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and salts, and pharmaceutically acceptable esters and amides thereof, in which:
R, is a C,; straight or branched chain alkyl group, a C,salkenyl group, a
C,.salkynyl group, a C,ccycloalkyl group or a C,ccycloalkylC, ;alkyl group;
Q is an alkylene, alkenylene or alkynylene group having 3 to 6 carbon
25 atoms and which may optionally be substituted by one or more C, ;alkyl groups;
a group of formula -(CH,),X(CH,),- where p is 2 or 3, g is 1 or 2 and X is
S(0), where x is 0, 1 or 2, O or NR? where R? is H or C, calkyl; or
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30 substituted by one or more suitable substituents such as C,calkyl, C;¢alkoxy,
hydroxy, halo, nitro, cyano, trifluoroC,alkyl, amino, C,calkylamino or
diC, qalkylamino.
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30 Thus, in a further aspect, the present invention provides a compound
selected from:
S-{(R)-2-(1-iminoethylamino)propyl]-L-cysteine;
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“.treatnent of a clinical condition in a mammal, such as a hunman, for which
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phar maceutical ly acceptable salt, solvate, or physiologically functional
derivative thereof in the manufacture of a nedicanent far the prophylaxis
or treatnent of a bacterial infection. Hereinafter, the term"active
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ina 35 fl ured basis such as sucrose and, acaci a. or, trﬁ%ﬁsz{?th and

pasti | | eBON-OPDIRROi>IEIve Fray R dimplicgted, slich @sr BHRPISM, Nehe

ac20ve i hypephagla.in a basis such as gelatin and glyceri n or sucrose and
acacia. Prefer it e f .

o tact ve dosctarublisr of BRERS ol IRkt MisliBsAaldRs SO0, B0 Bfefiive
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regard tReHRECIRRIHalgNa.f ahalbetlam%ﬁopaﬁhaﬁﬁeaﬁqma eﬂoW'th‘é'ﬁB?Beﬁ HGE@"'%"Lﬁt abl e
f @5 or al négliEidia s pamt h9sbdiated With WlRchormY Bowe) LisERIErs, e@cqnﬁ@blegadmela

e ARRES e na Bordhas el o, el ToBRER ) BOECTT LS
der i vat i paintdssoeizted withodanoenand fibsomyalgia. eact i on of t he conpound of
formuila (11) Nhlﬂ'tl‘%rm“'orE',ZNnY\ib\it%RZ"be’Nét Byr?tﬁase may be of advantage in
preventing the lymphocyte loss associated with HIV infection, in increasing the
30 radiosensitivity of tumours during radiotherapy and in reducing tumour growth,

tumour progression, angiogenesis, and metastasis.

Accordingly, the present invention provides 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, for example, an iNOS inhibitor is indicated,
35 which comprises administration of a therapeutically effective amount of a



or an optical isoner, a salt, or a protected derivative thereof, wherein R

. is as defined above, with a conpound of formula (IIl) CH3 .. (I!l) 2~ HN ~

L or a sal VOi62895f, wherein L is a | eaving group, nost sui PEBEPIHOISEI-

al koxy group,- for exanple ethoxy, or an alkylthio, aralkylthio or aryfthio
group e.g. a benzylthio) or 1- or 2-naphthyl nethylthio gro?q;nmbzowed by
the following steps in any 25 order: (ii) optional renoval

protecting groups; (iii) optional separation of an optical isoner froma
m xture of optical isoners; (iv) optiogal conversion of the product to a
correspondi ng salt, solvate, 30 or physiologicaNy functional derivative

t her eof . WD 99/ 62875 10 PCT/EP99/ @583 2 1 0 C T 2002 Wen L is C, ~

al koxy, tdaﬁn;s@md Id?nfdrmﬂsé D, (dr) aabﬁdrﬂ\éﬁéﬂtlbﬁllyﬁféc%é fblé %aﬂpléﬁlv&& abr

R on o e i o e s
Zlnkél E) :n cprowdebkalméﬂwod for taemrbbh?laglsootptreahnemteaf:hnanﬂa?nmdﬁteh mrﬁgng In
o 5 ot kERer shh 8 AR & 400 Int freelea HiPechlte effesit hr e
ComPounddnegnticor puowdes | &) nmﬂabctafbr shehplopblylads orvtieatiert ofnaeckmiedl y or
may be pc%lﬁ@lﬁ%‘?u Q¥le’£§éd“?ﬂﬁn°értﬁ’r"t hﬁlﬁe%ﬁgrya\ﬁ@' lméﬁ%ﬂ’{!‘ EhﬁJrlPl‘?érSO”

skilled in escrl hearer ef a!
Tet r ahed@Rech thepresent lnwwomerov_tdﬁ@qg@th@% ﬁspfﬁﬁdyoahymmn taeqtmqntand
salts an@f@rﬁgcﬁgﬁgﬂnfgﬁ,bﬁatlves t hereof may be prepared froma conpound of

formula (1V): Hz ra ected derlvtlvethreof by
coupling with él‘é'@ﬁrﬁgﬁﬂ'@tb‘ﬁ élﬂﬁ\pﬁﬂﬁe?'% qi&il\?é 3 ¢apeiing of Sermulg (b BE fed
derOvat i mahhebeofcalmﬁmcﬁptatﬂe saft, 8slvae, bnmyahmgicandfuhctnoﬁaladérmaﬂv@g

g oup { HedF TR s e e artanl, Bthe A HE SioehlRbdlor,

conpound trefatmentrof @ ¢lingalecandition luteompoinmabeyichcys Behuman; et whickseer may
react wij 181‘96'808#19% BidlO amfg‘esé Wor €raiBitehn GQTS mrgfssgxl 1 @@xcaaq@aonw ate

organl c solvent . reac ase Ssuc

1, 8-di az&ﬁﬁt‘iﬁﬁ@ro[t!’ieiﬁ €ﬂ @ﬁ@l‘é‘@eq’ %rs:@mﬂoua svﬁ{qra}ula(ji) pr \ﬁnPBﬁr%ﬁEﬂ”H]

re¢Bgni sedcytadns salti kbR@té Noit PRySiblogicAlly annaﬁonmldenv@ﬁmqueﬁbbfqbrfmenul a
(11) and_salt ecte

reduct i Ocheqf&yﬁa)gggq{qu%atmu%ntnapgﬁ Héﬁ%m\é?goéfygﬁgﬁé @Wﬁ%%)ﬁs%agée 88nd of
formul a @xh)itis OMOaSthnt8Hd dl préfdred aspect, there is provided a compound of
formula (I) or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof for the prophylaxis or treatment of arthritis, asthma,
20 ileus, and migraine. In a further aspect, there is provided a compound of
formula (I) or a pharmaceutically acceptable salt, solvate, or physiologically

functional derivative thereof for the prophylaxis or treatment of a bacterial

infection.
The amount of a compound of formula (1), or a pharmaceutically
25 acceptable salt, solvate, or physiologically functional derivative thereof which is

required to achieve a therapeutic effect will, of course, vary with the particular
compound, the route of administration, the subject under treatment, and the
particular disorder or disease being treated. The compounds of the invention
may be administered orally or via injection at a dose of from 0.1 to 15600mg/kg
30 per day, preferably 0.1 to 500mg/kg per day. The dose range for adult humans
is generally from 5mg to 35g/day and preferably 5mg to 2g/day. Tablets or
other forms of presentation provided in discrete units may conveniently contain
an amount of compound of the invention which is effective at such dosage or as
a multiple of the same, for instance, units containing 5mg to 500mg, usually
35 around 10mg to 200mg.



