrystallization from a suitable solvent, such as an aqueous soivent,
for example, water, an aqueous alcohol or aqueous acetonitrile, or a polar
20 organic solvent, for example N,N-dimethylformamide, dimethylsulphoxide,
dimethylacetamide or 1-methyl-2-pyrrolidinone. A preferred solvent for
recrystallization is aqueous ethanol.
In a preferred embodiment, the compound that results from the reaction of the
compounds of formulae (i) and (lll) is reacted with phosphoric acid, preferably
25 orthophosphoric acid, to form the compound of formula (1).
Preferably, the step of converting the resulting compound to the
phosphate salt comprises a biphasic reaction using toluene and aqueous
phosphoric acid.
In a preferred embodiment, following step (i): toluene is added to an
30 aqueous layer resuiting from the reaction of the compound of formula (Il) or an
enantiomer, a sait, or a protected derivative thereof with the compound of
formula (11} or a salt thereof to form a biphasic mixture; a toluene layer is




WD 112/50112]1 19 PCT/ G BO 1 /05S96 The reaction was carried out under a
nitrogen atnosphere. Ethanethioamde (1 w, 1 eqg.) was added to
acetoni tr w@odsbg2tvol ) with stirring under a nitrogen atnosphgGsc/idies
resultant slurry was heated to 65C 2C whereupon a yel |l ow sol uti on was
formed. To this solution was added, dropw se, 5 a separate solution of

1- (chl oronet hyl ) napht hal ene (2.47 ws, 1.05 eq.) in acetonitrile (3 vol),
controlled in such a nmanner as to naintain the contents tenperature at 60 -
65C. Once the addition was conplete, a fgrther portion of acetonitrile (1
vol) was used as a line wash. The resultant solution was heated to 70C 2C
crystallisation was observed within 10-20 m nutes. The slurry was 10 heated

at 70C 2C beparatddofrem this biiots; %naéqilefd&e%oﬁmdnedf ﬁmgphoﬁcfaelmera@wﬁ% The

lid | tered d t th t tril I
oL M i bR S R igb el e
hours. Exaspparated IIPomptﬁrsaiurtblerm:xmoerpound of Formula (1) (Monohydrate) 15

h f
Lortobaryl O (5 AR BRIy dheteRbidrd CSI%@II;@BIEHS%&%I@ in”
conpoénd mﬁ@lutrmahakkah@w Iomexamalecnihﬁdqﬁd Stlit raﬁlpéﬂpﬁ)toaﬂ@ and ateq,
1.0 wt) ang| émémbewtﬁm Y e%rﬁﬁl'é'-@’@% hsaetmfasiyge%owﬁg % BAMP rmound of

formul a Ill& @} Wéky S stlrred in eth %% room
t enper at ur 84<Y'gpo22 NB'O \é@éy thig geoup, the \I\%%Ct'&’ﬂdﬁéy emedﬂ%mpégm
vi gor ous| ysgitéritreng. ametBQIfmmmd“éheetIawar@fum %thla@ewlew aS€Cl.faleoRed the

oot Ut SIS Bl 4 Sloderstempgratiice, 2o 1 0RATC: SHERRIK AL ARt

N(tert- but
hydr dénl ortama:pemamreol I ect ed The aqueous | ayer was cooled to OC and tol uene
25 (5 vol) was droxide (2.5 nol eq) was
slow y added, nai n'?%lar?% m&ﬁ%@#ﬁ@ﬁ?ﬁ@'é@% and the bi phasic m xture
was Vi gorously stirred for 10 min. The |layers were separated, the aqueous

| ayer was recharged to the vessel, and theNltéQA cgene |ayer stored. Tol uene
(2.5 vol) was added toﬁ%ﬁ@;&ueous | ayer amnd the m xture cooled to 0C. 32%
w w aqueous 30 sodi um 0 I was sl owy added, naintaining
the tenperature at 0C and the |pha§mp&\ﬁé’s vigorously stirred for 5
m nutes. The | ayers were separated, the agueous |ayer was discarded and the
tol uene | ayers containing tert-butyl

N- (t ert - but oxycdrieferpbly, %QO(\’@DNadqun‘mewlarﬂlh@ et hyl ] - Lhonocyst ei nate were
conbiqged in the vessel. An aqueous solution (2.5 vol) of 35 orthophosphoric
acid (1.5 nol eq) was added. The bi phasic m xture was W O 02/ 50021 20
PCT/ GBI | 1/ GS59G vigorously stirred atg 70%% 12 hours. Water (4 vol) was
then added and the m xture cooled tg 4 he aqueous | ayer was separated
and the pH was then adjusted to 5.5 u3| épncentrat ed aqueous ammoni a

sol ution maintaining the termse E' The resulting aqueous sol ution
was heated to' 75C and 5 the (6.5 vol ) added over 20 mn.

