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PCT/ DK97/ 00426 3- Al koxyi soxazol -4-yl -substituted 2- Am no Carboxylic
Aci d Conpounds Field of the Invention. 5 The present invention
rel ates toygof)2¥pl class of (3-al koxyi soxazol -4-yl) - subsiipipikbaebazs am no
carboxylic acid derivatives and sul fur anal ogues thereof. The conpounds are
excitatory am no acid (EAA) receptor ligands, in particular AVMPA and/or
NVDA receptor |igands useful in the treatnment of cerebral ischaem a,

HuNt i ngt ANAKoflYi56AE6-4-ANubsituicd 20AmMCChboxylic AdBCkinps@dlsS di sease,
Al zhei mer' s di sease, schizophrenia, pain, depression and anxiety. 10

Background of the Invention. As a result of extensive studi es of
exci t at or¥ieldwf Heninyentionn t he central nervous system (CNS) during the
past three decades, there is now a consensus of opinion that (S)-glutanate

IS 3 u),..,is the eur ot ransm in the
Exci g at ol)V‘e/ﬂWSﬁ%t 12\‘64“@%“ f"rlFtesq" L RXEC %S%ﬁ%&ﬁﬁ@é&é@‘mﬁ‘g}%fg‘@’@mé&r@“m
Chi chest exarbox @88 acifVierivativet andllvadfin canalogues BheretfatTe ycompoundsi ane eAuiatbsy and

Synaptic aE@@%EWSQAQ\R rg%%?{%ﬁ;ﬂrﬁ?ﬁtmd&&nﬂmﬁx ARk NM@J/Q FdBptoBt

E- xcit at Sci,. Publ ford

Kr ogsgaarlﬁﬂ trca‘mlcfg EEtfual, ischpena, ghytingfons \diskgsen gpikpficy dﬁ@b‘g Bt ors:
Desi gn ofPaﬂgmmSﬁlsazsd Aﬂmhmafmdﬁessc dehiz@phrerttq pumpdbpre€idr aldentiety, 1992).

G u- op,grat ed neurotransm ssion is nediated by a | arge nunber of
receptors, classified | nto, at | east four heterogeneous famlies of
receptorsB hgeyndobghe Inventlohpa  kai ni ¢ acid, and net abotropic cl asses of
receptors (Mnaghan, D.T., et al. Ann. Rev. Phar macol . Toxi col .

1989, 29, 2865 Q‘%, oé’@&éﬂsﬁgs&tﬁm@ of &E@%@Q%ﬁ&ﬂa}h&g @nthﬁxccntrm%rogs system

Trends Pharmaco no Aci ds.
Thi ene MEGNS) gurigsfhe past {frge q‘i??“i(es’ therg)§ now a consengyp pEoRIRIoR Hhaf (ShehEaprieyi dence
supporrtsi n@li)hie thei majot BAA eXxEESSMiterdx dict GNE ¢bodgedd aletlabyy Eiko Acidsiiecept or s
(* exci Lol oxiifi o Didise. 3 W6} 8150k e TRAC YARGCH!, ArEREED WkdiappACM &
foll ow ng St roi< ea nj ury yX| a, subatacdhnoi d haenorr age

cardi ac a‘F’?"é@tACé{ﬁcF”éftSYé‘FPt@ﬁr G’%‘*ﬁf%‘ ‘(’Elécfgéfs bondon o1 5 MstdgumpBiSelr um
B.S., 19%xcaupnalminbVcliasudpeeinsss BindkwdlnScavubil Orfots1891; Krogspatd-Lireendamages

caused by var RS | SEIASI AR Y RDSLER 8k L BLLSFRab g At

stration of u-ant e-r | Ort nce of the
di f f er@ntHemged eQz',hldﬂresfer 199832,G ‘r“é&’éﬁl“dr‘@u?’ﬁd‘t*ﬁ@sb‘ﬁéf‘rfé‘ﬁ‘é?ia Bhdéﬂ*g%/’i‘%‘d’“
i schaem cofiracptolss classifisiCih@adt Jeabtt foluSheges@heduk Yamilies @fge@ptdrd ﬂm’xﬁed BM)Aecept or

ant agoni SLoeal o RALEN Ll mbDEHAREWI:Ges A0RAL 0L AbIERE, BORTLLY O: AP

Accumul ating é nes -o neuf‘oc em ca and
phar macol Dreasol. Toxigoh\98P2f 30gRs Wetkinat) (e KaggseadrdEmassne Bo glogere, T
mechani SnErendOR¥airkypli S 119068, 00 25-33; Skl RO Bxtifirdry Amipd Agida Thidhe el

Hunt i ngt op,;s. Q LR 8ASE Iggﬁung, A B.; et al. Science 1988, 241,

There is very sirong evidence supporting the view that excessive excitation mediated by EAA
receptors ("'excitotoxicity") is a factor of major importance in cerebral ischaemia following
stroke, head injury, asphyxia, subarachnoid haemorrhage, cardiac arrest and other situations
36 (Lodge, D., 1988 supra; Meldrum, B.S., 1991 supra). It has been shown in animal models
that the damages caused by various ischaemic conditions can be inhibited by the admini-
stration of Glu-antagonists. So, although the relative importance of the different classes of
EAA receptors in the phenomena underlying ischaemic insults is unclear, it is generally
agreed that EAA receptor antagonists are potential therapeutic agents in thesc conditions.
35
Accumulating evidence derived from different lines of neurochemical and pharmacological
research suggests that derailed EAA receptor mechanisms, possibly including
"excitotoxicity", play a role in Huntington's disease (Young, A.B.; et al. Science 1988,24/,
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981-983), epileptic disorders (Krogsgaard-Larscn, P.; Hansen, J.J., 1992
supra), Pay&osmnsea s di sease (Kl ockgether, T.; TurskiecTibxoweoersds.
Neurosci . 1989, 12, 285-286), and Al zhejner's di sease (G eenanyre, J.T.;
Mar agos, WF. Cerebrovasc. Brain. Metab. Rev. 1993,5, 61-94; Franci s,
P.T., et al. J. Neurochem 1993,60, 1589-1604). 5 Furt hernore, central

EAA r ecepi8d983 yayildpéc idmvﬂbme{ﬁrdgegdai’deLasdnabt Hanger,Chia ni99 28413y Patkyisbgs

o Fontath (TSI, e, Vi JUPIR o e ol b2

pal n and anxi talor eceptors:

Desi gn of315g%rCsscsam¥g, Nit é’&éﬁﬂ"%t‘gF( Egegbrovasc. R?%s Meteh Rev-ad 88, 694, Hansen,
J.J.) E. Hdaicropd:., ¢Chil & Mentehend 99123,6ppL5889804375) and 10 depression

(Trullas, R, Skolnick, P., Eur. J Pharrnacol. 1990, 185, 1-10 and Trullas
et al.; Eur. J. Pharmacol. 1991, 203, 379-385. So, reduced function of
EAA r eceptughermornaentral EAvhyeceptorsmay be uelned indheivagpty meshenismg urideilyieg anpl e,

> cfl1l3 )ZOphrsemt@pt&éawa&yﬁbmsSG P. Tr@Ids aPharkehdol-Sci. 199163 rmm@mpaa@ bnd &880y 12,
and.sone

linical toms
(& obnamtPRaes 10 gy Nl 4 B (g% i P —
1988, 12, Ii@gsgamlmmy PJ,tHangcrpolsls)i Bl dlartieqd: "Ehdiestoxil892, yop. a52wWeh) apd EAA
hypoacgi Vdebbéss%xﬁ(l'rﬁl‘l‘é@' N e8kdlfick,E, Eur. Jcm%@bz BgH 3l SIB0 35S VRdlad GChi t h

Ve ngon” e, PRAGERb SRR Srode) 5o, TGP WRbn.or s SRR EAL 1 -

consi der éd'pwhwéy)wsafmto May 2 kde tn; dertaxenpleofchiceplatnia(Daatsch, |S'sb,h¢i@in(eim
Hunt i ngt %ﬁoﬁbﬁ#&%ﬁ 19891 b ept3)Candi SRIAAT (8o cﬂamsp&%nﬁ dis ﬁamxeﬂez'bel rrer S

di d

Ohocose: aymmtirusitins Tt B0 UNS0 Wb BB i rednt i) Dt 10ARRE onr s 1y
in 15 N 1438y St srwssilriel thed Pexeideresity!’ s wiell mb EAA bgesctifty sxuacimazimmmuhds may
be limted @ﬁh@c‘?ﬁﬂsm@%@so%ted Gadh! §§ﬁ’é?meﬁ dxg-é’agéq@ccﬂhﬁﬁﬁp§q1 19889043

272-276) | | ett Leander, D. "Trends. %har macol .
Sci . 1990‘,Srfir,‘a3§'§° 3’?8’ éragos %Igalnglggaff‘ PTENA agoni st s shovm ng appropriate
bal ance between agoni sm and ant agoni sm may, on t he ot her hand, have

g 8”3' ger @mc@r&ﬁg@}v mﬁ“écgptbﬁﬁﬁhﬂfssﬁlc cbhsidebddo MR AN AALE abiRBS: odc@fleggagagyr e,

57-71; "‘Fr‘a é?‘g‘du%“*mgm&s défFa“e "P%PJ‘C dNéU‘F‘&cﬁgf’éﬁ‘P“‘i‘@é‘?%%% '?‘3@36‘5‘1%‘6???‘6 Parti al
agoni st s ammiety, bshizpphrenie, dspresdimi andBAA. ant agoni st profile, show
t herapeutically useful neuroprotection and, at the sane tine, be

sufficientl onistic.to prevent total ckade of the o

neur ot raﬁg#s‘%"% ﬁet%%ﬁ’ ABWHIYP g‘ﬁéesi?g ihioﬁ’l}F%BF OB S pronopxg@éﬁapgpt_ox§gy m - ATPA,
t he 5-t ermedwlibysienamnal cgusequehtly\MiAcal uses of such compounds may be limited (Carlsson,

((RS)-2- ap, r@ar@so(], h»fﬂerng}weﬁramt fﬂydm?wmrwmeus y ﬁsﬁgtepwgg Eefabd) . has

Cepor s ed 3 B el L LA S S anstarn b L et al. 3,
Med. Chern. 1993, 36,
Partial EAA agonists showing appropnate balance between agonism and antagonism may, on
the other hand, have considerable therapeutic interest, cf. the above indications, (Greenamyre,
30 J.T.; 1988 supra;; Christensen, L.T.; ¢t al. Drug. Des. Del. 1989,5, 57-71; Francis, P.T.; et al.
J. Neurochem. 1993,60, 1589-1604). Partial agonists may, by virtue of their EAA antagonist
profile, show therapentically useful neuroprotection and, at the same time, be sufficiently
agonistic to prevent total blockade of the neurotransmission mediated by the particular EAA
receptor.
35
ATPA, the 5-tert-butyl analogue of AMPA ((RS)-2-amino-3-(3-hydroxy-5-methylisoxazol-4-
yDpropionic acid), has been disclosed to be systemically active whereas it has not been
reported to show neurotoxic effects in animals (Ormnstein, P.L.; et al. J. Med. Chem. 1993,36,
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2046-2048: Lauridsen, J.; Honor[err], T.; Krogsgaard-Larsen. P.
. ] . Med. Chetyo osh93», 28, 668- 672) . Li ke AVPA | pepbkoricaagunber of

nono- and bicyclic AMPA anal ogues have been found to 5 show sel ective

agoni st effects at AMPA receptors (Hansen, J.J.; Krogsgaard-Larsen, P. Med.
Res. Rev. 1990, 10, 55-94; Krogsgaard-Larsen, P.; Hansen, J.J., 1992 supra;
). One of 2046cZ#8; Lauraisal, dgu&spré, T.; Krogsgaard-Larsen, P. J Med.Chem. 1985, 28, 668-

(RS) - 2-An*'512§_- 3- (3- hydr oxy- 5- phenyl i soxazol -4-yl)propionic acid (APPA), in
whi ch the thyl group of AMPA has been replaced by a phenyl group, shows a
weak but uni que partial agonist profile (Christensen, |.T.; et

al ., 1989, LiwpkMpPA illf, a nuABEAT mono- and bicyclic AMPA analogues have been found to

I

()2 ool 3s SORAPBLE SIEA AR aRal SR SBUN G 06 fhes
E. .J. M&es &sem990,/0, ifggh,Klg&gaarGWM)R; Harsgn, JRurl9h% semme:d., OMOsfAihe®5012587
di scl oses aguldguas S(RSH-20omimb BLBIQUR% !5 ety iboxasl-A-AyRpibris Ol APPA), in

2ol Y1) SR LUAGP 85T RepAet ROl Loyl coopids, o BN SEEg o
recept or PRigugwpstialagenisyprodile (Chrigensen.ldt;iconl..19800suptd. ONS are hi ghly

desiralpj e for treating the various di seases nenti oned and, 20 accordingly,

it is the j,ec f, the present invention.to provide such new drugs.
Sunmmary ofs’%?lﬁ\e Qi%@ézﬁ?qugﬂg'@'carboﬁoxﬁ"gé’nﬁg%sﬁ’@é ‘%Slbm{’jpl?lﬂét a‘ég)nch?él g?ﬁ“ass of
( 3- al koxyHesobedods- 2 pgtelt- AMBAt jeceptecrg@nisniMals@s U. cad Bdong, iFC Jadled, dken.vat i ves

and sul f ugomnal qguas )yt hereof are EAA receptor ligands, in particul ar
AMPA ari d/ or NVD)A receptor |igands. Accordi ngly, the present
invention relates to a novel class of conpounds havi ng general For mul a

| or |5 [ Buntlermore, WO-Al SpAEASEY disRosdsst diasd 06 (fearyliGiaa]-43h)k vt (5-aksortfia-

al kenyl , 101 §1)-si)sKhRU12. anGHS LRSI LERLY bompfo¥ihd QR M (et Mot ligandsCl €7 1]

al k(en/yn)yl %% phenyl -C [err] oXJgI k(en/ymyl the &en%lmgﬁg%‘hﬁ' bei ng
optionally substituted with CF[err], halogen, Cerr] alkyl or (err]
al koxy; As seen from the above non-neurotoxic, CNS-active EEA receptor ligands with good

penetration into the CNS are highly desirable for treating the various diseases mentioned and,

20 accordmgly, it is the object of the present invention to provide such new drugs.

Summary of the invention

It has now been found that a novel class of (3-alkoxyisoxazol-4-yl)-substituted 2-amino
25 carboxylic acid derivatives and sulfur analogues thereof are EAA receptor ligands, in

particular AMPA and/or NMDA receptor ligands.

Accordingly, the present invention relates to a novel class of compounds having general
Formula X or II

B— E B—A E
ye o A
X X
R1Y \N/ N7
i
30 1 Ry 11

wherein R, is hydrogen, C, alkyl, C, 4 alkenyl, C, alkynyl, cycloalk(en)yl, cycloalk(en)yl-
C,. alk(en/yn)yl or phenyl-C ,; alk(en/yn)yl the phenyl group being optionally substituted
with CF,, halogen, C, ; alkyl or C, ; alkoxy;
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is a bond or a spacer group selected fromCerr] al kylene, Cerr]
al kenyl eneweyssftkfasr] al kynyl ene, and cycl oal kyl ene; pcrpreT008B61 S @A

group -CRerr] (NRbRC)-COORs wherein err] - Rlerr] are independently
hydrogen or CJerr] alkyl, 5 and R[err]4 is defined as Rlerr] or

pi val oyl oxynmethyl, or B is a group of Fonrmula |11 [err] wherein
R, Rand R4 ara&aohmdepamdﬁrgrétm ssketied fronl € 1, amylche QL altpnyt@B i 81, | fIRyr3iene, a)
hydr ogen, , % 4 k&ieﬁ Clerr] alkenyl, Cferr] alkynyl, cycloal k(en)yl,

cycl oal k(en éf é{ al k(en/yn)yl , phenyl-Clerr] alkyl,
thienyl-Clerr]-alkyl, and 10 b) Cerr], alkyl, (err] alkenyl and (err]
al kynyl i 1B mﬁalgednponzg QIR RDE@OOR] bﬁﬁmﬁtl@m& afcqnde@&ldaﬁt@,dhmOgen or CN all}, and/ or

d
aI kyI ene Ef?kflrs]dgf raf E[ag é%%}?gl?%g%%&ygféﬁﬁ : gf[%rglfe?%/rmmuplgllgkynyl g:](ra] gﬂ)ﬁ{)r]
or

Rlerr] and R[err] are copnecteggl in order to form a (Cerr]-Cerr]
al kylene, Clerr]-Cerr] al kenyl en Cerr]-Cerr] 15 al kynyl ene group
optionally nono- or di-substituted itth hydroxy or methyl, or to form

CHerr]- OCHerr]; R h err] where R err] is defined as
Rlerr], or Eis tetrazol - 5-y1 312, 4-t,riazol -3-yl or 1,2, 3-
triazol -4-yl Xis Oor S; Y ﬁs Geor S; and R0 phar maceutical |y

accept abl e salt of . . _ ( spect, vention rel ates
to a met hé‘ﬁlbfefﬂ he’l G?Qeﬁrgr"éqef’%ie‘&}y S(eﬁéteiaug' e grotp %%‘ﬁ‘ﬁ s of Fornmula | or
. 25 ) Ihydgegen,afof hakyl,aSpe etkenyih €, i milemtyl, ocycioelkédngd, tcgclaalhhm)vhﬁc@ut i cal
conposi ti qp &%}I}ll ﬁ{eﬂﬁ@ alkyl, t}ﬁal\g,gt c‘g@%@d of Formula | or Il together
with a sui acceptahbl carrier or diluent

In yet “énéé ﬁ@g’péma cf é“‘?%ve%‘{(}"&’ ‘W‘@ﬁ“&}i%‘?oﬁ@oﬁ%@r%é‘t%‘?s He EpRESNG of
Formul a | N)IO hihd/6rd%; or 30  preparing a pharnaceuti cal conposition for

treat ment pof ;Qeg ebfcalonhSsliPacBy Hitihi QQ&Q@ §11\ylcnc c. 4t SERSFenE R €PE C
di sorders, _ParKi hson's di sease, Al zhei mer® s’ di sease,” schi zophreni &, pain,

depr essi ortiypy! SIHETRR; OF

R, and R, are connected in order to form a C,-C, alkylene, C,-C, alkenylene or C,-C,

15 alkynylene group optionally mono- or di-substituted with hydroxy or methyl, or to form CH,-
0-CHy;
E is COOR,, where R, is defined as R,, or E is tetrazol-5-yl, 1,2,4-triazol-3-yl or 1,2,3-
triazol-4-yl
XisQorS;YisOQorS;and

20 pharmaceutically acceptable salts thereof.