OzZN v ' C02H NI) R PCTI EP99/03583 2 1 0 C T 2002 or a protected derivative
thereof, wherein R is as defined above. Conpounds of formula (VI) may be
prepar ed PP $928%ds anal ogous to 5 those described by YanadiC@&R8Y 3%I in
J. Med. Chem 30 (11 ), 1984-91, (1987) and Hassner and Dehaen in J. Og.
Chem, 55, 5505-5510, (1990). Thus, reaction of the conpound?bﬂﬁiﬁ@lfornula
(I'V) or a protected derivative thereof (for exanple, where the am no group
is protected with an acyl group such as tbutoxycarbonyl and the carboxylic
acid group is protected as an ester, s@ch as a 10 tert-butyl ester) vith

ni tronmet hane and the appropriate al dehyde R CHO, wherein R is as defined
above, in the presence of piperidine yields a nitro conpound of formula

(V1) or a protwhikd Heris vaiosgibld hésreothe Geompounts of ff@fmulaa @, Jorora a

bt 't or my Pty Glticthyae s RPiE Rt b pard” oP BRGS0 BEicRly HREH tq‘%@v&a“’”p"””d
wher ei n tRereef ako deg~adoinibtered wiane, ait axi preferablef té oprademt ( ¥l lak) .a 20 a

CozH Nni vative thereof, for exanple, wherein the am ne
[ r ot eépané‘c@ﬁt an 'ﬁﬂi r'ﬁ)u such as t- but oxycarbonyl and the acid is

proPected as aﬁCQ@dé%ﬁlbr ﬂﬁldﬁe%mc‘nveallﬂmfUé'@?érPfOVW@Sr 8aphponaesuticak
COWpoundﬁ)rﬁfuléﬁUd“%&ﬁpﬁélhb) aa%n(ﬁﬂdn'd) dFejorRful &t (I?Céleda ' ﬁhéﬂné 'h&alﬁm vent,

h hi VO
59/ 62675582 HIGRIELRol BRISEHE. 11 00190 isBE THICBBHSHNALV D ANE AL FEL | V).
(V), (vt pharm@@butwy)awwtametwhed oegicigibhy end luptionkiiprene ommord al |y
aval | abl §w rﬁﬁ%%é&?%t'ﬁ ﬁ%ﬁﬁeﬁt?y met hods of organic chemstry well known to

the' pers The protecting groups used in the
pr&dar ati on ofTbermeslemtsmaénﬂm @alfcap®vides ﬁwu@@ orﬁsaedompomndomfvfennutmal

& gani ¢ oA RRackkbanl BLORRLRESA SAate or EHRSTALARGIPIHASNSE
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hyth ochl mmunecdldOMerhydcmtasomtbmmod,asd‘rmab)y Inya rprgéaToe g sispectitheave is be
appr eci %@R’na@’ q‘%oﬂﬁo?ﬁ;ao?)gcft) rﬁEha )L BE A1 ‘haH%ScQunéz!{iﬁ{ha%é’ﬁt‘asfe' 991 groups

may i ncl 1'on o am no "grou oun s of
f or mul a $Qlvate; ®rf Slologlpelly rﬁ@n@mnebﬂewatr@rmﬁaeofom ﬂmn@ﬁmdpcmre phe

pr esencen@liicineieor tﬁé‘H?o;ﬂ‘lWé&hﬁ Bgtrféﬁ{rﬁéﬁt' Mea Emneav &Ft?ddn@ﬁ‘sé%é?f frémsi ngl e
am no function. For exa a bhenzy oxycgr bony roup gr dA%ﬁtlvely

removed YOI r3YBAR. y§U§: aﬂdp@'%rémesléﬂla grtlp@lr ?ﬁ eels tthWiel is Breci ate
otZ®r or¢dragennd of edremila o), Sor at aﬁﬁacaM@Gllﬁté&deaB!@nsﬁlmt sonale, ngrans as

B
d b 20 dora W Th d
of "t he VG eIPIg IBE AR eﬁi%**éﬁh%os*‘ﬁaﬁ%m%ﬁf SRR L SRR of T he
cor r espdioditivg) proptadaxis or tieatruest of @ baetesiapinddction. neans of a chiral
chr omat ogr aphy, H&%I Héﬁ(]ar B YRS "'écﬁﬁsﬂb%d|€ﬁ'5 rﬁ@éﬂ?%scgﬁqgghﬁﬂaéf'faﬂnélﬁd

separ ati ng suita hstereoi soners nthesis from
t he appr®brarad Phasmageutieally aeeaniakle sait, [so/ater Ap@hyaiakesicab funsoaal

Ox5 onal derpratvesheregif a conpound of forrmula (1) to a correspondl ng salt
e e WSS ok o P 5 aBrloF gRgh gL o258
or subcutaneous, intradermal, lntramuscu!ar intravenous and intraarticular),
inhalation (including fine particle dusts or mists which may be generated by
means of various types of metered dose pressurised aerosols, nebulisers or
30 insufflators), rectal and topical (including dermal, buccal, sublingual and
intraocular) administration although the most suitable route may depend upon
for example the condition and disorder of the recipient. The formulations may
conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. All methods include the step of
35 bringing the active ingredient into association with the carrier which constitutes



30 physiol ogically functional derivative may be effected by methods known
to those skilled in the art. According to a further aspect) the present

i nventi on gdrnov( %d®%S novel internediates for the preparation BETESRHIREYs of
formula (1), Tor exanple: conpounds of formula (11) as defined above, or an
optical isomer, a salt) or a 35 protected derivative thereof] Ugaz@d%cul arly,
a conpound sel ect ed from WO 99/ 62875 13 PCT/ EP99/ 03583 2 1 2002
(R, R -t-butyl-2N-t-butoxycarbonyl -2, 6-di am no- 5- et hyl - 4-t hi ohexanoat e;

(R S)-t-butyl-2N-t-butoxycarbonyl -2, 6- @ am no- 5- net hyl - 4-t hi ohexanoat e;

S, S)-t-butyl -2N-t - but oxycar bonyl - 2, 6- di am no- 5- net hyl - 4-t hi ohexanoat e;

S, R -t-butyl-2N-t-butoxycarbonyl -2, 6-di am no-5-net hyl - 4-t hi ohexanoate; 5
R R/'S) teh&by ma-dccessoryiogrdients: Zn@edeeaﬁtheférmlbtxbnsaatdﬁpmpaxadw
R,
hi
a

| cl?/hgiatnoﬁi@ml éw'd&n@'\ @%%ﬁbpﬁ%\ ozg?sto%iﬁcmar{r‘ @H&qug%ﬁéﬁt'mﬁm liquid

m no- 5- @@r@efﬁgp@,ﬁylelmdmdemggm]@gcr@rs Yor both and then it necessary, shaping
R -t- bm@yﬂmabbﬁnmjwdggfm,humbhenzyl oxycar bonyl - 2, 6- di am no- 5- net hyl|
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(
(
(
t
[
(R
10 4-t hi ohexan

{R S -t-butyl - %W%@H%@@&r@@nﬂe—sﬁﬂt HRVEAJIPR SR nlAr - orab admipisiationnet hy!
4-thi ohemavaieeﬁfesented as dlscrete umts such as capsules cachets or tablets each

(S, S)-t-by t butdoégca,rb ?nﬁé” DA bong t2 - et hyl
4-1 hi Ohex%q{ﬁglp@g fspredetermine moun t é“ingredient;’ as a powger or

(S, R) - t - lgrapuleaNas-dedhutipaasia sybpémsior irz phoagwsousoliguid 2r G dorvaquedsnet hy|
4-th ohe t

(R 9)- L BTT- P BRDIER B EURDRL ST B IS 5. et ny
| Qn ohea@iwgan@redaem may aiso be presented asa bolus electuary or paste

(RRS)-t- bUtY'A 2615t A ?ﬁéd@ﬂ 'co%r@@élébt'&W%ﬁfdﬁ@yept%n@t!g'wﬁm BRz520

but oxynet 4-t hi ohexanoat In a rticul ar, aspect vent,i %n) t he

conpound %ym%?nﬁF%Fs(SPW 'ﬂgr%%tét ed;a mpigssed tablets may be prepared

EE g t- mﬁru;{sregﬁtr@ inuA @Wt@@tegmadmﬂa thedaetiveningredieint in -2Afrebiflobdngfoahe and
t- - oxycar [0)¢ n m no

ot ! - 2 S ofEsth RBRER! kcgtaRR RS, BRI NEE Y VAT Bokrigpr KEMETHDd0RES o

f orlitul a (dMu)enb,rlebettaimguseﬁabemtwetoerdmnhramgsagm tMeuldedtablets mayobe

conpoundgy de fb@f%bp:@j{.t b suB tlé ‘n’rﬂd}rné’a mixture of the powderéed compoynd

(R R S~t- -5-cycl opro
t hi ohexarﬁBQ‘ﬁ&enGGeWﬂBlaﬂ b@'t"éod' . véﬁ‘?v@?'%? RAY 0@89{5@’%9@ QS’Iat?‘é)r%ul a

(1) are elcsmweﬁauha;fiselfahﬁam@ﬂ 3b Qs tbYrotide soWE ntNedireRagp®fide of
formul a /(aé% part %eﬂy a conmpound sel ected from WD 99/ 62875 14
ygingregiant

