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PCTI CA99100160 THI ADI AZOLE COMPOUNDS USEFUL AS | NHI Bl TORS OF CYSTEI NE
ACTI VI TY DEPENDENT ENZYMES 5 FI ELD OF THE | NVENTI ON Thi s i nv@8tAugastrag0at es
to novel conpounds and their pharmaceutically acceptable acid addition
salts and base addition salts for use in the tr “mmmtne) conmon
cold, inflammtory joint disease by inhibition mwmm r ot eases and
cysteine activity dependent enzymes. In particular) .jdes¥el ates to novel
conpounds havi ng pharnmaceutical utility, to processes for their 10
preparation, to conpositions and uses in the treatnent of various di seases
by inhibition oMO&¥SP2i ne proteases and cysteine activityCHATAUENt
enzynmes. BACKGROUND OF THE | NVENTI ON AND BRI OR ART Tr ansgl ut am nase,
rhi novi rus 3C protease,_cal Pai n_ interleukin beta 15 converting enzyne,
cathepsin B are exanpl eSHIBPALRLESOMPQUNDSUSEFHL ASHNEIRIT@RS @Fes whi ch are
invol ved in the progression ©fsSTEMNE ACTIVINCOERINISENTENZYMESSeases such as
acne, common cold and arthritis. These enzZynes itncrude in thelr chem cal
structure cysteine residues. It is believed that the thiol group of a
cystei ne residue iHEUDOF SREMVENTON as a nucl eophil e and causes the 20
hydr ol ysis of sthe 3ulRstrate tnus permtti n% t he progressiogn of the disorder
andl or " di sease. AJBS/HYPApnyelatgs f%ﬁ’ﬁ?'@ﬁ‘&w paphihpikparmgceiicalyop ¢ hi ol
Erappi ng ?gfﬂt s t@cdeﬁf&bbiécidta?eiﬁﬁ%ag!s!hdl Bas%%&iﬂ@ﬁ%ﬂ@fer&b@htﬂ@é\dﬁ?ﬁgiﬁ&ti n o;der
0 preven e progression o e.di sease., i wara reported the use o
172 4t 1 adi azol | n@EA08, SRREB Pl CTEPaIPD GHIBICRRENI BURTE VSIS st ot ne
act i \éi ty ,, 35 degmefd argingystelae gﬂﬁﬂ%mnﬁerﬁer&z&eiﬂlﬁ ;dh&olhqagdat&ﬁtd ﬁi n
3-substituted oxadi.azo and ,3substituted thi.adiazole peptoids ich are
serine protease i AR eﬁ?o[niqur_l %’?Vﬁafﬁﬂr‘aﬁ‘?@ﬁa},"@b t%?rg%e[sagseﬁr%mr no ester
derivatives of0 3- prepérationiet doyripesition2 4hd hsesdn the dleetmeatofyesdusaisteses BYS Pat ent
5,677,302 discl osgg. f i.adi - zi m dazol es
and i mdazo [1, 2- E*f@&'?'i?ﬁ@?ﬁﬁéaf%%g?%%%a‘égﬂeﬁﬁFE‘?@%?%F[%? é}t%]ézyje&ﬁé%yrre
H I K - ATPase, al so known as the proton punp, s~.,.~, ~~, ~~~~ | ~~pl ~W-| ~~1"
29 August 2002 WO3R8kARBURDRSE TIRARMEIPABR ANPRIDRSARE Y St €i ne activity

dependent enryne. ﬁr@mmmaw n% a sul fonylimno
group have been di'@BFEISRAINASE: (HPOWYSH( Pretess) calpain.Jatedirikindetaat hepsi n” B
inhibitors. T{& vesnvetisg erepineLathebsihiBliré exanpids o cyeiiecadiigitydepbmites have
been reviewed in protein ﬁofi.le &99 Vol . .2 stsue . 4 . 1587-1591.
Unfor tanat el y, - moBtyges PhEh Seafied Il pigisss o otyaig R dsgerbindtoy « ne
reactivity of pot disaases suchlas berepcommon bold efdcarthitic | Bepé ehzyses ircludad al cohol s
and am nes whi ch jal.oai.cal. S ment of
conpounds whi ch e@ﬁ?gﬁg%%ﬂ@\%@@a@%@%ﬁ? 'S'E %é{\/\l/g‘;re?gﬁ ?tﬁ%—%ﬁ?@s%&;up of a
cysteine of the cySisiinesesidys ipithecraupe Ade At 2 audigapbilpnd Gagsssdhe wil |

repr esten_t an norﬁ;;awws%cbmgcs@bstfatﬁtﬂngpérhﬁh@t?qém%ﬁesssénaﬂh?)&b&eérdof t he
present inverftlon 'H’(i? [OVi %nov.e p arrrE eu bca cc{)eaggun S aQ o
conposi tion cont aPHGIsEaREn ASERFRDeRite Ve PeeEnded evelopbioh i e activity
dependent enzyne trappingiapents tecinidbittha catalyticddtilityl of stdheenkzyreext inerder tof di sor der
and/ or di sease ca i Vi Ve S . i ticul ar
transgl ut am nase ﬁé%&ﬁ%rp ﬁ%ﬁ%‘?’%@&?"ég’sgés& i%g@'%an%@%dég%]ﬁs@pégﬂ%. It is a
further object ofthiadiezdlinesas inkibitarofialcoholdiehysiregenases 8 cysleine aaivily nt Besi s of
such compounds.  yependent enzyme.

US Patent 5,618,792 disclosed certain 3-substituted oxadiazole and 3-
substituted thiadiazole peptoids which are serine protease inhibitors. US
Patent 4,207,090 disclosed amino ester derivatives of 3-trihalomethyl-[1,24}-
thiadiazoles as pesficides. US Patent 5,677,302 discloses the use of 1,2,4-
30 thiadiazole [4,5-a] benzimidazoles and imidazo [1,2-d}-1,2,4-thiadiazoles as

inhibitors of the enzyme H*/K*-ATPase, also known as the proton pump,

U
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29 August 2002 3 In a first aspect, the invention provides 3-5

di substituted 1, 2, 4-thiadiazol e 5 conpounds, having the general formula
(rr): Y~NN-~\ / VAIW(IlI) S 10 or their pharnmaceutically acceptable salts
thereof) ~-A~ia an anmino acid residue, or a peptide containing 229 Au@ush@00D
acid residues with the Ntermnal of A directly attached to the C5 of the
1, 2, 4-t hi adi azoW@9%¥450d or an isosteric fromthereof and RCTSAP¥MNIRsents a
group of formula -N(R )2 or -OR with R being independently hydrogen,

| ower al kyl) |ower alkenyl) |ower alkynyl2in which the unsaturated bond is
at | east one carbon renmoved fromthe N or O atom wth the proviso that
-A-Wis not a grargihescysteipaactiyily depgndgat enzyper€ondensedthiydia COORf |. J

l i -~-CSC- S, - = P =G : ] erein R
represents hydr (l;%ée;irY 6@%"8%@&5"@@@%@%8" ?Jgfﬁ}g@ﬁﬁo&}pﬁ@nﬁéﬂg chain of 1
to 4 carbon at on®p5R13& agheingcathepsio Bdnhibitors; | ThHeanarious peptidyl inshihitersof br anched
chain 30 of 81 to r X . ~ resents | ower
al kyl having a s?yrétéaﬁ% &g?&%%ﬁ%%%ﬁ r%ﬂé’?%ﬁg? H’iéi? égg’gtg.}ggbxélggéﬂ? R~
represents | ower1dapk14871581.nYnfarterately,gidst ofthdeffonsiheds bdenilargellf 1 t o 4 car bon

atons, or benzyl i [ §..un i I S titut to
trisubstituted W%p%@ﬁp&%regqﬂ&lg{#f#g{ﬁﬁﬁql?@@gg&mﬁgﬁ%zngcgqogﬁﬁjeéosupl? omthe
group fluorine, astdlawhols@and bmines wbich are abundant imphysiblogleal sgstemb., net hyl t hi o,
| ower al koxy, trifluoronethyl) t~~luoronmethoxy, difluoronethoxy,
trifluoronethylthio, nethoxycarbonyl, ethoxycarbonyl, 10

met hoxi mi no? t The develdpdnteny ohconpetids which dxhibitsrselectied reattivity tdwapdsnt vl |

cycl ohexyl, 1, 3;pr i -2-eve-di =1, - but anedi yl ) and
phenyl, benzyl) "S%‘@ﬁﬁé}%%“ “o@%*zé@ﬂeg"{&% ?Ygféﬁ‘%ﬁé@é"égé?ﬁ‘?ﬁ%ﬁﬂrﬁ? ed or
nmonosubst i t ut ed résiduewilbiepestsestiznenommus ledvarice inthisifieldet y by i dentical or
different 15 substituents selected fromthe group consisting of fluorine,

chl orine, brom ne, |ower alkoxy, |ower alkyl, nmethylthio) trifluoronethyl,
trifluoronethyof ARY OEITHEINVENTIOMNd trifl uoromethylthio; 20 and Y is

sel ected fren | gwes I , | al koxy,
het er ocycl yl oxy,‘t}ga?ﬁd lﬂ om@ﬁhﬁgﬁfr&wg}?ﬁ%&%@eﬁg%@ h%éu@%yl or aryl
ring i s opti onakérppasintstand gomposifonicontainingzuch berepaundswhick atecastiesas r om t he

group ami no) al ka¥sine acivilydbpBident Bfdyfhe IRIBHARY ardl HentS (AR In b2l Kyl ami no;  (2)
| ower al kyl, |ower cycl oal Iéyl ) lower heter oc%/cl yl al kyl , heterocyclyl) aryl)
| over aryl al kyl teataghof disgrdar ansigridisepss gaused biethg activity phsuek #)FYmi%er ei n t he

al kyl or aryl ramginparicSlaORirnsgirhlinass Wombh irihedrusiatiprdtedse sagsubst i tuent s
20 cathepsin B.