mai ntai ning the tenperature a e solution was ranp cooled from 75C
to 53C over 30 m nutes and seeded. It was held at 53C for 2 hours and ranp
cooled to 5C over 4 hours. The resulting slurry was held at that

tenperature for rﬁ’ﬂH%

washed with a 1-'2}Qem&5§<*’?H r%gnog%fﬁélano tera'?']é‘} F?qq%%g?]‘c‘]’{%%énb% E&ﬁejt hanol
(2 vol ). RYIBARHI®A COMABIMALEOMYIa (e

(2S) - 2- am no4-{[ 2- (et hani m doyl am no) et hyI ] t hi o} but anoi ¢ aci d, conpound
wi t h phosphoric acid, nonohydrate was dried at 60C in a vacuumto constant
wei ght. The reaction schene of thN8, nethod is shown bel ow. NH HC t~I HBOC
(1) ~, / ~ NHBC HCOzH. HzN ~ ~ ~ ~ ~ SNgOztBu (ii) Et OAGH20 S COrzt Bu

"NH. HCl Ag. NHBoc NaOH(aq-~ & Bu (1) HaPGa (aq) | toluene z
toluene NH (ii) NH3 (aq) to pH 5.5 Tofuene (iii) EtOH H NHz Me ~ ~5 ~Q02H
. H3PR4 NHyHerdinex Iyﬂnémw@gﬁdap @ﬁosﬁfsuItEISI? ﬁﬁ%ﬁﬁﬂ%ﬁch% gogpaynd of

formul a (1 nohyd repared .in ac ance above net hod were
tested by %‘@ﬁv TEf rﬁf‘ﬁfe‘?l'%t@}tgﬁg d(éﬂf’aﬂ &ée?f\/\)l“Wj‘ tB@é’P”@qué‘Fjdgthfr”éll”at(Wre

hum dity band of O to 90% at 25 degrees C. The results are shown in Figures
1 to 3. 20 To nmake these neasurenents, the follow ng instrunents and
paraneters were used:




WD 02/ 50021 21 PCT/ GBOL/ (1 aa9C Hi den | GASORP, Serial: | GA SA-040; Hi den
Intelligent Analyser, Mddel: HAS-022-120E, Serial: HALI GA-0042; - Flow =
495m / m nwo dsbier mal Paranmeters: 5 Anal ysis Mde: F1 VI poiaibiissS/% M n
Time: 10 minutes Max Time: 240 m nutes M Level: 0.2% 10 - |sot hernal
sequence: Tenperature : 25C Adsorption/ % Desorption/% 0 80 10 70 15 20 60
30 50 40 40 50 30 60 20 20 70 10 80 0 90 - Scans = 2 (1 cycle) It can be
seen fromFigures 1 to 3 that there is no significant uptake of 25

at nospheric noisture below a rel ative hllj 1dity of 70% X-ray diffraction
data for (2S)-2-am no-4-{[2(ethani m doyl am no)ethyl]thi o}butanoic acid,
conpound with orthophosphoric acid, (1:1 ) hydrate is shown in Figure 6.
-Tabl e 1 bel ow sets out the instrument 30 and paraneters used. Table 2 bel ow
sets out the peak listings. 3 \&D 02/ 80021 22 Table 1 PCTI GB111/ 0SS9G
Manuf act ur er Phi I i ps Anal yt4 mal Ray B.V. The Netherl| andsDi ffractoneter
TypePWL800 PC- APDSer i al DY761Tube AnodeCuLabdaAl pha 11.54056LabdaAl pha
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02/ SO( 121 desaribeditind'P4atestion Croupre t0QmBnic Synthesk tadinevskys VibGieehe 5:
Prepar at i 05,@kdftifPQBRA Wilef ahd'ddhs( h994)WhithHigs Bescribes methods for the

10 removal of such groups.

In the above reactions, primary amines are suitably protected as
carbamates, such as t-butoxycarbonyl or benzyloxycarbony! groups which may
be removed under acidic conditions, for example, by treatment with hydrochloric
acid or hydrobromic acid, or by hydrogenolysis.

15 As will be appreciated by the person skilled in the art use of such
protecting groups may include orthogonal protection of amino groups in the
compounds of formula (ll) to facilitate the selective removal of one group in the
presence of another, thus enabling selective functionalisation of a single amino
function. For example, a benzyloxycarbonyl group may be selectively removed

20 by hydrogenolysis. A person skilled in the art will also appreciate other
orthogonal protection strategies, available by conventional means as described
in Theodora W Green (vide supra).

The enantiomeric compounds of the invention may be obtained (a) by
separation of the components of the corresponding racemic mixture, for

25 example, by means of a chiral chromatography column, enzymatic resolution
methods or preparing and separating suitable diastereoisomers, or (b) by direct
synthesis from the appropriate chiral starting materials by the methods
described above.