PCT/ EP99 e¥ho2
(R2®) -t -butyl - FNrmutatibnsytc&r pamﬂter@l\lra(dmmilstraoenhmlc)ude @qgdeaus rands nogi-hyl - 4t

hi ohexan_%g.hegué Serifd iR sfgintﬁ&rfs% HrOYHEY. ety binf-oNidants, bllifers)

oeth ohe
bacterlostats and solutes which render the formulation isatonic with the blood of

the intended recipient; and aqueous and non-aqueous sterile suspensions which
may include suspending agents and thickening agents. The formulations may
25 be presented in unit-dose or muilti-dose containers, for example sealed
ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition
requiring only the addition of the sterile liquid carrier, for example saline or
water-for-injection, immediately prior to use. Extemporaneous injection
solutions and suspensions may be prepared from sterile powders, granules and
30 tablets of the kind previously described.
Formulations for rectal administration may be presented as a
suppository with the usual carriers such as cocoa butter or polyethylene glycol.
Formulations for topical administration in the mouth, for example
buccally or sublingually, include lozenges comprising the active ingredient in a
35 . flavoured basis such as sucrose and acacia or tragacanth, and pastilles

R R/
4-



5 v '

(S,S)-t-butyl-2N-t-butoxycarbonyl-6N-(1-i m noet hyl)-2, 6-di am no-5-net hyl - 4t
hi ohexano¥®99/6285 PCT/EP99/03583
R)-t-butyl - 2N-t - but oxycar bonyl - 6N- ( 1-i m noet hyl ) - 2, 6- di am no- 5- et hyl - 4t hi o
hexanoate; (R)

R/ S)-t-butyl - 2Nt - but oxycar bonyl - 6N- (1-i mi noet hyl ) - 2, 6- di ani Ad-EHTeliy! - 410
t hi ohexanoate; (R, R/ S)-t-butyl-2 N-t-butoxycarbonyl-6N-(

1-i m noet hyl) -2, 6-di am no- 5but oxynet hyg - 4-t hi ohexanoat e; and -

(R RS)-t-butyl-2N-t-butoxycarbonyl - 6N (1-im noethyl)-2, 6-di am no-5cycl opro
pyl - 4-t hi ohexanoate; 15 and salts and sol vates thereof. In a particular
aspect oforhpesingvihet motive tihgreatiotteirt @adbdeisi sach vas @feldtin rand glycerihSor
(RR-t- Q}’:Er&e{?aw'g as%#{ oxycar bonyl - 6N- (1-i m noet hyl ) - 2, 6- di am no- 5- net hyl -

hi ohexanoat e 0 ‘or solvate thereof. 20 For a better under st andi ng of
t he inventi on,Prefierred|unitvidogages afopmetations gl‘a/élnow confaiping ldnu sffeetiveon.
SYNTHETI 4, &
(R o1 SRR Ebid, o ah L idntite fragtion terest, of the active

dr odRBERdigRt. or S-[(R) - 2- (1-i ni noet hyf ani no) pr opyI] L- cyst ei ne

d' hydrochl ori de sRguldebe understood that in addltlon to the m%redlents pgrrrt]xc#(l)aglynet hyl

R, R~-t-butyl - 2N-t - but b
40 hr onanahtaned apoxes The otmaYoRs of 1 by BRI Ay dgaties het BaeDiS s or
(7.26 g,cottvedtional in B8 zﬁr‘ﬂlwms_:ﬁtegdrd todthbktgpe @feformulAdh, inc@(&stion, for

700t 208 amng@e;*éés%‘ﬁ{a@?&%fé?ﬁ%;?g@ng&é’gﬁ&%ﬁ&%ﬁ%ﬁ&%ﬁ&f%é@ 3 e
(b1 g, 26.2 Asesirdingntd B Sudharzaspeyblo(ﬁ[memmqamaec theemds (proviled 2 26. 2
mol ) argfobbss m&tgfe?)a%g Lae‘jcdfhﬁ&ﬁﬂgséfy rr?r‘fﬁul QQ}E o"f‘t ﬁ6$aﬁ Ué}ﬂfét ”'cg’ ogen.

The mxture was t1tl0 atet
aqueous H%S'OIQQ'QE"MWIQEP”@(@%W%'VE%F?E?@F vieh eempirises: and t hese extract s

wer e washed w é i) he et Ootheoshmpo i of fpmatL(lwat er and brine, then dried
and evaporate Purification by coI um chr ormat ography afforded the title

conpound as a .) colourless oil whic crystalllsed to give a white solid on

pr ol onged st andi ng. 10 LC/ El ectrospr 2 l\/ass Spec., RT 4.93 min, MH 469

(100% , M+NH4+ 486 (70% 8H, 1.27 (3H d, Me}. 1.44 and 1.47

(ea9H s, Owe3), 2.92 (*!3'!"1 W;323andﬁ)38(ea1H m 6-H),
%9(1H brm 2-H), 5.11 1s 150—|2Ph)531and542(ea1H br,

N .34 (5H m Ar-H). G rcuI ar Dichroismspectrum (MeCN) 210 (+0. 42) and

233’ (- 0 11) nm 20
or an optical isomer, a salt, or a protected derivative thereof, wherein R' is as

defined above, with a compound of formula (lll)

CH,

41\ ] (1

20 HN

or a salt thereof, wherein L is a leaving group, most suitably a C, 4 alkoxy group,
for example ethoxy, or an alkylthio, aralkylthio or arylthio group e.g. a benzylthio,
or 1- or 2-naphthylmethylthio group; followed by the following steps in any
25 order:
(ii) optional removal of any protecting groups;
(ii) optional separation of an optical isomer from a mixture of optical
isomers;
(iv) optional conversion of the product to a corresponding salt, solvate,
30 or physiologically functional derivative thereof.



(b) (R R)-t-butyl-2N-t-butoxycarbonyl - 2,6-di am no-5- et hyl - 4t hi ohexanoat e
To a sol ution of

(R R} -t-bWO/Y9/a2Bra - but oxycar bonyl - 6N- benzyl oxycar bonyl - 2, 6 26T/EP99/03583

" di am no- 5- net-hyl - 4-t hi ohexanoate (5 g) in 120 ml of Ethanol, degassed and
bl anketed with nitrogen, was added 2.5 g of Pall adi um hydroxi de on char coal
(20% Degussa type E101 NEIW 1:1 with water) followed by anpar)gmyfor nat e
(10 g). The solution was then heated and refluxed for 1 hour, after Whl ch
it was cooled and filtered through hyf] o, well-washed with aqueous 30-

et hanol. This was evaporated and the residue passed down a short silica
colum el uted vm'th 90:10:0.5 chI oroform nethanol: 880 amonia, to yield an,

il di tl t st .

L/ E et oapr ava L Teke BRete 3RA SrEfGH it steh, [y 948 T8 P Srinsted oy s
WO 99/ 628akutiva a?@ltkéﬂ?@%lﬂsﬁﬁfemrﬂplé pH 8 te@ddz2 sqitably at pH 10.5, and at a low .
R R -t b |- 2o®- divagnd Q- | - 4-t

Eu oh)exan(%ﬁt',gé'ﬁag{= dch?.| g &I%Aqg?dn ?2&%“5' %‘%?w tb 5€: WAL S8%aRY
S-(1- napailwmﬁaetasﬁlsyﬂthlcba@etarv#mgt aravpdrtbehreactioa Mmyidey effsctezl nnadl ) was
addgd tooﬁgérﬁé %él@éhtoégfﬁe@ah ydRatliberr %N‘é QUL SR |asSBthanol, at a

2, 6-di am no hi ohex of et hanol 'under

nit rogen%r?ﬁ?etetf%q‘ﬂﬂ%ﬁ &4 | EFH%& sl'-ﬂtaﬁﬂ'a?t ?’@gl‘ﬁrlté‘ﬁ%%%tﬁ’fee The sol vent
was evapor at edCanthdundsr efSfoemalapdil} ahd@raﬁd thetewt eite Hvaithbleasdmmeiereibllgr and

t h h bac nbl ned
and 10 c9bIoPEpraareCly TreRls BinroanE RIS WL LESHR S ihe.aeviRb g
di rect | yskiled lie thexartsfargexampey, rmzspieagnbdattbysﬁhearameﬂvaerTetrehed@@n 276

1 1 N 28 (3H, d, Me .39 and 1.42 9H, s,
g:lvgg% Egﬁé'f(sgﬁgge'%_%_&ﬁgsé ﬁ ( m 3-H, )5 H) 3ag7 (2H, §nea6-H) > .18 (1
H t, 2-H. (d ompqqus of formula (fl) and salts and protected derivatives thereof

6N- (1-i aWlep a’{.egf,(yna@m 3 By fordnth(1oyexanoat e di hydrochl ori de; 20
or S-[(R-2-(1-1 m noet hyl am no) pro~pyl ) - L- cystei ne di hydrochl ori de.