In another aspect, the invention relates to a method for the preparation of the novel

compounds of Formula I or I

25 In yet another aspect, the invention relates to a pharmaceutical composition comprising a
novel compound of Formula I or II together with a suitable pharmaceutically acceptable
carrier or diluent.

In yet another aspect, the invention relates to the use of a compound of Formula 1 or 1I for

30 preparing a pharmaceutical composition for treatment of cerebral ischaemia, Huntington's
disease, epileptic disorders, Parkinson's disease, Alzheimer's disease, schizophrenia, pain,
depression or anxiety.
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conpounds of the invention have been found to be AMPA receptor ligands with
af finitiesybws/esgr onol ar concentrati ons and sone conpoumdsmxavesdreen found
to bind to NVDA receptors. Further gore, sone of the compounds of the

i nvention were found to be agoni stS whereas others were found to be

ant agoni sts. Thus the conpounds of the invention s are useful in the

t r eat ment Sothe cempbural df shd dreamtion Hyattjeelglfmmd So diesABPa, reegitbreigands diithor der s,

Par Ki nsonafﬁnﬂie§ ‘?ﬁ%ﬁmoﬁi‘oﬁ?%bﬁ@%ﬁtxéﬂoﬂé §&?§%[; o%fmhm@'%l b o %ﬁﬂr @ssion

and anxi eﬁ;ﬁ(@ ¢o rrE wher ei n and/ or rr] are not
hydr ogen ‘ﬁrrﬁ??ﬂ?bss g enfnﬂ’@ EQS?C‘r%fs Bﬁﬂfﬁ?@mas of 1hg ApEaiTs VilsdPaidnomEer 1 |
and R er r hganists Wyeteasgehers werkGound tObt anthgaisthe Thus the baipadhdd bthe mwertionon

Sone of; t Er% s mﬁyﬁg%egﬂcmegf?gﬁéé@brﬁqg 4nﬂa Hﬁ'rtmél%ng% sefs)é' e:%leg&c §Q%B&?h

i somers t ereo |soners re al'so e

i nvent i onParkingen's figeage raslehgimensy disnese, pchigophiepia, pain deprepsiay and TnxéﬂtlkyThel s

i ntended tempmads whstetrakghhd/ﬁhal rﬁr@h(r)]t llnydr&g”eﬁmfﬁ&@lfbdalgsyibr l@tﬁ@tﬂcﬂrd@@dﬂdﬂ@ flrom 1
to 6 C at ' usi.ve, . % et hyl, - propyl, 2- propyl,
1- butyl, ggﬁm@ﬁg&g&%ﬁﬁﬁ?&g“%?g%dﬁéeet c. Simlarly, (Jerr] al kenyl and

C err] al kynyl desi gnate such straight chain or branched groups having
2 to 6, mmdaggirﬂlsﬁbhhalnk%hﬁm, C2 6 al kenyl ene and ([ err]

al kynyl ene desi gnate such branched or straight chain dival ent groups. 20
Cycl oal kyl desi gnates such a group having 3-7 carbon atons and the term
d err] - al Romy Oﬁg we compowsidg ahganerab Eermulyrlourds miax exisigps @p@fad isoinews| thareof, @der r |
al kenyl  okudbloBtiéd) isdhiéhsnyd aldiinfirced by AR fhveggbrabove The term”

al k(en/-yn)yl" nmeans that the group may be an al kyl, al kenyl or al kynyl

gr oup. 25 The termbond (defined for A) neans that B may be attached

di rect By ingenveal Fopoalatl and Bf thererm C,; pkwk sizioleadad; fagmean a sirgightodiein sreans

fF | uor Io flﬂiraﬁé&d a9 BRuP hatiEifom 1 8@ C REAE, Al Resies &p@ﬂ?gg leﬁ’xfyl i t}ﬁ‘oyﬁfﬂer al f
ornmul a a ceutica accept a s "t.hereo

whi ch ar e &% H’eﬂﬁ%ﬁgédb“@ ?qu‘fyﬁfgg’ﬁ?ﬁ ﬁ)ﬁt(’ EJLI’){112“43'TE(E° %@F Y3 aB Z‘F'] h‘:é(B}"}'pounds
of the gedesigiatcRuelnsifagght clain gribranckedgadups hivvrgew f-wlvnmend Coxilkylene, Cor gani ¢

aci ds, e. gieiBbRi fd (fl,lg! r%fﬁl?]ﬁnc‘b@éb@b@’suéasﬁﬁﬁ@ie@ 01 Q%ﬁgﬁt%}xaﬁ]adﬁﬁélit ngLh)@Ct Ic
and rral i C_ Aci ani orjc

sul fur e, Lb’ﬁ%%ﬁ#o‘i‘?‘@“ﬁﬁ%“ﬁf‘t rgrgupa@ivﬂ‘gér 1€ ?fg?/” ‘"‘%msrf'lg it Erglct's a%r gani c
bases suckgastesduklapioupsdtaxing2dl ; slkyle Cg, alkeowli an i, oty sioigtn asoileﬂzlqutahpmn
salts, alkaline earth netal salts, e.g. calciumor magnesiumsalts, or

amroni um %‘% %e? m QL alk%en/yn yl”’ mrsalm‘]c that tl agr}logp maysbe an alkyl, alkeny! or alkynyl group.

25 The term bond (defined for A) means that B may be attached directly to the 4-position of the
1soxazole ring.

Halogen means fluoro, chioro, bromo or iodo.

30 Some of the compounds of the general Formula I or II may exist as pharmaceutically
acceptable salts thereof which are also embraced by the invention.

The salts of the compounds of the general Formula I or I are salts formed with non-toxic
organic acids, e.g. maleic, fumaric, benzoic, ascorbic, oxalic, tartaric, lactic and malic acid, or

35 inorganic acids, e.g. hydrochloric, hydrobromic, sulfuric, phosphoric and nitric acid or they
may be salts of inorganic bases such as alkali metal salts, e.g. sodium, potassium, or lithium
salts, alkaline earth metal salts, e.g. calcium or magnesium salts, or ammonium salts or salts
of organic bases.
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In Formula | and Il, Ais preferably a bond or (Jerr]-Cerr] al kyl ene, nost
pref er abl yy@gyfaylene. Bis preferably -CRlerr] pcrmpxenecas
(NRlerr]Rlerr])-COOR err] wherein Rlerr], - Rerr] are hydrogen and Rferr],
is hydrogen or (err] al kyl , conv@nl ently nethyl, or a group of
Formula 111 wherein Rerr], R[err] and Rlerr] are hydrogen or Cerr]
al kyl', ormRoghih I agdd, B[l@}ﬁr%ﬂera%[}ﬂa SRARLCT-Efalk N MBSt phePerhtin Methyfeherr] - Cferr]
al kyl ene group. Most preferably, Bis -CHNH err])-COOH or a group of
Formula Il wherein each of Rerr], Rerr] and Rerr] are hydrogen.

Pr ef er abl § js ireferblgCOR, (NR.RAZSPYR; wherein Ry aRotry hydrpgenfoad Bbisyy@o@ or Aot her

subgroup a1, &ﬁfmﬁéxﬁxgsndm cﬁ@r&&@nﬂl%ﬁﬂﬂimm&mlm CRORlde, a]re Wﬁ@nﬁ]er rlis
e

not H. _Acgor gt subgr

i nvent i’ one'X %4‘?3 gﬂ ’%{iaa Por’é]ﬁcﬁﬁﬂ &B@gﬁf Wo%é % a 8r=15‘i"ﬁ’ 95 0 and
Yis S Yplﬁ%raﬁiyaﬁds XCHENE;)-GOaHor arglouy ofiFfertBjla ld syherin eaeh pf R,, R; and RR[ err ]
is pref erg@hydrge%rr] al kyl, Cerr], alkenyl or (Jerr] alkynyl. Particularly
suitable Rl err] groups are 15 net hyI et hyl, propyl, butyl and Dropargyl.
In a preferred enbodi nent of the |nvention t he conpound is a conpound of
For mul a |Preferablywhigriei GOAH, sriazobydnar catraffl@dy rmefGhely r fOAHKyAmnisyr ®Bbgeup

L CHONHCT Lo GO, QO Rech ERICBIE, Wildvo R, is nomepxgéo?dﬁ%%h feleEr 11

Rlerr] and ar e "X and Y.are err| is
Cerr] al Wgr‘% 0 érce?wl}gmoéeﬁ{) he Jpvepgion X ang| Kyasg O- Cphgrrsubgrpuns| 3¢ ket abl e
Rl err] grebgpsnaie Omeiityis,S; &tiby and pt o Sydnd b uidyY are S, respaedvedy. opar gyl .

According to the invention, the conpounds of Fornula | or are prepared
by the foll ow t hods. For the sake of sjnplicit the reacti ons a)
-"e) and Bis-pr ?m%e(ﬂ@%? 1=s$l6vﬁlukﬁpé$]r°r2§26 Hem Partipul a%‘éﬁ@‘%@tlﬁo%}"gumc be used

wi t h respeethyl eth#Hopmeryiabutyl.and propargyla) in order to obtain a conpound of
FormJIaI wherein Bis a -CRlerr] (NR[err]Rlerr])-COOR[err] wherein

R err] Rlerr]. and Rlerr] are as previously defined, and at | east one of
Rlerr], F{ne+ ,pyef%wé W[ﬁ@firn]lenf of Ryedgrtion the compraind ds @ctompAuTsk oG FersMiblind of
t he gener'alwerEﬁrzml abénd @0C-C, alkylene, B is ~-CH(NH,)~COOH or a group of Formula III
[err] . r gi e Y. ar e s\ def.i ned
Rerr]" W %111 each &E@ ﬁ zezliré %xydx’g}%'eél, £ géf]: ?rgéagthao%(P an{gl Xﬁcpi S)C, P Qﬁ(

and E #nd R[ﬂé#qnyl Drrféassp%ﬁw prficuligily F‘HE‘PICé[FleSIB‘FIﬁt%FTF@M Gyl pEeryh 80t ded
t hat at |edstopaglof E' Rlerr]' and Rlerr]'is a protection group;

err],

According to the invention, the compounds of Formula I or I are prepared by the following
methods. For the sake of simplicity the reactions a) - ¢) and g) - h) are only shown for
25 Formula 1. Same methods may be used with respect to Formula II.

a) in order to obtain a compound of Formula 1 wherein B 1s a -CR, (NR, R )-COOR; wherein
R, - R, and R, are as previously defined, and at least one of R,, R and R, is hydrogen,
deprotection of a compound of the general Formula IV

30

R4Y N v
wherein R, A, X and Y are as previously defined, R, - R, E” and R’ are as defined for R, -
R, and E and R,, respectively, or they are protection groups, provided that at least one of E’,
Ry and R.’ is a protection group;



V\D 98/ 15542 PCT/ DK97/ 00426
b) in order to obtain a conpound of Fornmula | wherein Bis a -CRerr]
(NR[err]R[err]) COOR[ err] group wherein R err], Rerr] and Rerr] are

al I hydroggR,¢sd&ps ot ection of a conpound of the general YRR [errl]
wherein R[errg]B %ﬁj Y, X and E are as previously defined; c) in order

to obtain a conpound of Formula | wherdin Bis a group of Formula I11,
addition-elimnation reaction of a conpound of the general Formula VI with

a conpoungh) &f order th rb%taﬂ?ﬁ‘@érﬁﬁoul:@%ﬁ'bﬁw\}g | wherkf@lS Is a -CR, (NilORP U@Oﬂ@'g?&rp
formul as R er r{ d)

E pr evi oysl
In order COCHH Ry ﬁR&‘dc%rf'ﬁ%% que’i‘iéfﬂ:ﬂfcﬁit‘qn ° B?‘HH ﬁ@ 85N %8’6“‘8? YEor mul a
[11 wherein Rlerr] and R erp] are |inked to forma (err] alkylene,
Cerr]-Clerr] alkenylene or CJefir]-Cerr] al kynyl ene group optionally
mono- or di-substituted with/ydraexy or nethyl, reacting a conpound of
Formula 15 VITI [err] wherein Rerr], Rerr], A X Yand E are
as previously defined; R err] snd err] are linked to forma group as
defined above and BOC i s t-bufoxyca 9_nylE, wi th 3, 4-di et hoxy- 3-cycl obut en-
|, 2- di on and subsequent ringcl osyreyand deprotection; 20 e) in
order to obtain a conpound of For | Anvherein Bis a group of Fornmula |11
and one or nore of Rerr] Rf¥errNare diffeMent from hydrogen,

al kyl ati on,afe;fir CATROMNGq @ awlfs pRRRRE definea; FOr mul a I'X
5
c¢) in order to obtain a compound of Formu]a.l wherein B is a group of Formula I,
addition-elimination reaction of a compound of the general Formula VI with a compound of
the general Formmula VII:

o o
H N/
N E .
\__/ \
\ Ra—N OCH2CH;
N X ?%
RiY" N A% VII

10 in which formulas R, - R,, A, X, Y and E’ are previously defined;

d) In order to obtain a compound of Formula X, wherein B is 2 group of Formula II wherein
R* and R? are linked to form a C,, alkylene, C,-C, alkenylene or C,-C, alkynylene group
optionally mono- or di-substituted with hydroxy or methyl, reacting a compound of Formula

15 VI
BOC\
N NH—A -
/N /
Rs Ry—Ro /\4=(
2w X
RiY” N7 VI

wherein R,, R,, A, X, Y and B’ are as previously defined; R, and R, are linked to form a
group as defined above and BOC is t-butoxycarbonyl, with 3,4-diethoxy-3-cyclobuten-1,2-
dion and subsequent ringclosure and deprotection;

20
¢) in order to obtain a compound of Formula I wherein B is a group of Formula IIT and one
or more of R, - R, are different from hydrogen, alkylation of a compound of the general
Formula IX
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8 [err] wherein R err], Rerr], Rerr], Rerr], A X Y
and E are as previously defined, at |east one of Rlerr] - Rerr],

however, q%gﬁg ydr ogen; 5 f) in order to obtai ”P%Tﬁﬁ@%b‘dibd of
Formul a | 1 al kyl ati ng a conpound havi ng gener al Formul a X
[err] wherein A, X, Y and E are as previously defined and B
is as B except that in the definition 10 of Rerr], Rerr] and R err]
hydr ogen is repl aced by a pro(t)ectl Qh group, wi th an al kyl ating
agent Rerr]'Z wherein Rerr] "™ \sAs R err] except that it may not be

hydr ogen, t hereby obtaini hg a m xture of the conpounds Xl and Xl |I:
[err] wherein A /XY, E' and B' are as defined above, and

t hen separating and depr otpéé't'N\ng tI;Nz 1% conpounds; g) in
order to obtain a conmpound of Rorimala rein Rerr] and/or Rerr] is
different from hydr ogen, ets%@fix:ati on of a conpound of fornula

XI 11 or XV [erRi” "N IX

wherein R, R;, Ry, R, A, X, Y and E’ are as previously defined, at least one of R, - R,,
however, being hydrogen;

5 §) in order lo obtain a compound of Formula I or 11, alkylating a compound having general
Formula X
B —A E
Lx
N7 X

HY
wherein A, X, Y and B’ are as previously defined and B’ is as B except that in the definition
10 of R, R, and R, hydrogen is replaced by a protection group,
with an alkylating agent R,’Z wherein R,” is as R, except that it may not be hydrogen,
thereby obtaining a mixture of the compounds XI and XiI:

B'—A E' '‘B~—A E*
e !
/L X or % X
RiY” SN w/
X1 Ry X11

wherein A, X, Y, B’ and B’ are as defined above, and then separating and deprotecting the
15 compounds;

g) in order to obtain a compound of Formula I wherein R, and/or R is different from
hydrogen, etsterification of a compound of formula X111 or XIV:

0 o
N
COOH
Ra~/
/™a COOH Ra—N N—A COOH
R:RpN \ / L/
== Rs Ro ==\
N X /4 X
RiY” N7 X111 RqY d X1V

20 wherein R, R, R, R, A, X, Y and R, - R, are as previously defined,;



20 wherein Rerr], Rerr], Rerr], Rerr], A X, Yand Rerr] - Rerr] are
as previously defined; WO 98/ 15542

PCT/ DK97/ 00426 9 h) in
order to ORiARkAssE, conpound of Formula | wherein B is a -fhRinsitchhboazs
(NR[err]Rlerr])-COOR[ err] group wherein Rerr], Rerr], Rerr] and

Rl err] are all hydrogen, and E is COOH i n particul ar an enantiorreric pure
conpound, subjecting a conpound of Formula XV [err] to a

Schlerr] | hkopf erde] to%bﬁmLza@dmgaund\m FmAGI 1Ay 1&Yd Bash scm@b @ b»‘?@m@ﬂii oup
deprotectl n_of t R d bt ai F b'S'%ﬁﬁﬁ mg?)éﬂg ?t m [err]
P o el B R R gua QOB T Bt eRIE o R RO et o sRr e

is as def |Cﬁ@§01fndrSllmeewtge%qompoulldcbfﬁommlaPfé’y not be a bond. 10 In the

nmet hod of the invention preferred prot ec groups are as follows: For
E=COCH: 4, 5-di hydr o- 4, 4-di net hyl oxazol ‘QS err] alkyl or a benzyl
group; for Rl err] =hydr ogen: BC[‘ nd R err] =hydrogen: (err]

al kyl car bonyl . 15 The one step de ection according to nmethod a) is
carried out by treatnment of the ,éo ound of Formula IV with a suitable

aqueous acid, conveniently an 0.8Y12 N aqueous solution of HCO, an
aqueous solution of 48% HBr, or a saturatedxsolution of HBr in acetic

aci d. Tpe tgng%Qr;[ ﬁQéﬂfoﬁiSrﬁXUTgl gﬁl rReA(c\%rUrﬁgug %ilﬂbssegr%f\?sd% 1o t1one8§ ﬂbcy using
aqueous” acl 78 PV F

aqueous a@b@l@&éﬁhﬁ@n@ﬂ@ﬂl&m&Frq@mula%Ia- 20 queous base such as 1- 8 N NaCH

and an aqueous aci d such a 0.5-12 N HO, or successively i n an aqueous
base such as 1-8 N NaCH and an NAAUSONLS acid such as 0.5-12 N HO .