Optional conversion of a compound of formula (l) to a corresponding

30 solvate or physiologically functional derivative may be effected by methods
known to those skilled in the art. For example, the trihydrate of the compound of




Compound of formula (1) nonohydrate prepared according to the nethod of
Exanple 4 (59) was exposed to a relative humdity of greater than 5 80%for

2 weeks. Wieomoegluct was anal ysed by X-ray powder diffractp@pcanchsssown to
be the trihydrate. (Figure 7) X-ray diffraction data for (2S)-2-am no-4-{[2
(et hani m doyl am no) et hyl ] t hi o} but anoi ¢ aci d, conpound w th orthophosphoric
acid, (1:3) hydrate is shown in Figure 7. Table 3 bel ow sets out the
instrunment 10 and paraneters used. Table 4 bel ow sets out the peak

| istings. Table 3 ManufacturerPhilips A lytical X-Ra B.V. The
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PCTI GB0O1/ WH@ireG ishee furiherdalt sotlvemny plot ab25 degreeso€ dfite tageb celativeof f or nul a
1) trih A d, i ' - tested b
reasur | g M'EFE‘ﬁ’ﬁ%ﬁr@%zﬁﬁﬁi%@éi%%@éﬁi@@%%&“ﬁ@ band of 0

to 90% at deserptipiefor te compeusdnidormaula b @osohyd@ioer e as for generation

of t{g datﬁglﬁl%%aaoﬁf&%tﬂié_ rholsturd- sofpor! RetHdrf plot abhgWegréed T HiE 5.
Conpar ati ve Exa I he%ﬁ 0 A di hxd{]@chl.OE %gﬂsal Rgﬁgge c.orrpa‘?ﬁgd of which
the conpodf@ebfelpiyeHmIdity aganst b weig L &I o s HPORA©d- by reacti ng
an i nt er ngethanémidoytaminoddtheliithig)betahoicreuial | gorhpstnd withl hydrochloric acid;
N-(tert- bt?n(axycar bonyl )-S-[2 WO (12/a0021 PCT/ @BA / 0OSS9( 28

(et hani m doyl ami no) et hyl ] - L- honocyst ei nate hydrochl oride, wi th hydrogen
chl ori de dn@urgiSisill igothemmpiatrap2d s of ¥, targetsalative theimidity Bgaiast ® NH O HCI

G Buwpg weight change (w/w) showing moisture sorption and desorption for the
compound of formula (1), trihydrate. The sorption and desorption traces are
overlaid. The sorption isotherm started starts at a relative humidity of 30%
increasing to 90%, followed by desorption from 90% RH to 0% RH.
Figure 6 is an X-ray diffraction pattern for a compound of formula (1)
25 monohydrate.
Figure 7 is an X-ray diffraction pattern for a compound of formula (1) trihydrate

Example 1: Preparation of Compound of Formula (1)

30 A) Stage 1: Preparation of L-Homoserine lactone



di oxan H ~ ~OH NHBoc .2HCI NH,) The hygroscopicity of a sanple of the

di hydrochl ori de salt prepared in accordance with the above nethod was
tested bywwessmzing its % wei ght 10 change (W w) over a taFQetBiBisasd ve
hum dity band of 30 to 80 % at 25 degrees C. The results are shown in
Figure 4. It can be seen that there was a rapid uptake of atnospheric

noi sture above 50% rel ative humdity. At 55%relative humdity, the

di hydrochl oride salt had a nass change of about 11 % at 60%rel ative

hum dity, the dihydrochloride 15 salt h a mass change of about 24% and
at 65%relative humdity, the dihydrochloride salt had a mass change of
about 32% The mass change over a relative humdity range of 30-75% was
about 47% WO 112/ 50021 29 C ai ns 1/A corrpound of forMiRBr(1) being NHZ
H H3c~11 ~N~'" w S ~~ A\, COzH . H3PO, ~B5 NAOgM) PCT/ C B111i/ 11559G or a

sol vate or ph%SI ol ogi cakl¥ functi onal—d'e'r‘l‘vaf'r ve ther eo@‘O

(2S) - 2- am no- f /{\SI/I']’\HtG‘IF(ﬂOW am neA aiatey| AddM o} but anoi cid, (1:1) 10
conmpound with phosphorl c acfd, or a solvate or physi ol ogi cal | y functi onal
derivative thereof. 3. A corrpound as claimed in claim1l or claim2 wherein

t he phosphoric ac Mt hophosphoric acid. 15 4. A CQiRQERt ddof! @ med in
any of clains 1 t%%@\?’uerel n the solvate is a hydrate. 5. A corrp%und as

claimed in claim4 wh in the hydrate is the 20 nonohydr.at A conpound
as claimed in clam ?'\{/%G%éreln the hydrate is the trihydra %29§ A et hod
for the prophylaxis or treatnent of a cIini cal condition in a 25 mamal,

i cat ed, TR apchBf, Wlsc baifled nBUE driter, 5, Pidddeh, AEReRER. Iy K pead ve
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homoserine lactone as an off-white crystalline solid.