(R R -t-butyl-2N-t-butoxycarbonyl - 6N- (1-im noethyl)-2, 6-di am no- 5- et hyl -
hi ohexanoat e hydrochl oride was_diss Heed by the addi ti on of 20 m of 4N
hydrogen chloride in dioxane hd th soon- for suspensi on vi gorously
stirred 25 overni ght under nitrogen. RP.H of her was added and the
Iifgid was decanted formthe sticky gum Trlturation with ether ultimtely
orded the title conpound as an anor phous hygroscopic white solid.
El ect r os@i aprofestedgenivativa thieresf2by €o0piing with a eomprunddyorswla (VB7 (3H, d,
II'he), 2.25 {3H, s, CH3) 3.23 (3H m 3-H 5-H), 3.47 (2H m 6-H), 4.24 (1
H t, 2-H {note that there is sorre doupllng of signals due to rotaneric

forns 35 N
) H,N 7 r V)
) R’
20 or a protected derivative thereof, wherein R' is as defined above and L' is a

leaving group, for example halo, such as bromo, or an alkyl, aryl or aralkyl
sulphonate ester, such as toluenesulphonyl.
Protected derivatives of a compound of formula (IV) e.g. N-t-
butoxycarbonyl cysteine t-butyl ester may react with compounds of formula (V)
25 under conditions in an appropriate organic solvent (e.g. toluene) in a reaction
mediated by a base such as 1,8-diazabicyclo[5.4.0]Jundec-7-ene or a similar
agent which would be recognised by one skilled in the art.
Alternatively, compounds of formula (I) and salts and protected
derivatives thereof may be prepared by reduction (for example, using a metal
30 hydride complex) of a compound of formula (VI)



WD' 99/ 62875 17 PCT/EP99/03583 2 1 0 C T 2002 ' 3C NWMR (DVMSO-ds) 8~; 18.90
(g, M), 19.30 (q, ~ M), 30.13 (t, 3-C), 38.83 (d, 5C), 47.43 (t, 6-0
52.20 (d, wo@/628165.0 (s, N=C-N)) 170.0 (s, CO2H). G rcul ar POrerswi3SsH

" spectrum (H20) 5 199 (+1.38) and 223 (-0.77) nm FX~4AAP1 F 7 Synt hesis of
(R, S)-6N-(1-imnoethyl)-2,6-di am no-5-net hyl - 4-t hi ohexanoat2e1 0CT 200

di hydrochloride or 10 S-[(S)-2-(1-i m noethyl am no) propyl]-L-cyst elzne

di hydrochl ori de The procedures and nmethods were identical to those used in
Exanpl e 1, except that in the al kylati step, protected L-Cysteine was
reacted with (R)-Nbenzyl oxycarbonyl 1-am nopropan-2-of tosylate instead of
the (S)-enantionmer of 15 that exanple. Electrospray Mass spectrum MrH 220
(100%9, 'H NWVR (D20) aH 1.40 (3H) d,NMe), 2.25 (3H, s, CH3) 3.30 (3H m
3-H 5-H), 20 3.45 (2H, m 6-H), &4.25 (1 H t, 2-H) (n.b. sone doubling of
signals due to rotanericof . €08 25 Synthesis of

(S, S)-6N-(1-i m noet hyl )-2; 6-di ani no- 5- met hyl - 4- t hi ok¥kanoat e

di hydrochl oride or S-[(S)-2-(1-i m noethyl am no) propyl]-D-cystei ne

di hydrochl ori de The procedures and nethods were identical to those used in

Exanple 7_, ] i i antioneric
or ot et e'3 B IEEEA Hhikdfle LbrblF yieRblik. RahEMhed SBafEony
1- ami nopr opan- Larfpousdd of formrda Mt mapds peepadedtbycaiethads kosogotisdonpound
in anpl i W e 1 0} SRe (H20)
1305 P i BG4 vl Yan UL BFBLR, O el 20 Ao Rl (1
~nt hesi s ad HesRpesrNd1DEhRABeIYI rg; harani - 55RB1IHAI0, 41880bheklufoat e
g! Eygr oc bégét!icgﬁ oPkheSchifPoudd( &f tHE Bt (AN BOhPE RikEtkd RisiEtREeNBereof
Hhyar OCQ#oOrrelxa%ple, where the amino group is protected with an acyl group such as t-
butoxycarbonyl and the carboxylic acid group is protected as an ester, such as a
10 tert-butyl ester) with nitromethane and the appropriate aldehyde R'CHO,
wherein R’ is as defined above, in the presence of piperidine yields a nitro
compound of formula (VI) or a protected derivative thereof.
Compounds of formula (ll) or a protected derivative thereof may also be

prepared by reaction of a compound of formula (VII)

15
SH
H,N
/\RI‘/ (Vi)
) or a protected derivative thereof wherein R' is as defined above, with an
aziridine of formula (VIil).
20

cop VI

or a protected derivative thereof, for example, wherein the amine is protected
with an acyl group such as t-butoxycarbony! and the acid is protected as an

25 ester such as C, alkyl ester. The reaction of the compounds of formulae (VII)
and (VIl) may be effected in an inert solvent, such as chloroform in the
presence of a Lewis acid, such as BF,(OEt),.



The procedures and nethods were identical to those used in Exanple 1,
except 10 that in the al kylation step, the enantioneric protected

D Cyst ei nevoagesznct ed with (S)- N benzyl oxycarbonyl 1-an nopCDPRIM2583f
tosyl ate. El ectrospray Mass spectrum MtH 220 (100%, 15 'H NWR (D20) 8H;
1.40 (3H, d, Me)) 2.25 (3H, s, CH3) 3.30 (3H m 3-H, 5-H), 23761[.51 fﬂEZH m
6-H), 4.25 (1 H t, 2-H EXAWPLE 5 20 Synt hesi s of

(R, R'S)-6N-(1-imnoethyl)-2,6-di am no-5-et hyl - 4-thi ohexanoat e

di hydrochloride or S-[(R/'S)-2-(1-im nogthyl am no)butyl]-L-cysteine

di hydrochforide The procedures and net hods were identical to those used in
Exanpl e 1, except 25 that in the alkylation step, protected L-Cysteine was

reacted with B'm?%” O¥Y $SHRRY | (1 ath N Al lﬁvto?e' t ead
of the 1-am nggh? gn- - Wﬁe??gat ) vgé(oq\%)t' m' ngfﬁpa?%‘,; (?I')”)? 8@% sh adtgéoduct
that was dilystives thareof are commercially; availableopr may betprepatad By maethgds

El ectros ® | ' : Tt honi e of
(RRS)- rg@&%a heRfistry WalNtiowBth (hbQRen BRIt Sit

- Lmi hyl) -2, 6-di am po-5- hyd t hyl -435 thi t
G hydr bchl of | dd e PrOSRHSGBPUEPoioRe PR RBSBRRSERa) SompaURd SFRmIUIa -
S-[ bR/ S) {B- fiay Henaeseldy limr ai sonEeritiothab xmapnapyior - examplesi wsindi Imyethod&l or i de
Th " ' L cal : '
oxcept taecried i “ERGPLTe Kfekpl A bIdRe Snt R W hedie ek, .,
(R S)- N 2ndeeditionXyetin KMiﬁyst apdiSang, $H991) wiriealscogescribest meogsafios thest ead
of the 1@%99f8ﬁ’§fbr?qr‘bfup§e” vative of that exanple. This furnished a

was subst an

product that ially an epineric mixture of the title conpound
wi th conconi t aH theaBove reaetians; prigiary Bnipegare guitpllyquptented using agge. 10

