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novel conpounds, processes for their preparation, pharmceutical
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i nfections. %Eenp I nes are % ig?&F 1§n1héﬁﬁg SR ! te|% iWmich are
i nvol ved in C8®NGIGHITERICRGS'ENRS FEEr M BiNqPE 68& S g‘ft8? T ew see
Luster, New Bdgquately cpishlied 286 theipBammstiqry geiign causes tigsue desirugiand by a
wi de vari ety Tokreiglilcsesing @ddence thatttie rohchialdnfEattmatidnevivielr isous cel |t ypes,
i ncl udi ng eoghRRRKkf oRRFMY Idpfesents a specialised form of cell-mediated immunity,
25 in which cytokine products, such as IL-4 and IL-5 released by T-helper 2 (Th2)
lymphocytes, orchestrate the accumulation and activation of granulocytes, in
particular eosinophils and to a lesser extent basophils. Through the release of
cytotoxic basic proteins, pro-inflammatory mediators and oxygen radicals,
eosinophils generate mucosal damage and initiate mechanisms that underlie
30 bronchial hyperreactivity. Therefore, blocking the recruitment and activation of
Th2 cells and eosinophils is likely to have anti-inflammatory properties in asthma.
In addition, eosinophils have been implicated in other disease types such as
rhinitis, eczema, irritable bowel syndrome and parasitic infections.
Chemokines are a large family of small proteins which are involved in
35 trafficking and recruitment of leukocytes (for review see Luster, New Eng. J.
Med., 338, 436-445 (1998)). They are released by a wide variety of cells and act
to attract and activate various cell types, including eosinophils, basophils,
neutrophils, macrophages, T and B lymphocytes. There are two major families
of chemokines, CXC- (o) and CC- (B) chemokines, classified according to the
40 spacing of two conserved cysteine residues near to the amino terminus of the



neutrophils, macrophages, T and B | ynphocytes. There are two nmajor famlies
of chenoki nes, CXC- (a) and CC- ((3) chenokines, classified according to
the 40 spaoiagsashiitwo conserved cystei ne residues near toPCHEPAsNIIGS
termnus of the 1 WO 03/082861 PCT/EP03/03335 chenoki ne proteins.

Chenoki nes bind to specific cell surface receptors belonging to the famly
of G protein-coupled seven transnenbrane-donain proteins (for review see
Luster, 1998). Activation of chenokine receptors results in, anongst other
responses, an increase in intracellular calcium changes in cell 5 shape,
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i nhi bit eot aXhp lqcatizatige end fngiem oteSRrbpanmakinesiipdiegie tigtthayplgya 5 "qgin.
I nvest. 99 (2pntral ¥@e irBihe dE9QBYMmentiiallergmrdiseased odsh dvastime. TEBRCRpeci fic
chenoki E_eilse@_tis’%ébificéﬂgdéwpeélssbatdﬁ éémrtn@majoalczlnwpég Irﬁab‘/éd'i mj‘emﬂaramdtory ung .
eosli nophi |1 a : m 07 8, Abhd i nlz @gg.tl\/e.,
188, 157- 167?t%§@3 l I%gés _Bnngﬁ!gk‘ﬁlsn@é{ év%ﬁ%ncet? n |rc h‘g t ﬁ%ﬁty an(t) agoni sts
at 25 the CCF@@"P'%§%§B?‘UQEB et io reerRE pse GehYPE? 1 Pé’g PSR for the
treat ment of where thayeausfe theif beliviation (e/g.Cwiftiths iebals .J. Fxp.ddefl-t 16h 886887 key rol e
i n i nflamat @r9044liS6yddias, J. Eh@miet N e 91,2283-21362000)).de epiitors aatiaCRBay a rol e
i n i nfect 'ﬁ%éi’x‘oél%ﬁél%gﬁ%ﬂ‘é@bérﬁ@e@&liHHiB&l@bféwnriM%F‘a%tion ARk BBSInYpHigses and pox
Vi ruses expr Zﬁsﬁgbsm) II nE .ecER, Lﬁ%@‘m@gk@1 \Q?gc .e30 S &? oa\fﬁe' vat ed
by human CC SHEHBKI & stidHiN, ES/and N U '?ﬁ% PENCew see
Wel I's and Scl&R-8spediie ehenming, epiagine taducedsboth bronahial hypesepaptivity @ndddi t i on,
human chenokilumg éosirephita i asadimabmo@{@RadthnmaRobzalneét al., J. Exp. Med.,
188, 157-167 (1998). Thus, many lines of evidence indicate that antagonists at
25 the CCR-3 receptor are very likely to be of therapeutic use for the treatment of a
range of inflammatory conditions.
In addition to a key role in inflammatory disorders, chemokines and their
receptors also play a role in infectious disease. Mammalian cytomegaloviruses,
herpes viruses and pox viruses express chemokine receptor homologues, which
30 can be activated by human CC chemokines such as RANTES and MCP-3
receptors (for review see Wells and Schwartz, Curr. Opin. Biotech., 8, 741-748,
1997). In addition, human chemokine receptors, such as CXCR-4, CCR-5 and
CCR-3, can act as co-receptors for the infection of mammalian cells by microbes
such as human immunodeficiency viruses (HIV). Thus, chemokine receptor
35 antagonists, including CCR-3 antagonists, may be useful in blocking infection of
CCR-3 expressing cells by HIV or in preventing the manipulation of immune
cellular responses by viruses such as cytomegaloviruses.
International Patent Application publication number WO 01/24786
(Shionogi & Co. Ltd.) discloses certain aryl and heteroaryl derivatives for treating
40 diabetes. WO 00/69830 (Torrey Pines Institute for Molecular Studies) discloses



CCR-3, can act as co-receptors for the infection of mammalian cells by
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dermatitis. potential therapeutic benefit, especially in providing protection from eosinophil,
25 basophil mast cell and Th2-cell-induced tissue damage in diseases where such
cell types are implicated, particularly allergic diseases, including but not limited to
bronchial asthma, allergic rhinitis and atopic dermatitis.
Thus, according to one aspect of the invention, there are provided
compounds of formula (1):
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wherein:

R represents substituted or unsubstituted heteroaryl;



Thus, according to one aspect of the invention, there are provided
conpounds of formula (1): 30 O RI/YENNO 34 RRNR8 R7 R (I)

wher ei n: WO osegesesent s substituted or unsubstituted heter @amyEPy3/0833N0

03/ 082861 PCT/ EP03/03335 Y represents -(CRnaRnb)n ; Rna and Rnb are each
| ndependent|y hydrogen or Cl-6alkyl; nis an integer fromO to 5, R2
represents unsubstituted or substituted aryl or unsubstituted or 5
substituted heteroaryl; R3 and R4 each independently represent hydrogen or
Cl _6al kyl; R represents hydrogen or Cl-6al kyl; R8 represents hydrogen or
Cl-6al kyl; and salts and solvates thereof; 10 with the proviso that the
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N-{[4-(3, 4- drﬂhﬂ@ihﬂb@ﬁ,yl)mrphol i n-2-vyl ] met hyl }- N - [ (3- met hoxyi sot h

i azol - 5- 5-({[({[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}amino)carbonyl]-

15 -amino}methyl)nicotinamide;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-(1H-indol-5-ylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyi}-N'-(1H-indol-4-ylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}-N'-[(5-methylisoxazol-3-
-yl)methyljurea;

20 N-{[4-(3,4-dichlorobenzyl)morphaolin-2-ylJmethyl}-N'-(thien-2-yimethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylimethyl}-N'-(2-thien-2-ylethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morphalin-2-yllmethyl}-N'-({5-[(dimethylamino)methyl]-
-2-furyl}methyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-[(3-methoxyisothiazol-5-

25 -ylmethyljurea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-[(4-methyl-1,3-thiazol-2-
-yl)methyljurea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-(1,3-thiazol-2-yimethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyi}-N'-[(2-methyl-1,3-thiazol-4-

30 -yl)methylJurea;
methyl 2-({{({[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}amino)carbonyl]-
-amino}-methyl)--4-methyl-1,3-thiazole-5-carboxylate;
N-{(5-amino-1-phenyl-1H-pyrazol-4-yl)methyl]-N'-{[4-(3,4-dichlorobenzyl)-
-morpholin-2-yljmethyl}urea;

35 N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylimethyl}-N'-(1H-pyrrolo[2,3-b]pyridin-3-
-ylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-({5-[(dimethylamino)-
-methyljthien-2-yl}methyl)urea;
N-{[4-(3,4-dichiorobenzyl)morpholin-2-ylmethyl}-N'-(2-furyimethylurea;

40 N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(2-methyl-2H-tetraazol-
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2- -yl ) mawbyBhsesen; PCT/EP03/03335
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)urea; 40 N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(4-methyl-1,3-thiazol-2-
N-{[4-(83, 4-di ggﬁg%?%yl )nor pholin-2-yl]nmethyl }-N -[(2-nmethyl -2H-tetraazol
- 4 WD 03/08

orophenyl ) i sé‘% ﬁ'é’f‘%ﬁ"}"m(f‘or %\%I%%—Qlﬁn%tgylﬁﬁ C’#Ff@zg&égﬁ‘g@tbyl)—
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I chl or obenty |N{@PB(3,Hrd2hipkdueatyiyhdrphbdlint Z-Zimethyiy-N-Z 8+(4-atetiamgptienyl-

-5-yl) met hyl | ugsesnol- 5—y|]methy|}urea
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N-{ [ ( 2S) - 4- ( Denzinicdarobi.dmisezglyl Ryidyh SYTimicing thiazaldy thiepkeoylafumyhi azol - 2- yI m
et hyl) - - ur egqyramird/, tdtfazolyl, triazolyl, oxadlazolyl isoxazolyl, oxazolyl, and pyrazolyl.
N-{[(2S)- 414 3Nﬂerﬁ1R¢&|wb@titaféame}éreé h.tafn;ne?sudshmemayﬂ]&lud& fofrhamidé; met hoxyphen

e T
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oxadi azol yl , Rsﬁbd@t@)-ywheremdﬁﬂqdl raﬁsdemhrlad@ﬂ%ﬂﬂentwemﬁnﬁwdmges@bst i tuted
heteroaryl, stibibi, 6r Rulsd RE ma@trépresmitud@cm @mpcmmremr@balmt@g&el 6al kyl ;

G3_8cycl Oabdf éﬁsQ@Qé'th tﬁ%géﬁ'&éf: Rﬁo@ﬂ tgﬁeﬁh' M%W%Eﬁ‘ﬁ )é' ach"efdy

Cl oal k
RERENG( O) @r%mm% Vel g o ﬁai@ﬁ%rww Sy Cﬂ@élpgéﬁn or

Cl_6al kyl , ora Rehanicieeateny selegee emN and Oodz)ayclgatiulpminrsaionylpaminoan
[ nt eger Cisalkylsulphonylamino; Cqsalkylcarbonyl; C,salkyl; Cssalkoxycarbonyl;
unsubstituted heteroaryl; heteroaryl substituted with C,¢alkyl, halo, C,alkoxy, or
25 hydroxy; halo; Cisalkoxy; nitro; Cqsalkylsulphonyl; hydroxy; C;.salkoxyC;salkyl;
Cisalkylthio; (mono- and-di-C;.salkyl)aminoCyealkyl; and C,ealkylcarbonylamino.
When R' is substituted by unsubstituted or substituted heteroaryl,
examples of said heteroaryl group include isoxazolyl, triazolyl, and oxadiazolyl.
Suitably, R' is unsubstituted benzimidazolyl, unsubstituted benzofuranyl,
30 unsubstituted or substituted imidazolyl, unsubstituted or substituted pyridyl,
unsubstituted or substituted pyrimidinyl, unsubstituted or substituted isoxazolyl,
unsubstituted or substituted pyrazinyl, unsubstituted or substituted tetrazolyl,
unsubstituted or substituted triazolyl, unsubstituted or substituted pyrazolyl,
unsubstituted or substituted furanyl, unsubstituted or substituted thiazolyl,
35 unsubstituted or substituted thiophenyl, unsubstituted or substituted oxadiazolyl,
or unsubstituted or substituted oxazolyl
When R' is substituted imidazolyl, suitable substituents include aryl and
Ciealkyl.
When R' is substituted pyridyl, suitable substituents include
40 aminocarbonyl.



20 from3 to 7 so that, together with the nitrogen atomto which they are
attached, a 4 to 8-nenbered heterocyclyl ring is fornmed which heterocyclyl
ring my worsasaseélt a further heteroatom sel ected from N an@C®/EP03/03335
C3s$cycl oal kyl am nocar bonyl ; ami no; Cl_6al kyl sul phonyl am no;

Cl- 6al kyl carbonyl ; Cl1_6al kyl ; Cl1_6al koxycar bonyl ; unsubstituted heteroaryl;
het eroaryl substituted with Cl_6al kyl, hal o, Cl1_6al koxy, or 25 hydroxy;
hal o; Cl1_6al koxy; nitro; Cl_6al kyl sul phonyl ; hydroxy; Cl_6al koxyCl_6al kyl ;
Cl_6al kyl t hi o; (nono- and-di-Cl_6al kyl ) am noC0. 6al kyl ; and

Cl. 6al kyl car bonyl ami no. \Wen Rl is substituted by unsubstituted or
substituted heter 0Ahgn R’ isesubsiiiutes pyrimidyl, gulichle sekatijuenty iodpdé aginode

i soxazol yl , thydexy) snid Cagatkybxadi azolyl. Suitably, Rl is unsubstituted

benzi m dazol yI . UNAHBSR' 144ueditIRR7EBEaNY buitaB %Uﬂétitﬁéﬁt%tiﬁ&ﬁﬁ | Bubstituted
[ Gecol vl YRRl U MUl B S Gt P S DAL

6

unsubst i t ut2d'RErein b AndiR ey pashindepandentlysapresentiydipgen os Ghealiw.ut ed
tetrazolyl, unsubB&hén & sdsubstitsteddetrazotyt duitablasobstituentsiandbss Cy.ut ed or
substituted Rykex@aonyl SEJ iS5k ACE, She ] u stituted
or substitut e dt(??Ja I qu%mégﬁun%ugit i tflﬂltme%"kgr bs%ﬁfﬂ%ﬁ% ?‘3%%& ,
unsubstituted or mé’g@t Ljute oxagi azol yl, = or unsubstituted or substituted
oxazol yl When R1 When, B 15 st M’%F&’%Isylt?b'%EPI?%'B{%“%'UE@W farenmidag, ncl ude
aryl and B asain@yand GarelylR1 i s substituted pyridyl, suitable substituents

i ngl ude 43 ani NnoO’h&ORY s subsitea HxAdid s, SURRLBRABSRISHS inclfeen RL s g
substitute t.an).e~ S Spb ] 5 OXYy, an
C1-Bal ky! en“a‘%@%%’kxﬁ?1-%?‘%%35'?2%%@%5%‘: RN AR TS el e
aryl, C3- BCﬁ?yo%q%WP@Qeéa?wlrﬁﬂﬁeﬁ UAVBGED OF Ered RIR and Rsmayk oxy car bony!
and R5R6NC( OFePnsseMer-6¢H)Rrerwimg eingyis @admtegerdegme 8 de A sbythatetogethent

hydr ogen ol5 @ithdhe kitlogehhm flwhish ey siré httichdd £4 t@8Phathbersdli t abl e

subst it uent s reRerbsdg fing isaicaringk ReRIcTintlohathiaftiPayEbRaldal O _6al kyl,
per hal oCl- 6aldepb a =-6ak kvl o6 —and Cl. oa . en S substituted
triazolyl, suF%€ st l%’g'sﬁ"%ﬁeﬁ%{i'qi A& L?&(%‘F‘ PREHeGHY repi%seaﬁbyﬂggg%{har

Cl- 6al kyl . WhesdlRtl or & spd & imay rearesgalcr 4Gbklyi groduivhensine isuassintegaent s

i ncl ude per liwnoEle Bab ihet, to@ithémbikythe nitogea lakam yeahibb thdy; arRaRadHedO: -

wher ei n R @A R0oREMemB¥redaidiert . 1- 6al kyl
or RS and %igég(gzolel%gﬁrgﬁgga ‘:%h-g%glglgqgﬂrngegb%@@?ﬁylsh?{rg{%w%éag from3
to i )

to 7 so that, g l!;ler1. ) .
en R’ is substituted pyrazolyl, suitable substituents include Ci.

ealkylcarbonyl and C,_¢alkyl.
When R’ is substituted furanyl, suitable substituents include unsubstituted

25 or substituted heteroaryl, carboxy; Cy.alkoxycarbonyl; R°R°NC(O)- wherein R®
and R® may each independently represent hydrogen or C;galkyl.

When R’ is substituted thiazolyl, suitable substituents include carboxy; C;.
s alkoxycarbonyl; R°R°NC(O)- wherein R® and R® may each independently
represent hydrogen or Cysalkyl.

30 When R is substituted thiophenyl, suitable substituents include carboxy;
C1. alkoxycarbonyl; and R°R°NC(O)- wherein R® and R® may each independently
represent hydrogen or Cy_galkyl.

More suitably, R" is 3-formamido-1 .2,4-triazol-5-yl, 5-trifluoromethyl-1,3,4-
oxadiazol-2-yl, 5-(morpholin-4-yimethyl)-1,3,4-oxadiazol-2-yl, 5-(N,N-

35 diethylaminomethyl)-1,3,4-oxadiazol-2-yl, 5-ethylaminomethyl-1,3,4-oxadiazol-2-
yl, furan-2-yl, 4-(3-methyl-1,2,4-oxadiazol-5-yl)furan-2-yl, 4-(3-methyl-1,2,4-
triazol-5-yl)furan-2-yl, 4-(5-methyl-1,3,4-oxadiazol-2-yl)furan-2-yl, imidazol-2-yl,
1-methylimidazol-5-yl, imidazol-4-yl, 3-
(cyclopropylmethylaminocarbonyl)isoxazol-5-yl, 3-(N-

40 pyrrolidinecarbonyl)isoxazol-5-yl, 4-methoxycarbonyloxazol-2-yl, 4-



15 with the nitrogen atomto which they are attached, a 4 to 8-nenbered
heterocyclyl ring is forned which heterocyclyl ring contains an oxygen
atom RORONGOEIe1 wherein RS and R6 may each i ndependent | pyCIaPoseis6i
hydrogen or Cl-6al kyl or R5 and R6 may represent a -(CH2)p group wherein p
Is an integer from3 to 7 so that, together with the nitrogen atomto
which they are attached, a 20 4 to 8-nenbered heterocyclyl ring is forned,
C3_8cycl oal kyl am nocar bonyl ; and isoxazolyl substituted with Cl-6al kyl.
Whien Rl is substituted pyrazolyl, suitable substituents include Cl-

6al kyl carbonyl and C1-6al kyl . When RL is substituted furanyl, suitable
subst i t uent s etyianidecarbenyisxaizel:a-dod- cz@omppﬂmsﬂwlmnwrmmw;&yl 4ar boxy;

Cl-6 al koxyca:ﬁehﬁm{rhmot?&%hﬁé@zol e AgNrpyRBlidiaachrbhylfeyazehelyl, idAgependent | y
represent hy% ﬂ&; x'éﬂéz an?éiﬁyma?b éztousg,ﬂ iR4Qjy! . suitable

substituents erein RS

and R6 may eé’é’ﬂ 'P ﬁ'&gh‘%% 55]“3 a‘é‘fﬂy‘(ﬂg{iﬁ o0 ’n BFn"BP-y%@ ’|5y 0 Wien RL
i s substitut éwdmvﬁpneﬁhylpyrl@@irr% é r@‘%ﬁb&é‘iﬁ“@ﬁ@' ¥, Zncl ude car boxy ClL 6

al koxycar bonyhethenydafRoR@AME(Y)tetraduobb61, 1 -iIRBtharytaRbnybyetbycrazoldeye2dent | y
represent hyg 89&§£9he EryitBRhZo0I5- l"'@éﬁlo?)%ﬁyﬁhétﬁ tethzbl5-yl, 2-ethyitetrazol-5-

3-f d | -2-yl,
3 formm do- 4 % dhuldasilson. ien-gutglﬁétiazﬁ%ﬁlnsttw et g7l -2y
di et hyl ani nor%?'FRfF?th)ﬂ %rago og(gdﬁé:}i@por@tg}yltetra oI '5-yl, 2-iso-butyltetrazol-5-yl, 1-
5- et hyl am t(bnm—htytyltetrazplélfa-wddtsampmnlquarbmnysﬂu@hjeh 2-yl, 4-
4- (3- et hyl - e@ﬁﬁﬁéﬁa@@&iyl iog h)aﬁlﬂ-ﬁnd;- MylamifroCatb BBy filibpHen22-4t 2-(iso-
triazol -5- yl) &5 Bt b y 4h 432?13 4y D)hsthior 23y
i m dazol - 2-yIP @ '%\Z f%[}%@ n‘%a?’-'gfa% kY
(cycl opr opyl ﬁ%@zlﬂlf"g’ﬁw 4Tt [ 0% gilt f 2ot ?K?Cﬁﬂ}"’l -3-yl, 3-
pyrrolidi necatmwrpbmdﬂa&@oxadlgml Sl riemiethviamineramyaryk h2at-oxadigzol-4- 6 WO
03/ 082861 PCI,ERaRyI8xmdarbehityl, 2a/ioxadiardlGyl D@ aethylisodazol-3-yi)-1,2,4-
4- tCK;: gm ggg' LBy, |-3§1§/|2§ tR@eFl—)ﬁ'nQ BB‘M?%&P éljdr‘]azol 3yl 2-methy |a1 34-
4-iso- propyl® éﬁgﬁ%‘%‘g ?69’??’&3‘ ;JP}L % f’gq‘b ?l %f 233
pyri di n- 4-yl ,oxagigzoldiyl. &(RMFT0|'9'W1'\HWTb93)§l')I'1 128= @ﬁ?ﬂﬁ‘é@‘a’?‘b’o ‘Isﬁyrl di n- 3 yl,
4- am nopyr i mpiopyidminibcarbordyl Ry, deoxadidzoted-ly b{lethylamitiocabonyl)-1,2,4-
i gt Egi(;?a(? S&Q&a%l)ﬂ |] :t%e%r l@ﬁm%e @?Lﬂhbggg@ﬂ@}g ?Z%SO-%OI 5-yl,

C n 1 0, r

«pw PR 012 ofetf P T RE

1- cyclopropyl
1-ethyl tet r aZefra %am@PtL%Gt S}@Ztoéﬁﬂb dP@f@y‘ﬁovaO' 3-yl, 1-methylpyrazol-4-

5-tri fl uor onef,Brinethylaazrndcabborilyl-1,3:4-cxedizanked-y RiethylamiobeBbgnyl-1,3,4-
1- cyanonet hyldxatiaaad-y52-Yise-propy@niRetaybdnet) 198 floxAdidtol-5lyl, 2-carboxyfuran-

25 5-yl, 2-(ethoxycarbonyl)furan-5-yl, 2-(methylaminocarbonyl)furan-5-yl, 2-
(ethylaminocarbonyl)furan-5-yl, 2-(iso-propylaminocarbonyl)furan-5-yl, 1-
methylpyrazol-3-yl, pyrazol-3-yl, 3-methylpyrazol-5-yl, 3-
(ethoxycarbonyl)isoxazol-5-yl, 2-methyitetrazol-5-yl, 3-
(methylaminocarbonyl)furan-5-yl, 3-(ethylaminocarbonyl)furan-5-yl, 3-(iso-

30 propylaminocarbonyl)furan-5-yl, 3-(methylaminocarbonyl)isoxazol-5-yl, 3-
(ethylaminocarbonyl)isoxazol-5-yl, 3-(dimethylaminocarbonyl)isoxazol-5-yl, 3-
(iso-propylaminocarbonyl)isoxazol-5-yl, 4-(methylaminocarbonyl)thiazol-2-yl, 4-
(ethylaminocarbonyl)thiazol-2-yl, 4-(dimethylaminocarbonyl)thiazol-2-yl, 4-(iso-
propylaminocarbonyl)thiazol-2-yl, 4-(ethoxycarbonyl)thiazol-2-yl, 4-

35 carboxythiazol-2-yl, 2-(methylaminocarbonyl)thiophen-5-yi, 2-
(ethylaminocarbonyl)thiophen-5-yl, 2-(iso-propylaminocarbonyl)thiophen-5-yi, 2-
(methylaminocarbonyl)thiophen-4-yl, 2-(ethylaminocarbonyl)thiophen-4-yl, 2-(iso-
propylaminocarbonyl)thiophen-4-yl, 2-(methoxycarbonyl)thiophen-4-yi, 2-
carboxythiophen-4-yl, 2-(methoxycarbonyl)thiophen-5-yl, 2-carboxythiophen-5-yl,




10 i so-butyltetrazol -5-yl, 4-(iso-propylam nocarbonyl)thi ophen-2-yl, 4-
(met hyl am nocar bonyl )t hi ophen-2-yl, 4-(ethyl am nocar bonyl )t hi ophen-2-yl,
2- (i so- pwopgl3aset razol -5-yl, 1,2,3-triazol-4-yl, PCT/EP03/03335
1-nethyl-1,2,3-triazol-4-yl, 2-nethyl-1,2,3- triazol-4-yi,
1-methyl-1,2,4-triazol-3-yl, 5-nethyl-1, 2, 4-oxadi azol -3-yl, 3

et hoxycar bonyl -1, 2, 4- oxadi azol - 5-yl,

3- et hyl am nocar bonyl -1, 2, 4- oxadi azol -5- 15 yl,

3- et hyl am nocar bonyl -1, 2, 4- oxadi azol -5-yl, 5- (5 met hyl i soxazol 3 yl)-1,2, 4-
oxadi azol - 3-yl, 5-net hyI am nocar bonyl -1, 2, 4- oxadi azol - 3-yl , thyl -1, 3, 4-
oxadi azol - 5- BH(ethpxcarionyBiugan-5-3l, FearyaxyueaESyl, bgnzgfuran- 32Y'4b‘?5%k§@!ﬂ -3-yl,

1,2, 4- oxadi gaglor 3-(y/3,4-8xddiziol-2lyl)tlirmvesM.car bonyl ) - 1, 2, 4- oxadi azol - 5-yl ,
3-(iso- pr opyl am Qaﬁﬁpwgéhdk ?arébeﬁﬂﬁv n: 5-yl,

5- (et hyl am nocarb xadi aZzol - -yI

3-(cycl opropyl am 4 oxadi azol -5-yl, 3-(iso-

propyl (et Ryl ) ami ﬁ’fﬁf%ﬁaﬁlywl'%19r% 4- oxadi azol - 5-yl ,

1-i so- propyl t et r asaitatfy,\R®, andtl%ﬁarabothtﬁjdﬁgenB am no-1, 2,4-triazol -5-yi,

g rre: EY: i soxazol bWﬁQn,Rzlis rékbmﬂeﬁﬂﬁéluéb Benyl 134

me am nocar on , 3, 4-
oxadi a)z/ol 5-yl, WI SO- p'rgopg)/%%j]}gJj g@ﬁ %ﬁaaﬁ{ej %t@eﬁyo@a |az nt& y

2- car boxyf ur Qﬂrh?@%"s‘)ky amida halg, 1&?{'%'1 I1 kepdirArgomy, mono- and d"

2- (et hyl difi mikad)abqua)liqnwb@ﬁalmW, mtro(@mwantohomrrw@m) Cueaéhwzcyl

2- (i so- propy L@k, r@&arkpmﬂalmém-md%-meakyl)ammbyémyca@ody}carmhylapwcazo| 3-yl,
3-nethyl pyrazol - mn%.sﬁl {GJ? |Cé§ei?ﬂ;5|¥é M:@em he'.% V'

2-nmethyl tetrazol -

3- (et hyl ani nocarb '?u‘?é 33‘“ d%g% %ta @E@@H’? 8@%8ﬁgxur an-5-yl ,

3- (et hyl ani petwaiosasgikyli @mdazbﬂlb\"pfyeﬁl YBCw?@tW@% mbdaeMo R di-Eoxazol - 5-yl

3- (di et hyﬂ%%m}a&fﬁv&y&dmﬁ@&aﬂlﬁbxﬁnm C3salkylsulphonyl, hydroxy, C,salkoxyC;.

(i so-propyl am g e rﬁQPf@Za?:'d cﬁ"(&l galk I)amlno and Cyalkylcarbonylamino.
e o o

j gtr:lrﬁ]g%llh;mamoﬁg %ijﬁlﬁ%ﬂstlk}lt?ﬂ or Syt ? PédapWenﬂ%?ﬁRgﬁ% ?uéH@rzm 2-yl,

propy! am noc &dbsitted ﬂWPRiP@V'—Z yl, 4- (et hoxycar bonyl )t hi azol -2-yl, 4 35
car boxyt hi azol - 2- whenZR’( mubgtitatard pheayl soitahle sutistiplests-iBelyde halo
(et hyl am ngrachamily)chlroBhfsbre:- V! |

2-(1s0- propyl am n zbﬂﬂﬁél Bgﬂt 83%0@1«%& %Lﬁtﬁble.substltu%nts :nﬂudﬁlhao

(et hyl am nocar bo hi O am nocar bony ophen-4-yl,
2-(iso- pr opﬁsa@ﬁ' [eny | )th| ophen- 4-yl,

2- (met hoxycar bony INJar&isoitdten -Rf-iyy phersd Smimtlbtbscywiﬂi diprerpr 4lugio, or R? is

2- (et hoxy carRiephenyt Slbeues Rithyehlord: car boxyt hi ophen-5-yl, 7 WO 03/082861

PCT/ EP03/ 04335 3 ngw%@r 9%@%%@% héi,; §,49%B?3‘;¥1feHga§45 yl,

nzof ur an- NnZi l'az I
St ably. Ry SHREPPRERY e € GEARER i BRBRRORGE S G A eoerot by uran syl
Preferably, n is ISuiably, R’ is hydrogen or methyl.
More suitably, R’ is hydrogen.
Suitably, R? is hydrogen or methyl
30 More suitably, R? is hydrogen.
There exists a preferred subgroup of compounds of formula (l), being of

formula (1)
O
“TTC
H H N

R



[ R3 and R4 are both hydrogen. Wen R2 is aryl, exanples include
SﬁgasF!yVhen R2 is substitutedyaryl, sui tabl e substituents include cyano,
per hal oClw6aBkyiss1 ami do, hal o, Cl-6al kyl, C1-6al koxycar borgir/EPi®335 and
di - (C1_ 10 6al kyl) am nocar bonyl, Cl.6al koxy, nitro, Cl.6alkyl sul phonyl,
hydroxy, Cl-6al koxyC, _ 6al kyl, Cl_6al kylthio, nono- _
and- di - (Cl_6al kyl )am no, and Cl-6al kyl carbonyl am no. Wen R2 is I
heteroaryl, exanples include thiophenyl. Wien R2 is substituted heteroaryl,
sui tabl e substituents include cyano, perhal oCl_6al kyl, amnido, halo,

Cl- 6al kyl, C1-6al koxycarbonyl, nono- and di-(Cl_ 15 6al kyl ) am nocar bonyl ,
Cl_6al koxy, nitro, Cl_6al kylsul phonyl, hydroxy, Cl_6al koxyd _ 6alkyl,
ClTGaIkyIthi&@eWWE - and-di - (Cl_6al kyl )am no, and Cl. 6al kyl car bonyl anm no.

i i s ufsupynsubstititedoor sibititttet iettioppleand; or unsubstituted or
gﬂhg?P{ﬁiethh?opﬁéhybhawmgﬁ@mhﬁdmﬁuggiituted phenyl suitable_subséltuents
| ncl ude halso 20 ShREAYRT K uiBliifud] or&édé%{itﬁgd\’f‘ﬂ%ﬁg%gs}@ﬁ@%%%gUt Vbr e
thiophenyl syjfaplig subssill Hehh sy fict ude nal o e=b bl Gresbséittacoon
suitably, R TeUGHEhDYragols ping SHyeiars B¥Hiteed Arazelyligney ' i's
t hi ophenyl Sﬁy,gqtli)qt@q @zolvk Hnmsmutje_d @FBubstidted alshdiazdRa, urssubstituted or
3- chl or o- 4- f bulstibiéxbpyrazind, dnslibstitleep Bepstituted tiflazofji,fUnsab RS ¥} Ly R
3- chl or (r)]phenﬁlgt%sﬁianw{rﬁw%hidf@hgﬁuéétg%teg BF sdshtdiar RBAGRKA.- ?‘?u' a2 Y ROLS
N oten 3 e ol L ittt o o
pref erred sug-'éﬁ3daewpwmmhﬂﬁetrﬁwm'#@Ydopfbmf'mgtwﬁetfémf:ﬂ@': a-(1') O R
'J~ H H N R2CYCIopropy8meidyi3r-a8pB 5] 2RIFIERSAN B33 3B ethpar0bmsyFd-the
unsubsti t ut ebutglitetizbEs-yk Bltﬁm.lofr"&héthﬂ?étbé%l-ﬁg)lg'2-cy§?c;métﬁylfé|{]|%%ll-5—ﬁy pstituted by
hal o. cyanomethyltetrazol-5-yl, 2-iso-butyitetrazol-5-yl, 1-iso-butyltetrazol-5-yl, 4-(iso-

15 propylaminocarbonyl)thiophen-2-yl, 4-(methylaminocarbonyi)thiophen-2-yl, 4-
(ethylaminocarbonyl)thiophen-2-yl, 2-(iso-propyl)tetrazol-5-yl, 1,2,3-triazol-4-yl, 1-
methyl-1,2,3-triazol-4-yl, 2-methyl-1 ,2,3-triazol-4-yl, 1-methyl-1 .2,4-triazol-3-yi, 5-
methyl-1,2,4-oxadiazol-3-yl, 3-ethoxycarbonyl-1,2,4-oxadiazol-5-yl, 3-
methylaminocarbonyl-1,2,4-oxadiazol-5-yl, 3-ethylaminocarbonyl-1,2,4-

20 oxadiazol-5-yl, 5-(5-methylisoxazol-3-y1)-1 .2,4-oxadiazol-3-yl, 5-
methylaminocarbonyl-1,2,4-oxadiazol-3-yl, 2-methyl-1,3,4-oxadiazol-5-yl,
pyrazin-2-yl, 3-methylisoxazol-5-yl, 1 .2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 3-
(pyrrolidine-N-carbonyl)-1 ,2,4-0xadiazol-5-yl, 3~(iso-propylaminocarbonyl)-1,2,4-
oxadiazol-5-yl, 5-(ethylaminocarbonyl)-1 ,2,4-oxadiazol-3-yl, 3-

25 (cyclopropylaminocarbonyl)-1 2,4-oxadiazol-5-yl, 3-(iso-
propyl(methyl)aminocarbonyl)-1,2,4-oxad iazol-5-yl, 1-iso-propyltetrazol-5-yl,
tetrazol-5-yl, 2-amino-1,3,4-triazol-5-yl, 5-methylisoxazol-3-yl, 1-methylpyrazol-4-
yl, 2-methylaminocarbonyi-1 »3,4-0xadiazol-5-yl, 2-ethylaminocarbonyl-1,3,4-
oxadiazol-5-yl, 2-(iso-propylaminocarbonyl)-1 ,3,4-0xadiazol-5-yl, 2-carboxyfuran-

30 5-yl, 2-(ethoxycarbonyl)furan-5-yl, 2~(methylaminocarbonyl)furan-5-yl, 2-
(ethylaminocarbonyl)furan-5-yl, 2~(iso-propylaminocarbonyl)furan-5-yl, 1-
methylpyrazol-3-yl, pyrazol-3-yl, 3-methylpyrazol-5-yl, 3-

(ethoxycarbonyl)isoxazol-5-yl, 2-methyltetrazol-5-yi, 3-
(methylaminocarbonyl)furan-5-yl, 3-(ethylaminocarbonyl)furan-5-yl, 3-(iso-

35 propylaminocarbonyl)furan-5-yl, 3-(methylaminocarbonyl)isoxazol-5-yl, 3-
(ethylaminocarbonyl)isoxazol-5-y1, 3~(dimethylaminocarbonyl)isoxazol-5-yl, 3-
(iso—propylaminocarbonyl)isoxazoI-5-yl, 4-(methylaminocarbonyl)thiazol-2-yl, 4-
(ethylaminocarbonyl)thiazol-2-yl, 4-(dimethylaminocarbonyl)thiazol-2-yl, 4-(iso-
propylaminocarbonyl)thiazol-2-yl, 4-(ethoxycarbonyl)thiazol-2-yl, 4-

40 carboxythiazol-2-yl, 2-(methylaminocarbonyl)thiophen-5—yl, 2-



5 Suitably, R' is unsubstituted or substituted furanyl, unsubstituted or
substituted pyrazolyl, unsubstituted or substituted tetrazolyl,

unsubst i twDed/oga861 substituted triazolyl, unsubstituted or PEUEPNI/OIIBRI
oxadi azol yl , unsubstituted or substituted pyrazinyl, unsubstituted or
substituted thiazolyl, unsubstituted or substituted thiophenyl, or
unsubstituted or substituted isoxazolyl. 10 Preferably, R' is
1-nethyltetrazol -5-yl, 2-nmethoxycar bonyI nmet hyltetrazol - 5-yl,

1- met hoxycar bonyl met hyl tetrazol -5-yl, 2-cycl opropyl nethyltetrazol -5-yl, 1-
cycl opropyl net hyl tetrazol , | tetrazol yl, 1-ethyltetrazol -5-yl,
2-tert- butylf ?H}ylaaﬂMQ@%yl)tW?nﬁrMumvl@émogathonzbtwop en-5-yl, 2-

2- cyanonet hyI(msttliydmmheﬁaryd)nyl)lhlopnea%yleﬂ-l(@thylamrrmz:adboﬁyl)thlpphen-4-yl 2-(iso-

2-i so- but yl t girogyadrhinecatbonyi)thiEhdd-yi, Qﬁﬁ\éﬂﬁﬂi’céb

propyl am noc )?I] -2-yl, 4-
(ethyl am no awfﬁd@l g@%}gﬂz §~n¥t]h xygz dgﬁgll)\ g%’??&@ﬁ? %?Qyé‘ Cf-l%n?é]yl, .
1,2,3-tri az ] ‘I‘fﬁ‘f‘" 3’20r "EEF faﬂr

2- et hyl - 1, 2, 3- t r | SuitablyaR lis P@nmubylltutbdzylmthorapoﬂudi'owr Ihlﬁphenyl

met hyl - 1, 2, 4smbaidu&aahtrﬁch}dro 3- et hoxycar bonyl - 1, 2, 4- oxadi azol -5-yl, 3

met hyl am ”Ocar bonyFl’relaergbl FSPX@%' &ﬁd?{)ﬂ@)px{ei 5‘1%,3’3‘,&%1&!@5&%%%{4 3,'3,1/' 1,2,4- 20
A :

oxadi azol - ?é rrleF3 SQXAz0} - i

met hyl am noca Y9 e ot goné phenyl, jorg- L@‘”‘EB&?&Yazol 5-yl,
pyrazin-2-¥, 3- we%tnt@biysmmeo@wmmtmatzhmpwm raaded 2 ig1(S).

1, 2, 4- oxadi azol - 5-Adcordingly, tyeredd praivided H—o@ﬁfpb@rﬁt!’bf)foﬂm@a@)@t&@aﬁ@' -5-yl,
3- (i so-propyls@mafg)@,@f&cpnyl) 1, 2, 4- oxadi azol - yI

5- (et hyl am nocarb adl az

(cycl opr opy! ami nog@réﬁoﬁx'?t)s alprﬁ I8 egfﬂﬁgrg%& %orwoungs of tognula (1) being of
propy! (et hyf9mpHI&E8kr bonyl ) - 1, 2, 4- oxadi azol - 5-yI ,

1-iso-propldtetrazol -5-yl, tetrazol - 5-yl, 2- amno-1,3,4-triazol-5-yi,
5-met hyl i soxazol - 3-yl, 1-nethyl pyrazogl-4- yl,

2- met hyl am nocar bonyl - 1, 3, 4- oxadi azol|- 5-yl, 2-ethyl am nocar bonyl -1, 3, 4-
oxadi azol - 5-yl, 2-(iso-propygk r 73%4- oxadi azol - 5-yl ,

2- car boxyfuran 30 5-yl, 2-(ethoxycprbonyl)fyran-%-yl,

2- (et hyl am nocar bonyl ) furan-5-yl ,H2- (fet hyl'am pocar bonyl ) f uran- 5-yl ,

2- (i so-propyl am nocar bonyl ) furan-5-yl, 1- rre%pyr azol - 3-yl, pyrazol-3-yl,

3-met hyl pyrazol -5-yl, 3- (ethoxycarbonyl)isox 5-yl,

2-net hyl tetrazol -5-yl, 3- (methyl ani nocar brfiyl) R?agpﬁ 5-yl,

3-(ethyl am nocarbonyl ) furan-5-yl, 3-(iso 35 propyl Ynocar bonyl ) furan-5-yl,
3- (et hyl am nocar bonyl )i soxazol -5 yl, 3- (ethyl am nocarbonyl )i soxazol -5-yl,
3- (di met hyl amhesgiar bonyl ) i soxazol - 5- yI 3-

g i so- propyl am noc®'bgnyshbstxtad ot slivettuted C- Ilnked tefrazolyl

(et hyl nocar beayl I (ethylam nocar bonyl)th| azol - 2-yl,
4- (di met hyl am noc éﬂ%ﬁ) ﬁ?e%i)h%}j' yrfd4 4- (i so-

propyl ami nocar bon enpr 1Jae‘l@l(et hoxycar bonyl ) t hi azol - 2 yl, 4 40
car boxyt hi azol - 2- )Bultame(snbsﬁtyd%rﬁmczﬂ@ehnkbdwte)zblyl apl®nRalkylyC,. 2- 9
salkoxycarbonylCealkyl, CsscycloalkylCy.salkyl, or cyanoCqsalkyl.
Suitably, R" is 2-iso-propyltetrazol-5-yl, 1-iso-propyltetrazol-5-yl, tetrazol-
25 5-yl, 2-methyltetrazol-5-yl, 1-methyltetrazol-5-yl, 2-
methoxycarbonylmethyltetrazol-5-yl, 1-methoxycarbonylmethyitetrazol-5-yl, 2-
cyclopropylmethyltetrazol-5-yl, 1-cyclopropylmethylitetrazol-5-yl, 2-ethyltetrazol-5-
yl, 1-ethyltetrazol-5-yl, 2-tert-butyltetrazol-5-yl, 2-cyanomethyltetrazol-5-yl, 1-
cyanomethyltetrazol-5-yl, 2-iso-butyltetrazol-5-yl, or 1-iso-butyltetrazol-5-yl.
30 Suitable substituents for phenyl are halo, suitably fluoro and chloro.
Suitably, R* is 3,4-dichlorophenyl, 3-chloro-4-fluorophenyl, or 3,4-
difluorophenyl.
Suitably, R™ is hydrogen or methyl.
Suitably, the stereochemistry at the position marked "*" is S or RS.

10



WD 03/ 082861 PCT/ EP03/ 03335 (ethyl am nocarbonyl )t hi ophen-5-yl,

(i so-propyl am nocar bonyl )t hi ophen-5-yl, 2-

met hyl amvo@sasisenyl ) t hi ophen-4-yl, 2-(ethyl am nocar bonyl| PChiEPpSie3s3st- yl |

(i so- propyl am nocarbonyl )t hi ophen-4-yl,

(et hoxycar bonyl ) t hi ophen-4-yl, 2 carboxyt hi ophen-4-yl,

(met hoxycar bonyl ) t hi ophen-5-yl, 2-carboxythi ophen-5-yl, 5

3- (et hoxycarbonyl)furan-5-yl, or 3-carboxyfuran-5-yl. Suitably, R2, is
phenyl substituted with chloro or fluoro or thiophenyl substituted, with
chloro. Preferably, R2. is 2-chlorothiophen- 5(¥ dlchlorophenyl 3, 4-
di f | uor ophenyl , 3Ashpreingbhéeye is mOYlde-b@%'ﬁéﬁw Ofdﬁfnsﬂ%ﬂﬁb@f(ﬁsﬁlwfuor opheny! .
10 Suitably,sbh&e&ha@eﬂchenlstry at the position marked*' is (9).
Accordingly, t her erhbﬁe QY LpsreRed STRPEIS o toniRuRYS aff6+m.)|a o being?ft or

sol vat e ther g{e exi sts a preferred subgroup of conmpounds of fornula
(1) being of a (la) 15 O Rla/\NN HHN R7a~ R2a (la) wherein;
Rla is unsd%stltuted or substituted Clinked tetrazolyl; 20 Ra is
substituted phenyl, and; R7a is hydrggen or Cl-6al kyl . Sui t abl e
substituents for Clinked tetra onI are Cl 6@ kyl, C,

6al koxycar bonyl O - 6al kyl , C3¢ Kk - Ky or cyanoCl- 6al kyl .
Suitably, Rla is 2-iso- propyltetrahol g-yl, |1-i sp-propyl tetrazol -5-yl,
tetrazol - 25 5-yl, 2-nethyltetrazdi-5-yi, 1- |tetrazol -5-yl, 2-
nethoxycarbonylnethyltetrazoI-S-yI, 1- met hoxycjar bonyl met hyl t etrazol - 5-yl,
2- cycl opropyl nethyltetrazol -5-yl, 1-cyclopropyl ngthyltetrazol-5-yl,
2-ethyltetrazol -5- yl, 1-ethyltetrazol-5-yl, 2- tBrtnputyltetrazol 5-yl,
2-cyanonet hyl tetrazol -5-yl, 1- cyanonethyltetrazol 5-yl,
2-iso-butyltetrazol -5-yl, or 1-iso-butyltetrazol-5-yl. 30 Sui t abl e
substltuents“ﬁ@ﬂa®henyl are halo, suitably fluoro and chloro. Suitably,
R2a is 3, 4- d|chIoﬁﬁbhanyhbmﬁmedbos@xﬂHMQMMBnﬁﬂemyi or 3,4- difluorophenyl.

10 R? is substituted phenyl.
Suitable substituents for triazolyl are Cqalkyl, amino, and formamido.
Suitably, R is 1,2,3-triazol-4-yl, 1-methyl-1,2,3-triazol-4-yl, 2-methyl-
1,2,3-triazol-4-yl, 1-methyl-1,2,4-triazol-3-yl, 3-amino-1,2,4-triazol-5-yl, or 3-
formamido-1,2,4-triazol-5-yl.
15 Suitable substituents for phenyl are halo, suitably chloro.
Suitably, R* is 3,4-dichlorophenyl.
Suitably, the stereochemistry at the position marked "*" is S.
Accordingly, there is provided a compound of formula (Ib) or a salt or
solvate thereof.

2-
(
2-
2-
2-

20 There exists a preferred subgroup of compounds of formula (l) being of
formula (Ic)
0]
/U\ * 0
R1c/\ITI T
H H
N
2c
R (10)
25 wherein;

R is unsubstituted or substituted oxadiazolyl, and;
R is substituted phenyl.

11



Suitably, R7a is hydrogen or nethyl. Suitably, the stereochem stry at the
position marked "*" is S or RS. 10 WO 03/082861 PCT/ EP03/ 03335
Accor di ngwg,0308e86e i s provi ded a conpound of fornula (|a) Pom/ER0o3ed3ss or
solvate thereof. There exists a preferred subgroup of conpounds of formula
(1) being of formula (Ib) 5 O Rb~-, N-N--~To) | HHNR2b (Ib)
wherein; Rlb is unsubstituted or substituted triazolyl, and; 10 R2b is
substituted phenyl. Suitable substituents for triazolyl are Cl_6al kyl,
am no, and formam do. Suitably, Rlb is 1,2,3-triazol-4-yl,
1-nethyl-1,2,3-triazol-4-yl, 2-nethyl- 1,2, 3-triazol-4-yl,
1-methyl -1, 2, 4-tr iSwitable 3ubstituedisifor oxadiazalyt ater € eyl S yalzomarbonyl'
f or mami do- 1, Zanéncs-rar@zmic1§alwl)anﬁﬁocﬁmmbbebﬁmhsd Isbuﬁdlyt whereipfgtaple are hal o,
o Socton s E A RSt b Y, R
provi ded a cBM%Bllﬁjft‘m' ‘?’Uﬁﬁﬁeéoiyf: 157K §Lgﬁaﬁlydporpgcl|r\-/%y@1%ﬁéraélgf %20 There
exists a pr%%@fcl@&ymg@@mﬂyf conmpounds of fornmula (1) being of fornula
(Ic) O Rlo~~N ' J-Suitafly, RI°k$ Nniedayli|24-oxRBazch8idnethoxycarbonyl-1,2,4-
oxadiazol-5-yl, 3-methylaminocarbonyl-1,2,4-oxadiazol-5-yl, 3-
ethylaminocarbonyl-1,2,4-oxadiazol-5-yl, 5-(5-methylisoxaxol-3-yl)-1,2,4-
oxadiazol-3-yl, 5-methylaminocarbonyl-1,2,4-oxadiazol-3-yl, 5-

10 ethylaminocarbonyl-1,2,4-oxadiazol-3-yl, 2-methyl-1,3,4-oxadiazol-5-yl, 1,2,4-
oxadiazol-5-yl, 3-(pyrrolidin-1-ylcarbonyl)-1,2,4-oxadiazol-5-yl, 3-iso-
propylaminocarbonyl-1,2,4-oxadiazol-5-yl, 3-cyclopropylaminocarbonyl-1,2,4~
oxadiazol-5-yl, 3-(N-methyl-N-iso-propylaminocarbonyl)-1,2,4-oxadiazol-5-yl, 2-
ethylaminocarbonyl-1,3,4-oxadiazol-5-yl, 2-iso-propyl-1,3,4-oxadiazol-5-yl, 2-

15 methyl-1,3,4-oxadiazol-5-methylene, 2-methylaminocarbonyl-1,3,4-oxadizol-5-yl,
2-trifluoromethyl-1,3,4-oxadiazol-5-yl, 2-(morpholin-4-ylmethyl)-1,3,4-oxadiazol-
5-yl, 2-(N,N-diethylaminomethy!)-1,3,4-oxadiazol-5-yl, or 2-ethylaminomethyl-
1,3,4-oxadiazol-5-yl.