Starting nmaterials of N V are gonveniently prepared from

3- al koxy- 4- met hyl i sox I e- -C rboxy ic id (WDO5/12587, Al) by

conpl ete deprotection I(fh}%@ S yraquéqus cording to the above

descri bed deprotection itionska 0 f'”'bnal esterification 25 of the

3- hydr oxy- 4- net hyl i soxazol e- 5- caF |,e>< acid and subsequent al kyl ati on

wi th an appropriate halide o y by alkylatigwi This is foll owed by

brom nat i gpw@fch ¥euts X, v, R%ﬁ@'&éﬁmﬁly%ﬁﬁ& AN SURSeANEaNL,: Akkybation
with an am no acl recursbr e
that 1t may not be a bond.

10
In the method of the invention preferred protection groups are as foltows:
For E=COOQH: 4,5-dihydro-4,4-dimethyloxazol-2-yl, C,, alkyl or a benzyl group; for
Rg=hydrogen: C,; alkyl and R =hydrogen: C, alkylcarbonyl.

15 The one step deprotection according to method a) is carried out by treatment of the
compound of Formula IV with a suitable aqueous acid, conveniently an 0.5-12 N aqueous
solution of HCI, an aqueous solution of 48% HBr, or a saturated solution of HBr in acetic
acid. The deprotection may also be carried out in successive steps by using aqueous acids and
aqueous bases, -convenienﬂy successively in an aqueous acid such as 0.5-12 N HC], an a-

20 queous base such as 1-8 N NaOH and an aqueous acid such as 0.5-12 N HC], or successively
in an aqueous base such as 1-8 N NaOH and an aqueous acid such as 0.5-12 N HCI.

Starting materials of Formula IV are conveniently prepared from 3-alkoxy-4-
methylisoxazole-S-carboxylic acid (W(095/12587, Al) by complete deprotection mn an
aqueous acid according to the above described deprotection conditions, optional esterification

25 of the 3-hydroxy-4-methylisoxazole-5-carboxylic acid and subsequent alkylation with an
appropriate halide or simply by alkylation. This is followed by bromination of the 4-
methylisoxazole group and subsequent alkylation with an amino acid precursor e.g. diethyl
acetamidomalonate. Other 4-alkylisoxazoles may be prepared by chain-clongation, e.g.
alkylation with cyanide or diethyl malonate and subsequent transformation to the primary



acet am dormal onate. O her 4-al kyl i soxazol es may be prepared by

chai n-el ongation, e.g. al kyl ation with cyani de or diethyl nmal onate and
subsequent transformation to the prinmary WO 98/ 15542
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al kyl halide or aldehyde. The halide may be treated as outlined above. The
al dehyde may be used as starting ndterial fot the preparation of
conpounds of general formular V. In b), the one step deprotection is

carried oakylhlidd &odidehnte. The Ballie 'ﬂﬁl@%dre?tlfid EQ&HM% agow. trhe aldehy@% %%j&b/tb@m e
aqueous aci d or aguegus conveni en in - | aguequs hydrochloric
acid. 5 ‘ﬁ?g a%%gﬁgT 813]tefl%l§gﬁ_‘§§/?r§?asr%}loﬁé§ﬁ(gP‘%loélP?fse%gc’ﬁc@BlﬁTg‘iﬂ§8ve st eps by

usi ng aquiadusthaciwigeradrirotectionrenigs ohidyescatisentref tammundbbieuiiprv méhhod a) .
The hydani giifAbei 2@ B Yci@ b ReSusHa8AYGR cR¥ntly in OINENURBeRE H3MoAINROMS.

sol utian ﬁf gagod%z, a%‘ugloug 10-.70% sul &g{url Cc aci gl'or H%I he use of

enzynes s tih IeREORGIRL RS, ASS B8 PR 'R SUSCGIESIPR DY NP IBFRSracHy Wy be
carri ed oafueaisttasas as mentiekd rive forafdtiend . Héhedgpantdie cibg ony afso bheledvegbpup. The

Rlerr] gr 4 &t u 150, t t l ete
depr ot ect@gﬁsgf@y%@%?%g%?g?%&;%%@ﬁég ofdV101Fb% %ﬁ%@é‘kﬂb 5?’% t%lr 1rllsggﬁclpn t he

te. i

conpoundsSEYMEHEICH ahRydaptomgie Ay a%ﬁgﬁ"ﬁl@ﬁ\%‘ilﬁlw Fip8 F8Y e garricd oW eRlf ding to
t he net hobkfodes eftdr bisdddpyotddiveof the Egam ReR, g8hlmayibaved®Be Ahlroddded bgl eavage
of the,,hy i j S i ; L nal ogy wi th the nethods
descri gedggggﬁn%f%ﬁﬁ%ga&@glog? ?%\I})é&?%ﬁ;&g%( lq%g'g%‘?atg'l, 864- 867, Farrington,
G K. et afbe hydipiginciegn inom gompogndsoof thp gonesd dprmdp (h asfeonyenesntly fermed) |
J. Med. Chesacodif Qo il23metibdb-déSBibedby Blare, K.,Cldm. Rév, 1950, 4CHem4PhahieklcBudge. 1968,
16, 444- 44 K K. (S LAl L0l 214- ; The
starting (r)rtgtthgr}wg%l%lggmgrlé;%??g%@g?{ %f@g%%g%%@éyoﬁgﬁg}c&éﬁgoq? d]r?gcf%%g b%bt ai ned
as out- Cuny,ikqed chphdiee Frgr. 188y 8494801 diarinstons GrK raé vholMed Chare 18875 a
bond, {she3@l Mebypder, nBynbeal@repared!, JMed Chom. t1heo, by3omosesfyirdprpeyay by
br om nat i g, AR, S1PSLIYENT s LLANH 0T IRL] @R LN %igﬁc%vn. 156618y des 0oe  The

ng to nethod C ]

addition-él'imnation reacti’on accordi I'S” cénveéni ent %’/
per f or medThstarting marist for pesPgERHPR ok eAmponrdssai dirygyla gh may d§HBIaIncA a8 P8 abl y i n
t he preseng® bbvafos sthtiaP hiaterinlo fgamstitod 2). If RASLb&IMC IheaRicRyld@yDcNadpdeat room
tenperatu g ' i Tyl . a pnar t he
et hode. g, B0 S bSEAR LR ERCly bR, Xhd oG e tBBRALER BE3°
1536, PP- #gelyde6561 or Ki nney, WA et al, J.Med.Chem 1992, 35, 4720-4726.
The ihnt er Ted b@igorpéliniin&iogenanish dardbyg & _\aﬂeuié;a d)egﬁbﬁ\aﬁmem%ba&dmm irala Gab 5 iel
synt hesi s_of. [rimary. nes, ri.hed Rhy e SR P o alo, J.
o Cnorn P8 e Biep VLY B0LEE y Bhol SRTLURT 1 I pRUGRIAR » huatle nblanlle 3 ¢
for this BisAskbisisgqerons Neblen reom teppepiued hbelinimedistey piegmula Vilnal beespect
to starti pgpared B;]E/ itigd ﬁlemg@djdsdsﬁumtbpcr?bhaa,,s.af aBoMEey. CBOm. Shh e 9deIsotiextion i s
convenj_en 1,0 t.he 0 ou i af,aqueous
base, %)’r e%ée%éagﬁfx 20?5%?36%%105%%1%%@2@&@ @’nﬁgﬁg(ﬁ we?‘lOt é?‘ at room
t enper at ufle gyterapediate ofthe arced fprayye VAt readily obtaingd, byt Gafaic pynthesis afeact i on
gnd thg Zplrbm’@@la&ﬁﬁesrais ﬂe@fisawwst&emggm @mgg.i Am.h@mz. Ies.f Drsoerh, asss,zlss. f
escri be eyl e e EP1.A2- 0496561.. 35 The startin teri 0
o il o iRy alfyGKe S maiblel i5E B0 n;%e%% B e fepRhAt bR SRl 00
obt ai ned #ihegrspeat ichearting mpteriads pesd in methedhd), gt 2hovéng materials in nmethod a)
Wi th asx ThéragRolEdenPik tbaicarkndy ky¥emed di a6 R ofan diedde 0195 laqueous

base, preferably 0.5-8 N HCI or aqueous 0.5-8 N NaOH, cither at room temperature or at
elevated temperatures.
In method d), the reaction and the subsequent ringclosure and deprotection are performed as
described by Kinney et al., EP-A2-0496561.

35 The starting materials of formula VIII may be obtained by reacting e.g. 4-bromomethyl
isoxazole obtained as described with respect to the starting materials in method a} with a
mono-BOC-proteted alkylene diamine cf. EP-A2-0496561.
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al kyl ati on of conpounds of the general Formula | X according to nethod e) is
conveni ent"[v%sgggshor med in an inert organic solvent such g§akeSistabl €

al cohol one or di met hyl formam de preferably in the presence of a
sui tabl e base such as sodi um hydride, 11 potassium carbonate or

triethylam ne, as described by Kinney, WA., EP-A2-0496561. The 5 starting

material s @f fignfhaod a%rﬁﬁ%Yxn@se oPhtaibnaeh byPoErrﬁﬁlgog( Cau),coldmg 1d '?ne!mhhgfjlsf )
eneral Forpulas Xl an I shed as

deprotection of C

descr i bed CPWGHJSP%OSB%YH’B? N Jesth greanis GpiyeRtonichy s ﬁy%rrt%(teﬁ |al991i“§ g‘if?f&? n
di et hyl etdhesth@dformmoidagreferably nonhapesnus ofl e poitbechdse nudredshdiunShyrideng
mat eri al %Sofa@suﬂptb%&?a% Qiﬁmgﬁﬁﬁ:ﬁh&e QS H‘ésEIqioerdQﬁ/p%ﬁLXy WAl Q-EII IQ.E Oséérd ' Q2

material s"i n, net hod e 8 esterfication may be
per f or n&d SR{HNgERASHS %?@umam?%@wmy m%h‘tjl treatment with an
aci di ¢ sollutrethod 6 damotadtion o omiuadd éfngnearmtFerhabsX byl Xl épacatplished as

accor danc Qe cnbed'\qn tl [H%it J) %g b€)131nc e lcllﬂfonh:)f PgdrochéorbcRﬁﬁﬂk Wl 1 e@xt:r &Q\ﬁotﬁgr”p ounds

of gener al orrru I's convenie nmeric
sal tfor rratnpvmqum@epéﬁfﬁﬂemm%ﬁ %‘éﬁ%@&éﬁr@} Xbla%éme% aigdesmbed "with respect

1- phenyl etthitecatartingenatdrizls in mefiedr) swses, the resolution is conveniently
per for r{gd by formation of diastereoneric conpounds and subsequently
separation of the diastereoners by flash chromato raph

crystal | i Samediod Qetesstigriet Beedawedormgd byoneth Se‘mll é‘%’@ Prigparedisby

asynmetri Qreﬁt)ﬁ%hmfélh §n Z0dib Yollusdnnef aBGRbES1 §thiik® BfateriBis Srel fR6daldd id@FHoRRNACT d
synt hesi sw%met{;re 4 01)11 In this synthesis, starting materials are
al kyl hal i des Git g described above for starti ng materials for
nmet hod a). The prot ectl ng group for the 5-carboxyi soxazole group is

pref erabl Refdlutdon of theXad@dui@s BFOLdAeRI ef@ﬁﬁxﬁg f rionachiidnidaay r sspene ng

g-5cyan0| S%fa%é:roelforentchy%éém%?§n usu'g?lT 2)}3’[%3?1 acuve gr:tu%{qson %saeél & gs\’\f;ﬁ}eﬁ latﬂvlammgo n|yCOhO| '

met hods wepine kageian than ‘tqh@mﬂ is agovvenientéy myfomtacb} rifgmﬂfﬁ@“ nﬁ’@%}?fGOwYtLh

ei ther theos éun\aglds@tsu@e@wﬂmv @cfpaﬁxﬁbﬂ lethcbéﬁﬁerkd?n@@by ﬂasxa@m&ﬂu&s BISCchbl e
sol vent, suc ation concen-

oLt Ton abRRuBRidE BT e RheRbhoR Ry A BB b Psl ey i rsdlefo " or
aqueous? i i usigh¥caCB®PE 6 1B hictioy dimizs Acidrsyhthesih of- roqrthce;hh)oﬁl@ﬂm smntmslts,h t he

desired satahn@emeﬁm gk Qk;zemhy» oﬂmﬁﬁeassaést;ﬁbad dUo@Yor%kaSﬁhgbﬁia@ﬁﬂp%red by

the classic t hod of, doub 0 on.o propri.ate
The compodidedop dafieraicE bty AP 9 IR eHEDISF HRLCERIE 4t PP aRtegPa o aci d
addi ti on ahkzodine group ipegrarsl fivay tigecomdspondisg ércaahoisaxaznle (NPIAA587.whl), bye. g.

orally or cBadcBsHieh dlith¥n aplfalh®i35 conpounds may be presented in any
Sui tabl e formfor such admnistration, e.g. in the form of tabl ets,

capsul 45gowclers syrups or solutions or dispersions for injection.
WO 98/ 155432lts of the compounds of the invention are easily prepared by methods well known in the

PCT/ DK97/ Q@428 by reacting the compound with either the equivalent amount of acid or bhee in an
aqueous miscible solvent, such as acetone or ethanol, with isolation of the salt by concen-
tration and cooling, or reacted with an excess of the acid or base in an agueous immiscible

30 solvent such as ethy! ether or chloroform, with the desired sait separating directly. These salts
may also be prepared by the classical method of double decomposition of appropriate salts.

The compounds of general Formula ¥ and the pharmaceutically acceptable acid addition salts
thereof may be administered in any suitable way, e.g. orally or parenterally, and the

35 compounds may be presented in any suitable form for such administration, e.g. in the form of
tablets, capsules, powders, syrups or solutions or dispersions for injection.



An effective daily dose of a conpound of general Fornula | or a
phar maceutical |y acceptabl e salt thereof is from10 [err]g/kg to 50
ng/ kg body wei ght. Exanpl es 5 In the following the invention is

further ilyygsiiaied by way of exanples which may in no weMmpxerwedg construed
as limting for the invention. Al nelting points were determ ned on

a B[err]chi SMP-20 apparatus and are uhtorrected. 'H 10 NMR and [err]C NWR
spectra were recorded on a Brucker 250 MHz spectroneter (250.13 VHz for

“H NWR a“d\rﬁﬁfc%'d\ddﬂy tiode df @kbthfeublyo) géix%iaﬂgor}ﬂ\lﬁla& el arRaly St dif
not ot henw reggsg}té,q,sﬁ)d%%%m SEIms%%o gv% were obtained on a Quattro

MS- MS system rom runments connected to an HP 1050
nodul ar HPLC system 20-50 [err]| of sarrpl e (10 [err]g/m) di ssolved in
a m xture mhmplesacetic acid in acetonitrile/water= 1:1 or in a mxture of
acetonitril/water/aqueous ammoni a (25% = 25:25:1 (zwtterions) was

i ntroduced via the autosanpler at a flow of 30 [err]l/mn into the

El ect r osprathedolinving thgieseniion wdirtier dosirathddbyaray of examdesdalrich menhirtoi ways t o

obt ai n nDlpgebksticd\RilBting f Mei®ich@m ((M + H) or ((M- H). The 20
background was subtract ed. Anal ytical HPLC was carried out on a 150 x

4.6 mm Li chrocart 250-4 (Merck) colum el uted at 35[err]Cwith 1 nL/mn
of met handill Hielibg Moatsmwere Weteasietdoe a BikhiSSMP 20 2ppaFites ambsdre wrsneected. ' at i on

used ¢ qps 'I\ﬁ\tiﬁdanﬁf”@ \I'i\@g Qgecﬁﬁ)k@r@f%ue@oﬁ §Q3’)1§ck%9 byﬁnﬂdﬁl{' I@({c@@é&&& aﬁ‘ﬂ) B L4000A

25 W-VIS astereoner| c ies expressed as
di astereo&gﬁ? °1e é@l nd 2(9?%%%% € ANR) ‘éFt“é‘r’dTMScﬂ?ldBéatl?mé} @%&da‘d if not
Chiral HPloeamat ytsted was perforned on a 150 x 4.6 mm Sumi chiral OA-5000
colum el uted at anbi ent tenperature vvith 1 m/mnof 5 MM CQuSH (aq).