B) Stage 2: Preparation of (2S)-2-amino-4-bromobutanoic acid hydrobromide

NH,.HBr NH, HBr
\ HBr/AcOH 3
[—\/% > 8 ™" coH
o) 0]
20 MW=182.01 MW=262.93

The reaction was carried out under a nitrogen atmosphere. L-Homoserine
lactone (1.0 mol eq., 1.0 wt) was suspended and stirred in glacial acetic acid (2
25 Vol) at 20 + 5°C under a static atmosphere of N,. To the suspension was added



20 or an enantioner, a salt, or a protected derivative thereof, with a
conpound of forrmula {I1l) CH3 /~ (1ll) HN' L 25 or a salt thereof, wherein
L is a |eqndsoggioup; followed by the follow ng steps in amyrQseiarssos(ii)
converting the resulting conpound to a nonophosphate salt; (iii) optional
removal of any protecting groups; (iv) optional separation of an enanti oner
froma mxture of enantioners; 30 (v) optional conversion of the product to
a correspondi ng sol vate or physiologically functional derivative thereof.
WO 02/ SO(121 31 PCT/GBO01 /(15S9! 14. A process as clained in claim 13,
wherein the step of converting the resulting conmpound to a nonophosphate
salt conprises a biphasic reaction using toluene and aqueous phosphoric
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' product was slurried with fresh ethyl acetate (10 vol) at 20 + 3°C for 1 hour. The

product was again collected by filtration and the filter cake was washed with

ethyl acetate (2 x 2.5 vol). The product was dried in a vacuum oven at 20 + 5°C.
30

D) Stage 4: Preparation of tert-butyl (2S)-4-bromo-2-[(tert-

butoxycarbonyl)amino]butanoate
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NH,.H,S0, NHBoc
: EtOAc, NaHCO, (aq), H
Br” " co, thu > B " co,tBu
BOC,0
MW=336.21 MW=338.24

The reaction was carried out under a nitrogen atmosphere. Anhydrous sodium
5 hydrogen carbonate (2.0 mol eq.) was vigorously stirred in water (3.0 vol) at 20 +

3°C under a static N2 atmosphere. Ethyl acetate (3.0 vol) was added and the
mixture was cooled to 5 + 2°C. A solution of tert-butyl (2S)-2-amino-4-
bromobutanoate sulfate (1.0 mol eq., 1.0 wt) in water (2.0 vol) was added over
ca. 20 minutes, maintaining a contents temperature of 5 + 2°C. A solution of di-

10 t-butyldicarbonate (0.96 eq) in ethyl acetate (2.0 vol) was then added over 5
minutes to the reaction mixture, maintaining the contents at 5 + 2°C. The
biphasic mixture was allowed to warm to 20 + 3°C and then stirred for a further
3-5 hours. The layers were allowed to separate overnight. The aqueous layer
was removed and the organic layer was washed with brine (1 x 5 vol). The

15 layers were separated and the organic layer was dried over anhydrous MgSOs,
filtered and then concentrated under reduced pressure to yield a colourless oil.
The colourless oil solidified on standing to a hard white solid.

E) Stage 5: Preparation of tert-butyl S-(2-aminoethyl)-N-(tert-butoxycarbonyl)-L-
20 homocysteinate.

NHBoc (i) K,CO5, MeOH HHBoc

: ALSH 2 Tl HEOHHN A
B >"“cosau |  HOWHN (ii) HCO,H, TBME S CO,tBu

Cysteamine hydrochloride
MW = 338.24 MW =380.15
‘ MW =334.12 (free base)

The reaction was carried out under a nitrogen atmosphere. Anhydrous

25 potassium carbonate (3.0 mol eq.) was added to a stirred suspension of
cysteamine hydrochloride (1.5 mol eq.) in methanol (5 vol) at 20 + 3°C, under an
atmosphere of N,. The mixture was stirred for 30 minutes before a solution of
tert-butyl (28)-4-bromo-2-[(tert-butoxycarbonyl)aminolbutanoate (1.0 mol eq.,
1.0 wt) in methano! (5 vol) was added dropwise maintaining the contents
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I 1117% 0011139[09195 shaking/mixing, the layers were allowed to separate. The aqueous

phase was removed and the organic phase was concentrated under reduced

pressure using a water bath at <30°C to approximately half the volume (ca. 4

vol). Formic acid (1.0 mol eq.) was added, dropwise, to the stirred TBME

solution maintaining a contents temperature of 20 + 3°C. The reaction mixture

10 was stirred at 20 + 3°C for one hour during which time a white precipitate

formed. The mixture was cooled to 5 + 2°C for at least 16 hours. The product

was collected by filtration and then washed with additional TBME (2 x 1 vol). The

solid was dried to constant weight in a vacuum oven at 40 + 2°C affording the

product as a white crystalline solid.
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Example 2: Alternative Preparation of Compound of Formula (l)