El @0t r 0s ralpdvbsischs BE Gt YAt AH! 6&6@9&yloﬁ§6%%6’h IF%rBuﬁénWhl%ﬁi a9fbe
S~(R'S)-2-(2-i,m nc?et hy.l,am nod. .2-0?/Tfl 8é)ro I E&h%l -L-cyst ﬁlhn% 15}1! .
di hydr oCFPOPVER 1O FRIRICSPOUIANg y ot SATRPw Ry nigeatment with hydrachioric
2- cycl opecjuy b)) eydrpbierhiccasit coney Hydnodieaolysist i de a) (R R/ S)-t-butyl -2
N-t - but oxycar bgny|, » ' 5 y o] - 6- Q- -4t hi o
Pr ot ect ed L. Oy ePeliE bR ShpReRteE by ey Blisoll-phlied i INeC A 384 5t
cycl opr opaetecting giakpeHyay sludg orbogemali piotertiate of ramined guPEaiis tee and
Dehgen i Rodpddnds @T@%ulaf’ﬁ,) 8 x8eiieRd Ghe &RV réHd%'éijbf‘BnEgﬁo&b tih ehe
conpound as '‘a col ourl ess %I . 25 "H NWR ,(CDC1§§ oH 0.40 and, O, 68 (iea 2H,
m cycl opFetRNceryt anothsr,(thus enabling selertygfHngjonalisaion f a sipglq iy s
CMe3), 2f@ictiod. Foraxdndpld0 a(eendyldkycarbohyHgrdugimay! bé lsdléctivelyprémoved) ,
4.58 (2H r’q_‘g-@ ?.g?(%H br%,d*lyll-li?&é.'gg )4 .
by nydrogenolysis. person skilled in the art will also appreciate other
orthogonal protection strategies, available by conventional means as described
20 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
example, by means of a chiral chromatography column, enzymatic resolution
.methods or preparing and separating suitable diastereoisomers, or (b) by direct

25 synthesis from the appropriate chiral intermediates by the methods described
above.

Optional conversion of a compound of formula (1) to a corresponding sakt
may conveniently be effected by reaction with the appropriate acid or base.
Optional conversion of a compound of formula (1) to a corresponding solvate or

30 physiologically functional derivative may be effected by methods known to those
skilled in the art.

According to a further aspect, the present invention provides novel
intermediates for the preparation of compounds of formula (1), for example:
compounds of formula (ll) as defined above, or an optical isomer, a salt, or a

35 protected derivative thereof; particularly, a compound selected from:



b)

(RERI'S)-t-butyl-2N-t-butoxycarbonyl -2, 6-di am no-5-cycl opropyl - 4t hi ohexanoat
e The nitrwogseagss of the internediate fromstep a) was redeCHHEPWYRBHRG a

m xture 35 Ni-ckel Chloride/ Socfium Borohydride in methanol according to he
method WD 991 62875 20 PCT/ EP99/03583 2 1 0 C T 2002 descri bed by

Nagaraj an and Ganem J. Org. Chem, 51, 4856-4861, (1990). ;U Z@ﬁ
recovered after silica gel solid phase extraction) which was ec(] rectly
in the next stage. 5 c¢) Synthesis of

(R RS)-t-butyl-2N-t-butoxycarbony! - 6N—%1 I m noet hyl ) -2, 6di am no-5-cycl opro
pyl - 4-t hi ohexanoate The product fromthe reduction step b) (47 ng 0.13

ol ) AbERYIHAENL- ff%u%,@gﬁo@gr DIRBIARNERS - thy -BAGRE kAR SR

hydr ochl o ste le 1 to ield a
c)r/ude whi FeS) M%'NPR({W opy-2$-digming- hl(ledﬁ'fga‘ng Qafel o);;ropyl H) ,
0 59 (1H (S’TS)-P-ISQ: hANLRB Ut carbony p@@ﬂﬂnﬁné:s(r@m bﬂ-tfﬁohé;‘t‘ﬁﬁ:)atel 92 (3H, s

@ébfbé%wé@ M@V%%em/h%ﬁﬁ'ﬁﬁeﬁ 4{}3 Beftlad 8 (1 H ™

g— L(%? S) -(R,RIS)-trbatyb2M-butorpcarlenyle2, 6pﬂlawmq-ét¢tinyq-4-nhlobexamMe

2I czclr ggr‘iﬁgfﬂ §)eE §9 ﬁgﬁﬁ-é@%c&béw&%g@‘ﬁ%ﬁ#gg L?ﬁ)e(yrggtphtytl)féct i on of

(R RI'S) - tthinhexandite; - but oxycar bonyl - 6N- (1-i mi noet hyl ) - 2, 6di ani no- 5-cycl opro
pyl - 4- th'@Rfé‘)"PBhﬁll %ﬁt-g@tb \Ag@é?b&'g)fi-ﬂé dd]Srrﬁ‘r%-HQ d repﬂmmohaa@wﬁteduct a

m xt ure at'e

l'id
after a GRB)Butd- %ﬂ#&@@t%f:a%’ltn;bﬁNeb%ﬂ%’ S St sy o

0. 280 and A4§i8héRanddte: m cycl opropyl - ’ 0. 82 (1 H m cycl opr opyl-H)) 2.14

FIRION N Gt NIRRT W

ACTI VI TY 4-thibhéxédndaten of isol ated human i NOS WD 99/ 62875 PCT/ EP99/ 03583

210¢C T(Sz,ggg-b%?ylaN-t-butoxycarbonyl-SN—benzyloxycarbony|—2.6-diamino—5-methyl-
4-thiohexanoate;

15 (S,R)-t-butyl-2N-t-butoxycarbonyl-6N-benzyloxycarbonyl-2,6-diamino-5-methyl-
4-thiohexanoate;
(R,R/S)-t-butyl-2N-t-butoxycarbonyk-6N-benzyloxycarbonyl-2,6-diamino-5-ethyi-
4-thiohexanoate; and
(R,R/S)-t-butyl-2N-t-butoxycarbonyl-6N-benzyloxycarbonyl-2,6-diamino-5-

20 butoxymethy!-4-thiohexanoate.

In a particular aspect of the invention, the compound of formula (Il is selected
from  (R,R)-t-butyl-2N-t-butoxycarbonyl-2,6-diamino-5-methyl-4-thiohexanoate
and (R,R)-t-butyl-2N-t-butoxycarbonyl-GN-benzyloxycarbonyl-2,6-diamino-5-
25 methyl-4-thiohexanoate.

Certain protected derivatives of the compounds of formula (V1) are also useful
as intermediates for the preparation of compounds of formula (Il); particularly
(R,R/S)-t-butyl-2N-t-butoxycarbonyt-2-amino-5-cyclopropyl-6-nitro-4-

30 thiohexanoate.

Certain protected derivatives of the compounds of formula (l) are also useful as
intermediates for the preparation of compounds of formula (I); particularly a
compound selected from:



The i nhibition of purified human i NOS may be determ ned using a preparation
of human i NOS as described in the chapter "Expression if Human Nitric Oxide -
Synt hase mapayems3s by Charles et al in Methods in Enzynol ogscTRE09M3588| une
© 268, 449-460.- Activity may be nonitored using quantitative absorption
changes 5 of haenopgl obin as described by R G Know es and J. Dawson in "A
Mcrotitreplate Assay of Human NOS Isoforns” in Methods in I\/gl pﬁﬂ a0

Bi ol ogy, 1998, Volunme 100) 237-242, Nitric Oxide Protocols, Ed .

Ti t heradge, Humana Press, Totowa NJ. .) 10 Conpoundl C50 (~M Exanpl e

12. OExanpl e 239. OExanpl e 36. 6Exanpl e 448. OExanple 76.2 2. Inhibition of
eNCS and iNOS in rat aortic rings ~5 The inhibition of eNOS and iNOS in

ensi on LRIUEEPUYRN-ClReSEaBRRF BT dininsa Ve el Rig e o |

(refl ect thigheXédater i ngs of thor acic aorta with int act endot hel i um were

pr epar ed i revi i . nol . '
16 a2 (S SRR AR Iladhu 2. BB RE: S ethBH T L or s
in the pthighexanaedtea t hreshol d concentration of phenyl ephrine (ED, o 10nM.
Forgst ud f 39& 2

end?)t hel tga?})ge%%ggyﬂﬁlgs rg@%@é&%@dﬁé@l Q@-ﬂi&%lhb@h%kgls f yphosa)
in the pHidRexaneatephenyl ephrine at approxi mately ED90 for 6h as descri bed
previ ous(s/ R)Regirty1-2N-tathutoky B bnRALEK eimird cibyiy-2,6-Bednin6dsthyll43, 541 25
547). {t‘ t hi s t| me a progressive | oss of tone occurred because of 1 NOS
i nductio Pve concentration curves were then obtained for the

i nhi bi to(l% RIS)%L@;Glmthcﬁhmn)&@N-('Birameegiyrv)eil,Gi-diatrﬁreo-fSeeﬂthng t abl e:
i é"g:eé‘ﬁ\gé Exanple 1 0.26 >20 5 3. Inhibition of nNCS in
rat cortr aé 1 PCT/EP99/03583 2 1 0CT 2002 selectivity i NOS vs
eNOS >75(RiiRd St ety |2 Nt -bedorycartezn i Nr (enineetiyd)-b bediamino-Ses  was

determn r et al (1994) J. Biol. Chem 269,
T PI AL BEneRandtie) 88400 *). Neur behem 64 636- 642, 10 KO