The instrynentation used 30, consjsted of an AS 2000 autosanpler, a L6200
HPLC purrplfw%fs THSUE d6TeuANIRRL oo’ t @atrey Mg'MSL&Z%@“ ey YO qBoschoFispRet  at
240 nmjis  anstruenefls 600 Rced Pt 18P 1050 reoduder [PLAl dystbmo20-5 pLaf-sample (H) L:gverdt) .

prgrrg | OMEIdhGoRU bl b SR REPLPI 0 Mec® LRI PHRIIEERF ©ST1(55h pefiguRabE Ul at ed
PCT/ DK97/ ggqt%tnl/wateuaquxeous ammonia (25%) = 25:25:1 (zwitterions) was introduced vig the

Exanpl e 1 autosanfpRS)at 2- hew 0033 {/mirc Butd) i JEI @t roBird)OBMirGe0 $aZcbia-wery bk praephoni ¢
Aci d Hydr %{aﬁda(r&:%glpditi&)s to obtain molecular weight information (M + H)") or (M - H)). The

20 background was subiracted.

Analytical HPLC was carried out on a 150 x 4.6 mm Lichrocart 250-4 (Merck) column eluted
at 35°C with 1 mL/min of methanol/0.01 M ammonium acetate, pH 8 = 3:2. The instrumen-
tation used consisted of a L6200 HPLC pump, a L5025 column thermostat ané a L4000A

25 UV-VIS detector (set at 230 nm). Diastereomeric purities expressed as diastereomeric excess
(de) were calculated from peak areas.

Chiral HPLC analysis was performed on a 150 x 4.6 mam Sumichiral OA-5000 coiumn eluted
at ambient temperature with 1 mL/min of 5 mM CuSOy (aq). The instrumentation used
30 consisted of an AS 2000 autosampler, a L6200 HPLC pump, a T6300 column thermostat, a
L4250 UV-VIS detector (set at 240 nm}, and a D 6000 computer interface, all from Merck-
Hitachi. Enantiomeric purities expressed as enantiomeric excess (ee) were calculated from

peak areas.
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1) 3-Hydroxy-4-nethylisoxazol e-5-carboxylic Acid

3- Etl hoxy- 4- net hyl i soxazol e-5-carboxylic acid (15 g, 88 nmmol) and 47% HBr
(aq) (150 m.) 5 was boiled under reflux for 6 h. The solution was cool ed
and cryst %ﬂ%;@g_bi tl e conpound was collected by fil prabk@hekR 7 9.
69% : np - %[err]C. The acidic filtrate was added water (100 m.),
and extracted with diethyl ether (6 X Yoo m.). The organic extracts were
washed with brine (100) m.), dried (MgS err]) and concentrated in
vacuo to Bkmgp @rlude title conpound (3.0 g, 24% . Overall yield of 93%

é lr_n|y)(;f, g;;slaé_lng V—‘?—é %@&v %?eélgwggﬁzgég?I)gl%)l()mmc Acp d H]j'dzate (Colep Shyl
3- Hydr oxy i 43-#ptiteyl-#sediekieiede-Eaatboryicidcidaci d (6.0 g, 42 mmol) and a

saturat edS%kd’kalflqlﬂetﬁilhsoxazofE@ ca'ﬂgbx \gféu( &43Q, @i&—)nn‘ﬁ@)sang%i oeﬁBP(z\g?( 156 ?rngux for

4 h. The sol ne te e Jesi ol ved

in Et OAc, V&t ‘ELTS(“N&%GT@'P‘ g%nﬁh Péﬁaé&oq?‘?ii W&é@@tai‘ﬁlcd’itvéoTBou"gr"{?de title

corrpound ¢olleRted py HOOBPn (86\7 g,ntiﬂ%) mam]SVésm The aeigietidirite redaddet @At fl@pt ane)
C&th%;( r&Cee \thly §1§3 %fscthem:{? X 4%@ VHL 4T{)Qe§ {gln% eJﬁ@ts %eyéj@a%@ %ﬁt was

used in tﬁle ‘nex e urther “‘puritlcation

3- Met hoxy PEBe H@é Hyb <§ t?ﬁ‘é%%’ﬂsﬂnéa?%&‘w%ﬁ’é vagyo 1 BHe s ditlgcompeiipd . g

3- hydr oxy g4t Qydrals pixdadD2Y%5A ek toeof et tero Clop® were UsedBin nivandeks stepet hyl

i odide, (0.4 nL, 5.8 nmol) and Klerr]Cqerr] (1.6 g, 11.7 nmol) in DVF (40
m.) was heat ed at 40 [err]C for | h. The m xture was poured onto an

i ce/ wat er Zhfsyld S mpyhdisaesiedwerbewiate with diethyl ether (3 x 100
m.). The sARIx9-4extihalidosasvker Bearbdyiclad (410 wadoafimoiP axd DEutwrkikd solutionkyri ne (50

n), drieg WE@"? i ﬂ() m@:p %dg Bg'l?c%gh]dgll 1%?111)%) ?}r Vi uﬁle Cfgi’uﬁmg yas ad %(/Qccnl;[ e in_

pr ocedur e 'was equi val e
17.5 nmol Vasuo &pd ke lﬁﬁdlﬁ?a‘iléﬁoivéii i H4s, dried (M&S%W{e@tﬂé@ra@é np P%Félﬁ to °1ve
chr omatsogemphiiild sirhpotiad gel2, g, @bosgnta srddlphh@[d)\mt1b@9ﬁilﬁteﬁt(h§(bA@Mp&hc)=to

9:1) aff O%Q/E @gloﬁgsgquq{a;\ ! lneﬁ 1391RY Uédn tc‘h&’}ie%?odt t was u[secg 1% tﬂe g% st%r é@' Ch Vas

used in t wi't hout
4- (Brormnﬁ’tﬂk?lll)wé&ﬁ%tﬂhoxyl soxazol e- 5 car boxyl ate Et hyl
3 I\/Ethoxy 4- et hyl i soxazol e- 5- carboxyl ate (1.3 g, 7.0 nol), NBS (1.4 g,

L oyl scat,al ytic amount) and tetrachl oronmet hane
(40 m.) 3? %’31 qépggn’x’ "@Fvlgomf(f% % H°h. The mixture was cool ed,
filter&d én@vé@ﬁ@érﬁifh\féﬁe’fﬁ/drqaw%az@%vltsgvgpl@@-carbowlmdéOtxtfl %%erdmihblas a

yel | ow oi tod{dk.(B4GnL, gﬁ&mom@d K;@(d,e(mrgouwtmmsn @?&d(mﬁnll)hﬁaﬂheét&d a5 step

wi t hout f gr rificat VO
PCT/ DK97 / 2 PY 1c mlxture Was poured onto an ice/water rfn}gturc (%O() ml) and cxtﬁ_yfted

Et hyl with diethyl ether (3 x 100 mL). The organic extracts were washed with water (2 x 50 mL),

2- Acet ami dﬂnezcs()aﬁbpws@mmb hnﬁcéxéeﬁt@téaqzs%@folxo@yg )74@6')rﬂﬂat}’5}8ééﬁhx‘é%20| 4-y
lrrirglr;) o 16@0%‘(%{;1& Od‘?ﬁl t%Pffalgucg%d)%lpd%ﬁfbquwale 1?@95[ 1%193”?111;1}% maeilel d?'w%cg 7.4
N- et hy| pymes enlijertadeto(Bsh whromaigaeepby (silicadseh telyenio ihiohiongresthangideetiiybeth80=ni n. 5
Et hyl 4- (bﬂ@ﬁﬁémtd&)erl)de?ml@&bﬂﬂﬁdmd&@)é&én&ﬁoﬁ(ptﬁgb@W)'vaﬁléh s &e@in e emol ) i N
N- net hyl - ot t5¥ o) hf:glonefm(atlo rrL) was added (tenp 22-28 C) and the

resul ting P YEOPE THAST R roomtenperature for 1.5 h. The
reaction m xture was poured onto an ice/water m xture (100 m.) and the

aqueousg pbﬁgﬂwmzm%%rrza&wdqwmﬁyzEéxgxs@e §3arbodaBe ML) . The organic extracts
et e s el BTS2 S0l R ALV S8 5 o Yber (100
mmol), dibenzoyl peroxide {(catalytic amount) and tetrachloromethane (40 mL) was boiled

5)

under reflux for 10 h. The mixture was cooled, filtered and concentrated in vacuo to give
crude title compound as a yellow oil (1.8 g, 97%). The crude product was used in the next
35 step without further purification.



10 (100 nL), dried (MgSO err]) and concentrated in vacuo. Flash
chromat ography (silica gel, el uent: Et QAc/ heptane = 1:1) afforded crude
title conpound (1.8 g, 66%. A snall sanple was recrystallized

(Et OAc/ hephang)ssyp i ve colourless crystals: np 78-80 [ egdydfxorbblgs Cr ude
product was usecf ?n the next step without further purification. 15 6)

(RS) - 2- Am no- 3- ( 5- car boxy- 3- met hoxyi sox4zol - 4- yl ) propi onic Acid Hydrate
(Comp. 1) A suspensi on of ethyl

2-acet am @9 Ef.?h Qlﬁgtﬁhﬁg%fp(}ﬂh’)?ca%o%ﬁ] (?QBJ?&%@(MB)& lﬁrnéh&?isb%yr 4-yl]pro-

i soxazol - epr opi onat e was boil ed
under refI for 48 h. The mxture vvas cool ed washed with
di chl or onet haxtere(of Oty pectanddethdonwyd (1et feid mmol)(azxdmotbél@lmte)vc -biftoRidef0ed and

gggﬁteng r gtge@ ddrﬁm\égﬁh'gf mWﬁ' nmn@ I ﬂ@amf)n ed aaﬂ%ohh%g@tiaagcs g@\;ﬁggﬁxﬁﬂggug gd
ot 3 e B b oS a}ci}wwwﬂ SSRPBOIEE (b 5k PRATOR VTR

pr eci pi t atperrobdonst(il ¢ ndd was adeede(terhR 22-28 ) Jand ther warhingempewratwhsestifred a4 h
affordin t C
(dec); | [ gr rf{HN em 3 5%/%& 1d§ (llarI; @%5{3{&,4 éﬁgg aigéﬁred &Eﬁ %@%e/ngte( Hﬁ%ﬁm[(%d]
3.85-3. 96 D(lg anfl the )“1‘168“ Mhe way gxtragtefprith RIOAT 6 MVRO(TsBhe peseRT )Xt 70,
52.38, 57.vae vxiﬂﬁd 25th ab 28uebBs schfon P pothskiin® ErdiAitdxide, Rater MBO I afd bibeer r])

nmz 23 HEEL H

3 er e 2 RO UEEL s o Tohelied I o Y ponflfllny ity P, 1

conpounds shigpl Eé@éﬁgﬁéﬁacl—nl A) gfﬁpﬁipc&gru%?ﬂe conggypund (1 8 g, 66%). A smali sample

(RS)23£23 S\T\ﬂ@ racxg«ﬁameddbomAathﬁm;(ycb %ﬁ%&bﬁﬂmléssy&d@?ﬂﬂpfgp %swag%glrgegad)ﬂ&l lz_g :
- t 2. , ,

24.0 03 (dd, q’l&ili)(‘p‘%) ”se‘sﬁ‘ %41‘@5%“51‘(@%% "?k“%"%% B): [err]C NVR (DVBO-d[er])

[err] 14.46, 22.41, 51.89, 65.63, 103. 34, 159. 22, 164.97, 169. 75,

170. 40;15 M) ((gmzt,w)y{oezr 15} Jar B0 324:5140;:&:@&@01(4@1}@5&&%@,&@]1 Ny 41k @t&w k) calcd,

?Ré)df 37 Amh& sugp P%ou 'of %Eéz(t éééctarmgo g 6et)%o)fv§ag%%ﬂvo)l 3- —6 ?X}gca]‘)ona & Cloa} ( Conp.

3). MVpsexgzol Zzbsm[wmp@ (t dexp:0 mmomwému@o tl] w32 QM ungerppfiep 88
(dd, 1 H) foB48d {i@ddnixir d'{).fes cooledSwBed ddn dikt 1H}omef@ha718((d(b,mﬂ) & didven kfner NVR

(93\/?5052[26%5]9 l(g(F b }) Ijru &d 2111(12 %oncgntra e% 135 dcéo \ggtér whs ag'dcd (5 mL) and the };.V‘P

PCT/ DK9Y/ g@igd to about 3 by addition of NaOH (0.1 M and 1 M). The aqucous phase was reducgd in
103. 56, 15&6&&}( mBard pré&%ﬁta&&mllé&&ﬁ l%ﬁﬁltﬂh@)r( vk jheb‘i}ntﬂé ﬁ'dgaﬁxed%alatel (2
t

gg[ g;r ] E[ &4 & %f%lg‘ mlrz foraz cil ziffordmg Comp Isaf’tcr Ifllltratlon (7d\| mg, 108/% mp%?

(RS) - Amzﬂé °§(€®),dbtrl‘ﬂfdkﬂwlﬂﬁydﬁ)o%@ﬁ&@ﬂalzbb 341G, dridip B EAi3O0 Ak o iyt e
<C°”g 8;” © 3 By ErRI s “{? Ca 28 efor w%wwesﬁ DBSs ofse1an] dsslear 170.63. (g@ (d 31
16’2 115 1@\5%@\4 H)IH}(; “/8 b3 fé B'VE%T g r%O)nqﬁ%,ﬁ%%ﬁgﬁQ? N 1954, Fehing;

(C[err]H[éﬁﬂ]&HHa'ﬁBT "OHZSH[err]O) caled, C 38.10, H 3.88, N 12.70; found, C
37.72, H 3.98, N 12.52. Exanple 2 10

,(A?lsé Am'ﬂxo fsllo(WSInggorrr?p%)l(l ds v’ueu preg%dr{ n amg?ar%y:_ 3- oxoi soxazol -4-yl) propi oni ¢

30 (RS)-2-Amino-3-(5-carboxy-3-ethoxyisoxazol-4-yl)propionic Acid (Comp. 2).
Mp 238-240 °C (dec); 'H NMR (DMSO-dg) d 1.34 (1, 3 H), 2.90 (dd, 1 H), 3.03 (dd, 1 H),
3.96 (dd, 1 H), 4.23 (q, 2 H); "C NMR (DMSO-dy) & 14.46, 22.41, 51.89, 65.63, 103.34,
159.22, 164.97, 169.75, 170.40; MS (M + H)") m/z 245. Anal. (C,H,,N,0,) caled, C 44.27, H
495, N 11.47; found, C44.10, H4.92, N 11.34.

35
(RS)-2-Amino-3-(5-carboxy-3-isopropoxyisoxazol-4-yl)propionic Acid {Comp. 3).
Mp 242-243 °C (dec); 'H NMR (DMSO-dg) d 1.32 (ad, 6 H), 2.88 (dd, 1 H), 3.01 (dd, 1 H),
3.96 (dd, 1 H), 4.79 (b, 1 H); *C NMR (DMSO-dg) § 21.57, 21.77, 22.35, 51.82, 73.13,



Hydrate (Conp 5) Et hyl 2, 3-D hydro-2, 4-dinethyl

- 3- oxoi soxazol e-5-carboxyl ate A m xture of ethyl

3- hydr oxy-4-net| hyl i soxazol e-5-carboxylate (2.0 g, 11.7 nmol) and

Klerr] CO ¢d ds16420 9, 29 nmmol ) in ethanol (50 nlL) was hgat/Btlois4d0 C for a
total of 26 h Methyl 15 iodide (0.8 , 13 mmol) was added after 1 h and
an additional 3 tinmes during the next 25 h. The solution was filtered
and reduced in vacuo (according to [err]HNVR, a 1:1 mxtture of the

title conpomsy] 18k achyl, 139 UEtlh@W %l{smm mmr )swazmlmﬁfcgqmm alw, vas

T chl or ondeRLAL 4t &Y 1§ P TREreL88P M bk S090° ' eEhyi

3- Met hoxy- 4- net hyl i soxazol e-5-carboxylate as a yellow oil (0. 40, 18% and
title comuggrdadtho-I-B-AEbolly-3dlUoxyiboxapsld lﬁ)@(ﬁ[ﬁérﬁc ﬁledqﬁ/ﬂm't@(t@)ﬁf)

recr ystal t, 4- 65
[err]C>° CMPdgth&E ﬁéﬁﬁ@{ﬁi\?gﬁﬁhgﬁs ((?1 AtI hg ?5 éﬁhﬁ&@fisgpd ?f’urt her
purificat EdA7, 52.07, 106RS) 139.MNmi 166-13, (69.8Ar OxP; MS (M + H)') m/z 217. Anal.