Suitable substituents for phenyl are halo, suitably fluoro and chloro.

20 Suitably, R* is 3,4-dichlorophenyl, 3,4-difluorophenyl, 3-chlorophenyl, 4-
fluorophenyl, or 3-chloro-4-fluorophenyl.

Suitably, the stereochemistry at the position marked ™" is S.
Accordingly, there is provided a compound of formula (lc) or a salt or
solvate thereof.

25 There exists a preferred subgroup of compounds of formula (1) being of
formula (Id)
O
N
I
H
N
2d
R (0)
30 wherein;

R' is unsubstituted pyrazinyl or unsubstituted or substituted pyrazolyl,
unsubstituted or substituted imidazolyl, unsubstituted or substituted pyridinyl,
substituted pyrimidinyl wherein said pyrazinyl, pyrazolyl, imidazolyl, pyridinyl, and

12



Rlc is unsubstituted or substituted oxadi azolyl, and; R2o is substituted
phenyl. 11 WO 03/082861 PCT/EP03/ 03335 Suitable substituents for

oxadi azolwb oang2sll- 6al kyl ; Cl1_6al koxycar bonyl ; (nono- andPCT/EP03/03335

di - Cl1- 6al kyl ) am nocar bonyl ; substituted i soxazolyl wherein suitable
substituents are Cl-6al kyl, preferably nethyl; heterocyclyl carbonyl,
suitably pyrrolidinylcarbonyl; heterocyclyl Cl-6al kyl, suitably

nmor phol i n-4-yl met hyl ; and C3- 5 8cycl oal kyl am nocarbonyl. Suitably, Rlc is
5-nmet hyl - 1, 2, 4- oxadi azol - 3-yl, 3-ethoxycarbonyl -1, 2, 4- oxadi azol -5-yl,
3-met hyl am nocar bonyl -1, 2, 4- oxadi azol - 5-yl, 3-

et hyl am nocarﬂyonudlnmnmletleexmu eptiohally-be linked tothgeesigue efdhagempaindaf- 1, 2, 4-

oxadi azol - 3- \fbsmdta W)Wémw&mlenb dkdamsadi azol -3-yl, 5 10
et hyl am nocar bonyl -3 yl, 2-met hyI 1, 3, 4- oxadi azol - 5-yl,

1, 2, 4- oxadi azol g{ gﬁﬁ car 1 2, 4- oxadi azol - 5- I
3-iso- propyl ani no%éfPBI?rﬁg qtu?%ﬁ!f%fﬁfﬁzgg’l) Myl) g
3-cycl opr opyl ani ncdiebbn§i®is pgrazin-Zoaethylese. 15ng;qthylpyrazol-4-ylmethy|ene 1-

3- (N- met hyl - Nnéthgippageyd-gmettytsnebpyrpzgl-lyliRethyexads-amthylBHrgdol-52 -

et hyl am noca I;Iﬂﬂé‘m Vlehe ﬁwﬁda%éﬁﬂ&ﬁmhwéf@( H.m&hiiPRdRERBYImdingiefle GprRizai 0l - 5- Y1,
2 15 nethyl -

2-net hyl am n 04(:81;11%18 ,| Teﬁuyka?gggy{pyézglgﬁ Irnethylene pyridine-4-ethylene,
2-trifl uor omdyFgineL gthuIeB@(,ﬁnglﬂgﬁ egh)plﬁne 3-aminocarbonylpyridin-5-ylmethylene,
2- (nmor phol iGh- Mamlnnypydnylid)neﬁ-slmbﬂwkeiw, anodthylB-ipdroxypyrimidin-5-yimethylene,

2- (N, N-di et hydyﬁﬂ?nm bindin-231, pyAdinead] pFidine2-yimethylneZoebytidinegd nomet hyl -
1, 3, 4- oxadi aIZ}fP Sui t abl e substituents for phenyl are hal o, suitably
oF oY

fluoro and c 8 Sui t abl i chl.orop I

3, 4-di f | uor opheny| Suiigh E’rﬁ”(t? %’étﬁﬂr phgnylfa{%Bglep%tﬁb Cﬂg)rrg

3-chl or o- 4- f | uor ophuitaply, usﬁaibﬂilyhlonohbem ereochem stry at the position
marked "*"1§s S fa@rydmgdtyreoéﬂmgry@ttm pusitittmarkedmasi8ar &S, f ormul a (|1 c)

or asalt or sol Vﬁéc% @%qeére igprolfied & Mp?hﬁg 8 BrAlTIge: 8 shsoup of

((:f)g;)ounds of fovate hereof eing o orrru a HHN Red

There exists a preferred subgroup of compounds of formula (1) being of

formula (le)
« O
N
I
H
N
2e

20
R™ (le)

wherein;
R is substituted isoxazolyl or substituted thiazolyl, or substituted
25 oxazolyl, wherein said isoxazolyl, thiazolyl and oxazolyl groups may optionally be
linked to the residue of the compound of formula (le) by a methylene link, and;
R? is substituted pheny! or substituted thiophenyl.
Suitable substituents for isoxazolyl are heterocyclylcarbonyl, phenyl, Cs.
scycloalkylC,salkylaminocarbonyl, Cysalkyl, Cisalkoxycarbonyl, and (mono- and
30 di-C,ealkyl)aminocarbonyl.
Suitable substituents for thiazolyl are carboxy, Ci.salkoxycarbonyl, and
(mono- and di-C,salkyl)aminocarbonyl.

13



30 wherein; Rld is unsubstituted pyrazinyl or unsubstituted or substituted
pyrazolyl, unsubstituted or substituted im dazolyl, unsubstituted or
substi t utwo opgsisdi nyl , substituted pyrimdinyl wherein s&cCd/grys/essshyl ,
pyrazolyl, imdazolyl, pyridinyl, and 12 WD 03/ 082861 PCT/ EP03/ 03335

pyri mdinyl noieties may optionally be |linked to the residue of the
conpound of formula (1d) by a nethylene or ethylene link, and; Red is
substituted phenyl. Suitable substituents for pyrazolyl are Cl-6alkyl. 5
Suitably, Rid is pyrazin-2-ylnethylene, 1-nethylpyrazol-4-ylnethylene, 1-
met hyl pyrazol - 3-yl net hyl ene, pyrazol - 3-yl met hyl ene, 3-net hyl pyrazol - 5-

yl met hyl ene, i nmi déBuitablR-spbatiiuénis tanexazolyharaheteracyelyloarbenyll Get hyl ene,

i m dazol - 4- egblwkﬁ,aﬂaonyr (fRbiY:land b enydipyaaircaboylimeadi gL gyeloalkylC..
pyridine-4-eth Hé (di ne- 2- et hyI ene, pyri di ne- 3- et hyl ene

3- ami nocar borfyl py &

t hyl ,
2- et hyl - 4- hydr oxﬁﬂﬁag% Bi i ”5 Tﬁfyhég ﬁé yIm q?'g%/r# 'Il?e@'wn 059? |m:; 2nyne
pyri di n- 3- y ylpgthylene,e3- Q“'?KW@’(WV'@%G‘Z% ywpethilenea3- yI met hyl ene. Suitabl e

subst i t uent s rhethylpimirioghrbanglisbedzo)-58imétapibye,chtthylamindsaitioaplispxazeRs- i s
3, -l chil or onhaetyiend 3 BUNLAREY: la%)éé@&ﬂ@?%?oﬁé—&héﬁyléﬁl@ 3pegi tion marked
oo S e e Rt SO i Bp RS agipey (1O
conmpounds of Ymethieae.(4-gthylemippcasbonyltiazal- B'YQFP@BY spe.d- ("h'_’n' e O ~NNHHN
or SHIbSt | Ut Gl RE YA Oh o BT HRPAIEY h cofithgapbato-and oxazbl
Irnet ho h -y eY 4-ca 2
?lr g;JpE ngyngﬁﬁﬂngt'ﬂﬂlleln? Sb yclc%irWﬂe&?la%cﬁ%Wl%%x&tol %%89\9[@9&' néj(l\‘l)f formul a
y rrohdmylcarbonyl)lsoxazol -5-ylmethylene, 4-methoxycarbonyloxazol-2-
ylmethylene, 4-ethylaminocarbonyloxazol-2-ylmethylene, 4-
15 cyclopropylmethylaminocarbonyloxazol-2-ylmethylene, 4-
methylaminocarbonyloxazol-2-ylmethylene, 4-(N-pyrrolidinylcarbonyl)oxazol-2-
ylmethylene, 4-iso-propylaminocarbonyloxazol-2-yimethylene, 3,5-
dimethylisoxazol-4-yl, or 5-methyl-3-phenyloxazol-4-ylmethylene.
Suitable substituents for phenyl are chloro and fluoro.
20 Suitable substituents for thiophenyl is chloro.
Suitably, R* is 3,4-dichlorophenyl, 3,4-diflucrophenyl, 3-chloro-4-
fluorophenyl, or 2-chlorothiophen-5-yl.
Suitably, the stereochemistry at the position marked "*" is RS or S.
Accordingly, there is provided a compound of formula (le) or a salt or
25 solvate thereof.
There exists a preferred subgroup of compounds of formula (1) being of

formula (If)
O
R1f/\N/U\N 0O
e
H H
N
7f/k 2f
R R™ 1
30
wherein;

R'fis unsubstituted or substituted furanyl or substituted thiophenyl;
R? is substituted phenyl, and;
R is hydrogen or Cyqalkyl.
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W is substituted phenyl or substituted thiophenyl. Suitable substituents
for isoxazolyl are heterocyclylcarbonyl, phenyl, C3_ 8cycloal kyl C1

al kyl am rwoanlsasyl , Cl 6al kyl, Cl_6al koxycarbonyl, and ( mPooEPanas3330

di - Cl1- 6al kyl ) am nocar bonyl . Suitabl e substituents for thiazolyl are
carboxy, Cl1_6al koxycarbonyl, and (nono- and di-Cl-6al kyl ) am nocarbonyl . 13
WO 03/082861 PCT/ EP03/ 03335 Suitable substituents for oxazolyl are

het er ocycl yl carbonyl, Cl1_ 6al koxycar bonyl, (nono- and

di - C1- 6al kyl ) ami nocar bonyl, and C3$cycl oal kyl C, 6al kyl am nocar bonyl .
Suitably, Rte is 3-nethylisoxazol-5-yl nethyl ene, 5-nethylisoxazol-3- 5

yl met hyl ene, 3- et Fsiigblasybsijiuenivios A0y 20 wesubylituied heteroaryl suitably

met hyl am noc azhdiaxdlylskhetemahy Subystitotedyitie Ce qalldA eduitsibip okantiaznlyb onfriazalpix az ol -
yl methyl ene, 3 étmjt%%tﬂ%ém)'/laéﬂrﬂ&}ﬁ@r W&b&@é@a@mf(nwhaeéﬁw&me 3-iso0-

propyl am nocar, sox zo ~5-yI et hyl ene met hyl am nocar bonyl t hi azol - 2-
yl net hyl ene Gﬂ rbonyl t hi.azol - 2-yl met hyl ene, 4-(N, N 10

di met hyl anmiho) car 9‘3'??%”8%‘51‘3@3 far thiepanykase (mono-'and di-C:.

4-i so- pr opyl aatkylEoeinbcanydriyhiGzalkexyZaspiony: &yd earboxy.

4- et hoxycar bO”Y'“BLﬁtéQIB/ ﬁ“wmﬁﬁxl&a&az&acwf@em@w@zaﬂz rmethyva{&ulene
3-cycl opr Opyéﬁéﬁ( 13 E%&Q{EIQ%? 3}! %ﬁ- = zP 3\4\1 )/?anﬁaz bom ran-2-yl

pyrrolidinyl ORAZ0l - 2-

yl et hyl ene, 42émﬁ Vza o@‘éfi@&ﬂ' ¥ i' 16 y4 15

cycl opr opylmatmwearbnmdfwamwl ametbylammm@phwm&yu-

met hyl am nOC@tﬁ;ﬂmﬁhﬁéétb@hyI@ranLﬂ?E byseprepylaminocarbonyifuran- 5-yI 3-
4-(N-pyrroli qﬁ&ﬁ'l&ﬁfr%%&%lo}l |2'3 &th E%Sn Ifuran—5 3-IS

4-iso-propylamn soxazol - 4-yl,

or 5-nethyl - ?rwgwf‘%{%ﬁ nl'% %Wneg dm @ﬁ?ﬁrgﬂﬁl’ﬁthﬁbg?l t’%{rednt s for phenyl
are chloro arﬂwanrulap@arbomdﬁh@e erbivd Zsisopranylasrinecaranyithipegicdyl 2t s chl or o.
Sui tably, V® ri¢th@arhirdicatboaylthidpteyid-yl.R2-dthglaiinmracpingitiyibphed-4-il, Briso-4-
I 'hgor gglhtelmcf)'n rwylagmﬁbé%&mhfaah@mn%n Ylmethid! C%Péahyutﬁlbg}@mpﬁgc helm sg "y at
corrpgund of fc%’aqﬂ_lxyfgno(ppg '48{) %:m&[ii]ogy%ar@br@gﬁ II[;| ) 'gl Ezhcearr tg% he}r4e eXi sts a
pr ef erred sut?g?fb@ﬁ’céfboé‘bilﬁkﬂé'ﬂlﬁd@ SfarbeRitpa-ol) '5@7 ng of formula (1f) O
R1f"-'-, N NpBopylaminocarbonylthiophen-5-yl, 3-ethylaminocarbonylthiophen-5-yi, or 3-
20 methylaminocarbonylthiophen-5-yl.
Suitable substituents for phenyl are chloro and fluoro.
Suitably, R¥ is 3,4-dichlorophenyl or 3,4-difluorophenyl.
Suitably, R™ is hydrogen or methyl.
Suitably, the stereochemistry at the position marked ™" is RS or S.
25 Suitably, the stereochemistry at the position marked "™*" is RS, R, or S.
Accordingly, there is provided a compound of formula (If) or a salt or
solvate thereof.
There exists a preferred subgroup of compounds of formula (1) being of

formula (lg)
0
Rw/\T/U\T/\EOj
H H q

30

29

(l9)

wherein;

15



HHN R7/f * Rf (If) 30 wherein; RL1f is unsubstituted or substituted
furanyl or substituted thiophenyl; R2f is substituted phenyl, and; Rf is
hydr ogen wo 0®288Bal kyl . 14 WD 03/ 082861 PCT/ EP03/ 03335 SuiPCalHPe3/03335
substituents for furanyl are unsubstituted heteroaryl suitably ozadi azolyl,
het eroaryl substituted with Cl-6al kyl, suitably oxadi azolyl or triazolyl
substituted with nethyl; carboxy; Cl _6al koxycarbonyl; and (nono- and di-Cl_
6al kyl ) am nocarbonyl. 5 Suitable substituents for thiophenyl are (nono- and
di -Cl1_ 6al kyl )am nocar bonyl, Cl1_6al koxycarbonyl, and carboxy. Suitably,

R1f is 3-(1, 3, 4-oxadi azol -2-yl)furan-5-yl, furan-2-ylnethyl ene, 4-

(3-net hyl -1, 2, 4- oRitisamelbsituted busurstiRad N-linked tetrazolyl or unsubstituted or

4- (3- net hyl - LuBstiitutd ARANKSD MhiddzolAand; VI

4-(2-nethyl -1, 3, 4-|-\Qg<§c§u?§tﬂ téﬁ;g%" )‘flur an-2-yl, 2-carboxyfuran-5-yl, 2 10

et hoxycar bonyl furan- 5-yI'; " 2-7 am nocar bonyl f ur an- 5-yl ﬁ

et hyl ani nocar bonyI‘AfWtéﬁ'-eE?-UPFt,'tu?ltif%rgg]ﬂﬁ"fﬁ%?gﬁ? E%?%ﬁﬂ??ﬁ?}ké( -5-yl, 3-

met hyl anmi ndcar bony suitable-seibgiituers fen Myinkad imidaxzolybiapheaylan- 5-yl , 3-i so-

propyl am nocar bonguitabIArRS igy-trifQorephdiby i Rrapslayl hp périvilinient-5- y1 ,  2-

et hyl am nocar pRakhitid QP Héﬁa‘lM'—ylm@ MEPepropyl am nocar bonyl t hi ophen-5-yl, 2
15 net hyl am ocar%oggllﬂt I %} en-4-g% 2-let h|¥| an ﬁ agbonyl t hc'hf)ghen-4-yl ,
2-i1so- propylamn é’. &1t fﬁ\‘%’% pﬁ(_elg,\f ,arez-?jr‘é'tér‘ﬂ 5{@% P%Brﬂrl]f’t 0(f)hen-4-yl , 2-
car boxyt hi ophen- 4-Sgitably, R i3 aydifopentienyliar Sghdighigtophenyl.

2- car boxyt10 ophen-Suitgbly, th@ strdmchendstiycat yhd positionmarked 3* &a$ boR@f ur an- 5-yl ,
3-1s0- propyl am noeapRiyY, iHuro Babvided b coé’ngsambﬁaﬂnﬁm&a?pwéamrophen- 5-yl,
or 3 20 net hyl Fm} i}ﬁcarponyl t hi ophen-5-yl. Suitable substituents for phenyl
are chloro and 'frrugro " Suitably, Ref is 3,4-dichior ofphenyl or,

3, 4- di f | uor ophenylTheresgxista giRyefefted SP*@Q@%P@WP%‘F”?@? Rynula ﬁQIP‘P'BQIOf/, t he

st er eochem stforynudd (Ihhe position marked "*' is RS or S. 25 Suitably, the
stereochemsstry at the position marked "**" is RS, R or S. Accordingly,
there is provided a conpound of forgula (I1f) or a salt or

/U\ * o
R1h/\'il T
H H *k
l\|l\ CH,

2h

RY (in)

wherein;
R'™ is substituted furanyl, and;

20 R*" is substituted phenyl.

A suitable substituent for furanyl is C,alkylaminocarbonyl.
Suitably, R™ is 4-methylaminocarbonylfuran-2-yl.

A suitable substituent for phenyl is chloro.

Suitably, R*" is 3,4-dichlorophenyl.

25 Suitably, the stereochemistry at the position marked "*" is S or R.
Suitably, the stereochemistry at the position marked ™" is R.
Accordingly, there is provided a compound of formula (lh) or a salt or

solvate thereof.
There exists a preferred subgroup of compounds of formula (1) being of

30 formula (li)
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solvate thereof. There exists a preferred subgroup of conpounds of formula
(I') being of forrmula (1g) 30 O RIgN-N-"* O I I HH N R29 (Ig) wherein;
15 WO 03/W82a86428PCT/ EP03/ 03335 RI19 is unsubstituted or s®ROIEPIHOIBGES
N-linked tetrazolyl or unsubstituted or substitituted N-linked imdazolyl,
and; R29 is substituted phenyl. A suitable substituent for N-1inked
tetrazolyl is perhal oCl-6al kyl. 5 A suitable substituent for NIinked

i mdazolyl is phenyl. Suitably, Rig is 5-trifluoronethyltetrazol-2-yl,

2- phenyl i m dazol -1- yl net hyl ene, or imdazol-1-ylnethylene. Suitable
substituents for phenyl are halo, suitably fluoro and chloro. Suitably,
Reg is 3,4-difluorophenyl or 3,4-dicHlorophenyl. 10 Suitably, the
stereochem stry at the position markgd "*" iscf or RS. Accordingly, there
is provided a conpound of fopz‘mﬂ}m g aB‘or sol vate thereof. There

exi sts a preferred subgroup of conpounds of {formhla (1) being of formula
(lh) 15 O Rh )L HH** N CH3 Hh (Ith)

furanyl, and, L\

n; Rah is substituted

R2i (")

. wherein;
R" is unsubstituted benzofuranyl or unsubstituted benzimidazolyl, and;
5 R is substituted phenyl.
Suitably, R" is unsubstituted benzofyranyl or unsubstituted
benzimidazolyl.
A suitable substituent for phenyl is chloro.
Suitably, R? is 3,4-dichlorophenyl.
10 Suitably, the stereochemistry at the position marked "*" is RS.
Accordingly, there is provided a compound of formula (li) or a salt or
solvate thereof.
A group of compounds of formula (I) which may be mentioned consists of
compounds of formula (I"):

15

O

. Yu /U\ O
R" N7 DN
L
N
o
R
wherein:
R" represents substituted or unsubstituted heteroaryl;
20 Y" represents -(CRpaRnp)n-;

R+ and R,y are each independently hydrogen or Cqsalkyi;
n" is an integer from 1 to 5;
R? represents unsubstituted or substituted aryl or unsubstituted or substituted
heteroaryl;
25 R* and R* each independently represent hydrogen or Cssalkyl;
and salts and solvates thereof;
with the proviso that the following compounds are excluded;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-(pyridin-3-ylmethyl)urea;
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20 R2h is substituted phenyl. A suitable substituent for furanyl is

C, - 6al kyl am nocarbonyl. Suitably, R1 his

4- et hy| awDreosasbonyl f uran-2-yl. A suitable substituent f@CTHEPe3§I333 S
chloro. Suitably, R2h is 3,4-dichlorophenyl. 25 Suitably, the
stereochem stry at the position marked "*" is S or R Suitably, the
stereochem stry at the position marked "**" is R Accordingly, there is
provi ded a conmpound of formula (lh) or a salt or solvate thereof. There
exi sts a preferred subgroup of conpounds of formula (1) being of 30
fornula (1i) 16 WO 03/082861 PCT/EP03/03335 ONNO HHN R2i (li)
wher ei n; R1i N-§4(®4dicidorobenzsl)merpholin?aipetryl-Nri&upethpxypyddingenzi mi dazol yl ,
and; 5 R29 iqmeathgjuréat ed phenyl. Suitably, R' is unsubstituted

b f I bstit t f
phonyl 1 o UnopiRELs %‘d“E’?B ot &E“m"dﬁé'?t%t?‘%'%aﬁ‘aﬁg’ﬁé%“%s%u?t ably. the

st er eocheni st7YINQIM ¥| %c§ mar ked i Accor di n there is
provi ded a Tdhtl®d- ctbcfhlcfr@b?ﬁ;vamemhphrb?-yamgﬁwt}—l\bwﬁHwolrétyém?fgﬂy% A group
of conpounds N}{[4-f(mnrdlttlmmbenzyhmorpmmyz{yﬂmﬁmyt}m}mﬂd—lruimh4+yi;t\ethylpurea,o nmpounds
of formula (INJ4-(3,2-diehiofob&AzyfimbrpNofi2-yliRdthyBLN'-[(5-methylisoxazol-3-
-yl)methyl]urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-(thien-2-ylmethyl)urea;

10 N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylimethyl}-N'-(2-thien-2-ylethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylmethyl}-N'-({5-[(dimethylamino)methyl]-
-2-furyl}methyl)urea;
N-{[4~(3,4-dichlorobenzyl)morpholin-2-ylmethyl}-N'-[(3-methoxyisothiazol-5-
-ylmethyl]urea;

15 N-{[4-(3,4-dichlorobenzyl)morpholin-2-yl[Jmethyl}-N'-[(4-methyl-1,3-thiazol-2-
-yl)methyljurea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylmethyl}-N'-(1,3-thiazol-2-ylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(2-methyl-1,3-thiazol-4-
-yl)methyljurea;

20 methyl 2-({[({[4-(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}amino)carbonyl}-
-amino}-methyl)--4-methyl-1,3-thiazole-5-carboxylate;
N-[(5-amino-1-phenyl-1H-pyrazol-4-yl)methyl]-N'-{[4-(3,4-dichlorobenzyl)-
-morpholin-2-ylmethyl}jurea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-(1H-pyrrolo[2,3-b]pyridin-3-

25 -ylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylimethyl}-N'-({5-[(dimethylamino)-
-methyl]thien-2-yl}methyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-(2-furylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yl[methyl}-N'-[(2-methyl-2H-tetraazol-

30 -5-yl)methyljures;
N-{[3-(4-chlorophenyl)isoxazol-5-ylmethyl}-N'-{[(2S)-4-(3,4-dichlorobenzyl)-
-morpholin-2-yljmethyl}urea;
N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}-N'-[(2-methyl-2H-tetraazol-
-5-yl)methyljurea;

35 N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}-N'-[(4-methyl-1,3-thiazol-2-
-yl)methyl]urea;
N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-(1,3-thiazol-2-yImethyl)-
-urea, and;
N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-yl]methyl}-N'-{[3-(4-methoxyphenyl)-

40 -isoxazol-5-ylmethyl}urea.
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R2" (1") wherein: R'' represents substituted or unsubstituted heteroaryl;
20 Y" represents -(CRna-,Rnb")n"-; Rna" and Rnb', are each independently
hydr ogen wo 0@08Bal kyl ; n" is an integer from1l to 5, R2. PCTHPHEBRE S
unsubstituted or substituted aryl or unsubstituted or substituted
heteroaryl; 25 R 3" and R4" each independently represent hydrogen or

Cl. 6al kyl; and salts and solvates thereof; with the proviso that the
fol |l owi ng conpounds are excl uded;

N-{[4- (3, 4-di chl or obenzyl ) norpholin-2-yl]nmethyl}-N -(pyrid

i n-3-ylnethyl )urea; 17 WO 03/082861 PCT/ EP03/ 03335

N-{[ 4- ( 3, 4- di chl orSulitableydompounghef theingeytionrare Examples-1, 2636 Bh6x8Byri d i
n-3- -yl)net Ry, ]|1Jr1fza,13 14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 25, 26, 27, 28, 29, 32, 33,

5 ({l §[4 (32 aé%%aéyéé TR BRoke! By 248/ Wb, BY] 3278a08) oy Bony 1 -

(

- am no} net hyl Q

1AL 3, 4 APy b P55 5,67, Qb et 4 190,77, 76, 79,5
H i ndol - 5- 4 reg;amga,.egajo 104, 106, 108, 10 1o, 111, 112, 113, 114, 115, 116, 117,
N-{[4-(3, 4- di1c|Bl 2®henzy41), me.phie), i 50,53 1521¢HB5’|1}56N'151,1158, 159, 160, 161,
H-i ndol -4-yl gy (?3) %231?9 %é[f*ﬂ R L

:\I?E Fge?gylﬂf) (rjmlr chl f'\i'\e #l(/entmn aréﬂzxa [)é"élzlob'?’ 8, ¥)| )&eﬁhw ] urea;

n- 2-yl ] met hyl 1 riﬁ,-‘(& Hpe% 4y P $ﬁ8h9$)4j11s 43,49, 6, 55, 56, 57, 58, 59, 60, 61, 62,
N-{[4- (3, 4ralieshberevh@dzys,) 767 BV, 79-37; 99, 1odt, 198, 11O0R, 1@ -1tM) &, 21§ ddhyl ) urea

; N{[4-(3, 4- ﬁlscliﬂ@rﬁbewlmﬁomh%s n52; ¥8d, 168181l hedy 164 Ped, Gdoetihy! am
no) met hyl ] - %}d #y Ynethyl )urea; N-{[4- (3 4-'di chl orobenzyl ) m)rphol
|n2yl]rreth (3-met hoxyi sot h i azol - 1) thI e

N-{[ 4- (3, 4- di chl or'\B‘Bréer'?fleYﬁBPﬁ'Pi‘BP‘l‘WS?f 'H‘é?'ﬁ ?1/ t? |1211% t hi azol -
2- -yl) et hyl1o.2¢224, 38, 50, 55, 56, 57, 60, 61, 62 63, 74 75 97, 108 110 111 112, 113,

N-{[4- (3, 415licia, q)fs)hqezy$9 a6 P18y, 64,2169 ]709'[1W|éndN82( 1,3-thi azol - 2-yl et hyl
?\ﬂ[eii(s 4- di chl ec'za ?refe"?%‘f % ?7”“3 Vi arfﬁ gé’ §6th| azol -
o0 AR TR ;

2- ({[ ({[ 4- (3,18 chl orobenzyl ) nor phol i n-2-yl ] met hyl } am no) car bonyI ]-

- ani no} - met hyl ) - - 48uTebleydaitd oBthichioatpolird Sefdamingx i) intiade phygigibgiaatiyno- 1
-phenyl -1 b nydcaz8bredatts HRE AW Whibh mial fiof Be Anydicidyicing Resepthnie but may

be useful in the preparation of compounds of formula (1) and physiologically
acceptable salts thereof. |If appropriate, acid addition salts may be derived from
inorganic or organic acids, for example hydrochlorides, hydrobromides,
sulphates, phosphates, acetates, benzoates, citrates, succinates, lactates,

25 tartrates, fumarates, maleates, 1-hydroxy-2-naphthoates, pamoates,
methanesulphonates, formates or trifluoroacetates.

Examples of suitable salts are physiologically acceptable salts.

Examples of solvates include hydrates.

Certain of the compounds of formula (I) may contain chiral atoms and/or

30 multiple bonds, and hence may exist in one or more stereoisomeric forms. The
present invention encompasses all of the sterecisomers of the compounds of
formula (1), including geometric isomers and optical isomers, whether as
individual stereoisomers or as mixtures thereof including racemic modifications.

Generally it is preferred that a compound of formula (1) is in the form of a

35 single enantiomer or diastereoisomer.

Certain of the compounds of formula (I) may exist in one of several
tautomeric forms. It will be understood that the present invention encompasses
all of the tautomers of the compounds of formula (1) whether as individual
tautomers or as mixtures thereof.
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-nmorphol i n-2-yl] nethyl}urea;

N-{[4- (3, 4-di chl orobenzyl ) norpholin-2-yl]nmethyl}-N-(1

H pyr r ol ovd,03/0k38pyri di n-3- 25 -yl net hyl )urea; PCT/EP03/03335
N-{[4- (3, 4-di chl orobenzyl ) norpholin-2-yl]nmethyl}-N -({5-[(d inethylam no) -
-methyl ] thien-2-yl}nethyl )urea;

N-{[4-(3, 4-di chl orobenzyl ) norpholin-2-yl]nmethyl}-N-(2-fu ryl nmethyl) u
rea; N {[4-(3,4-d ichlorobenzyl) norphol

in-2-yl]methyl}-N -[(2-nmethyl -2Htetraazol - 30 -5-yl)nethyl]urea;
N-{[ 3- (4-chl orophenyl )i soxazol -5-yl Jmethyl }-N -{[(2S)-4-(3, 4-d

i c?l[ (()r2 g%)ezzzll ) - %Rr(j;qgémﬁeisne Zryll fefemtd tmphdeycliaand bicyclic carbocyclic aromatic

N- - 4- ( Ands, % RipRDSI PRy 2RPpIEYI, ebpecially phenyl.

T STl e ok g 8 o
azol -2- -yl) ﬁ@@%@@{ﬁ,%@ted from'the |I;SQ consisting o¥ cyano, pgrlﬂ}aloalky, micfg? La%, '

N-{[ (2S) - 4-5( alkst; dikokyoarhsiowi manprandodidbiky)aminogareenyys alkaxy - 1itro,3- t hi azol - 2-yl m
et hyl') - - ur eaikyROBhom {HydZsXY; dkd>3akkyldalfitis, ahsrioz yhd dirgiipihairio, and

n-2-yl ] met hyl&'k&‘#f%&@?@ﬁ%ﬁt hoxyphenyl ) - 40 -isoxazol -5-yl]nethyl}urea. 18

WO 03/ 082861 5. Suitapl onpounds. of the inventi are

Exanples 1, 2, 3, _,efﬁ',‘cef,?{?é?e goapreiatis Mad{dic Sy it HEBob g0 | o
20, 21, 23, 2mmal rings coptpinimgpi-4 heteragioms gelected fropxnitragen, paygenandsn 43,
44, 45, 46,0 4dlphdB8,Exbéenpl&lof Helero&2lic S8@mafid ringSinclifle oxazolyl Ignzefrarg), 61,

83 83 gg ?grllziﬁﬁiazélﬁiirﬁi%az&%; pymél, Bvkimidihyl, #iazok thibgherd® furdflyl, 93, 5 95,

117,118, 19YeEy gV, N, Rtk doly g phediy e 127 155 150

160, 161, 162, 1éwitahlgsubsipuentsfopany hateropsy grotpdnalude 1 i erstelly 1d@npounds
of the i nvent3 substituenBxsaiguitexsfrdm & list corgistibg of 8mirbtarbony; forgamit®; 19, 21,
gé :732 3215 ?ﬁbrp@&inoéiﬁyl; 9&10??!135@&&3Ikﬁgikyléﬁinoﬁ&boﬁﬂ; argll, 62, 10 63, 66,
) ) ) ) . ., : 5!
115, 116, 11‘7’?@&‘%@‘@?' Vi?’f aé f%%fﬁg%a'i%%? sgﬂcgcé%’l"ﬂ%r%ﬁéé?’ 1%,4’
170 and 188NdRBiAYSAhRIaREn R SERIELPVREST AL Credloh XRS B4 Ropl o5 2,
10, 12, 16, nify repeseniy -(88,).Swoupwhess p BN iBegesfiometo /6 thaly, 75, 97,
19515 ;ﬁg 113}egetet withltBe nitdbged atbm bhbhicH they aiéfStxachEB! a 4598-rididberd9, 170,
HEONE Rk s T 0 o i T R TP
116, 159, 17 ,etedﬂﬁom selected from N and O; cycloalkylaminocarbonyl; ‘aming;
alkylsulphonylamino; alkylcarbonyl; alkyl; alkoxycarbonyl; unsubstituted
heteroaryl; heteroaryl substituted with alkyl, halo, alkoxy, or hydroxy; halo;
alkoxy; nitro; alkylsulphonyl; hydroxy; alkoxyalkyl; alkylthio; (mono- and-di-
25 alkyl)aminoCy.¢alkyl; and alkylcarbonylamino.
References to 'alkyl' include references to both straight chain and
branched chain aliphatic isomers of the corresponding alkyl, suitably containing
up to six carbon atoms.
References to 'cycloalkyl' include saturated alicyclic rings suitably
30 containing 3-8 carbon atoms. Suitable substituents for any cycloalkyl group
include alkyl, halo, and hydroxy.
References to 'heterocyclyl' refer to monocyclic heterocyclic aliphatic
rings containing 2 to 6, suitably 3 to 5, carbon atoms, and 1 to 3, heteroatoms
selected from nitrogen, oxygen, and sulphur. Examples of heterocyclic rings
35 include piperidinyl, morpholinyl, and pyrrolidinyl. Suitable substituents for any
heterocyclyl group include cycloalkylcarbonyl, aminocarbonyl,
alkylsulphonylamino, alkyicarbonyl, cycloalkylaminocarbonyl, alkyl,
alkoxycarbonyl, alkylaminocarbonyl, halo, alkoxy, nitro, alkylsulphonyl, hydroxy,
alkoxyalkyl, alkylthio, mono- and di-(alkyt)amino, and alkylcarbonylamino.
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182. Suitable salts of the conmpounds of formula (1) include physiologically
20 acceptable salts and salts which may not be physiologically acceptable
but may WwWeo0asefSal in the preparation of conpounds of for®ar&P(3H33and

physi ol ogically acceptable salts thereof. |If appropriate, acid addition
salts may be derived from inorganic or organic acids, for exanple

hydr ochl ori des, hydrobrom des, sul phates, phosphates, acetates, benzoates,
citrates, succinates, |lactates, 25 tartrates, funarates, nualeates,

1- hydr oxy- 2- napht hoat es, panoates, methanesul phonates, formates or
trifluoroacetates. Exanples of suitable salts are physiologically

accept abl e sal ts. Referangasds 'fHlogenl erdbae’ refec laliddo.Hyrdmat eddoro©efluerion of t he

conpounds of ckpEdBllydIubtd afBohigeNt ai n chiral atoms and/or 30 nultiple
bonds, - and hence Y B %hné@ofcf?ﬁ\'uﬁ% (I?ﬁﬂoesﬁfsein‘a.cgom%rthg@f%% beThe
all of ‘fhe ste 0

present invention encom?asses reoi soners. e’ co unds of
formula (1), Preraredibhiheduethedleqy q%mh%ﬁﬁaﬁfft F@bﬁﬁ'&%ﬁé\‘@?er\ﬁﬁggﬁer as

i ndi vi dual Sstofthisingentions or as ni xtures thereof including racemc

nodi fi cations. Gengraldingly, thers isirefiesd &@rddess for tigoprepaadowbfdornmula (1) is

in the form qf n@ouﬁéoﬁéogﬂlhls 1§ QIR oPGRss ComBliass! R FALBAE! a cbpbatidbrol the

conpounds of _formu . may exlst.1n ong,.of sever tautoneric forns. It
will be underf%rf'B’JﬁthNéA" & tR %uggé)horrinH@Bﬁlt),i on enconpasses all of the

taut omers of the conpounds of forrmula (I) whether as individual tautoners

or as mixtures thereof. 19 WD 03/ 082861 P¢Y/ 5 References to
“aryl' refer to nonocyclic and bicyclic carQocycllic afomatic rings, for
exanpl e napht hyl and phenyl, especially phemfl. it e _substituents for

any aryl group incl ude1}yl\o/5|-,| suitably 1 to 3, siPstiRients sel ected from
the Iist consisting oR cyamb, perhal oal kyl, am do, jhalo, 5 alkyl,

al koxycar bonyl, nono- and g%-(al kyl ) am nocar bony " atkdoxy, nitro,

al kyl sul phbhyl, hydroxy, alkox{lBl kyl, al kylthio, ‘nono- anéiidi - (al kyl )ani no,

and al kyl carbonyl am no. References to "heteroaryl' refer to nonocyclic and
bicyclic hetgResglic aromatic rings containing 1-4 heteroatons sel ected

[rom L ooen OOe Al A0 UL SRSl EATRIGHIG & ST L
pyrim di nyl, aithiss ea-fomingpeeHnl | furanyl, pyrazinyl, tetrazolyl,
triazolyl, 19xaditeerebffdr, if resyicad,alaytyingamitions oamoteydf theStallowing@ptioiEdt i t uent s
for any hetergasyl group include 1 to 5, suitably I to
0] converting a compound of formula (1) to a further compound of formuia (1);
(ii) removing any necessary protecting group;
(iii) preparing a salt or solvate of the compound so formed.
20 A urea-forming group is a group which is derived from a reagent which
introduces a carbonyl group and a leaving group to an amino compound.
Examples of urea-forming groups are imidazolylcarbonyl and chlorocarbonyl,
and, when R* is hydrogen, then 4-nitrophenoxycarbonyl may be used. The
reagents from which they are derived are 1,1'-carbonyldiimidazole, phosgene,
25 and 4-nitrophenylchloroformate respectively. A suitable urea-forming group is 4-
nitrophenoxycarbonyl.

Typically, the compound of formula (II) and the compound of formula (llf)
in a suitable solvent, such as an organic solvent, e.g. N,N-dimethylformamide are
treated with a suitable base, such as a tertiary amine, e.g. N,N-

30 diisopropylethylamine, at ambient temperature, such as 18 - 25°C.

There is further provided a process for the preparation of a compound of
formula (1) wherein R’ represents hydrogen, which process comprises the
reaction of a compound of formula (IV) wherein R’ is hydrogen with a compound
of formula R'-Y-NCO wherein R' and Y are as hereinbefore defined and

35 thereafter, if required, carrying out one or more of the following optional steps:
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3, substituents selected fromthe |ist consisting of am nocarbonyl;

formam do; 15 norpholinoal kyl; cycl oal kyl al kyl ;

cycl oal kywalokgszmnmi nocar bonyl ; aryl; al koxycarbonyl al kyl ; pperEras/esbky| ;
cyanoal kyl ; carboxy; R5R6NC(O) -, wherein R5 and R6 may each independently
represent hydrogen or C -6alkyl, or R5 and R6 may represent a -(CH2)p
group wherein pis an integer from3 to 7 so that, together with the
nitrogen atomto which they are attached, a 4 to 8-nenbered 20 heterocyclyl
ring is fornmed which heterocyclyl ring may contain a further heteroatom
selected from N and 0; cycl oal kyl am nocar bonyl ; am no;

al kyl sul phon;(i)an‘i reonvextiky & campouyd ¢f fainkuylé (I)m&bxtineacdmmun,d afi fresonoisx (It ut ed
het er oaryl ; terqgﬁ]),s{,mg hbédesas pﬁbfebt.g hal o, al koxy, or hydroxy;

hal o; al kox nit kyI al kyl t hi o;
(rmno and- dl)(m&5 g%qrggaﬁ%@ggﬂ cffu@/ Waslolw@o& m no. References
to 'alkyl' includ ylp éfﬂﬁ:%%'"m?“ﬂc% FP’E‘E"[;a@ R %ﬁ)ﬁ‘ﬂog?'h'ﬁémeihai n
al i phati c i ovitrtse esbmppendeefifersuta REY-NCE! lkihe presencesif ¢ ssidablaingtng  up to
si x carbon atsevent, Refexampreadictisromelieine phtiysuitablectbmgeratt Uoaéxngé i cycl i c
rings sui tabl#n e”iﬂt&ﬂﬂé lL{Pé ng 3-8 car bon atons. Suitable substituents for
any cycl oal k ng{% nﬁ a % g and héd;{ x§ Ref eren £s to

' heterocycl yI r ef af™¢ § 8¥} £¢ ph%cteé? c&;t&ef piEP F’VB'H [?Somp? Olcont ai ni ng
2 to 6, suitdemuia(l})whish peagepdaompidses the raction ef Bcomeeundy fgmla @dWict ed
fromnitrogen, oxygen, and sul phur. Exanples of heterocyclic rings 35
i ncl ude piperidinyl, norpholinyl, @.d pyrrolidinyl. Suitable substituents
for any heterocyclyl group includg cycl oal kyl carbonyl, am nocarbonyl,
al kyl sul phonyl am no, al kyl car bopw”, %/5 m nocar bonyl , al kyl,
al koxycar bonyl, al kyl am nocarbonyl, hglo, [al kgi;i,a nitro, alkyl sul phonyl,
hydroxy, al koxyal kyl, al kylthio, nof®d- a d l&kyl ) am no, and
al kyl car bonyl am no. 20 WD 03/ 082861 PCT/ E:;jj\sss% Ref erences to ' hal ogen'

or "halo" refer to iodo, bronmo, chloro or fluoro, espem ally fluoro and
chl oro. The conpounds of forrmula (1) and |t SRAnd vates thereof may be
prepared by the nethodol ogy described hereinafter, (mstl tuting a further
aspect 5 of this invention. Accordingly, there is provi ded a process for
t he prepar at ivitereifr RE, R RfpancthB® afe dsciereihbefode) defined Ang Lbisesesindmpindses t he

reaction of J.LRMPGENH, 1BF exdnIEH pRIyslyteneebR-BouR@PALAR Plefiktban 1 1) ;
U~ 15 bound, 4-thiophenoxy group, with a compound of formula (ll) and thereafter, if

required, carrying out one or more of the following optional steps:
)] converting a compound of formula (1) to a further compound of formula (1);
(ii) removing any necessary protecting group;
(iii) preparing a salt or solvate of the compound so formed.

20 Typically, the compound of formula (IVM) is reacted with a compound of
‘formula (1) in the presence of a suitable solvent, for example 1-methyl-2-
pyrrolidinone, and heated, for example in a 600W microwave oven for a suitable
period of time, for example 3-10 minutes. A suitable solvent, for example
dichloromethane, and formyl polystyrene resin are then added and the mixture

25 shaken at ambient temperature for 12-18 hours. The suspension is then poured
onto an acidic solid-phase extraction column, for example Isolute SCX sulphonic
acid, washed with methanol and eluted with methanolic ammonia solution. The
solvent is then removed from the basic fraction in vacuo to yield the product.
The product is then purified by conventional means e.g. column chromatography,

30 suitably a silica solid phase extraction cartridge.

The compound of formula (IVM) may be prepared from a suitable

polystyrene resin by conventional means, for example those disclosed in
Tetrahedron Lett. (1998), 39(22), 3631-3634.
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NO-"~( R4 NRB 13 RR2 10 R(Il) 7 (1ll) wherein; R, Y, R3, R4, R,
R8, and R2 are as hereinbefore defined for formula (1) and Uis a

ur ea-f or wog@3gssuap; 15 and thereafter, if required, carryiPRE/EPO3/0IBBE OF
nore of the follow ng optional steps: (i) converting a conpound of formula
(I') to a further conmpound of formula (1); (ii) renoving any necessary
protecting group; (iii) preparing a salt or solvate of the conpound so
formed. 20 A urea-forming group is a group which is derived froma reagent
whi ch introduces a carbonyl group and a | eaving group to an am no
conpound. Exanples of urea-form ng groups are imdazol yl carbonyl and

chl orocar bonyl ,  a@ndompeéted qﬁzﬂormlawwrm@ege preperedyiieactinnd aeRYPerpdny | my
be used. The off@a@eNg);from which they are derived are

1,1' -carbonyl di i m dazol e, phosgeqe, 4-ni trophenyl chl or of or mat e
respectively. A suitable urea-formi ng grouplis 4- nitrophenoxycarbonyl .
Typically, the conpound of formul &+(11)_ and]t he conpound of formula (I11)
in a suitable solvent, such as an organi nt, e.g.