It Is a further object of the invention to provide processes for the synthesis of
such compounds.



selected fromthe group am no) al koxy, hydroxy) hal o, am no, al kylam no)
and di al kyl am no; (3) |ower alkoxycarbonyl, carboxyl; 35 (4) ~ a ketone
group of fornula: 29 August 2002 5 O- NR2C in whi ch R2 22Hrgust 3062

| ower al kyl, |ower cycloal kyl, |ower heterocyclylal kyl, heterocyclyl, aryl,
| ower arylal kyl 5 wherein the alkyl or aromatic ring is optionally
substituted with 1 to 2 substituents sel egt ed fromthe group am no, al koxy,
hydr oxy, hal o, am no, al kyl am no, dial kyl am no; 10 (5) a carbanoyl group of
formula: HR2Z N~ a 0 15 with R2 being as defined above; (6) am no, |ower
al kyl am no, |ower dial kylamno; (7) amde of fornula: 20 O RZ-CNwth R2
bei ng as defined above; 25 (8) a group of formula: -NNA-Rt wherein Ais as

defined above arld atfist aspeblotiel inGéhtibe provides B6 disubstitdieder;2 uythiatibaged to the

nitrogen ofs the i represents hydr ogen, | ower
al kanoyl , | ower c? ﬁ%k%Fg'géﬁ%&nél‘?"%rﬁﬁi??@}waaﬁﬁoxycar bonyl, | ower

aryl al kyI oxycar bonyl or N protecting group and R is hydrogen) | oner al kyl,
| ower 35 al kenyl, |owe¥_al kynyl in which the unsaturated bond is at |east
one carbon renoved from)I-thN atom 29 August 2002 6 (9) al cohol of
formuFfa: CHR2_C 5 H b%ng as defined above; (10) sul fone of
formula: O10 p RS p @S begpng as defined above; 15 (11) sulfoxide

of formul a:1oR2_S_

or their pharmaceutically acceptable salts thereof,
wherein A #8 an amino acid residue, or a peptide containing 2 to 3
amino acid residues with the N terminal of A directly attached to the C§
of the 1,2,4-thiadiazole ring or an isosteric from thereof and W

15 represents a group of formula —-N(R*), or ~OR? with R! being
independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl in
which the unsaturated bond is at least one carbon removed from the N
or O atom, with the proviso that -A-W is not a group of formulas:

~N-CH, -COOR',
20 ,
Re
' f f f
COOR COOR COOR
~N-C&C-8, -N-C=C-0, -N-C=C-N
25 ) | e I'R 'lRe l ' \R'i
R ] Ri Re
wherein R® represents hydrogen or lower alkyl having a straight or
branched chain of 1 to 4 carbon atoms;
30 R' represents lower alky! having a straight or branched chain

of 1 to 4 carbon atoms;

35



p Owth R2 being as defined above; 20 (12) sulfonam de of fornula: O p
R2-S-Np OH 25 with RZ being as defined above; (13) |ower atkytthio, |ower
arylatkylthio, arylthio; (14) a group of formula: 30 _CH2 A 28 August 206G
defined above and the N-terminal of Ais directly attached to the nethyl ene
and Wbeing as defined above; 35 (15) a group of forrmula: - CH2 - NR3R

29 August 2002 7 in which R and R' are irfdependently al kyl, aral kyl)

het er ocycl yl ) heterocyclyl gl kyl; R3 and R~ when taken together form with
the NNatoma five or a siR feRipntsdowerajkyd Bpvg agtreigbtertienched ghain

pi peridinyl) pyrrolidinyl, % ﬁ’k@@"cé‘ﬁbﬁ&ion’(&th the N-4 position of
pi perazine optionally substituted Wwth pyri dyl, heterocyclyl, alkyl,
aral kyl and aryl. In a seRoreprasgistower alsylihavina gistraight extraeched-ahain

di substituted 1,2,410 thiadi@aqhg SABRAMIS or B?,?{iywhim%t‘gﬁl[]%tﬁb?&%w' a

(rr)y: YNS A-WIIIl) 15 or their pharmaceutica acce e salts thereof,

wherein ASWis glycinani de, menasybstifited tofesubstiytest kyjidemical ori¢ifferent

| eucyl oct ahydro-1 H indol e- 2q,gafihy Ldisctéirsn the GloBE BfbrireC ERbMGK, 0- 1
H i ndol e 20 2-carboxylic acid,

| eucyl - oct ahydr ocycl opent a[ BreRingonito, cyang. iewer|alkyl, smetiyithio, lower alkoxy,

i sol eucyl - oct ahydr ocycl opentiagfirdtvéthi! tﬁﬂ,}mg,ﬁétlp,g*%ldfﬁlo%éih&% A is an am no
acid residue A, or a dipeptide A -A2 wth the Ntermnal of A directly
attached to the C5 of the 1,pfluerqmgthyithie; methoxyersbenyl sthaxyearaemylf or m t her eof

and Wis 4H -NH2, |owver a'dfétﬁ&ximin@l?ﬁétmﬁ, athbxyfiMoBy!, sthBxidfHoMtRii d A~ i's
sel ected fromthe group al anyl, r

/3 al anl\(l , carginyl, aspartzyl , q?I utanyl ,

gl utaminyl, histidyl) isol ef¥§rpenty, gyglol e#yyéyf-Pf%??ﬁ'ﬂrRH‘: serdidudry | )
norval yl, omithyl, phenyl al gyl 4-biarédiyi, andigthehyt, bénzpl pthoky of Yrosyl) val yl)
4- am nobut anoyl , 2, 6-di am n%geéa?noyl , %,33dl am @%w ?%ﬁngxl , .
2, 4- di ani nobut anoyl and 2, 5-PENEPNIHEATLFASS IUNsuRstitutegQrnmonospbstituted
2. 5- i ani popent anoyl . 1 he N-atLoChIEnE po Bl e et R ot o ArSeR or th

, 5- di am ent anoyl , e N-attachment po i,s_ either at. a- or e
am no aci Jgggl de- ch)alti n NHZ grsgbi}?“eﬁés ﬂe‘g‘%‘:‘ @%’Pé@e 9’PUR1°?'F\SéSt'598ﬁﬂ”%[|"§nyl ,
p- a: anyl I alrgi ny: , iaspalrtyl chiprige,\dromiab, ||gWenta!hqoty, loglet bllaylj mythy!tlhib,slti dyl,
i sol eucyl, |eucyl, syl , I ol :
phenyl al>/a_nyl , _p?/ol yl ?/'Zer yF?&fiurogﬁ%wwﬁuo?géééhx?&ggiﬁﬁ%h&tl&gﬂt osyl ,
val yl ) 2-indolinecarbonyl, dudfituangraetbyithicit-i ndol e- 2- car bonyl ,
oct ahydr ocycl opent a[ b] pyrrol e- 2-car bonyl, octahydro-1

H i soi ndol e- 1car bonyl ) oct ahydrocycl opent a[ c] pyrrol e-1-carbonyl,
1, 2, 3, 4t e2Q ahydr o- 3- i socardbis selastedfoamy , decahydr o- 3-i soqui nol i necar bonyl ;

(1 lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
) heterocyclyloxy, and lower heterocyclylalkoxy wherein
the alkyl or aryl ring is optionally substituted with 1 to 2
substituents selected from the group amino, alkoxy,
25 hydroxy, halo, amino, alkylamino, dialkylamino;

(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl.
lower heterocyclylalkenyl wherein the alkyl or aryl ring

30 is optionally substituted with 1 to 2 substituents
' selected from the group amino, alkoxy, hydroxy, halo,
amino, alkylamino, and dialkylamino;

(3) lower alkoxycarbonyl, carboxyl;
35
(4)° aketone group of formula:



5 and Y is selected from (1) |ower alkoxy) |Iower cycloal koxy) | ower

aryl al koxy, heterocyclyloxy, and | ower heterocyclyl al koxy wherein the alkyl

or aryl ring is optionally substituted with 1 to 2 10 subst 2PAeEHEt 200Pect ed

fromthe group am no, al koxy) hydroxy, halo, am no, alkylam no,

di al kyl am no; (2) lower alkyl, |lower cycloal kyl, |ower heterocyclylal kyl,

het erocyclyi, aryl, lower arylalkyl, |lower ary al kenyl, 15 | ower

het er ocycl yl al kenyl wherein the alkyl or aryl ring is optionally

substituted with 1 to 2 substituenfs selected fromthe group am no, alkoxy,

hydr oxy, hal o, am no, aikylam no, #&nd diaikylamno; 20 ' (3) |ower

al koxycar bonyl, carboxyl; (4) ~R5-Qetone group of formula: OR2.C 25 in

whi ch RZ represents |ower alk | ycl yl al kyl ,
P R g LeenRapl g er By i

heterocyclyl) aryl, |lower aryla ern cringis
opti onal | ;lé_bsubsti tuted with 1lewerhetaiesyelyialkehhetemsyely: anl, fawemanalkyr oup
am no, al kbxy, hydroxy, hal o, \HgditheIKY bRiFomati digdki mno; (5) a
carbanmoyl group of formula: H F€2-.I 8e843'§’ O V\/ithl??Zﬁ&oeioﬁd&gés"?defi ned above;
29 August 2002 7b (6) anino, Isgbiituted with 4 dsubstiuants eplegted fromithe; (7)

amde of formula: O5 RZ-C NHgwm j fy : 8) a
group of fornmula: -N ARR mg‘é?&g!’hﬁo,?a?&daig, @F%b%d@%gegg\aéﬁglﬁg&car boxyl
~ 5 termnal of Ais directlyd@kyae® to the nitrogen of the

3-am no-1, 2, 4-thiadi azol e) R represents hydrogen, |ower al kanoyl, | ower
cycl oal kylqar bonyl , | ower _al koxyl carbohyl, | ower aryl al kyl oxycarbonyl or N
protecting group and R i@ hydr@gramot giaep obforpyla: | ower 20 al kenyl, | ower
al kynyl in which the unsaturated bend is at | east one carbon renoved from
the Natom (9) ' alcohol of formula: OH 25 RZ-C_ Hwith R2 being as
defined above; 30 (10) sul fone a#-Ajarmul a: OERz-Sp O

|
o

15 with R? being as defined above;
(6) amino, lower alkylamino, fower dialkylamino;

@ amide of formula:
20 o]

!
R?-C-N-

!

with R? being as defined above;
25
(8) a group of formula:
-N-A-R

R

wherein A is as defined above and the carboxyl

30 terminal of A is directly attached to the nitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkylcarbonyl, lower
alkoxycarbonyl, lower arylalkyloxycarbonyl or N
protecting group and R' is hydrogen, lower alkyl, lower

35 alkenyl, lower alkynyl in which the unsaturated bond is
at least one carbon removed from the N atom;



35 w~h R2 being as defined above; (11 ) sulfoxide of formnula: 29 August
2002 ~C R2-Sa Owith R2 being as defined above; 5 (12) sul fonam de of
formula: OR2-S-N 10 O Hwith RZ being as defined above; (139 Adgust 2002

al kylthio, lower arylalkylthio, arylthio; 95 (14) a group of formla:
-CH2-A-Wwi th A as defined above and the N-termnal of Ais directly
attached to the nethyl ene and Wbeing as defined above; 20 (15) a group of
formula: _ CH2 _ NRaRa in which R3 and R4 gre independently al kyl, aral kyl,
het erocycl yl ) heterocyclylalkyl; R3 and R4 when taken 25 together formwth
the N-atoma five or a sigm) merdpnhebfifériiase! ected fromthe group

pi peridinyl) pyrrolidinyl, piperazinyl wwth the N-4 position of piperazine
optionally substituted with pyridylCHheterocyclyl, alkyl, aralkyl and aryl.
30 In a third aspect, the i nventizonl provi des 3-5 disubstituted

1, 2, 4-t hi adi azol e conpounds, haﬁn&t he general formula (I11): 351" ~N
~X A~-W-~S §gll1l) 29 August 2002 7dl or their phar maceutical |y acceptabl e
salts thereof, wherein Ais an am acid residue, or a peptide containing

2 to 3 amino acid residues w tyitht ifebeitg £ dBfifed adve attached by the neans
of a spacer X to the C5 of the 1,2, 4-thiadiazole ring, or an isosteric form
thereof,» X is a spacer selected fromthe group of fornula -NHC -NH C CHZ

and ~ , Wrepresents a gregp ulféd dfdbhuld(R )Z or -OR with R being
i ndependent |y hydrogen, |ower alkyl, 10 | ower al kenyl, |ower alkynyl in
whi ch the Hpsaturat ed bond is at | east one carbon renoved fromthe N or O
atom 2
R-S-
|
o)

with R? being as defined above;

15 (11)  sulfoxide of formula:

R?-S-
i
o

with R? being as defined above;

20 (12) sulfonamide of formula:
o)
|
R*-S-N-
i1
O H
25 with R? being as defined above;

(13) lower alkylthio, lower arylalkylthio, arylthio;

(14)  a group of formula:
30 -CH;-A-W
with A as defined above and the N-terminal of A is
directly attached to the methylene and W being as
defined above;

35 (15)  a group of formula:
- CHz - NR°R*



and Y is selected from 15 (1) | ower al koxy, tower cycl oal koxy, |ower
aryl al koxy, heterocyclyloxy, and |ower heterocyclylal koxy wherein the alkyl
or aryl ring is optionally substituted with 1 to 2 subst i t ueA? dugedt2002d
fromthe group am no, al koxy, hydroxy, hal o) am no) al kyl arni no,

di al kyl am no; 20 (2) | ower alkyl, |ower cycloal kyl, |ower

het erocycl yl al kyl, heterocyclyl, aryl, |lewer arylal kyl) |ower arylal kenyl,
| ower heterocyclyJal kenyl wherein the alkyl or aryl ring is optionally

substituted with 1 to 2 SUbSt'lh%fbhfi?%ﬁdi’r@a?&fnaépér{démNQﬁylgérQM am no
al koxy, hydroxy, halo, am no) alkylam no, and

al koxycar bonyl , carboxyl; 30 (bﬁ;teracm @ﬁt@”@ﬁ%‘ﬂﬁ?"@? %GHWMEU%GRZ C 35
29 August 2002 7e in which R~ &g ﬁﬁ%&mﬁ.tﬁ@w aﬁalnwlrve{> &nf‘e\‘ﬁde?é’& kyl,

| ower heterocyclylal kyl, heteroCyc ary | ower r:qy wher el n the
al kyl or aromatic ring is opt |'¢5’tﬂaﬁele>¢fe§’lf'i9§'l the.@reup piperiginyl, IPU"Q"dMYbSt ituents

selected f8omthe 5 group am nNQueralikRWith tﬁ@’ﬁ-ﬁ%@émohﬂ‘ %Ee,%ghgg%&@yl am no,

di al kyl am no; (5) a carbanoyl group of fornula bei ng as
defined above; (6) anino) | owesubglititer sith pyridyl, d\ﬁéﬁmwchll idkyharatieyl and (7)

am de of fornula: O R2-C- N20 vyg,-gl_h R being as defined above; (8) ~ a group
of fornmula: -N-A-R 25 wherein A'is as defined above and the carboxyl
terminal of Ais directly attached to the nitrogen of the

3-amno-1,2, 4-t '%dsaé&{oeasgeétemﬁ@%ﬁwnﬁom bAgde.3 Oa}Eutfﬁ{df@d‘ | ower

cycl oal kyc bony | ower oxyl carbon ower oxycar onyI or N 30
prot ecti ng' yr outhiadierofe cmwdashﬂmtheaeagahfsm@a (|d)9) al cohol of forml a:
H 35 R2- 29 August 2002 7f with RZ being as defined above; (10) sul fone
of formula: 5 OR2-Sa Oywith R2 being as defined above; 10 (11) sulfoxide

of formula: R2_gO 7]__
W
~ A~ (n

S
15

or their pharmaceutically acceptable salts thereof,

wherein A-W.is glycinamide, leucyl-proline, isoleucyl-proline, leucyl-
octahydro-1H-indole-2-carboxylic acid, isoleucyl-octahydro-1H-indole-
20 2-carboxylic acid, leucyl-octahydrocyclopentab]pyrrole-2-carboxylic
acid, isoleucyl-octahydrocyclopenta[b]pyrrole-2-carboxylic acid
or A is an amino acid residue A, or a dipeptide A,-A; with the N-
terminal of A directly attached to the C5 of the 1,2,4-thiadiazole ring or
an isotere form thereof and W is -OH, -NH,, lower alkoxy, lower
25 alkylamino, the amino acid A, is selected from the group alanyl, B-
alanyl, arginyl, aspartyl, glutamyl, glutaminyl, histidyl, isoleucyl, leucyl,
lysyl, methionyl, norleucyl, norvalyl, ornithyl, phenylalanyl, prolyl, seryl,
tryptophyl, tyrosyl, valyl, 4-aminobutanoyl, 2,6-diaminohexanoyl, 2,3-
~ diaminopropanoyl, 2.4-diaminobutahoyl and 2,5-diaminopentanoyl,
30 when A is 2,6-diaminohexanoyl, 2,3-diaminopropanoyl, 2,4-
diaminobutanoyl and 2,5-diaminopentanoyl, the N-attachment point is

either at the x-NH; or the amino acid side-chain NH; group, A; is

selected from the group alanyl, B-alanyl, arginyi, asparty!, glyeyl,
35 glutamyl, glutaminyl, histidyl, isoleucyl, leucyl, lysyl, methionyl,
norieucyl, norvalyl, ornithyl, phenylalanyl, prolyl, seryl, tryptophyi,



with Rz being as defined above; 15 (12) sul fonam de of fornmula: OR2-S-N O
H 20 with R2 being as defined above; (13)~ |lower alkylthio, |ower

arylal kylthio, arylthio; 25 (14) a group of fornula: -CH2- A2%August 2002s
defined above and the N-terminal of Ais directly attached to the nethyl ene
and Wbeing as defined above; 30 (15) a group of formula: _ CH2 - NRsR4 in
which R3 and R are independently al kyl,’®aral kyl ) heterocycl yl,

e er ooyl Yot Sl AR R i d s e o o
pyrrolidinyl, piperectamydrooyclopentalé]pirdleiZessribdnyh cotahpdrpdi-aisoindolesdti onal | y