3-di hydr or@yRid) Wiz 53,05 QIOE 2B Ah: ¥ 3%Rk) N1 OPH.ARh&L, ASF2 IRt g 1232 (Conp 5)
The t|tIe corrpound was’ obt ai ned by processes anal ogeous to those of steps
2) - 6) of nple 1 using the product of 1) above (70 ng, col ourl ess
crystals, Ei‘mﬁ)lezwp 211 212 [err]C (dec); "H NWR (DVSO-d[err]) [err]

2.87 (dd. ¢ H)—A n Q23 (4 gﬁvbo;y h'%*dﬂ;'(ﬂg Z(Qethégﬂxo sox 014 %‘g)gi cé)g&l)u [ eREhC

NVR (DIVB err 32, 51 6. 51, 162. 37,
166. 64, 1 M + 30 Hlerr]) mz 231. Anal.
(derr]lH Ethly] Nﬁ'éhh;]daz Hrdim@hdSHpreisoid@)le-Oalueltbxylete40. 94, H 4.51, N 11. 94,

found, C f}\O m%?ture oii et'ft 3 E?é'dxo% 1kjmezl"}yhsoxazolfz—s -EQI%O)f(ﬁAdE C{Wong ¢P HHQMHH @S

prepared | n sim
D e e D o) (02 wisyad a0 o 8ah 254 Wi oni
Aci d Monoioddfe (Dpahiiatie nfifuthpas Giled after 1[hemﬂ hiﬂdN&ﬂi%n(aDE emed @ring (e dikoxane d
3.70) [er (
Cerrlc i B b Bl mﬁxfé%aé 3Ry i} ?‘r\%ﬁ) 3% Bfoghor sty
53 27, 1lgﬂgyozmg_:519d 8‘8‘ 1@' 3@§:thoxy- —met hylisoxaz bggy wylats was obtained). Flash
PCT/ DK97/ OR8R0tography (silica gel, eluent: dichloromethane/diethyl ether = 9:1 then 1:1) gaddeihyl
166. 67, 1 VG e s rl. Qerr]
“Herr]O 3%4%1’?%\}/'\45«11%{1 Mésé)xwﬁﬁc . égggo%a%e a%%ilgll@g%l f(0 Qé:[d% /e &Llﬂ%‘% NE&%{ }l;
10. 27. 20 (0.4 Ex ARl e gmpll sample of the latter was recrystallized (EtOAc/heptane) to give

(S)-2-Am aﬂo&sé onGalHofy 686 PO0RMIdS AXazompduryl | Y4rapd ante Wi stef Galput( S) - 2)
(R -2-Am gﬂ, g‘l-é/gf%g{ hoxy- 3- et hoxyi soxazol - 4-yl ) propionic Acid (Conp (R)-2)
1) 5-(4, %i 4-di met hyl -

1, 3-oxazol - 2-yl ) - 3- et hoxy- 4- met hyl i soxazol e

3-Et hoxy ﬁqwm}nbmazz%eyﬁ SCAEARN D et iy B 3-0X0ifoxGhol -1 proproRlc) AcidEfdrMeNaOVe
in §01 m., 3.4 mmol) and EtOH (80 nL) was stirred at room
terrperatu %r 30 mn. Acetic acid (2.2 m, 393rrrm|2 and

2-ani no- 2 Thetig| qempeanl wapobfamed by processeg anslpgcpusia d10501@Edters 2) - Pl he
resul ti ngERknpIE Qisi@shdsrofhed ofinddovd @D Intpy cbiofiriedd clystaliR2%%)eRptI 102 1DPRL Ur e

was cool e [N )er@ t t i t (3;X3d00 ni).
nas Organfc N @@?‘gﬂm‘%@%)azwd% PR Bt § BGLES M4 By BldHGq, (3yxnd
NMR (DMSO-dg) & 23.10, 32.32, 51.79, 106.51, 158.59, 162.37, 166.64, 170.35; MS ((M +
30 HYY) m/z 231. Anal. (CeH,oN,05 -0.25H,0) caled, C 40.94, H 4.51, N 11.94; found, C 40.93,

H4.55, N 11.71.

The following compound was prepared in a similar way:

(RS)-2-Amino-3-(5-carboxy-2-ethyl-2, 3-dihydro-3-oxo-isoxazol-4-yl)propionic Acid Mono-
35  hydrate (Comp. 6).

'H NMR (D,0, 1,4-dioxane d 3.70) § 1.28 (t, 3 H), 3.19 (d, 2 H), 4.01 (g, 2 H), 4.18 (t, 1 H);

*C NMR (D70, 1,4-dioxane 8 67.40) 6 12.87, 23.85, 42.31, 53.27, 110.57, 159.88, 162.65,



washed with 1 M NaOH (50 nL), brine, dried (MySOerr]) and evaporated in
vacuo. The residue 15 was dissolved in EtOH (60 nL), a solution of KOH
(1.8 g, 32 mol) in water (12 nL) was added, and the m xture was
stirred atv{,gg){gsg ,.enperature for 20 h. EtOH was renoved ipgypro7ddsuo, water
was added ( m.) and the aqueous phase extracted with EtQAc (3 x 100 ni).
The organic extracts were washed with B i ne, dried (MgSd err]) and
evaporated in vacuo. Flash chromat ography (silica gel, eluent:

Et ﬁ%/ hepltla@e# Lirbek hyﬂsa(mqnveﬁy-*) his 2@( é)mgayﬁpﬁr@l)dﬁ R0 %ic@5@31 %o gmtygdwas a
yel | ow oi r onomne : i hydro-
, 4- di net h)}P%g ggdofémg 5‘%4)\%[ hoxyi soxazol e

5-(4, 5-Di hydro 4 4-di net hyl -1, 3- oxazol - 2-yl ) - 3- et hoxy- 4- net hyl i soxazol e
(2.0 g, 859(3, NBS (1.75 g, 9.8 mmol ) and tetrachl oronet hane (150

m.) was b undr reflux, f mxture.was cooled, filtered
and con%eg‘bf § “?’"SI‘@&EWY'I%T %D’t?ﬂ’f%ﬁ’a‘l-&&“&ﬁwl%ﬁlﬂ m@%{“ﬁgﬁfﬁ el uent :
t ol uene/ Et(BAZ/Aminet3hFcanbaxg-3=etl&FistOazb}-4-ghpeoplidude Acxﬂl(éomprmpm)nd as a yell ow

oil (2.0 g, 749 . 3) (2S,5R) -2, 5- Dihydro -{[5-(4, 5-dihydro-4,
4-di net hyl - oxazol - 2- - 3- et hox |soxazol -4- 30
yl ] met hy] }Ué (f’édﬁﬁ)éfﬁw 43dl@e i’lnfe'?ﬁfﬁégf%ir éércr‘féu)érﬁwe"hﬂfwmolf’

(2R, 2R) - 2 35 Bhtyytinathiddxazolds 5arlioﬂwﬂﬂ¢20’r g, 17.1 rémdb), . 471 RyOMz2 in MeOH (0.6
3-0xazQq} - Zzyl)g %n@ﬁ)l\%i&ﬁﬁbﬁ%@% ) %s%lx{r{ﬂtf}x&}mt r# E;R&}E ‘?@ryio 1§61 ﬁcéﬂc”}% hoxy-

pyrazi ne ( um i ( nmol)
was added @4 I’éL p}9e};53§poé)dar(i 2-amino-Zemeylpropan-i-sh (¥ mL, 18 8 mmol) v»exe added

(2R) - (-) - 2nd ddirbytiing r2ixiusopasopyled Bnder ctifloe fdr@OD Tha et (fixmrdias BoBd,35
mol ) in %Qé‘%id& Qc(‘-:is(lgﬂrﬁa}%ﬁir Q&é&fe@%x@lﬁt%&%agl '165.6 }ng? h‘l"}gsm gﬁ&t éxﬁ%f&g wife - 78

[err]C for yl- 1
 3- oxazol veshadywitl BMISAQH §¥aEbbang gngh 1\6%30@) gid eV&PON’fWﬁ)‘P)"a‘di"sEéﬂ 1@%@@ n
tetr ahyelr afadraasol{al MLBIOWASO0 atldedsaimtbntT& OIS ) I0mFoR it kates {li2rhedwat - 78

Cfor 4.5 agded-,rggql\%%g@;xiilgg Xgl XhHEE am%mal!elngg\lgﬂret Rr WM 81 QM BIRFAL Ur e

and
PCT/ DK97/ 08dmswater was added (80 mi.) and the aqueous phase extracted with EtOAc (3 x 1§¢mL).

cogcent ragieﬁ ok AnMAKHRGLS \Iae vrae}séddum wae, dicagmgsed dnaﬁd&nFtMI inehdier Flad0 nL) .
and poured,ont edAayers., arate
e Poe scnSlbellbny eGSR R oAk gD Y55, 6L, SR

or gani &° e%@?‘ﬁ@‘{%‘ Mﬂéll%h%‘h@cﬁ %iX2H)brine, dried (MySQerr]) and

concentrated in vacuo. Flash chromatography (si lica gel, eluent:

?gp%gne/ E#%C(Bzcanomgt@%a)z& jsdzhtcﬂg 4(42c§in?§3¥é} 5 gng[é?%% et ox?z’?m%r)/el | ow oil

{€Rt T on Ther elution
af f or ded c&@@@lzﬂoﬂ-dﬁﬁﬂﬁhvélém&lﬁwlh%cﬁo%ﬂmwquxa(@%@rﬁﬂ 83ogrmol), 4)
gZR 5S|) NBS(r B hygjg amasi) 4d-tefachordthdmyde Or5h,mYy h \désrmlgéyhn(ﬂer reﬂux for 5 h.
oxazo r net
6- di met* ho@%ﬂ‘é"k}e’ YRy °ﬁ§1 ?%&e@ﬁé%"mg‘mﬁ%ﬁ YRS %5*3 C‘Crﬁma g’d‘F Qﬁ?‘ba 8y 4,
4- di met hy eluent: tQueswd#Q b /irzdyfiamige etl%k@ib@xemltulncwpqmﬂ By yelbwi gbBrlopy| -

6- di met hoxy74%). pyrazine The title conpounds were obtained by a
procedure as described in step 3) above using (28)-
(+)-2,5-di hydro-2-isoprop 6- di met hoxypyrazile as starting material.

Fl ash chr cheebeRiaz 5-Dik }dm ’(55(4Iﬁ dlyajet, 4-dimneibrit!; 3-praptnd)-Eetppyisexgoly- t o
give (2R %&ﬂﬂﬂﬁzs@mpﬂwczz@@ﬂ@ Widzﬁw aqul(zﬂa5fz)-é @-Jﬁhmroé -t4, D@ nnP8- 2%

e o WP o 4 g Bl A5 55

pyrazine
A 1.6 M solution of butyllithium in hexane (1.9 ml, 3.0 mmol) was added to a precooled (-
78 °C) solution of (2R)-(-)-2,5-dihydro-2-isopropyl-3,6-dimethoxypyrazine (0.5 mL, 2.8
35 mmol) in anhydrous tetrahydrofuran (8 mL). Stirring was continued at -78 °C for 10 min, 4-
(bromomethyl)-5-(4,5-dihydro-4,4-dimethyl-1,3-oxazol-2-v1)-3-ethoxyisoxazole (0.85 g, 2.8
mmol) dissolved in tetrahydrofuran (5 mL) was added and the resulting mixture stirred at -78

°C for 4.5 h. The reaction mixture was allowed to warm to room temperature and



5) (S)-2-Am no-3 -(5-carboxy- 3-et hoxyi soxazol -4-yl)propionic Acid (Conp (S)
-2) A suspensi on of

(2S, 5R) - 2, 5-di hydro-2-{[5- (4, 5-di hydro-4, 4-di net hyl - 1, 3-oxazol -2-yl)-3- 20
et hoxyi sow%/p@myl ] -met hyl }-5-i sopropyl -3, 6-di net hoxypyweazideodsts 6 g, 1.5

mol) in 1M trifluoroacetic acid iﬁoo m.) was boil ed under reflux for
5 h. The reaction m xture was concehtrated in vacuo (2 nlL), the residue
di ssolved in water (50 nL) and washed with EtOAc (3 x 50 nmL). The

aqueous phasenvasl hivhtwr Bk resitliapodsaliaolvedin\datiio ether (40 )ﬂlﬁ}%ﬁd poeled 4o an
residue t r@e?\x ﬁg -gfghhe %tzﬁﬂ) (I‘illc(? la%l)g we%@geﬁg L85 {?Ji h]t%t gucbous %ﬂ}S{z em{acged vthh

stirred at I'on an

recrystal Idi'ei}é’dl e@*&x}a‘tzehf ?0 ’c“é) ﬁ lfbd’lffé:ﬁnt,cd#ﬁéﬁﬁ&e’” e Wasb@) wigh hlsnee erigsLivey) éfrdyst al's
(0.12 g, 3BAbentragl A5 Tldeh (:lﬁiﬁﬁn)u;ogﬁph?éiﬂﬁf@ geletieattl eptaht/BRD £8= 3 1 gad) Mn);

[ e,r rjH %IN&G%(QNEW{I? E&]ln)oszggsr % éilo%v O'qug ?%K?R 2de90f5 5’:9 (501'051}'_%1’1 Qz}g .{F]Sd d, 1

(d er r] H él?lfl] N[nél?qi ]:)q@q& ;ff‘()rdqgi(ﬂrw (2165 htntﬁepom.goundgg a )qgﬂlqyg_ ol 138 mg, 3%)ound, C
44.45, H 4.96, N 11.46. 30 6)

(R
Azsf\lmr ::]Ce) d3 % g%&gkﬁ Cégp @Yh}gl oe} ?BX(X ISSc? }l(y%z |44’ du%et) )9 J%Oéx%gollc) ﬁ)ck tizgxyzsnyazof R) 2)
(2R 5S) - 2 y§udim) drisorzop)5.& dimshdiydrive 4nd- @SSk h§iydBo-2dkatiol-dikydrb) -

3- et hoxyi soxazRlnyA: ¥lokamel-hyhs-candx50eion YA v Bl SR J%% 0.6 g, 1.5
mol ) and J (0 m.) %élts adéchd g 25 yl\fﬁCﬁ%M )%)SMW T x)( and the
resul ting M‘S%’t’ﬁre stirred at 35 room tenperature for 2 h pH vvas adj ust ed
to about 7hbyitladdinpiunds whreadtarsd Dy amrosidac @9 décribed ilVptep i3l alvdve ubibORS-enoved

'az dv?ﬁgoa ) '@@ﬂx)ﬁfﬂ 21%5&@132? @d@neﬁ%xﬁ%@ézﬁdcoﬁ s@hfrtlrﬁckﬂﬁgﬁkﬁ Flash mﬁb%q( 0.5 M
i
extracts 3’/@‘?’2 aias%?gcf? hepﬁﬂe OAEJH B @ﬁﬁgé@ﬁﬂgtle %-)&11;88%%,[ 19%

vacuo. Thd0.Besb4bup dnxsS. '2% (retention time o388}, I5uBer elution afforded crude (25,5 S)

PCT/ DK97/ Q@ié%@mﬁ/(l)um as a vcllow oil {60 mg, 4%). 18
suspended in 1 HCl and the m xture boiled under reflux for 4.5 h. The
reaction m xture was concentrated in vacuo (2 nL), the residue

di ssol ved J fiSwatinotb0-ahoxprieemapbedzoMtiypropionkt AME (Ge@ypx(SbY m) . The
aqueous phaass%sm%oﬁ' b ?45 ‘?5’1{) £y @ﬁx?_&@tze sI(D s ARMR.- 49091‘1&&@‘?%5 @J&G’olt?hﬁ) -3-
remduetrgated W t h é@t % recip |tate\/\¢1 mﬁ \r,ila
Stitred® attREBRPEE et B B o S PERYS i SheeRYEEH L %Pamﬂs B g™
recryst al ltifhedodcwiat end 2@ afld orad bodq:mmmm r¢fRx-for 5 h. Z“Dasrcmbmmt Bes wisystal s
ﬁnon )13 ([:]ér ?@r@eﬁum %53;10%@%[1@1[5 like (e@%ﬁ% dxs?&veﬂ%%‘yﬁvét&e(S@%LP Ond Bhed alxmh50

(dd, 1 H BEag0, \ qami ﬁ%e sl USEE%]W& ﬁﬁ?e%e"awsak'%ftlﬂnmﬂtfﬂ%ﬁnéfsrqnﬁ 7 245,
Anal . ( J eedidud eeatddNven rfaBfre(lt L dthe dyredipithe. 2Rich Hodn@5waNsthdedd @ room
found, ,C 4&11}?0@&111]_' iér 95 g N)lljcgrtcé%y fi atmfl an@f@c% ‘th%d >§th01() '%c?‘)affgrdm und

0- 3-[ 3- et hox triazol I SOX azo [ oplonjlcC,
Hydr at e 8) %l% uy ss crystals {0.12 g, 33%) mp 259-261 °C (dec), e > % retention t1mc ca

N-[ (Di et mpmm A )NTER PMSTBER)-BF84 O, 2-90 I T 6 0aZdd, 6-15; 5.06 by amf)de 15
R Solut | 00 A (o3 Do LRy ) 2@%@&1%@}15}4@%@86?@ derf 3208, NAtaION) 11

NN—dlrreth mam de’ d was stirred at
[err]C for"‘i‘l“s1 frift: 45#&1t4eq|6 Béit ﬁé cool ed, the title conpound was coI I ected
as a cabourless crystals (4.2 g, 91%

b 3. skl i R i 8 T,

Astirred sohition of (2R,58)-2,5-dihydre-2-{[5-(4,5- d1hydro-4 4-dimethyl-1 3 oxazol-2-yl)-
3-cthoxyisoxazol-4-ylimethyl}-5-isopropyl-3,6-dimethoxypyrazine (0.6 g, 1.5 mmol} and

McOH (7 mL) was added 0.25 M HCI (74 mL, 7.4 mmol), and the resulting mixture stirred at

35 room temperature for 2 h. pH was adjusted to about 7 by addition of agueous ammonia (0.5