N, N-di met hyl formam de are treated with sui tabl e base, such as a tertiary
amne, e.g. N, N 30 diisopropyl et hyl amJe; 2 anbi ent tenperature, such as
18 - 25°C. There is further provided a’process (I the preparation of a
conmpound of formula (1) wherein R7 represents hydrogen, which process
conprises the , reacli gn of oNpo {n R7 is

hydr ogen m{]ﬁ”ﬁer‘é‘B%oﬁn&?' %'?d Po%#%}@%&ﬁ%@@% %ﬁ Y are as
her ei nbef or e Willt @ pRrBPY afformuls s wherein Y is 2 Higarfadning §F9Wia%g out one or
nmore of the flaréiobeéfor definedand Lds afssvingZrown ASLitiksieavirCTrapisSA®3RE5 (i)
converting a gemxpautcasdhidrer nula (1) to a further conpound of fornula (1);

(i) removing any AeCeSsaY ek b RHEBLAYEF folhibXALAR R @ondbund! t OF
iR i s e TR,

oun
SR A a R - Y- NGO
in the preserpesericeaf aguitalile basesueh as alterdaty aniog, fenexapnie tietlaoiogret hane,
at a suit abl exitzpduiraplatiemnperafure, foxammipie those in the range of -5°C to +5°C over a
suitable period of time, for example 3-5 hours.
A compound of formula (IV) wherein R* and R are both hydrogen may be
15 prepared by Reaction (a). A compound of formula (IV) wherein R* and R are
both hydrogen may be also prepared by Reaction (b). A compound of formula
(IV) wherein R* is hydrogen or Cysalkyl and R’ is hydrogen or C,.salkyl may be
prepared by Reaction (c). The S-enantiomer of a compound of formula (IV) may
be prepared by Reaction (b).
20 Reaction (a). Reaction of the compound of formula (V) with a compound of
formula (V1)

N R?
HO/\( \l/ 0
8 A\/2§—l
R W V1)
25 wherein R?, R’, and R® are as hereinbefore defined for formula (1) and A is a
protected amino group, suitably phthalimido, followed by deprotection of the

amino group to give a compound of formula (IV) wherein R* and R are both
hydrogen i.e. a compound of formula (IVR)
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anbi ent tenperature. There is also provided a process for the preparation
of a conpound of fornmula (1) which process conprises the reaction of a
conpound wboBosasei a (IVM 10 O L' NO R4 NR8 R _~R2 PCYMpo3d3esein R2,
R4, R, and R8 are as hereinbefore defined and L' is a resin-bound | eaving
group, for exanple a polystyrene resin-bound, typically a Merrifield resin
15 bound, 4-thi ophenoxy group, with a conpound of formula (11) and
thereafter, if required, carrying out one or nore of the follow ng
optional steps: (i) converting a conpound of forrmula (1) to a further
conpound of forrmula (I); (ii) renmoving any necessary protecting group;
(ii1) preparing a salt or solvqsﬁ t onpound so forned. 20 Typically,
t he conpound of fornula (IVM i€ reacted th a compound of fornula (11)
in the presence of a suitable sol vent \ foriexanple 1-nethyl-2-
pyrrolidinone, and heated, for exanple it a BOOW nicrowave oven for a
suitable period of time, for exanple 3-[10 m nutes. A suitable solvent, for
exanpl e dichl oronet hane, and fornyl poly WTeggRiesin are then added and
the m xture 25 shaken at anbient tenperature for 12-18 hours. The
suspension is then poured onto an acidic solid-phase extraction col um,
for exanpl e vherain 823X and R} amas herainbd{orevdefined, and dptiopalhamestdlutiordofe| ut ed

wi t h met hanolgh& r30MHRAE bAafdnErs 8Na cdiBourkdfYéiiuld gvRjien renoved fromthe
basi c fract .in vacuo to yield the product. The product is then purified

by conventional peanps e.g.. columm chro r 30 suitably a . silica
solid phase &&acHn f@n%&@i%&é""ﬂ?&“%ﬁ%ﬁﬂﬁg%} ag 'B?rﬁ\ﬁ‘gﬁgoﬁ q}g(%“efjray be
prepar ed fromwith aseonopdsing of fashyptst ¢iiBne resin by conventional neans, for
exanpl e those disclosed in Tetrahedron Lett. (1998), 39(22), 3631-3634. 22
WD 03/ 082861 PCT/ EPO3/ 03335 A conpound of fornula (I11) may be prepared by
reaction of a conmpound of fornul aA(I\/)'5 - NO R4

(VIA)
10
wherein A is as hereinbefore defined for formula (V1), followed by deprotection of
the amino group to give the corresponding enantiomer of a compound of formula
(IV) wherein R* is hydrogen i.e. a compound of formula (IVE)

15 (IVE)

wherein R?, R?, and R? are as hereinbefore defined.
Reaction (c). Hydrolysis of a compound of formula (VII);

R“\N o)
T
T 8

N R

R//L\Rz

20 7 Vi)
wherein T is trifluoroacetyl, and R*, R, R%, and R? are as hereinbefore defined

for formula (1) and optionally resolution of the resulting enantiomers of a
compound of formula (IV).
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NR8 RR2 , (IV) 5 wherein R4, R7, R8, and R2 are as hereinbefore defined
for formula (1); wth a conmpound of formula U-L wherein Uis a
urea-f or wog@3gssap as herei nbefore defined and L is a | eRCImpogosap. A
suitable | eaving group is a halo group such as chloro. The reaction between
t he conpound of fornula (1V) and the conpound 10 U-L is perforned in a

sui tabl e solvent, for exanple dichloronethane, in the presence of a

sui tabl e base, such as a tertiary amne, for exanple triethylamne, at a
suitabl e tenperature, for exanple those in the range of -5C to +5C over a
suitabl e period of time, for exanple 3-5 hours. A conpound of formula (IV)
wherei n R4 and R7 Far bothathctions (aygew (bpihebeyclistiop otihariddrbsdiiReaeds on (a). A

gfggg;’gg of fgx;dcp‘«?lagd (MBE) WleGbactidh bRAFEER thé eSmpatid b it ar) aﬁma be al so
hydr ogen or éfmé’gﬁ"%i/]?'(fgﬁﬁ”'%’\gﬁgp ﬁHgf'Sgyé) 'Ja(ﬂ\? @%iﬁgaijWdeW%@ltéh prepar ed by

Reaction (c) congjtonsasfalewsmer of a conpound of forrrul a (IV) may be
prepar ed bys React iTypicéhy) a raigtuReatthe scompajnd Gdamtila(V)sindithe coopgundal of
formula (V) wedduipapsiretnda eFiA) fros gmtaele(éa\aenNsMchas fd@ah&‘dr&ur&h IR? V (V)

25 wherein R%trrgg’suﬂ&ﬂ Rt 245 H@é@d rt&mg&fah?@ @by R ﬁ (1) and A

|saprotecte alim ectlon
of the ani n(Se’BP‘?fafS‘r? ‘S‘F\?BIVQ"EH Hjﬁ?fﬁ Y y\ﬁr?e?tg\% 8hd R
are both hyditmgen. iFughersolvenpisdhen @ddeﬁcﬁfﬁﬁhethWR)COQ dV@"@QWGBQBGl

PCT/ EPO3/ 08835C. @ suitdbleldhokthindizsuth ¥R)riphay pabsphiRs, isRiddedrashd@Be ar e as

her e![ nbef or e n?%?é]?cﬁred‘mﬂil Q?&%%Bﬁ& tx:hgs%ﬁ/% U QRaE azb BEmpESH, SudPas
enantiomers o diisopropy zoﬁlcarboxylaPe is then Sdé’ I?cbver a period of time, suitably, 10 -15
minutes, while maintaining the temperature at <7°C. The mixture is allowed to
stand for a period of time, suitably 2 -3 hours, then allowed to warm, suitably to
15 20 - 25°C. After a further period of standing, suitably 4-6 hours, further
phosphine and azo compounds are added. After a further period of standing,
suitably 20-24 hours, the reaction mixture is concentrated to near dryness. A
suitable alcohol, suitably propan-2-ol, is added and the concentration step
repeated; the alcohol addition and concentration step is then repeated. Further
20 alcohol is then added and the mixture heated to a temperature suitably between
65 - 75°C. After a suitable period, suitably 20 - 45 minutes, the resultant slurry is
cooled, suitably to 20 - 25°C, and then allowed to stand, suitably for 1.5 - 3
hours, after which time the product is isolated by filtration. The filter bed is
washed with more alcohol and then dried in vacuo at 35 - 45°C to yield the
25 protected form of the compound of formula (IVR) or formula (IVE) respectively.
The removal of the protecting group from the product is typically carried
out as follows. A slurry of the protected form of the compound of formula (IVR)
or formula (IVE) in an appropriate polar solvent, suitably water, is heated to
elevated temperature, suitably 70 - 75°C and then treated dropwise with a
30 concentrated mineral acid, suitably concentrated sulphuric acid. The mixture
was then heated at elevated temperature, suitably the reflux temperature of the
solvent, for a suitable period of time, suitably 20 - 24 hours, after which the
reaction mixture was cooled to 20 - 25°C and then treated with a suitable apolar
solvent, suitably dichloromethane. A base, suitably 0.880 ammonia solution, is
35 then added dropwise, maintaining the temperature between 20 - 25°C. Further
apolar solvent is then added, the agueous phase then being separated and
extracted with further apolar solvent. The combined organic phase is washed
with water and then evaporated to dryness. Further apolar solvent is added and
re-evaporated to give the compound of formula (IVR) or formula (IVE).
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5 or; Reaction (b). Reaction of a conpound of formula (V) as hereinbefore
defined wth a conmpound of formula (MIA) O A (VIA 10 wherein Ais as
her ei nbefwoasdgdssned for formula (VI), followed by deprot @ctiEP3/ef335 t he

am no group to give the correspondi ng enanti oner of a conpound of fornula
(I'V) wherein R4 is hydrogen i.e. a conpound of forrmula (IVE) HN~'" 2 N RS
R""'~R2 15 7 (IVE) wherein R2, R7, and R8 are as herei nbefore defi ned.
Reaction (c). Hydrolysis of a compound of formula (VII); ROTNRS R'R2
20" (VI1) wherein T is trifluoroacetyl, and R4, R7, R8, and R2 are as
her ei nbefore defined for fornmula (1) and optionally resolution of the
resul ti ng enanti omheprodesa fordbepmpachtiof of thepudtacted ¥orm GF4h&\CoDBIOBLEE6 1

IPStT/e Fﬁggf gfg@&irnollﬁé(lvm&gofrﬁast(m Ye$@beddPoddrhay b{é@ tfémgidb&aﬁérqn é‘% the .
A Cco n
of formula ( aggﬁdn&Vh'(g]o%r%%%@gg¥%%orrﬁr%uég?{/f%?ﬁgfra (z @i%ér@@&‘%hm I ;rp >

carried out WHYEBE respectiyadsunobu conditions as follows: 5 Typically, a
m xture of & he conmpound of formula (V) and the conpound of formula (VI) or
formula (M A) in a sutabl@isolGént, such as_tetf r an, is stirred,
suitably for 20 - 24 hoUrs af a suitable teftperature, suitably the refl ux
tenperature of the solv nder an inert atnospherel _suitably an
at nosphere of nitrogen. ft h®® sol vent is then added @&id the mixture
cooled, suitably to O 10 5C. A suitable phosphi ne,/@ch as triphenyl
phosphine, is added ang;ttie~g2 R R?

7 (IVBR) 7 (IVBE)

wherein A is as hereinbefore defined for formulae (VI) and (VIA) and R?, R’, and
R® as hereinbefore defined for formula (l); is isolated.

10 Typically, a mixture of the compound of formula (V) and a compound of
formula (V1) or formula (VIA) in a suitable solvent, such as tetrahydrofuran, is
stirred, suitably for 20-24 hours at a suitable temperature, suitably the reflux
temperature of the solvent, under an inert atmosphere, suitably an aimosphere of
nitrogen. Further compound of formula (V) is added and the mixture heated at a

15 suitable temperature, suitably the reflux temperature of the solvent, under an
inert atmosphere, suitably an atmosphere of nitrogen, for a suitable period of
time, suitably 3-6 hours. The reaction mixture is then cooled, suitably to 20-
25°C, and the compound precipitated by means of addition of a suitable co-
solvent, suitably diisopropyl ether. The compound of formula (IVBR) or formula

20 (IVBE) respectively is isolated by filtration, washed with further co-solvent and
dried in vacuo.

A protected form of the compound of formula (IVR) or formula (IVE) may
then be prepared from a compound of formula (IVBR) or formula (IVBE) under
similar conditions to those of the reaction between a compound of formula (V)

25 and formulae (V1) or (VIA) as hereinbefore described, but omitting the reflux
period prior to the addition of the phosphine and azo compounds.

Reaction (c) is typically carried out by stirring a solution of the compound
of formula (V1l) in a suitable solvent, for example a mixture of methanol and
water, and adding a suitable base, for example potassium carbonate. The

30 mixture is stirred at a suitable temperature, for example those in the range 20 -
25°C for a suitable time, for example 16 - 20 hours followed by removal of the
organic solvent in vacuo. Water is then added and the mixture extracted with a
suitable organic solvent, for example ethyl acetate. The combined organic
phases are washed with water and saturated aqueous sodium chloride solution

35 before drying over a suitable drying agent, for example sodium sulphate, filtering

26



m xture stirred until all the solid is dissolved. A suitable azo conpound,
such as diisopropyl azodi carboxylate, is then added over a period of tine,
sui t abl y, wo®3/082861 mi nut es, whil e nai ntaining the tenperat ®Ce/ERN3/633685 The
m xture is allowed to stand for a period of tinme, suitably 2 -3 hours,
then allowed to warm suitably to 15 20 - 25C. After a further period of
standi ng, suitably 4-6 hours, further phosphine and azo conpounds are
added. After a further period of standing, suitably 20-24 hours, the
reaction mxture is concentrated to near dryness. A suitable al cohol,
suitably propan-2-o0l, is added and the concentration step repeated; the
al cohol addi tindrevaparatingithersolvant iowastie plhiescrudie prodepida then. purified heflasho

al cohol is thampmgdegapand the m xture heated to a tenperature suitably

between 65 - 75C‘Tl'éf§e§5a% 5 Uf thB AR BEEhAS of T B nd Of forfhala VL)t es, the
resultant slurry is . c Tea.si a:%la to 20 - aatLe al ] owed to
stand, sui talﬁ‘l’?}y I?q)yn%rgaﬁgr? ysing, F"E',qugﬁ wel %W%ﬁaﬁ??ﬁaé]? g "}5&53 i s

i sol at ed by fexpmplgtdiasierepisemers may bp saparatedysige@nygntionaldeennigueshol and

t hen dri ed i ugaas eolamnihroematbérapby,\prepatativiechigiopeafarnaatetigdidr m of t he

fﬁrrpounfl OI _ fcﬂfmtagr%wﬂm!cﬂ 8F fadiidndl c{Blallis@EBie CEhtlovhers Mg beenoval  of
e protectin

roup.rromthe S i Vi fol | ows.
A slurry of tr%%o%qdonﬁ)sgg F Btr“’rﬂ%_[)@gﬁ'ﬁé”écsosn%ﬁ%ﬁ%ﬁyf" %ogj?ﬁnrl{){:ﬁgwle@g&ap%g‘r formul a
(I VE) in an #bjeldprl@tes bydhairadiongiarystalisation of Jiagiqreaisomegicsalis-ed t o
el evat ed t Eoper at Uk egmpaurtdaififgrnitda (VIT} 5@ydedreparad by eeaotidn df apoinpeundi t h a 30
concent r at ed dgikdigiug (VA%) with $borhpdlnd dfestRfrd af ed sul phuric acid. The
m xture was then heated at el evated tenperature, suitably the refl ux
tenperature of the_ , solvent, for a suitable period of tinme, suitably 20 -
24 hours, after V\/rﬁ"bhi\, €action mixture was cooled to 20 - 25C and then

A

treated with a suitable apolar | solvent, suitably dichl oRpnet hane. A base,
suitably 0.880 anmoni @ sol Wi g is 35 then added dropw $e, maintaining the
tenperature between 20 - 25CN FurB®her —apolar sol vent 4 n_added, the
aqueous phase then being separated MY extracted with furt Qx)apolar

sol vent. The conbi ned organi c phase is washed wth water and then

evapor at edy § Gylir¥Ress. Further apolar solvent is added and re-evaporated

boTT Epoa) 05350 Fohn Repbnd B2 A 2 idraRbelo ARG iR vif 3pif: B3 D82551

I
he conpound EAVASGHIIPa ASUIRYIe 521 SFcin L FVERSIB 85043 T S0P may ol o be
under t aken i nfheweactindeptaeen & competndof formule (W) andea cempelnddf &ar mul a
(1'VBR) or of {Horigtjpieally tMREN otEspgieding/bolutidn ¢théebinpouind@ffétdla (VIi)
20 in a suitable solvent, for example N,N-dimethylformamide, under an inert
atmosphere, for example an atmosphere of nitrogen, with the addition of a
suitable base, for example potassium carbonate, and a suitable activating agent,
such as sodium iodide. A solution of a compound of formula (IX) in a suitable
solvent, such as N,N-dimethylformamide, is added dropwise to the mixture. The
25 mixture is then stirred at a suitable temperature, for example a temperature in the
range of 20-25°C, for a suitable period of time, for example 16-20 hours before
removing the volatile components in vacuo. The residue is partitioned between a
suitable organic solvent, for example dichloromethane, and a saturated aqueous
base, for example saturated aqueous sodium carbonate solution. The organic
30 phase is then washed with additional saturated aqueous base and water before
drying over a suitable drying agent, for example magnesium sulphate, filtering
and evaporation of the solvent in vacuo to yield the crude product. The crude
product is purified by flash chromatography.
A compound of formula (VIll) may be prepared by reaction of a
35 compound of formula (X) with a compound of formula (XI);
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NRBNRB R'I'RR R'"I'R2 (IVBR) 7 (IVBE) wherein Ais as hereinbefore
defined for fornmulae (VI) and (VIA) and R2, R7, and R8 as hereinbefore
defined fwopoBos2suli a (1); is isolated. 10 Typically, a m XPOCTEPO3/0I3BE
conmpound of formula (V) and a conpound of fornmula (VI) or fornmula (MA) in
a suitable solvent, such as tetrahydrofuran, is stirred, suitably for
20-24 hours at a suitable tenperature, suitably the reflux tenperature of
t he sol vent, under an inert atnosphere, suitably an atnosphere of nitrogen.
Furt her conmpound of forrmula (V) is added and the m xture heated at a 15
sui tabl e tenperature, 4suitably the reflux tenperature of the solvent, under
an inert atnosphere,Rsui |y @Eit nosphere of nitrogen, for a suitable

period of time, suitabl'y 3-6 hourl]s. The reaction mxture is then cool ed,
suitably to 20- 25C, andythe iconmpaund precipitated by means of addition of
a suitable co- solvent, suitab di TEopr opyl ether. onpound of fornula
(I'VBR) or fornmula 20 (IVBE) res%ectl veKy is isolat ed by I:gﬂ()(ll)rati on, washed
with further co soI vent and dried in vacuo. A protected formof the

conmpound of f ¥R f or mul \VE I om a
conmpound of f P\mef%sr ?Qg fﬂ%ﬁ%}é%éer?&’&%&%\m%@gﬁ% %'{ ons to
t hose of the %“@'é@"tquéns%*@ -a compound of formula (V) 25 and fornul ae

(VI) or (VI®) as hiéegeattizhdretwebsa corbpalindmiforowiat ) mgdarmompeiindief peri od
prior to the fggliih DANisQYpitdNe BRI B?sﬁrﬂﬁg azs@ILﬁ@NBﬂélﬁQﬁpoﬁﬁﬁﬁftfd)rﬁﬂxle( c) is

typically Ca[fS( ﬁdq&ﬂ bf%rﬁ%rhé%blo&tafoﬁ&fé}ﬁb@%e%ar{o'ﬂ% ‘EQPE}‘{" B Of formul a

(VMI'l) in a suWi nd water,
and adding a %WP?%{E'"% Tgamnie,Rn glpgsy %re t"g]?@?[]'rﬁ'@a B’bﬂa@'ﬁg aT:‘H UQ® i xture
is stirred atofa cnipoabtl of foenyle(Xl) i @ suitable erganipiselvenip fs exampleeetheinge 20 -
25C for a pyithaithikture mhefﬁ Qtﬁrrwfanabentab% peritfdl dfdibes for ekampled20040 r enoval  of

the organi Pgﬂhl‘é‘é@ta s (5 Hnpef MY, § r%xérknlusfé éiféqg)@ré"tﬂr% if “%hﬁgr §& bf S0

tracted wit t Hite. Th
Corbi ned or odnTe RIS I i it b P Thueous sodi um

chl ori de sol u:tlssmvegm aéﬂttﬁbie avfg@nwgotyee& foy exampleynethang) angl thgvpletilef or
exanpl e sodi wonpohphstremoted hembmg 26 WO 03/ 082861 PCT/ EP03/ 03335 and

feyggﬁratc Ih pgs rr; [lg S%Mﬁmudde o‘l’ﬁﬁMQ}a 0 h@réir'lc\ﬁsﬂt‘llgll&ﬁe é|tﬁert<§mn%faue' gg bgund
of fornula (Ie\‘/ﬁﬁab?%a(ij‘ "Baé'% ?rﬁaéx?%ds‘icﬁaﬁf’ §¢1'%B§Lg"ds(9 fﬁctk {3<V\}>1 to t[\rgse

skilled in the art, for
R‘/U\N/H

R (xi)

20 wherein R" and R? are as hereinbefore defined for formula (1), with a suitable
reducing agent such as an alkali metal borohydride or diborane-tetrahydrofuran
complex.

The reduction of a compound of formula (XIl) is typically carried out using
lithium borohydride in a suitable organic solvent, such as a mixture of methanol

25 and diglyme, at elevated temperature, conveniently the reflux temperature of the
chosen solvent, for a suitable time period, e.g. 1.5 — 3 hours.

Compounds of formula (XIl) are either known, commercially available
compounds, or compounds of formula (X11) may be prepared by activation of a
compound of formula (XIill) followed by amination thereof;

30
0O

R OH iy
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5 exanpl e di astereoi soners nmay be separated using conventional techniques
such as colum chronmat ography, preparative high performance liquid

chr omat ogwaphgsiskHPLC) , or fractional crystallisation. EnamCirapes/es3sny be
resol ved using conventional techniques such as chiral colum

chromat ography, chiral HPLC, or by the fractional crystallisation of

di astereoi soneric salts. 10 A conpound of forrmula (VII) nmay be prepared by
reaction of a conmpound of formula (VMII1) with a conpound of formula (I1X) R
ORT TS NHRMII) L2 RR (IX) 15 wherein; T, R4, R7, R8, and R2 are as
herei nbefore defined for fornmula (VMIl) and L2 is a |eaving group. A

sui t abl e | eawitregeigRupas héreinbetord définegrfouprraula (i).aSuitdtileadtivatingagasisct i on

Pet WeelnI a corgeugehtsfvnhichrsmmkaule\the hydradg@up esrzomo 1abilef 1esving grfoubl X :S

ypi cal ly carg " r: | QtrEﬁ'P mul a
(M) 20 i nsu'ig sﬁl P g\ﬁ%}ég gé%rs}éér\{}%r&c@ﬂée@(&aenp%]se@%b h—hﬁpﬁet' y#%g‘; %é)ré e, under
an inert atnc¥PREME, for exanpl e an at nosphere of nitrogen, with the
addition of5a suiThewrninianeof & eamporachef torpuled K1) imtypigal fied oy a

sui t abl e act incating thea@@ipound SEfhmala (XN tdyettiep diit ehiokyl shlotitié etrefifix a conpound
of formula (ll?f)defgnﬁgﬁﬁtﬁ”n rr(;fere,_lsg%l’{%g%n_aﬁﬂﬁbh@_% M rltrsermeiohylsuganmm de, is

added dropwise to t mxture s thep stirre t a suitable
tenperature, & p%ﬂ&i’nﬁgezf%. Oé‘ﬁ%e?‘gﬂf’tﬁ’r‘"@_ feioyAlor e%(é%agﬂggylfb{ogg%syf or a

sui t abl e per i®y@perRtion, e resisfuedx digppleed ip-pgyitablgsoveB: sHeh ag @8RBI ng t he

vol ?t Ib: e cbmmgan;;i)mntyagietrafrmmm dalddlr'f:amq}ﬂlltf: ?].BBmaaminddra‘m man?biantt .

sui tabl e or gapipesMirdedlich dsUbofEPS, di chl oromet hane, and a saturate
agueous base, for.exanple sat t ' j I hana ution. The
organi c 30 phase_i%orf’?l% d%é’iﬂ?éﬁ{‘%(ﬁﬁwﬁ%ﬁ}ﬁ'ﬁé‘?ﬁ%ﬁ{%‘%@?g@ a @é‘%‘@s base and
wat er bef or e sugptjitied abihe 5-gosiion Apl. 24 pdiagelngd sroun ibshiiedsit e réignesi um
sul phat e, fi |gasitiongor sah3,demcadazak5-prsubbtittited as thev2position, wad Yost+@GHyi el d t he

crude prodystmafdhe pfe; FLQIbypdéIﬁét@&tidnsof@LHdrﬁéio@ﬁldbi’fo?r’t@%\flxnhrOmit ography. A
conmpound of forrmula (VII1) nmay be prepared by reaction of a 35 conmpound of
formula (X) with a conpound of formula (XlI); 27 WO 03/082861 PCT/ EP03/ 03335

R,,, OHNR,K O /U\
R ON o)
H

X

(XIV)

wherein R? is a 1,2,4-oxadiazol-3-yl group substituted at the 5-position, a 1,2,4-
20 oxadiazol-5-yl group substituted at the 3-position, or a 1,3,4-oxadiazol-5-yl
substituted at the 2-position.

Typically, a solution of a compound of formula (XIV) is dissolved in a
solution of hydrogen chloride in a suitable solvent, such as 1,4-dioxane and
stirred at ambient temperature, such as about 18 - 25°C, for a suitable time

25 period, such as 1-2 hours.

A compound of formula (XIV) wherein R3 is 1,2,4-oxadiazol-3-yl may be
prepared by reaction of a compound of formula (XV) with the compound of
formula (XVI)

30 R O  xv) HO (XVI)

wherein R? is the desired substituent at the 5-position of the 1,2,4-oxadiazol-3-yl
moiety and R°® is Cqsalkyl.
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H(X) TR (XI) wherein W R8, and T are as herei nbefore defined for
formula (VII) and Rx is an al kyl group, suitably ethyl. 5 The reaction
bet ween awomapsasnd of fornula (X) and a conpound of for MeRICA/EPKIN33BS
typically carried out by stirring a solution of a conpound of fornula (X
in a suitable organic solvent, for exanple nethanol, under an inert

at nosphere, for exanple an atnosphere of nitrogen, and then adding a
solution of a conpound of formula (XI) in a suitable organic solvent, for
exanpl e ether. 10 The m xture is then stirred for a suitable period of
time, for exanple 20-40 mnutes at a suitable tenperature, for exanple a
tenperature in thaypigale acbmpound 6Goamala i(X¢) aral theicompoampaoifermbga r enoved i n
vacuo. The rm%‘e a.§sé|\bt$d1n a@u&ﬁﬂh%@ﬁems@ctﬁéﬁ rpBikndl g bitkarfllanan,  for

exanpl e net ha I . 15

O e o S et ey i iy SR ey EFEEGonER R,

avai | abl e, omeaigyd, ernvepiepty ldhe Jefiux derpreratire pf the cBassaaRlYest 98 nul a (XI11) O
R NCH 13 B (diéquiitGiemesfarian dRprepriateRBne pericts elfge2ei hibedrer e defi ned for
fornula (1), W thhedhipdlh® of foRHWEI(RYI) AGEHe SrESared froAthalckmpburitesfal

bor ohydri de %mﬂll Q(‘ﬁﬁ%v§gé&'8f’m“q‘gﬁf°§9amm' ex. The reduction of a

conpound of fornmu carried out using Ilithium

bor ohydride in a suitable organic sol veBt such as a m xture of nethanol
25 and diglynme, at elevated tenperaturejj conveniently the refl ux
tenperature of the chosen solvent ~for suitable tine period, e.g. 1.5 -
3 hours. Conpounds of fornula (NCI) e elQ her known, commer ci aIIy

avai |l abl e conpounds, or conpounds of''for a (XIl) my be prepared by
activation of a conpound of fornula (XI ggkg)sv\ed by am nation thereof;
30 0O R1OH (X111) 28 WO 03/082861 PCT/ EP03/ wherein R is as

her ei nbef ok defined for formla (I'). Suitable activating agents are
agents whi ch substTiypisally, tirerdagiinrosstwgemtne doormogndof fermulbi(X¥éll) angvi ng gr oup.

hydroxylamine is carried out in a suitable polar solvent, such as a mixture of an
alkanol, e.g. ethanol, and water, in the presence of a suitable base, such as an
alkali metal carbonate, e.g. potassium carbonate, at elevated temperature,

15 conveniently the reflux temperature of the chosen solvent, for an appropriate
time period, e.g. about 2 days.

The compounds of formulae (V), (VI), (ViII), (IX), compounds of formula

(X) wherein R® is hydrogen, (X1I), (X11), (XIlf), (XV), and (XVIi), and certain
compounds of formulae (Il) and (VII) are known, commercially available

20 compounds and/or may be prepared by analogy with known procedures, for
examples those disclosed in standard reference texts of synthetic methodology
such as J. March, Advanced Organic Chemistry, 3rd Edition (1985), Wiley
Interscience. Compounds of formula (X) wherein R® is other than hydrogen may
be prepared using methods disclosed in WO 02/26722 and WO 02/26723.

25 Certain compounds of formulae (1l1), (IVBR), (IVBE) are considered to be
novel.

Accordingly, there is provided a compound selected from the list

consisting of:
[(2S)-4-(3-Chloro-4-fluoro-benzyl)morpholin-2-ylmethyljcarbamic acid tert-butyl

30 ester;
C-[(2S)-4-(3-Chloro-4-fluoro-benzyl)-morpholin-2-yl]-methylamine;
[(2S)-4-(3-Chloro-4-fluoro-benzyl)morpholin-2-ylmethyl]carbamic acid 4-nitro-
phenyl ester;
1-(5-Chloromethyl-[1,3,4]oxadiazol-2-ylmethyl)-3-[(2S)-4-(3,4-

35 dichlorobenzyl)morpholin-2-ylmethyljurea;

_(
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suitabl e activating agent is thionyl chloride. A suitable am nation agent
Is 0.880 ammonia. 5 The am nation of a conpound of formula (XIIl) is

t ypi cal | ywoamnsmel out by heating the conpound of fornul aPCXIEPDY/0I36% et her
with thionyl chloride at reflux wunder an inert atnosphere, such as an

at nosphere of nitrogen, for a suitable time period, e.g. 1-2 hours.
Fol | ow ng renoval of excess thionyl chloride by evaporation, the residue
is dissolved in a suitable solvent, such as a polar 10 organi c sol vent,
e.g. tetrahydrofuran and treated with 0.880 amoni a at anbi ent
tenperature, such as about 18-25C. Conmpounds of formula (I1) wherein R is

al,z24- 0xadi{@25ﬂ4=[3 -(3 4-Difledrpphetiyt)sthiylimbretolixd-2-y/ Ineetiyoaamioacid 4-nitro-
1, 2, 4-oxadi a a¥le rgroup substituted at the 3- position,
Sk

or
1,3,4-oxadia tut ed he d -CH2- 15
be prepar Edmz plﬁ?étt?ﬁﬁl °u‘f‘er9(')§‘%‘¥'§18 RBoBZi eﬁ‘lﬁ'}gg%ﬂ“\i} bda 2o 1y e o
H X (XIV) Byl gstea lsagmes i1, 2, 4- oxadi azol -3-yl group substituted at the

5- posi tion,5 §(2B)&;4- (3,ZGD|ﬂmrdplaanyl)eﬂiyl]«hor@hdu*p2—glmhmln)'rljtcattmﬂliaacid HenitBa-posi ti on,
or a 1,3, 4- oppdhy é@{e-r%o‘{,l,er [substituted at the 2-position. Typically, a

roluion of & P el R T T

at anbi ent t &ipydreehiaride: such as about 18 - 25C, for a suitable tinme 25
period, such {&s)8-[1 (aMlﬁuom—ph@mdbaﬂndl]morplmllmjﬂ-sdm(etkwl}‘)cavuml@acmd kert-i s
1,2, 4- oxadl(ﬁmltwasﬁgk may be prepared by reaction of a conpound of fornul a

(XV) with th | &f% Hy B
( XV) \II-IMCB zjwﬁg\lj 82%4 5|9r§lﬁi‘6t§a %Ig]'_%z P|{ru@ tﬁllugéﬁrﬂ%@fpéglﬁon of
the 1,2, 4 0X '“ecﬁa?%‘%’ t@ Neal kyl . 29 WO 03/ 082861

PCT/ EPO3/ o3335[(2%(%%quhlora-b@azmmm®m }ﬂmemya-% ydgarinocadoanpound of

formul a furan-2-ylmethyl)urea hydrochloride,and;

15 1-[4-(N'-Formyl-hydrazinocarbonyl)furan-2-ylmethyl]-3-[(2S)-4-(3,4-dichloro-
benzyl)morpholin-2-ylmethyljurea.

The following compounds are also considered to be novel and accordingly form a
further aspect of the invention:
2-(5-Methyl-[1,3,4]oxadiazol-2-yl)ethylamine hydrochloride;

20 5-Aminomethyl-[1,3,4]oxadiazole-2-carboxylic acid methylamide hydrochloride;
2-Aminomethyloxazole-4-carboxylic acid methyl ester;
5-{(2,2,2-Trifluoro-acetylamino)methyl]furan-3-carboxylic acid methylamide;
5-Aminomethyl-furan-3-carboxylic acid methylamide;
[3-(N'-Acetyl-hydrazino)-3-oxo-propyljcarbamic acid tert-butyl ester;

25 [2-(5-Methyl-[1,3,4]oxadiazol-2-yl)ethyl]lcarbamic acid tert-butyl ester;
5-Aminomethylthiophene-3-carboxylic acid methylamide;
5-[(2,2,2-Trifluoroacetylamino)methyl]thiophene-3-carboxylic acid methylamide,
and,

(6-Methylcarbamoyl-{1,3,4]oxadiazol-2-ylmethyl)carbamic acid tert-butyl ester.

30 The above mentioned conversion of a compound of formula (1) into
another compound of formula (1) includes any conversion which may be effected
using conventional procedures, but in particular the said conversions include
converting one group R' into another group R'. The above mentioned
conversion may be carried out using any appropriate method under conditions

35 determined by the particular groups chosen. Thus, suitable conversions of one
group R" into another group R' include:

(a) converting a group R" which represents a heteroaryl group substituted with
an alkoxycarbonyl group into a group R" which represents a heteroaryl group
substituted with a carboxy group; such a conversion may be carried out using an
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(XVl) are dissolved in a suitable solvent, such as an al kanol, e.g.

et hanol, and an alkali netal al koxide, e.g. sodium ethoxi de, added. The
reacti on wWONBM0826i s heated, conveniently at the refl ux tecparas/eas3ss of the
chosen solvent, over 5 nolecular sieves for an appropriate tinme period,
e.g. 2 - 3 hours. The conpound of forrmula (XVI) may be prepared fromthe
conpound of formula (XVII1) by reaction with hydroxylam ne. O NC NAO H X
(XVI1) 10 Typically, the reaction between the conpound of fornula (XVII)
and hydroxylamne is carried out in a suitable polar solvent, such as a
m xture of an al kanol, e.g. ethanol, and water, in the presence of a

sui tabl e baseppmpﬂirtemnwntloaélmmolymmbcexmr@dcmtmmpm weatipgtams si um

car Pﬁgazﬁbsgt‘a BropH ﬁ r?t‘éﬂié@rc%hﬁbbﬁnd éﬁoﬁﬁmawwanblsmém@ aq@édu%ats@ﬂpgr gt ure

The corrpoundzb) F°'}"8?‘r?.9| @rro C}BH ﬁ't E&?\'ﬁf%@%s@mgtut&f\%ﬁawl gys

(X) wherein R8rboxy ESRH'P(S‘(}@@ gr@;@ igh ?preﬁ peter %s‘(stﬁgﬁ ' and

certain cdnpdthrasaligfarhioocarbory! gl‘OIU)) mqmnwrsmnen rn@@m@mmgal |y

avai | abl e 20 aﬁ%@ﬂwﬁdﬁa GndéRifonEPIMIRALIN roesdrle, yr mmmmyeaungmnknom

procedur es, gg%ﬁé@ rst%cgamj,@uﬁgb%ﬁ%@ﬁtﬁgmwé ShASERGRs L EXt S of
Slfll

synt hetic t d
Edi tion (19n§@)'eseW? REA 'Qﬁ@@“pl'ﬁglﬁ%ﬂtrﬁi‘gcgfe%’gg% ; @fmvvﬁte;gl n3rR8 i's

ot her than hydtiatiea agest: be prepared using nmethods disclosed in WO 02/ 26722
and WO 02/ @B (@B corkertiagrd gronp RO mpivkndsreséntt ansolistititdd hdtgroalyl ¥islp intolVBE) ar e

considered tqp &ip Rn\ﬂM‘éll\ re JangkyiatctHeiRoar§ bAY: sl adorRIFEIBH Rthysel ect ed

fromthe lis tt tional alkvlat dure. f

[ (2S) - 4- ( 3- CeIA 'eﬁj 4ty aﬂeﬁ‘??fﬂp[fﬁ{?rcﬁ%‘f"? iong! alkylating preceduiea lre aci d
tert-butyl 3oampledreating pp2gpropriatelyayotested caemppund of formula (1) with an alkyl
uor o- benzyl ) Hatideinthé predentd efreesditpbleriasacand;

[ (2S) - 4- (31501&13E&q\férﬁﬁwgﬁubwzfoﬂuaﬂmbm%@hﬂsm?et%ai@t &b eapdiaited wathi d
1 (5- i of eV YRYEron g o rau i peraseiis g eteoant grouy
di chl or obenzypup %F%ﬁd‘f”ﬁ‘@"@'%%‘f‘ﬂ?ﬁr ?l{yéé” %?’3’@8‘%@8 BEHPERO%) 03335

N-heterocyclylcarbonyl group; such a conversion may be carried out using an
appropriate conventional amination procedure, for example treating an

20 appropriately protected compound of formula (I) with an amine.

(e) converting a group R' which represents tetrazolyl into a group R' which
represents 2-mono-, di-, or tri-halomethyl-1,3,4-oxadiazole; such a conversion
may be carried out by treating an appropriately protected compound of formula
(1) with mono-, di-, or tri-haloacetic anhydride.

25 (f) converting a group R which represents tetrazolyl into a group R" which
represents a 2-(N,N-dialkylamino)methyl 1,3,4-oxadiazole; such a conversion
may be carried out by treating an appropriately protected compound of formula
(1) with chloroacetic anhydride, then treating the resultant chloromethyl derivative
with a secondary amine.

30 (g) converting a group R' which represents a 3-furan ethylcarboxylate group into
a group R which represents a 3-furan-(3-methyl-1,2,4-oxadiazole; such a
conversion may be carried out using acetamidoxime, followed by the addition of
molecular sieves and treatment with a suitable base, for example an alkali metal
alkoxide such as sodium ethoxide.

35 (h) converting a group R which represents a heteroaryl group substituted with a
carboxy group into a group R' which represents a heteroaryl group substituted
with an oxadiazolyl group; such a conversion may be carried out in three steps;
first the carboxy group is recated with t-butylcarbazide in the presence of 1-
hydroxybenzotriazole, a suitable tertiary amine such as diisopropylethylamine,

40 and a suitable peptide coupling agent such as 1-(3-dimethylaminopropyl)-3-
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{(2S5)-4-[1-(3, 4-Di fluorophenyl)ethyl ] mor phol i n- 2-yl met hyl } car bam ¢ aci d
4-nitro- phenyl ester;

{ (2S) - 4- [wo(03/0828Bi f | uor ophenyl ) et hyl | mor phol i n- 2-yl et hy| pcanmiraniassaci d
4-nitro- phenyl ester Isomer I; 5

{(2S5)-4-[1-(3, 4-Di fluorophenyl)ethyl ] mor phol i n- 2-yl et hyl } car bam ¢ aci d
4-nitro- phenyl ester Isoner I1;

C-{(2S5)-4-[1-(3, 4-Di fluorophenyl)ethyl]norpholin-2-yl}methyl am de

di hydr ochi ori de;

{(2S)-4-[1-(3,4-Di fluoro-phenyl)-ethyl]-norpholin-2-ylnethyl}-carbamc acid
tert- 10 but gthyestdiimide. Secondly, the product from the first step is reacted with a

N -(5-{3- HZ%{;SU‘&OK&&%&Q'Q@SM%W yhrBRRRAG kbt ia wlitaidybertesutarst hyl } f ur

PR e Y

[(295)-4-(3,

f ur an- 2- y| raathyerinfermats ty the Rrese Eﬁeoﬁﬁ"ta ase; s amine

[ 4- (N - F&f rapd-nojebuderisievear bonyl ) f uran- 2-yl net hyl ] -3-[ (2S) - 4- (3 4-di chloro
benzyl ) mor @Obénve yci @’ehdﬂw Ivhisheapreddrits holctarpangrooprsahstitledwith al so

consi dered t % Oxag\/ﬂﬂ:'hﬁfa&%%ﬂ@a ﬁe‘ﬂsfr&é}?f r@ﬁ;ﬁ’@ﬁﬁstﬁﬁed he

I nventi on: azqQ

5- Ami nonet hyIW‘Thla t@'aﬁ %fH 'éa fo@éﬁrﬂ%@(maycaasé’cq (ﬁe %ﬂﬁgg eBgl de: 20
hydr ochl ori ddirst ties mwrmphg Isoreated with t-bHpyisabazide "&HI%PT%?WIO dster;
5-[(2, 2, 2- F@Iﬁyhmymer&@&tayblana sl feytiahf amine-stich as bissopropyleiylamimet hy| ani de;
[5 SATNnOXgE:Pgl ragﬁl’e ﬁ@é(&dp@n&‘a‘g&t@%ﬁ‘% 3B @fnethylamino Eropyl )-3- t -
[2- (5 Met hyl e[t alcim a%«fonaf’ ﬂ@@%ﬁe st eﬁcﬁ e ‘{é"’“'&h osi

[ef

5- Ai nomet hy|solitispe ﬂ@J'Berélaﬁ‘%%iﬂ 25 hyd F?é‘?l?ﬂddﬁ?&é"tab'e Solvent, sdeh aeSSt o

5-[(2, 2, 2- Tr idibxane o Tardly) tarthenpiodettiof e sbcopd step-i8Saddadurpsyitable imidate,

et gy't gﬂt dgut suRR9s e(r®1 y@étma&ahpaﬁembmﬁel o the@oRMbAROAdded) stRtablgl ) car bani ¢
formila (1) tﬁ{tlarys%l gtslgixgﬁ’ ET&% Hgfaﬁ?rﬂ%dl&?u?é? @¥ g{l ﬁa&ﬁa@d@'eg‘rjgfiogf
whi ch nmay be Rawdsgadgol eﬁ%?hﬂe\‘ﬁﬁ{\%ﬁﬁ%n 21ea zi?t cul ar the

sai d conver siZhisoursicToelmixteery cvaléchgnadihe sgive OUGRPVG%iQ)YI‘éJHd'ﬂGP\@Nd@roup R .
The above ne rb@tﬁh@d conver si on may be carried out using any appropriate

r{ﬁh?“gﬁ[‘fg@ @08 Ehﬁ’@ %i&hr}s Btk B%e%érwcyrbaﬁ @RS shegen.

conver nto anot her 8 &tu dl ncl ude:

(a) converti rﬁfr%o’%fr% 'IQ M{%Hr}faﬂﬁgb@ﬁ{eéegs%tgeé?rggpl Prt&b E su stltut ed

wth with an oxadiazolyl group; such a conversion may be carried out by treatment of

a suitably protected compound of formula (1) with 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride in the presence of a suitable activating agent

25 such as 1-hydroxybenzotriazole in the presence of a suitable tertiary base such
as N,N-diisopropylethylamine, followed by heating the resulting
formylhydrazinocarbonyl compound with
(methoxycarbonylsulphamoyl)triethylammonium hydroxide in a microwave oven.
(i) converting a group R' which represents pyrazolyl into a group R" which

30 represents 1-acetylpyrazolyl; such a conversion may be carried out using an
appropriate conventional acylation procedure, for example treating an
appropriately protected compound of formula (I) with an carboxylic anhydride in
the presence of a suitable base.
(k) converting a group R' which represents an unsubstituted tetrazoyl group into

35 agroup R' which represents a tetrazolyl group substituted with an N-alkyl group;
such a conversion may be carried out using an appropriate conventional
alkylation procedure, for example reacting a suitably protected compound of
formula (1) with trifluoroacetic acid, tert-butyl alcohol, and conc. sulphuric acid.
The mixture is stirred at ambient temperature for 12-18 hours before water is

40 added and the mixture basified by addition of a suitable base such as 2M sodium

1-
1-
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an al koxycarbonyl group into a group Rl which represents a heteroaryl group
substituted with a carboxy group; such a conversion nay be carried out
usi ng an 80 0v81B81 082861 PCT/ EP03/ 03335 appropri ate conv@QTiEmmad333s
hydrol ysis procedure, for exanple treating an appropriately protected
conmpound of forrmula (I) with a suitable aqueous base; (b) converting a
group R which represents a heteroaryl group substituted with a carboxy
group into a group RL which represents a heteroaryl group substituted 5
wi th an al kyl am nocar bonyl group; such a conversion nmay be carried out
using an appropriate conventional am nation procedure, for exanple
treating an hggpridpsbltien.y Tie oude pertiuctintiuamisolatedfiyroenventionyl mgans a

sui t abl e anm ggcH 8 soiR-pHAkE BRfia&ioAf a suitabl e peptide coupling agent and

i f required, tgit sHVérapu% lg“ﬁfbt BB s F FIQteFo“a}yl t‘g}%%%&b%ﬁﬂteﬁ vl

whi ch repres uns

ted_hef eyoar u
represents aﬁ"ﬁ'?%?rpél?@lfoﬁ&r%? h‘ﬁyf"c Ir%%se %%ﬁgtz?r%ﬁ\%‘?‘éqgﬂ% ﬁrﬁéld%' carried
out using &n adpmrarpido graup: swehem corveEionnnRy b chiiigd pubby traction ef@  exanpl e
treating an apidMppiotsctdd/camsiuediot treaihwith f aduebasisalution offbirican al kyl

p;il' :Aﬁlec'h“r gg‘?g@gﬁﬁ%@ﬁ%%g?gﬁ@&ﬁ% %caaﬁ.%ue aﬂ@IevaTeéd fiiperaner ti ng 2ag[)gﬁ5|
group into a gr oggz\%ft’b\%?dm?;f@éﬂe%%ﬁﬁsgs H@y%aré %fprpy?p”a& ot&%cgrgg(%gﬁe%/ut ed with
an al kyl am n@b4Pe nterrpgdigie corwordsamepinngd group, or an

N-het er ocyrd YBuitalsle rotectingapupssinahy af therabeve mentioreed reactoms arethoseit usi ng an
:BB;SBH ::& Qjeear@dt@rﬁe\}g;ag@ﬁauw i?\@tdrpnrrférrﬁétﬁgdg&fofn%tnoﬂ%ﬂ%ﬁoﬂél%ﬁ&ud!g an 20
converting a% (BS% 9igro W?%r%%o%% coﬂ% r{t%ﬁ%r%&hgéﬁ) ﬂr& a%'toamer?ﬁolec&ié
represents 2 ﬁmgd)roteQQed fop exgmple fhgssraethods qs%’sﬁe‘i‘)%'aﬁ?%f’fé éee§[1€€h a

conversi on rents bf:—swﬁrertncmbtbmdoldgy stupbas Pn.gKacnersqkprﬂlﬁptectmgeGlgDUp&dﬂ%‘t)ed
conpound ofs fippamd.a (1) with nono-, -, or tri-haloacetic anhydride. 25

(f) converting a &f@)éng efidin e?arefa% ;Hf JrEREBROLY brobBisa group RL which
hd

t 2- h
iAo bt A e Lo il ™ ™

formula (1) eldctic heatiog owendes @nélﬁ:ﬁﬁs@ pals respes Y%ka@@wnﬂ%@ meshadsant

chl or orret hyl o gudification,dor axahtplécrysaliisstiphyanarooienn Stofmalogeaphyendyi g a gr oup

R which rﬁprlggggg%& furan et hyl carboxyl ate group into a group R which
gt

(eprecent & b AR oM e PSR ER Y ©°

carried out using B
si eves and t (Banayehe Pwpﬂwd@ss!fﬂﬁ'v'élbﬁl dsompse using corveatipnal PeacediiessHChas al
the fractional crystallisation of diastereoisomeric derivatives or chiral high

performance liquid chromatography (chiral HPLC).
25 The absolute stereochemistry of compounds may be determined using
conventional methods, such as X-ray crystallography.
The salts and solvates of the compounds of formula (I) may be prepared
and isolated according to conventional procedures.
Compounds of the invention may be tested for in vitro biological activity in
30 accordance with the following assays:

(a) CCR-3 Binding Assay
A CCR-3 competition binding SPA (scintillation proximity assay) was

used to assess the affinity of novel compounds for CCR-3. Membranes prepared
35 from K562 cells stably expressing CCR-3 (2.5pg/well) were mixed with

0.25mg/well wheat-germ agglutinin SPA beads (Amersham) and incubated in

binding buffer (HEPES 50 mM, CaCl, 1 mM, MgCl, 5 mM, 0.5% BSA) at 4°C for

1.5 hr. Following incubation, 20 pM of ['®I] eotaxin (Amersham) and increasing

concentrations of compound (1pM to 30uM) were added and incubated in a 96
40 well plate for 2 hr at 22°C then counted on a Microbeta plate counter. The total
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al koxi de such as sodi um et hoxi de. 35 (h) converting a group R which

represents a heteroaryl group substituted with a carboxy group into a

group R wbiosls2sepr esents a heteroaryl group substituted PWQIrtEPOROB33S

oxadi azol yl group; such a conversion may be carried out in three steps;

first the carboxy group is recated with t-butylcarbazide in the presence of

1- hydroxybenzotriazole, a suitable tertiary am ne such as

di i sopropyl et hyl am ne, 40 and a suitable peptide coupling agent such as

1- (3-di net hyl am nopropyl )-3- 32 WD 03/082861 PCT/ EP03/ 03335

et hyl carbodii m de. Secondly, the product fromthe first step is reacted

with a sol utaseay Wiurfie Wase0alul. aComipstitioh birsliritydata elereanalysedi by fitingths ui t abl e

fg;‘étegé’ S?ﬁ%a@iéf%%;ﬁt@raﬁéﬂ;ﬂ lgi‘i)!t’iq é&]&ti@ﬁ.oéﬁfétar%b%gehfé@l é‘oﬁﬁ%m@aﬁt ep is ]
Wi [ e +xrase, suc

as triethyla L_ ,"a'gf%ﬁbe%?ﬁY%@ag@‘ %séffghléeg&cg't?a@g'no\?é:{rg{nf)ﬁ%ﬁdéwglr oung" whi ch

represents alhdlegtexiyBindigg By §0%) Fem atigasywa PeHMeRS boxy group into a

group RL wifi ch represents a heteroaryl group substituted wth a triazolyl

group; such qpfepY¥iAbSHiIROhémMtaris Pasde carried out in three steps; first the
car boxy group TS iealaauiie %vﬁﬁaé RRURAZhAGII ofiba rshdgS of 1 10
hydr oxybenzotri azol e, Ea sul E@s e er.}.lg é %m ne sucn as d

di i sopr opy! etheMtAXe EOSKIORNLS Wefie RIS E BN R5TR f’rﬁg 90 RY standadas

1- ( 3- di net hy|GDvéeaiirdspietipn BsingaHViltemyi sellisenaraiion cobamand a magaelit oduct from
the first g gupesMaeaniagfevad frediousipbieddrioad (Motagink Kitaa199acd.d such as

oY oduct of ¢ fEMBleByIEUSAIYE (B AR re- Qlapindet n REMERBONDI FASY, |0, 1 1e
acetini date KPR ﬁr‘éfficagg"e‘i‘dmﬁﬁéﬁ’w'ﬁ@ﬂbﬁ??‘%c E&EEP&&SL%SSJ% Eé‘%rr:gj"mﬁn %’rti a?/y
base such as Rallpwingyncubptien, dhriecrinepbils weressanliiiiuoed alit09g fof mipanddeaa
powder ed nol egigpéridesliie REMI(FC 62 millibrémt uS plsneererthersinbazetedlinttoe r ef | ux f or
g?h d§4 h?g{ u-prgé'!%é:gioﬁ(Wf:é%ﬁin‘érc%ﬁﬁérﬁﬂti&ﬁ‘@fé SURLY eNpMItE BOVRA) ot 6790 ﬁirgr E) gre |
group sgbst i tcétﬁ'Bﬁ‘sws:lf%_c%nquge‘r%%%s%regi&g?en' éumcf\gﬁﬁ ﬁng\gl cﬁ“lf?ﬂfé sent sya
het er oaryl grasiopissapiaxintan E&s cRNEeN Eﬁﬁ'ogk‘é{ﬂ? %‘i‘& Pﬂbé)lﬁ?ﬂ’ﬁ,rc Bero g(?%ver si on
may be carri edeloahiemviaxs platen@nim fitfer: Becaptardisichnglegies)c Eesinemity (athid obf
formula (1) vg ffllickyrhBedisRéRYAdaEH ROMEAdY thardbere thd fi@r pradd and ideubated

hydr ach! o helSarla)eC i AR RN forfbirih DRRFOAAE bidihirafls Al erd> such as

1- hydr oxyb&nhzotriazole 1nthe presence. a ertirary,. e such as
N, N- di i sopr oMoy PadHNEd! r?%ﬂf%&ﬁ%%ﬂ il which dtrﬂgr%?%i‘ﬁ?ﬁ Q@Xt'f%f%st:yf
e effect o

f or nyl hydr azineediag Brnglatecng tunresesint plate reader. Inhibition curves for
( met hoxycar bogihgouna$ arepsihbphileihayotaenereranalyded sy fiting theadata eftbwave oven.
four parameter logistic equation. Functional pK; values (fpKj) were generated
25 using the equation below (Lazareno & Birdsall, 1995. Br.J.Pharmacol 109: 1110-

9).