29 August 2002 7g s%ﬁ%%;ﬁtﬁgag\ywo%%é@éh%%weﬁq_gg;ggﬁ)g’lsy'g,g 43_1I kyl) aral kyl

and aryl. 5 In a four I'on provi 5 di substituted

1, 2, 4t hi adi azol e coteprebyrie-3-isequinuiingdathoggndecahydrordrisbquidivgcarbonyll 10 N~~w
N~A~R S |5(i 15 or their pharmaceutically acceptable salts thereof) wherein
Ais an amno acid residue, or a peptide containing 2 to 3 amno acid

resi dues, the carboand Yisselécted from: A is directly attached to the nitrogen

of the 5-amno 1, 2, 4yt hiadi n, | ower al kanoyl,

| ower cycl oal kyl carg%nyl '%WF%'BJ?’R@E’“%[ goioéﬁeégf’gﬁél%m%%ﬁ

aryl al kyl oxycar bonyl or hetgrocyadyesyngndjlowaphetergcyelylalsoxyywhesejon, | ower al kyl,

e | Ouer BB i e B BISibOI 45 ot | east one

al koxy, | ®er cycl oal koxsubstitvents salegted freoxthpe graupeamaing.@lkaxyxy, and | ower

het erocycl yl al koxy wher e,il)pjr(f)ggehgg k%ﬁkin@%"ﬁia%im‘i icﬁ'ﬂkg}laﬁnﬂ@“ onal ly substituted
e romthe gro '

with 1 to 2 substituents s cted fromt roup am no, al koxy, 30 hydroxy,
hal o, am no, al kyl am no) dial kylam no; (2) |ower alkyl) |Iower cycloal kyl,

| ower heterocyclyl a%b(yl  loWet ﬁl’()f?,gl&ﬁ%r%éylczloﬁlkw IowlePH\ﬁéro@Yﬂ%l/llé‘lkﬁ)" , Iower

aryl al kenyl, | ower heterocycly yl wherein the-a or aryl ring 35 is
optional |y substituted viatérosyalh asylsiowsr arviali oweepevdalkedvk r om t he group

am no, al kgxy) hydroxy, |Bakenhet@@titiialinsblinerein@ne aRH ofiad kitg ani no; 29
August 2002 7h (3) | ower, al Igox¥car bqn¥l car boxgl; .

is optionally substituted with 1 to 2 substituents

selected from the group amino, alkoxy, hydroxy, halo,

amino, alkylamino, and dialkylamino;
20 (3) lower alkoxycarbonyl, carboxyl;

(4) - aketone group of formula:

o)

!
R2-C-
25 in which R? represents lower alkyl, lower cycloalkyl,

lower heterocyclylalkyl, heterocyclyl, aryl, lower arylalkyl

wherein the alkyl or aromatic ring is optionally

substituted with 1 to 2 substituents selected from the

group amino, alkoxy, hydroxy, halo, amino, alkylamino,
30 ) dialkylamino;

(5) a carbamoyl group of formula:
H

Re-N-c-
35 i
O
with R? being as defined above;



(4) a ketone group of fornmula: 5 O RzZ-Cin which R2 represents | ower

al kyl, lower cycloal kyl, |ower heterocyclylal kyl, heterocycl Ig ar{I, | ower
aryl al kyl wherein the alkyl or aromatic ring is optionally 2402t ed
with 1 to 2 substituents selected fromthe group am no) al koxy, hydroxy,
hal o, ami no, al kyl am no, dial kyl am no; 19¥5) a carbanoyl group of fornmula:
HR2 NCI | Owth R2 being as defined above; 20 (6) am no, |ower

al kyl am no, |ower digkyl gﬁhaqowéﬂglkm,% |gj,erfdm1mgnqnoo 25 ~CGNI Hwth
R2 being as defined above; (8) a group of fornmula: 30 -N-A-R R1 wherein A
is as defined above and the carboxyl term nal of A is directly attached to
the nitrogen of the @yam gaid of rmdtat hi adi azole, R represents hydrogen,, 35
| ower al kanoyl, | ower cycl oal %I carbonyl, |ower al koxyl carbonyl, |ower

aryl al kyl oxycar bonyl or N protcting group and R is hydrogen, |ower alkyl,
| ower 29%August 2002 7i al ke'nyl | ower al kynyl in which the unsaturated
bond is at | east one car borR rénd ed fromthe N atom 5 (9) alcohol of
formula: OHR C 1 Hwth R2 being as defined above; 10 (10) sul fone of
formula: ORZ S1 | 15 Owith R2"eing as defined above; (11) sul f oxi de of
formula.: 20 Owith R2 being as defined above; 25 (12) sul fonam de of

formula: O R--S-NII | O 1ith R? being as defined above;
10
(8) a group of formula:
-N-A-R
iy

wherein A is as defined above and the carboxyl

15 terminal of A is directly attached to the nitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkylcarbonyl, lower
alkoxylcarbonyl, lower arylalkyloxycarbonyl or N
protecting group and R is hydrogen, lower alkyl, lower

20 alkenyl, lower alkynyl in which the unsaturated bond is
at least one carbon removed from the N atom;

(9) - alcohol of formula:

OH

l
25 R?-C -~

l
H

with R? being as defined above;

30 (10)  sulfone of formula:

o)

|
R?-S-

i

O

25 with R? being as defined above;

(11) sulfoxide of formula:



30 with R2 being as defined above; (13) tower al kylthio, |ower
arylalkylthio) arylthio; (14) a group of fornmula: 35 -CH2-A-Wwith A as
defined above and the N-terminal of Ais directly attached t28 Augtish2Q02y| ene
and Wbeing as defined above; 29 August 2002 77 (15) a group of formula:
- CHz - NRaR4 in which R3 and R are ind7§pendently al kyl, aral kyl)
het erocycl yl , heterocycleéi alkyl; R3 and R4 when taken together formwth
the NNatoma five or a six” Wenbered ring selected fromthe group
pi peridinyl, pyrrolidinyl, piperazinyl with the N-4 position of piperazine
optionally substituted with¥pyridyl, heterocyclyl, alkyl, aralkyl and aryl.
In a fifth aspect, the invention provides a pharmaceutical conposition
conpri si ng a conpound asWitBcPeipeas 4stned ahovel phar maceutical |y accept abl e
salt thereof together with a pharmaceutically acceptable diluent or carrier
thereof. In a sixth aspect, the invention provides use of a conpound or a
phar maceutical |y acdépt aMfenamide of fIPwl® as descri bed above for the
manuf acture of a medi canent fg@r treating a mammal with a di sease or
di sorder. 29 August 2002 woy99~4soZ~ PCT/ CA99100160 7k 5 BRI EF REFERENCE
TQIHE DRAWNGS Fig. 1 is gRdigigNammatic representation of the chem cal
I nteraction between corrpoundsl(l) of the present invention and N acetyl
cysteine.13 0 Fig. 2 is a diagr tic representation of the reduction of
| L-1-i nduced degradation of newly synthesized proteoglycan by a conpound of
formula (1). DESCRI PTI OWiBRAbEingREGEMBERDbENICOI MENTS One cl ass of
preferred conpounds according to the invention are conpounds 15
corresponding to the following fornmula (Il1): Y I~~ -W(in 20 2s or their
pharmaceutical |y acgspt abier slidfithio, IdWF asialkyithio! &yihio A, Wand Y are as
previ ously defined. A second class of preferred conpounds according to the
present ijwention are conpounds having the general formula (II1):

(14) a group of formuia:

-CH,-A-W
with A as defined above and the N-terminal of A is
directly attached to the methylene and W being as
defined above;
20
(15) a group of formula:
- CH, - NR*R*
‘in which R® and R* are independently alkyl, aralkyl,
heterocyclyl, heterocyclylalkyl; R* and R* when taken
25 together form with the N-atom a five or a six membered
ring selected from the group piperidinyl, pyrrolidinyi,
piperazinyl with the N-4 position of piperazine optionally
substituted with pyridyl, heterocyclyl, alkyl, aralkyl and

aryl.
30 i

In a third aspect, the invention provides 3-5 disubstituted 1,2,4-thiadiazole
compounds, having the general formula (1ll):

Al
X W

35 Y,
N
N
S

)



.Y30 . ~~ . AwWS X ~Wor their pharnmaceutically acceptable salts thereof)
SUBSTI TUTE SHEET (RULE Z~ 29 August 2002 WO 991 45027 PCTI CA99/ 00160 8
wherein X, A, Wand Y are as previously defined. A further c2%Asgust2002
preferred conpounds according to the present invention are 5 conpounds
havi ng the general formula (I~ Y. A (I~ N~S R R 10 or their
phar maceutically acceptable salts thereaf, wherein. 15 AL R R and Y are
as previously defined. Wile the mechani'sm of action for all these
conpounds has not beretheucplﬁri#aﬁa(iﬁcail)ladcéptbﬂlbiseMetht the 3,5 disubstituted