M) and the MeOH removed in vacuo. pH was adjusted to 8-9 by addition of agueous

ammomnia (0.5 M) and the aqueous phase extracted with EtOAc (4 x 50 mL). The organic

extracts werc washed with brine, dried (MgSO,) and concentrated in vacuo. The residue was



(di net hyl am no) et hyl i denr 3- et hoxy- 4- net hyl i soxazol e-5-carboxam de (1.8 g,
8.0 mol ). The reaction m xture was stirred at 90 [err]C for 15 mn and
then left at roomtenperature to crystallize affording pure title
compound (Wodsksax 799 : np 194-196 [err]C. Water was addedrddreoszs ML) and

t he agueous phase was extracted with Elt1 c (3 x 30 nL). The organic
extracts were 25 washed with brine, drfed (MgSJ err]) and concentrated in
vacuo to give crude title conpound (0.3 g, 20%9. The two crops were
conbi ned. suspendeddn (I M-HEChaxiythel mimhde ol lsOwaIEOteflox Yér)4.5 h- Tid feydtiod hhikiuze

4- tr| azol I I I 1.1 g,
5 7 Qvas conc%ﬁt(zﬁecﬁnm&{ ésrﬂg%?r}/e s?&%glﬁ%olv% h @gé&éﬁ?@ém& \ga q “‘7:’ 11((:I ded 9
tri tyI chI 6@1‘\8@ MO@@ They apupas [Phase Wapiiteres, evaporaied) in Vi tmdxxr@wnwa%e
stirred atcsidwenmdaeipeitatwite flOrmb). Whar;ﬂe@;ﬁtaioedrhmﬂtiﬁnﬂdm weekiaddett room

rzno)ét ﬁir_)e ( %%Qgegétéu’c foﬁfh,%gff&?clﬂso)yﬁﬁ@zﬁ?mvégg re s{aﬁ%f gva ); Sitloﬁlt % Sgﬁcg @{) U,E |30?(1

of Na[ er r 2a@s[cetorlesy s (RG0s, #EY0) amdl 25$1261Qe°c (deCI 2@6’9%)(1‘6'(%9“ solegri ¥h vvas
dried (Na[nﬂhylﬁqﬁw(mm }:mgaqi naged. sonay,acHy 3t @b vensriaedal t s

conmpound 2 0 e 5|ngle
COppoun? Wt} sp O BFRSHE S YGRS B 0l 20 TP

was used ifeundhe 44kt H4t9%6 pNWM Shout further purification. WO
98/ 15549
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3-[4-(Bro 51 ) - 3- et hoxyi soxazol -5-yl]-1 -trityl- 1H1, 2, 4-triazole

A m xt ur e (88)- Q-A('@-neﬁl‘i@xyhﬂ%’fte&lHgfl,2,§émam3-35ﬁ50kam-4ﬂﬂ]'prgnienid_Hcm, Hydrate i azol e
(2.4 9, 5.(bonwpot and NBS(llg, 6.2 mol) in tetrachl oronmet hane (150

nm) was b er. re ere ion mxture was cool ed,
filtered %@%ﬁﬁgf’f??’%’é@ﬁ?ﬁe%éé Lfgwl%4 ﬁi""{/hé’}] iRy "{'F‘E' ’%mmus conpound (2.8
g) . Thes craustdupmodiedthanast-mstbglisorazblee -crebctcamide §3.Higt hlommofjuin thyédimethyl-
puri ficatigamide dtmegxtvhyclud? 1@9}%)@@5@911@6 z[t%?@t’@?&?yﬁﬁn (11Amt,1rﬁc¥x¥|coéith Jtmc A1

4-triazol -3-yl)1soxaz bonyl ) propi onat e
m xture of “]{ilc%‘%‘ﬁ‘\}‘“dé\‘f"’étcaiﬂﬁcéﬂﬁﬁi’ 6‘?'}%1"&1@55(%3’%&1@(4263 3%l ) and pot aSSI um
tert-butoxide (0.73 g, 6.5 mol) in Nnethylpyrrolidone (30 nL) was

Sti 11 ed 2l oy emes vU{&oIfﬁwﬁ'ﬁf@éﬁ‘m&%a! 4 (Bromomethyl) -3

- et hoxyi sgxazol - triazole
met hyl pyr ri&14 Qbmen @2133« f nwéaémad&édﬂ%t @wnzlzbz%aqea? Pﬁlé:?l S4Rk Wﬁeﬁdf*%fs Wt . ng
m xture vve{éms:thyﬂanado)metnyaucmdecmxcb@mﬁethy isogazblorS-&rtoxanihle (it .8ag 8i0ammel)xt ur e

was pour egpy r}h%té&%&h%?{e"\@&s%n% >é§ ;?_%(‘&58 hik an'fitt)xenaféﬁ at P@ox@%@&ﬁu@%ase nas

extracted wt ?anl C extra
with an adtsbllizesSPitingme leWEound ih? § v {5 b%rk?é §n8’1&ﬁr%ﬁéad49fh(%
(Na[ err ]| S@eydalikhe aquedan ghao neoaitiake dith BiGAc (X 3(hhBE The biganatageaphye

5 |Slt : Iecgé ?r;lcl)dlﬁhéé! g’gﬁ"%nnéﬂdﬁ /( MgSO4) ?ﬁ@tc%gﬁ{awd%{l @ﬂ:t@)@ﬁ%ﬁ'e créc% f?{% (ang@ﬁ/c? the

(RS) - 2- Ami{R8-232¢%) éﬁlﬁﬁﬁ@@fﬁps("ﬁ@io Inedl. t 1 azol - 3-yl) i soxazol - 4-yl ] propi onic
Acid Hydrate (Corrp 7) A suspensi on of ethyl

2-acetam dso e raddr 5 Lh Y }};I-]lz L azol 3 -yl )isoxazol - 4-
yI]-2- (et HoRy agSB r%’“n£ %) g 2 ol ) MHC (150 nl) was
boi | ed unds —Ethoxy 4 methyhsoxazol— -yh- II—l 2 4 tnazole (1 1g 5.7 mmol) triethylamine (2.5

30 mL, 18 mmol) and DMF (20 mL) was added ftrityl chloride (1.6 g, 5.7 mmol) in DMF (5
mL). The mixture was stirred at room temperature for 5 h and poured onto an ice/water
mixture (200 mL). The aqueous phase was extracted with diethy! ether (3 x 200 mL) and the
organic extracts were washed with an aqueous solution of Na,CO, (10%) (200 mL) and brine
(200 mL). The solution was dricd (Na,SO,) and concentrated in vacuo to give crude title

35 compound (2.5 g). A small sample was crystallized (EtOAc) to give a single isomer as
colourless crystals: mp 181-183 °C. The crude product was used in the next step without
further purification.



reflux for 24 h. The solution was cool ed, washed with diethyl ether (2 x
150 m.) and 25 dichloronethane (150 nm.), filtered and concentrated in
vacuo. Water was added (5 nlL) and the pH adjusted to about 3.5 by
addi tion qfobpEi,(0.1 Mand | M affording Conpound 7 bycrmrofmdde ation
(0.35 g, 56%: np 225-227 [err]C (dec); [err]H NVR (DVSO-d[err]) [err] 1.38
(t, 3 H, 2.94 (dd, 1H, 318(dd1 1 H, 3.58 (dd, 1 H, 4.30 (q, 2
H, 8.64 (s, 1-H); [err]C NWR (DMSO-d[err]) [err] 14.52. 23.60, 53. 30,
65. 93, 104.25, 146.18, 150.87, 158.44, 169.47, 170.51; M5 ((M+ HyJ[err]) 30

mz 268. N lcd, C 44.20, H
5 01 N 2 n@fﬁ”é”qdwg”ry]’)g‘z’fwz‘(f[’err‘Jg"fa @?69“121\45% rrﬁLP) e Exanmpl e 5

(RS) - 2- AmAq@u?eurf 3f e‘t(Br@WXE‘—i(ﬂF’rthVéﬂs@@z@‘rSyﬁ) -i -drityla L 248 iakqde Gt - & el

(Conp. 8) a?!@h’%s(lﬁrfl@@r'ﬁﬁirog)ln grahedBRR! @ICRES whobLdiRE Bk hatixab: Fxampl e 4

frometh

3-[ 3- et ﬁgx‘;}lesrercﬁgr r‘%%re B25 9918, BE1. 3 PIReRtiplot B PER BoRYF )P Gpihat e.
WO 98/ 15548mpound (2.8 g). The crude product was used in the next step without further purification.
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/E)élagp l( (éogﬁttth)@ |3cetammA r? B‘ et o_x§ —%— 9 trzt%z)l]lg}xly ? rr(z:aarl;}) _? yl)lz.lsgcgg(o %Ovll] 2- (ey }zr)xggagpl oni ¢
(RS) 2- Ambaay!BréBergaa boxy- 3- hydr oxyi soxazol -4-yl ) propionic acid (3.5 g,
11. Da ﬁn'ﬁgur@ of drcth%PJw‘é{ah%nPaﬁon'E@(l '3% E023RQ) ad PR tdEidm B3 bagklhgﬁ) pnder

reflux or g g{r dryness’ I n vacuo to gl ve e 1)4
(RS) - 2- amcné 3mrl<51 érfm@ aryrsraﬁ neé%w BRY ftistsd ghopmgemperatuse it 0yBinofrat e
(4.15 g, I0@BYomomethyA-Ietkdryisoxarbl-fHyljtletritylAat b, 4dnmareb(mag & 4 swrbigin &4

mrol) T A R BG( %ggzqu§zd&agrc§pae%g °Cg)aﬂd the sgﬁﬁggmg&%st)sm\fx@s added

to a sol ut] |
hydr oxyi s k281 CupgeiFTi8p ngtcéc"(’cﬂoﬁsmfjum s Po%Pl)m F‘Ih“ér WrkeE BYHtHre42fi oxane

(1:1) (50 mil)andkBe aquedus prase esutdttatigd WitktEIOAc\AS ZViml)edhabrgamo wxtracts

t enper at urg. f QL 16 vhth hd?lu éfﬂk@&éﬁf}ﬁ;o‘&@éum rm-ﬁM%%?é fi’:’ifﬁ%dc d:Ye%g(] NQscand the

aqueous phase was aci d te aqueous uebué phase

was extracied cswwlwhyrn a\‘f’é%“at & asan&htqwqgr@ém dsibser r 35t SINGaE hedORF

wat er, hephdti@icthgiatriet « MySCD)asard heatitld coppeaidi 2 ateesk% nmpaase49 Ki.as h

chr orrat ogr aphy (Si q err] el uent : hept ane/ et hyl acetate/acetic acid
(1:1, 4% ave et RS 2-tert-butoxycarbonyl am ni o-3- 15

(5 et hGStyG’BEJb%ﬁyZF’LC’?g r.wrf@wr Qé&éidﬂrwx&ﬁ)}{zr&e}m ravidrraons ofdd (Aydragg 929 .

A m xture @bmptzhyl (RS)-2-tert-butoxycarbonyl am no-3-(5-ethoxycar bonyl

- 3- hydr OX).//A 38%)110 n of Ztﬂxl ayétgr%ﬂrgjg' %ﬁlto%ég%l gntﬁl 11? 6 4”1?1%91 fal)J&S%((zrm]oFg err]

(2.4 erature.

Benzyl br orl&%r@tirozy@rwvmomomﬂﬁ #es3 sgaBHin hW?h@D%B&)u‘f"e boiled rmigr boi | ed
under ref lrtitkof @F 24 B The Sanbankiatated ivastaduataaRisubirected 150 Hilpsdk

gm;lmat %S) é}a%aﬂé‘%ﬁﬁ @O g%ﬁ re%'aﬁ UricelERAN AGL MWateR 688 &l &a Eszmﬁ Wnd © 9ive
ani no] - 3- [tBe B agipstesip asor(tétm@ﬂé@pb@ﬁw%&ka&@rwﬂyPﬁfcﬁﬁwsmﬁm@@d(hbm g,

41% and eiifiplon (035 g, 56%) mp 225-227 °C (dec); 'H NMR (DMSO dg) 8 1.38 (t, 3 H), 2.94 (dd,

(RS) - 2- [(teﬁ 3bf.ét(%é f%z t)&dam aég(éégf 1%0 8, '%MQBWQO 3@% di hydr

0- 3- 0XO0i soxa f~ et hyl
(RS) - 2- [ (132, %6@)@9&&@% |1P4RP.i %]18315[@7192?32% 88345 17RE KoY €A BIRY) ) 25
I soxazab- %lebﬁrmwﬁmml\t@r 925HW0) dalcd, omaal2o, Aol NVeNaDHo 4RO Ccrd4) 420as

boi | ed U”d5e£9 qr X for 16 h. The m xture was cool ed (5 [err]C)
acidified \ivrtﬁwﬁS ute aqueous HG, and concentrated in vacuo. The
residue was recrystallized from vvater to give (RS)Z-arni no- 3- ( 3-

benzyl oxy-fx m,)e)xyl soxazol -4-yl)propionic acid (0.1 g, 23%:

np
209- 211 er ] err H), 3.05
(dd. (Iﬂs‘? ST oy S el RS acld (5, )
VB( ( M+H)S[ eWraq prepdred 80T mefhod langeogeous ©34e mgthbmowamﬂelﬁ frbwiatiyy] CHdet8midbY. 56,
3-[3-ethoxy-5-(tetrazol-5-yl)isoxazol-4-y1}-2-(ethoxycarbonyl)propionate.



N 8. 97. The foll ow ng conmpounds were prepared in a simlar manner:
35 (RS)-2-Am no- 3- ( 3- propoxy- 5-car boxyi soxazol - 4-yl ) propi onic Acid (Conp.
10) Mp. 250-251 [err]C (dec). [err]H Nl\/R(D[err]O di oxane,1 M NaQD) d

0.95 (t, 3wblbgisda/6 (se, 2 H), 2.78 (dd, 1 H), 90?@@@)&{9’9/&0@& 3.42
(dd, 1H, 417 (1, 2 H. [err]C NTM ¢ 12.3, 24.4, 29.8, 58.3
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74.9, 111. }ﬁ,,an;;ﬁég3 166.6, 173.9, 184.8. M5 ((MrH)[err]) mz 259. Anal.

caled, C

(RS) - 2- Amzt%g? % Bln: @‘b‘"%ﬁ%"avf%g%{g?‘%‘/oﬁ?é%‘ﬂ? 41""9‘?*}‘%‘861“‘%&%“&??% (Conp). 11)
5 M 238 @&b?--@n(m&j( 3-cqrewy HhydvRy(Rf eel-4-Tppiosianeid (1.5 g Na®D)mal) :dg6 (t, 3
50144 (33 (sBRitior OHHCI m ctnl\ncﬂ 56 Cﬂ}!l) w% H)l}ed %ngcr(rgﬁux forH)s hzanglevlﬁlgggﬁdl td ¥
NaCD) dgléil“?'g% 19, V%“O % %t? o9y 8%5 “5y08; 3%%?/%%@5%% ydf@zyms’éazoi 4

164. 72, 1732p0pjont8Z4.92¢g, I0BY).( MrH)[err]) mz 273. Anal. calcd. C 48.53, H
5.92, N 104 g@xtuﬂ%@gmﬁ—bulylQx&ﬁaoﬁge (j'll ﬂpmmlﬁll)lﬂllet?h Jamhts (3.8 g, 37 mmo &and

(RS) - 2- Am rbox i.Soxa ? r Aci d np. 12)
U has. bad Rausity® ply XekaRisah dalisicn s sy @Y @gmtod%%n aiqgpcaronyb3 o, 1
H, 3.99 (hd’dgoxms@bz zol- 4 -yi)ptopiGrafed4.13 gl 1.75mBE) (mdd water/Hp;didkadd (1. BdS0 }IB) , 6. 05
(dd, 1,k .ang ﬁémﬁuﬁ& %{lqe{eew&shﬁrﬁe@lak%nwe fmﬂy%sleaﬁemw ?@%‘i&%éb«ﬁ@ larly:
(RS)-2- Am no-3 L tFans- tgut ene- 0{3/ fO)é |so zo |- 4- )}gcgr Ol[i)l oni c
Aci d evaporated m vacuo, and the agueous phas was ac1d1 i lth ute agueous

(RS) - 2- AmiaguoedBs pBas¢ 3ramextttagted vithutthye nestaie hd Brecagdnxaxirsax svagiled AHmI\x)m-ppi oni c

Acid 20 EX@{@ 43 d trat : 1 to
(RS) - 2- Ani bring, ¢ EM’ Op .9 congentrateq i &Ry b ash, chromatography | (Si{)., P) propi oni ¢

Aci d. W@F%emlcwaé ac%rftﬁhwr%/t o)) e%wpeﬂ%é# 8)-2- teﬂpbwwww@%m%q Byl
( RS) - 2-1f ( t(&ethobyttathoyglan-bainyty)sardznbi-yBprogioheaasyn-db-(@1 os3epr bonyl - 2, 3- 25

di hydr o- 3- d@%ﬁkﬁﬁ)@( af ?111&4T1¥§))2p[09%%$>1@$\§m(lgmgl')g] \Agletﬁoxg@%gm?‘ qt &mMI L_('l)QId- was

boi | ed under ted in vacuo
dryness ( C?"‘S’%JQP“’BW%“ (3rd 21 46- gl K.CO;(@écs:;  Tiemppe) WWWB\E@IH{%W?% )
[err] 3. 0&eftedio i) tenBerkOrd. Ganzyl bidmided2 27, (DO nnollwhl) addbd, k@d (iR, mitukd) |

Z gg 7N4§ v&? bO?LﬂI%dCQ%f(IQMOI (L)IS_??[ @oh&eﬁtt% i \Q\?ﬁ 'é)ﬂ?é%yc%ﬁaldq ﬂ'lbcl:l ?‘n@orégo
graphy (Si0,, eluent: heptane/ethyl acetate (2:1)) to give ethyl (RS)-2-[(teri- hut )\\,caxbony])
amino]-3-[3-benzyloxy-5-(ethoxycarbonyl)isoxazol-4-yljpropionate (1.64 g, 41%) and ethyl
(RS)-2-{(zert-butoxycarbonyl)amino]-3-(2-benzyl-5-ethoxycarbonyl-2,3-dihydro-3-oxoisoxa-
zol-4-yDpropionate (0.7 g, 18%).