IC,,
1+ [ Agonist]
EC,,

JpKi =

30 The compounds of the Examples were tested in the CCR-3 binding and/or
eosinophil chemotaxis assays (assays (a) and (b)). The compounds of the
Examples tested in the CCR-3 binding assay typically possessed plC50 values in
the range 5.0-10.0. The compounds of the Examples tested in the CCR-3
eosinophil chemotaxis assay possessed fpKi values such as those given in the

35 table below:

Example No. fpKi
8 8.8
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(j) converting a group R which represents pyrazolyl into a group RL which
30 represents 1-acetyl pyrazolyl; such a conversion may be carried out using
an appropoicavgsepnvent i onal acyl ati on procedure, for examplT&Ph3/exss ng an
appropriately protected conpound of forrmula (1) with an carboxylic
anhydride in the presence of a suitable base. (k) converting a group Rl
whi ch represents an unsubstituted tetrazoyl group into 35 a group Rl which
represents a tetrazolyl group substituted with an N-al kyl group; such a
conversion may be carried out using an appropriate conventional alkylation
procedure, for exanple reacting-a suitably protected conmpound of formula
(1) with trifluoroacetic acild, tertidbutyl al cohol9.0and comnc. sul phuric
acid. The mxture is stirregd at anfpi ent tenperatpge for 12-18 hours before
water is 40 added and the m XtUure gisirled by addybion of |a sui t abl e base
such as 2M sodi um 33 WO 03/982861+PCcHEPOB63335 —hydroxide sol ution. The
crude product is then isol atled by tHhventional nme28s  such as solid- phase
extraction. (1) converting a group RL which represents a heteroaryl group

f\g?:ﬁ 'O;‘r“ led ‘rN'Ot h B g@[ésrat?g @Qé’ep?]tbﬂa%% ﬁp&h%@g%pauﬂd%tﬁ@maﬂ@ﬁmsa |

. | t.u W r ; : ersi on
may be cgrriggakégﬂ?l& nlebgglﬁngﬁnfjﬂmlggtgﬁ'i ?fg @mﬁ)lgg g%?%%%%#;%&%@Wforwl a
(1) with an &edesieh asdironshidis (BeludimeshEonilroachitis)g bEnchigsiasiss i BAL such as
acet oni t ri I (iatludihg alitrgeniiretgeed asthmatic idastian) vehrome pbefrustive puingngiyons nay
as_appr opr Lah?s_eage Pb‘}’*,?:y@ﬁﬂfit%bis,%ﬂwsﬂg ahb%ihiﬂé.@tﬁ@ﬂﬁe&iv@ncﬁmgnds
ment i oned heregi.n.. e ) .~Lihe above

G pclp HspaRrort LG BRI sich ARl

menti oned red 3 ose G onven r{.. The met hods
of formati on iRflpaaydiseases m&#‘ngﬁ?f&%?ﬁoﬁ’gb%‘%gé@%‘? 'Q't@gé"%onvent i onal
met hods appr aiiseiase er tloetatiee aaitielcanddntestialinflpmmadeny diseases seopadPYdo t hose
net hods di ﬁpt,}g&gﬁbd ékp‘@%@ﬂ@(iﬁtl’ade@]@ﬁ exsurufe. texts of synt heft I ¢ nmet hodol ogy
such as P J Koci emre{rﬁcgergrﬁgtcb ol PYRRe ifve R may be uddl &fFeat FOr any of

t he herei nbefore, reactions or .processes, .c nventl on | nmet hods of
heating and ¢8Iy SHAISFASEHPCOASPSOFHH® Exarpr-<® e@'%‘i‘f’rmaé' I%%%‘fi ng mantl es
and i ce/ sal t Hypeisensibdfyaeadtipas and disaasastal fieatentigl prIM_US ystesuWhichcati on, for
exanpl e crystraivk bs aifiapimatos eoetpomsnto(s g Kizheigrarisidisemay, rhenindifls, nadiiples
required. %rc%r@qgﬁrl-ﬂ*?rénﬁtﬁﬁDé%HQn%{al i soneric forms of the conpounds of
formula ( repared as. | ndl Vi | | ' I

pr ocedur es sd“gcﬁ'x ndgﬁgﬁﬁerpéﬁqniwggn&orrvg%g?lﬁélbggﬁ ([3%5 g‘fﬁ h%?rgé e\rﬁgg‘itrl'sa%%gri C

deri vatives dolypRsisagoriiingtivitis or pruritis.
Further examples of disease states in which the compound of the

invention have potentially beneficial effects include cardiovascular conditions

20 such as atherosclerosis, peripheral vascular disease and idiopathic
hypereosinophilic syndrome. Other diseases for which the compound of the
present invention may be beneficial are other hypereosinophilic diseases such as
Churg-strauss syndrome. Additionally, eosinophilia is commonly found in
parasitic diseases, especially helminth infections, and thus the compound of the

25 present invention may be useful in treating inflammation arising from hyper-
eosinophilic states of diseases such as hydatid cyst (Echinococcus sp.),
tapeworm infections (Taenia sp.), blood flukes (schistosomiasis), and nematode
(round worms) infections such as:- Hookworm (Ancylostoma sp.), Ascaris,
Strongyloides, Trichinella, and particularly lymphatic filariasis including

30 Onchocerca, Brugia, Wucheria (Elephantiasis). .

The compounds of the invention may be useful as an immunosuppressive
agent and so have use in the treatment of auto-immune diseases such as
allograft tissue rejection after transplantation, rheumatoid arthritis and diabetes.

Compounds of the invention may also be useful in inhibiting metastasis.

35 Diseases of principal interest include asthma, COPD and inflammatory
diseases of the upper respiratory tract involving seasonal and perennial rhinitis.
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performance |iquid chromatography (chiral HPLC). 25 The absol ute
stereochem stry of conpounds nmay be determ ned using conventional nethods,
such as Xvpag/gasyst al | ography. The salts and sol vates of Phe/EPospsahds of
formula (1) may be prepared and isolated according to conventional
procedures. Conpounds of the invention may be tested for in vitro
bi ol ogi cal activity in 30 accordance with the follow ng assays: (a) CCR-3
Bi ndi ng Assay A CCR-3 conpetition binding SPA (scintillation proximty
assay) was used to assess the affinity of novel conpounds for CCR-3.
Menbranes prepared 35 from K562 cells stably expressing CCR-3 (2.5g/well)
were nmixed with @rébmgddiskasesd ptingpalinteggt ntiudeé asBma anddatanimateryshan) and
Egg;lbat e?‘rCI ?dls@bﬁ&i Sand Uppe redpiialinptradt inidlvigpédadodalra ppsahial thimitid. 0. 5%
a or
Fouthlr di é%lslegylsg%f Pﬁr?él‘&@ rlté’l?st |39u@é\4ng£z;z['rﬂa¥ﬁhls§§%ﬁ et e

(Amer sham and i ncreasin

added and |n@ﬁ%‘&tQ@&tFP'ﬁteég@%trﬂét%f‘laSﬁT 5(‘15""1‘ BWCbZ’W C then counted on a
M crobeta @l ate cduwill be apmiesiatest ky thogskillpdia st rgepresgBd®  assay
vol ume was 1@@aimerfCoreiapy exterid to draphydris aswaslieasahalkrgamebrivyf f i tting the
data with a feQTé F%Hfﬁ& dogistic equation. Data are presented as the
mean pl C50 value at | | ogarithm onpncent r on,.qf coppound

whi ch inhibits %? 'g ; PRo ﬁamﬂaurlft% qgkfar/énufar@rﬁrgtusaftéxg thfemg)eu&p
experinents. aserqta) E03| nophi | Chenpotaxis Assay. Compounds were eval uated
for their ighi bi tmhyraaifsﬁlalstpromded)aés afpttier aspdot nbtheXiventiéivs icompburdsofner e

purified f ro &S pRRR 105%Qe&p@bﬁéﬁf‘&%ﬂatgﬁéﬁecﬁﬁir'uségﬁ|aﬂt i on using
a MItenyi tg\gar a'%on colunh and a magnetlc 10 Super Macs nmagnet as
previ ousl y d@g & Kita, 1998; J. nol o 161: 4340- 6) .

Cel I's were re-suspe é’\%ﬁa’é a'wtmvfor&emdfé%mouge "ES‘H'aadl?dor%cubat ed wth
cal cei n- AM ( [dblysiclogiaallyPrczbpisbleatalt T €olirate tBdreaf, fos use Folhedrsatvgente€ubat i on,

the eosi nOWhrhfﬁmw«ﬁétsqﬁ@hHmbﬁy | adthnfD@ahinfils, 5 mi n and re- suspended in
RPM /FCS at 2.2 mj r%{‘éofangﬁl' 3s E&t&@ vepfkﬁfs’ ;5r8 E}%@ heUusB'd S ren”flg of

t
For  cont 1ol AEB rae'o&armg bbb oo o4 e RN

eotaxin (an E‘.@&bemwmturapf@medmmeatl@emett&atmenﬂquwnw@tﬁ%r of a 96
vvel I chermt QoAdifbid, @g( st ok teitis. Recept or  Technol ogi es) . Eosi nophils (50

of d i on/ my, eqlduser oMali&naEREL b thiie i PRVBAHIRENSS fdriike T il ter plate
and | ncub qreatment of a human or animal subject suffering from or susceptible to an
inflammatory condition e.g. asthma or rhinitis, which method comprises
administering an effective amount of a compound of formula (1) or a
physiologically acceptable salt or solvate thereof.

25 The compounds according to the invention may be formulated for
administration in any convenient way.

There is thus further provided a pharmaceutical composition comprising a
compound of formula (1), or a physiologically acceptable salt or solvate thereof,
and optionally one or more physiologically acceptable diluents or carriers.

30 There is also provided a process for preparing such a pharmaceutical
formulation which comprises admixing the compound of formuta (1) or a
physiologically acceptable salt or solvate thereof with one or more physiologically
acceptable diluents or carriers.

The compounds according to the invention may, for example, be

35 formulated for oral, inhaled, intranasal, buccal, parenteral or rectal
administration, preferably for oral administration.

Tablets and capsules for oral administration may contain conventional
excipients such as binding agents, for example syrup, acacia, gelatin, sorbitol,
tragacanth, mucilage of starch, cellulose or polyvinyl pyrrolidone; fillers, for

40 example, lactose, microcrystalline cellulose, sugar, maize- starch, calcium
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20 at 37C for 45 mins. Cells remaining on top of the chenotaxis filter were

renmoved and the nunber of eosinophils which had mgrated were quantified by

readi ng twe oplsaser on a fl uorescent plate reader. |nhibiti @eTEPYes33 or t he

effect of conmpounds on eosinophil chenpbtaxis were analysed by fitting the

data wth a four paraneter |ogistic equation. Functional pK; values (fpK;)

were generated 25 using the equation bel ow (Lazareno & Birdsall, 1995.

Br.J. Pharmacol 109: 1110- 9). fpKi = 1C50 1+ [Agonist] EC50 30 The

conmpounds of the Exanples were tested in the CCR 3 binding and/or

eosi nophi | chenotaxi s assays (assays (a) and (b)). The conmpounds of the

Exanpl es t esipadsphatd bres bR 3utiricadisntpr axamplet ppgresiuny siposdesieafic®Cids0 val ues

Iegsi tngghlr ?ngﬁalﬁb (iykihyieneldiftot engiRian disin@igrants, foxeapims, poestd etdrdh) the CCR-3
iven in

The 35 1 abl &patpIoeE SoinSAART art Bl ol 7 el Sk e

PCT/ EPO3/ 033 350myaY LR aFe 5 Theablptomay b cgalsd Aex APl TSl e st at es

i n which tifekoowp@uthe 20t the invention has potentially beneficial

anti -i nfl ammat or y @&f Rgidsprieparatiolss iy bafrethe dbrnt diefor esaplat aqueous pact such

as bronchiti ﬁlgig r?l_rl.lgfo 8,(%)?]]@%,%%@&%} EWU?% or BH@BCEH RS B preserdcd BFB 5
éod(cepg

(1 ncl udi I asth ) ' i
pul ronary . di% b bl Wih g SFEE Bt VR, el bda'" Y

rel evant ~ di seush liquidareparatas Ry eankin seryveptionah addias ich £8 SHREAAING, act
such as i nt@sigent) forierdrnplensdrbitol sptiup emsthy! dativloseli glgcasaislganaytup: y bovel
?'nfsfgrsrﬁa E g-r 3'9 %ﬁ%g@;}eogogmce?ﬁﬁ%&m&se%&%%aﬁyl @Bliilbdes hluaitluintesbiensd
enpomure. RGPS ARG RSN PR, bR,
nephritis, sKNeNQiplgatesEacagiBMORAqeaYs Yehides &h@?y CAR ‘é?&dlg’v‘?ﬂ@ "5 tis and
hyper sensi t i éxaynpleealotond o8, feantionkitee aseanubéil, ik esters; prapyisae glyae! o5 piivém whi ch
have an i n{4 aEBHoR oY pFRBRANGSY, fdrexgmpltl Aleiyi®r propylips hpdrexybeaniates or s,
mul tiple o . . . .

sorbic acid. The preparations may also contain buffer salts, flavouring, colouring

and/or sweetening agents (e.g. mannitol) as appropriate.

For buccal administration the compositions may take the form of tablets
or lozenges formulated in conventional manner.

20 The compounds may also be formulated as suppositories, e.g. containing
conventional suppository bases such as cocoa butter or other glycerides.

The compounds according to the invention may also be formulated for
parenteral administration by bolus injection or continuous infusion and may be
presented in unit dose form, for instance as ampoules, vials, small volume

25 infusions or pre-filled syringes, or in multidose containers with an added
preservative. The compositions may take such forms as solutions, suspensions,
or emulsions in aqueous or non-aqueous vehicles, and may contain formulatory
agents such as anti-oxidants, buffers, antimicrobial agents and/or tonicity
adjusting agents. Alternatively, the active ingredient may be in powder form for

30 constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.
The dry solid presentation may be prepared by filling a sterile powder aseptically
into individual sterile containers or by filling a sterile solution aseptically into each
container and freeze-drying.

The compounds and pharmaceutical compositions according to the

35 invention may also be used in combination with other therapeutic agents, for
example antihistaminic agents, anticholinergic agents, anti-inflammatory agents
such as corticosteroids, e.g. fluticasone propionate, beclomethasone
dipropionate, mometasone furoate, triamcinolone acetonide or budesonide; or
non-steroidal anti-inflammatory drugs (NSAIDs) eg. sodium cromoglycate,

40 nedocromil sodium, PDE-4 inhibitors, leukotriene antagonists, iNOS inhibitors,
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15 sclerosis) H'V and AIDS denentia. Conpounds of the present invention may
al so be of use in the treatnent of nasal polyposis, conjunctivitis or
pruritis.wbusosesrl exanpl es of di sease states in which thePcomposioas3df t he

i nvention have potentially beneficial effects include cardi ovascul ar
conditions 20 such as atherosclerosis, peripheral vascul ar di sease and

I di opat hi ¢ hypereosi nophilic syndronme. O her diseases for which the
conpound of the present invention nmay be beneficial are other
hyper eosi nophi l'i ¢ di seases such as Churg-strauss syndrone. Additionally,
eosi nophilia is comonly found in parasitic diseases, especially helmnth
i nfections, d&ydtaséand elastase ipdhiiess, beta-R ntempinganéagonists gneRINGER be usef ul
in treating iagbhiset betd adrensigigadentsutyizsrsalrmeteioleathiutantol sfoaaterol f
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Tri chi nel | & temprepentinvantian pig Q%ﬂﬁﬁ'ﬁﬁrﬁ’%'"fqomﬂaé@ﬂ yith ﬁ&%&?%@p%‘?mc hocer ca,
Brugi a, Wichexeats(nbtrepllyeatninisiesgd byTthe intatggbonidisangisat toste;, thattheiresulizaly be

useful as an éihamamu@arcsﬁ@bwon REFBE aaRthierdadyahs' fdaicd dr ttrahasat ment  of
aut o-i nmune eases such as ograft ti ssue rej ection after

transplantati 8‘#: "rheumatoid arthritis and di abete ounds of the
i nvention may al s&95ePquaes af thednyertionmay sgnyrRsvetly iglag%w§§r%'§eases of

princi pal 1hteenemts cofntoramplswlﬁm taCEPmMgdrgibodyf weightapisfefabld0dddges of t he

upper respir aog ;{f | b réi@ae&ﬁymmwdomﬁg/a@aowwé.ghnandat 136 WO
03/082861 PCL §§ ‘[Bﬁ Eﬁ‘é eEtoc' ﬁr‘ﬁé§8§||y°fTh% rQ&éé)aé)smrﬁgg i ncl ude

ast hma and |n | nvol vi ng

{
seasonal and V}ﬂléPfe‘?ﬂ‘ﬁr%ﬂ ‘?prﬁ §°t°rslf15'f: ﬁaﬁ%gﬁﬁgr@ggg C'Q?%“%‘f rbarefqg}c? | e
i nt erest mclqcpdéltlombffamtlmtyartﬂ he pasisulapfouleef apainistialianedoseAl tract such
as inflanmpg ory bomebughosttheiesériptibn and thebeaiappridch fallew, wnjesstbse skilled in

the art Lhat GR{GS AGRS: DRERID b whiPBlik, Cérndtvaﬁétﬁﬂ)é <8 8ad to
rophyl axis gs _we
ﬁenlto i gned abg%"pr@gﬁp%ﬁ] Bﬁ’s"?%r%m)ﬁ ?F rsgolpg%LnZ@ﬁ& g#]{)a'# §f)%a
agents. 10 THeteger & steruer gsper Pidaigoars bt pattpile expysion of (ﬂ"y |"H%%er‘it ion a
conmpound of dratepudragrédiy ofdntegensioy stepsogi cal | y accept abI e salt or solvate

thereof fopguse asr@ﬁnvém|bhvs€1||&sm%&&p@yﬁelf@reﬁ&etat but TORI > Way it byh e or e

provi ded a COfI’TP%Hg E%me‘ﬂ%rrm a(l), or a

For the avoidance of doubt, the free bond on the R' groups as presented
in the Tables signifies the point of attachment of the R' groups to the residue of
the molecule.

25 It should be noted that, for clarity, compounds of the Descriptions and the
Examples are referred to by number, for example "Description 3" and "Example
26". The structures of the Example compounds so referred to are given in
Tables 1 to 9.

30 General experimental details

Mass Directed Automated Preparative HPLC column, conditions and eluent
Mass directed automated preparative high performance liquid

chromatography was carried out using an LCABZ+ 5um (5¢cm x 10mm internal

diameter) column, employing gradient elution using two solvent systems, (A)

35 0.1% formic acid in water, and (B) 95% acetonitrile and 0.5% formic acid in
water, at a flow rate of 8ml min™. Mass spectrometry was carried out using a VG
Platform Mass Spectrometer, with an HP1100 Diode Array Detector and
Accurate Flow Splitter.
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physi ol ogi cal |y acceptable salt or solvate thereof, for use in the
treatnment of 15 inflamatory conditions, e.g. asthma or rhinitis.

Accor di ngwoesasasther aspect of the invention, there is praoeird®d3/oises use of
a conmpound of formula (1) or a physiologically acceptable salt or solvate
thereof for the manufacture of a nedicanent for the treatnent of

i nfl ammatory conditions, eg. asthma or rhinitis. 20 In a further or
alternative aspect there is provided a nethod for the treatnent of a human
or animal subject suffering fromor susceptible to an inflanmatory
condition e.g. asthma or rhinitis, which nethod conprises admnistering an
effecti ve amu@aiS@ystenconpound of fornula (1) or a physiologically

accept abl e Sé\*nte fQITO\AﬁI‘Rj Mﬁhfé thenredgraghy ViBss SpERRLBely OB BYgetmwadie

i nvention mag‘  fornmul ated for admni stratlon in any convenient way.
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thereof, andolptn, ehding witbrselventsmbr-e0 g haw fﬂrmgaa,%d P.(d8epladmnmogiunuent s or
carriers. 30 gtBRtEinivvatért 8Ad B-095:6 @de@dnipile0ass + MO5%vaPomic geid Uatha fiow
phar maceut i Cg%te Jr % éﬁé@ {nﬂﬁhté’m'rﬁé‘ FGIRWRI : gdlogr%&eﬁﬁﬁﬁd‘dcﬁgwbé‘%s%’%% f

di

f la (I | th
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according tof@m‘e1mmemurofho HeQ7 /A over &éamips-e, be 35 forrmulated for oral,
i nhal ed, |10 MywedsiMS dysteaalisedramionbraasd spactrometes witheeledtrasptaydonisation

preferably F Mhod¥, BbsiBY r?éd’a%éBﬂszt@RhSﬁﬁaﬁ"@nQ@B@Hb@@ afrRf, or al

adm ni strati mag contgaln coqvent i onal “excipients such as binding agents,
for exanpl e %@B—%@%ﬁﬁ—g@?—ﬂln sorbitol, tragacanth nucilage of
starch, cel | UihggBosIay,dapsi Apeciiay Wees daisreined; on & 5P pBR9/4 englpgnpres

| act ose, m crspectyshetet, i+ve tn@rﬁosbmsesowcgmmpemume%oé’ﬂapme tempeiatures 37 WO
03/ 082861 PLH-BROISRAI3Pooceh@pRhddtectoh wasdirdre; 1004850 @anlus Conffoupdanpl e,
magnesi um st Wergiﬁect&s %a{dé:?ofagtn%{turetcﬁls&v&rﬁ‘@'c% H¥| '% oglll‘1¥ﬁ18l1 QJndSéé% ca,
¢

di si ntegrants ose so I 'um or sodi um

starch gl ycold %ﬁ'\éaQB‘?OWWﬂ ”'Eg"éﬁaée &ia loysra escgg*r rT"Quryl sul phate. The

tabl ets nay [Bolidphbss ) i Be 5 known in the art. Oal

liquid pr epar‘@@XQ@ﬁarﬁﬁMs&@té Flaéﬁ'lSCf(CHmI@‘fonlcfén’d solidmplage eripaions or  oily

suspensi ong, ?Ié% ons, enulsions, syrups or elixirs, or nmay be presented
C

as a dry pro onst | tOBti on with water or ot her sui tabl e vehicle
before use. emperatures are in

Descriptions
Description 1: 2,2.2-Trifluoro-N-(morpholin-2-ylmethyl)acetamide

25 To a stirred solution of morpholin-2-ylmethylamine (3.1g) in methanol (70mt)
under nitrogen was added an ethereal solution of ethyl-o,a,a-trifluoroacetate
(5ml in 20ml ether) which had been washed with saturated aqueous sodium
bicarbonate, water and brine, and dried. The mixture was stirred for 30 min at
22°C before removal of all volatiles in vacuo. The residue was dissolved in

30 methanol (10ml) and the volatiles again removed in vacuo to give the litle
compound as a white crunchy foam (4.9g).

Thermospray Mass Spectrum m/z 213 [MH"].

Description 2: N-{[4-(3,4-Dichlorobenzyl)morpholin-2-ylimethyl}-2,2,2-
35 trifluoroacetamide
To a stirred solution of Description 1 (3.3g) in N,N-dimethylformamide (50mt)
under nitrogen was added potassium carbonate (2.46g) and sodium iodide
(2.12g). A solution of 3,4-dichlorobenzyl chloride (2mi) in N,N-
dimethylformamide (10ml) was added dropwise to the mixture. The mixture was
40 stirred at 22°C for 18h before the volatiles were removed in vacuo. The residue
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Such liquid preparations may contain conventional additives such as
suspendi ng 10 agents, for exanple, sorbitol syrup, nethyl cellulose,

gl ucose/ swgaws/088sup, gel atin, hydroxynet hyl cellul ose, cacCh@mrysrelssyl

cellul ose, alum niumstearate gel or hydrogenated edible fats; enmulsifying
agents, for exanple, lecithin, sorbitan nono-oleate or acacia; non-aqueous
vehicles (which may include edible oils), for exanple alnond oil,

fracti onated coconut oil, oily esters, propylene glycol or ethyl 15

al cohol ; or preservatives, for exanple, nmethyl or propyl p-

hydr oxybenzoates or sorbic acid. The preparations may al so contain buffer
sal ts, fl avowakpgrtitionddbetivegn dehbranetbare{i@0mardgatiratef @qgeousanni t ol ) as

appropri at e. gEQhmtsfsHate?SHIitINEORN ! ThRe bRfANKAIAZEE Was@Bséfigntlypkastidde form
of tablets OEH;\ ﬁaﬁlﬁnlgﬁss &Wt%%@ﬂgqqls's%dﬁlﬂpgﬁ%ﬁaqg Iuﬁ'@rﬂ@%{ 50:1212aﬂ_<.}11e_ conmpounds
may al so be P P 28" positorres, e. cong al ni convent i gnal
supposi tory Wats{5&pl Refgee GWEEQVSUFPQFe%VmEBPQ?teg "&6’89 iagia?.vaﬁ‘?@ '%Ppounds
accor di ng t50thehsolvemt antacoo torgiye alpsie yadlow@ilmThea oé avas gurifigrhbye Riotaos)

admi ni strat i gasHshrBRhtsyrdghyemid 00y SiicaCeifviigel oluting Withi 25%retayl dicatale ine
presented i ncgc?éﬁexgﬁ?,ietf){ggfgrfhe Hifl cARSEHAGR é‘éolfﬂqégé'bﬁ’?z.g'f yal s, small vol une

25 i nfusions r ( ose containers with an
added prese#—@ﬂ‘{lg\?&?ﬁ?%'ncyﬁ%% P?E&Wé"%é/ﬂ@'gﬁ'such forns as sol utions,
suspensi ons, or enulsions in agueous or non-aqueous vehicles, and may
cont ai n f oroMpegtritivn 32d843.4-BictdbrobsnBMtriorghalid@ntimettinldrhiees, anti nmi crobi al

agents and/ okt élﬂn.‘éhts\sg{t,\’igié g%@éwigﬂg?mgw ih oy Elhl) driewast isvd
e
e

| ngredi ent gy DLy o8 ban 203, TRERHS t\,\'/%%tiWeIiLEtE °%51§oPa e
vehicle, e.g agtagp?qig,taawglgcgﬁ_qqa St | % 0 rg (EStiregd gL 2a Kok ori g
present at i on 18aypefsse ﬁweepaﬂwéaolwgaﬁrpmv%ma/a%@rWaéer;%‘émawaa@és?gem| y into
i ndi vi dual sty inixture entrastee mith ethybgcdtatel(8 n@0enl)s tTeei dombieiduarganic asept i cal | y
'nto e?‘tc_h 15° Qb \REredtshEE ﬁfﬁﬁQvé#érxsm-an}ifsat&@tea@qn&ilsaga)dmhaylwtrJr{) i calt_
conposi tions acecor . v i nation
oS " 0 b i Sl o o et

ant i chol i ner dhe sy isvacyaie givaA RERR'S f"adg'ﬁt‘%'w ffigd Xgﬂ)??%st er oi ds,
e.g. fluti cadlaskecpooptagnathy,onoe80eailiccheastidge eliitipg withda®t, nonet asone
furoat e% | t 1 i Epidieemandeaiznoleies@ambiviRsNItdA. ThE requid Siaelicrisdedre |
anti-in % r i & #gi rom

sodi um PDE- Bﬁ{]bﬁ}egla{lﬁgggé Q?%@?ﬁcgﬁtgﬁgﬂé%@gﬁ?gﬁ%?ﬁ@ |nr11 | n:af‘é%?é; 38 WO
03/ 082861 PCEPieBiess kSS9 Typtase and el astase inhibitors, beta-2 integrin
ant agoni st s &SdMadRrIcE min, Mass Sgeelrwn vz 85 Bdd. adr energi ¢ agents such as
sal neterol, sal butanol, fornoterol, fenoterol or terbutaline and salts

thereof; or yudhtdnt: ! M3 295RhSrdbedzyMYrbRIAIA-Hmethylamine (alternative

25 synthesis)
A mixture of 2-[(3,4-dichlorobenzyl)amino]ethanol (Chem Abs No. 40172-06-3,
0.980g) and 2-(oxiran-2-ylmethyl)-1H-isoindole-1,3(2H)-dione (1.10g) was
heated at 80°C under nitrogen for 3h. The resulting solid mass was treated with
concentrated sulphuric acid (1.5ml) then stirred at 150°C for 24h. The mixture

30 was treated with water (100ml) then washed with ethyl acetate (2x100ml). The -
dark aqueous phase was basified to ~pH 12 using 5M aqueous sodium
hydroxide, then exiracted with ethyl acetate (2x100ml). The combined organic
extracts were washed with water and brine, dried (Na,SO,) and concentrated
under vacuum to give the title compound as a brown oil (1.02g).

35 Mass spec. m/z 275 (MH").

Description 5:1-[(2S)-4-(3.4-Dichlorobenzyl)morpholin-2-ylimethylamine
Description 3 (racemic mixture, 8g) was separated into its single enantiomers by
preparative chiral-HPLC. The separation was carried out using a 2" x 22cm

40 Chiralpak AD 20um column, Merck self pack DAC system, eluting with 95:5:0.1
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agents and antiviral agents. It will be appreciated that when the conpounds
of 5 the present invention are adm nistered in conbination with other

t her apeutwo o3agpsnt s nornal | y adm ni stered by the inhal ed ®eCTiEPDI/@IIESal
route, that the resultant pharnmaceutical conposition may be adm nistered
by the inhaled or intranasal route. Conpounds of the invention may
conveniently be adm nistered in 10 anounts of, for exanple, 0.001 to
500ny/ kg body weight, preferably 0.01 to 500ngy/kg body weight, nore
preferably 0.01 to 100ng/ kg body wei ght, and at any appropriate frequency
e.g. 1 to 4 times daily. The precise dosing reginen wll of course depend
on factors sgg\) Heptdriee dbselutpethbnal: diettlylamirieqfiow rdte: Shyal/raindvecdinding i on of
the pati ent, W%té&%n@%i’nﬁf'lgaﬁ{plé %Hﬁ%réifaréﬁﬁ‘ A0rhg SrhIB it DOEEB:2 (¥A)

Thr oughout th Scrl ptl.on clairms which follow, unless the context
requires ot h8P¥ 8ettfeﬁ‘é’ ?tﬁm%"f) 4

n

r| se', and variations
' conpri ses' Jhﬁiﬂiém g\ opRingdds g'ﬂ%‘ﬁ’dp'feﬁa"%?;&iﬁeref%@? Usi on of
a stated isntieged3.@mirstep or group of integers but not to the exclusion of
any other integer or step or group of integers or steps. 20 The invention
|5|Ilustrat«igs in no way |imted by, the follow ng

Exanpl es. —ate ‘ . _1h e bagnd. o e-Rl ups as
presented i ﬁ%“l‘féy qiless Sts Eﬁ %ﬁ"s ca;\ef’%?@ﬂﬂgﬁ C ghd ﬁ}?@ R groups
to the resi direated dromsmltb@gn@ent@sedl Sculpéwae peid 1§2-SAbt ddpetrpixture was thenarity,
conpounds @f hbbt%d@%ﬁéffukaﬂ@ﬂﬁBf&tﬁﬂ rbdaetion RXEtONE Was edoted @f22°Cantditieerby nunber ,

];Eggngﬁgngl)ﬁp; %ﬁrv{gg\t <%|gt§\or%m ”@:89 éArr]r?rﬁomal_ g&ﬁn&{ (’l }\Hé@ﬁ\eﬁf Gteng N
exper i ment al aag?‘iﬁ‘)?wl\?&s‘g' 90389 e&foﬁlggﬁl@i nrﬁ'rl?p(:lﬁ%‘p ?

of u rm
condi ti ons amdueduscphiasemessegniaied and axiresiedvil rb@remrpm@th@nalﬁ O@)-f or mance
liquid chr oﬂmbqgnm{eyj organic phaseatlawashediwith eatet (GABZandShe( Beapoxatédnm

i nt ter nal (f% g8 %&f@amu@ms%a@gm@daﬁIdﬁdﬁtoé&?%;mggoa/h@tw&%dwﬁt.@FI venéI
syst ens, o.for | opacetonitrile an
0.5% fornic a?cY?%orﬁg?d Qe &8?0% tféso%m@a §?8m nmn' . Mass spectronetry
was carried out using a VG PI at f orm I\/ass Spect rometer, w th an HP1100
D ode Array [Dedsenpti ) : yletemaniEsse
PCT/ EPO3/ 033 3th b-tiridricayhf em
20 Description 3 (0.613g) was dissolved in methanol (12.3ml). D-Tartaric acid
(0.335g) was added and the slurry was heated to reflux for 50min. The mixture
was allowed to cool to 0-5°C and the precipitate isolated by filtration to give the
title compound as a white solid (0.4g).
ee: 76%ee
25 Chiral analytical HPLC (Chiralpak AD column, 4.6 x 250mm, eluent 50:50:0.1
MeOH: EtOH: Butylamine, flow rate 0.5ml/min, UV detection at 220nm), Rt
8.9min.

Description 7: 2-[4-(3.4-Dichloro-benzyl)-morpholin-2-ylmethyll-isoindole-1,3-

30 dione
A mixture of 2-[(3,4-dichlorobenzyl)amino]ethanol (2.038 g) and (S)-2-(oxiran-2-
ylmethyl)-1H-isoindole-1,3(2H)-dione (2.032g) in tetrahydrofuran (3.3ml) was
stirred and heated at reflux under nitrogen. After 21.5h more tetrahydrofuran
(12.5ml) was added and the mixture was cooled to 3°C. Triphenyl phosphine

35 (2.793g) was added and the mixture was stirred until all the solid had dissolved.
Diisopropylazodicarboxylate (2.1ml) was then added over 12min maintaining the
temperature at <7°C. After 2.25h the mixture was allowed to warm to 22°C. After
5.3h more triphenylphosphine (121mg) and diisopropylazodicarboxylate (0.09ml)
were added. After 22.5h the reaction mixture was concentrated to near dryness.

40 Propan-2-ol (12ml) was added and the concentration repeated, this was
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The follow ng Liquid Chromat ography Mass Spectroscopy (LG M5) System was
used: This system used an 31li m ABZ+PLUS (3.3cm x 4. 6mm i nternal dianeter)
5 col um,weloaws2sgl Wit h sol vents: A - 0.1 %/v form c aci d PETEPOTIIBBW Vv
anmoni um acetate in water; and B - 95:5 acetonitrile:water + 0.05%/v
formc acid, at a flow rate of 3 ml per mnute. The follow ng gradient
prot ocol was used: 100% A for O0.7mns; A+B m xtures, gradient profile 0O -
100% B over 3.5mins; hold at 10098 for 1.1 mins; return to 100% A over
0.2mns. 10 The LC/ M5 system used a micromass spectroneter, with

el ectrospray ionisation node, positive and negative ion swtching, nass
range 80- 100fiép%at@dtbnce'ﬁﬁtﬂénmé propihesol firal) was ddechaspthayniMasswapect r a

‘é‘gLrngetg;rg‘e g% %%Iﬁﬂg'sﬂﬁrﬂ?%fcoo%?&@?@ﬁﬁ@ﬂ{en%ﬂ@ré ts:or;:ly,
ot T TR L
B -a

det ecti on ma
gueous ammmoni um

m xture of s(ﬂMEWt@ddbﬁ@)ﬂﬂ%‘i inyagsoaR° ﬁéﬁ@!veé%p@%

acetate, ats a flowrate of 0.7m/mn. Solid phase extraction (i on exchange)

' SCX' refer Sobecrp‘iiemst - RitrdBheny 4= @ SébnbeBEAzyAfigipislihizd phase extraction
20 cartridges SRSk fures are Tn C Descriptions Description 1

2,2, 2- TI’If|U¥I|]%eNylp|U| 5t i n- 2- yl met hyl ) acet de 5 ? 5? tirred solution
of nor phol | nIEeW‘VIﬁ‘ﬁ‘d (AW 23294pd togofulem g 0. ﬁqsﬂe ni trogen was
added an et h@rsdamnsa) |utdcm1mrameﬂ§llah9(3rd) witlstiring auwé?aemean@rog@rsﬁmeu n 20n
et her) whighshagorPRa8 cHEIsN/HI0G At 5 sdlution FFd-siioishengl chistblormatbi(dRbgnat e,

water and br 'irf&cl?lgﬂﬂ eci.lﬁél'%d(t'l NEadBdtel o Sﬁ‘ué fe8 Itérf?'i‘m)?tgrer\hék éﬁredzzc

bef ore renova es I n vac solved in 30

met hanol ( 10MN* aaﬁ wlg{qnw@;% yﬁﬁ ‘?Wﬁmg’djjq%ﬁ Wﬁét&%ds‘fv@‘ér e the title

conpound as Mmldreddwbﬁ&ayaﬂd&ﬁmeﬂl rg@p in TaruonBYficaiionBy Biokgediasim m z 213

[ MH] . Descr ichtonttogtapty ¢r ditiéa3gel, eluting with 35% ethyl acetate in cyclohexane,

4-Di chl oroﬁtgegéyém[ﬂg thyI }-2,2,2- 35 trifluoroacetanm de To a
0

ander it 7 ogef-UgsR aﬁﬁgw‘sp@iaaédg» STk bt St o for e ge (sort)

under nitrog
(2.12g). A solution of 3,4-dichlorobenzyl chloride (2nml) in N, N
di met hyl f or nmésdﬁ)t(oih(ﬂﬂ4—N\A@hemi,dlHﬁSH#@Mcﬁ;éﬂctrob&ﬂml)mbmhqijreZ- The mi xture was
40 stirred atnféfayi@iabidie before the volatiles were renoved in vacuo. The
residue 20 Description 9 was prepared in an analogous manner to Description 8 from

Description 5 (0.225g) and 4-nitrophenylchloroformate (0.182g) to yield the title

compound (0.2g).

LC-MS Rt 3.1mins. Mass Spectrum m/z 441 [MH"].

25 Description 10: [(2S)-4-(3.4-difluorobenzyl)morpholin-2-ylJmethylamine
Description 10 was made in an analogous manner to that of Description 5.
Preparative HPLC retention time 28.3min

Description 11: 4-Nitrophenyl [(2S)-4-(3,4-difluorobenzyl)morpholin-2-
30 yllmethylcarbamate
Description 11 was prepared in an analogous manner to Description 9 from
Description 10 and 4-nitrophenylchloroformate.
LC-MS Rt 2.52mins. Mass Spectrum m/z 408 [MH"].

35 Description 12:_[(2S)-4-(3-chlorobenzyl)morpholin-2-ylimethylamine
Description 12 was made in an analogous manner to that of Description 5.
Chiral preparative HPLC retention time 26.1min

Description 13: {(2S)-4-[(5-chlorothien-2-yl)methylJmorpholin-2-yl}methylamine
40 Description 13 was made in an analogous manner to that of Description 5.
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40 WO 03/ 082861 PCT/ EP03/ 03335 was partitioned between dichl oronet hane
(100m ) and saturated aqueous sodium carbonate solution (50m ). The
or gani ¢ pwWeg/0smsl subsequent |y washed w th additional satraratresiomglieous
sodi um car bonate solution (2 x 50m) and water (50m ) before drying over
magnesi um sul phate, filtering and evaporation of 5 the solvent in vacuo to
give a pale yellow oil. The oil was purified by Biotage flash
chromat ography on a 90g silica cartridge eluting with 25% ethyl acetate in
cycl ohexane, to give the title conpound as a colourless oil (2.97g). LC M
Rt 2.63 mn, Mass Spectrumm z 371 [ MH]. 10 Description 3: f4-(3
4- Di chl or obeGhirh)prepgrhtive IHPRC vétentisniniead$.Aaimo a stirred sol ution of
Description 2 (2.97g) in net hanol (1 5rr1) and water (5nml) was added
pot assi um caQna : ‘ [1Fmefohbfi-2- 18h before
t he met hanol =W ) ano
extracted w e gcetate (3 x 30n1) The conbi ned organi¢c 15 phases
wer e washed W&wmrpp@md insan am%l@wsm@a Q@iﬁﬂgﬁbﬁ frem de
solution (1 Od¥strigiivhor3eardr4+higpltargichibesformmateul phat e, filtering and
evaporat i on bmhhﬂtﬁgbﬁﬁﬁt MaSs %BEMAINS AygiaMe [Hp@l e yel low oil. The oil was
purified by I ot age chromat ography on a Og silica cartridge eluting
with 75:8:1 dichl ororret hane/ et hanol/O 880 ammnl a sol ut| on.
fractions weespipti : 1e28)4n(d-Cherodsilunserbency)
title corrpmmidldaerta)utwte‘steurl ess 0|I (1. 859). LC/NB Rt 1. 77 mn, Mss
Spectrum iz 275 [M+]. Description 4: f4-(3
4-Di chl or obenzvl ) nor phol i n-2-vl | met/b)/l anpne (alternative 25 synthesis) A
m xture of 2-[(3,4-dichl orobeBagtNam ngi janol (Chem Abs No. 40172-06- 3,

oi nd

e

e mxture

The required

-Q-

0.980g) and 2-(oxiran-2-ylnmethyl)-1Hi ol e-1, 3(2H)-di one (1.10g) was
heat ed at 80C under nitrogen for 3h. Th sulting solid nmass was treated
with concentrated sul phuric acid (1.5m ) then stirred at 150C for 24h. The
m xture 30 was treated with water (100m) : asBled with ethyl acetate
(2x100m ). The dark aqueous phase was basi to -pH 12 using 5M aqueous
sodi um hydroxi de, then extracted with ethy ate (2x100m ). The

conbi ned organic extracts were washed with er and bri ne, dri ed (Na2st™4)

and concentr e un uu | wn oi |
1ossy 5 A Bl 1y R e
4-Di chl or obe BPRHZ6Y pi &9-26Q)J0 dichierarprinana (ﬁ-’@" W keatpd v X‘%{B fii ¢
m xture, 8§ (0aS7sd)pmdaa-eloior-Budroergyirybmider( 8270k Mdtes stisfing for 18hrs the
mixture was purified by applying directly to an SCX ion exchange cartridge (10g),
eluting with methanol followed by 10% 0.880 ammonia/methanol. The basic
fraction was evaporated in vacuo to give the title compound (0.37g) as a
colourless gum.
20 LC-MS : Rt = 2.46min. Mass Spectrum m/z 359 [MH"]

Description 17: C-[(2S)-4-(3-Chloro-4-fluoro-benzyl)-morpholin-2-yl]-

methylamine
s, O
HZN/ l: j
N

Cl

F
25
A solution of Description 16 (0.36g) in dichloromethane (1ml) was treated with
trifluoroacetic acid (1mi) and allowed to stand for 1 hr. The mixture was
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preparative chiral-HPLC. The separation was carried out using a 2" x 22cm
40 Chiral pak AD 20pm col um, Merck self pack DAC system eluting with

95: 5: 0. 1 wob3m£s868/ 082861 PCT/ EP03/ 03335 (v/Vv) heptane : pabapsoas3et hanol :
diethylamne (flow rate: 55m /mn over 40mn, UV detection 225nm; sanple
| oad preparation: 400ng sanple in 20m 3:2 (v/v) absolute ethanol: system
eluent. The title conpound (2.49g) was obtained as follows: preparative
HPLC retention 5 tinme 23.0 mn. Description 5: (Alternative procedure) A
slurry of Description 7 (1.00g) in water (8.5nl) was heated to 75C and t hen
treated dropwi se with concentrated sul phuric acid (2.5m ). The m xture was

then 10 heatggkentraterdfih icuoMridahe ?é’smdeft%rtﬁtméﬂ betvesntidhictoimethaneahed to 22C
and then tr e%&ﬁgou\gstora ol l%r‘% A¥e! ha aé&ﬁl@rﬁ 254 z SRiaid pHasé 7ML) was

t hen added onet ha was added.
The aqueousd Bﬁ‘i@\égﬁﬁs) é'?ﬁ%ff%‘?‘le@ Shye VFBBE%H’ RiveRY r%‘ UheHS  onet hane (1
orn). The cggmggmﬂ(ﬂ'«’f&m@am@ydemm@shed with water (5m) and then
evapor at ed 515CtaSdRtrEE 2 0mihhBlase Spettanmmasz 259fMbiSlol ved in di chl or omet hane
and the solvent re- evaporated to give the product as an oil (662ng).

Descri ption hapam ne
salt wth D85 li%" \gmvgvﬁlél ¥ ”éiu'f:ved in

- Q TE)
met hanol (123&@5&9&@&&1@@5 aci d (0 3359) was added and the slurry was

heated to reflux for 50m n. The mxture was allowed to cool to 0-5C and

the precipitate isol ated by N B to give the title conpound as a
white solid (0.4g). ee: 76%e Il’ﬁj\ anal ytical HPLC (Chiral pak AD

colum, 4.6 x 250mm el uent 50: OH. Butylamne, flow rate

0.5mi /nin, U detection at 220nn), Rt § 9 Description 7: 2-14-(3

4-Di chl oro- benzyl ) - nor phol i n-2-yl et hyl | - i 50|Nndol e-1,3- 30 dione A m xture
of 2-[(3,4-dichlorobenzyl)am no] et hanol (2.038 gha¥ (S)-2-(oxiran-2-

yl methyl)-1 H i soi ndol e-1, 3(2H) -di one (2.0329) et rahydrofuran (3. 3ml)

was stirrf(g and heated at reflux under nitrogen="Afg er 21.5h nore

tetrahydrotiuran 2. .5mL C.
Tri phenyl phd°S CHMPQ of 'QO%? Saqwigfogra%eée g&ﬁ{g“éﬁﬁ){%@% 8&%'%“;;%%”%% unti |
all the soli d5lﬁlﬁdﬂ &%y@w@ated ﬁOP‘é@ﬁr‘ﬁ PéQ'H %ar%@%ﬁ—’b—( $as then
added over 12réthylamiret @i070md) it hehydrous dichloromethane (2mil). After stirring at

room temperature for 18hrs the mixture was concentrated in vacuo.

15 Chromatographic purification on silica gel (Varian Bond-Elut cartridge, 59),

eluting with a gradient of ethyl acetate/cyclohexane gave the title compound

(0.19g) as a colouriess oil.