(2S)-2-Amino-4-bromobutanoic acid hydrobromide (1.0 wt, 1.0 mol) was
suspended and stirred in tert-butyl acetate (TBA, 5 vols) at ca. 5°C under a

20 static nitrogen atmosphere. Concentrated sulphuric acid (98% purity; 1.2 mol
eq.) was added to the suspension over 20min, maintaining the contents
temperature ~ 15°C. The contents were then warmed to around 20°C and
allowed to stir for at least 7h at 20°C. After 1-2h from the end of sulphuric acid
addition, crystallisation was observed. 2M aqueous sodium hydroxide solution

25 (8 mol eqs) was added over ca. 60 min maintaining the contents temperature
ca. 20°C. The pH of the aqueous was checked and found to be above 9. The
layers were separated and the aqueous layer discarded.
In a separate container, di-t-butyldicarbonate (99%; 0.95 mol eq.) was dissolved
in TBME (2 vols). This solution was added, over 20min, to the TBA solution,

30 maintaining the contents temperature below 20°C. The solution was stirred at
ca. 20°C for 4h.

32% wiw NaOH (4 vols) was charged to the reactor and cooled to ca. 10°C.
Cysteamine hydrochloride (1.2 mol eq.) was added, maintaining the contents
temperature at 10-20°C. This mixture was then stirred for ca. 30 min to allow for

35 full neutralisation of the hydrochloride. The Aliquat 175 (methyl
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5 then added over ca. 10 min maintaining the contents temperature at ca. 20°C.
Stirring for 15 min gave 2 clear layers. The aqueous layer was separated and
discarded. The organic layer is washed with water (2 x 4 vols). The organic
solution was diluted by the addition of TBME (6-8 volumes). Formic acid
(98%w/w; 0.8 mol eq) was then added, over 20 min, to the stirred TBA/TBME
10 solution maintaining a contents temperature of ca. 20°C. The reaction mixture
was cooled to -5°C for 24 hours. The product was collected by filtration and
then washed with additional TBME (2 x 1 vol). The solid was then dried in a
vacuum oven at 40 * 5°C affording the product as a white crystalline solid.
The reaction scheme of this method is shown below:
15
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N,
B N"NCo,1Bu | MW=2382

BOC,0,TBME, t-butyl acetate

rngBoc " HCI.HZN’\’SH

MW=338.24 :
W Br N CO, tBu Cysteamine hydrochloride

(i} NaOH (aq), TBME, t-butyl acetate, Aliquat 175
(i) Formic acid

NHBoc
HCO,H.H N\/\S/\/\CO ABU

MW =380.15
MW =334.12 (free base)

Example 3: Preparation of Compound of Formula (llI)

Cl

S NH.HCI
. ¥
P . MeCN
NH, —_—

MW =75.13 MW =176.64 MW = 251,77
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under a nitrogen atmosphere. The resultant slurry was heated to 65°C +2°C

whereupon a yellow solution was formed. To this solution was added, dropwise,

5 a separate solution of 1-(chloromethyl)naphthalene (2.47 wts, 1.05 eq.) in

acetonitrile (3 vol), controlled in such a manner as to maintain the contents

temperature at 60 - 65°C. Once the addition was complete, a further portion of

acetonitrile (1 vol) was used as a line wash. The resuitant solution was heated

to 70°C +2°C: crystallisation was observed within 10-20 minutes. The slurry was

10 heated at 70°C +2°C for a total of 3 hours and then cooled to room temperature.

The solid was filtered, and the cake was washed with acetonitrile (2 x 5 vol). The
resulting white solid was dried in vacuo at 45°C £5°C for at least 16 hours.