26677- 26

(54mMV) &\?y %@dﬁ%@@f@%@ﬂr@hmﬂe@w@%ﬁed'emm Si on of

14Carg| nd:}‘tﬂobﬁbp%@-tﬁidﬁéxbhbaﬁa over a 2h period at 37C in Mllwain - chopped

rr‘% er.ebr.al co rtex slices, following a 1 h preincubation

od |?|nq & @é@n%"ﬁv "9366 6’und ~or high KC. 15 The conpound of Exanple

1 was determ ned to have an ICso of >80p. M suggesting approxi mately

>300-f ol r t he

oral bi o@véeéaqﬁbll‘”\é %8%8{ ﬁ&%nﬁﬁlp ot mﬁ{)ootéﬁ %%ﬂ%t&g ?%Trﬁ\kﬁﬁ @jr@

ani mal s (rﬁaR)ttrbtﬁylpﬂﬁftt-t)utm@rbomdcﬁmﬁﬁﬂf@m&tbﬂ)'@ G-d@migrr@methvi~br al | y ( 50

M/ KO) Whidhd:@oROBP AL biscifaféanerist. sol ution. Bl ood sanpl es were 25

Z#an at time intervals after admnistration and plasma prepared by
rifugation. Sanples were stored at -20C until analysis. Analysis of

conpounds i n Fesabet®P Uridessandiv@lyf thesindenpont taerfatiewiran Examplesiace
derivati i a ternary amoni um reagent. Sanpl es were then injected
onto an ﬁgg%\%x/@%r#gﬁ'&%@ﬂﬁﬁbund concentration determ ned using nass
spectronetric detection.

SYNTHETIC EXAMPLES

25
EXAMPLE 1
Synthesis  of (R,R)-6N-(1-iminoethyl)-2,6-diamino-5-methyl-4-thiohexanoate
dihydrochioride or
S-[(R)-2-(1-iminoethylamino)propyl}-L-cysteine dihydrochloride
30

(a) (R,R)-t-butyl-2N-t-butoxycarbonyl-6N-benzyloxycarbonyl-2,6-diamino-
5-methyl-4-thiohexanoate

To a solution of N-t-butoxycarbonyl cysteine t-butyl ester (7.26 g, 26.2 mmol)
35 (Olsen et al., J Med. Chem., 1985, 50(22), 4332-4336) in dry toluene (100 ml)



- WD-99/ 62875 PCTIEP99/03583 2 1 0 C T 2002 23 Phar macoki netic anal ysis: The
‘pl asnma concentrations obtained by the above nethod were entered into a 5
phar macokiwigbd/ggsPf t war e package (PKCAL v 1.2s) and the datpgcigpsddisdst ed

" using a non-conpartnental nethod. The oral bioavailability of the conpounds
was determ ned by conparing the Area Under the Curve (AUC) val ues
calculated by the software for the oral profile with the AUCZ bBCT g

i ntravenous ) profile. The half lives were obtained by fitting the term nal
phase tinme points of 10 the intravenous profile. The conpound of Example 1
was found to have an oral bioavailabil1®y of >90% and a half-life of 2-4
hour s. 2 1 0 CT 2002 24 Cdains 1. A corrpound of forrrula (I); NHZ CH3 ~ S
HNi"1' H ~ é) R 5 or a salt, solvate, pépf icall¥functional
deri vat i Wag HGF'@ £(ShirbPBRHOKY CATROA TAMIROPAAAIE-D 31 G208l kyl |

C .~ hydmempd! &bitl, 1,80diagabicydlaisonblioddeclede (8. QOFmDUIGIZOfnrﬁQI)né'h@ thé)

;el[ ?g eg f'rfﬁirfhsib lyigzﬁ’ﬁé‘flﬁi;j gﬁ’gﬁﬁéﬁ ata%”’?? ﬁﬂgg'y hitrogeY STRE Tixture was

S-[( R/ S) pzrrujtlbnerd bedaweqrh @t )l peaghy of -athyly atefatee;antl5 1N aqueous HCL. A
S'[ ) l% %Ey‘%)ﬁ@cﬁc\&% %Yﬁtilngc:lcé(ﬁ& %8§e extracts were washed with

am no) pro
S- %(R/ S) aguegusw%gtrhwreﬁfbﬁgatpr OMAtET - @cwytr@. néen dried and evaporated.

S-[(F~’/S) Rirrifiatioh "B¢t ByLMH W&Hbiﬁgfrabh?%ﬁ@r‘d’é@ the title compound as a
R/ opr and 20

s H §) CBIQUTiSS R ORI CAVHATSS f SMEd Ve S A ReplaraacEs geeafhrw salt,

soIv or physiologically functional derivative thereof. 3. The conpound

SLNIO”S”EIL@AELQCHPSBF@»/SI@%@[EE@ R ORE WaPlvRS) (o) Medhie” 248°,"

conpound B(‘.D%Dorrmla (1) as deflned in any of clains 1 to 3 or a
pharmaceutical ly accept abl e salt, soI vat e or physiologically functional

derivatiye ther eof for use_in rred apy.
H NMR (CDCl,) §,;; 1.27 (3H, d Me) 1 44 and 1.47 (ea 9H, s, CMe;), 2.92 (3H,

m, 3-H, 5-H), 3.23 and 3.38 (ea 1H. m, 6-H), 4.39 (1H, brm, 2-H), 5.11 (2H, s,
15 CH,Ph) 5.31 and 5.42 (ea 1H, br, NH), 7.34 (6H, m, Ar-H).

~

Circular Dichroism spectrum (MeCN})
210 (+0.42) and 233 (-0.11) nm

20
) (b) (R,R)-t-butyl-2N-t-butoxycarbonyl- 2,6-diamino-5- methyl-4-
thiohexanoate

To a solution of (R,R)-t-butyl-2N-t-butoxycarbonyl-6N-benzyloxycarbonyl-2,6-

25 diamino-5-methyl-4-thiohexanoate (5 g) in 120 ml of Ethanol, degassed and
blanketed with nitrogen, was added 2.5 g of Palladium hydroxide on charcoal
(20%, Degussa type E101 NEW, 1:1 with water) followed by ammonium
formate (10 g). The solution was then heated and refluxed for 1 hour, after
which it was cooled and filtered through hyflo, well-washed with aqueous

30 ethanol. This was evaporated and the residue passed down a short silica
column eluted with 90:10:0.5 chloroform: methanol: 880 ammonia, to yield an oil
on evaporation which was taken directly to the next stage.

LC/Electrospray Mass Spec., RT 2.40 minutes, M+H 335 (100%), 279 (60%)
35



30 25 5. A pharnaceutical fornulation conprising a conpound of formula
(I') as defined in any of clains 1 to 3 or a pharmaceutically acceptable
salt, sol WQ¥/62875 physi ol ogi cally functional derivative therentpisanisia
pharmaceutically acceptable carrier or excipient, and optionally one or
nore other therapeutic ingredients. 6. Use of a corrpound of219 Wb (1) as
defined in any of claims 1 to 3 or a pharmaceutically acceptable sal t,

sol vate, or physiologically functional derivative thereof in the

manuf acture of a nedi canent for the prﬁ)&hyl axis or treatnment of a clinical
condition for which an inhibitor of nitYic oxide synthase is indicated. Use
according to claim6 wherein the clinical condition is selected from

ording to claim e cl | cted
Compound Bk 1 or niy et Bapv-AARE ke i BonA OhRGEYE SRUERIASBD D, g

deri vat i yeeief4apio E'[a:i’&o ystroekieride ) reactlon of the conpound of formula
(I 1) NH2 S\ ~ HZNv "CQOzZH (I1} or an optical isoner, a salt, or a

AT RN SRR I AR R IR
thetseozI 1\marrﬁml)l_Wa% add@@vtbna s;:"loum'a ofqR, llay\wub,u ZNle-bfu@d)inlrlﬁmyﬁ-Bf@S I ln
any or e 0 rote i, i ona
cevarat | G SiArEncEprTeay - SaRERxaRoaRE AR e b 80 S i HRERD! adrLhLBBeny)
opt i onal aandnﬂm ssautiard dstinedofodddt h @t arooar rtesmenatung. salte soVerdt wasor

hysi ol 9 f I
?I Iy)s' ﬁHg%gsab}%gE%%ﬁfe%z“@sq@g f)aé(@nb}ﬂédg%‘i‘\gé?ﬁ 50°ml éaSﬂ'H?%{ng [1 v&HtEP a
pr ot ect efolpsvad, Ay @ eﬂh@rewashemebaph F@IWQJJSGSSW@ﬂ%e\deEﬂJ(ﬁDJmeed and

10 evaporated to give a crude white amorphous paste which was used directly in
the next stage.