. C-MS : Rt = 2.66min. Mass Spectrum m/z 424 [MH"]

20 Description 19: 2-Methyl-2H-[1,2,3]triazole-4-carboxylic acid amide

2-Methyl- 2H-1,2,3-triazole-4-carboxylic acid (Bull. Soc. Chim. Fr. (1976), (11-
25 12, Pt. 2), 1831-2) (0.127g) was heated under reflux with thionyl chloride (2ml)
with stirring under nitrogen for 1.75h. The excess thionyl chloride was
evaporated in vacuo and the residue dissolved in tetrahydrofuran (8mi). 0.880
ammonia (1ml) was added to the stirred solution at room temperature, and the
mixture was stirred at room temperature overnight. The mixture was evaporated
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tenperature at <7C. After 2.25h the mxture was allowed to warmto 22C.
After 5.3h nore triphenyl phosphine (121 ng) and

di i sopr opybazosisear boxyl ate (0.09m ) were added. After 2PCFHEPOHI@33sEacti on
m xture was concentrated to near dryness. 40 Propan-2-ol (12nml) was added
and the concentration repeated, this was 42 WD 03/082861 PCT/ EP0O3/ 03335
repeat ed once nore. Mdre propan-2-ol (12m) was added and the m xture was
heated to 70C. After 0.5h the slurry was cooled to 22C and then after a
further 2h the product was collected by filtration. The bed was washed
wth propan 2-ol (2x4m ) and then dried in vacuo at 40C to give the

Brgquﬁlt, 2. iessffngiaﬁﬁb \ﬂectgclaﬁﬂe dorh dLl'ngl ] hitTé ;ﬂcn?ﬁo.lon).NMt(ao on)
-al cnl oroone ) mgeé-m- 2{ (gﬁ‘ carpanmate Irie y_amne . was
i Egi

added to sol 1on [50g, 0.545mmo1) in dichl oronet hane
(3ml) with stirring at 20C under n|trogen The 10 solutlon was cooled to 0C
and a sol uti Pesaipti 2Hetiyl-2 ohfwnethyiangne hydroghlendesr onet hane
(1 m) wassadded drop mnse The resultant ntxture was stirred for 4h at

0C. The solution was allowed to er&Hmshed with brine (4m),

dried (MgS™4), and concentrated in . Pufification by Bi otage flash
chromat ography on silica gel, eluti tHEP% et hyl acetate in

g !
cycl ohexane, 15 gave the title co (0.2g). LCMs: R 3.1 mns. Mass
Spectrumniz 441 [ MH]. Description & 4-Nitrophenvl

[ (2S)-4- (3, 4-di chl orobenzyl ) nor phol i n-2- yl | net hyl carbamate 20 Descri ption
9 was prepared in an anal ogous manner to Description 8 from Descri pti on 5

0. 225 d 4-nitroph | chl f t 0 182
Compountl (0. Agotionak Bensiodon Thind60amE gttty et (ke 5
Descri ption %@s tqeeﬁaﬁ)wmI(tliium-mhrcbhydode)ﬂb(afz@g))andhphbﬂ|t¢|teiluvI(¢leﬂth am ne
IEgescrl p%l o %ﬁg}srnéeﬂﬁgou(o %mlﬁﬁéﬁ%é%igs%a%ﬂmw az@tﬂé’mbdwr% hﬁfcunm oln 5.
feparative 5 H S %Ui‘?d it Q gé%qo dBud dmnbnitinh ERBARGNY

25) - 4- (3 474% f tg De t
EL(l w?as pﬁepar(‘eé”'t l&%ﬁ?ﬁ(‘&'ﬁé% REurg, gn ‘tr%Y‘?Cghf'éga %Desiflrlpfl Io(r)In

10 and 4-nit mmjhmw(‘tﬂﬁlllbFrbe@phh@lewat@PW@dF&'rth%@rﬁM§0‘U‘l%%‘§X Sect rum n z 408
[ MHt] . 35 Desgéndpige@artidge (10g) (pre-eluted with methanol) and eluted with methanol

1(2S) - 4- (375 bhiRWRRSY40bd FBES BRI dhiin\thétHBAdI VT RMMonia in methanol fraction
was evaporated to low volume (ca. 2ml), acidified with 5N aqueous hydrochloric
acid (1ml) , and evaporated to dryness in vacuo to give the title compound as a
white solid (0.026g).
NMR (D4-MeOH) 87.7 (1H,CH); 4.2 (3H,CHg); 4.24, (2H,CHy).
20
Description 21: C-(1-Methyl-1H-[1,2,3]triazol-4-yl)methylamine hydrochloride

NH,

25 A solution of 1-methyl-1H-1,2,3-triazole-4-carboxamide (Bull. Chem. Soc. Jap.
(1972), 45(8), 2577-9 ) (0.050g) in bis(2-methoxyethyl) ether (diglyme, 2ml) was
treated with fithium borohydride (0.0264g) and heated to refiux (oil bath 155°C).
Methanol (0.18ml) was added dropwise in two portions after 5 min and 35 min,
and the mixture heated under reflux for 1.5h with stirring under nitrogen.

30 Saturated aqueous ammonium chioride (0.2ml) was added dropwise to the
cooled mixture, and the mixture was diluted with methanol (2ml). The solution
was applied directly to an Isolute SCX ion exchange cartridge (5g) (pre-eluted
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Description 12 was nade in an anal ogous manner to that of Description 5.
Chiral preparative HPLC retention tinme 26.1 mn Description 13:

{(2S) - 4- [WB-0sl08850t hi en- 2-yl ) met hyl | nor phol i n- 2-yl } met hy| ®airmPo3/d1335
Description 13 was nmade in an anal ogous manner to that of Description 5. 43
WO 03/082861 PCT/ EP03/03335 Chiral preparative HPLC retention tinme 25.2mn
Description 14: 4-Nitrophenyl

f(2S)-4-f(5-chl orothien-2-yl)nethyl]norpholin-2- yllnethyl carbamate 5
Description 14 was prepared in an anal ogous manner to Description 9 from
Description 13 and 4-nitrophenyl chloroformate. LC-MS Rt 2.58m ns. Mass
Spectrum Zw&ﬂ?ne[tﬁéﬂrb]) an@eshuted pith aretfidiol followed by 10% 0.880 ammonia in

L(25)°4- §/ 3 e%a% CE SR [rtbhBRS ARl AS ¥laPRk A L eRuRITIne (ok0 aci d
(R -(2- rmrphim?)n??' ehyt A}YB%‘*BC 'deT hgé%IWﬁ)g mlé,sqn‘grev[aeﬁ\gted to
186202- 57- 3] dpynessiy)varko Qs treated with

triethyl amSnQ’hé@dsﬁrayﬂ\lm)SpEww:—mhi‘UB([MIHII uor obenzyl brom de (0.27g).
After stirring for 18hrs the mxture was purified by applying directly to

an SCX ion exchange bl T BRIy Aliepwed by

10% 0. 880 antSH LEf ' ST vacuo t o
give the title corrpound (0 37g) asC@ gol ourI ess gum 20 LC—IVB Rt =

2.46m n. Mass Spectrumm z 35Qc /%igl ptlon 17:
16

Cf(2S)-4-(3-Chloro-4-fluoro-be N |- nmethylamne HN z N
G 25 F A solution of Descri ;3 on® 369) i n dichloronmethane (1 m)
was treated with trifl uoroacetlc acid (1 m) éd allowed to stand for 1 hr.
The m xture was 44 WO 03/082861 PCT/ EP03/ 0333 o
10
To a solution of N-(tert-butoxycarbonyl)-2-aminoacetonitrile (20.0g) in absolute
ethanol (200ml) was added a solution of hydroxylamine (9.0g) and potassium
carbonate (17.6g) in water (50ml). The solution was heated to reflux for 2 days.
The absolute ethanol was removed in vacuo and the aqueous residue extracted
15 with ethyl acetate. The solvent was partially removed in vacuo until a precipitate
formed. The suspension was cooled and filtered. The residue was washed with
ethyl acetate to give the title compound as a white solid (12.84g).
Thermospray Mass Spectrum m/z 190 [MH"].

20 Description 23: 5-Aminomethyl-[1,2 4]loxadiazole-3-carboxylic acid ethyl ester
hydrochloride

25 1,2,4-Oxadiazole-3-carboxylic acid, 5-
[[[1,1,dimethylethoxy)carbonyllamino]methyl} ethyl ester (prepared as described
in J.0rg.Chem (1995),60 (10),3112-20) (0.408g) was dissolved in 4M hydrogen
chloride in dioxane (10ml), and the solution stirred at 20°C for 0.75h. The solvent
was removed in vacuo to give the title compound as a light brown solid (0.347g).

30 'H NMR (D6 DMSO, 400 MHz) & 1.32 (3H, t, J=7Hz,CHs), 4.42 (2H, q,
J=7Hz,CH,), 4.58 (2H,s,CH,) and 9.04 (3H, br s,NH,").
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concentrated in vacuo and the residue partitioned between dichi oronet hane
and aqueous sodi um bi carbonate; the phases were separated and the organic
phase drwed38t3&04), filtered and the sol vent evapor at ed PCA/BPad 3333 0 Qi ve
the title conmpound (0.25g) as a colourless gum 5 LGM5 : Rt = 0.70mn.
Mass Spectrum ml z 259 M#] Description 18:

[ (2S)-4-(3-Chl oro-4-fl uoro-benzvl)norpholin-2-ylnethyl]carbamc acid
4-nitro-phenyl ester &N/ Il O OHNI VF 10 A solution of 4-nitrophenyl
chl orof ormate (0.102g) in anhydrous dichioronmethane (5nl) at O0C was
treated, dropwise, with a solution of Description 17 (0.13g) and

triethyl am n@ec&ighichad) [5-(6-MethytlisoxszoliBad ad@zol-3- hyl iGtirring
at roomtenggaqé,y[,%!f@gterwhrs the m xture was concentrated in vacuo. 15
Chromat ographrc purffication on silica gel (Varian Bond-Elut cartridge,

5g9), eluting with a gradient of ethyl acetate/ %@cl ohexane gave the title
conpound (0.19g) as a colourless oil. LC M &, 66m n. Mass Spectrum

mz 424 [M+] 20 Description 19: 2-Meth | triazol e-4-carboxylic
acid amde O N-12 NNN,N 2-Met hyl & 1 , 3-tri azwl e-4-carboxylic acid
(Bull. Soc. Chim Fr. (1976), (11- Pt. 2), 1831-2) (0.127g) was
heat ed under reflux with thion hIoPlde (2mL) wth stirring under
nitrogen for 1.75h. The excesg/thjonyl chloride was evaporated in vacuo and
t he residue dissolved in t&frahydrofuran (8nil). 0.880 anmmonia (1 m) was
added to the stirred solution at roomtenperature, and the mxture was

stirred at r %ﬁ&ﬁbé%@n&%ﬁ@' 0739 Té]ﬁjéfh %%&hmxsz@él@r ated 45 WO

03/ 082861 P POSI fﬁ g Cé&é Y %y&ﬁgﬁggj&@é?wpound as

a white soli é;
Descri ption 60@"?’2“\%{‘%"-027—3@“1') Aoghe FP'H'E‘EH Wﬂs SRRy

hydr ochl or i dpowBefsd2nolecular sieves (0.5g). The suspension was heated under reflux for
10 2.5h. The suspension was filtered and the residue washed with methanol (50ml).
The solvent was removed in vacuo. The residue was dissolved in
dichloromethane (75ml) and the solution was washed with 2N aqueous sodium
hydroxide (25mi), 2N hydrochloric acid (25ml), and water (25ml), dried (MgSO,),
and concentrated in vacuo to give the title compound as a white solid (0.250g).
15 LC/MS R, 2.7 min m/z 298 [MNH,'].

Description 25: C-[5-(5-Methyl-isoxazol-3-yl)-[1,2.4]oxadiazol-3-yl]-methylamine
hydrochloride

2 0 HC o)

Description 24 was dissolved in 4M hydrogen chloride in dioxane (3ml), and the
solution stirred at 20°C for 1.25h. The solvent was removed in vacuo to give the
title compound as a white solid (0.103g).

25 Thermospray Mass Spectrum m/z 181 [MH'].

Description 26: 3-(tert-Butoxycarbonylamino-methyl)-[1,2,4]loxadiazole-5-
carboxylic acid ethyl ester

48



HCO NNl N'IN .A solution of Description 19 (0.160g) in bis(2-nmethoxyethyl)
ether (diglyne, 5nl) was treated with |ithium borohydride (0.066g) and
heat ed t owpaBlogesé( oi | bath 10 155C). Methanol (0.45ml) wa®CaAdPOI03335
cautiously, and the m xture heated under reflux for 2h with stirring under
nitrogen. Saturated agqueous amoni um chloride (0.5nl) was added to the
cooled mxture, and the m xture was diluted with nethanol (1 Or). The
solution was applied directly to an Isolute SCX ion exchange cartridge (1
Qg) (pre-eluted with nethanol) and eluted with nethanol 15 followed by 10%
0.880 ammoni a in nethanol. The ammonia in nmetpanol fraction was evaporated
to low volune (ca. 2nml), acidified with 5N agldeous hydrochloric acid (1
m) , and evaporated to dryness in vacuo O%%g&\/\g/ﬂwtitle conmpound as a
white solid (0.026g). NVR (R4 MeOH) 67.7 ,CH): 4.2 (3H CH3); 4. 24,
(2H,CH2). 20 Description 21 g A Hf 12

3l triazol-4-yl)nethyl am ne dgydnochf ori de NH2 N ~N HCO 25 A solution of
1-nethyl -1 H 1,2, 3-tri azol e-4- carboxanide (Bull. Chem Soc. Jap. (1972),
45(8), 2577-9) (0.0509) in bis(2-nmethoxyethyl) ether (diglynme, 2ml) was
treated wi thTbiddHluiznsDelydition 22((0.08Rindbsolatecethaad ¢@mi) and eddium (oi | bat h

éﬁgcé5 mwﬁt h%ﬂ%gid@:%mmn)somﬁﬂwgﬁ nél! @B Sl dUcbWRAY bkAde (ABhEL S m N

, th t t g d f . Lrri
inder it 1 SoBie-dder €A Parpied MABI S NaR RO e E Ao b e gpanabh L 09,
dropwi se to was heatss undersfiuyfar 3.8h dhe sespansion s fligreds InstBE HI4YS et hanol
(2ml). The solaghédwith wbsolaiepthatl (20nd)k Thy stlwertwassemoved BOXcuentexchange
Cagt r : dtge d( 59% iéu@?ﬁ@&iﬁ%&?eq ?ﬁ@ié%r@%%ﬁ@/%rﬁ%ﬁﬂ?@%ﬁﬁi&ﬁ@as\ﬂdshedret ha%l )
and eluted w Q 0 9 I . e
ammonia in nﬂ‘f:gfﬁg ra@?;@y?@ﬁs %\Q@ﬂ%v drgégr} %%b@%ﬁ? W voglzﬁqrrllllaya ({"dgff}”?%rﬂ ,
aci di fi ed W (BomiN andoveeSem 9?‘?‘!1@"9%94;%‘-‘10908?%{?1@“( ingfagu g’rﬂi"eet?ﬁpor at ed
to dryness itile campourichagya white Iselict (0t4 189 &GI8 NEB: 2.65 0BOGYZz 289 (MNHbspr ay
Mass Spectrum mz 113 [ MH+] Description 22:
(N-Hydr oxy carham; i 40y M h Bl i dh AT S AL -1 L cbid¥lic S8l @thyi &dter O

hydrochloride

15

Description 26 was dissolved in 4M hydrogen chloride in dioxane (6ml), and the

solution stirred at 20° C for 1.25h. The solvent was removed in vacuo to give the
20 title compound as a colourless gum (0.251g).

'"H NMR (D6 DMSO, 400 MHz) & 1.34 (3H, t, J=6Hz,CH;), 4.37 (2H, s,CH,), 4.45

(2H,q, J=6Hz,CH,) and 8.84 (3H, br s,NH3"). ‘

Description 28: 3-Aminomethyl-[1,2 4]oxadiazole-5-carboxylic acid ethylamide

25

To a solution of Description 27 (0.051g) in absolute ethanol (5ml) was added
ethylamine hydrochloride (0.2g) and N,N-diisopropylethylamine (0.44ml). The
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H3C -/,,, "KNHZ HBC H OH 10 To a sol ution of

N- (tert-butoxycarbonyl)-2-am noacetonitrile (20.0g) in absolute ethanol
(200mM ) wwo oagdstsdl a sol uti on of hydroxyl am ne (9.0g) and POT&#Pe3/083B5
carbonate (17.69g) in water (50nl). The solution was heated to reflux for 2
days. The absol ute ethanol was renoved in vacuo and the aqueous residue
extracted 15 with ethyl acetate. The solvent was partially renpved in vacuo
until a precipitate formed. The suspension was cooled and filtered. The
resi due was washed with ethyl acetate to give the title conpound as a
white solid (1 2.84g). Thernospray Mass Spectrumm z 190 [ MH._20

Descri ption 23utidWas siimes dtyberh ttmp&@attirefondhirzalsealad viat (Reaglivia "Jci d et hyl

ester hydr Of?hé QbILfSN Q/aQéq@I@ aphhdy ontdsQiphbAic adid ion exchange cartridges

1,2, 4- Cxadi aﬁ%@ ﬁso?tﬂ%%@% g‘tégw t?]a )-Th rtnd es ere eluted wit
[[[11d|rret 4 car é AR N0 et hyl ?1 ; D as
descri bed i Aefhanohf ‘@fﬁ‘i’ Py §9%)0-&%0 3 U'Pn'§1'l egbe)r?/ ﬁ?afg %PE%OI ved in
4M hydrogerS wehd e\rameatedmlrdvawaﬂxwl(/&tf@ﬁﬁaﬂmm_ﬂ@ @Qﬂg)t i on stirred at 20C
folr OhZSB The mémbmsr@moanM1 10 (33aUe=aHy, QHYE3 LB €21 bbsaredbpound as
alig ro | PQ@@ 6 1.32 (3H, t,
J=THz, CHB) , Wg"'ffg'h 14’%*&4%@2}@8%5%@43 AR an&“”t& (3H, b§

? NF3+) 47 WO 03/08286% PCE/EP03/03335 EESgr|ot|on 241
5- (5- Met hy| Uesenp: i ‘ Z PRI e ic acid
tert-butylicester ~Hc cH3 /NANO 1I,c O 5 To a solution of Description

22 (0.373g) and ethyl 5-nmethylisoxazol 633 carboxyl ate (0.305g) in absolute
et hanol (6nl) was added sodi um et hoxi de lllH%
2

I\

7

|
Me

A solution of 1-H-pyrazole-3-carboxamide [CAS No:33064-36-7] (0.1g) in
tetrahydrofuran (10ml) and N,N-dimethylformamide (5ml) was treated with

15 potassium carbonate (0.12g) and methyl iodide (0.062ml), and the mixture was
stirred at room temperature for 3 days. The mixture was diluted with water (50ml)
and extracted with ethyl acetate (3x20ml). The aqueous layer was evaporated in
vacuo and the solid was triturated with ethyl acetate; the extracts were
concentrated in vacuo to give the title compound (0.08g) as a colourless oil

20 containing ca.10% unreacted starting material (1-H-pyrazole-3-carboxamide).
LC-MS : Rt = 0.7min. Mass Spectrum m/z 126 [MH-+].

Description 30 (1-Methyl-pyrazole-3-methanamine)

NH,
/N

s

|
25 Me

A solution of Description 29 (0.08g) in anhydrous tetrahydrofuran (5ml) was
treated with a 1M solution of borane/ tetrahydrofuran complex in tetrahydrofuran
(3.5ml) and the mixture was heated at 65°C for 18hrs. On cooling the mixture
was cautiously quenched by dropwise addition of methanol followed by 2N

30 hydrochloric acid. The solvents were removed by evaporation, and the residue
was made basic with triethylamine and concentrated in vacuo. The mixture was
dissolved in a small volume of methanol applied onto a sulphonic acid SCX ion
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wt solution in ethanol, 0.186ml). To the solution was added pre-dried 4A
powder ed nol ecul ar sieves (0.5g). The suspension was heated under refl ux
for 10 2.wb.o3/0as6suspensi on was filtered and the residue RaTEPd3/0E38H

met hanol (50m ). The solvent was renpved in vacuo. The residue was

di ssolved in dichloronmethane (75m ) and the solution was washed with 2N
aqueous sodi um hydroxide (25nl), 2N hydrochloric acid (25m), and water
(25m ), dried (MgS™M), and concentrated in vacuo to give the title
conpound as a white solid (0.250g). 15 LOMS Rt 2.7 min mz 298 [ MNH4+].
Description 25: G f5-(5-Mthyl-isoxazol-3-yl)-f 1

2, 41oxadi azokxchaphé cantriduel (a0g)nelutitg ditio oietmniotieliowed byol 0% 028B80HB@NENIN HCI
Description RAn¥@andli THeIbESRE flabticHMvay eV-pafiled M wicud & give tetitkne (3nl), and

the solution stirr C.tor d in vacuo to
gi ve the tl%g%gﬁ@@tg Q C& ur]eé%hwh]ﬁg% @%%ﬂ%he%?%er rm‘qur ay Mass
Spect rum m zP!{rS_ZLO'FﬁFWFthaD@@E\el 56 I
3-(tert- Buﬁo)tbicrmmruﬁﬁiyb@hi)@%@WB)CHE),@%MM& 88@dH .awA\oxyl i c acid
et hyl ester 4_%3@@.3/,&}&2861 PCT/ EPO3/03335 0 OCH HCHHO/O N HCCHs
O To a solution Description 22 (1.0g) in absolute ethanol (9nml) and
sodi um et hoxi de, I 0.5nml) was added di et hyl
oxal ate (2. 8RESS ' precul ar sieves (2g) were added,
and t he suspensi on was heat ed under refI ux for 3.5h. The suspensi on was
filtered and the residue washed with abs i, et hanol (20m ). The sol vent
was renoved in vacuo. The residue wa issol ved in dichloronethane (75m)
and the solution was washed wth sa ra[\ed aqueous sodi um hydr ogen
carbonate (25m ), 2N hydrochl ori cMgci d'NO (25nl), and water (25nl), dried
(MgS™), and concentrated in vacuo to ve the title conmpound as a white
solld(0411)89) LOCMS R 2.65 min mz 9 [ MNH4+]

Description 31 was prepared in a similar manner to Description 30 from 5-

methyl-pyrazole-3-carboxamide [CAS No. 4027-56-9] (0.09g) to give the title

compound (0.035g) as a white solid.

"H nmr (D4 MeOH), &: 2.08(3H, s, Me); 3.70(2H, s, CHy); 5.9 (1H, m, Ar).

15
Description 32: 5-Aminomethyl-isoxazole-3-carboxylic acid ethyl ester

7 HCl

20 To a stirred solution of 5-(tert-butoxycarbonylaminomethyl)-isoxazole-3-
carboxylic acid ethyl ester (1.954g) (EP 0451790) in ethanol (15ml) was added a
solution of 4.0M hydrogen chloride in 1,4-dioxane (23ml). The mixture was
stirred at 20°C for 22h and the solvent evaporated in vacuo to give the title
compound (1.128g) as a pale brown solid.

25 "H nmr (400MHz, D6 DMSO) 8.865 (3H, br.s, NH;") 7.055 (1H, s, CH) 4.41-4.335
(4H, q + br. q, 2xCH,) 1.325 (3H, t, CH;)

Description 33: 5-Diallylaminomethyl-furan-3-carboxylic acid ethyl ester
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Description 27: 3-Am nonethvl-f1 2 4] oxadi azol e-5-carboxylic acid et hyl
ester hydrochloride 15 HZM N OCH O .HC 0 Description 26 was dissol ved
i n 4M hyowogamnsashl ori de i n di oxane (6ml), and the sol uti @eaTSPO3/03365 at 200
C for 1.25h. The solvent was renpved in vacuo to give the 20 title
conpound as a colourless gum (0.251g). 1H NVR (D6 DVMSO, 400 MHz) 6 1.34
(3H, t, J=6Hz,CH3), 4.37 (2H, s,CH2), 4.45 (2H,q, J=6Hz, CH2) and 8.84 (3H,
br s, NH3+) Description 28: 3-Am nonmethvl-(1 2 4l oxadi azol e- 5- carboxylic
acid ethylamde 25 HZNNCH3 N O To a solution of Description 27
(0.051g) in absolute ethanol (5nl) was added ethyl am ne hydrochl oride
(0.2g) and N, N-di i sopropyl ethyl agn ne (0.44ml). The 49 WD 03/082861

PCT/ EPO3/ 03335 solution was sti)red reqQm ture for 3h in a seal ed
vial (Reactivial TM. The sol @7 on qgqualYy applied onto sul phonic acid

I on exchange cartridges (2x10g (so SCX, ) pre-treated with nmet hanol).
The cartridges were eluted wth nethanol #ollowed by 10% 0. 880 anmonia in
nmet hanol, and the basic fractions 5 were aporated in vacuo to give the
title conpound (0.037g). "H NVR (D6 DVsO, 400 MHz) 6 1.10 (3H, t,

J=6Hz, CH3), 3.25 (2H obscured by solvent, q, J=6Hz, CH2), 3.87 2H, s, CH2)

and 9.41 ( 3H;gQrsoﬁJtiNh'%fb-fQ%ﬁ&BifﬂIah%b&%lié AcilYRHYY bsteY (pAdisdred 8s car boxani de)
(CAS No. 89143 ot Tt a2 19680 Bb(1%), 4Y%5-56) (1.61g) in dichloromethane
5 (20ml) was added diallylamine (1.18ml). The solution was treated with glacial
acetic acid (0.55ml) and then sodium triacetoxyborohydride (4.2g). The
suspension was stirred at room temperature for 3.5h. The suspension was
treated with ethanol (80ml) and stirred at room temperature for 25mins. The
solvent was removed in vacuo. The residue was partitioned between ethyl
10 acetate (200ml) and saturated aqueous sodium hydrogen carbonate (100mi).
The phases were separated and the organic phase washed with saturated
aqueous sodium hydrogen carbonate (100mt) and brine (50ml). The combined
aqueous phases were extracted with ethyl acetate (50ml). The combined organic
extracts were dried (MgSOQ.), filtered and the solvent removed in vacuo. The
15 residue was dissolved in methanol and applied equally onto SCX sulphonic acid
jon exchange cartridges (10gx4, pre-treated with methanol). The cartridges were
eluted with methanol followed by 10% 0.880 ammonia in methanol; evaporation
of the basic fractions in vacuo gave the title compound as a mobile oil (2.06g).
LC/MS R 1.76 min m/z 250 [MH"].
20
Description 34: 5-Aminomethyl-furan-3-carboxylic acid ethyl ester

javes

25 To a solution of Description 33 in dichloromethane (15ml) was added N,N-
dimethylbarbituric acid (4.49g). To the suspension was added palladium
tetrakis(triphenylphosphine) (0.130g). The mixture was heated to 35°C under
nitrogen for 4h. A further amount of palladium tetrakis(triphenylphosphine)
(0.150g) was added and the mixture heated for a further 2h. The mixture was

30 applied equally onto SCX sulphonic acid ion exchange cartridges (10gx6, pre-
treated with methanol). The cartridges were eluted with methanol followed by
10% 0.880 ammonia in methanol; evaporation of the basic fractions in vacuo
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A sol ution of 1-H pyrazol e-3-carboxam de [ CAS No: 33064-36-7] (0.1 g) in
tetrahydrofuran (10m ) and N, N-di net hyl formam de (5m) was treated with 15
pot assi unwoashsasat e (0. 12g) and nethyl iodide (0.062m ), &QW/EPOF0IIBXL Ur e
was stirred at roomtenperature for 3 days. The m xture was diluted with
water (50nml) and extracted with ethyl acetate (3x20ml). The aqueous | ayer
was evaporated in vacuo and the solid was triturated with ethyl acetate;
the extracts were concentrated in vacuo to give the title conmpound (0.08g)
as a colourless oil 20 containing ca. 10% unreacted starting materi al
(1-H pyrazol e-3-carboxamde). LCGM5: Rt = 0.7mn. Mass Spectrumniz 126
[ MH+] . Descr igaté amolMigé bil Neirtfightigmof dzetesidBe oy tBiatagerflash) chrofpgtog@phil N 1 25
Me A sol uti og,afsddesifcaidel 488, dIirdBeiln 5% rMsthust fienidrefonaade aietitien (5m )
was treated with-a 1 N sol E&)I%Qﬂ borane/ tetrahydrofuran conmplex in

t i X

t et r ahydr of u£8mpouad &yghow of ture was heated at 65C for 18hrs. On
cool i ng the MhRIASPraxi4asARRGIHILTYZ ﬂ@éw\ﬁﬁd by dropw se addition of

met hanol fa&l | owed by 2N 30 hydrochl oric acid. The solvents were renmoved by
evapor ati on, REeSHA 56 I5-HHe/IcatBimEIES Afkbdiavlidylinettet uHeamio acidnd

concentrat ed,l g_{ e{,@c#%r The m xture was dissolved in a small volume of
nmet hanol app sul phonic acid SCX ion 50 WO 03/082861

PCT/ EP03/ 03335 exchange cartridge ( , eluting with nethanol followed by
10% 0. 880 ammoni a in nethanol., The aMﬁacti gon wes evaporated in vacuo
to give the title conpound s es/ oi |l which al so
contained -10% of 1 H pyrazol e-3jnmet hanam ne [ CA H, 37599-58-9]. 5 1 H
nnt (D4MeOH), 6 3.84(2H, s, CH2);©3.86 (H s, );76.28 1 H,mAr); 7.53(1
H. m Ar)i0 Description 31 (5-Methyl-pyrazol e-3-nethanamine) N-12 M N
=N 1 10 H Besesdiiidndt s3fi(MRSintepather)tdibénylamiofhetiBipn 4t 0 Descri ption
3;3 gef [ Iom g et N lin DL B2 CAGE 8%&?:{%54& (bledarddlas i isetfinIod foa8g) to give

60(10), 3112-20) (0.150g) in methanol (5ml) was added a solution of 2.0M

ethylamine in tetrahydrofuran (3ml). The solution was left standing at 20°C for

15 1.5h. The solvent was removed by evaporation using a stream of nitrogen to give
the title compound as a yellow gum (0.139g).

LC/MS R;2.13 min m/z 288 [MNH,'].

Description 36: 5-Aminomethyl-[1,3.4loxadiazole-2-carboxylic acid ethylamide
20 hydrochloride

H3C\/Rl 7_§\/NH2
T
O HCI

Description 35 (0.133g) was dissolved in 4M hydrogen chloride in dioxane (Sml).

25 The solution was left standing at 20°C for 40mins. The solvent was removed by
evaporation using a stream of nitrogen to give the title compound (0.113g).
Thermospray Mass Spectrum m/z 188 [MNH,']

Description 37: 2-(5-Methyl-[1,3 4]oxadiazol-2-yl)ethylamine hydrochloride

30
B
HzN/\/LO)\ CH,
.HCI
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conmpound (0.035g) as a white solid. 1H nnr (D4 MeOH), 6: 2.08(3H, s, M);
3.70(2H, . s, CH2); 5.9 (1 Hm Ar). 15 Description 32:

5- Ami nonmewbyBAsssekazol e- 3-carboxylic acid ethyl ester N @CTNHAE}/@B3HCI H3IC
20 To a stirred solution of 5-(tert-butoxycarbonyl am nonethyl)-i soxazol e- 3-
carboxylic acid ethyl ester (1.954g) (EP 0451790) in ethanol (15ml) was
added a solution of 4. OM hydrogen chloride in 1, 4-di oxane (23nml). The

m xture was stirred at 20C for 22h and the sol vent evaporated in vacuo to
give the title conmpound (1.128g) as a pale brown solid. 25 1H nnmr (400MHz,
D6 DVSO) 8.865 (3H, br.s, NH3') 7.058 (1H, s, CH) 4.41-4.338 (4H, q + br.
q, 2xCH2) 1. B@6cripBeh 38 wa@ld&)soﬁbeém4l}dthydm9380h|0rlde in dioxane (5mi). The

5-Di al i yl am gqminWas §tirferiat Qﬁ%b@ﬁyfhecsoﬁ@ndwaﬁ Farhowesitie vaculio \WDe(Bd 082861

PCT/ EPO3/ 03335 Q. o oroth | ution of
oy AL Dot PR s o 2

was added diallylam ne (1.18nml). The solution was treat ed vvlth gl aci al

acetic acid ©Osé&iptibn 38N¢h- Bk g \ "

suspensi on Wagstirred at roomterrperature for 3 5h. The suspen5| on was

treated with anol (80nl) and stirred at roomtenperature for 25mns. The

sol vent was renoved in vacuo. The /Eizl due wa %;;tl oned between ethyl 10
S

acetate (200nl) and saturqq@l w gen carbonate (100m ).

The phases were separated ah d wth saturated
aqueous sodi um hydrogen carfh at@ (108mM ) "and ori ne 50ml). The conbi ned
aqueous phases were extract with ettyl acetate (50nl). The conbi ned
organic eptracts were dried (MgSO4), filtered and the solvent renoved in

vacuo. The 15 o' £IctoR otdRstiptior 3886.8bNin'Br RS P8mpadoaPRhs Qﬂdé%ﬂblibhi/ly ont 0
ﬁeCi( h:ﬁl)lpgl ont % ﬁé{? {q,{ifg'aléemﬁerggg fi ngcglfs Chags &lag w%élt 0°B'6r 5ﬁlﬁ1§taﬂg At
aIIowed to warm to 20C over 8h. A portion of the mixture (6mi) was heated to
120°C for 15-20mins. The solvent was removed in vacuo and the residue purified
15 by silica SPE (10g) eluting with 4:1 to 0:1 cyclohexane to ethyl acetate to give
the title compound as a brown oil (0.387g).
LC/MS: R;2.26 min m/z 228 [MH'].

Description 39: [3-(N'-Acetyl-hydrazino)-3-oxo-propylicarbamic acid tert-butyl
20 ester

H H
H.C H
3 CH;0 o)

To a suspension of 1,1-carbonyldiimidazole (2.825g) in anhydrous

25 tetrahydrofuran (20mi) at 0°C was added N-tert-butoxycarbonyl-beta-alanine
(3.379g) portionwise over 5 mins. The suspension was allowed to warm to 20C
and stirred for 15mins. To the resulting solution was added acetic hydrazide
(1.32g). The mixture was stirred at 20C for 5h. The solvent was removed in
vacuo and the residue purified by biotage (90g) eluting with ethyl acetate to 5%

30 methanol in chloroform to give the title compound as a white solid (1.4359).
LC/MS: R, 1.85 min m/z 246 [MH"].

Description 40: 1-(5-Chloromethyi-[1,3,4]Joxadiazol-2-yimethyl)-3-[(2S)-4-(3.4-
dichlorobenzylymorpholin-2-vimethyllurea
35
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eluted with nmethanol followed by 10% 0. 880 ammoni a i n net hanol ; evaporation
of the basic fractions in vacuo gave the title conpound as a nobile oil
(2.069). wh@sh®sRt 1.76 min mz 250 [ MH. 20 Description PEI/EP03/03335

5- Ami nonet hyl - f uran- 3-carboxylic acid ethyl ester 0 ONHZ 25 To a
solution of Description 33 in dichioronethane (15m) was added N, N

di met hyl barbituric acid (4.49g9). To the suspension was added pal | adi um
tetraki s(triphenyl phosphine) (0.130g). The m xture was heated to 35C under
nitrogen for 4h. A further amount of palladiumtetrakis(triphenyl phosphine)
(0.150g9) was added and the m xture heat ed for a further 2h. The m xture was
30 applied equally onto SCX sul phoni cQacid ion exchange cartridges (1 QOgx6,
pre- treated with nethanol). I/U*dges, e eluted with nethanol

foll owed by 10% 0.880 amopi a%/&anﬁt haHoI ;@or ation of the basic
fractions in vacuo 52 WD 03 861 PCT/ EPO3L0Q3335 gave an orange oil.
Purification of the residue py Biotage flash ghromatography on a 40g
silica gel cartridge, el G ng with 5% net hanol | &1 of orm gave the title
conpound a yellow oil (0.573g). Thernospray Mass gctrumniz 170 [MH#] 5
Description 35: (5-Ethylcarbanmoyl-[1 3 4l oxadi a ¥ met hyl ) - car bam ¢
acid tert-butyl ester -N CH3 H3CN O~ CH3 O Hari 10 d a sol ution of
5-T[[(1, 1-di net hyI et hoxy) car bonyl ] am no] et hyI ]1-1, 3, 4-

oxadi azol e- 2p Péwérﬂoraﬁééiuc%hydnd@qb%s 1831 ¢® lwad in JOC

995), 60 |
L A S R
standi ng at® Zbebrayn solid wasifisspiyed é'bﬁwlrﬁce\t/% ap Hﬁﬁﬂﬁ‘tﬂ’ YNGR g ?ﬂ% on using a

stream of ni tadvipeye (R20g)gihieh wa eluted suscessivetyuvith atbylaaoytaw &00gm (0. 139¢q) .
acetonitrile (200ml) and acetone (400ml). The acetone fractions were
concentrated in vacuo to give the title compound (0.061g) as a brown gum.
LC/MS: R; 2.27 min
10 Mass spectrum m/z 448 [MH'].

Description 41: 1-[4~(3,4-Dichloro-benzyl)morpholin-2-yimethyl]-3-(4-
hydrazinocarbonyl-furan-2-ylmethyl)urea hydrochloride

0 Cl

Cl

15
To Description 42 (0.789g) was added 4.0M hydrochloric acid in dioxane (20ml).
To the suspension was added methanol (20ml). The solution was stirred at 20C
for 3h. The solvent was removed in vacuo to give the title compound as a white
solid (0.979).

20 LC/MS R;2.20 min m/z 456 [MH']
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LOMS Rt 2.13 min mz 288 [ MNH4+] Description 36: 5-Am nonmethyl-f 1 3

4] oxadi azol e- 2-carboxylic acid ethylam de 20 hydrochloride H3CQ\,N N-N 3

, NI'-2 0 wokdls2sBescri ption 35 (0.133g) was di ssol ved in #KrtBpds/eizen
chloride in dioxane (5m). 25 The solution was |eft standing at 20C for
40m ns. The sol vent was renoved by evaporation using a stream of nitrogen
to give the title compound (0.113g). Thernospray Mass Spectrumnifz 188

[ M\H4+] Description 37: 2-(5-Methyl-f1 3 4l oxadi azol -2-yl)ethyl am ne
hydrochloride 30 NN H2N/ 3-- O CH3 .HC 53 WD 03/082861 PCT/ EP03/ 03335
Description 38 was dissolved in 4M hydrogen chloride in dioxane (5m). The
sol uti on waspsédribtien 42¢ N2 3F[dr(3 4-DichlblveberayNmatpholie2+ enoved i n vacuo to

give the tiflRufAIR/UGNERRGa ?f@dﬁ?b%%im%&aﬁﬂwbox%ht MRt DbutdS@r 400 MHz)
b 2.60 (3H, N _, scription 38:
f2-(5-Methyl-f1 3 4l oxadi azol 2-yl)ethyl]carbam c acid tert-butyl ester
H3C CH3 O1~- NN ~ON~\ CH3 O H3CH10 oasolutlon of Description 39

(0.8g) in pyridine (8ml) at OC was onyd,, | oride (0.36ml). The
resul ting suspension pgs Hﬁﬂed, at{\ 0 foH 5 ns 'End then allowed to warm
to 20C over 8h. A portio ure (6m) wa ated to 120C for

15-20m ns. The soIvenFHﬁhs rerfbvedl i n vacuo and th. resid purified 15 by
silica SPE (10g) eluting with 4:17to 0:1 cycl ohexane %ﬁy acetate to
give the title conmpound as a brown oil (0.3879g).

5 To a solution of Example 85 (0.777g) in N,N-dimethylformamide (8ml) was added
1-hydroxybenzotriazole (0.237g), diisopropylethylamine (0.255mf) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (0.422g), The solution was stirred at
20°C for 5-10min and then treated with t-butylcarbazide (0.233g). The solution
was stirred at 20°C for 24h. The mixture was applied equally onto sulphonic acid

10 ion exchange cartridges (10g x 3 Isolute SCX, pretreated with methanol). The
cartridges were eluted with methanol followed by 10% 0.880 ammonia methanol.
The solvent was removed in vacuo from the basic fractions. The residue was
further purified by silca SPE (10g x 2) eluting sequentially with 2:1
cyclohexane:ethyl acetate, ethyl acetate, 20:1 chloroform:methanol to give the

15 title compound as a white solid (0.789g).

LC/MS R¢ 2.54 min m/z 556 [MH']

Description 43: 1-[4-( N'-Formyl-hydrazinocarbonyl)furan-2-ylmethyi]-3-[(2S)-4-~
(3,4-dichloro-benzyl)morpholin-2-ylmethyllurea
20

To a solution of Example 85 (0.110g) in N,N-dimethyiformamide (2ml) was added
1-hydroxybenzotriazole (0.031g), N,N-diisopropylethylamine (0.04ml) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.044g). The solution
95 was stirred at 20°C for 2-3min and then treated with formylhydrazine (25mg). The
solution was allowed to stand at 20°C for 7 days. The mixture was applied onto
sulphonic acid ion exchange (10g, Isolute SCX, pretreated with methanol) and
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LOMS: Rt 2.26 min mz 228 [ M#]. Description 39:

[ 3-(N -Acetyl - hydrazi no) - 3- oxo- propyl | carbam c acid tert-butyl 20 ester O
H3C O H NMo@Blo8d86CH H3C Y H3 CH3 0 O To a suspensi on ofPCT/EP03/03335

1, 1- carbonyl di i m dazol e (2.825g) in anhydrous 25 tetrahydrofuran (20m ) at
0C was added N-tert-butoxycarbonyl -beta-al anine (3.379g) portionw se over
5 mns. The suspension was allowed to warmto 20C and stirred for 15m ns.
To the resulting solution was added acetic hydrazide (1.32g). The m xture
was stirred at 20C for 5h. The sol vent was renoved in vacuo and the
residue purified by biotage (90g) eluting with ethyl acetate to 5% 30

met hanol in @ @iretige was elued ettt mettandl fellawedinutite 8888 anrhoria dol i d

(1.4359). LH&@noB&hé-s@ﬁem WadWefnova8 fibMHine baie Hrektide ih 9Bcdtdio Z?ive the
1- (5-Chl or ong hyl -1 1 %(ﬁh% di azol - 2-yinethyl )-3-f(2S)-4-(3, 4-

di chl orobenz#ﬁ%—g&?ﬂ%}—i a -5\' methyl lurea 35 54 WD 03/ 082861 PCT/ EP03/ 03335
ONNO N HLEA/NMSNRAR.08miginV/z @84 IMHi xt ure of chl oroacetic anhydri de
(0.488g) and Exanple 31 (0.149g) was heated at 85C with an air condenser
for 5h, thenpegiiptibA 43t 8AEhiAdmeBHiHiGheh83-caroxVlicadid mathyiaphidd was di ssol ved
in ethyl acetate and purified using a silica SPE cartridge (20g) which was
el uted successively with ethyl acetgte (200m), acetonitrile (200nl) and
acetone (400nl). The acetone fractiofs were concentrated in vacuo to give
the title conpound (0.061g) ppca brg LOMS: R 2.27 min 10 Mass
spectrum ni z 448 [ M#+]. DescriSpt TR 4D
4- Di chl or o- benzyl ) nor phol i n- 2-yl nelt hyl

10 To a solution of Description 45 (0.366g) in methanol (8ml) was added 2M
aqueous sodium hydroxide (4ml). The solution was allowed to stand at 20°C for
3h. The solution was neutralised to pH7 using 2M aqueous hydrochloric acid.
The neutralised solution was applied to sulphonic acid ion exchange (10gx3,
isolute SCX, pretreated with methanol) and the cartridges were eluted with

15 methanol followed by 10% 0.880 ammonia in methanol. The solvent was
removed from the basic fraction in vacuo to give the title compound (0.232g).
"H NMR (D6 DMSO, 400 MHz) 5 2.75 (3H, d, J=4Hz), 3.85 (2H, s), 7.3 (1H,s),
7.85 (1H,s), 8.2 (1H, q, J=4Hz).

20 Description 45: 5-[(2,2,2-Trifluoroacetylamino)methyll-thiophene-3-carboxylic
acid methylamide

o)

25 To suspension of N-methyl-3-thiophenecarboxamide (1.12g) (prepared according
to J. Org. Chem. (1976), 41(23), 3668-74) in concentrated aqueous sulphuric
acid (25ml) at 0-5°C was added N-(hydroxymethyl)trifluoroacetamide (1.134g).
The suspension was allowed to warm to 20°C and stirred for 2h. The mixture
was poured onto ice (150g) and diluted with ethyl acetate (200ml). The biphase

30 mixture was diluted with saturated sodium hydrogen carbonate (200ml) and
treated with sodium hydrogen carbonate (21g). The phases were separated and
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hydr azi nocar bonyl - furan- 2-yl met hyl ) urea hydrochloride O O NJI-NO N HH
HZN, N OC HC C 15 To Description 42 (0.789g) was added 4.0M

hydr ochl owD®3mgasel i n di oxane (20m ). To the suspensi on wRSTAPd®3REt hanol
(20m ). The solution was stirred at 20C for 3h. The solvent was renoved in
vacuo to give the title conpound as a white solid (0.97g). 20 LU M Rt
2.20 mn nmlz 456 [ MH] 55 WO 03/082861 PCT/ EP03/ 03335 Description 42:

- (5-{3-f4-(3 4-Dichl oro-benzyl ) nor phol i n- 2-

yl met hyl | ur ei donet hyl } f ur an- 3- car bonyl ) hydr azi necar boxylic acid tert-butyl
ester 0 HBCCH3 NNHHCONN3OC C 5 To a solution of Exanple 85
(0.7779) in Hheordamiephysd washedivth (afuratedwadiuaduedogennadbanajedd@ai2).azol e
(0.237g), di "I'ﬁ@%t?zBiﬁ'e@Ta UEGUY prRisédwirDefbnacadvith-didyl acetate (100ml). The

di et hyl am nq ) r Ofrenas stirred
at 20C for 8T§ﬁé 059?&‘?‘%%r?%% \pqu émeq‘ﬁﬁ{e%?’ﬁ ‘9‘?"’ Tﬁ %‘é&% 533g). The
sol ution wagbsarped egtozflica@ad Py '92’4W bigigge ngj 8"9\/&’ ‘e uaI ly onto
sul phoni ¢ &cicycldifexane: etiy laaelgte toaiverthe gt compaypdesz Wb'(tﬁ 8ol (@@X Okbr et r eat ed
wi th nmet hanol pymM3h R, 2@2mhini MgesevREE].el uted with et hanol foll owed by 10%
0. 880 ammoni a net hanol. The sol vent was renoved in vacuo fromthe basic
fractions. The resj due . ifi ,
el uting sequ&escunt ; SRRG A RPNIG adA NIEN =S hyl acet at e,
20:1 chloroform rrethanol to glve the 15 t|tIe corrpound as a white solid
(0.789g). LOMS Rt 2.54 min mz 556 | D Description 43:

1-f4- (N - Fornyl - hydrazi nocar bonyl ) f ur | met hKll | -3-f (2S)-4- (3

4-di chl or o- benzyl ) nor phol i II’_]| &-,y H

c !
Z5
1

O

10
2-(Benzyloxycarbonylaminomethyl)oxazole-4-carboxylic acid methyl ester
(0.439q) (prepared as described in; Journal of Peptide Science (1999), 5(9), 392-
398) was dissolved in ethyl acetate (13ml) and hydrogenated with vigorous
stirring at 20°C and 1 atmosphere of pressure using 10% palladium on carbon

15 catalyst (0.20g) for 4 hours. The mixture was filtered using celite filter aid and
the solvent evaporated from the filtrate in vacuo to give the litle compound as a
yellow solid (0.197g)
'H NMR (CDCls, 400 MHz) & 8.20 (1H, s), 4.01 (2H, s), 3.92 (3H, s), 1.71 (2H br
s)

20
Description 47: 5-Aminomethyl-furan-3-carboxylic acid methylamide

methylamide

H,C.