-1, 2, 4-t hi adi azol eswﬁ hf present B (%IOI’] rea t W|t .t he, ﬁ/ tei ne

resi due of the enzyWeSEH 530 M58 agr L&5! qedgr%B dﬁﬁﬁg 19[4 F ng the

acti vi tyhof OIt he lenzam’](cno aEIdaeﬁdbémﬂdtherN-tehﬁmal d?.‘!da:tm}::bsdr!1 by tHeatleans

-1, 2,4-thiadi azol es the pre n Igh ene cont ent

whi ch ori §i nat es) a?foaf %%?ggr ﬁ'ﬁ%s °fq ?r'#n“gwag H@dmgl YA ?Fqgrécpul si on

bet ween sul fur at onfotmahdresfaXds aﬂdader"séleged\framm‘m prouplaf farngla 3, 5

di substituted -1,2,4-thiadiazoles are therefore likely to be susceptble to
25 nucl eophilic attackH-8 N bordNH-eav@Hs of 1,2, 4-thiadiazoles with

reduci ng agents was reporlted over fdirty years ago (Gordel er, Chem Ber.)
1954, 87) 57). The thiol (bramjps of st ei nwdqnsgmagmpw&ﬁma@pear to act

as reducing agents | eop "e her eby begco chemcally nodified
with resulging inhi Wtﬁaﬂ'—$ IIY’(@I)' Bni’ﬁ'ﬁ%ﬂdép%{l‘@f‘@ {'138’ n&‘ﬁg UTE SHEET
(RULE Z~ "~29 Augusiow2PRe) I88¢rdikyRy! il WhicEARDUalbateld bohdisat2east the C 5

position of the 1, 26#5 éarll' gnd}ezrinzo%eg?romatﬂe r% ,%'ned to

and Y is selected from:
15 (1) lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
heterocyclyloxy, and lower heterocyclylalkoxy wherein
the alkyl or aryl ring is optionally substituted with 1 to 2
substituents selected from the group amino, alkoxy,
20 hydroxy, halo, amino, alkylamino, dialkylamino;
2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,

* heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
lower heterocyclylalkenyl wherein the alkyl or aryl ring
is optionally substituted with 1 to 2 substituents

25 selected from the group amino, alkoxy, hydroxy, halo,

amino, alkylamino, and dialkylamino;

3) lower alkoxycarbonyl, carboxyl;
30
4) a ketone group of formula:

o

i
R?-C-

35



i ncorporate a recognition sequence specific to the active site of a given
cysteine activity dependent enzyne and group Y at the G 3 position nay be 5
designed to tune the reactivity of the 5-substituted 1,2, 4-t38Addust 300
towards the enzynme by activating the adjacent bonds. The reactivity of the
conpounds of the present invention towards cysteine activity dependent
enzynes can be eval uated by their reactivity wWeth N-acetyl 10 cysteine.

Fig. 1 illustrates the retcwhicnRbesprasentsdomgralkyl sower cfdoatktla (1) of the

present invention with N Ling- £ S a disul fide
conmpound by cl eavage of tﬁg@g}‘heﬁ%%ﬁ%l? ﬁt?\eegr%,c)éébﬂ'-s%rﬂl Itgﬁl Eé@[a(‘a@. The
disulfide I X reacts with whereirothe atkyyi erlareroatisrringus epticnativrpound of formula X
15 The conpounds of the p { O i : WA m no acid or
pepti de residue side chai %‘g&% eedQ%ﬁgwc%g?%'ﬁlghﬁo%gec{ﬁt%ﬁte at position C3
or C5 posigions of 1,2, 4- gieupdiming aikoxy hydioxy halo, amineo alkylething; pept i de

resi dues as side chains i ia}kpsﬁmg]ocycl i ¢ conpounds used in the present
invention, particularly en‘they'are attached to the nucleus at position
5) 20 allows selection of an appropriate group having binding affinity for
t he enzynme which is be, QAR npound. Furthernore, the

bi nding affinity of EB’ --?ﬁgmg%&%?@;?ﬁg@]@%e-tun~~3o-t h~t-it binds-to the
enzynewat a-close-proximtyr o the active site cysteine residue wth which
it ultimately forms a dissul fifde bond. 25 The presence of an appropriately
chosen enzy®e binding or reBoghr€i-on group as a side chain on the conpound
at a position renote fromthe -S N=C- group allows the conpound to seek out
and bind to the selected enzyne, Qo enhance the chem cal attack of the
thiol group of the enzyneWwittsB? peing as definedsbev@ince of recognition side
group, compounds of this nature, are highly selective in their attack upon
a specific, chosen enzyme, and are nmuch |less reactive towards other thiols
whi ch they night enc®int e2MinA, IQWBT kgnea) lowpsdigiylamiivssar (RULE zs~ 29
August 200¢s WO 991 45027 PCTI CA99100160 10 Preferred conpounds of fornula
(I'l') according to th& [ nventi?og are those in which Ais glycyl)

| eucyl -prolyl and is I)euc%“-dﬁ f‘iﬂ",”'aWi S -NHZ or -OH, and Y is | ower alKkyl
(methyl), lower al koxy (methoxy, n butoxy), |ower aryl (phenyl), cinnanyl)
1-HIndol -3-yl -methyl, -CH2-NR R where R and R are as previously defined)
-CH2- A-Wwhere A and Ware R& @rNwi ously defrned. Preferred conpounds of
formula (I1l) according to the inventi.on are those in which Ais |eucyl,

| eucyl -proLyl or isoleucyl-prolylHand Z and Y are as defined 10 above.
Particul ar preferred cownitoRhbsingbs tiefinedlaboyé;l |) are those in which Yis a
| ower al koxy.

(8) ~ a group of formula:
-N-A-R

b
25 wherein A is as defined above and the carboxyl
terminal of A is directly attached to the nitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkycarbonyl, lower
alkoxylcarbonyl, lower arylakyloxycarbonyt or N

30 protecting group and R! being as defined as above;
(9)  alcohol of formula:

OH

Re-¢-
]

35



Preferred conpounds of fornmula (1~ according to the invention are those in
which A is phenyl alanyl, glycyl, R is Hand Ris as previously defined.
15 The preferred conpounds according to the present inventi &P Augisheq02
specificity to a particular cysteine activity dependent enzyne and thus are
unreactive to other potential nucleophiles such as al cohols or am nes. 2~
As used herein: The term "l ower", as app'{'f ed for exanple to | ower alkyl,
nmeans 1 to 8 carbon - atyiBR? being.as defi . -
_. The term"aryl", alone or inbeén()gfrabi naPlg%ﬁ?ovrerbans a phenyl or napht hyl

radi cal 25 which optionally carries one or nore substituents selected from
al kyl, “al koxy, hal ogqRg) hydere/of famunp and the like, such as phenyl,
p-tolyl, 4-methoxy phenyl) 4-(fert-butoxy)phenyl) 4-fluorophenyl,

4- chl or ophehyl ) 4-hydroxy pheny®) 1-naphthyl) 2-naphthyl and the like. 30
~e term "aryl al koxy car bonyl 2 |l one or in conbination, neans a radical of
the formula -C( O -Daryl al kR°-Sm which the term"arylal kyl" has the
signifrcance given above. An exjnpl e of an arylai koxy carbonyl radical is
benzyl oxycar bonyl . SUBSTI TUTE Q—II‘EET (RULE 2t 7 29 August 2002 WD 991 45027
PCTI CA99/ 00160 11 The t er ithRiheing@s definediaoven al kyl radical in which one
hydrogen atomis replaced by an aryl radical) such as benzyl, phenyl et hyl
and the lik® The term "aryl al kenyl " neans an al kenyl radical in which one
hydrogen atomis repl{hbed shifoxige %ﬁ/f?fm'-l‘%di cal such as 3-phenylal lyl)

2-phenyl allyl, 1-phenylall yW_.gnd the |ike. The term "cycl oal kyl car bonyl "
means an acyl group derived fgom a nonocyclic 10 or bridged

cycl oal kanecar boxylic acid sugh as cycl opropanecar bonyl ,

cycl ohexanecar bonyl , adamant anecar bonyl, and the |ike, or froma benz fused

nonocycl i c cycl oal kanecar Wh)dziﬁéir?fdschéﬁﬁéd?abdvé' optional ly substituted by,
for exanpl . al kyl am no, such as Z, 3, 4-t et r ahydr o- 2- napht hoyl )

Zacet am do-T, 2, 3, 4-t et rahydr o- 2- napht hoyl . 15 The term "aryl al kanoyl " neans
an acyl radical deriyez) fsamramidd ofifoiist i t ut ed al kanecar boxylic acid such
as phenyl acetyl) 3-phenyl propi ?)(r)\yl ) hydroci nnanoyl, 4-phenl butyryl,

2- napht hyl -acetyl) 4-chl orohydroci nnanoyl, 4-am nohydroci nnanoyl ,

4- met hoxyhydr oci nnanmoyl ) ang,t ’g ke. 20 The term "anyl" nmeans an acyl

radi cal derived froman arohaiPc tarboxylic acid. Exanples of such radicals
fricluae ar2~6i c carbox)rlic aci %

n

with R? being as defined above;
(13)- lower alkylthio, lower arylalkylthio, arylthio;