A mixture of ethyl (RS)-2-[(tert-butoxycarbonyl)amino]-3-[3-benzyloxy-5-(ethoxycarbonyl)

25 1soxazol-4-yl]propionate (0.65 mg, 1.4 mmol) and 1 M NaOH (50 mL) was boiled under
reflux for 16 h. The mixture was cooled (5 °C), acidified with dilute aqueous HCI, and
concentrated in vacuo. The residue was recrystallized from water to give (RS)-2-amino-3-(3-
benzyloxy-5-carboxyisoxazol-4-yl)propionic acid (0.1 g, 23%): mp 209-211°C (dec); 'H
NMR (DMSO-dg) 6 2.95 (dd, 1 H), 3.05 (dd, 1 H), 3.99 (f, 1 H), 5.26 (s, 2 H), 7.31-7.52 (m,

30 5 H); MS (M + H)") m/z 307. Anal. caled, C 54.89, H 4.62, N 9.185; found, C 54.31, H 4.56,
N 8.97.

The following compounds were prepared in a similar manner:
35 (RS)-2-Amino-3-(3-propoxy-5S-carboxyisoxazol-4-yl)propionic Acid (Comp. 1)

Mp. 250-251 °C (dec). 'H NMR (D,0, dioxane,1 M NaOD) d 0.95 (t, 3 H), 1.76 (se, 2 H),
2.78 (dd, 1 H), 2.90 (dd, 1 H), 3.42 (dd, 1 H), 4.17 (1, 2 H). "C NMR d 12.3, 24.4, 29.8, 58.3,



Benzyl (RS)-2-Am no-3-(5-benzyl oxycarbonyl - 3- et hoxyi soxazol - 4-yl ) propi onat e
Hydr o- chloride (Conp. 14) A mxture of di-tert-butyl dicarbonate
(1.1 g, 4.9 mol), NaHCO err] (1.1. g, 13 mmol) and 1,4- 35 dioxane (3 mL)
was added e og13@ ution of (RS)-2-am no-3-(5-carboxy- 3- eichospreaxazol - 4-
yl)propionic acid (1.0 g. 4.1 mmol) in,a water/1,4-dioxane (1:1) (10 ni),
and the resulting m xture was stirred at roomtenperature for 16 h. The
1, 4-di oxane was evaporated in vacuo, and t he aqueous phase was
gg ; difi Ed Mi% ] 0,1 168 e, Bapue 0% 9,HEY.8. S (MAHEDME: J30asalVARd, C 46.51, H 5.46, WO
1554 : .
PCT/ DK97/ 6\6}1%%5, found C 46.43, H 5.41, N 10.54. 29
extracted with ethyl acetate, and the organic extracts washed with water

and bri ne. (RS}LJ? Gehino-3-(I- MISSL REdrbixyis6RPBEIENG b R6hiE Aci dCaiap. and subj ected to

fl ash t
hora (501 Vi gRsoRPtY (). f&%@ (PR F Py S M5 B i 3T ps2 57 ©
car boxy- 3-let Xyﬂsf@x&ﬁdﬂ b R dpd.ontll 3aidi (dd, (kY 465 (LG0¥) S NMR NMRt ur e

of  (RS)-2p[@t ebkabut mxm@n@qmi )@mm 139653%3 besy, 37'1Qt7h@69/6§01>6§239| 4yl’) -

Denvene; “civ3.i7ech. o b prsTER ) BN AR G bt 1o R

1, 8- di azalst 3:80.4f 592 M]Wdec-7-ene (1.3 g, 8. 6 rrm)l) and t he resulti ng
rrixturqovvas boil ed under reflux for 3 h. The m xture was filtered and

evapor at ed r omat (Si uent:, ethy]

acet at e/ h #}1 %ém ITJ-%? ?al@»&@g%g%zh%rm 9%2/?}21%mmc /gzt? (CE'Jmp ?L

[(tert- butMR?&%cEﬁb?Cy@ve)rﬁan&(l@MgﬁbfhwB@)%)(drhﬂti@n?IO(Bdcteﬂ HOx§P Gidazdl)s- 4-yl ) p
ropi onat e 4 &4, 2 m),3moqhd, 1), 94@(@8@‘1@ 603({)1 gA m mxture of benzyl

(RS) - 2-[ (tert-butoxycar bonyl)am noj - 3- enzy oxycar bonyl - 3 -

et hoxyi soxazol - 4-yl ) propi onate (1. 9 g, 3.6 mmol) and a saturated sol ution
of HA 15 n Wirtetnydre the folétwhieg copd@unds)aranarspapaii sireidhriynder reflux for 2 h. The
formed crystals were collected by 15 filtration, stirred with ethy]

acet at e, oIIecI;e by filtration_ (0.5 142- 144 C; [err]H
NVR (DIVBO@? 5 Ay "‘Tefg]” 15 puf-gne-au, 'Ca’é’owo(ﬁ'a; 4 XDWHB”%'”%C’(dd 1 H)
417432(m3|—|),509 (dd, 2 H, 5.39 (s, 2 H, 7.24-7.53 (m 10 H);
g/g (7§)M -II-l ROLS. ]4?{1%()2) é??’—mé Ofi’ll 7-1)19%!!159}:})69 65%0 E)‘?lf]o,\iz'ljl- -yl)?rofﬁgm N @i 08; found, C
(RS) - 2‘55\m no 3 ( 3- et hoxy-5-et hoxycar bonyl i soxazol 4-y1l) propionate, Oxal ate
(Conp. 15)ExampleX’ mi xt ure of

(RS) - 2- aim gy 3-atm 637 et 3-sELAY %ﬁ.?ggo-a- YouaaaRlAlofthd (Zafed 5.2

mmol ) and sol ution or'l
3 n %0 gi \}% P Pn%‘\lonohydmte (Comp

(RS) - 2- am mesax(éeﬁaﬂxbb{dysa 3—[érth{bm§dh§@xlﬁmpll)anﬁﬂgﬁI—3)-@Fh3:pic}d-riaﬂlenxyﬁirﬂimbll-2 3-

(RS) - 2- md‘l%;éi% 3%?0& azgl-4- yl)p%ﬁ%%ﬁtﬁ‘gxi/?%%@ﬁ %d 4- Ml 8l %Pé RO Curld: 6 9)

was ad ous
ext ract ed rﬁﬂ‘t”rfoét(’ﬁ ihea}E’éf“é?‘é’aS W@T@F%%Ya&“%%tdﬂi’é‘fss( &éﬁe%&sﬁ’éd‘%lf"?’l Sri ne,
dried (MyS@dy'H ’)TMRf {DN(BOel}) and3dugpdintad (id 1dii)yn33$br|m1\mpm06 (sTheélr esi due
was di ssol ( t id

(0. 14g, 1”%% o O O e O S AP & 5o D e R
coIIectedW H4%abi ot (110 ng, 10%: np 159-161 C, [err]H NMR
(DVBO-dperr]) [err] 1.11 (t, 3 H), 1.32 (t, 3 H), 1.36 (t, 3 H), 3.02 (dd,

1H, 3.1 ,fa%l H, 3.98- 4.16 (m 3 H 4.32 (q, 2 H, 4.37 (q, 2 H;
MS (M + err mz 301. Anal. calcd C 46.15, H 5.69, N 7.18: found,
C 46. 38, enzol/ LSBJ-Z7A3|@10-3 (%Benzyloxycarb0nyI—3-ethoxyxsoxazol- -yDpropionate Hydro-

chloride (Comp. 14)
A mixture of di-fers-butyl dicarbonate (1.1 g, 4.9 mmol), NaHCO5 (1.1. g, 13 mmol) and 1,4-

35 dioxane (3 mL) was added to a solution of (RS)-2-amino-3-(5-carboxy-3-ethoxyisoxazol-4-
yl)propionic acid (1.0 g, 4.1 mmol) in a water/1,4-dioxane (1:1) (10 mL), and the resulting
mixture was stirred at room temperature for 16 h. The 1,4-dioxane was evaporated in vacuo,
and the aqueous phase was acidified with dilute aqueous HCL. The aqueous phase was
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Exanpl e 10 But yl

(RS) - 2- amiy9sgdrskaa- but oxycar bonyl - 3- et hoxyi soxazol - 4-yl ) peopkonals, oxal ate
(Conp. 16) The conpound was obtaingd in a simlar manner as descri bed
in Exanple 9 by using a 5 solution of HJ in butanol . np 120-121 C;
[err]H NVMR (DVMSO-d[err]) [err] 0.84 (t, 3 H, 0.92 (t, 3 H, 1.14-1.31

( m 2 H) éeﬂira%ﬂed il etai acétald) ,andl thd lorgdnic Sxtiabts IveBRedlwifi® wabbr aﬁd H}i.ne.i‘bﬁbh( ﬁ/l?rd1 1
H) [err]) VG onfoptfhred iy S dlPsdilod Fhrsfongsiealociiprt Toigh, ¢ ‘!r%%‘hg@h% 51. 06,

H 6. 82, Nd@%tzggethavoj_/@cenEX@pfb|(é.1 13%)) to give ((Q.S’)M(my lgltoxycalbonyl)ammo] -3+
A4 g' ?égcw%@aus.ctkoﬂas&a%h 13T mtcra\dcﬂ(iageldm%yl sox?zoge 5- gar boxyl ic
Cl Xazol e car.nox
et yl oo P pcof RS E - o s RS LA R R an (e
sol uti on wewiohk 2cidi(ifed 4l vond) fisnz@Coremide (A4 go8.dtriwel) gt benzene/ tetra-
3- et hoxy- 4yam iy {4sg%oic1€1§c51 @Qﬁi}%yylcﬂdéS AOhfhdec-7-ef@PL 1@5%@% knd B8 O,

0.10 | [ ti
boi l ed. u%aﬁplt%mf%ée e opigPaBORR R ol e B2 bt Ao bt Seesered By (200

m.) and vacwxflamlwnwgthM|(éi(hydleetnheﬂh)(l:acetat%@tm)(l 3Mrmvobgani(@SeXt ract s

vere dnje ‘ﬂ%baymﬂsho éﬂ%@ﬂ%&%@m@h - Rin¥RAMR Q-8 fpRYpthnateudg title
conpound ? #@D
4- Br onomne 11 B9 gy gy i soxazol e- 5 car boxyl at e Et hyl

3- Et hoxy- 4\: nnﬁityﬂcl saX aznke- E(Réf,az%ﬁ(meryblabveycérh&ng),an%]ﬂﬁﬁJb):xgzyNBﬁcaido?lysa -9, 100
mol ) , q@k@?&%&é&m amr% <(139 g3, émamwmﬁ)d gaauateci EAHYHO8 tgaen vi( 500

m.) was boi und m xt ure was co filtered
and concefta ¥ Wf"éc%ﬂ‘tdo“%?fcf é?thfﬁbzc}if udE ferpgdacrygals é‘b?’r‘b@?ﬁfdw(}é’é} 5 g,
979 . 15 flrdbohystindd Eithethy! dbefatet fal dotitcdaiist fiiyhticnd@ a2 @] £29%): apribpiyd ate A

sol usi on of i @gb&%mmwdgﬁng@wz@gm £1ICRTRORY (Al en(B @ 17,9

mml) in pensi |ump imd
(3.6 g, 199%2Hhpby° (sn? B0 BIF -2 105 101 MS (66 ¢l h‘ﬁé“?%s@%ﬁﬁ& A ¥t & was
stirred ats.80NG.dsofoudd GiN70, theso, cohled and concentrated in vacuo.

Wat er (250 rrL) was added and the aqueous phase was extracted W th

di et hyl ether (2 x 200 nmL). The organic extracts were dried (MgS err]) and
concentt atfa@mpie vacuo to give a crude product which was recrystallized
(Et OH) to Bthgl d(RNHe-Amlde3-CooRoimnslcthoxycatBonfisoy azdd AP progoRae, 940kemte C. 35
4- Am norreg? Yo SIﬁe)lt hoxyi soxazol e- 5- carboxylic Acid Hydrochloride A

sol ution efh 3- et hoxy 4- pht hal i m donet hyl i soxazol e-5- car boxyl ate in |
M NaCH wag* mlxtul»b%ﬁ (B 2eprtied-( &Pyt bpthoryiseraol-4BpRPienigr idivsY Bodled,
added conegndiChndanebli@h AEIR th athdnbl (35 mL) was boiled under reflux for 3 h o give cthyl

25 (RS)-2-amino-3-(5-carboxy-3-cthoxyisoxazol-4-yDpropionate. Ethyl (RS)-2-Amino-3-(5-car-
boxy-3-ethoxyisoxazol-4-yl)propionate (0.6 g) was added a dilute solution of NaOH, and the
aqueous phase was extracted with ethyl acetate. The organic extracts were washed with brine,
dried (MgSQ,), filtered and evaporated to dryness in vacuo. The residue was dissolved in
acctone (6 mL) and added a solution of oxalic acid {(0.14g, 1.6 mmol) in acetone (6 mL), and

30 the formed precipitate was collected by filtration (110 mg, 10%): mp 159-161 °C; '"H NMR
(DMSO-dg) 8 1.11 (¢, 3 H), 1.32 (1, 3 H), 1.36 (¢, 3 H), 3.02 (dd, 1 H), 3.11 (dd, 1 H), 3.98-
4.16 (m, 3 H) 4.32 (g, 2 H), 4.37 (g, 2 H); MS (M + H)") m/z 301. Anal. calcd, C 46.15, H
5.69, N 7.18; found, C 46.38, H 5.69, N 7.36.

35
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diethylether (3 x 400 m ). The organic extracts were concentrated in vacuo,
added | Myp§lg/1ss42 (600 nlL) and boil ed under reflux for Pchomrdét®ris cooling
the m xture was washed with di et hyE‘;’eNaher (3 x 600 mM,) and concentrated
in vacuo to give a crude product which recrystalllzed (acetic acid)
to yield the title conpound (1.5 g, 82%: np 215-216 [err]C (dec). 5

[ 4- (2- Am rBxaghple 10

d hyl| h b I Aci d
To a sot it ‘*ﬂ“t e s ot R L
hydr ochl odf-a@p(19)2 g, 5. 4 mol ) and
3- am no- 4-Ekhexpotichvadbtade® i 4, s8nithr GRMNEOablhsthibed iR ERARbI 9 By ExGE { 300

Vo 100 E8ffet ot TR s T ot Lo R M BN TRRIS L0 aHEZ)Ldzv@ﬁe?t(loo
m) and wdBhéd4wistiHm, 2 H)Et@AdS(IZInx41D,01 3t 3 Hh &.6RH. Ads), adi)usﬂédidt bHa. 3 by
?gglrtlsfgl |@f13 Ja HE,. 39%@093{11]?]9309) bake-36 m\am Méouﬁgﬁgspgﬁz 33??%1\}31 cg\l,(\:;jler

(0. 7 g 45737%?91 %Eggéqéggfaé r{j H&)ggﬁ {@P HY (DIVBOé[err])pd 1.30 (t,
3 H, 22(q, 2 , 4.68 (b8, 2 ) [err]CNl\/R(DlVBOd[err]) [err]

14. 41, §5Eg{ mi “54 107. 16, 159. 14, 163 54, 168.71, 15 169.15, 169.73,

o B e T R ek T R P S A

N 1.2.96 Acid (CRhprirfacol ogy 20 The conpounds of the invention were

tested in qQr & Wb A szglcl 9: wel | recogni sed and reliable
t est rrethc%%g }9%}9 ’E;ﬂvzg { bi ﬂ g In this test the affinity of a

rug for AMSAI FAERSA Gp 1, 8 oK r YASHAEFy FHRAGADY % ASCBH Feg oo pes
di spl ace [sfimed ]aHpAﬂ‘QPﬂmfI(DnmAl\,PAsaslemmzpbbB-zethoxyA methifieoxtaedt->waboxdierdcgd out

in accord W@)S Woksh7 a (ﬁﬁ) 1\6815%'1 @[b 20 Q:‘B g 2fa HeNOLRing Tn xturu and
M o ”‘ﬁ

Ni el sen, Neur OSCI test_was carrred out In
the pr eserfcs kofled under Kgm oq-rih é %a?féwf%\atls eaisd ta9ded NaFkPrfa0Palhrgh
affinity bixtsiteigwitht@shwehe (3absbb ed.). 3B organic EHradie warcadréed piMYSaY, plubdONS

used RN c‘BHéeﬂL%&n §%C8%59%%3L§1 %%Qoﬂb&%n@?fshﬁg%s%g Ransom R W and

St ec, Neur oc rtical Wedge Model 35
The C0r2€| cal wedge nodel is a test in which slices of rat brain is exam ned
in vitro immgHd®RombRethyl-3-etitanbidylettharwifiget of |igands at the various

€] u receptyg Ad. &Y ?ﬁ,ﬁ e %}9 ,a% RiRf b e o OKO(}@ hi gands
(i.e. agonl Eﬁlﬁﬁgo\ @Hé sdsilfy {)9%{1@& glgé lmmOD 53fQJ ned” ?l bed
dibenzoyl peroxule ( 1g, 4 1 mmm) in tetrachloromethane (500 mL) was boiled under rcﬂux
for 16 h. The mixture was cooled, filtered and concentrated in vacuo to afford the crude title

25 compound (24.5 g, 97%).