Thermospray Mass spectrum M+H 376 (100%), 276 (12%).

15 'H NMR (D,0) &, 1.28 (3H, d, Me), 1.39 and 1.42 (ea 9H, s, CMe,), 2.21 (3H, s,
CH,) 3.01 (3H, m, 3-H, 5-H), 3.37 (2H, m, 6-H), 4.18 (1H, t, 2-H).

(d) (R,R)- BN-(1-iminoethyl)-2,6-diamino-5-methyl-4-thiohexanoate
dihydrochloride;
20 or S-[(R)-2-(1-iminoethylamino)propyl}-L-cysteine dihydrochloride.

(R,R)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diamino-5-methyl-4-
thiohexanoate hydrochloride was dissolved by the addition of 20 ml of 4N
hydrogen chloride in dioxane and the soon-formed suspension vigorously stirred

25 overnight under nitrogen. 50 ml of ether was added and the liquid was decanted
form the sticky gum. Trituration with ether ultimately afforded the title compound
as an amorphous hygroscopic white solid.

Electrospray Mass spectrum M+H 220 (100%),
30

'H NMR (D,0) &, 1.37 (3H, d, Me), 2.25 (3H, s, CH;) 3.23 (3H, m, 3-H, 5-H),
3.47 (2H, m, 6-H), 4.24 (1H, t, 2-H) (note that there is some doubling of signals

due to rotameric forms).
35



10. A prdtected derivative of a compound of formula (1) according to claim
1 which is selected from
(R R) -t - b}YQPY623 - hut oxycar bonyl - 6N- ( 1-i i noet hyl ) - 2, 6- di FFHEFE/G38Bhy| - 4t

" hi ohexanoat e;”

(R S}-t-butyl-2N-t-but oxycarbonyl - 6N-( 1-i mi noet hyl ) - 2, 6- di agi,nQ-5- et hyl - 4
t hi ohexanoat e; gl 2007
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The procedures and methods were identical to those used in Example 1, except
30 that in the alkylation step, the enantiomeric protected D-Cysteine was reacted
with (R)-N-benzyloxycarbonyl 1-aminopropan-2-ol tosylate.

Product spectra identical to those of compound in Example 1, except:
35
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Circular Dichroism spectrum (H,0)
199 (-1.05) and 224 (+0.66) nm

EXAMPLE 4

5 Synthesis of (S,R)-6N-(1-iminoethyl)-2,6-diamino-5-methyl-4-thiohexanoate
dihydrochloride or
S-{(R)-2-(1-iminoethylamino)propyl}-D-cysteine dihydrochloride

) The procedures and methods were identical to those used in Example 1, except
10 that in the alkylation step, the enantiomeric protected D-Cysteine was reacted
with (S)-N-benzyloxycarbony! 1-aminopropan-2-ol tosylate.

Electrospray Mass spectrum M+H 220 (100%),

15  'H NMR (D,O) &,; 1.40 (3H, d, Me), 2.25 (3H, s, CH,) 3.30 (3H, m, 3-H, 5-H),
3.45 (2H, m, 6-H), 4.25 (1H, t, 2-H)

EXAMPLE 5
20 Synthesis of (R,R/S)-6N-(1-iminoethyl)-2,6-diamino-5-ethyl-4-thiohexanoate

) dihydrochloride or
S-[(R/S)-2-(1-iminoethylamino)butyl]-L-cysteine dihydrochloride

The procedures and methods were identical to those used in Example 1, except

25 that in the alkylation step, protected L-Cysteine was reacted with (R/S)-N-
benzyloxycarbonyl 1-aminobutan-2-ol tosylate instead of the 1-aminopropan-2-ol
derivative of that example, to furnish a product that was substantially an
epimeric mixture of the title compound.

30 Electrospray Mass spectrum M+H 234 (100%),
EXAMPLE 6

Synthesis of (R,R/S)-6N-(1-iminoethyl)-2 6-diamino-5-hydroxymethyi-4-
35 thiohexanoate dihydrochloride or
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S-[(R/S)-2-(1-iminoethylamino,3-hydroxy)propyl}-L-cysteine dihydrochloride

The procedures and methods were identical to those used in Example 1, except
that in the alkylation step, protected L-Cysteine was reacted with (R/S)-N-

5 benzyloxycarbonyl-3-t-butoxy-1-aminopropan-2-ol tosylate instead of the 1-
aminopropan-2-ol derivative of that example. This furnished a product that was
substantially an epimeric mixture of the title compound with concomitant ioss of
the tert butyl ether in the deprotection stage.

10 Electrospray Mass spectrum M+H 236 (100%),
EXAMPLE 7
Synthesis of S-(R/S)-2-(1-iminoethylamino, 2-cyclopropyl)ethyl]-L-cysteine

15 dihydrochloride or
S-[(R/S)-2-(1-iminoethylamino, 2-cyclopropyl)ethyl]-L-cysteine dihydrochloride

a) (R,R/S)-t-butyl-2N-t-butoxycarbonyl-2-amino-5-cyclopropyl-6-nitro-4-
thiohexanoate

20
Protected L-Cysteine was reacted with nitromethane, piperidine and
cyclopropanecarboxaldehyde using the conditions described by Hassner and
Dehaen in J. Org. Chem., 55, 5505-5510, (1990), affording the title compound
as a colourless oil.
25
‘H NMR (CDCL,) 3,; 0.40 and 0.68 (ea 2H, m, cyclopropyl-H), 0.89 (1H, m,
cyclopropyl-H), 1.46 and 1.48 (ea 9H, s, CMe,), 2.81, 3.00 and 3.10 (ea 1H, m,
3-H, 5-H), 4.41 (1H, brm, 2-H), 4.58 (2H, m, 6-H), 5.34 (1H, br, NH).

30
b) (R.R/S)-t-butyl-2N-t-butoxycarbonyl-2,6-diamino-5-cyclopropyl-4-
thiohexanoate

The nitro groups of the intermediate from step a) was reduced using a mixture
35 Nickel Chloride/Sodium Borohydride in methanol according to the method
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5 c) Synthesis of (R,R/S)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-
diamino-5-cyclopropyl-4-thiohexanoate

The product from the reduction step b) (47 mg, 0.13 mmol) above was reacted
) with S-(1-naphthylmethyi)thicacetimidate hydrochloride (72 mg) as described in
10 step ¢) of Example 1 to yield a crude white foam.

'H NMR (D,0) §,; 0.05 and 0.34 (ea 2H, m, cyclopropyl-H), 0.59 (1H, m,
cyclopropyl-H), 1.09 and 1.12 (ea 9H, s, CMe,), 1.92 (3H, s Me), 2.05 (1H, m, 5-
H), 2.70 (2H, m, 3-H), 3.25, (2H, m, 6-H) 3.89 (1H, m, 2-H).

16
Electrospray Mass spectrum M+H 402 (50%),

d) Synthesis of S-[(R,S)-2-(1-iminoethylamino, 2-cyclopropylethyl]-L-cysteine
dihydrochloride or
20 S-[(R/S)-2-(1-iminoethylamino, 2-cyclopropyl)ethyl]l-L-cysteine dihydrochloride

The deprotection of (R,R/S)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-

diamino-5-cyclopropyl-4-thiohexanoate was carried out using 4N HCI in dioxane.

The product, a mixture of epimers at C-5, was isolated as a hygroscopic glassy
25 solid after a C-18 solid phase extraction eluted with water.

'H NMR (D,0) §,; 0.29 and 0.58 (ea 2H, m, cyclopropyl-H), 0.82 (1H, m,
cyclopropyl-H), 2.14 (3H, s Me), 2.34 (1H, m, 5-H), 3.12 (2H, m, 3-H), 3.48, (2H,
m, 6-H) 3.98 (1H, m, 2-H).