N
Ho /N NH,
@)

25 To a solution of Description 48 (0.22g) in methano! (5ml) was added 2M aqueous
sodium hydroxide (2.5ml) at 20°C. The solution was allowed to stand at 20°C for
2.5h. The solution was acidified using 2M aqueous hydrochloric acid (ca 2ml)
and the mixture applied equally to sulphonic acid ion exchange cartridges (10gx2
Isolute SCX, pretreated with methanol). The cartridges were eluted with
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20HO O Hr NNNY NNHO HH(NO) cl / cl To a solution of Exanple 85
(0.11 &) in N, Ndinethylformam de (2nl) was added 1-hydroxybenzotriazole
(0. 031g) ,wh,oBtoghksssopr opyl et hyl am ne (0. 04nml) and 1-(3- PCT/EP03/03335

di et hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl ori de (0.044g). The
solution 25 was stirred at 20C for 2-3mn and then treated with

fornyl hydrazine (25ng). The solution was allowed to stand at 20C for 7
days. The m xture was applied onto sul phonic acid ion exchange (1 Qg,

| solute SCX, pretreated with nethanol) and 56 WD 03/ 082861 PCT/ EP03/ 03335
the cartridge was eluted with nethanol followed by 10% 0. 880 ammoni a in
met hanol . Thmetianokbioioweksby €0P6\DeRB80f arampiAdn m&aﬂOE/ﬁi%@Wa@ﬁrﬁt'ﬁ"\’fa@WOt 0 give
the title cgnpepasicfRcilshztavelitd i com oZmG&slailyaellOWZ)ll‘@&41$Q\7|-l+] 5

Description ﬁgN{@aﬁ% 'Otl\'/i'lli ?6@7%@0% s%sE(ﬁHds)n@wh% de O

H30~N H NH2 t| on tion in net hanol

(8nml) was ad§&4THRY 8a1q(1§b - sodi um hydrOX| de (4n1) The soI ution was

all owed toSstand at 20C for 3h. The solution was neutralised to pH7 using

2M aqueous hydeepiibauBc 54(3,2.2-Triflberoretvisahing)atbtislfuran-Grcanaoxylipadid ed t o

sul phoni c acg%[t_%@élnc_g_réchange (1 Ogx3, isolute SCX, pretreated with

nmet hanol ) an tridges were eluted with 15 nethanol followed by 10%

0.880 ammoni a in nmethanol. The solvent was renoved fromthe basic fraction
in vacuo to give the title conpound .232g9). 1H NWR (D6 DVSO, 400 MHz) 6

2.75 (3H, d, J=4Hz), 3.85 (2H, ﬁb,\ (1H,s), 7.85 (1 H's), 8.2 (1 H q,

J=4Hz). 20 Description 45: 5-[(2 2 F

2-Tri fl uoroacetyl am no) net hyl | -t hi ('S'phe e-
H3C. S )f '~, o]

% acid nethylam de 0

10 To a suspension of N-methyl-3-furancaboxamide (0.4049) (prepared as
described in Synthetic Communications (1992), 22(16),2381-92) in concentrated
aqueous sulphuric acid (10ml) at 0-5°C was added N-(hydroxymethyl)-
trifluoroacetamide (0.483g). The suspension was allowed to warm to 20°C and
stirred for 1h. The mixture was poured onto ice (100g) and diluted with ethyl

15 acetate (150ml). The phases were separated and the organic phase washed with
saturated sodium hydrogen carbonate (50mix2), brine (30ml), dried (MgSO,) and
filtered. The solvent was removed in vacuo to give a yellow solid. The residue
was purified by silica SPE (10g) eluting with 4:1 to 1:3 cyclohexane:ethyl acetate
to give the title compound as a white solid (0.2869).

20 LC/MS Rt 1.9 min m/z 251 [MH']

Description 49: (5-Methylcarbamoy!-[1,3.4loxadiazol-2-ylmethyl)carbamic acid

tert-butyl ester
N—N
H CH
- H { »\/ N O7< 3
H,C © Al CH,
O O CH3

Prepared in an analogous fashion to Description 35 from 5-[[[(1,1-

dimethylethoxy)carbonylJaminojmethyl]-1,3,4-oxadiazole-2-carboxylic acid ethyl

ester (prepared as described in JOC (1995), 60(10), 3112-20) (0.150g) using
30 2.0M methylamine in THF.

LC/MS R;2.01 min m/z 257 [MH,4].

25
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NF HIIZ3 FF O25 To suspension of N-nethyl-3-thi ophenecarboxam de
(1.12g) (prepared according to J. Og. Chem (1976), 41(23), 3668-74) in
concent r awed3aspsepus sul phuric acid (25m) at 0-5C was adad@&@Po3/03335

N- (hydroxymet hyl )trifluoroacetam de (1.134g). The suspension was al |l owed
to warmto 20C and stirred for 2h. The m xture was poured onto ice (1509)
and diluted with ethyl acetate (200nl). The bi phase 30 m xture was dil uted
wi th saturated sodi um hydrogen carbonate (200ml) and treated with sodium
hydr ogen carbonate (21g). The phases were separated and 57 WD 03/082861
PCT/ EP0O3/ 03335 the organic phase washed with saturated sodi um hydrogen
carbonate (150ni x2). The combi ned aqueous phases were extract ed with ethyl

acet at e ( 100pbgcrip#bh€ 50:C 8hiRGHc®: gidé n vacuo.
The residue absorbed onto silica and purified by biotage (909)

el uting vvithwl—d@ 1 5 cycl ohexane: ethyl acetate to give the title
conpound as a white solid (0.712g). LOMS: Rt 2.32 min, mz 267 [ MH].
Description 46: 2-Am nonet hyl oxazol e-4-carboxylic acid nmethyl ester O~ 0O
NH2 H3C O 10 2-(Benzyl oxycar bonyiiam n \ yl )omﬁzol e-4-carboxylic acid
met hyl ester (0.439qg) (pr eparrgd:/a d Journal of Peptide

Sci ence (1999), 5(9), 392- 398) was pgi ssaDved |n ethyl acetate (13nl) and
hydrogenated with vigorous stirring@at 20C and 1 @gposphere of pressure
usi ng 10% pal | adi um on carbon 15 catal yst (0.20g) for 4 hours. The m xture
was filteréd using celite filter aid and the solvent evaporated fromthe

filtrate in \b?e;gé%dﬂéﬁé{iﬁl s\‘éshloﬂtégémim_ﬂﬁs_fmm@ehctrmsd id (0.197g) 'H

coa
r- g) 50° e dd N2 ke BafsG: gl ?ﬁ%ﬂ'} 2809 BHbis93 463bH, 9)2.81. 71 (2H

met hyl am de H,

car boxyl i ¢ aci'd nethyl am de

10 Description 51: {(2S)-4-[1-(3.4-Diflucrophenyl)ethyljmorpholin-2-
yimethyl}carbamic acid 4-nitro-phenyl ester Isomer |, and Description 52: {(28)-
4-11-(3.4-Difluorophenyl)ethylimorpholin-2-ylmethylcarbamic acid 4-nitro-phenyl
ester Isomer Ii

O o]
il

_N _N
0~ 0 0 \©\ o
O A

15
Prepared in similar fashion to 4-nitrophenyl {(28)-4-[1-(3,4-
dichlorophenyl)ethyljmorpholin-2-yl}methylcarbamate Isomers land Il (as
described in WO 02/26723) from Description 53.
Description 51; LC/MS R, 2.56 min m/z 422 [MH']

20 Description 52; LC/MS R; 2.55 min m/z 422 [MH"]

Description 53: C-{(2S)-4-[1 -(3,4-Difluorophenyl)ethylmorpholin-2-
ylimethylamine dihydrochloride
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O H3A~ NH~ NH2 O 25 To a solution of Description 48 (0.22g) in

nmet hanol (5m ) was added 2M aqueous sodi um hydroxide (2.5m ) at 20C. The
sol uti on wa3asiseed to stand at 20C for 2.5h. The sol ut ipca/BRaz0x6s di fi ed
usi ng 2M aqueous hydrochloric acid (ca 2m) and the m xture applied

equal ly to sul phonic acid ion exchange cartridges (1 Ogx2 |solute SCX,
pretreated with nethanol). The cartridges were eluted with 58 WO 03/082861
PCT/ EP0O3/ 03335 net hanol foll owed by 10% 0. 880 anmmoni a i n nmet hanol and
evaporation in vacuo of the basic fractions gave the title conpound as a
yellow oil (0.1 16g). 'H NWR (D6 DIVBO 400 MHz) 6 2.70 (3H, d, J=5Hz), 3.65
(2H, s), 6.5 (1H,s), 8.0(1 H’I) (1 H m. 5 Description 48: 5-f(2 2
2-Tri fl uoro-acetyl am no) met]-l#j f E’i\ acar boxylic acid nethylamde O H3
C HF HFNI," OF O 10 a sjuspensi on of N-nethyl - 3-furancaboxam de
(0.404g) (prepared as described inmgynthetic Communications (1992),
22(16),2381-92) in concentrated aqugous sul phuric acid (10nl) at 0-5C was
added N-(hydroxynethyl)- trifl uoroacétans = 4839g) . The suspensi on was
allowed to warmto 20C and stirllgd for The m xture was poured onto
ice (100g) and diluted with ethyl 15 ad ¢ (150nml). The phases were
separated and the organic p‘H‘a‘%e washed Fat ur at ed sodi um hydr ogen
carbonate (50m x2), brine (30nl), dried (MgSO4) and filtered. The sol vent
was renoved in vacuo to give a yellow solid. The residue was purified by
silica SPE ( Poepared insimianfastiomto11-{(3S)4-pi- %&Qﬁ@(@ﬁi@wbﬁwilfﬁ@f@g@m@ to give

the title coypeethdnamine ddrechictdedad Bestitgd in \BQ 0220#23Rfroh. Bestription’ z 251
[ MH] Descri g_;/on 49: (5- Met hyl carbanoyl -f1 3

4| oxadi azol5 Thelmrrcr)sstprp IRﬂg B%%(fmﬁ(;]'d tert-butyl ester CH

Description 54: {(2S)-4-[1-(3,4-Difluoro-phenyl)-ethyll-morpholin-2-yimethyl}-
carbamic acid tert-butyl ester

o Jk -,

SR

N

H,C

3

10
Prepared in similar fashion to tert-Butyl {(2S)-4-[1-(3,4-
dichlorophenyl)ethyllmorpholin-2-yl}methylcarbamate (as described in WO
02/026723) using (+)-4-(1-bromoethyl)-1,2-difluorobenzene.
LC/MS R 2.41 min m/z 357 [MH"]

15
Description 55: 2-(5-Trifluoromethyl-tetrazol-2-yl)ethylamine hydrochloride

N=N

F \
FA(Q\N/N\/\NHz

F .HCI

20 A solution of 2-bromoethylphthalimide (2.5g) and 5-(trifluoromethyl)tetrazole
sodium salt (1.6g) (for preparation see Inorganic Chemistry, (1989), 28(5), 893-7)
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H~NO~Np3 ~ 3C1l )&H Op CH3 3 25 Prepared in an anal ogous
fashion to Description 35 from5-[[[(1, 1-

di et hyl ewbegs3asar bonyl ] am no] net hyl ] - 1, 3, 4- oxadi azol e- 2- earhPey03i3es aci d
ethyl ester (prepared as described in JOC (1995), 60(10), 3112-20)
(0.150g) using 30 2.OMnmethylamne in THF. LOMS Rt 2.01 mn nlz 257

[ M4]. 59 WD 03/082861 PCT/ EP03/ 03335 Description 50: 5-Am nonethyl-f 1 3
4| oxadi azol e- 2- carboxvlic acid nmethyl am de hydrochloride H3 CAN O NH2 O
HCI 5 Prepared in an anal ogous fashion to Description 36 from Description
49. "H NWR (D6 DMSO, 400 MHz) 6 9.37 (1 H, s), 8.99 (3H,br s), 4.48 (2H,
s), 2.81 (3 dr DMFO(EBRBOWaétinGd db100{Q B)6 holik: (The solution was poured

‘e"stD'e‘; ! rgg‘r)rg?&fﬁs iéeeécﬁw&mlg(@ﬁtefb?%diﬂ?fa%ﬁlbé'r%ﬂ?bh&é E]E@Fé@ﬁtﬁlis%@lifﬂmﬁl‘ ni tro- phenyl
4-Di f | uor ophﬁmpﬁ?@mgﬁ?ﬁb@%@'@hﬁ@ﬁoﬁﬁ l-ltélt{:aggsbé-ﬂ)éatrygﬂ%on fole-1+%.- phenyl
ester |sonerdipne.8).ONI1O ONiIl OAO \ O~ \ONNN OH/ H\ F Hs
~/ C1 \ B Mefling point98P9e5&red in simlar fashion to 4-nitrophenyl
i{g gﬁé ; g' I[ 1;; §1s4>Tutigh ghiz —@Giﬂﬂarb}r@iﬂwtdtrﬁ%lpi‘l “ethyB-isdindors-nBldieicnarm) e
Descri ption %'1‘% L‘ES%‘RV&B érg{es@?%rﬂrllﬂ 'r}{\é?'a%%&f ?(a {eﬂméa%ﬂé Rbir8ng >

then evaporated to dryness. The residue was heated in 2N HCI (50m) for 1

hour, cooled, filtered and the filtrate evaporated to yield a yellow solid which was

10 recrystallised from ethyl acetate/diethyl ether to give the title compound (0.90g).

C:H:N analysis; found; C 22.25 ,H 3.42,N 30.91; expected; C 22.08, H 3.24, N

32.19

Melting point 145-149°C

15 Description 56: C-(3-Methyl-3H-imidazol-4-yl)-methylamine

3-Methyl-3H-imidazole-4-carboxylic acid amide (17g) (for preparation see JP
61178968, CAN 106:33054) was placed in a pressure-equalizing funnel with a
20 plug of cotton wool at the bottom of it, and was continually extracted into a
suspension of lithium aluminium hydride (8g) in tetrahydrofuran (500ml) for 20
hours. A mixture of water (15ml) and tetrahydrofuran (50ml) was carefully added
to the funnel. The resulting precipitate was filtered and the filtrate concentrated
in vacuo. The residual oil was purified by distillation to yield the title compound
25 (10.69).
Boiling point 118°C/0.3mbar.

Examples
Svnthetic Method A

30 Example 16: 1-[(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-ylmethyl]-3-(5-methyl-
[1.3,4]Joxadiazol-2-ylmethyl)urea
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20 Description 52; LOMS Rt 2.55 mn mz 422 [ M#] Description 53:
C-{(25)-4-f1-(3 4-Difluorophenvl)ethyllnorpholin-2- yl}nethylam ne

di hydr ochworosaiges60 WO 03/ 082861 PCT/ EP03/ 03335 H2NO . N PCTHP@3/033B1CI F
Prepared in simlar fashion to

1-{(2S)-4-[1-(3, 4-Di chl orophenyl ) et hyl ] nor phol i n-2- yl } net hanam ne

di hydrochi ori de (as described in WO 02/ 26723) from Description 54. 5
Thernospray M5 mfz 357 [MH+] Description 54: {(2S5)-4-f1-(3

4-Di f| uor o- phenyl ) -et hyl | - morpholin-2-yimethyl}- carbamc acid tert-butyl
ester HBC CH3 OY-0 NO H3CH NF H3CF 10 Prepared in simlar fashion
to tert-Butyl {(2S)-4-[1-(3,4- f

di chl or ophenyl ) et hyl ] nor phol i #> y hJSJI*M'r"'b, e (as described in WO
02/ 026723) using ()-4-(1-bronoet 1()-1,"2-d'|’f| uprogenzene. LCMS Rt 2.41 mn
mz 357 [ MH] 15 Description 55: N

2-(5-Trifluoromethyl -tetrazol -2-yl)ethyl am ne hydrochloride N=N F NNH2 F
.HCl 20 A solution of 2-bronoethyl phthalini
S-(trifluoronethyl)tetrazole sodium salt 6g) (for preparation see
| norgani ¢ Chem stry, (1989), 28(5), 893-7

To a solution of 5-methyl-1,3,4-oxadiazole-2-methanamine (prepared as
described in Patent DE 3801404) (0.050g) in anhydrous N,N-dimethylformamide
5 (3mil) was added N,N-diisopropylethylamine (0.116ml) and Description 9

(0.147g). The solution was stirred at room temperature for 24h. The solution was
applied onto a sulphonic acid ion exchange cartridge (10g Isolute SCX, pre-
treated with methanol). The cartridge was eluted with methanol followed by 10%
0.880 ammonia in methanol; evaporation of the basic fraction in vacuo gave an

10 oil. Purification of the residue by Biotage flash chromatography on silica gel,
eluting with 100:8:1 dichloromethane/ethanol/0.880 ammonia solution, gave a
yellow oil. The residue was dissolved in ethyl acetate (50ml) and the solution was
washed with 2N aqueous sodium hydroxide (3x20ml), dried (MgSO,) and
concentrated in vacuo to give the title compound as a colourless oil (0.094g).

15 LC/MS R;2.08min m/z 414 [MH].

Svynthetic Method B (interconversion)

Example 9: 5-{3-[(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-

yimethyllureidomethyl}-[1,2.4]loxadiazole-3-carboxylic acid ethylamide
20

[0}
A0 /u\ e,
HC N N
N
° L
Cl
To a solution of Example 7 (0.040g) in absolute ethanol (0.7ml) was added
ethylamine hydrochloride (0.069g) and then N,N-diisopropylethylamine
25 (0.147ml). The suspension was stirred at room temperature for 18h in a sealed
vial. The solvent was removed in vacuo. The residue was dissolved in methanol
and applied onto a sulphonic acid ion exchange cartridge (59 Isolute SCX, pre-
treated with methanol). The cartridge was eluted with methanol followed by 10%

0.880 ammonia in methanol; evaporation of the basic fraction in vacuo gave the
30 title compound (0.038g) as a white solid.
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WO 03/ 082861 PCT/EP03/03335 in dry DVF (35nl) was stirred at 100C for 16
hours. The solution was poured onto ice and the white precipitate
filtered,worodesksand recrystallised from ethanol/water toPgIXEP03/03335
2-[2-(5-T(fluoronethyl -tetrazol -2-yl)-ethyl]-isoindole-1,3- dione (1.99). 5
Mel ting point 98-99.5C A sol ution of

2-12-(5-trifluoronethyl-tetrazol -2-yl)-ethyl]-isoindole-1,3-dione (1.99)
and hydrazine hydrate (0.28nl) in ethanol (50m ) was refluxed for 15 hours
and then evaporated to dryness. The residue was heated in 2N HC (50ni)
for 1 hour, cooled, filtered and the filtrate evaporated to yield a yellow
solid which yweaud ORrE2g it a4 4BEUH'T.om et hyl acetate/ di ethyl ether to give
the title conmpound (0.90g). C H N analysis; found; C 22.25,H 3.42,N 30.91;

expected; C 22. %8. : ) 32. 19. el ting poi nt 145-149C 15 Description
56: C (3- Met Ly IR .

3- Met hyl - 3HEmmnm_EJﬁ2§iaﬂ:&ﬂd' 2 ; pimethyll-3{2dsonror
61178968, GANHJt@ﬁaﬂﬁ@%eMBumémmtExame s:-.: B

20 plug of cebhaMmp onﬁlz- IRRtHAL- @ I~1I~ﬁt@£§am-5 sthiynurah] y extract ed
into a suspéension o rum a umnlum ydri 8g) 1 n tetrahydrofuran

(500m) for 20 hours A,mxture of water (15ml);Hand tetrahydrofuran (50n)

was careful | ywadded Jkhe, funnel . The resu?ﬁ(ng prgcipitate was filtered
and the fil trat)eNtﬁ(cEﬁtrﬁt e{gn vacuo. The r# No’l s purified by
distillation®® yne¥d the tit compound 25 (M. 6d) . i.Ag point

118C/ 0. 3nbar. Exanmkese Synt heti c. Mgghod A 30 Exa Iq 3%6 -((28(3-4-(3
4-Di chl or o- benzyl)m)rpholln 2- yhyII-3 (5- et hyT-
a

[1, 3, 41oxadi azol - 2-yl net hyl )ure MO 03/082861 PCT/ EPO3/ 0 g0 HH NN

To a stirred solution of Example 31 (0.050g) in N,N-dimethylformamide (6ml) was

10 added potassium carbonate (0.040g) followed by 2-iodopropane (0.0138ml).
The mixture was stirred at 22°C for 18h before being applied to a 2g SCX ion-
exchange cartridge (pre-conditioned with methanol). The cartridge was eluted
with methanol, followed by 10% 0.880 ammonia solution in methanol. The first
ammonia fraction was evaporated in vacuo and the residue further purified by

15 Biotage™ flash chromatography on silica gel, eluting with 150:8:1
dichloromethane/ethanol/0.880 ammonia solution. The fractions of the first
eluting product were combined and the solvent evaporated in vacuo to give the
titte compound (Example 1) (0.0307g) as a colourless glass.
LC/MS : R, = 2.33min, m/z 442,444 [MH']

20
The fractions of the second eluting product were combined and the solvent
evaporated in vacuo to give the title compound (Example 30) (0.0079g) as a
colourless glass.
LC/MS : R, = 2.31min, m/z 442,444 [MH"]

25
Synthetic Method D
Example 41: 5-{3-[(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-
vimethyllureidomethyl}furan-2-carboxylic acid triethylamine salt (interconversion)
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NN GGTo a solution of 5-nmethyl-1, 3, 4-oxadi azol e- 2- met hanam ne ( prepared
as described in Patent DE 3801404) (0.050g) in anhydrous

N, N- di retwoploBosasani de 5 (3ml) was added N, N-di i sopropyl ePoyIER3/ 08335
(0.116nl) and Description 9 (0.147g). The solution was stirred at room
tenperature for 24h. The solution was applied onto a sul phonic acid ion
exchange cartridge (10g Isolute SCX, pre- treated with nethanol). The
cartridge was eluted with nmethanol followed by 10% 0.880 amonia in

met hanol ; evaporation of the basic fraction in vacuo gave an 10 oil.
Purification of the residue by Biot age flash chromatography on silica gel,
eluting with 100:8:1 dichloro thane/eohanollo 880 ammoni a sol ution, gave a
yell ow oil. The residue wasu 1JJhNét Pacetate (50m ) and t he
solution was washed with 2N aq us 'éodi'um y roxi de (3x20m ), dried
(MgS™) and concentrated in vacuo to give t @ title conpound as a
colourless oil (0.094g). 15 LU MR ¥ 2414 [ MH+]. Synthetic

Met hod B (i nterconversion) Exarrp’fe 9 5- ? 3-f (2

4- Di chl or o- benzyl ) nor phol i n- 2-
yl met hyl | urei donet hyl }-[1, 2, 4] oxadl azol e-3-carboxylic acid ethylamde 20 O
O\~-NNV""., 0 JI HH~N HC/N\ NOC C To a solution of Exanple 7
(0.040g) in Absoidlitionef Examble(42 (PR0BgYiametbanal (R wasiadden 2brsedir i de
(0.069g) andhideriddl(Nngi Treossl@pYveishfitradianeo25of 0.584X fdriher Zimeustusf28hsi on

was stirreg @6@%&%@5&%‘9@{3}{&& éd%{ d%ﬁ'a thé‘séluﬁo?ﬁét%d fd(r'aaﬂurthém sQoeent was

removed in’v
sul phoni ¢ aC| ©j BWe'éQ‘@ﬁarﬁ VEQ!"[ ‘ﬁCH i?}‘asr %{Jv&?”ngsg&&ed ‘ggtgf &%ﬂ Iegdvmomlo :
met hanol ). Thed egidifietl depHhaising |2t fvgreg anCr?étdhih%ﬁumﬂnﬁ@mS@yphw) 0. 880
ammoni a i n mehtvansliphahiaaad &in exchariget daetridgs (1Ogflsalatei CX,ipre-iragted vatve t he
30 title compopund 1R ARAGJe Ras Blur with WAt fhiloed M1 OR/ tRERAGHINRGA/ EPO3/ 03335
10 methanol; evaporation of the basic fraction in vacuo gave the title compound as a
colourless glass (0.195g).
LC/MS R; 2.13min m/z 442 [MH"].

Example 44: 5-{3-[(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-
15 vimethyljureidomethyi}furan-2-carboxylic acid ethylamide

o 0
N
Cl
o
To a solution of Example 41 in N,N-dimethylformamide (2ml) was added 1-

20 hydroxybenzotriazole (0.015g), and ethylamine hydrochloride (0.042g). To the
suspension was added N,N-diisopropylethylamine (0.09ml) and then 1~(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.02g). After stirring at
room temperature for 16h, further amounts of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.030g), ethylamine hydrochloride (0.02g) and

25 N,N-diisopropylethylamine (0.09ml) were added. The mixture was stirred for a
further 3h at room temperature. The mixture was partitioned between ethyl
acetate (60ml) and 2N sodium hydroxide (20ml). The phases were separated
and the organic phase washed with 2N sodium hydroxide (20ml) and water
(20ml), dried (MgSO,), and filtered. The solvent was removed in vacuo. The

30 residue was dissolved in methanol and applied onto a sulphonic acid ion
exchange cartridge (1g Isolute SCX, pre-treated with methanol). The cartridge
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LOMS R 2.29 min mz 471 [MHQ . Synthetic Method C (interconversion)
Exanple 1 [1-[(2S)-4-(3

4- Di chl orwolangasb) nor phol i n- 2- vl met hvl | - 3- (2-i sopropyl - 5PCT/EP03/03335
2Htetrazol -5-yl net hyl )ureal and Exanple 30 [14(2S)-4-(3,4-Dichloro-

benzyl ) nor phol i n-2-vl et hvl | -3-(1-isopropyl-1 Htetrazol -5-yl methyl)ureal O
CH3 H3ClO H3ICNNKONOHH/ HH H3C-NN.N NNN~NNN Exanple 1/ \
| Gl Exanple 30 CI Cl VCl To a stirred solution of Exanple 31 (0.0509) in

N, N-di met hyl formam de (6ml) was 10 added potassi um carbonate (0.0409)

foll owed by 2-iodopropane (0.0138nl). The m xture was stirred at 22C for
18h bef or e beihgelutaphitie thettmnal Blovaidby t0% 0880 BmImenia dm meildgel. The

]S glr le;)\(;\ggdi);' % (ygwthgafsgelgﬁ/&@ﬂ%)the Basic fradtiohiYERapEatien Uhes a sitebih dfet hanol ,
fracti on was" \98?)'& P aacs rﬁ%& B?th? gg% @@B#epag g‘?“{f}ﬁﬁou e n| a
Bi ot ageTM f | ﬁ‘ﬁ’ﬂ%@&t@&ﬂ@%?&ﬁ@%‘ eg§ gyre 6%@4 eluting with 150: 8: 1

di ch! or ometshaGMetRants mih @246 fMitil.a sol ution. The fractions of the first
el uting product were conbined and the solvent evaporated in vacuo to give

the title c . P7g) as a colourless glass. LOM @ R
"3, 3. IR MEEAR o DSBS

product wer e Examptecide: Jad-Ase > : At :

title conpouben inl g) as a colourless glass LOMS : R =
2.31 mn, 1z 442,444 [M+H] 25 Synthetic Method D Exanpl e 41:
5-{3-[(25)-4-(3 4-Dichl oro-benzyl ) morphol i n- 2-

yl met hyl | ur ei donet hyl ) furan-2-carboxyl|ic acid §riethylamne salt

(i nterconversion) 64 WO 0 IEIPG‘&/f 0 0 HO NO

N/

o=

CH,

Cl
Cl

To a solution of Example 47 (10mg) in 4:1 acetonitrile: N,N-dimethylformamide
(0.3ml) was added pyridine (0.1ml) and acetic anhydride (0.024ml), and the

15 mixture was stirred at room temperature under nitrogen for 18h. The mixture was
partitioned between 10% aqueous citric acid (5ml) and chloroform (3ml), and the
organic layer was evaporated to give a colourless gum (4.6mg). Purification by
mass directed preparative HPLC gave the title compound as a gum (2.29mg).
LC/MS R; 2.24 min, m/z 440 [MH"]

20
Synthetic Method F
Example 165 1-[4-(3,4-Dichlorobenzyl)morpholin-2-yimethyl}-3-(2-furan-2-yi-
ethyl)urea
A suspension of 4-{[(polystyrene resin)methyljthio}phenyl 4-nitrophenyl

25 carbonate (Prepared as described in Tetrahedron Lett. (1998), 39(22), 3631-
3634, 1.5g @ 0.99mmol/g) in N,N-dimethylformamide (15ml) was shaken with
Description 3 (0.80g) at 22°C for 1h. The resin was filtered, washed with N,N-
dimethylformamide (x2), dichloromethane (x3) and N,N-dimethyiformamide. The
resin was again shaken with N,N-dimethylformamide (15ml) and Description 3

30 (0.80g) at 22°C for 1h before being filtered, washed with N,N-dimethylformamide
(x2), dichloromethane (x3) and ether (x2) and dried in vacuo to give the
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HHNOC H3CNCH3 J C H3C To a solution of Exanple 42 (0.208g) in

met hanol (5.5m ) was added 2N sodium hydroxide (1 ml). The solution was
stirred awo020@sfor 1.5h. A further anount of 2N 5 sodi umphydroxoises (1 ml)
was added and the solution stirred for a further 2h at 20. The solvent was
removed in vacuo. The residue was dissolved in water (5ml) and acidified
to pHL using 2N hydrochloric acid. The suspension was applied onto a

sul phoni ¢ acid ion exchange cartridge (10g Isolute SCX, pre-treated with
water). The cartridge was eluted with water followed by 10%triethyl an ne
in 10 net hanol ; evaporation of the basic fraction in vacuo gave the title
conpound as @,terﬁ\gbmtg femsa-(] ty(réheh%g)meth@tmﬁ}mknﬂl [483#n Mz 442 [ MH+].

ET?QPL; I43r elé nrecfb%%%gﬁorgﬁol étﬂi}le?rlaﬁﬁléiél adBaRGE bédts?-Toldsample
l[ha 8§‘t Bt?e ﬁ%(?e%célﬂ:rgﬁa mgﬁlﬁﬁ? (%1'\"%’ T de H3C

H/ HHC El re
(2ml) was adde‘dﬂ dromofii-metnd Bdypelidinapeoprd the raixsls Wa%lﬂ Cg 4mi ne
hydrochl or ISdmldr&NQ\%Z@\)en aral Heated atdslpmmrdao@wasfoaadmd Dichloromethane
N, N-di i sopr OSQH-. C% Ry pBlysQrddRTbdin e b, nd Bre mixture was shaken at

di met hyl am n é EE%F%:%p%%% ngrrﬁoqfedh%fﬂé quls%ﬁdi ?ﬁasfeoeﬂ%gt)on Af ter

stirring at

1- ( 3- di net hy(laﬁluwo%%ﬁyhpyogc ae@hW'E@PWﬁ Mﬁ%‘@ew’éﬁﬁ%iwg? mehag! 030q) |
et hyl ani ne hpdioozaluting with 10%02830 amthopi sqlutiodiin Begenpl | EreRasieiiaséon 0. 09m )
were addedy) |38 e¥hpdrited Mescud tolgivech Ereamasoliél whichavasJorthér punified benper at ur e.

The mXtUre WgepRih) eéngrig@.n@sgma%mra éi;ﬁ%’aﬁﬁ Ggd @R BBRdIAN SO um

hydr oxi de (2
R G hiipalti o R 'aceéﬁfe %%‘kfé%phaseaﬁ’?“ed

filtered. ThaceiohWatandvaIeth@@b\t@glVBﬁ‘&/ﬁlg.@_mﬂé_gé arRalg WRIOWARSSdi ssol ved in
met hanol and @pgs2gpd onto a sul phonic acid ion exchange cartrl dge (1g

| solute S t T :
PCT/ EPO3) %33{?/@3 i, SUENiInMMals SBEORRR Mz 4THpviGar tri dge 65 WO 03/ 082861

Svnthetic Method G (interconversion)
Example 101: 1-(2-tert-Butyl-2H-tetrazol-5-ylmethyl)-3-[(25)-4-(3,4-
dichlorobenzyl)morpholin-2-ylmethyllurea

20

To a stirred solution of Example 31 (0.05g) in trifluoroacetic acid (1ml) was
added tert-butyl alcohol (0.019g) and conc. sulphuric acid (0.05ml). The mixture

25 was stirred at 22°C for 16h before water (1ml) was added and the mixture
basified by addition of 2M sodium hydroxide solution. Dichloromethane (5mi)
was added with vigorous stirring and the mixture was separated using a
hydrophibic fritted cartridge before the organic phase being applied to a 2g SCX
ion-exchange cartridge (pre-conditioned with methanol). The cartridge was

30 eluted with methanol, followed by 10% 0.880 ammonia solution in methanol. The
first ammonia fraction was evaporated in vacuo and the residue further purified
by passing through an SPE cartridge (2g, Si), eluting with an series of solvents;
dichloromethane (2 vols), chloroform (2 vols), ether (2 vols), ethyl acetate (2
vols), acetonitrile , (2 vols) acetone (2 vols), and methanol (2 vols). The acetone
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was eluted with nethanol followed by 10% 0.880 anmoni a in nethanol. The

sol vent was renoved fromthe basic fraction by evaporation under a stream
of nitroyoer3/odisel resi due was purified by mass directed preparay/iiszes HPLC t o
give the title conmpound as a colourless gum (0.0064g). 5 LOUMS R 2.15 mn
mz 469 [VHL. Synthetic Method E (interconversion) Exanple 146:
1-(1-Acetyl-1 H pyrazol-3-ylnethyl)-3-f(2S)-4-(3, 4-di chl oro-

benzyl ) norpholi n-2-ylnmethyllurea 10 Oell HHNNN CH3 d d To a
solution of Exanple 47 (10ng) in 4:1 acetonitrile: N, N-di nethylformam de
(0.3m) was added pyridine (0.1 m) and acetic anhydride (0.024m ), and the
15 m xture V\/&acmnsmadcambmdrandmmmmempmw lmvaquog@glve@helgh The

m xt ure was Buﬁd @r@@;@%g\@@aom%ous citric acid (5nt) and

chl or of orm( %er was evaporated to give a
colourless g |cat| on by mass directed preparative HPLC
gave the title corrpound as a gum (2.29ng). LOMS Rt 2.24 mn, nlz 440

[ MH+] 20 SynSyetietic Methood finEexcompérsionbs 1-f 4- (3

4- Di chl or obegzy l@fmQL[(ZS)-Z—-MlehMkd-béﬁzﬁjamb%um;h-ﬁ-m?theﬂ B-(burea A
suspensi on o I Y, i 6152 -Oh Bt i o} phenyl 4-nitrophenyl 25
car bonat e (Pﬁ%g%&ﬁfng’sﬂ‘?’%gfzg%ouet rd;pgéé% on Lett. (1998), 39(22), 3631-
3634, 1.5¢g @0 99mmol / g) in N, N-di net yIformam de (15ml) was shaken with
Description 3 (0.80g) at 22C for 1 h The resm was filtered, washed with

N, N- dlrrethylforrramde(XZ) di chl o and
N, N- di net hyl f or mam de. |n Nisaaln haken with

NN—dlmathyIfornamde(15 \) DEscr | t|on330(0 80g) at 22C for 1 h
before being filtered, was th N, N- di met h ormam de (x2),

di chl or onet hane (x3) anid r (x2) and dried iln vacuo to give the 66 WD
03/ 082861 PCT/ EPO3/ 03335 |n ernedi ate resin 4- kene

resi n) met hyl ]t hi o} phenyl F4-(3, 4-

Cl

10
A suspension of Example 31 (0.050g) in anhydrous chloroform (0.5ml) under
nitrogen was treated with trifluoroacetic anhydride (0.044ml), and the mixture
stirred at 20°C for 3h. A further portion of trifluoroacetic anhydride (0.018ml) was
added and stirring continued for a further 50 minutes at 20°C, after which time
15 the solution was blown down to dryness and azeotroped twice with methanol.
The material was purified by mass directed autoprep to give the title compound
(0.010g) as a clear colourless film.
LC/MS: R;2.39 min
Mass spectrum m/z 468 [MH’].
20
' Synthetic Method | (interconversion)
Example 141: 1{(2S)-4-(3.4-Dichloro-benzyl)morpholin-2-ylmethyl]-3-(5-
diethylaminomethyl-[1,3.4]oxadiazol-2-yimethyl)urea

o ST

HC

Cl

25 Cl
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di chl orobenzyl ) nor phol i n- 2-yl ] met hyl car bamat e as orange beads. To a sanple

of this resin (50ng) in a test tube was added 2-furan-2-yl-ethylam ne

(0. 0112g)woanmszBedr op of 1-nethyl-2-pyrrolidinone, and t h®@CREPN303B3MAS

pl aced into a 5 m crowave oven and heated at full power (600W for 5 mn.

Di chl oromet hane (2m ) and fornyl pol ystyrene resin were added, and the

m xture was shaken at 22C for 18h. The suspension was poured onto a Ig

solid phase extraction (Isolute SCX sul phonic acid) colum which was then

washed with methanol before eluting with 10% 0.880 amni a solution in

met hanol . The basic fraction 10 was evaporated in vacuo to_give a cream

sol i d whi ch Avaial tontaining Dasctiptiont0P.0180 )L was fetled Migdiethylgmisie (03l 8b1 i d

phase ext rac 2ansdhatiohrih @hydfefurat), Siydedustiptrareiduifumag (8 6qujearidi al |y wi th

di chl or omret hg& suﬂ%%@FbonQ%WﬁlOO@ﬁFt &mxﬁﬁ@%@%ﬂrre@ﬁ?ﬁ@@'fbf 5 Wsysaffénet hanol ,
lgw

243 min, h ‘S*e@?wﬂﬁﬁfvm%%ofm 35 oY e 1O R

2.42 mn,
(inter convér§$|0@1? s@ggﬁﬁEecaImgge( g) which was eluted successively with 5, 10, 20%

1- ( 2-t er t - Butngthadbl/éthylraaztate o-giventheijlé LoBpolrRis)0-0D7gBasta clear colourless

di chl or obenzyly). rmrphol in-2-ylnethyllurea 20 0 CHs eNNJ O HG-NHHC/
CH3 N.N N zx; ;CM) ﬁg rr&d sol ution of Exanple 31 (0.05g) in
trlfluoroace[‘? acl % ) vvas added tert-butyl al cohol (0.019g) and
conc. sul phuMags sReiruppmis A Miie nixture 25 was stirred at 22C for 16h
before watlér (1 m) was added and the m xture basified by addition of 2M

sodi um hydr oxi glReEOMBtHA N (intdredhversiomt hane (5nm) was added with vigorous

stirring a“dgggﬁplg‘1>éb”r1er(2@54 éﬁ?ﬁ%m‘?& bHﬁiﬂ%d’i‘phdh}ﬂcﬂ ARBIRAIS (st t ed
cartridge be e ase h 1ed 10 a Zg SCX 1 on-exchange
cartridge (pﬂﬁlﬁl&ﬁd?’ﬁqx?aé—m cartri dge was 30 eluted with
nmet hanol, followed by 10% 0. 880 anmoni a soI ution in nmethanol. The first

ammoni a fraction was evapor at edNLB vacuo g the residue further purified

by passing through an SPE cna,,c /fd e (Zg, el uti ng Wi th an series of
sol vents; dichloronethane (2 vors | s), ether (2 vols),
ethyl acetate (2 vols), acetonitrileg (‘Z’ vo'T‘s)agcgone (2 vols), and
met hanol (2 vols). The acetone 67 WO 03/082861 PCTNEP03/ 03335

Cl: :
15

To a solution of Example 84 (0.1g) in ethanol (2ml) was added acetamidoxime
(prepared according to Journal of Medicinal Chemistry (1986), 29(11), 2174-83.)
(0.082g). The suspension was treated with activated 4A powdered molecular
sieves (0.360g) and stirred for 5mins. To the suspension was added 21% sodium
20 ethoxide in ethanol (0.156ml) and heated to reflux for 5h. The mixture was
filtered using a hydrophaobic frit and the residue washed with methanol (2ml). The
filterate was partitioned between ethyl acetate (50ml) and 2M aqueous sodium
hydroxide (40ml). The phases were separated and the organic phase washed
with 2M aqueous sodium hydroxide (20mt), brine (20ml) and the solvent removed
25 in vacuo. The residue was purified by mass directed autoprep to give the fitle
compound as a white solid (0.0175g).
LC/MS R; 2.46 min m/z 480 [MH"]

Synthetic Method K (interconversion)
30 Example 171: 1-[(2S)-4-(3.4-Dichloro-benzyl)morpholin-2-yimethyl]-3-[4-(5-
methyl-[1,3,4loxadiazol-2-y)furan-2-yimethyllurea
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fractions were conbined and the solvent evaporated in vacuo to give the
title conmpound (0.0164g) as a colourless glass. LOMS : Rt = 2.35mn, niz
456 [ MH]wo93Bgasshet i ¢ Met hod H (i nterconversion) Exanpl e PC3EP03/03335
-[(2S)-4-(3 4-Dichl oro-benzvl) nor phol i n-2-yl met hvl | - 3- ( 5-
trifluoronethyl-[1 3 4l oxadi azol-2-ylnethyl)urea O'KNNY*1 H OFN F
ad F 1 d 10 A suspension of Exanple 31 (0.050g) in anhydrous chl orof orm
(0.5m ) under nitrogen was treated with trifluoroacetic anhydride
(0.044m ), and the mxture stirred at 20C for 3h. A further portion of
trifluoroacetic anhydride (0.01 8m ) was added and stirring continued for
a further 50 mnutes at 20C, aftgr which time 15 the solution was bl own

down to dryness and azeotropeg(t ce wWithgnethanol. The naterial was
purified by mass directed ati&oppg%[rg/gi vik the pitle compound (0.010g) as
a clear colourless film LCOM: RS2:39Nm iy MESs Jspectrum mz 468 [ MH+] .

20 Synthetic Method | (interconversion) Exanplewt41l:

1-[(2S) - 4- (34-Di chl oro- benzvl ) nor phol i n- 25yl petpvl | -3- (5

di et hyl am nonet hyl -[ 1, 3, 41loxadi azol - 2- yl met urea O~H H3CG--\ N NdC
H3C 25 d 68 WD 03/082861 PCT/ EP03/ 03335 | al containing Description 40
(0.0159) was treated with diethylamne (0.3m of a 2Msolution in

t et rahydr of uran), anhydrous tetrahydrofuran (0.
Y To a)solution %f Description 41 (0.1g) in mixture(of t:?é{mllor%?oqormate (2ml) and

triethylamine (0.132ml) was added activated 4A powdered molecular sieves
(0.3g). The suspension was heated to reflux for 19h. The suspension was filtered
5 through a hydrophobic frit. The residue was washed with methanol and the

filterate applied onto a sulphonic acid ion exhange cartridge (10g Isolute SCX,
pretreated with methanol). The cartridge was eluted with methanol followed by
10% 0.880 ammonia in methanol and the basic fraction concentrated in vacuo.
The residue was further purified by silica SPE (10g) eluting sequentially with

10 ethyl acetate, 20:1 chloroform:methanol and 10:1 chloroform:methanol to give
the title compound as a white solid (0.0067g).
LC/MS R; 2.30 min m/z 480 [MH]

Example 170: 1-[(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-yimethyl}-3-[4-(5-
15 methyl-4H-[1,2 4]triazol-3-yD)furan-2-yimethyllurea

e X
H,C NWN N~ O
Ho O\ H H ]i j
o}
N
c.j@)
Cl
To a solution of Description 41 (0.1g) in ethanol (2ml) was added ethyl
20 acetimidate hydrochloride (0.112g). To the solution was added triethylamine
(0.6ml) and activated 4A powdered molecular sieves (0.360g). The suspension
was heated to reflux for 20h. The mixture was applied equally onto sulphonic
acid ion exchange cartridges (10gx2 Isolute SCX, pre-treated with methanol).
The cartridges were eluted with methanol followed by 10% 0.880 ammonia in
25 methanol. The solvent was removed in vacuo_ from the basic fractions. The
residue was further purified by mass directed autoprep to give the fitle compound

as a pale yellow solid (0.0235g).
LC/MS R; 2.18 min m/z 479 [MH"]
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pot assi um carbonate (0.006g). The m xture was stirred at 20C for 5 days,
then bl own down to dryness, dissolved in 5% nethanol/ethyl acetate and
purified Wouwsiosag6n silica SPE cartridge (1g) which was el rCEEPSHEIs8SSi vel y
with 5, 10, 20% nethanol/ethyl acetate to give the title conmpound (0.007Q)
as a clear colourless film LM R 1.88 mn Mass spectrumm z 485 [ MH].
10 Synthetic Method J (interconversion) Exanple 169: 1-f(2S)-4-(3

4-Di chl or o- benzyl ) nor phol i n-2-vlinmethvl | -3-f4-(3- nmethyl-f 1

2, 41 oxadi azol -5-yl )furan-2-vinmethvlilurea //NCOO HICNO OHHN C d
15 To a solution of Exanple 84 (0.1g) in ethanol (2m ) was added

acet am doxi mSynthetie Metred laGidteradnversibn) Jour nal of Medi ci nal Chemi stry
(1986), 29( 1 Byxampib/foe8 3t-k2s - (Da2udhlordenSHERG PEOIRR-Wakethyiiegt4ed Wi th

activated 4A 0] ec TS 0.360g) and stirred for 5mns. To
t he suspensi u?l'g’v gagféééﬁgi glit’d P2 yiie %% hoxi de in et hanol (0.156m ) and

heated to reflux for 5h. The m xture was filtered using a hydrophobic frit
and the residue washed wi th met han (2ml). The filterate was partitioned
between ethyl acetate (50m ) and 2N aguegus sodi um hydroxide (40ml). The

phases were separated and té\rﬁ_)}{ﬁﬁmﬁ ptrase washed w th 2M aqueous sodi um

hydr oxi de (20m ), brine (20 and the ent renoved 25 in vacuo. The

resi due was purified by directed autloprepc o give the title conpound
as a white solid (0.0175g) ¥ LC/ M5 Rt 2.46 rrlz 480 [MH+] Synthetic

Met hod K (interconversion) 30 Exanple 171: c2S)-4-(3
4-Di chl oro-fpenzyl)m)rphol in-2-vinmethvl|-3-f4-(5- rrethyl f 1

ﬁl— ﬁlgxa%%zgl_rp 3 glas) ];Hsr:lgR 0 Dgécrgfeg I(I;]r¥ l &w ?ﬂ)g§ in tetra y ro u?a%e(%m%CJésEgé)os /03335
(methoxycarbonylsulphamoyl) triethylammonium hydroxide (0.140g). The
suspension was heated to 120°C for 5mins using a microwave (100W). The
mixture was applied onto sulphonic acid ion exchange (10g, Isolute SCX,

10 pretreated with methanol) and the cartridge was eluted with methanol followed by
10% 0.880 ammonia in methanol. The solvent was removed from the basic
fraction in vacuo. The residue was purified by mass directed prep to give the title
compound as a clear gum (0.007g).

LC/MS: R;2.18 min m/z 466 [MH"].

15
Synthetic Method M (interconversion)

Example 136: N-(5-{3-[(2S)-4-(3,4-Dichloro-benzylymorpholin-2-
yimethyl]ureidomethyl}-4H-[1,2,4]triazol-3-yl)formamide

;\l:(\ﬁ)J\ﬁ/, ,,,,,, [ O]
Na NH
\( N
NH Cl
0

20 Cl

A solution of Example 32 (19mg) in a mixture of acetonitrile and water with 0.05-

0.1% formic acid was heated under a stream of nitrogen until the solvents were

removed. The residue was purified by mass directed autoprep to give the title
25 compound as a white solid (0.0004g).

LC/MS R; 2.06 min m/z 442 [MH"]

Svynthetic Method N
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OHH(N G d V [/ To a solution of Description 41 (0.1g) in m xture of
triethylorthoformate (2nml) and triethylamne (0.132m) was added activated
4A powderwo opodseul ar sieves (0.3g). The suspension was [REXtEPA3/0333F ef | ux
for 19h. The suspension was filtered 5 through a hydrophobic frit. The

resi due was washed with nethanol and the filterate applied onto a

sul phonic acid ion exhange cartridge (1 Oy Isolute SCX, pretreated with
met hanol ). The cartridge was eluted with nmethanol followed by 10% 0.880
amoni a in nethanol and the basic fraction concentrated in vacuo. The

resi due was further purlfled by S|I|ca SPE (1 Q&) el utlng sequentially with
10 et hyl hraomholima-yihiethylke3d, ethyl- net hanol
to give the,gdxfagg eyind as a vvhlte SO|Id (0. 0067g) LC/IVB Rt 2.30 mn

nz 480 [ M+
4-Di chl 0£0 ber?zaygn%g SQnOI ho} eg (( .025 ) n ghlo%neth 1n2n_¥v?§l
4l triazol - 3- VA )%f*awczawtﬁéew ‘{‘1'?36 07‘320%(9*% Bai ' relwasﬁt'ﬁeé BN a
Cl To a solit2200 farf18Ddmfare pis-@raminog¢tbyllargne ipalystyreasdArgopat) was added et hyl
20 acetim dat‘l%chﬁ(éié@ééﬂm4 4.85rhmblg) wasTadddde smingtmshomau@cﬁfd;ed

teiet Bg:ognmspo Qﬁmfo?@ e%wgb@g pBArRAILE 98 SBR) AateAharsbyes (0. 3600)
equal Iy onto{ Eﬂluﬁggﬁ% DE'BPEM &%%J@ec‘?m' 9%%%&%%‘5‘ B%PSFSCX
pre-treated wefdre gisttingmith)10% G880 eamarizig@utiondp & dThe basigisagiigRol

fol  oned byp %&aﬁaﬁt@mcao iogiZda palchehol sofith eTreodolid mias\waisfiecebpved in

vacuo from tRg, masthr%u %Clb'sﬂf&% -s0l *‘Bhasreee?dtrgla'ﬁonv@a?tnﬁg'é NﬁfanFBUnUEHuﬁd by mass

directed auto 2eus L ﬁWﬂﬁﬁfboﬁ%a{%% '},ﬁs %‘%{iﬁ%@%ﬁ% b w/ SE(F)>|%|3?03335

(0. 0235g) . Wi
Synt heti ¢ mtm@nﬂrlleuaﬁ@@%@ﬂﬁéﬁ@@aﬁ) Eﬂ%&@l@m.%ﬁwhlw solid (0.0337
(2S) - 4- ( 3, 4- DiCYNISOrRY-2@&min, Jrp A ph MHT- 2- yI met hyl | - 3- (4-
15
Example 116: 5-{3-[(2S)-4-(3,4-Dichlorobenzyl)-morpholin-2-yimethyi]-
ureidomethyl}-thiophene-3-carboxylic acid methylamide

0]

0
HSC\N/U\Q/\NJJ\N/O ,,,,, O
H o\ H H [ ]
S
N
k©icx
cl
20
To Description 44 (0.232g) was added a solution of Description 9 (0.662g) and
N.N-diisopropylethylamine (0.27ml) in N,N-dimethylformamide (10ml). The
solution was stirred at 20°C for 18h. The mixture was partitioned between ethyl
acetate (100ml) and 2M aqueous sodium hydroxide (100ml). The phases were
25 separated and the organic phase washed with 2M aqueous sodium hydroxide
(50mIx2) and brine (50mix2). A gel formed in the organic phase. The organic
phase was dried (MgSQ,), filtered and the MgSO, washed with methanol to
dissolve the gel. The solvent was removed in vacuo. The residue was applied to
sulphonic acid ion exchange (10gx4, Isolute SCX, pretreated with methanol) and
30 the cartridges were eluted with methanol followed by 10% 0.880 ammonia in
methanol. The solvent was removed from the basic fraction in vacuo. The
residue was purified by biotage (40g) eluting with 20:1 chloroform: methanol and
the solvent removed in vacuo to give the title compound (0.274g).