Exampie 4: Preparation of Compound of Formula () (Monohydrate)

15
The reaction was carried out under a nitrogen atmosphere. A mixture of
tert-butyl S-(2-aminoethyl)-N-(tert-butoxycarbonyl)-L-homocysteinate compound
with formic acid (1:1) (a compound of formula Il) (1.0 mol eq, 1.0 wt) and 1-
naphthylmethyl ethanimidothioate hydrochloride (a compound of formula Ill) (1.2
20 mol eq) was stirred in ethyl acetate (6 vol) at room temperature for 2 hours.
Water (8.5 vol) was added and the mixture was vigorously stirred for 30 mins.
The layers were allowed to settle and the aqueous layer containing tert-butyl N-
(tert-butoxycarbonyl)-S-[2-(ethanimidoylamino)ethyl}-L-homocysteinate
hydrochloride was collected. The agueous layer was cooled to 0°C and toluene
25 (5 vol) was added. 32% w/w aqueous sodium hydroxide (2.5 mol eq) was slowly
added, maintaining the temperature at 2°C and the biphasic mixture was
vigorously stirred for 10 min. The layers were separated, the aqueous layer was
recharged to the vessel, and the toluene layer stored. Toluene (2.5 vol) was
added to the aqueous layer and the mixture cooled to 0°C. 32% w/w aqueous
30 sodium hydroxide (1.0 mol eq) was slowly added, maintaining the temperature
at 0°C and the biphasic mixture was vigorously stirred for 5 minutes. The layers
were separated, the aqueous layer was discarded and the toluene layers
containing tert-butyl N-(tert-butoxycarbonyl)-S-{2-(ethanimidoylamino)ethyl]-L-
homocysteinate were combined in the vessel. An aqueous solution (2.5 vol) of
35 orthophosphoric acid (1.5 mol eq) was added. The biphasic mixture was
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5 then ethanol (6.5v added over 20 min. maintaining the temperature at 75°C.

The solution was ramp cooled from 75°C to 53°C over 30 minutes and seeded.
It was held at 53°C for 2 hours and ramp cooled to 5°C over 4 hours. The
resulting slurry was held at that temperature for 20 hours. The product was
collected by filtration and was washed with a 1:1 mixture of ethanol/water (2 vol)

10 and then with ethanol (2 vol). A compound of formula (1), namely (2S)-2-amino-
4-{[2-(ethanimidoylamino)ethyljthio}butanoic acid, compound with phosphoric
acid, monohydrate was dried at 60°C in a vacuum to constant weight.

The reaction scheme of this method is shown below.

5 \HM
NH.HC)
NHBoc (i) oA : H NHBoc
H C H
H. Me
HCO,H.H,N ~Ng /\/\COZtBu —_— YN ~g /\/\002“3u
(i} EtOAc/H 0 NH.HCI
Aq.
NHBoc
NaQH(aq) \”/n \/\ /\/\ CO,tBU (i) HyPO, (aq) / toluene
——e ~~-
toluene (ii) NH; (aq) to pH 5.5
Toluene iy EtoH
NHz
Me
\H’N N N"coH HPO,

15

The hygroscopicities of three samples of the compound of formula (1)
monohydrate prepared in accordance with the above method were tested by
measuring their % weight change (w/w) over a target relative humidity band of 0
to 90% at 25 degrees C. The resuits are shown in Figures 1 to 3.

20 To make these measurements, the following instruments and
parameters were used:
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M-Level: 0.2%

10 ~ Isothermal sequence:

Temperature : 25°C
Adsorption/%  Desorption/%

0 80
10 70

15 20 60
30 50
40 40
50 30
60 20

20 70 10
80 0
90

~ Scans = 2 (1 cycle)
It can be seen from Figures 1 to 3 that there is no significant uptake of
25 atmospheric moisture below a relative humidity of 70%.

X-ray diffraction data for (25)-2-amino-4-{[2-
(ethanimidoylamino)ethyl]thio}butanoic acid, compound with orthophosphoric
acid, (1:1) hydrate is shown in Figure 6. Table 1 below sets out the instrument

30 and parameters used. Table 2 below sets out the peak listings.

35
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Table 1
Manufacturer Philips Analytical X-Ray B.V.
The Netherlands
Diffractometer Type PwW1800 (PC-APD)
Serial DY701
Tube Anode Cu
LabdaAlpha1 1.54056
LabdaAlpha2 1.54439
RatioAlpha21 0.50000
Divergence Slit Automatic
Receiving Slit Fine
Monochromator Used YES
Generator Voltage 40
Tube Current 45
File Date & Time 4-O¢t-2000 3:23
Data Angle Range (°20) 6.0000 - 45.0000
Scan Step Size (°20) 0.020 '
Scan Type STEP
Scan Step Time 4.00
5 Table 2
Angle Relative Intensity (%)
(°20)

7.2900 100

7.5100 19.4

8.5000 1

12.0650 0

14.4950 60

16.9250 2

18.4300 16

18.6950 2
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20.3350 2

20.7400 1

21.1200 1

21.8250 6

22.2150 10
22.4500 12
23.4950 2

23.7100 4

24.1450 38
25.3450
25.8800
26.4950
26.6750
27.4650
27.9600
28.4050
29.0200
29.4950
30.1800
30.7400
31.8000
32.1800
32.5200
33.8400
34.4650
35.5200
35.8150
36.5950
37.8300
38.5550
39.2200
39.7850
40.9400
41.5450
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42.0900 1
42.5700 1
43.7200 1
44.4700 2