25 (14)  a group of formula:
-CH,-A-W
with A as defined above and the N-terminal of A is
directly attached to the methylene and W being as
defined above;

30
(15) a group of formula:
- CH, - NRR*
in which R® and R* are independently alkyl, aralkyl,
heterocyclyl, heterocyclylalkyl; R® and R* when taken
35 together form with the N-atom a five or a six membered

ring selected from the group piperidinyl, pyrrolidinyl,
piperazinyl with the N-4 position of piperazine optionally



optionally substituted benzoic or naphthoic acids such as benzoyt)

4- chl orobenzoyl, 4-carboxybenzoyl, 4-[(benzyl oxy-carbonyl]
benzoyt, 1- napht hoyi, 2 25 naphthoyl) 6-carboxy- 2- napht hoyl , 29 August 2002
6- [ (benzyl oxy) f or mam do] - 2- napht hoyl ,. and the |ike. The term
"heterocyclyl") as used herein except where noted, represents a stable 5-
to 7-nmenbered nono or bicyclic or stable 7- to 10-nenbered 30 bicyclic
heterocyclic ring which is either saturated; or unsaturated, and which

consi sts of carbon atons, an . Ny . bh h roat o el ected from
the group consisting of N) u%ﬁ@&\@q& \‘/\lﬁ‘eé)&dﬁl' @‘ﬁgroﬁﬁ'ﬁo@gi aﬁﬁﬁfﬂ_&fur

SUBSTI TUTE SHEET (RULE Z~  @8l.August 2002 WD 9914502T PCT/ CA99I 00~60 12
het er oat ons may be optionally oxidized, and the nitrogen atom nay
optionally be quaternized, and including any bicyclic group in which any of
the above defgned Mmetaerfouritclaspect rthe ingeritioneravides Benzdisubstituteg. 11he-

esul 157 n e or eIl G Hafidine BRESATORRIB VIS P R O M

het erocyclic el enents, comonly known as heterocyclyl include piperidinyl,
pi perazinyl, 2-oxopiperazinyl) 2-oxopiper-azinyl, 2-oxopiperidinyl,
2- oxopyrrolidinyl, 2-oxo¥zepinyl, azepinyl, pyrrolyl, 4-piperidonyl,

pyrrolidinyl, pyrazolyl, olidinyl, imdazotyl, imdazolinyl,

i m dazolidinyl) pyridyl, rayi nyl ,, pyrimdinyl, pyridazinyl, oxazolidinyl,
i soxazol yl, i3®xazolidinyl'~ dﬁqul) t hi azol yl, thiazolidinyl,

i sot hi azol yl, quinuclidinylf

isotriazoli-dinyl, i ndol ylI') quinolinyl,
i soqui nol i nyl) benzinmi dazol yl, tHt adi agej yl, benzopyranyl, benzothiazolyl,
benzoxazolyl) furyl, tetrahydrofuryl) tetrahydropyranyl, thienyl, 15
benzot hi enyl , tetrahydroquinolinyl (e.g. 7,2,3,4-tetrahydro-2-quinofinyl,
etc), 1,2,3,4-tetrahydrerthsiogharfticeitichllyf &ccgptable salts thereof,
1,2, 3,4-tetrahydro- 1- oxo-isoqui nholinyt) ete.), quinoxalinyl,
bet a- carbol i nyd) 2-benzofurancarbonyl, thianorpholinyl) thianmorpholinyl
f] ul f oxi del, t hi arrgr pholbi wyéremﬁfmmmadfuaésw%t oﬁﬂﬁe;ﬁth@ cbkﬁinin'ﬁmgtoh3

eterocycl e may be substituted on one or npre .car.bgn.at.o r er oat om
which results in the cr¥AMPATAIESIIuey e @@WU&WP%.“ gAﬁHﬁ?&&@ﬁ%d}eaé?due"
means any of the nat ur athkeyitmgenrof thegs-aminod;2,4-théadiazolecard R sepresents no
carboxylic acids) inclugdi hej ! I i d racemc
m xtures thereof) and ttwg?ﬁﬁtnower%kgﬁ&, '%“ﬁeg%s(é'%ﬂ‘é‘%ﬂwﬁ@% gl kyl 25
derivatives obythese antlhexyleertenyl, Iowsr anvatieylcapeagoanybordi protectieg gieup abdnded
through a ni tTogen of ! Reistufelobiledih 1o AIRANY lonBPERAI AlwtidtRngm no
acid. The naturally occurr?ﬁg&gm no aci ds V\hﬁ cgh be 1 ncorpor at eg into
the present invention iYrsatiiatedhend it least ong ?ﬁrbwretr@yeéframitﬁeew #9r8i ni ne)
asparagi ne, aspartic acid, cysteine, cystine, giutamc acid, glutam ne)
glycine, histidine, 30.isoleucine, |eucine, |ysine, nethionine, omthine)
phenyl al ani ne, pr offith¥ is s&lestedfromhr eoni ne) thyroxine, tryptophan, tyrosine,
val i ne, beta-al ani ne) and gamma- am nobutyric acid. Preferred amno acid
resi dues i ncl e prolin % SL{BSTI TUTE SHEET FoﬁgLE 6‘3'3 %% August 2002 WO
99| 45027 PCTI CA99100180(€| 3 lower alkoxy, lower cycloalkoxy, lower arylalkoxy,

heterocyclyloxy, and lower heterocyclylalkoxy wherein

the alkyl or aryl ring is optionally substituted with 1 to 2
substituents selected from the group amino, alkoxy,
hydroxy, halo, amino, alkylamino, dialkylamino;

30
(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
lower heterocyclylalkenyl wherein the alkyl or aryl ring
35 is optionally substituted with 1 to 2 substituents

selected from the group amino, alkoxy, hydroxy, halo,
amino, alkylamino, and dialkylamino;



| ysi ne, |eucine) phenylal anine) tyrosine, isoleucine, alanine, gamm-am no
butyric acid, valine, glycine and phenlyglycine. 5 "Am no acid residues”
further includes commonly known synthetic unnatural am no ac2®8ugust 2603

| ogi cal |y designed peptidoninetic in which the Hoonding elenents of the
amno acid residue is taken into consideration. Synthetic unnatural am no
acids include am no acids such as 4- hydro%?prollne O benzyl t hreoni ne,
4-cycl ohexyl proline, 3,,)5- tiowerdlkadycaberyl, Rarbodyid 10 di met hyl proli ne,

4, 5-di net hyl prol i ne, 4-chl orophenyl al ani ne) oct ahyro-i ndol e2-car boxylic
acid, octahydro-isoquinoline-3-carboxylic acid, piperidinyl-2carboxylic
aci d) piperazinyl-2-carfapxyld l@etaﬁé?i' uplopfaﬁﬁmbprol i ne) 3phenyl proline, 4
cycl ohexyl proline, 3-cyctohexyl proline) 4-am noproline,
octahydro-cycsopentane[b]pyrrolg}2 carboxylic acid, statone, statine) 15
norstatine derivatives - anm,n -3 hydr oxy- 5- phenyl pent anoi ¢ aci d)

4- am no3- 0xo- 5- phenyl - pent0|éga d) 3- am no- 2- hydr oxy- 4- phenyl but anoi ¢

Ol 2 20 uorostatine YRR SRS B ARl BRR, o1 10\ P
H COOH COOH ~a 30 H- N - N COGbét retupbkysiyidkyl, TelefocyelyE- ary, Rolvér Ayldlkyl 29 August
2002 WO 99145Dz7 PGTI CA9910%%9e.[}?he‘“Q§n§iQm aﬁ&ﬁ”ﬁé gloné or 2. R stands

Ignt ative exarrpl es

for hydrogen d&xl kyl, hydroxy, oXxycC am no

of logically desi gned pept i csmlbstlteuedav;tharte ZSubstﬂUents ecletteti ram the N N~. N
NOI HOHORc Rd Rd 15 NORC$
"HH25H/ N/ .~t ~NN \nggq'gna'g%égﬂ*%ﬁ h%?&%g?ﬁﬁﬂa@ﬁ 29 August
2002 dialkylamino;

5) a carbamoyl group of formula:

15
H
2
R—N—ﬁ—
0]
with R? being as defined above;
20
(6) amino, lower alkylamino, lower dialkylamino;
) amide of formuia:
i
25 R~ C—I]I-
H
with R? being as defined above;
(8) a group of formula:
30 —N—A—R
iy
wherein A is as defined above and the carboxyl
terminal of A is directly attached to the nitrogen of the
3-amino-1, 2, 4-thiadiazole, R represents hydrogen, .
35 lower alkanoyl, lower cycloalkylcarbonyl, lower

alkoxylcarbonyl, lower arylalkyloxycarbonyl or N
protecting group and R is hydrogen, lower alkyl, lower