30
Electrospray Mass spectrum M+H 246 (100%),

BIOLOGICAL ACTIVITY
1. Inhibition of isolated human iINOS




~ 1LLM N'N#NSNON2Nr S40M @LO%&' () - 109%&' ()-Z 10" {'{ 10'{'{ 10" {'{!"

') 109% {" {&"@2 /&% ) 109%& ()- 1" )10% & ()- 12NANPNNWOPXQ'<r S40M !

%09 () - ! /6G5% ()-1: 940% & ()-93"10%& ()- @109%& ()- PCT/EP99/3SE3
" " 109 () - XQQQQRER=RyZ8r S40M ! Y(10%& () - $G' 10%& ()-f!10%& ()-m i 10%& ()-m T
109 ()-m " 940%B8&" ()- =R@pPSS@ATBTCTw [ MAOM ! Y(10% 10 10 I
10! 0y&3$109&' ()-!ar y&3$109%& ()-!y&3$109%2ZZ& ()-! ny- Y0%&' () - CTé'I] TZPQ}\/} [ 9M
40M11n°)10%s& ()-!n")10%b& ()-1)10%n& ()-P'I3 109%& ()-10%& ()-!&
109%2b2b&" () - mv; WAWNAKWXIMAOM | 9"z 10%0&1() - 9! 10%& () -! y&m 10%b&’ () -1 $&m
109 ()-! L )10%eze& ()-!i )10%}& ()- X$XXYUZ[ [ [ WUGI40M ! 10bb
10bb! * *%40%b& ()- & | " *%0%b& ()-& ~*%0%b& ()- & *%d0%b& () - & H33%@L0%b
bb&' g 2%\'[ [Thé irHiBitibh TafngetHied HLMEEINQS! mag B deteihined usifg®@ freparation of
la 1 "
10bbT] c%é@ﬁn%%gﬁ%sﬁ&%@ f'ﬁ%@%ﬁvﬁ’ﬁ%’/ﬁéﬁg@ i Humangiitria Oyidecse: ()-1°
SM/&O%S&S‘,(I)thBBe dnoaones/sdy Chagesesal in Methodssin @mzyrmalogy) 1988V olume

ig%gxs’f‘ fgl(%géﬁ ?\Eﬁv gy)rgég 6) & Joop &;‘or d | ysi '1}% J5_1(51(9nt1tatlve absorption changes
& ()23 of aempgmm apgesciibeddy b Lnowieapdsb Hawsaen indisi 5

Microtitreplate Assay of Human NOS Isoforms" in Methods in Molecular Biology,
1998, Volume 100, 237-242, Nitric Oxide Protocols, Ed M.A. Titheradge,
Humana Press, Totowa NJ.

10
Compound | IC50 (uM)
Example1 |2.0
Example 2 {39.0
Example3 |6.6
Example 4 |48.0
Example7 {6.2
2. Inhibition of eNOS and iNOS in rat aortic rings
p The inhibition of eNOS and iINOS in situ in rat aortic rings was assessed by

measuring the increases in ring tension caused by NO synthase inhibition. For
studies of basal tone (reflecting eNOS), rings of thoracic aorta with intact
endothelium were prepared as described previously (Rees et al. (1989) Br. J.
Pharmol. 96, 418-424) and cumulative concentration curves obtained for the

20 inhibitors in the presence of a threshold concentration of phenylephrine (EDy, ~
10nM). For studies of induced smooth muscle tone (reflecting iNOS),
endothelium-denuded rings were exposed to LPS (0.1 pg/ml from S.typhosa) in
the presence of phenylephrine at approximately EDg, for 6h as described
previously (Rees et al. (1990) Biochem. Biophys. Res. Commun. 173, 541-

25 547). During this time a progressive loss of tone occurred because of iINOS
induction. Cumulative concentration curves were then obtained for the
inhibitors.
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The effects of compounds on nNOS in rat brain slices was determined as
described in Furfine et a/ (1994) J. Biol. Chem. 269, 26677-26683 and Lizasoain

et al (1995) J. Neurochem. 64, 636-642.

10
KCI (64mM) - stimulated NO synthesis was measured by the conversion of 14C-
arginine to 14C-citrulline over a 2h period at 37°C in Mcllwain - chopped (0.2mm
x 0.2mm) rat cerebral cortex slices, following a 1h preincubation period in the
absence of compound or high KCI.

15
The compound of Example 1 was determined to have an IC5; of >80pM,
suggesting approximately >300-fold selectivity for iNOS versus nNOS.

: 4. Method for determining the oral bioavailability of iNOS inhibitor compounds
20 '

Animal work:

Rats (3 animals per time point) were dosed intravenously (10 mg/kg) and orally
(50 mg/kg) with test compound in an aqueous solution. Blood samples were

25 taken at time intervals after administration and plasma prepared by
centrifugation. Samples were stored at -20°C until analysis.

Analysis of compounds in plasma:

30 Plasma (50ul) was de-proteinated and compound derivatised with a quaternary
ammonium reagent. Samples were then injected onto an HPLC system and
compound concentration determined using mass spectrometric detection.
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Claims
1. A compound of formula (l);
NH,
ia S \/I\
N u/j: coH 0
5

or a salt, solvate, or physiologically functional derivative thereof;
wherein R’ is selected from C, alkyl, C,, cycloalkyl, C,, hydroxyalkyl, and C,,
haloalkyl.

10 2. A compound of formula (I) selected from:

S-[(R)-2-(1-iminoethylamino)propyl}-L-cysteine;
S-[(S)-2-(1-iminoethylamino)propyl]-L-cysteine;
S-[(R/S)-2-(1-iminoethylamino)propyl]-L-cysteine;

15 S-[(R)-2-(1-iminoethylamino)propyl]-D-cysteine;
S-[(S)-2-(1-iminoethylamino)propyl}-D-cysteine;
S-[(R/S)-2-(1-iminoethylamino)propyl]-D-cysteine;
S-[(R/S)-2-(1-iminoethylamino)butyl]-L-cysteine;
S-[(R/S)-2-(1-iminoethylamino,2-cyclopropyl)ethyl]-L-cysteine; and

20 S-{(R/S)-2-(1-iminoethylamino,3-hydroxy)propyl]-L-cysteine,

or a salt, solvate, or physiologically functional derivative thereof.

3. The compound of formula (1) which is S-[(R)-2-(1-iminoethylamino)-
propyl]-L-cysteine or a salt, solvate or physiologically functional derivative
25 thereof.

4. A compound of formula (I) as defined in any of claims 1 to 3 or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative

thereof for use in medical therapy.
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pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof 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.

7. Use according to claim 6 wherein the clinical condition is selected from

arthritis, asthma, ileus, and migraine.

8. A process for preparing a compound of formula {I) or a salt, solvate, or
physiologically functional derivative thereof which comprises:
(i) reaction of the compound of formula (Il)

NH, |

S
el /\l/ \/I\COZH (1)
1

R

or an optical isomer, a salt, or a protected derivative thereof, wherein R' is as
defined above, with a compound of formula (i)

CH,

)\ )

HN L
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or a salt thereof, wherein L is a leaving group; followed by the following steps in
any order:
(ii) optional removal of any protecting groups;
(iii) optional separation of an optical isomer from a mixture of optical
isomers;
(iv) optional conversion of the product to a corresponding sait, solvate,
or physiologically functional derivative thereof.

9. A compound of formula (lI)

NH,

S \)\
H,N /\‘1/ CO,H n

or an optical isomer, a salt, or a protected derivative thereof, wherein R’ is as
defined above.

10. A protected derivative of a compound of formula (I) according to claim 1
which is selected from:
(R,R)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diamino-5-methyl-4-

’ thichexanoate; .
(R,S)—t—butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diémino-5-methyl-4-
thiohexanoate;
(8,S)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diamino-5-methyl-4-
thiohexanoate;
(S,R)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diamino-5-methyl-4-
thiohexanoate;
(R,R/S)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diamino-5-ethyl-4-
thiohexanoate;
(R,R/S)-t-butyl-2N-t-butoxycarbonyl-6N-(1-iminoethyl)-2,6-diamino-5-
butoxymethyl-4-thiohexanoate; and
(R,R/S)-t-butyl-2N-t-butoxycarbonvi-6N-{ 1-iminoethyl)-2,6-diamino-5-
cyclopropyl-4-thiohexanoate and salts and solvates thereof.