Ethyl 3-Ethoxy-4-phthalimidomethylisoxazole-5-carboxylate
A solusion of ethyl 4-bromomethyl-3-ethoxyisoxazole-5-carboxylate (5 g, 17.9 mmol) in
DMF (85 mL) was added to a suspension of potassium phthalimid (3.6 g, 19,7 mmol) in
30 DMF (125 mL) at 90 °C. The resulting mixture was stirred at 90 °C for 40 min, then cooled
and concentrated in vacuo. Water (250 mL) was added and the aqueous phase was extracted
with diethylether (2 x 200 mL). The organic extracts were dried (MgSQO,) and concentrated in
vacuo to give a crude product which was recrystallized (EtOH) to yield the title compound
(3.70 g, 60%): mp 93-94 °C.
35
4-Aminomethyl-3-ethoxyisoxazole-5-carboxylic Acid Hydrochloride
A solution of ethyl 3-ethoxy-4-phthalimidomethylisoxazole-S-carboxylate in 1 M NaOH was
boiled under reflux for 45 min. The mixture was cooled, added concd HC1 and extracted with



WO 98/ 15542

PCT/ DK97/ 00426 25 by
Harrison, N. L. and Simonds, MA. Br.J.Pharnacol. 1985, 84, 381-391 as
nodi fied woaggeansdi ng to V\heat | ey, P.L. Br.J.Pharrnmacol .pcid3&7084s 159P.

Table 1. Cortical Wdge Conmpound Profile EC[err]
([err]M pK; Recept or subtzﬂ'pe 1
Agoni st 1.2 AMPA 2

ﬁgon! st dxethyxcthér4(§4x 400 ml). The organic extracts were coﬁ%aﬁ'atcd in vacuo, added { 9 1)
Ag? gézﬁli St(600 mlL) ard boiled under 1cﬂu)3 f%‘81 h. After coolA KMB& mixture was washe{i gzxtlz
Agohi st diethyllgther (3 x 600 mL) and concentrated in vacuo tANB& a crude product which 8as

Agoni st recrystallizédQ8cetic acid) to yield the title compound (1.5VR8%4): mp 215-216 °C (dec)10
Agoni st 80 ) pound (1.5 &BR ) ™ G ey

Part. Agonl st 325 AMPA 12
Agoni st [4-(2-Amind G, 4-dioxocyclobut- 1-en-i-yl)aminomethyl]-3AdilAyisoxazole-5-carboxylic ALB!

ﬁm 2882: ZETO a solution of 4-aminomethyl-3-ethoRyisoxazole-5- carb&%’bamd hydroclgéondle t(l 287

5.4 mmol) and 3-amino-4-ethoxy-cyclobut-3-en-1,2-dione (0.60 g, 5.9 mmol) in EtOH (300
ML) was added 1 M NaOH (12 mL). The resulting suspension was stirred at room

10 temperature for 16 h, then concentrated in vacuo, added water (100 mL) and washed with
EtOAc (2 x 100 mL). The pH was adjusted to ca. 3 by addition of 1 M HCI. The precipitate
was filtered off and recrystallized {water) to afford the title compound as a vellow powder
(0.71 g, 47%): mp 236-238 °C (dec). 'H NMR (DMSO-dg) d 1.30 {t, 3 H), 4.22 (g, 2 H), 4.68
(bs, 2 H). "C NMR (DMSO-dg) & 14.41, 35.27, 65.54, 107.16, 159.14, 163.54, 168.71,

15 169.15, 169.73, 183.20, 183.34. MS ((M+ H)") m/z 282. Anal. (C, H, N,0,, 2.25 H,0) caled,
C 41.06, H 4.86, N 13.06; found, C 41.16, H 4.46, N 12.96

Fharmacology

20 The compounds of the invention were tested in accordance with the fcllowing well

recognised and reliable test methods.

PHJAMPA binding
In this test the affinity of a drug for AMPA receptors is determined by measuring the ability
25 to displace H]JAMPA from AMPA receptors.

The test was carried out in accordance with a modified version of the method of Honoré, T.
and Nielsen, M., Neurosci.Lett. 1985, 54, 27-32. The test was carried out in the presence of

KSCN. This means that only the [3H]AMPA high affinity binding sites were labelled.

30
The membrane preparations used were obtained in accordance with the method of Ransom,
R.W. and Stec, J Neurochem. 1988, 51, 830-836.

The Cortical Wedge Model
35 The Cortical wedge mode] is a test in which slices of rat brain is examined in vitre in order to
quantify the effect of ligands at the various Glu-receptors and evaluate the pharmacological

profile of the ligands (i.e. agonist/antagonist propertics). The test was performed as described
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For mul ati on

Exanpl es

The pharnaceuti cal

found to be sel ective AMPA or

25

The conpounds showed activity
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formul ati ons of the invention

may be pr emamdxsby KON\ Sienahds L ROBS J Pharmddolt NO8ATdL, 381-391 af-@fodgkanpl e:

Tabl et s may [k

adj uvants an
convent i onal

SRR GRS A

tablettlng nachlne

T B,

t he
acol,
eque

PRy Eol?

redient wth ordinary
éssing the mxture in a
Exanpl es of adjuvants or diluents

atine,
ouri ngs,

be
sin a
on to

n

used in

ed

conpri se: TaKIB1SCaftich Weaet ose, tal cum magnesi um st earate, ge
| act ose,, guns, and the like. Any other adjuvant or additive 10 col
aroma, preservatives etc. may be used provided that they are conpatible
with the active ingredients. Sol utiions for injections may
prepared by sqtafﬁgaﬂn& he acgbyg in rﬁ@h i and pogsi bl e gecen@dtlivtypk§
part of the l(vehicle teferably sterii’e water aC|ust|nq,tﬁe solutl
t he desired |15 volune sterilisation of the solution land filling i
sui tabl e anmgul es Dr vi &l s.Aghnigt suj t ablie addi tive clonveaiMmxal |y
the art nmay jbe—added—such—as—tonicity—ageniis—preserviatives
antioxidantg, etc. _
27  d ains: 2 Agonigt - A (3- #8oxyi|soxazol - 4-lyl ) - d&R i t ut
2-am no car goxytTcacrd—derivatiyve ttaving general Forjmotat—or 1
{S)-2 Agonist 4.4 AMPA
(R)-2 Antagonist 3.28 AMPA

3 Agonist 40.0 AMPA

3 Agonist 2000 AMPA

10 Agonist 80 AMPA

11 Part. Agonist 325 AMPA

12 Agonist 40 AMPA

13 Antagonist 3.5 NMDA

17 Antagonist 33 NMDA

Results

The compounds were found to be excitatory amino acid (EAA) receptor ligands. Some of the

compounds were found to be agonists at the AMPA receptors and other compounds were

found to be selective AMPA or NMDA receptor antagonists. The compounds showed activity

in the pM range.



[e'rr]

group bei Rgy oPdk4z0nal |y substituted with CFlerr],

wherein R err] is hydrogen, (err] alkyl,
Clerr] alkenyl, Cerr] alkynyl, cycloal k(en)yl, _
cycloal k(en)yl-C[err]al k(en/yn)yl or phenyl-Clerr]al k(en/yn)yl, the phenyl

Cerr] alkoxy;, A is a bond or a spac group selected fromderr]
al kyl ene, Cerr] al kenylene, ({err] kynyl ene, and cycl oal kyl ene;
group -CR[err] (NR[err]Rerr])-COORerr] wherein Rerr]-Rerr] are
i ndependeoihylatiywEegrapieor Clerr] alkyl, and R err] is defined as R err] or
pi val oyl oxynethyl, or Bis a group of Fornula I
2

10

The pbarmaceutical formulations of the invention may be prepared by conventional methods
in the art.

For example: Tablets may be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a conventional
tabletting machine. Examples of adjuvants or diluents comprise: corn starch, lactose, talcum,
magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvant or additive
colourings, aroma, preservatives etc. may be used provided that they are compatible with the
active ingredients.

Solutions for injections may be prepared by solving the active ingredient and possible
additives in a part of the vehicle, preferably sterile water, adjusting the solution to the desired
volume, sterilisation of the solution and filling in suitable ampules or vials. Any suitable
additive conventionally used in the art may be added, such as tonicity agents, preservatives,
antioxidants, elc.

hal ogearn&hedesds al kyl or

Bis a



[err] wherein R err

sel ected fromthe group consi S“Mﬁﬁ rogen, (Jerr]alkyl, (err]
al kenyl, Cerr] al kynyl, cycl oaI k(en)yl- derr]
al-k(en/yn)\yb s/Rasny| -C[err] al kyl, thi enyl C[err] al kyl ,pcafifkorboazs Clerr]
al kyl, C[err]@ al kenyl and CJerr] al kyng i n which one or nore carbon atons
are replaced by NN O and/or S, or And R4 are connect ed, thereby
formng a C2-C6 al kyl ene, C2-C6 al kenyl ene or C2- (err] al kynyl ene group,
or R[err] and Rlerr] are connected in order to forma Cferr]-Clerr]

al kyl ene, Clerr]-Clerr] al kenyl ene or%& al kynyl ene group optionally
nono- or di-substituted with hydroxy %?hyl or to form
CHerr]-O-CHerr]; Eis COORerr], where R[err] is defined as Rerr]; X
is O Yig Oon S.au&,& @ox{l@&wmm&m&awm as:@mxf;@é &1@@4r¢vam%&§9&1fu,

[l R[ err] are independently

clai m 15mp?:lﬂ‘f‘}?é’§“fé%#‘ﬁ’(} Srem ForfiaThr 1S FOrmi et A compound of
R1YAN/X or /\N/X
| H g§1 11

wherein R, is hydrogen, C, ; alkyl, C, ¢ alkenyl, C, . alkynyl, cycloalk(en)yl, cycloalk(en)yl-
16 C,,4alk{en/yn)yl or phenyl-C , ¢ alk(en/yn)y! the phenyl group being optionally substituted

with CF,, halogen, C, , alkyl or C, ; alkoxy;

A is a bond or a spacer group selected from C, , alkylene, C,, alkenylene or C,, alkynylene,

and cycloalkylene;

B is a group -CR, (NR R )-CGOR; wherein R, - R, are independently hydrogen or C, ; alkyl,
15 and R, is defined as R, or pivaloyloxymethyl, or B is a group of Formula 11X

O 0
Ny’
”-:."';J\
Rs—N; N—
Ry Ry

m

wherein R,, Ryand R, arc independently selected from the group consisting of

20 &) hydrogen, C, , alkyl, C,; alkenyl, C, ( alkynyl, cycloalk(en)yl, cycloalk(en)yl-C,
alk(en/yn)vl, phenyl-C, 4 alkyl, thienyl-C, c-alkyl, and
b) C, alkyl, C,; alkenyl and C, alkynyl in which one or more carbon atoms are replaced by
N, O, and/or S, or
R; and R, are connected, thereby forming a C,-C, alkylene, C,-C, alkenylene or C,-C;

25  alkynylene group, or
R, and R, are connected in order to form a C,-C, alkylene, C,-C, alkenylene or C,-C, alkyny!-
enc group optionally mono- or di-substituted with hydroxy or methyl, or to form CH,-O-CH,;
E is COOR,, where R, is defined as R, or E is tetrazol-5-yl, 1,2,4-triazol-3-yl or 1,2,3-
triazol-4-yl;

30 XisOorS;YisOorS;and

pharmaceutically acceptable salts thereof.
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4. A corrpound of any one of clal ns ei n Rlerr] is not

hydr ogen. 5. A conpound of h m’u l 1to 3, wherein R6 is

selected fromthe group c r] al kyl phenyl-Clerr],
6.

aI k(en/yn)%bggpggd‘pl val oyl oxynet hyI A conpound ofcrkkeTRRgs Of cl ai ns

to 3, wherein E is COCH 7. A co ound of any one of the preceding
clalms wherein B is a group of the formul a
CR[err](NR[err]R[err]) COOR[err]. 8. A conpound of claim7, wherein
Rlerr] and.R[ er i3 comipuhy 8 Qe , ansk adeesdd inl SanyHs 98Ru1a 1. or (err]
al kyl . 9. A compound of any one of the preceding clains, wherein
Rl err] is hydrogen. 10. A conmpound of any one of clains 1 to 8, wherein
Rlerr] is hot hydooepennd of Jlaim 1, chaxaoiepisedid, bt ihep Formeulofl. claims 1 to 6,
wherein B is a group of theforrrula L1l 12. A compound of claim

11, wherein R2, R3 and R4. are ro rr]. kyl., and R2

are connected i #W?‘n?%fa%ro g fh”(’ffgprr‘ﬁedgﬁ"a{ﬁtéﬁ%a é"rOBHF():.OOcHéI‘Sh?mm A

conpound oR; isnafl ydicZen,wiveferebly C&a@hvlcmhermcl RlidodyB apealvytixpgethyl. 14, A
A

conmpound of any one of the preceding clains, wherein Y is oxygen 15
conpound of any one of 0 13 where nYis hur.

conpound o%’ any %WW“‘?F&“&)P@&@HF% F}éﬁrﬁ%ter‘iﬁﬂé'l”é‘%%ﬁ gpﬂHls C[err]
al kyl , Cerr] alkenyl or CJerr] al kynyl.

REPLACENEN], SHE%Tcompound of any of Claims 1- 3, characterised in, that E is tetrazol-5-yl, 1,2,§-0
triazol-3-yl or 1,2,3-triazol-4-vl.

7. A compound of any of Claims 1~ 6, characterised in, that B is a group of the formuia
CR,NR R )-COOR;.

8. A compound of Claim 7, characterised in, that R, and R, are hydrogen and R, is
hydrogen or C, ¢ alkyl, preferably hydrogen or methyl

9. A compound of Claims 7 or 8, characterised in, that R, is hydrogen.
20
10, A compound of Claims 7 or 8, characterised in, that R, is not hydrogen, preferably C, ,
alkyl, phenyl-C, ¢ alk(en/yn)yl or pivaloyloxymethyl.
11. A compound of any of Claims 1- 6, characterised in, that B is a group of the formula
25 IIL
12. A compounnd of Claim 11, characterised in, that R,,R, and R, are hydrogenor C,
alkyl, or R, and R, are connected in order to form a C,-C, alkylene group.
30 13 A compound of Claim 12, characterised in, that cach of R,, R, and R, are hydrogen.
14. A compound of any of Claims 1-13, characterised in, that X is oxygen.
15. A compound of any of Claims 1-13, characterised in, that X is sulfur.
35
16. A compound of any of Claims 1-15, characterised in, that Y is oxygen.
17. A compound of any of Claims 1-15, characterised in, that Y is sulfur.
Sheet Has Been Replaced THIS SHEET HAS BEEN
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17. A corrpound of claim 16, V\,her ein Rlerr] is sel ected fromthe group
consi sting of nmet hyl , ln“ II par gyl . 18. A conpound
of any one of the preceding clai \“\m&mﬂ “ a bond or CJerr]-

C3 al kyl eRgg 98/15443 A conpound df ¢l alm 18, wher ei n saip@r/lkoidok2eCl err]
al kyl ene i s nethyl ene. 20. A corrpo%‘nd of claim2, wherein Ais a bond

or CJerr]-Cerr] alkylene, Bis CH( NH2) - COO—| or a group of Fornula
[1l wherein each of R3, R4 and R2 are hydrogen, Y is oxygen and
Rlerr] is (Jerr] alkyl, C(err] al kenyl or C[err] al kynyl .

compound Oif c| a%\%%?%uq%? 1%}&‘(%% 1117I %ixa?%%}f%ﬁst féﬁa?@, kﬁﬁ%ﬁ‘hﬁ@éﬁ@?ig ting

of
conposi ti (mC@Oﬁbﬁi)’élpﬂ‘@elabl&@wﬁwhﬁﬁl}’é@mb’mfrmﬂmtgvény one of the
preceding clains together with a pharmaceutically accept abI e carrier
or dil uent 2 @era tical |y effective a of .a conpound
of any nelgof ﬁ Compo‘%ﬂ% ogﬁsy O_LtI ‘”mﬁ hdfzﬁ%ct ??3?%{%3(3%188 (’ (’éament for
treating cépédeaireferably methdelgaeni a, Huntington's di sease, ep| I eptic
di sorders, Parkinson's disease, Al zhei ner' s di sease, schi zophreni a,
pain, depr2%§5| OR cgrrnpglp o?tCYziim 2, characterised in, that A is a bond or C,-C, alkylene, B is -
CH(NH,)-COOH or a group of Formula III wherein each of R, R, and R, are hydrogen, X and
10 Y are both oxygen, and R, is C, 4 alkyl, C, ; alkenyl or C, , alkynyl, preferably methyl, ethyl,

propyl or propargyl.

21. A pharmaceutical composition, characterised in that it comprises a compound of any of
Claims 1 - 20 together with a pharmaceutically acceptable carrier or diluent.

15
22. Use of a compound of any of Claims 1 - 20 for preparing a pharmaceutical composition
for treatment of cerebral ischaemia, Huntington's disease, epileptic disorders, Parkinson's

disease, Alzheimer's disease, schizophrenia, pain, depression or anxiety.

et Has Been Replaced

"y

TTHIS SHEET sind 2CEN
| ™ “Repuaces