LC/MS R; 2.31 min, m/z 471 [MH'].
35
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[1, 3, 41oxadi azol - 2-yl -furan-2-yl methyl )urea OIl 0 NO~N ,., Ol cI NO I ~
cl 5 To a suspension of Description 43 (0.1209) in tetrahydrofuran (3m)
was addeawoO(oamsisexycar bonyl sul phanoyl ) tri et hyl anmoni um hydT@®@postes3sd. 1409) .
The suspension was heated to 120C for 5mins using a mcrowave (100W. The
m xture was applied onto sul phonic acid ion exchange (1 Og, Isolute SCX, 10
pretreated with nethanol) and the cartridge was eluted wth nethanol

foll owed by 10% 0.880 ammni a i n net hanol. The sol vent was renoved from
the basic fraction in vacuo. The residue was purified by nass directed
prep to give the title conpound as a clear gum (0.007g). LG M Rt 2.18

mn mz 466 ENghple 11¥5 t4-[1-(854-Dintllohd-phertybe emhblim®- Exanpl e 136:
N- (5-{3-[( 28%&%’%%%&%@&@5 BBRl héthAamide
yl met hyl [ ure - rtazol-3-Vy ormamde O N=-~"H k HO N

, NHC N /NHCQ OI Asolutolon of Exanple 32 (19ng) in a

m Xt ure of acetonltrlle and ter with 005 0.1 %formc acid was heat ed
under a stream of nltro mj}fla\mw N n’t re renoved. The residue
was purified by mass directt®d pr ép he title 25 conpound as a

white solid (0.0004g). LC M5 Rt 2.06 mn rﬂz “ [M-|+] Synt hetic Method N
71 WD 03/082861 PCT/ EP03/ 03335 Exanple 187

4-Di chl orobenzyl ) nor phol i n-2-yl met hyl | - 3-( | soxazol -4-yl)urea

5 Prepared in similar fashion to Example 16 but using Description 47 and {(2S)-4-
[1-(3,4-dichloro-phenyl)-ethyl]-morpholin-2-ylmethyl}carbamic acid 4-nitro-phenyl
ester (prepared as described in WO 02/26723).

LC/MS R; 2.16 min m/z 469 [MH"]

10 Example 118: 5-(3-{(2S)-4-[1-(3.4-Dichloro-phenyl)ethylimorpholin-2-
yimethyllureidomethyl)furan-3-carboxylic acid methylamide Isomer 1 and
Example 119: 5-(3-{(2S)-4-[1-(3.4-Dichloro-phenyhethyllmorpholin-2-
yimethyllureidomethyl)furan-3-carboxylic acid methylamide Isomer 2

0 0 0 0
HBC\N AN N/U\N/I“l"' O H3C\N AN N)]\N/” ,,,,, O
Ho \ H H [ j H o\ H H [ j
o) -0
N N
cl
cl cl
15
Example 117 (0.154g) was separated on a Diacel CHIRALPAK AD column
(0.46cmx25cm) using 15% ethanol/heptane at 1ml/min™!, wavelength 215nm at
room temperature. The two isomers have retention times of 12.8min and
15.0min.
20 Example 118 was obtained as a white solid (0.032g); LC/MS R 2.11 min m/z 469
[MH']
Example 119 was obtained as a white solid (0.047g); LC/MS R; 2.11 min m/z 469
[MH]

25 Example 97: 1-(2-Cyclopropylmethyl-2H-tetrazol-5-ylmethyl)-3-[(25)-4-(3,4-
dichlorobenzyl)morpholin-2-ylmethyl]-urea and Example 98: 1-(1-
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To a stirred solution of Description 3 (0.025g) in dichloronethane (1 nl)
was added 4-isocyanato- 3, 5-di nethyl -i soxazole (0.0188g). The m xture was
stirred awo0 03/028Q for 18h before tris-(2-am noet hyl)am nePpoiBPst/§Izahe
(Argonaut Technol ogies, 0.04g @3.85mml/g) was added. Stirring was
continued for a further 72h before the m xture was poured onto a 1 g solid
phase extraction (Isolute SCX sul phonic acid) cartridge. The cartridge was
washed with methanol before eluting with 10% 0.880 amni a solution in

met hanol . The basic fraction 10 was evaporated in vacuo to give a pale

yell ow solid. The solid was purified by eluting through a 1g silica solid
phase extr activgsprepyihietitlgaHitvaaiohs-VBaaitielh-Gt[)2S)e-@t4-ng sequentially with

di chl or onet hgng, iln-20Ricdvi.urdget one, acetonitrile and net hanol,
to give the fb."PreO%gaEvnon 3 a9@n| t\@ solid (0.0337g). LCOMS: R 2.36 mn,

mz 413 [MH]. 15 Exarrpl e

5-{3-f(2S)- 4(34D|ch|oroj§? 1) - rmrphollnb)gd\methylb

urei donmet hyl }-thio o acid rrethylamde OHSHH
CND : C cl i" %SCIHI pt'ﬂon 4 0.232g) wag N a Eol L{lﬁ] of
Description 0 669 g) and N N- N1 sopr opyl et hyka e”(o 27

N, N- di met hyl f or mani deEfarpl@ff ). The ol yci on was stirred at 20C for 18h.
The m xture was partitioned bet Weenyl acet ate EROORPY and2hagtlieous
sodi um hydroxi de (100m ). The phase g 25 separated and the Ani

phase washed wi th 2M aqueous sodi um hydr oxi de (50m x2) and bri (

A gel fornmed in the organic phase. The organic phase was dried (MgSOH),
filtered and the MySO4 washed with methanol to dissolve the gel. The
sol vent was renoved in vacuo. The residue was applied to sul phonic acid
i on exchangde TokOsixeed sotibnoé ESEaple 3 €0.063g)da NaNdimetbyiframenmide3miBeas he
cartridges W%H&e@bétb@ﬂuhﬁ'da?bdmtd’(@mgf f@lld)\@%ﬁlﬁb/ yorhOethyBERlcpropzmiea i n

et hanol . Thgo§?¢é’rﬁ|35 %gdlﬁr%rmd‘@ ?gfggt?ﬁe un% J@ﬁﬁ‘r‘e@%t?@d’ﬁﬁq@h The
qlifg gag

resi due was E‘i‘:f”@ %pére\? o ta%)@%{fgluog{ %’E?E‘Sgé%d

met hanol and thenwt 895F J@rmtshy é%g(ﬁ’e
(0.274g) . LCich®idge (@re3comditipnedwithanathangih|The castridge was eluted with
10 methanol, followed by 10% 0.880 ammonia solution in methanol. The first

ammonia fraction was evaporated in vacuo and the residue further purified by

Biotage™ flash chromatography on silica gel, eluting with 100:8:1

dichloromethane/ethanol/0.880 ammonia solution. The fractions of the first

eluting product were combined and the solvent evaporated in vacuo to give the
15 title compound (Example 97) (0.0261g) as a colourless glass.

LC/MS : R, = 2.32min, m/z 454 [MH]

The fractions of the second eluting product were combined and the solvent

evaporated in vacuo to give the title compound (Example 98) (0.016g) as a
20 colourless glass.

LC/MS : R, = 2.30min, m/z 454 [MH']

Example 91: 1-{(2S)-4-1-(3,4-Dichlorophenyl)ethyilmorpholin-2-yimethyl}-3-(2-
methyl-2H-tetrazo!-5-yimethyl)urea
25

O

H,C
cl
cl
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WO 03/ 082861 PCT/ EP03/ 03335 Exanple 117: 5-(3-{(2S)-4-f1-(3

4- Di chl or o- phenyl ) et hyl | nor phol i n- 2-

yl met hyl }woeBdsaset hyl ) f ur an- 3- car boxyl i ¢ aci d net hyl am de PCTEP@3/0333% /.,. O
HOHHCOCN C H3C\cl 5 Prepared in simlar fashion to Exanple 16 but

usi ng Description 47 and {(2S)-4-

[ 1- (3, 4-di chl or o- phenyl ) -et hyl ] - nor phol i n-2-yl net hyl } carbam ¢ acid
4-nitro-phenyl ester (prepared as described in WD 02/26723). LCMS Rt 2.16
mn mz 469 [ M#] 10 Exanple 118: 5-(3-{(2S)-4-f1-(3

4- Di chl or o- phenyl ) et hyl | nor phol i n- 2-

yl met hyl } ur eirdeparedid dimilaciasidec & Bxamnie ¢6 dat asimeCHZtreethyl@H-tetrarel-51 and

Exanpl e 119: y§ &hﬁléﬁge dnd Anitrdpfari RQJSPI-?T @W@kh)o%ﬂﬁéhblﬁ@hﬂfh%rpﬁbhﬂ-

1150\ Nk AT g e R

1-130\ Nk &Y

c ~C 15 Mwﬁl%Zlaéiwm% 5 separated on a Diacel CH RALPAK AD
colum (0.%6cnmx25cm) using 15% et hanol /heptane at 1 m/mn"', wavel ength
2lgnmlgt 0 _r0%&@1&)@3:&114('2%-)-41h&s,umcm@@agérsmbwmbmmi-lrzqgn?uomgg-ém; 15'0835 n
an .0m n. Exa 11 alned as a white soli . 9);

Rt 2.11 mn m%hﬂ%?m'{egngljlsl R 19 was obtained as a white solid

(0.047g); LC/MS Rt 2.11 min mz 463 [M#] 25 Exanple 97

1- (2- Cycl opropyl net hyl - 2H—t?‘trazol 5-yl et hyI) 3-f(2S)-4-(3 4-

di chl or obenzyl ) nor phol i n- Z¢% nat-eaCand Exanple 98: 1-(1 73 WO
03/ 082861 PCT/ EP03/ 03335 optopyi metlhyl § 1

H-tetrazol -5-yl met hyl ) - 3 -4-(3, 4- N

di chl or obenzyl ) nor phol i n-- yi met hy | -urHeCa/k?Ci[cu\k Ko,
3
Cl

10 Prepared in similar fashion to Example 16 but using C-(2-methyl-2H-tetrazol-5-
yl)-methylamine and 4-nitrophenyl {(2S)-4-[1-(3,4-dichlorophenyl)ethyl]morpholin-
2-ylimethylcarbamate Isomer |l (prepared as described in WO 02/26723).

LC/MS R; 2.21 min m/z 428 [MH’]

’N‘??

15 Example 92: 1-{(28)-4-11-(3,4-Difluorophenyi)ethylimorpholin-2-ylmethyl}-3-(2-
methvl-2H—tetrazol-5-vImethvl)urea

Prepared in similar fashion to Example 16 but using using C-(2-methyl-2H-
20 tetrazol-5-yl)-methylamine and Description 51.
LC/MS R, 1.94 min m/z 396 [MH]

Example 94: 1-{(28)-4-[1-(3,4-Difluorophenyl)ethylimorpholin-2-ylmethyl}-3-(2-
methyl-2H-tetrazol-5-ylmethylurea
25
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N HHeNO NNNII HHN Exanple 97 G NNCN Exanple 98 CI C I-/C
5 To a stirred solution of Exanple 310.063g) in N, N-dinethylformam de (3ml)
was addewopaissssi um car bonate (0.050g) foll owed by PCT/EP03/03335
(bromonet hyl ) cycl opropane (0.01 66m ) and sodi um i odide (0.026g). The

m xture was stirred at 22C for 18h, then at 80C for 18h, before cooling
and being applied to a 5g SCX i on-exchange cartridge (pre-conditioned with
nmet hanol ). The cartridge was eluted with 10 net hanol, followed by 10% 0. 880
amoni a solution in nethanol. The first ammonia fraction was evaporated in
vacuo and the residue further purified by BiotageTM flash chronat ography
on silica gel, eluting with 100: 8: 10 di chl or onet hane/ et hanol / 0. 880 anmoni a
solution. The fractions of the fj rs;U\ el utigg product were conbi ned and the
sol vent evaporated in vacuoN\fO/ gi vié tcjje 18 thtle conmpound (Exanple 97)
(0.0261 g) as a colourless giass. LC M

evaporated in vacuo to give the title cqyeo Fxanpl e 98) (0.016g) as a

20 colourless glass. LOMS : Rt = 2.30mn, m b4 [ MH#] Exanpl e 91:

1-f(2S)-4-f1-(3 4-Dichl orophenyl ) et hyl ] nor phol -yi met hyl } - 3-(2-

nmet hyl - 2H-tetrazol -5-ylnmethyl)urea 25 0 NOHHC NNHCNOO HCd

74 WO 03/ 082 I EE R ' i A hab_ o) xanpl e 16

but using C. %g%prég%&ﬁ%ﬁérsg rgnz. E)Oléw- 1€ 96 bt it E35-h AN tetrB2dR%
yl)-methylamine and Description 52.

LC/MS R; 1.91 min m/z 396 [MH']

5
The further examples described in the following Tables were prepared according
to or by analogy with the methods hereinbefore described.
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| ) - met hyl am ne and 4-ni trophenyl
(2S)-4-[1-(3, 4-di chl or ophenyl ) et hyl ] nor phol i n-
(preparwo otassmescri bed in WO 02/ 26723).
5 Exanple 93: 1-f(2S)-4-f1-(3
4- Di chl orophenyl ) et hyl ] nor phol i n- 2-yl met hyl } - 3- ( 2-
nmet hyl - 2H-tetrazol -5-yl net hyl )urea 0O
10 Prepared in simlar fashion to Exanple 16 but using
C (2-met hyl -2Htetrazol
{(2S)-4-[1-(3, 4-di chl orophenyl ) et hyl ] nor phol i n-
Il (prepared as described in WO 02/26723).
15 Exanple 92: 1-{(2S)-4-f1-(3

y
{
|

LG MS Rt

4-Di fl uorophenvl ) et hvl | nor phol i n- 2- yggrtvl } - 3- (2- net hyl
"N J~ O HHNN HICN~~F H3CF Prepared in simlar
-2H 20

| ption 51 LOCMS R 1.94 min mz 396

methvl) urea O
fashion to Exanple 16 but using usi
tetrazol -5-yl)-net hyl am ne and Desc
[ MH#] Exanple 94: 1-{(2S)-4- N

4-Di f | uorophenvl ) et hvl | nor ph I in- -vI rnet hva) ;(2-

C (2- net hyl

2-yl }met hyl car bamat e | soner
LCO MS Rt 2. 22 mPQTrAPA3/EB35 [ MH]

,N, 0 NHH NNHCN H3CC
-5- yl)-nethyl am ne and 4-nitrophenyl

2-yl }met hyl car bamat e | somner
2.21 min mz 428 [ MHH]

-2 Htetrazol -

nmet hyl - 2H-tetrazol -5-vl net hvl )uréa 25175 /082861 PCT/ EP03/03335 O
R7 R?
Ex. |8 8 R R? R ‘gﬁ Calculated| Observed Mol. Wt.
No.| £ & 55 | Molwt (LC/MS)
7= S % | (asfree | [M+H]* of lowest
£ o base) | mass isomer unless
n otherwise indicated
1] ¢C N//N 3,4-di-CIPh H s 442 352 442
O
N—N
HaC\<
CH,
30| C H,C_-CH, 3,4-di-CIPh H S 442,352 442
N
7
T
N—N
M| A /N\ 34-di-ClPh | H S 400.27 400
\
N—N
H
51 | A N‘( 3-Cl,4-FPh H S 397.84 398
I
\T/
CH,
88 | A w S 3,4-di-CIPh H RS 400.27 400
N
N/ N
N\
89 | A SN 3,4-di-CIPh H RS 414.30 414
N
/ \<
N\ N
Ny
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O NHHN NNHCHICaF F Prepared in simlar fashion to Exanple 16
but using C (2-nethyl-2Htetrazol-5- yl)-nethylam ne and Description 52.
LC M5 Rt WOo9b/osasnt m z 396 [ MH+] 5 The further exanpl es deStrEPo#33H t he
foll ow ng Tabl es were prepared according to or by analogy with the nethods
her ei nbef ore descri bed. 76 WO 03/082861 PCT/ EP03/03335 Table 1 0 R1~'~
NNV, HHN W~Rz r zR i - EX. o R R Calculated Observed Mol. W.

No. maEi r No. W. (LCOMS) o o (as free [MH + of |owest a base) nass

i somer unless U) otherwise indicated | C,,N 3,4-di-ClPh H S 442. 352 442
NN H3CG-~ CH3 30 CH3Q /CH3 3,4-di-CIPh H S 442.352 442 ~~N'/ N Ir
NN 31 AINY 3,4-di-dPh HS 400.27 400

Ex.|S 8 R’ R? R’ g € |calculated| Observed Mol. Wt.
No.| £ £ §§ | MoLwt (LCIMS)
&= S % | (asfree | [M+HI*of lowest
g . base) mass isomer unless
7] otherwise indicated
90 A 3,4-di-FPh H S 381.39 382
N
I
Ny
|
CH,
91 A 3,4-di-CIPh Me S 428.33 428
/}“ \§ (RorS)
N N
Ny
|
CH,
92 A 3,4-di-FPh Me S 395.42 396
/? \< (RorS)
N N
N
|
CH,
93 A 3,4-di-CIPh Me S 428.33 428
/7 \§ (SorR)
N /N
N
|
CH,
94 A 3,4-di-FPh Me S 39542 396
/7 ( (SorR)
N N
Ny
s|
CH,
95 | A+C 3,4-di-CIPh H S 472.33 472
N
I,
Ny
(o)
Q
e
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NN H 51 A3-Cl,4-FPh HS 397.84 398 NNz CH3 88 A H3,4-di-CIPh HRS
400.27 400 N N 89 A H3C\ / 3,4-di-CIPh HRS 414.30 414 N N\N ~ 77 WO

03/ 082861WP@3/0&8EREB/ 03335 Ex. -' o R R2 Cal cul ated ObhsercadPdbiz3st. No.
samoMIlI. W. (LCMS) vy cc (as free [MH a of |owest c- base) nass

i soner unless co otherwise indicated co 90 A/ 3,4-di-FPh HS 381. 39 382
NN N CH3 91 A 3,4-di-CIPh Me S 428.33 428 ~%\1 (Ror S) NN,,N CH3 92 A
3,4-di-FPh Me S 395.42 396 =~ (Ror S) NNN,,NCH3 93 A 3,4-di-CIPh M S
428.33 428 /N\\ (Sor RR NN,,N CH3 94 A 3,4-di-FPh Me S 395.42 396 (S
or R '

Ex.|S B R R? R ‘SE Calculated| Observed Mol. Wt.
No.| £ £ §5 | MoLwt (LC/MS)
:>,- 2 e @ (as free [M+H]* of lowest
g o base) mass isomer unless
»n otherwise indicated
] 96 | A+C /C“s 3,4-di-CIPh H S 472.33 472
e}
I\ ¢
© / \N
N\\N p
97 | A+C 3,4-di-CIPh H S 454.36 454
N—
&/N/\ /(N
N/
98 | A+C 3,4-di-CIPh H S 454.36 454
N—<
N/ \N
N
99 | A+C 3,4-di-CIPh H S 428.33 428
N
/ (N
\N/
Hac)
100 | A+C / 3,4-di-CIPh H s 428.33 428
N—:
N/ N
N
101 | A+G 3,4-di-CIPh H ) 456.38 456
N——
/ N
By~ N\ N//
104 | A+C : 3,4-di-CIPh H s 439.31 439
N—
NG /
\/N\ N
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NNN CH3 95 A+C 3,4-di-ClPh HS 472.33 472 NNN O H C 78 WO 03/082861
PCT/ EP0O3/ 03335 Ex. mMRL R R c¢ Calcul ated Observed Ml .
Mol . W. WwD@snm®sel)) ¢ (as free [ MtH + of

co otherwise indicated 96 A+C CH, 3,4-di-ClPh HS 472.33 472 O ~N O/

| onest

W .

E No. ddc

base) mMaPETIEPOSEI33LNI €SS

N\NN 97 A+C 3,4-di-CIPh HS 454.36 454 N N~ N 98 A+C 3,4-di-CIPh H S

454.36 454 N/ \\

N 99 A+C 3,4-di-ClPh HS 428.33 428 NN NN H3C' 100

A+C |/ 3,4-di-CIPh H S 428.33 428 N NN CH3 101 A+G/ 3,4-di-CPh HS

456. 38 456 tBu 104 A+C 3,4-di-CIPh H S 439. 31 439
Ex.| & o R R? R ‘g £ |calculated| Observed Mol. Wt.
No.| £ & 8§ 5 | Molwe (LC/MS)

:>,- = 8 e (as free [M+H]* of lowest
o base) | mass isomer unless
an otherwise indicated

105 | A+C NC / 3,4-di-CIPh H S 439.31 439
N
N/ \N
N
106 | A+C 3,4-di-CIPh H S 456.38 456
N
I
Ny
iPr)
107 | A+C | Pr—\ 3,4-di-CIPh H S 456.38 456
N
N/ \N
Xy

80

“\



NC / \ _NN 79 WD 03/082861 PCT/ EP03/03335 Ex. s R Cal cul ated Qbserved M.
W. No. mo Ml. W. (LCMS) c o (as free [ MtH + of | owest a base) nass

i somer urtwe3/082851 ot herwi se i ndicated 105 A+C NC - \ 3, 4PdiTAERORIB3BS S
439.31 439 M7( N N 106 A+C 3,4-di-CIlPh H S 456.38 456 NN, NiPr"j 107 A+C
I Pr---\ 3,4-di-CIPh HS 456.38 456 / M, ( N ~N,N 80 WO 03/082861

PCT/ EP03/ 03335 Table 2 O R1,-"-, NW''" O1 1 HHINR2 Ex. Synthetic R

R2 Stereochem at Cal cul ated Qbserved No. Method position (*) M. W. (as
Ml. W. free base) (LCOMS) [MtH + of |owest mass isoner unless
otherw se indicated 2* A NON 3,4-di-CIPh S 399.28 399 \ y N
Table 2
1/\ )]\ /’ [ j
R2
Ex. | Synthetic R’ R? Stereochem at| Calculated | Observed
No.| Method position (*) Mol. Wt. (as Mol. Wt.
free base) (LC/MS)
[M+H]* of
lowest mass
isomer unless
otherwise
indicated
2 A N//ij/ 3,4-di-CIPh S 399.28 399
A
\
H
3* A N 3,4-di-CiPh S 413.31 413
i
)
I
CH,
4 A HCw T 3,4-di-CIPh S 413.31 413
\
N
5 A H,C~ N/N\7/ 3,4-di-CIPh S 413.31 413
\—=y
32 A H 3,4-di-CIPh S 414.30 414
HzN\( Y
\ /)
N—N
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H 3* ANZ3,4-di-CIPh S 413.31 413 NIl M | CH3 4 A H3C~, N N3, 4-di-Cl Ph
S 413.31 413 N5 A H3C,N3,4-di-ClPh S 413.31 413 -N 32 AH3,4-di-CIPh S
414. 30 410 oBros28bl N-N 81 WD 03/ 082861 PCT/ EP03/ 03335 Ex. B¢mtEPeSNIBIR R2
St ereochem at Cal cul ated Cbserved No. Method position (*) MI. W. (as
Ml. W. free base) (LCM) [MtH + of |owest mass isoner unless
otherwise indicated 136 A+tM 3,4-diCIPh S 442.31 442 |1 ~NH (NH 82 WO
03/082861 PCT/EP03/03335 Table 3 O RN)~-N',,.," HHN R2 Ex.
Synthetic R R2 Stereochem at Cal cul ated Cbserved No. Method position (%)
Ml. W. (as Mol. W. free base) (LC M)

Ex. | Synthetic R’ R? Stereochem at | Calculated | Observed
No. | Method position (*) Mol. Wt. (as Mol. Wt.
free base) (LC/IMS)

[M+H]* of

lowest mass
isomer unless
otherwise
indicated

136 A+M ‘/ 3,4-diCIPh S 442.31 442

o:\ —</z\z
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—

M-H] "' of | owest mass isonmer unless otherwise indicated 6 A N--
di-ClPh S 414.30 414 NHIC QO 7 AN' 0 3,4-di-CIPh S 472.33 472

/O \WNo@osBL N i O~ 3,4-di-ClPh S 457.32 457 // H 3 @CWERIQ0B3H N O
i-CIPh S 471.35 471 H3C,--/NIr O10 Ao NN 3,4-di-ClPh S 481. 34 481

4-
c
4-
/

zwaw

di

\'N H3C 83 WO 03/082861 PCT/ EP03/ 03335 Ex. Synthetic RL R2 Stereochem
t Cal cul ated Qbserved No. Method position (*) Mol. W. (as Mol. W. free
base) (LCM5) [M-Hl + of | owest nass isoner unless otherw se indicated
11 ANN-r 3,4-di-ClPh S 457.32 457 ~  H3C, 0 O 12 ANGZ3,4-di-CPh S
471.35 471 H3C/ N O N

Q

Table 3

1/\ /”\ /‘u.,*

'E]

2

R
Ex. | Synthetic R' R? Stereochem at| Calculated | Observed
No.| Method position (*) Mol. Wt. (as Mol. Wt.
free base) (LC/MS)
[M+H]* of
lowest mass
isomer unless
otherwise
indicated
6 A N—( 3,4-di-CIPh S 414.30 414
7\
N
H3C/<O
0. .
7 A s 3,4-di-CIPh S 472.33 472
N W/
HyC O N
0
8 B N/OY 3,4-di-CIPh S 457.32 457
Hoo\ A
N N
H,C
0
0 .
9 B - 3,4-di-CIPh S 471.35 471
H N\ »/
HyC N
o}
10 A O/N\7/ 3,4-di-CIPh S 481.34 481
g
/N
HC™ N
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13 A H3C 3,4-di-FPh S 448.43 449 N .N 14 A ON 3-ClPh S 446.90 447
H3C//,V"'"ON15 A N 4-FPh S 430.44 431 H3C//~// ON 16 AH3 C, 6O
3, 4-di - CIwb 03042841 30 414 N-N 21 A O-NN// 3-C -4-FPh SP¢aAP8903565
/Y ON22 A/N\/ 3,4-di-ClPh S 400.27 400 N-O 23 B NO
3,4-di-CIPh S 497.39 497 CN\ N O 84 WO 03/082861 PCT/ EP03/ 03335 Ex.

Synthetic R R2 Stereochem at Cal cul ated Cbserved No. Method position (*)
free base) (LC M5)
indicated 24 B N

Mol . W.
unl ess ot

(as Mol .
herw se

W .

[ MtH] + of

| owest nmass
3,4-di-CIPh S 485.37 485 H\\\\ /
H3cyN N CH3 0 25 B 3,4-di-FPh S 438.44 439 N H3CH\ K NO

i somer

Ex. | Synthetic R’ R? Stereochem at| Calculated | Observed
No.| Method position (*) Mol. Wt. (as| Mol. Wt.
| free base) (LC/MS)
[M+H]* of
lowest mass
isomer unless
otherwise
indicated
11 A 3,4-di-CIPh s 457.32 457
N y
val
H,C” o’
(o)
12 A N_( 3,4-di-CIPh S 471.35 471
1-130\/K1l ! 0>N
(o}
13 A RO 3,4-di-FPh s 448 43 449
o ~ N
\N 4 W/
O—N
14 A P\ . 3-CIPh s 446.90 447
He” NN )
O0—N
15 A P\ 4-FPh S 430.44 431
N N
NN
O—N
16 A H,C OY 3,4-di-CIPh S 414.30 414
Y
21 A P\ " 3-Cl-4-FPh s 464.89 465
WA
O—N
22 A N\7/ 3,4-di-CIPh S 400.27 400
23 B 0 3,4-di-CIPh S 497.39 497
O v
N N
O
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26 B j

H3 3,4-di-FPh S 452.47 453 H3C ~ HN -0 27 B O 3,4-di-FPh S 450. 45

451 y NHNO 28 BO 3,4-di-FPh S 464.48 465 NOCN'_~vy -0 29* BCH3 O

3, 4- di - FANOD348B619 467 N j
0 H3QH //

N-N 38* A

11

N H3C CH3 N-O 35 A 3, 4-di - CiPR/ER03IB3B332 457
NN 36 A 3,4-di-CIPh S 471.35 471 fi3C/ ~ H\"
3,4-di-FPh S 424.41 425 0 H3QH//

NN 37 AO
3,4-di-CIPh S 485. 37 485

H3C H, NN 85 WO 03/082861 PCT/ EP03/ 03335 Ex. Synthetic RL R2 Stereochem
at Cal cul ated Observed No. Method position (*) M. W. (as Mdl. W.
base) (LCM5) [M-Hl + of |owest mass isoner unless
Ex. Synthetié R R? Stereochem at| Calculated | Observed
No.| Method position (*) Mol. Wt. (as Mol. Wt.
free base) (LC/MS)
[M+H]* of
lowest mass
isomer unless
otherwise
indicated
24 B 0 3,4-di-CIPh S 485.37 485
H N\ W/
H,C N
CH, O
25 B Q 3,4-di-FPh S 438.44 439
P N
N—O
26 B CHy © 3,4-di-FPh S 452.47 453
J J\(N\
e WY
N-—-O
27 B Q 3,4-di-FPh S 450.45 451
A /U\( NS
Y
N—O
28 B O 3,4-di-FPh S 464.48 465
N
{ ,NJ\( b
N—O
29* B CHy @ 3,4-di-FPh S 466.49 467
N
Y
CH, N—O
35 A f 3,4-di-CIPh S 457.32 457
HyC 0
L
36 A i 5 3,4-di-CIPh S 471.35 471
SN
HC ﬁ/U\« W/
N—N
37 A I 3,4-di-FPh S 424.41 425
HSC\ 0
H \ W/
N—N
38* A B 3,4-di-CIPh S 48537 485
O
HC ”J\< Y
N—N
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otherwise indicated 39* A 3,4-di-FPh S 438.43 439 H3CQ\H// NN 40* A HC
"I H 3,4-di-FPh S 452.46 453 \, /! NN 3,4-di G Ph S 428.32 428 137 A 3c
NNo H wed3msBeD 3,4-di G Ph S 457.32 457 0 H3QH , N RCIAPoHed3F F
3,4-diCIPh S 468.27 468 F '\ I/ NN 140 A+l N ~\ 3,4-diCIPh S 499.40 499
Oj NN 141 A+l H3cN ~ 3,4-diG Ph S 485.42 485 11N'/ H3C 142 A+l H3cH-~~
3,4-di G Ph S 457.36 457 NN 86 WO 03/082861 PCT/ EP03/03335 Table 4 O R z
NN~ | HHN R2 Ex. Synthetic RL z R2 Stereochem Cal cul ated Cbserved No.
Met hod at position Mol. W. M. W. (*) (as free (LC M5)

,EX. | Synthetic R’ R’ Stereochem at| Calculated | Observed
1 No.| Method position (*) Mol. Wt. (as| Mol. Wt.
' free base) (L.C/MS)
[M+H]* of
lowest mass
isomer unless
otherwise
indicated
39* A o 3,4-di-FPh s 438.43 439
't Od
N—N
40* A /‘ﬁ 7 . 3,4-di-FPh S 452.46 453
. N—N
137 A N—N 3,4-diCIPh 8 428.32 428
/4 »\/
H3C 0
138| A+B 0 3,4-diCIPh S 457.32 457
H,C 0
'aed
N—N
139| A+H . F o 3,4-diCIPh S 468.27 468
T~
N-—N
140| A+l N © 3,4-diCIPh 8 499.40 499
\
C‘:\/l /\i—r{lY
141 A+l o™y ° 3,4-diCIPh S 485.42 485
3
/I/\ﬁ_?/
H,C
142 A+l A~ © 3,4-diCIPh S 457.36 457
H,C ﬁ/\g_z/
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base) [M-H + of | owest mass isonmer wunless otherwise indicated 17 A1l
3,4-di-CIPh S 410.31 410 N 34 A1 3,4-di-CIPh S 412.32 412 N H3C 46 A/
1 3, 4-di -wbDRh/osd412. 32 412 NN H3C 47 A ~~Ir | 3,4-di-Cl PeTEPB9®33D 398
NN H48 A H3C 1 3,4-di-ClPh S 412.32 412 NNH 143 AN 3,4-diCIPh RS
398. 30 398 CK 87 WO 03/082861 PCT/ EP03/03335 Ex. Synthetic R z R2

St ereochem Cal cul ated OCbserved No. Method at position Mol. W. MIl. W.
(*) (as free (LCIMS) base) [M-H + of | owest mass isomer unless
otherwise indicated 144 A1 H3 1 3,4-diC Ph RS 412.32 412 cr' | \ D 145
A N2 3,4-diCPh S 412.32 412 146 A+E | 3,4-di G Ph S 440. 33 440

Table 4

) JL/,
o O

2

R
Ex. | Synthetic R z R? Stereochem| Calculated| Observed
No.| Method at position Mol. Wt. Mol. Wt.
*) (as free (LC/MS)
base) [M+H]* of
lowest mass
isomer
unless
otherwise
indicated
17 A N\ 1 3,4-di-CIPh S 410.31 410
®
N
34 A 7 1 3,4-di-CiPh S 412.32 412
N
\ /
/
H.C
46 A (Y 1 3,4-di-CIPh S 412.32 412
/)
N—N
H,C
47 A (Y 1 3,4-di-CIPh S 398.30 398
/
N—N
H
48 A H&W 1 3,4-di-CIPh S 412.32 412
N—~N
H
143 A { 1 3,4-diCIPh RS 398.30 398
wr
N
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H3G O 147 A2 3,4-diCIPh S 423.35 423 148 A 2 3,4-di G Ph S 423.35 423
INN 149 A a 2 3,4-diGPh S 423.35 423 150 A0 1 3,4-diCIPh S 452.34 452
H2N N 15Iw@ oBle2sd1 3, 4- di G Ph RS 425.32 425 N kN 88 WO 03/,032361/03335

PCT/ EP0O3/ 03335 Ex. Synthetic R z RZ Stereochem Cal cul ated Observed No.
Met hod at position Mol. W. Mdl. W. (*) (as free (LCIMS) base) [MrH + of
| omest mass isonmer unless otherwse indicated 152 A CH 1 3,4-di G Ph RS
440.33 440 N H C N 189 ANO 3,4-diC Ph RS 395.29 395 (at elevated |
tenp.) 190 A0 3,4-diGCG Ph RS 395.29 395 (at elevated tenp.) N 191 A O
3,4-diCG Ph RS 395.29 395 2 3,4-di G Ph RS 423.35 423 192 F aN 193 F 2

3,4-di G Ph RS 423. 35 423

Ex. | Synthetic R' R Stereochem | Calculated| Observed
No. | Method at position Mol. Wt. Mol. Wt.
*) (as free (LC/MS)
base) [M+H]* of
lowest mass
isomer
unless
otherwise
indicated
144 A THS 3.,4-diCIPh RS 412.32 412
N
v
N
145 A N ) 3,4-diCIPh s 412.32 412
\A)\
N
146 A+E 3,4-diCiPh S 440.33 440
[\
N/
HSC/&O
147 A NF l 3,4-diCIPh S 423.35 423
NS
148 A = 3,4-diCIPh S 423.35 423
|
N
149 A N | 3,4-diCIPh S 423.35 423
\
150 A o 3,4-diCIPh s 452.34 452
H,N | ~
/
N
151 A tH, 3,4-diCIPh RS 42532 425
Nl X
L
N
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89 WD 03/082861 PCT/ EP03/03335 Table 5 O R~ j~lI
c Rl z R2 Cal cul ated bserved Mol .

Ex.

free basewo[osesfsfl of
4-di-CIlPh S 413.31 413 18 AVO 1 3, H3C 19 A1 3,4-di-FPh S
380.40 381 H3C 20 A H3c / 1 3,4-di-ClPh S 413.31 413 ON33 AHGC_ f~ I
3,4-di-FPh S 380.40 381 O N49 AN-11 3,4-di-FPh S 438.44 439 H3C050 A 1

i ndi cat ed

3,4-di-CIPh S 471.34 471 H3C 52 Al
WO 03/ 082861 PCT/ EPO3/ 03335 Ex.

| onest

W .

C C nmsSs i somer

N N'"
No. Mol .

W .

"t O

|l HHLR2

(as (LCIMS) myv
unl ess ot h@CEIEPe3/W33%)

3-Cl,4-FPh S 396.85 397 H3C O--N 90
'a R z RZ Calcul ated bserved Ml .

W .

No. Mol. W. (as (LOM5) E .)c free base) [MtH + of |lowest 4a c c nmass
i soner unl ess ot herw se
Ex. | Synthetic R R? Stereochem| Calculated| Observed
No. | Method at position Mol. Wt. Mol. Wt.
® (as free (LC/MS)
base) [M+H]* of
lowest mass
isomer
unless
otherwise
indicated
152 A oH 3,4-diCIPh RS 440.33 440
N
)I\ =
Hsc N
189 A N 3,4-diClPh RS 395.29 395
(at elevated I
femp.) AN
190 A AN 3,4-diCiPh RS 395.29 395
* (at elevated I
temp.) N/
191 A AN 3,4-diCIPh RS 395.29 395
NI =
192 F = 3,4-diCIPh RS 423.35 423
g
N
193 F N\ - 3,4-diCIPh RS 423.35 423
| Z
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to N indicated 53 A1 3-Cl,4-FPh S 396.85 397 H3IC NO 54 AJ 1
2-chloro- S 384.89 385 H3c I thiophen-5-yl NCO 61 A+tB N\ 1 3,4-di-CIPh S
456. 33 4500 0B1088B&Y, N O 62 A+tB H\ 1 3,4-di-CIPh S 470. 36 PATEPIFIBEN O 63
A+tB 1 3,4-di-CIlPh S 470.36 470 H3C11 0 64 A+tB ~ 1 3,4-di-FPh S 423.42 424
N N~ H3C- 65 AtB 1 3,4-di-FPh S 437.45 438 H H3C- /N O 66 AtB CHa N, ~ 1
3,4-di-FPh S 437.45 438 HINOG67 AtB He N\ 1 3,4-di-FPh S 451.48 452 3
CH3 0 91 WD 03/082861 PCT/EP03/03335 Ex. ¢ R z R2 Cal cul ated Observed

Ml. W. No. Mol. W. (as (LCM5) E free base) [MH + of lowest 2 o c
mass i soner

Table 5
o
4, . A0
RVH;T hlj/ .
H H
N
.
Ex. |3 R’ z R? Calculated | Observed Mol. Wt.
No.| £ © Mol. Wt. (as (LCIMS)
S g ©| free base) | [M+H]* of lowest
'% '§ 5 mass isomer
s = unless otherwise
o o 9
) 5 2 indicated
18 A N/O 1 3,4-di-ClPh S 413.31 413
W/
H,C
19 A N/O 1 3,4-di-FPh S 380.40 381
\
H,C
20 A HQCW 1 3,4-di-ClPh S 413.31 413
/)
O—N
33 A HSC\(Y 1 3.4-di-FPh S 380.40 381
/
0—N
49| A e 1 3,4-di-FPh S 438.44 439
H.C Q \ /
N
o]
50 A ’O/ 1 3,4-di-CIPh S 471.34 471
HC -0 \
0
52 A 1 3-Cl4-FPh S 396.85 397
we—< |
3
o™
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~s QL N unless otherwwse U a indicated 68 AtD 1 3,4-di-FPh S 439. 48 440
NHIC, N HOG69 At\DCH S| | 3,4-di-FPh S 453.51 454 3 NN HO 70 A+D
[l | 3, 4-wD-0BPkesel 453. 51 454 N H3CQ H3C O 71 A+D \ 11 PC3/EPO#HDIBPh S
467.54 468 CH, H3 C4 NHO 72 ASY 1 3,4-di-FPh S 454.50 455 H3C\ N O
73 A+D\ S\/ 1 3,4-di-FPh S 426.44 427 N HO O 153 A+B " N, / 1 3,4-di d Ph
S 496.40 496 0 154 A+Bi0 1 3,4-diCPh S 496.40 496 CN NI 0 92 WO

03/ 082861 PCT/ EP03/03335 Ex. R z R2 Calculated Cbserved Mol. W. No.

Ml. W. (as (LCMS) d free base) [M-H + of | owest

Ex. |3 R z R? Calculated | Observed Mol. Wt.
No.| & © Mol. Wt. (as (LC/MS)
= € | freebase) | [M+H]* of lowest
-j-':’ S £ mass isomer
@ c 0 .
£ L= unless otherwise
g s 2 .
@ O o indicated
53| A ﬂ 1 3-Cl,4-FPh S 396.85 307
H.C
3 \N/o
54 | A N 1 2-chloro- S 384.89 385
H,C thiophen-5-yi
) \N/ o p Y
61 | A+B N<° ) 1 3,4-di-CIPh S 456.33 456
Hc’n
3
(e}
62 | A+B <° ) 1 3,4-di-CIPh s 470.36 470
H
HO AN
Q
63 | A+B s <° ) 1 3,4-di-CIPh S 470.36 470
ne
3
(o}
64 | A+B e 1 3,4-di-FPh S 423.42 424
H \
H,C™
(o]
65 | A+B <° ) 1 3,4-di-FPh ) 437.45 438
H
HC N
Q
66 | A+B o W ; 1 3,4-di-FPh S 437.45 438
HGC \
3
[0}
67 | A+B - 1 3,4-di-FPh S 451.48 452
ne. B3N J
3
CH, o
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0o c mass isoner L unless otherwwse U N Qindicated 155 A+13 1 3,4-di C Ph
S 484.39 484 H3C\ /N CH3 156 A0 ~ 1 3,4-diFPh S 424.41 425 .O\ N H3C
O 157 AWOoso84tdi CPh S 457.32 457 \ NI H3C O'K | PCAmpoyPi3386 437. 45
438 158 A+13 ",cl1 \ ,/ HNN O 159 A+B "3c\ 1 3,4-diCdPh S 470.36 470
HN 1-1~ O 160 A+tB ~N ~ 1 3,4-di FPh S 463.49 464 ) NN O 161 A+B 0 ~ 1
3,4-diCiPh S 456.33 457 H\ N H3C/ 0 162 A+B ~ 1 3,4-di FPh S 463.49 464

(~N'\ N O 93 WO 03/082861 PCT/ EP03/ 03335 Ex. ¢ z RZ Cal cul ated Cbserved
Ml . W.

Ex. |3 R! z R? Calculated | Observed Mol. Wt.
No.| & ® Mol. Wt. (as (LCIMS)
= gg free base) | [M+H]* of lowest
5 '§ s mass isomer
% g *g unless otherwise
o o 8 indicated
68 | A+D S 1 3 4-di-FPh s 439.48 440
.
H,C,
N
H "o
69 | A+D S 1 3 ,4-di-FPh S 453.51 454
<"H;g
N
H 7o
70 | A+D S 1 3,4-di-FPh [ 453.51 454
.
H,C,
N
HC O
71 | A+D 5 1 3,4-di~FPh S 467.54 468
T
H3C"<
N
H ‘o
S .
72| A 1 3,4-di-FPh S 454.50 455
HC— ) Z/
O
o]
73 | A+D S 1 3,4-di-FPh S 426.44 427
ve
HO
0
153 | A+B W / 1 3,4-diCIPh S 496.40 496
A\/N .
(8]
154 | A+B N/O 1 3,4-diCIPh S 496.40 496
[\ N
O
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No. Mol. W. (as (LC/MS) free base) [MrH + of owest ¢ ¢ mass isoner N

unl ess otherwise WQ indicated 163 A+B 0 1 3,4-di FPh S 451.48 452 H H3Q
IN N CH3WO 0364286#B H\' 1 3,4-di ClPh S 484.39 484 H3CyNPNT@EH83/@33387 N CH3
0 3,4-diG Ph RS 413.31 413 o CH3 188 A1 3,4-diCPh RS 489.41 489 0 CH3

94 WD 03/082861 PCT/EP03/03335 Table 6 O NN~ HHN WAR 2 Ex. -2 Vv R
R R _ o Calculated Gbserved No. Cmo O Mol. W. (as Mol. W. > c free
base) (LOMS) to & - [MrH + of E s lowest mass o isonmer o d unless N

ot herwise V) indicated

Ex.| 3 R? z R? Calculated | Observed Mol. Wt.
No.| & © Mol. Wt. (as (LCIMS)
= E | freebase) | [M+H]* of lowest
-.% S c mass isomer
@ o 0
S Q= unless otherwise
£ g 3 i
) ha indicated
155| A+B A 1 3,4-diCIPh S 484.39 484
‘ H N/
HBCYN
_ CH, O
156| A 07/ 1 3,4-diFPh S 424.41 425
I
(o]
HG”
0
157 A 07/ 1 3,4-diCIPh S 457.32 457
o )/
HC™
[e]
158 | A+B | "€ OY 1 3,4-diFPh ] 437.45 438
AR
HN N
(o]
159 | A+B “acw OY 1 3,4-diCIPh S 470.36 470
\Hﬁ' /
HN N
(o}
(o] .
160| A+B 1 3,4-diFPh S 463.49 464
A/H ) »/
N
(o]
161| A+B \07// 1 3,4-diCIPh S 456.33 457
H
e /N N
0]
162 | A+B 07/ 1 3,4-diFPh s 463.49 464
N N
O

93



41** D 3,4-di-CIPh HS - 442.30 442 HO/ O 42 A 3,4-di-CIPh HS -
470.36 470 H3C/ 43 D 3,4-di-CIPh HS - 455.35 455 H3C-N H 44 D

3, 4-di - CIWb oBlo®8e1 469. 37 469 H3CH / 45 D3 , 3, 4-di - Cl PirCH/EB03/03383. 40 483
H3C H 95 WD 03/082861 PCT/ EP03/03335 Ex. o R R2Z R ~- o Calcul ated
bserved No. V2 Mol. W. (as Mol. W. O > 0 free base) (LM CL
[MH + of E E d lowest nass isoner O m o unless d N otherwse d)

i ndi cated 55 A+D 3,4-di-CIPh HS - 455.35 455 H H3C,~ NO56 A+tD\ /

3,4-di-CIPh HS - 469.37 469 H3C-11 NO 57 A+D 3,4-di-CiPh HS - 483.40
483 H3CQ /N CH3

Ex.| 3 R’ z R? Calculated | Observed Mol. Wt.
No. | & w Mol. Wt. (as (LC/MS)
= E | freebase) | [M+H]* of lowest
5 '§ 5 mass isomer
s & unless otherwise
S, 8 8 .
P73 D & indicated
163§ A S 451.48 452

0. .
+B 1 3,4-diFPh
H\HS‘ W/
HacYN N
CH, ©

[e] .
164 A+B 1 3,4-diCIPh S 484.39 484
S
HBCYN N
CH, ©
cH,

187 N 0 3,4-diCIPh RS 413.31 413
N=—
O F
CH,
188 A 1 3,4-diCiPh RS 489.41 489
‘S
07 TCH,
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58 A+D 3,4-di-FPh H S -

- 436.46 437 3 0 H 60 A+D 3,4-di-FPh H S -

A+D 3, 4- dwomBls3deS -

422.43 423 H3C NO 59 AADHC N\1 3,4-di-FPh H S
450.49 451 H3Q N O CH3 74

438.52 439 S H3IC N H O 75 A+D 3, 4rdirHPPhoi3sS -
452.52 453 H3 S N H O 96 WD 03/082861 PCT/EP03/03335 EX. R R R o
Cal cul ated Cbserved No.

c 0 Mol .

W .

(as Mol .

W .