Example 5: Preparation of Compound of Formula (1) (Trihydrate)

Compound of formula (I) monohydrate prepared according to the

method of Example 4 (5g) was exposed to a relative humidity of greater than
5 80% for 2 weeks. The product was analysed by X-ray powder diffraction and
shown to be the trihydrate. (Figure 7)

X-ray diffraction data for (2S)-2-amino-4-{[2-
(ethanimidoylamino)ethyl]thio}butanoic acid, compound with orthophosphoric
acid, (1:3) hydrate is shown in Figure 7. Table 3 below sets out the instrument

10 and parameters used. Table 4 below sets out the peak listings.

Table 3

Manufacturer Philips Analytical X-Ray B.V. The Netherlands
" Diffractometer type PW3040/60

Serial Number DY1379

Tube Anode Cu

K-Alpha 1 Wavelength (A) 1.54056

Divergence Slit Angle (°) 0.1250

Receiving Slit None

Monochromator used YES

Generator Voltage 40

Tube Current 45

Data Angle Range (°20) 5.000 - 45.000

Scan Step Size (°26) 0.0128

Scan Type Continuous

Scan Time per Step (s) 2999.33

Sample Preparation Sample filled into a capillary tube

Detector Raytech PSD

PSD mode Scanning PSD
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Number of active PSD 591.00
channels
PSD pitch 0.0533
Divergence slit Slit Fixed 1/8°
Hybrid Monochromator 2xGe220 Asym. (hybrid)
Mirror X-ray mirror Cu (hybrid MRD)
Table 4
Angle (°20) Relative intensity (%)

6.558 45

7.261 84

7.748 15

11.469 1

13.127 13

13.530 30

15.529 5

17.241 27

18.082 17

18.288 12

19.688 6

19.867 7

20.122 77

20.302 40

20.884 34

21.877 65

22.025 100

22.520 9

22.943 18

23.041 30

23.182 43

23.380 41

23.796 24

24.422 17
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24.607 7

24.934 9

25.569 23

26.156 35

26.432 7

27.347 73

27.499 23

27.796 3

28.195 20

28.743 12

28.961 18

29.313 7

29.861 6

30.011 8

30.225 25

30.810 7

31.095 16

31.366 33

31.541 8

32.228 6

32.585 7

33.260 13

33.473 13

34.113 5

34.387 1

34.676 7

34.866 12

35.020 7

35.284 3

36.287 6

36.578 8

36.761 17

37.054 4

37.530 13
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The hydroscopicity of a sample of the compound of formula (1) trihydrate
prepared in accordance with the above method was tested by measuring %
5 weight change (w/w) over a target relative humidity band of 0 to 90% at 25°C.
The instruments and parameters used were as for generation of the data shown
in igures 1 to 3. The results are shown in Figure 5.

Comparative Example A
10 A dihydrochloride salt of the compound of which the compound of
formula (1) is the phosphate salt was prepared by reacting an intermediate
product of example 1, namely tert-butyl N-(tert-butoxycarbonyl)-S-{2-
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(ethanimidoylamino)ethyl]-L-homocysteinate hydrochloride, with hydrogen
chloride and dioxan at room temperature, as shown below.

5 .
NH. HCI 0 NH 0o
)k s HCl
/\,/ —— S
N OBu  gioxan ﬁ/\/ OH
NHBoc .2HCI NH,

The hygroscopicity of a sample of the dihydrochloride salt prepared in

accordance with the above method was tested by measuring its % weight
10 change (w/w) over a target relative humidity band of 30 to 80 % at 25 degrees
C. The results are shown in Figure 4.

It can be seen that there was a rapid uptake of atmospheric moisture
above 50% relative humidity. At 55% relative humidity, the dihydrochloride salt
had a mass change of about 11%; at 60% relative humidity, the dihydrochloride

16 salt had a mass change of about 24%; and at 65% relative humidity, the
dihydrochloride salt had a mass change of about 32%. The mass change over
a relative humidity range of 30-75% was about 47%.
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Claims
1. A compound of formula (1) being
H §H2
HiC N ™ A
I T e SCoH HPO,
NH (|)

or a solvate or physiologically functional derivative thereof.

2. (28)-2-amino-4-{[2-(ethanimidoylamino)ethyl]thio}butanoic acid, (1:1)
compound with phosphoric acid, or a solvate or physiologically functional
derivative thereof.