WO 991 45027 PCTI CA991 00160 15 where Rb, R~ and Rd independently represents
hydrogen, and an alkyl. 5 NH10 S NNI HOO 15 0 0 NNOHAI

al pha-am no aci ds except glycine contain at |east one asynmrelrAugustd®dn
atom As a result) they are optically actnge, existing in either Dor L
formor as a racemic mxture. Accordingly, sone of the conpounds of the
present 20 inventi ](c)n an be aﬂ(eﬂaglarowlérhlnyrgpﬁr:ivﬂﬂ&Hmearmdtmtegdfdm is)(rj as
racem ¢ m xtures of the conpgoun cl ai e erein. ptide residue
contains a peptide bond whi @qu?ﬁgorﬁecafmﬁ‘oﬁ%“ﬁ%ﬁqpﬁé%r bonyl function
of an am no acid and another am no conpound whi ch may 25 be anot her am no
acid or an am ne. Conpoynd ofl th resent invention nmay be in isosteric
forme.g.) -CGHzNH (reo‘HEed)icq"egﬁﬁlg to), -CH(OH)(CH (hydroxy))

- CH( NH~j CHzZ- (am no), -CHs CHz2- E{CHS CHz CHz- (hydrocarbon). Preferably a
conpound of the present inventi has no peptidic carbanoyi in isosteric
form Wen it has peptidic cmgibasoyl groups in isosteric form) it has 30
one or two, preferably one peptildic bond In isosteric form sUBSTTTUTE

SHEET (RULE Z~ 29 August 200H WD 99/ 45077 PCTI CA99/ 00160 16 A pepti de
resi due consists of am no acj.{ L£Sl: S ref bly in their natural
configurationg Wen there arvé'g.'a'%‘i %%&g% %esfmfﬁaﬁé\%at ural confrguration there

preferably is only one such amino acid in unnatural confrguration. Am no
acid residue as used hepgin J i.no acid residues such as octahydro
i ndol e- 2- car boxylic acigﬁgndhﬁ§%¥§?§pro'ine. The term"R', when referred as
an "N-protecting group”, is an 6nino protecting group. F~canpfes of
protecting groups as R are for gxanple 10 disclosed in "Protective G oups
in Organic Synthesis", T.V. Rfefimer J. Wley ~ Sans NY (1981)0 219- 287,
These include but are not limtgd to aryl such as acetyl, nethoxysuccinyl,
hydroxysucciﬂﬁ or benzoyl optionally substituted on the phenyl ring with
for exanpl e p-met hoxycarbonykih k2 pEid S defiRbd Bodet F 0; al koxycarbonyl such as
t - but yl oxycar bonyl ; aryl net hoxycar bonyl such as 15

g-fl uor enyl met hoxycar bonyl or benzyl oxy carbonyl optionally substituted on
the phenyl ring with p-@®t haxydxite ¥f fofmula.p- chl oro or m phenyl ; aryl net hyl
such as benzyl optionally substituted on the aromatic ring with p-methoxy,
p-vitro or p-chloro; or arylsslfony! such as phenyl sul fony! optionally
substituted V@ h p-nethyl or ®p-f§€t hoxyl or napht hyl sul fonyl optionally
substituted on the ZO aromatic ging wth exanple am no or dial kyl am no. The
term "aryl oxyal kanoyl " nmeans an acyl radical of the formula aryl -0 al kanoyl
and the term "heterocycl yl oxycarbonyl"” nmeans an acy! group derived from

het er ocycl yl -O- CO- wherein Wﬁfheé@t?@fﬁd 3 déﬁ%e&‘%&i&‘?d above.

25 (12) sulfonamide of formula:

0
RLﬁ._I?]-
O H

30 with R? being as defined above;

(13) lower alkyithio, lower arylalkyithio, arylthio;

(14) a group of formula:
-CH,-A-W
with A as defined above and the N-terminal of A is

35

directly attached to the methylene and W being as
defined above;



25 The term "heterocyctyl al kanoy!™ nmeans an acyl radial derived froma

het erocycl y! -substi tuted al kane carboxylic acid wherein heterocyclyl has

t he same meani ng gi ven above. 30 SUBSTTTUTE SHEET (RULE 2~ 29 Audugig092 2002
5 WO 99/ 450Z7 PCTI CA99/ 0010 17 The term "heterocycl yal koxycar bonyl " neans
an aryl radical derived froma heterocydlyl-substituted al kyl - O CO wherein

het erocyclyl has thessangy siPoibinnayce 9i ven above. The term
"am noal kanoyl " megns) arrlgege{rwwr a'tji cal derived froman am no substituted

al kanecar boxyl i ¢ aci d wh&Hai-NR’Ré ami no group can be a prinary, secondary
or tertiary am no group; Al ' F{,{&% c rom hydr ogen) and
al kyl) aryl, arylal kyl, .@8@.}:@?@??;&3@5&% gﬁlia}(ﬁ'réaﬁﬁggl s and the 10
like. "Optional" or "opthetanedychyl heterasyclylalisyl; %ﬁ"@‘ds%b\yb%fu&KWy descri bed
event or circunstances 11T FORRY wiltPhe REStRy a feCortd '@k nidhber@pcri ption

i ncl udes instances where 1he sald event or circunstance occurs and
instances irt 15 whi ch iring gelestedfrom the grave pinsridinyt: pyreliginyl, . . optional Iy
substituted" neans that ?azm}@ ; it ed and t hat
the description incl udespwl%o_th uﬁ%h@f%gg&mﬂmﬁr aﬂﬁemg“ wherein there
is substitution. Certai substitutedwith pyisivh hstesgcyelreakyly ardkybanchave chiral
centers and exi st as Zoagmti cal antipodes. The invention described and

cl ai med herein includes each of the individual enantioners as well as their
racem c nodifications and the racem c m xture. "Pharmaceutically

accept abl e, nop- j A=A jreal wacceptabl e salts
of the corrpoun@séﬁﬂ_{sﬁiégﬂ' ?h'r\?vl%ét?ftlgﬁir i Ceﬁ%ﬁrﬁﬁbl% tlgé‘lbc:o‘t(;r]p%%tlggl activity of
the parent confRIRTiISNghecTaRPUNGRS dsiselikag ahove pr aPhatmaoeutieAlly undesi r abl e
(e.g. the sal t&éb@b&téﬂ!tﬁéreoﬁal);étﬁe ith QPh_&n‘M%cBWb%ﬁy HEdepbsbld Gfughel from the
compounds of this invention: (1) Salts of inorganic and organic bases from
conpounds of forGaiesdhareofi| |11 and IV which have a carboxylic 30 acid
functional group and (2) Acid addition salts nay be fornmed at the am ne
functional group of many of the conpounds of this invention. SUBSTI TUTE
SHEET (RULE 2-Ina sigthaspedt the duentigp orovides pee plareamppaind®er a60 18

Phar maceut | cal biarGeaRioal) Secplable ARhBH 4 RELHERS RN Forltpg es | ncl ude

sodi um potassium_[1thium ammonium calcium nmagnesium ferrous) zinc,
copper, nangan®asufagiuigefiumedicapentdor tﬁ%ﬁ\'@ﬁﬁifﬁa@ﬁ‘??‘e{'ﬂaﬂ@s@%@ Pike. b
Particularly pgissaered are the ammoni unm) potassi um sodiunm cal ci um and



magnesi um salts. Pharnmaceutically acceptable, non-toxic salts derived from
organi c bases include salts of primary, secondary and tertiary am nes,
substituted am nes including naturally occurring substituted am nes, cycI i C
am nes and basic ion exchange resins. Such salts are exenplifi eQQWpUSbZOQZO
exanpl e i sopropopyl am ne) trimethyl-am ne, diethylamne, triethylam ne,
tripropyl am newo%PMOI am ne, 2-di met hyl am noet hanol, tr eREARIMIEE.

di cycl ohexam ne, T'ysine, arginine) histidine, caffei ne) procai ne)

hydrabrani ne) choline, betaine, ethyleneggan ne, glucosani ne,

met hyl gl ucam ne; theobrom ne) purines, piperazine, piperidine, N

et hyl pi peridine) polyamne 15 resins and the like. Particularly preferred
organi ¢ non-toxi c bases are isopropyl am ne, diethylam ne) ethanol am ne)

pi peridi ne, trometham ne, dicycl ohexyl am ne, choline and caffeine.
Pharmaceutically acceptable acid addition salts are forned with inorganic
20 acids sugh as halo acids, sulfuric acid, nitric acid, phosphoric acid
and the |i ke and organlc aC|ds such as acetic acid, propionic acid,

glycolic acid, A} AL S ~RG gal i c aC|d) mal oni ¢ aC|d)
su_c_ci_n_ic achy ‘ ' id, tartaric acid, citric acid,
benzoi ¢ aci d, cFignalia a:diagnam)naﬁammésentaﬁon of thereheindcat interéation beh.aani

et hanesul foni ¢ aci d ne cl 25 acid and the

i ke. The term 3%??&‘1"@5 'f%HE‘F g'seg%)'{tﬁw a&?Nﬁiﬁ%W' ggstéﬁq ot her ani mal

speci es, parti cul arIy manmal s (e. g, dogs cats, horses) cattle, pigs,

etc.), rept1d es .l nsec T, HEET (RULE 2~
29 August 2002 G\B‘g%‘/ %?T%R%@F%?Wf@? r‘f’ﬁ'édlg @ﬁfﬂq‘fﬁ?gt preferred
conpounds accor degtgdaﬂon bfwevdy asﬂ'rvsizedlpmtdoglyoarebyea cdrmpomu lobformmda (1% :