0

" free base) (LC M)

Q[MH + of "u d lowest mass E ma isomer o munless otherwise V)
indicated HS - 466.54 467 76 A+D C H3 H3 S
Table 6
0
/U\ “0,,,5 A0
RN SN
I I
N
e
Ex.| g © R' R R’ E § £ | calculated | Observed
pewry
No. ;‘E: @ 2 'g Mol. Wt. (as Mol. Wt.
&= G e free base) | (LC/MS)
o g [M+H]* of
g g lowest mass
K § isomer
] 5 unless
[+}] -t
§ 2 otherwise
7] indicated
41} D o 3,4-di-CIPh H S - 442.30 442
o
HO
/U\@/
42 A i o 3,4-di-CIPh H S - 470.36 470
He” o
\ /
43 D ? 3,4-di-CIPh H S - 455.35 455
Hac\N 0
oo\
44 D i o 3,4-di-CIPh H S - 469.37 469
He” W
45| D /Ti i 3,4-di-ClPh | H S - 483.40 483
R
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H3CN HO77 A+D 3,4-di-FPh H S -
3,4-di-FPh H S -

H3S H3C- WO ostoges80 A 3,4-di-FPh H S -
3,4-di-FPh H S -

09

438.52 439 N S H3C
452.52 453 H3S NH O 79 A+tD C 3,4-di-FPh H S -

H O 78 A+D
466. 54 467

439.48 440 MO O @CTAPDB/EB335

425.45 426 HO O 82 A 3,4-di-FPh H' S -
7 WO 03/ 082861 PCT/ EP03/ 03335 ExX. Rl1 R2 R a Cal cul ated Observed No.

439.48 440 S MeO

.S 0O Ml. W. (as Mol. W. O free base) (LCMS) o0 a [MH + of E |Iowest
mass E d v
Ex. %E R R? R’ E 8§ £ | calculated | Observed
No. -.Eg 2 'g Mol. Wt. (as Mol. Wt.
& 'g f: free base) (LC/MS)
& £ [M+H]* of
E _g lowest mass
g 8 isomer
§ £ unless
§ 1] otherwise
7] indicated
55 | A+D \° ) 3,4-di-ClPh | H S - 455.35 455
P
H,C
(o]
56 | A+D \° ) 3,4-di-CIPh | H S - 469.37 469
HC N
(o]
57 | A+D \° ) 3,4-di-CIPh | H S - 483.40 483
H
HC. N
58 | A+D . \° ) 3.4-di-FPh | H S - 422.43 423
Hac’N
o]
59 | A+D \° ) 3,4-di-FPh | H S - 436.46 437
HC M
[o]
60 | A+D \° ) 34-di-FPh | H S - 450.49 451
H
HyC N
74 | A+D z 3,4-di-FPh H S - 438.52 439
\_s
H,C,
N
H "o
75 | A+D N 3,4-di-FPh H S - 452.52 453
<CH3 \ S
N
H ‘o
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I somer a o unless U otherw se
425.45 426 HO O 84 A\’
\\ 3, 4- diwGloBlos6 S -
EtO 87 A+D 3,4-di-FPh H S -
471.41 471 H3C-N/ / H 109 A+D 3,4-di-CPh HS -

A+tD 3,4-di-CIPh H S -

471.41 471

N i ndicated 83 A+D 3,4-di-FPh H S -
C( 3,4-di-CIPh HS - 470.35 470 EtO\ 0 85 A+D
442.30 442 HO\ o 86 A 3,4-di-FPh HCHEPOZHEB3A4 438
409.39 410 HO O 108 A+D 3,4-di-CIlPh H S -
H3C, N H 110
485.44 485 H3C-"H 98 WO 03/082861 PCT/ EP03/ 03335

Ex. mo RLRR R =o L Calculated Cbserved No. 60 :05) 2 ¢c Mol. W. (as
Ml. W. o free base) (LOCM5) ' (MtH+ of g mlowest nmass E s ..mac O
isomer o0 a, unless "m N otherwise N indicated
Ex.| & 8 R' R R % 6 & | Calculated | Observed
No. -..E "Eq‘,' K] 'g Mol. Wt. (as Mol. Wt.
& 'g o free base) (LC/IMS)
®
e e [M+H]* of
g ] lowest mass
8 § isomer
§ e unless
§ " otherwise
«n indicated
76 | AtD S 3,4-di-FPh H S - 466.54 467
oH A\
He—
N
H o
77 | A+D s S 3,4-di-FPh H S - 438.52 439
H,C, =
N
H o
78 | A+D S 3,4-di-FPh H S - 452.52 453
&
N
H "o
79 | A+D CHLS = 3,4-di-FPh H S - 466.54 467
3\
e
N
H "o
80 A > 3,4-di-FPh H S - 43948 440
MeO
0
81 | A+D R 3,4~di-FPh H S - 42545 426
HO
0
82 A S 3,4-di-FPh H S - 439.48 440
s
MeO
o)
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Il A+D S 3,4-di-CIPh HS - 485.44 485 / H H3C 112 A+D 3,4-di-FPh H S -
466.55 467 Pr ~NH S 113 AtD o 3,4-di-FPh HS - 452.53 453 HC /\N 3 H S
114 A+D Wo43ns286Ph H S - 438.50 439 H3C-NH S 115 A+D ®C4HP03/Ci3PH H S -
485.44 485 HC/\N 3 H 116 A+tD 3,4-di-CIPh HS - 471.41 471 H3C-NH S 117
A+D 3,4-di-CIPh M S RS 469.37 469 H3G-N\ H O 118 A+D 3,4-di-CIPh M S

R or S 469.37 469 H3C-N H O 99 WD 03/082861 PCT/ EP03/03335 Ex. = 0 Rl R2
R o * Calculated Cbserved m'= No. o wMI. W. (as Ml. W. 0 e free
base) (LOCM5) CL m[MH + of |owest nass E isoner d G o munless

Ex. %’E R' R? R’ E & £ | calculated | Observed
No. § ® S 'g Mol. Wt. (as | Mol. Wt.
& = 'g by free base) (LC/MS)
a g [M+H]* of
g g lowest mass
_2 8 isomer
§ e unless
& n otherwise
(7] indicated
83 | A+D SN 3,4-di-FPh H - 42545 426
\ s
HO
0
84 A R SN 3,4-di-CIPh H - 470.35 470
EtO \ O
85 | A+D Q = 3,4-di-CIPh H - 442 .30 442
HO \ 0
86 A Q \ 3,4-di-FPh H - 437.44 438
EtO \_o
87 | A+D Q ~ 3,4-di-FPh H - 409.39 410
HO \ 0
108 | A+D 2 3,4-di-CIPh | H - 471.41 471
- %
H,C ”)X\@/
109 { A+D Q s 3,4-di-CIPh H - 471.41 471
i
110 | A+D 2 3,4-di-ClPh | H - 485.44 485
2
o /\ﬁ)L@/
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o v~ otherwse indicated 119 A+D 3,4-di-CIPh M S S or R 469. 37 469

H3C- H 120 3,4-di-CIPh HS - 466.33 466 + O N +Q % N' 165 F

3, 4-di - CI'Wb oBfoR86t+ 412. 32 412 169 A+J~~ 3,4-di-CIPh H S - P¢3EPBH0338D H3C N
O 170 /;-N 3,4-di-CIPh HS - 479.37 479 a HBC N+ + H + QO 171 N-N
3,4-di-ClPh HS - 480.35 480 H3C 0 100 WD 03/ 082861 PCT/ EP03/ 03335 Table
70 HHNL R/\RR EX. mMmVOR R2ZR 16 C Cal cul ated Ohserved MIl. W.

No. wmmo MIl. W. (LCOM) c c (as free [MtH + of | owest Q base) nass

i soner unless otherwise indicated 102 A 3,4-di-FPh H S 449. 39 450

U O = Fo
Ex.|% o R R? R |E 8 £ | calculated | Observed
No. g E 2 'g Mol. Wt. (as Mol. Wt.
& "g‘ “; free base) (LC/MS)
g - [M+H]t of
e g fowest mass
e § isomer
§ 5 unless
§ 7] otherwise
»n indicated
111 | A+D Q s 3,4-di-CIPh | H S - 485.44 485
Hsc/\ﬂ \_/
112 | A+D Q 3,4-di-FPh H S - 466.55 467
iPr— N
113 | A+D 3 3,4-di-FPh H S - 452,53 453
N
114 | A+D N 3,4-di-FPh H [S - 438.50 439
H,C— X
115 | A+D % 3,4-di-CIPh H S - 485.44 485
AN
o /\”)\\@/
116 | A+D Q 34-di-CIPh | H s - 471.41 471
- N
H,C H)&\@/
117 | A+D j\\O/ 3,4-di-CIPh | Me S RS 469.37 469
HyC— N
N
118 | A+D & 3,4-di-CIPh | Me S RorS 469.37 469
H.Cw N
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NN N //N y F3C 103 A/- 3,4-di-CIPh HS 482.30 482 N-NN/~N y F3C
185 F n 3,4-di-CIPh HRS 488.42 488 N N 186 F N 3,4-di-ClPh HRS 412. 32

412 ~ NowD 03/088381 WO 03/ 082861 PCT/ EP03/ 03335 Table 8 O PRWHROMI3335* O H
HNciH3 R2 Ex. o R R2to =- 1 Calculated Cbserved Mol. W. E No. = mas
oCDc Mol. W. (LCM) o00o0 N ¢(as free [MtH + of lowest d m CL base)

mass i soner unless v~ A otherwise indicated 181 A 3,4-di-CPh RR
469.37 469 H3C,~H O 182 A 3,4-di-CIPh S R 469.37 469 H3G~ NH O 102 WO
03/ 082861 PCT/ EP03/ 03335

Ex. %r E R' R? R | & £ | calculated | Observed
No.| £ % s ‘§ Mol. Wt. (as | Mol. Wt.
‘% = [ 2 free base) | (LCIMS)
by g [M+H]* of
; g lowest mass
o § isomer
] p unless
& n otherwise
0 indicated
119 | A+D 3 3,4-di-CIPh | Me S SorR 469.37 469
O
120 o 3,4-di-CIPh | H S - 466.33 466
- \ /
+
z ,Ny
NVO
165| F m 3,4-di-CIPh | H RS - 412.32 412
(o]
169 | A+J %/\o 3,4-di-CIPh | H S - 480.35 480
\ 0
170 NN 34-di-CIPh | H S - 479.37 479
| A0
o) He” Sy AN
T A\
< o)
N—N f
171 /( \ 3,4-di-ClPh | H S - 480.35 480
+
7Y
<C
(o]
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Table 9 O RNJ~ NO HHNR2 Ex. Rl R2 ca =- Calculated Qoserved Mol. W.
No. Eo Mol. W. (LOMS) c c (as free [MrH + of | owest Q base) nass

i somer urWwex8/0828¢1 ot herwi se i ndicated 183 F o 3, 4-di - Cl PIRCREPASR3I33B 462
184 A/ ~~ 3,4-di-CIPh RS 448.36 448 NH 5 1In the Exanple Tables 1 to 9,
it is to be noted that Exanples 2, 3, 20, 29, 38, 39, 40, 138, 139, and
189 are formate salts, and Exanples 41 and 85 are triethylamne salts. 103
WO 03/082861 PCT/EP03/03335 Cdainms 1. A conpound of fornmula (1): O
RL/YENNORIRANRF 5RR (I) wherein: Rl represents substituted or
unsubstituted heteroaryl; Y represents -(CRnRnb)n ; 10 Rna and R'b are
each independently hydrogen or Cl.6alkyl; nis an integer fromO to 5; R2
represents unsubstituted or substitghgd7aryl or unsubstituted or

substituted heteroaryl;
1/\ /U\ o, [ j

N

R7/kR2
Ex. | & § R’ R? R’ ‘g g Calculated| Observed Mol. Wt.
No. g e 839 Mol. Wt. (LC/MS)
e = Sa (as free | [M+H]* of lowest
% o base) mass isomer unless
0 otherwise indicated
102 A /\ 3,4-di-FPh H S 449.39 450
N-—N
o\
N\(N
F,C
103 A /\ 3,4-di-CIPh H S 482.30 482
N—N
i\
N\fN
F,C
185 F —\ 3,4-di-ClPh H RS 488.42 488
N\ N\/
186 F N::\ 3,4-di-CiPh H RS 412.32 412
&/N\/
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R3 and R4 each independently represent hydrogen or Cl_6al kyl; 15 R7
represents hydrogen or Cl_6al kyl; R8 represents hydrogen or Cl _sal kyl; and
salts andweaoBWwsases t hereof; with the proviso that the fol IPeEEPg3/eBAPOUNS
are excluded; N-{[4-(3,4-dichlorobenzyl)norpholin-2-yl]nethyl}-N-(pyrid
in-3-yl nmethyl )urea; 20 N-{[4-(3,4-d

i chl orobenzyl ) nmor phol i n-2-yl ] nmethyl }-N -[ (6-nmet hoxypyri di n- 3-

-yl)methyl Jurea; 5-({[({[4-(3,4-dichlorobenzyl )norpholin-2-yl] methyl}am
no) car bonyl ] - -am no}net hyl ) ni coti nam de;

N-{[4- (3, 4-di chl orobenzyl ) norpholin-2-yl]methyl}-N -(1

H i ndol -5-yl nethyl Jurea; 25

N-{[ 4- (3, 4-di chl or obenzyl ) norpholin-2-yl]Jmethyl}-N - (1

H i ndol -4-yl met hyl )urea; N-{[4-(3, 4Falect| or obenzyl ) nor phol i n-2-yl ]

met hyl }-N -[ (5-nmet hyl i soxazol -3 -yl)nmethylJurea; N {[4-(3,4-d ich

| or obenzyl ) norphol i n-2-yl]nethy N -(thien-2-yl nethyl )urea;

N—{[4 (3, 4- d|chlorobenzyl)norphol/B\Z yl]nethyl} N -(2-thien-2-ylethyl)urea

1.7

N—{[4 (3, 4- dlchlorobenzyl)nnrpholln 2 ylyE%{:k\} N - ({5-[ (di met hyl am no) net
hyl]- -2-fu ryl}methyl)urea; N {{'4-(

i chl or obenzyl ) nor phol i n- 2- yI]nethyI} N [(Stfetﬁdkylsothlazol 5-

-yl ) met hyl J ur ea;

N-{[4- (3, 4-di chl or obenzyl ) nor phol i n- 2- yI]nethyI} N -[(4-nmethyl -1, 3-thiazol -

2
‘e

2- 104 03/ 082861 PCT/EP03/03335 -yl)nethyllurea:;

N-{ [ 41 €8, |42 d& chl or otRénzyl ) fror pIRIl i n- 2“‘y’~1——] neth§l } -| Haic(ibiaH t Obseredd-MolyWhelt hy|
JureaiNo.| £ & g S Mol. Wt. (LCIMS)

N-{[ 41 (3,|45&cpl or obenzyl ) fror phol i n- Zuyﬁ] m=t§h;§ } -|N(ad k2 ety b iowelt azol -
4- -yl)mgthyl ] brea; 5 methyl 23 |2¢ ase) | mass jsomer unless
2-({[({[4- (3, 4t dichl oroben(yl ) mor pho gn- 2- %n’et kyl ?am nQ) o%W%QYAIcated

- am ne=tethyt)j—4- dlb'Lll_yI'. of e=5S=carbgxyta

N-[ (5] i Ino?1- ohenyll - 1 H r§% é'ﬁﬁ )n%t hyl ] 1 RN - ‘%9(3&5,, 4- di chl®Pobenzy] ) -
-morpiholl i n-RXyN Ay 1U rea:

N-{[41(3,]4-di chl or obehzyl ) nor phol i n-P-yl ] nmet hyl } -|IN - (1

H-pyr 1 ¢l 2A3- p] pyrf di n- 3- | 194dptipRt Nyl $ur ¢a; R 469.37 469

N-{[ 41(3,4-di cltwl rphol i n-R-yl] t hyl }- N - ({5-|[ (di met hyl am njo) -
- et hyl ] tihi en- - yF} mey hyl ) dir ea; wfe

N- { [ 443 4—di-ehtorobenzyrferphota—2=—yHrethy = N—(2=fdrytrethyured!
N-{[ 4- (3, 4-di chl or obenzyl ) nor pholin-2-yl]methyl }-N -[(2-net hyl - 2Ht et raazol
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15 -5-yl)nethylJurea; N-{[3-(4-chlorophenyl

)i soxazol -5-yl ] methyl }-N -{[(2S)-4-(3, 4-di chl orobenzyl )- -norpholi

n- 2- yl | mewbybhsasen; PCT/EP03/03335
N-{[(2S)-4-(3, 4-di chl orobenzyl ) norpholin-2-yl]nmethyl}-N -[(2-nmethyl-2Htetr
aazol - -5-yl)nmethyl]urea; 20

N-{[(2S)-4-(3, 4-dichl orobenzyl)norpholin-2-yl]methyl}-N-[(4-nmethyl-1, 3-thi

azol -2- -yl)nethyl] urea;

N-{[(2S)-4-(3, 4-di chl orobenzyl ) nor pholin-2-yl]nmethyl}-N -(1, 3-thi azol
ethyl)- -urea, and; N-{[(25)-4-(3, 4%?hborobenzyl ) nor phol i
n-2-yl]lnmethyl}-N - {[3 (4- met hoxyphen ¥ i soxazol -5-yl ] nmet hyl }urea. 2.
A conpound of fornula (1) according to claiml wherein RL is 3-

formam do-1, 2, 4-triazol - 5- yI 5-trif} uoromet hyI 1, 3, 4- oxadi azol
S- (norphol i n- 4-yl methyl) - 3 4- ox?ﬂafzol
5- (N, N-di et hyl am nonet hyl ) - h‘
4-(3-methyl -1, 2, 4-

uEén;?
azol 5- yI)furan 2-yl,

-2-ylm

-2-yl,

5- et hyl am nonet hyl - 1, 3, 4- oxadi azoII 2-yl,
oxadi azol -5-yl ) furan-2-yl, 4-(3- rrb'thyltll 2
4- (5-net hyl - 1, 3, 4- oxadi azol - 2- yl)furan-2-yl, Ni mi dazol -
1-met hyl i m dazol -5-yl, i m dazol-4-yl,

3- (cycl opropyl net hyl am nocar bonyl ) i soxazol - 5- yl R?3- (N-
pyrrolidinecar bonyl )i soxazol 5- yI 4- et hoxycar bonyl oxazol -
et hylannosagbonyt U)\d.Lu‘I =2=y1 Lﬁ | upl Oﬁ rnr;L
4- n”EtEH&I agn Bocar bonyl%xazol 4- (N-|pgr ol | a
4-i sch;r yﬁam nocar bonyl oxa7ol 2- yI 1- Ee.ehyl c MdadoWit! gy az oLCAVIG)
pyridi n-4 ‘?( pyridin-2-yl, pyridi n- 3- yil'e % ani ggwelaoryl[wq]-dbmo%véélt
4- aminopyrtm di n 5-yl, 4- hyd|oxy-2-net hy@pﬁ_rl ni -yl mass lFomerunless

1- netihyl fetrazolj-5-yl, 2 40 npt hoxycar bangl met hyl tet razql
1- metthoxakcar bon | methyl tetrazbl -5yl — 2.1 ®o5 wi 03/ 0g28d Pthewispindieated
5- w62

cycl dpB3py! et hyl t et¥ axol - 5- y| ,3.4-dGRMopr oRS zol -

-2-yl, 435

I a||| IIUbaI UUII I UI\aLUI L

e, fast|nObpervad Mol Wy

.3 4—d&§5’tﬂmpr oR8 net h462.88r g

2-ethyl tgetrazol - y tetrazol 5-yl, 2-tert-butyltetrazol-5-yl,
5-trijfl uor onet hy 2-y|l, 2- cyangnmet hyI tletrazol - §-yl,

1- cydnongt hyl t ef] 2t i so-butyltletrazol}-5-yl, 1-
iso-Rutyllitetrazdg yl, 4-(isp-propylaminocarbanyl)thiophen-2-yl, 4 5
(et hyiBam nocar honyhHt hinophent 23, ¢ldi-CHPH gt hyRsam [nog4g.Benyl ) t hi ophen- 2-yl
2- (i q4o- propyl )teI g/ﬁ 11,2, 3-tri azol -4-yl

1- netlhyl 41, 2, 3-frRaget=4¢yl, R-nethyl-1,]2,3- trjiazol-4-yl,

1-metlhyl 11 2 4. tr|a7nl 'k’-vl b-nmet hyl - 1,12 _4- oxadi azol -3-lyl, 3-

et hoxycarbonyl 1,2, 4- oxadi azol - 5- yl,
3- et hyl ammm%mmé ThpRs 4-18%2 i Ve r%teo\/that

16 0wt e 0 9205 SRR TBIE el B

10 oxadi azo
2-net hyl - 1 tgethylamlne salts.

3,20,29,3

zx:gf%iﬂ”ézé oxazol8 %9’yl )-1,2,4
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oxadi azol -5-yl, pyrazin-2-yl, 3-nethylisoxazol-5-yl, 1,2, 4-oxadiazol-3-yl,
1, 2,4- oxadiazol -5-yl, 3-(pyrrolidine-Ncarbonyl)-1, 2, 4-oxadi azol -5-yl,

3- (i so- pwopglosasbnocar bonyl ) -1, 2, 4- oxadi azol - 5-yl PCT/EP03/03335

5- (et hyl am nocar bonyl ) -1, 2, 4- oxadi azol - 3-yl,

3- (cycl opr opyl am nocar bonyl ) -1, 2, 4- oxadi azol -5-yl, 3-(iso 15

propyl (net hyl ) am nocar bonyl ) -1, 2, 4- oxadi azol - 5-yl,
1-iso-propyltetrazol -5-yl, tetrazol-5-yl, 3-anmno-1,2,4-triazol-5-yl,

5-met hyl i soxazol - 3-yl, 1-nethyl pyrazol-4- yl,

2- nethylanlnocarbonyl 1, 3, 4- oxadi azol -5-yl, 2-ethyl am nocarbonyl -1, 3, 4-
oxadi azol - 5- y€laings (i so- pr opyl ami nocar bonyl ) - 1, 3, 4- oxadi azol - 5-yl

2- car boxyfuran- 5-yl, 2-(ethoxycarbonyl)furan-5-yl,

2- (nethylanlnpcarhp&ghb@uﬁggﬁgnﬁma(@ 20 (ethylanlnocarbonyl)furan 5-yl,

2- (1 so-propyl am nocar bonyl ) furan-5-yl, 1- nethyl pyrazol -3-yl, pyrazol - 3 yl,
3-met hyl pyrazol -5-yl, 3- (ethoxycarhonyl)isoxazol -5-yl,

2-methyl tetrazol - 5- yI 3- (nethylanl ocarbonyl)furan 5-yl,

3- (et hyl am nocar bonyl )fur an- 5-y¥,_ 3 | am nocar bonyl ) furan-5-yl,
3- (et hyl am nocar bonyl ) i soxa?ol - 5Nyl 25

(et hyl am nocar bonyl )i soxazol - 5-ylI 33 ( ¢ met nocar bonyl )i soxazol - 5-yl,
3- (i so-propyl am nocarbonyl )i soxazol 5-yl,

4- (et hyl am nocar bonyl ) t hi azol - 2- yI 4- (et hyI am nocar bonyl ) t hi azol - 2-yl,
4- (di met hyl am nocar bonyl ) t hi azol - yI 4- (80"

propyl am nogar bonyl )t hi azol - 2-yl, 4- (et hoxycar bonyl Ythi azol -2-yl, 4

car boxyt hi azol - 2-yl, 2-(met hyl am nocarbonyl )t hi ophen-5-yl, 2 30

(et hyl am nocawﬁgr@ml)thi ophen-5-yl,

2- (i so-propyl am n t .

(et hyl am nocar bogﬁaﬁé}% %esﬂdbgﬂnﬁg Og t‘ tﬁ?ﬁ uted e(%%rg?ﬁ%nyl )t hi ophen-4-yl,
2-(iso- propylamn !ﬁén 4-yl ,

2- (et hoxyt@r bonyl l?ﬁatandmmea%a}m lncﬂapeoaerblwydmjgepbeméalw;,

2- (et hoxycar bonyl j fshiroipteger fomlo tod; car boxyt hi ophen-5-yl,

3- (et hoxycar bonyl ) I

benzi m dazol 3 & Iﬁ%ﬁﬂaség’& ufsgbsjlﬂggd; %/%%ﬁﬂ%%#lfoﬂ?jgg}% 'H‘\qu@s A corrpound

of formula (154§ ?B( 'claim1 or claim2 wherein Rna and Rnb are
bot h hydrogen. 106‘“/@“1) 1 eacrgademeotLEhOBPESSAydmgen ot Gapalkykd of f or nul a
(1) accordifig to ami/refpreseafs ﬁyhmg@hmengmmcl aims whereinnis 0, 1, or 2.

5. A conpound of fgeslaechina (claim4 wherein nis 1or 2. 5
6. A conpound %for% e%f% @é:ﬁfcg% gi ng tlgy ‘any one of the preceding clains
wherein R3 and' 315‘5 Bgen. 7. A compound of fornmula (1) according

to any one ofW@m@eM‘é‘ﬂmﬂhﬁbthélf@HWQ qnpgveds pfe eeludedphenyl substitut ed
wi th chl or o di-{{4-@aldichlorobBazyilendrphaliptBeyilyhethyl}-N'-(pyridin-3-yimethyl)urea;

20 N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(6-methoxypyridin-3-
-yl)methyljurea;
5-({[({[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}amino)carbonyl]-
-amino}methyl)nicotinamide;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylmethyf}-N'-(1H-indol-5-yimethyl)urea;

25 N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-(1H-indol-4-yimethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}-N'-[(5-methylisoxazol-3-
-yl)methyl]urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-(thien-2-ylmethyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-ylmethyl}-N'-(2-thien-2-ylethyl)urea;

30 N-{[4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-({5-[(dimethylamino)methyl]-
-2-furyl}methyl)urea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(3-methoxyisothiazol-5-
-yl)methyljurea;
N-{[4-(3,4-dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(4-methyl-1,3-thiazol-2-
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substituted wth chloro. 8 A conpound of fornmula (1) according to claim?7
wherein R2 is 3-chloro-4- fluorophenyl, 3,4-dichlorophenyl,
3, 4-di f | vwooplesasyl , 3- chl orophenyl, 2 15 chl or ot hi ophen- 5P¢IT/EPO8/03335
4-fl uorophenyl. 9. A conpound of formula (1) according to any one of the
preceding clains wherein R is hydrogen or methyl. 20 10. A conpound of
formula (1) according to claim9 wherein R7 is hydrogen. 11. A conpound of
formula (1) according to any one of the preceding clains wherein R8 is
hydrogen or nethyl. 25 12. A conpound of fornula (1) according to claim 11
wherein R8 is hydrogen. 13. A conpound of formula (1) according to claim1
sel ect ed fromy)methyiuegapl es. 30 14. A conpound of formula (1) according to
(1:I4ai T513lge| e pltips (3, 4-divhfoxstiapl @ imorpholidi-2-A]methylB-N'-71, 3-EhiaZdl- Z%N}nethﬂl)ur% %3

, , , L y ' ) 4
35 30 39 4§1 {‘[fg k%hlo?&en%é)m&éhol%‘b vl eth%gN gg?neﬂiﬁ 1537591@2%%4 2y o
56, 57, 58, 5@}') ']B'é 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 74, 75,
76, 77, 78, S79weted2-({H4-GA-diggorohenzyorphotia-2-owthyleginoierbonylle, 111, 112,
113, 35 114, ZdhinodhethyhiZ-meltihyd-1,3t@zolbIBearbdiylatdé42, 146, 150, 153, 154,
155, 156, 157p é—én%mol’ii hermH | 198me kG343 A 8hiorbBlnzyh7 1, 181, and
182. 15. A cogggr%a by }qr accordl ng to a m 13 selected from
Exanpl es £ 12 16, 18 19 2 24, 36, 38, 43, 44,
45, 49, 50, 5H-I4E, 4~§9°hlor%ng@)mfyehow-wmethww é%' pgrololg3-blpwidiyd- " 76, 77,
78, 79, 97,100%Iméth¢huredg, 109, 110, 107 WD 03/082861 PCT/ EP03/03335 111,
112, 113, 114nN-§ 4-Bﬂe‘ﬁlordﬂeﬁzl hdifm32-yilhéthyl 53klimethP8mi 161, 163,
1|64 162 1|70 'P{ th%ﬂ Og ymp Conp)éﬁd %?—&Ggr.ma( ) arcibggrdu ng to
claim13 sele 24, 38, 50, 55,
56, 57, 60, G- fﬁ%‘sch A7) m@f?héfo%vﬂrﬁ@w} M finmetivnges 161 160
170, 171, andNe@®E, 4ﬂlchbr@hﬂmgwhrn@rpbﬁhn%vlimetayl@ - [(ameih)dﬂlrbtetreamlai m 13
sel ected frism&upnpthegured, 12, 16, 19, 38, 50, 55, 56, 57, 60, 61, 74, 75,

i S o S gt o
F

process conpri'58¥ &\VB ®8f a conmpound of fornula % with a
compound of fb‘r%@ﬁér4((§ﬂ1910hlqll9b€ﬂ2ymmmb in-2-ylImethyl}-N'-[(2-met yl— H
-5-yl)methyljurea;

20 N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-yllmethyl}-N'-[(4-methyl-1,3-thiazol-2-
-yl)methyljurea;
N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-ylimethyl}-N'-(1,3-thiazol-2-ylmethyl)-
~-urea, and;
N-{[(2S)-4-(3,4-dichlorobenzyl)morpholin-2-ylJmethyl}-N'-{[3-(4-methoxyphenyl)-

25 -isoxazol-5-yllmethyl}urea.

-tetraazol-

2. A compound of formula (I) according to claim 1 wherein R' is 3-
formamido-1,2,4-triazol-5-yl, 5-trifluoromethyi-1,3,4-oxadiazol-2-yl, 5-(morpholin-
4-ylmethyl)-1,3,4-oxadiazol-2-yl, 5-(N,N-diethylaminomethyl)-1,3,4-oxadiazol-2-

30 vi, 5-ethylaminomethyl-1,3,4-oxadiazol-2-yl, furan-2-yl, 4-(3-methyl-1,2,4-
oxadiazol-5-yl)furan-2-yl, 4-(3-methyl-1,2,4-triazol-5-yl)furan-2-yl, 4-(5-methyl-
1,3,4-oxadiazol-2-yl)furan-2-yl, imidazol-2-yl, 1-methylimidazol-5-yl, imidazol-4-yl,
3-(cyclopropylmethylaminocarbonyl)isoxazol-5-yl, 3-(N-
pyrrolidinecarbonyl)isoxazol-5-yl, 4-methoxycarbonyloxazol-2-yl, 4-

35 ethylaminocarbonyloxazol-2-yl, 4-cyclopropylmethylaminocarbonyloxazoi-2-yl, 4-
methylaminocarbonyloxazol-2-yl, 4-(N-pyrrolidinecarbonyl)oxazol-2-yl, 4-iso-
propylaminocarbonyloxazol-2-yl, 1-methylcarbonylpyrazol-3-yl, pyridin-4-yl,
pyridin-2-yl, pyridin-3-yl, 5-aminocarbonylpyridin-3-yl, 4-aminopyrimidin-5-yl, 4-
hydroxy-2-methylpyrimidin-5-yl, 1-methyltetrazol-5-yl, 2-

40 methoxycarbonyimethyltetrazol-5-yl, 1-methoxycarbonylmethyltetrazol-5-yl, 2-
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RA R-~-YNNR8 R-R2 R (Il) 7 (Il'l) wherein; RL, Y, R3, R4, R7, R8, and
R2 are as hereinbefore defined for formula (1) 20 and Uis a urea-formng
group; amaotobesmsafter, if required, carrying out one or mMPCE/EPH3/03385

foll owi ng optional steps: (i) converting a conpound of formula (1) to a
further conpound of formula (1); (ii) renmobving any necessary protecting
group; 25 (iii) preparing a salt or solvate of the conpound so forned. 19.
A process for the preparation of a conpound of fornmula (1) as defined in
claiml1l wherein R represents hydrogen, which process conprises the
reaction of a conmpound of fornmula (1V) wherein R is hydrogen with a
conpound of 30ydlcmr¢m4|raetﬁstltettamt€5-ymmlmnﬂ)ylmmyife’rgazel-ésll [Zeethylietrazalre
defined and t en%&fytt@wazol B4 IQQ@HJUUQIIietr@z’UI-BWI @trlﬂtﬁroﬁiémyﬁétréﬂu-z-yofzt he

fol | owi ng Optﬁﬁaﬁa Qf?ao (& gfr;}; lt&ra%@%@qs&ﬁutéﬁét%ﬁs&ét _to a
&t roroh

e o b inocaPORIORRLEN o f or med. 35 108

WD 03/ 082863 (rasthemoimooasesyl)tiiophen-2ddeyippinacatasykibigphen-8l. & (iso-
compound of f propubistrédd-5a8, 1G& Bitmeedi-19, 1ahethpi-1,2 8kiiatoldryd,Baethybm2r3-ses t he

reaction of agfy &Q%Inﬂ-n@th)ﬁ—%ﬂkr%z@-s\lw 591et MY, @ox&é’iazcﬁ:&- Rg R-R2 (IVM
5 wherein R2, aSs_ 3%1 a resin-
sound | eavi ngeGPaEBdft el F@Z%S'Sp}sré iﬂiﬂ@mpa@f Bk %OX?%%OQH y a
Merrifield resparﬁﬁtylﬁwnowl? @segliagebbnyl, Spretayiisexgrolidach 2 for nul a
(1) and tibeoxafdzel-3-yl, - methwamwpaxb@nylyi 2g-axadiapols-yir 2mmtleyl-d{3,4-he
fol | owi ng opt hRzoR6§D Pyrazin-2-yl, 3-methylisoxazol-5-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 3-(pyrrolidine-N-carbonyl)-1,2,4-oxadiazol-5-yl, 3-(iso-
propylaminocarbonyl)-1,2,4-oxadiazol-5-yl, 5-(ethylaminocarbonyl)-1,2,4-
oxadiazol-3-yl, 3-(cyclopropylaminocarbonyl)-1,2,4-oxadiazol-5-yl, 3-(iso-

15 propyl(methyl)aminocarbonyl)-1,2,4-oxadiazol-5-yl, 1-iso-propyltetrazol-5-yl,
tetrazol-5-yl, 3-amino-1,2,4-triazol-5-yl, 5-methylisoxazol-3-yl, 1-methylpyrazol-4-
yl, 2-methylaminocarbonyl-1,3,4-oxadiazol-5-yl, 2-ethylaminocarbonyl-1,3,4-
oxadiazol-5-yl, 2-(iso-propylaminocarbonyl)-1,3,4-oxadiazol-5-yl, 2-carboxyfuran-
5-yl, 2-(ethoxycarbonyl)furan-5-yl, 2-(methylaminocarbonyl)furan-5-yl, 2-

20 (ethylaminocarbonyl)furan-5-yl, 2-(iso-propylaminocarbonyl)furan-5-yl, 1-
methylpyrazol-3-yl, pyrazol-3-yl, 3-methylpyrazol-5-yl, 3-
(ethoxycarbonyl)isoxazol-5-yl, 2-methyitetrazol-5-yl, 3-
(methylaminocarbonyl)furan-5-yl, 3-(ethylaminocarbonyl)furan-5-yl, 3-(iso-
propylaminocarbonyl)furan-5-yl, 3-(methylaminocarbonyl)isoxazol-5-yl, 3-

25 (ethylaminocarbonyl)isoxazol-5-yl, 3-(dimethylaminocarbonyl)isoxazol-5-yi, 3-
(iso-propylaminocarbonyl)isoxazol-5-yl, 4-(methylaminocarbonyl)thiazol-2-yl, 4-
(ethylaminocarbonyl)thiazol-2-yl, 4-(dimethylaminocarbonyl)thiazol-2-yl, 4-(iso-
propylaminocarbonyl)thiazol-2-yl, 4-(ethoxycarbonyl)thiazol-2-yl, 4-
carboxythiazol-2-yl, 2-(methylaminocarbonyl)thiophen-5-yl, 2-

30 (ethylaminocarbonyl)thiophen-5-yl, 2-(iso-propylaminocarbonyi)thiophen-5-yl, 2-
(methylaminocarbonyl)thiophen-4-yl, 2-(ethylaminocarbonyl)thiophen-4-yl, 2-(iso-
propylaminocarbonyl)thiophen-4-yl, 2-(methoxycarbonyl)thiophen-4-yi, 2-
carboxythiophen-4-yl, 2-(methoxycarbonyl)thiophen-5-yl, 2-carboxythiophen-5-yl,
3-(ethoxycarbonyl)furan-5-yl, 3-carboxyfuran-5-yl, benzofuran-3-yl, benzimidazol-

35 2-yl, or 3-(1,3,4-oxadiazol-2-yl)furan-5-yl.

3. A compound of formula (I) according to claim 1 or claim 2 wherein R,
and R, are both hydrogen.
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10 (i) converting a conmpound of fornmula (1) to a further conmpound of
formula (1); (ii) renmoving any necessary protecting group; (iii) preparing
a salt orwemBmsasel of the conpound so formed. 21. A conpoumldTaPos/a3aul a (1)
as defined in claim1l or a physiologically 15 acceptable salt or solvate
thereof for use as an active therapeutic agent. 22. A conpound of formula
(I') as defined in claim1, or a physiologically acceptable salt or solvate
thereof, for use in the treatnment of inflamatory conditions, e.g. asthm
or rhinitis. 20 23. Use of a conpound of fornmula (1) as defined in claim1l
or a physiologically acceptable salt or solvate thereof for the

manuf acture of- a Asampawichel femula Hagqosdingrinanyodng ¢fitne;Rieaeding clabngli t i ons,
eg. asthma orwhdreinitis®, 12&r 24. A nmethod for the treatnment of a hunman or

ani mal subject suffering fromor susceptible to an inflammatory condition

c 0. astm o I L AL T A 3B AU L o oot

physi ol ogi cal | y acceptable salt or solvate thereof . 30 25. A phar maceut i cal
conposi tion cénpriAicampaurdbofifoumnda ¢ a¢cardiog to dny) ormsof thie piegeding olaghsi m 1, or

a physi ol ogi C@hémmaqﬁc@mmre bofH fiydesgeiol vate thereof, and optionally one
or nore physiologically accept abl e dg | uents or carriers. 26. A conpound

selected fromthe |i st co i 1 03/ 08 61 PCT/ EPOS/ 03335
s Bopemeiting o i

[ (2S) - 4- (3- Chi-or o- CPT"BBP WY oRs S RiecadiRg claips ¢
t ert-butyl 10ewherein R? is phenyl substltuted with chloro or fluoro, or R* is thiophenyl

C-[(29) - 4- ( 3- &stiueeddwitd ¢raoro- benzyl ) - nor phol i n- 2-yl ] - met hyl am ne;
[ (2S)-4-(3-Chl oro 4-fl uoro-benzyl ) nor phol i n-2-yl net hyl ] carbam ¢ acid
4-nitro- 5 phgn )
1- (5- Chl or one hyI ’Ff°§‘pﬁf|"b‘§<8€d°%€%‘8? (yacqaring i ?'a'é“aﬂ”ﬁ‘%ﬁe"hR ( '§ ychloro-4-
di chl or obenzyilyaientismyl B4-dichierephenml.)34-giiluorophenyl, 3-chlorophenyl, 2-
{(2S) - 4- [1163ct40rBtrﬁdphmn<5|egh,ewM ﬂlﬂirdxyﬁehgbrphol i n-2-yl met hyl }carbam c acid
4-nitro- phenyl ester;

((29)-4-[1 (394 DAL Q;;%,pearbqegfvffmm LERBRG\ BrPond SR Sle-EaRY Bl s act ¢

4-nitro- hen T est

{(29)-4-[1 -(SWHQVQW'?déPM‘HH@WW ®ekyl-] nor phol i n- 2-yI net hyl } car bani ¢ aci d
4-nitro- phenyl ester Isomer I1; CG{(29)-4-[I

- (3, 4- Di f 1 gor pphenxlcheipbihd Biffbﬂﬁlﬂé (N adcardihges Bxinpowhereid R” & fydebigeahl or i de;

11. A compound of formula (1) according to any one of the preceding claims
wherein R® is hydrogen or methyl.

25 12. A compound of formula (1) according to claim 11 wherein R® is hydrogen.

13. A compound of formuia (1) according to claim 1 selected from the
Examples.

30 14. A compound of formula () according to claim 13 selected from Examples
1,2,3,4,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 25, 26,
27, 28, 29, 32, 33, 34, 35, 36, 38, 40, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 74, 75,
76,77,78,79, 93, 95, 97, 98, 99, 101, 104, 106, 108, 109, 110, 111, 112, 113,

35 114, 115, 116, 117, 118, 120, 139, 141, 142, 146, 150, 153, 154, 155, 156, 157,
158, 159, 160, 161, 162, 163, 164, 169, 170, 171, 181, and 182.

15. A compound of formula (1) according to claim 13 selected from Examples

1,2,7,8,9,10, 11, 12, 16, 18, 19, 21, 24, 36, 38, 43, 44, 45, 49, 50, 55, 56, 57,
40 58, 59, 60, 61, 62, 63, 66, 67, 74,75, 76, 77, 78, 79, 97, 99, 101, 108, 109, 110,
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{(2S)-4-[1-(3,4-D fluoro-phenyl)-ethyl]-norpholin-2-ylnethyl}-carbamc acid
tert- butyl ester; N -(5-{3-[(2S)-4-(3,4-D chloro-benzyl )norpholin-2-yl

met hyl ] uweiodosasshyl } f ur an- 3- car bonyl ) hydr azi necar boxyl i ®Ca®EPd3/03383 - but yl
ester; 20

1-[(2S)-4-(3, 4-D chl oro-benzyl ) nor phol i n- 2-yl met hyl ] - 3- (4- hydr azi nocar bonyl
- furan-2-yl net hyl )urea hydrochl ori de, and;

1-[4- (N - Fornyl - hydrazi nocar bonyl ) furan-2-yl nethyl]-3-[(2S)-4-(3,4-dichloro
- benzyl ) nor phol i n-2-yl net hyl Jurea. 25 27. A conpound sel ected fromthe
list consisting of: 2-(5-Methyl-[1, 3, 4] oxadi azol -2-yl)ethyl am ne

hydr ochl ori de111,5312n o td4hiAS, [116,317] bik& diSdzti4e 185.c7h 45841160, Het, 63,

met hyl am de hygl,aeb] 070, d@1, and 88 nonet hyl oxazol e- 4- carboxyl i c aci d net hyl
ester; 5-[(2,2,2-Trifluoro- acetyl am no)mathyl]furan 3-carboxylic acid

nmet hyl am de; 5- Ami_nonet h car

L gk 19’% o7 AToRBREAE ¥t ot %Ef‘é%{ R Y plofn 75 SP1afiBl BT Eitiies

[ 2- (5- Met hyP- B4 Qzﬂ]lﬁ«é@p a4 83,80, 56hSA. 15 ab B Lt 62.483, d4t & t97blﬂayl11@:ster
5- Ani nonet hyl 1 t,ddBents, 34¢,acrtﬁoxyds i153a¢55] 150} 164, 469,070, 171, and 182.
5-[(2,2,2-Trifl uoroacetyl am no) net hyl ] t hi ophene- 3-car boxyl ic acid

nmet hyl am de, a@%fn}?% O%fg ‘z"al(l) fcc?rdmg im, F selegtegérogi 't:-’éﬁ’?p'%%t yl

(5- Met hyl carb Q’l E éa
ester. 110 16, 19, 38, 50, 55, 56, 57, 60, 61, 74, 7 7,111, 113, 114, 115, 116, 159,

10 170, and 182.

18. A a process for the preparation of a compound of formula (1) as defined in
claim 1, which process comprises the reaction of a compound of formula (Ii) with

a compound of formula (lil);
U O
R
R .
RN AN R
Ly R R?

Ry 7 (11

15

wherein;
R', Y, R% R* R’, R® and R? are as hereinbefore defined for formula (1)
20 and U is a urea-forming group;
and thereafter, if required, carrying out one or more of the following optional
steps:
0] converting a compound of formula (1) to a further compound of formula (1);
(i) removing any necessary protecting group;
25 (iii) preparing a salt or solvate of the compound so formed.

19. A process for the preparation of a compound of formula (1) as defined in
claim 1 wherein R’ represents hydrogen, which process comprises the reaction
of a compound of formula (IV) wherein R’ is hydrogen with a compound of

30 formula R'-Y-NCO wherein R" and Y are as hereinbefore defined and thereafter,
if required, carrying out one or more of the following optional steps:
(D) converting a compound of formula (1) to a further compound of formula (1);
(i) removing any necessary protecting group;
(iii) preparing a salt or solvate of the compound so formed.

35
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20. A process for the preparation of a compound of formula (1) as defined in
claim 1 which process comprises the reaction of a compound of formula (IVM)

(VM)

wherein R%, R*, R7, and R® are as hereinbefore defined and L' is a resin-
bound leaving group, for example a polystyrene resin-bound, typically a
Merrifield resin-bound, 4-thiophenoxy group, with a compound of formula (1) and
thereafter, if required, carrying out one or more of the foliowing optional steps:
10 (i) converting a compound of formula (1) to a further compound of formula (1);
(i) removing any necessary protecting group;
(i) preparing a salt or solvate of the compound so formed.

21. A compound of formula (I) as defined in claim 1 or a physiologically
15 acceptable salt or solvate thereof for use as an active therapeutic agent.

22. A compound of formula () as defined in claim 1, or a physiologically
acceptable salt or solvate thereof, for use in the treatment of inflammatory
conditions, e.g. asthma or rhinitis.

20
23. Use of a compound of formula (1) as defined in claim 1 or a
physiologically acceptable salt or solvate thereof for the manufacture of a
medicament for the treatment of inflammatory conditions, eg. asthma or rhinitis.

25 24. A method for the treatment of a human or animal subject suffering from or
susceptible to an inflammatory condition e.g. asthma or rhinitis, which method
comprises administering an effective amount of a compound of formula (1) as
defined in claim 1 or a physiologically acceptable salt or solvate thereof.

30 25. A pharmaceutical composition comprising a compound of formula (I) as
defined in claim 1, or a physiologically acceptable salt or solvate thereof, and

optionally one or more physiologically acceptable diluents or carriers.

26. A compound selected from the list consisting of:
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20

25

30
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[(2S)-4-(3-Chloro-4-fluoro-benzyl)morpholin-2-yimethyllcarbamic acid tert-butyl
ester;

C-[(2S)-4~(3-Chloro-4-fluoro-benzyl)-morpholin-2-yl}-methylamine;
[(2S)-4-(3-Chloro-4-fluoro-benzyl)morpholin-2-ylmethyl]carbamic acid 4-nitro-
phenyl ester;

1-(5-Chloromethyl-[1,3,4]oxadiazol-2-ylmethyl)-3-[(2S)-4-(3,4-
dichlorobenzyl)morpholin-2-yimethyljurea;
{(2S)-4-[1-(3,4-Difluorophenyl)ethyllmorpholin-2-ylmethyl}carbamic acid 4-nitro-
phenyl ester,
{(2S)-4-[1-(3,4-Difluorophenyl)ethyljmorpholin-2-ylmethyl}carbamic acid 4-nitro-
phenyl ester Isomer |;
{(2S)-4-[1-(3,4-Difluorophenyl)ethyljmorpholin-2-ylmethyi}carbamic acid 4-nitro-
phenyl ester Isomer Ii;
C-{(28)-4-{1-(3,4-Difluorophenyl)ethyljmorpholin-2-yl}methylamine
dihydrochloride;
{(2S)-4-1-(3,4-Difluoro-phenyl)-ethyl]-morpholin-2-ylmethyl}-carbamic acid tert-
butyl ester;
N'-(5-{3-{(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-ylmethyljureidomethyl}furan-3-
carbonyl)hydrazinecarboxylic acid tert-butyl ester;
1-[(2S)-4-(3,4-Dichloro-benzyl)morpholin-2-ylmethyl]-3-(4-hydrazinocarbonyl-
furan-2-ylimethyl)urea hydrochloride,and;
1-[4-(N'-Formyl-hydrazinocarbonyl)furan-2-ylmethyl]-3-[(2S)-4-(3,4-dichloro-
benzyl)morpholin-2-ylmethyllurea.

27. A compound selected from the list consisting of:
2-(5-Methyl-[1,3,4]oxadiazol-2-yl)ethylamine hydrochloride;
5-Aminomethyl-{1,3,4]oxadiazole-2-carboxylic acid methylamide hydrochloride;
2-Aminomethyloxazole-4-carboxylic acid methyl ester;
5-[(2,2,2-Trifluoro-acetylamino)methyljfuran-3-carboxylic acid methylamide;
5-Aminomethyl-furan-3-carboxylic acid methylamide;
[3-(N'-Acetyl-hydrazino)-3-oxo-propyllcarbamic acid tert-butyl ester;
[2-(5-Methyl-[1,3,4]oxadiazol-2-yl)ethyllcarbamic acid tert-butyl ester;
5-Aminomethylthiophene-3-carboxylic acid methylamide;
5-[(2,2,2-Trifluoroacetylamino)methyljthiophene-3-carboxylic acid methylamide,
and;

(5-Methylcarbamoyl-{1,3,4Joxadiazol-2-ylmethyl)carbamic acid tert-butyl ester.
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