3. A compound as claimed in ciaim 1 or claim 2 wherein the phosphoric
acid is orthophosphoric acid.

4 A compound as claimed in any of claims 1 to 3 wherein the solvate is a
hydrate.

5. A compound as claimed in claim 4 wherein the hydrate is the
monohydrate.

6. A compound as claimed in claim 4 wherein the hydrate is the trihydrate.
7. A method for the prophylaxis or treatment of a clinical condition in a

mammal, such as a human, for which an inhibitor of nitric oxide synthase is
indicated, which comprises administration of a therapeutically effective amount
of a compound as claimed in any of claims 1 to 6.

8. A method according to claim 7 wherein the clinical condition is selected
from arthritis, asthma, rhinitis, ileus, migraine, pain and irritable bowel syndrome.

9. A compound as claimed in any of claims 1 to 6 for use in medical
therapy.
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of claims 1 to 6 and a pharmaceutically acceptable carrier or excipient, and
optionally one or more other therapeutic ingredients.

11. Use of a compound as claimed in any of claims 1 to 6 in the
manufacture of a medicament for the prophylaxis or treatment of a clinical
condition for which an inhibitor of nitric oxide synthase is indicated.

10 12. Use according to claim 11 wherein the clinical condition is selected from
arthritis, asthma, rhinitis, ileus, migraine, pain and irritable bowel syndrome.

13. A process for preparing a compound as defined in claim 1 or claim 2 or
a solvate, or physiologically functional derivative thereof which comprises the
15 following steps:
(i) reaction of the compound of formula (li)

NH,

H N . ~. (”)
2 \/ . S PN COZH

20 or an enantiomer, a salt, or a protected derivative thereof, with a compound of
formula (llI)

CH,

)\ )

HN L

25 or a salt thereof, wherein L is a leaving group;
followed by the following steps in any order:
(i) converting the resulting compound to a monophosphate salt;
(iii) optional removal of any protecting groups;
(iv) optional separation of an enantiomer from a mixture of enantiomers;
30 (v) optional conversion of the product to a corresponding solvate or
physiologically functional derivative thereof.




109K ()- | &LOYKYR ()-10$10$10$ " 9$1098& ()- 009$1098& ()- % Re|[:vU4 |
| 3" L109KI& ()-1 | 03F109KY& ()-m 3F10%#d& ()-m 3FL0%VEME () - m @F10%

t& ()-m | wal@Pdewd ()- eOX[[:vUA | | " s& 10%%& ()-fl 1" 10%ERGBI/EHs96

| 11099 ()- | 109%KIR ()-f | H #10%KI& ()- | F Y: 109K () -

X<c| [ NA41OKYAOKYAOKY |9 100K%&' ()-fl |V 5$10%8& ()- s . $100TKWT& ()-S

| Qs . $109%& ()-S | F+! 109K ()-Zt|[: NA4L10 1 91098& ()-1 | Fs1098& ()-|

| 11098& ()- 13"L109%& ()- | @109%& ()- | 9109%& ()-to| [: NAALO ' #109%& ()- Tl

'10% & ()-1 1"10%& ()- "~ $10%& ()-@| 4$109%6& () - @ Mb10Y%B& () - goV&| obU4
| S1099x$9&' ()-10$10$10$1 || L3 $109%8& ()- L3 $109%s! $& ()- sOYL09$&' ()-f
|+ 1098& ()-&) :)2e|[:bUs | 13Y10%0x$9& ()- |1:1090x$9& ()-1 2H@10W$& ()- @

4 | % 1/(8‘%2323& ()- Ald?oééwag%%ﬁméhllplcfamwmrém tﬁél[sité’%f bg%%‘gﬁ ?%‘Fé ) -
00X 0 - 0 -

| bowson (e bounst fue o aphssPhaeaihcomblisos sBIRSlS SAHER  Headi ng

43] c" Headsnng tolakne éHdeanilethsﬁpﬂjcquhbhleadlmg 73] c" "Heading 83]c" "Heading

93] c"A "Default Paragraph Font "+5?H PT\cipryTejm|[/FSL | Cl K{~J @

[#9%" , 1 J3769<; >MBYEG KKM?QSUKVWK\ ~L" 2cef f hkl f osuvz| S
" dEKARUS- U16 ; { 10gAgE¢ess asickimeddn tladuXiSodkeclaim 145vRe(sm followiigstep

Roggg}g '( ?' &P%I}A@ﬁ P?é%%@?&bn%&d%ﬂ@ﬁ%@??é%@ﬁﬁngrom the reaction of a

<=>7 @G\BCDEReMPIMARbETRasiaNAean prantigmek BgEall 1r Arivetacied dakyative ~
" #3%& () * thereof with a compound of formula (Ill) or a salt thereof to form a biphasic
mixture;
10 a toluene layer is separated from this mixture;
an aqueous solution of phosphoric acid is added to the toluene layer to form a
further biphasic mixture; andan aqueous layer is separated from this further
mixture.