2- (3-net hoxy-[1, 2, 4] t hi adi azol - 5-yl am no) - acet am de

2-(3-n-Butoxy-[1, 2 4]th| adi azol 5 yI am no) acetam de _
2- [ 3- (3- Phenyl ; ; gNIScet ami de 2-[3-(1H

| ndol - 3- ylnethy

(3- met hoxy- th tLlé Jdpgézfgflr@tgéd?l@tmo% XJc n_B?_JJ gr%gﬁ\}eﬂ%rﬂﬁr J:Qm%unds
( 3- f 3ut oxy- 1 Zcoﬂ]esmrdmgatemﬁfgumﬁ)@fowldmﬂ 1-~-proline N
(3-Phenyl -[1, 2, 4] thi adi azol - 5-yl -~-I eucyl -~-proline N
(3-Methyl-[1,2,4]thiadiazol -5-yl eucyl -~-proline N

(3-net hoxy-[1, 2 4] t hi adi azol - 5-yl ilsol eucyl -~-proline 15

N, N -{3-nethylene-[1, 2,4]thi adi a XW-di -{~-leucyl -~-protine methyl
ester}, ' which has the foll owing §hem cal m%rrmla 20 25 NN Ove H N

20
or their pharmaceutically acceptable salts thereof,
wherein:
A, W and Y are as previously defined.
25

A second class of preferred compounds according to the present invention
are compounds having the general formula (lll):

30 - I&xﬂ‘

or their pharmaceutically acceptable salts thereof,

SUBSTITUTE SHEET (RULE 26)



~S~SN' N1 | H O COOwe

{3-[4-(2-pyridynpi perazi nyl nethyl]-1, 2, 4-thi adi azol -5-yl }-1 eucyl -proline,
whi ch has the following chemical formula: 30 suBS~rrE s~T (i 29 Augustgpo2 29
August 2002 WO 991 45027 PCTI CA99100160 20

5-{3- net hoxy-1, 2, 4-t hi adi azol yl } car banoyl - | eucyl i soanyl am de

5-{3-net hoxy- 1, 2, 4-t hi adi azol yl } car banoyl -i sol eucyl i soanyl am de
{3-methoxy-[i ,2,4]-thiadiazoi-5-yl}carbanoyl-L-|eucyl-L-proline. 5

3- et hoxy- 5- car bobenzyl oxy- phenyl al ani nam do-[ 1, 2, 4] -t hi adi azole. 3,5-di-(N
car bobenzyl oxy- ~- phenyl al ani nam do)-[ 1, 2, 4)t hi adi azol e) whi ch has the

foll owi ng cheniwedy4$t nula: , Ph 10 / | ~0 ~N O | | \ HECHCpMONR O - vj H
~~ O 15 The present Invention provides synthetic nethods for preparing
conpounds according to the invention. Th® choice of nethod depends |argely
upon the selected Z and Y group that is the substituent on C3 and C5
positions in thewhsrgiaX. AoW70d Nchre pPrevieustysipiormhds of fornula Il are
prepared by reaction of a conmpound of _~cztrmula~~rvith.a prima _ry_ ~r
s~candary_~am ne. _ Exanpl es of those am nes are 2-pyridyl pi perazi ne and

| eucyl - prol i ne ndusther élassef prefpred corepavods dasorgdipg teibeipsasentioventieomareunds i n

which Y is Isower i {erocyclyl, 1- haloal kyl) aryl,
di al kyl am no: vy @ﬂﬁ%ﬁﬁ’kgwm?ehé@f”ﬂ%ﬁmg ~ S A 30 3 11 SUBSTI TUTE SHEET
(RULE 16)

Y

—N
N )\ A<p aw
~s7 N
Rl

10

or their pharmaceutically acceptable saits thereof,

wherein:
15 A, R, R, and Y are as previously defined.

While the mechanism of action for all these compounds has not been
confirmed, it is believed that the 3,5 disubstituted -1,2,4-thiadiazoles of the
present invention react with the cysteine residue of the enzyme to form a

20 disulfide bond thus inhibiting the activity of the enzyme. The S-N bond in the
3,5 disubstituted -1,2,4-thiadiazoles of the present invention has a high
energy content which originates, at least in part, from non-bonded electron
repulsion between sulfur atom d orbitals and nitrogen atom p orbitals. 3,5
disubstituted -1,2,4-thiadiazoles are therefore likely to be susceptible to

25 nucleophilic attack. S-N bond cleavage of 1,2,4-thiadiazoles with reducing
agents was reported over forty years ago (Gordeler, Chem. Ber., 1954, 87,
57). The thiol groups of cysteine dependent enzymes apbear to act as
reducing agents (nucleophiles), thereby becoming chemically modified with

resulting inhibition of the enzymatic activity.
30

SUBSTITUTE SHEET (RULE 26)



29 August 2002 WD 99145017 PCT/ CA99100160 2t The reaction is normally
carried out in an inert solvent such as N, N-di net hyl f or mam de,
tetrahydrofuran, dichloronethane) acetonifrile, dinethylsulf@eiAlgust d6p215
20 25 30 in the presence or absence of a base such as 1 to 3 nole of
triethylam ne per note of conpound 3. These solvents may be used singularly
or in conbination of any ratio as necessary. Reaction tenperature can be
chosen over the range of fromOC to 150C, being preferably about 10 to 65C.
Reaction tine is normally about 1 to 50 hours, preferably 1 to 8 hours. The
anount of amne used is 1 to 3 nole per nole of conpound 3. The conpounds
of formula 3 caesseproduced by treating the correspondihGE/CAsHONSHe
derivative with perchloronethyl nercaptan in a two phase m xture of

di chl oronet hane and sodi um hydroxide at @ to 25C for 2 to 6 hours.
Preparative nethods for conpound 1 include those reported in US patent’
3,324, 141; J. OGoupChetthe CIDtsitio df the 523 thichiernlesBmn be désigned t80, 182.
Conmpounds of fornul a

11 wherein th is =N+ OO Chz d b
N-al kyl ating a d’%fﬁ%[?i%a 6%°°$’55€4?{]ﬁet8“e(en&§ BRI 1430k Sk site of a I Gjver pre prepared by

“CHZCG | H 4 Y loysleil¥ activily d@pehdeXt bizymSahd Ghidp Y ahthe 08 bositidnl thayliee  conpounds
are isol ateg by caonventional neans. ounds. (,4). are in tum prepared by
reacting conpoul@signsd 'th"ﬁ%!ﬁ’Gﬁgﬂ@k?fﬁen%?%"ﬂ@gi1r12'%iW'aIdf?é?'Fs o¥Rrdsnt such as

met hyl ene cht or igeer@ymé By bauiHgQhesdidtenfbdnBe Presence of a base such as
triethylam ne. Conpounds (5) are prepared fromthe amdine (1) with

pot assi um t hi ocyanate (KSCN) in the presence of base such as sodium

hydroxi de i1 an TheRiLnkPbY 88 toRsSRa2ERAORRs @R iR fowsRISTILTRTE SHEET
(RULE 2~ 29 August 2002 WD 99145027 PCTI CA99/ 00l 60 22 Conpounds of

formula 111 in #AVindensadant gezymex cpabe Ryaluatsd byteeiryeagiivertiy-agtict i on of a
compound (530 Wi Ejutdifie . iNNdshSted iR 5641660 Bitwdenlechipolmidyds iodhiiigagol e in an
inert solvent such as THF or DMF. 5 Y Y ~'-N1. CDI ~-N O WN ~ ~ N~ ~g~NH~-
3. HAW' S N A Hegresgntipyentempuiasetorcysieipaulie fratsierdemsp diwlfided by pepti de
coupling bet me%rﬁﬁﬁﬁ@ﬁﬁgeé%‘ﬁfﬂ\_@ S Borf Siaerl2 amiadaRfesdTRE N-protect ed
peptide carboxylic acid R A- usi n(? conventional peptide cou&:ql ng reagent

such as 1, 1car beipyfidedXIeaatsithod secopd tiohledioduse aspmeeynd ohiormeaiXn an i nert

sol vent such as

15 The compounds of the present invention are those having amino acid or

peptide residue side chains. The side chains can be attached at position C3
or C5 positions of 1,2,4-thiadiazole. The use of amino acid or peptide
residues as side chains in the monocyclic compounds used in the present
invention, particularly when they are attached to the nucleus at position 5,

20 alows selection of an appropriate group having binding affinity for the enzyme

which is to be inhibited by the compound. Furthermore, the binding affinity of

" T"theinhibitorcan be tuned sothat it binds to the enzyme-at a-close proximity
of the active site cysteine residue with which it ultimately forms a dissulfide
bond.

25
The presence of an appropriately chosen enzyme binding or recognition
group as a side chain on the compound at a posifion remote from the -S-
N=C- group allows the compound to seek out and bind to the selected
enzyme, to enhance the chemical attack of the thiol group of the eniyme.

30 puetothe presence of recognition side group, compounds of this nature, are
highly selective in their attack upon a specific, chosen enzyme, and are much
less reactive towards other thiols which they might encounter in a biological

system.

SUBSTITUTE SHEET (RULE 26)



15 di net hyl formam de or tetrahydrofuran: YH~N'" RA-OHIl R A-N-N 20 S
NHZ S\N~Y 5 IV The conpounds R-A-OH are generally comercially avail abl e
from Signa25 Aldrich Ine., for exanple, carbobenzyl oxy-L-phe2yRAayasti2062

car bobenzyl oxy-L: phenyl al anyl -L-al anine (R-A' -OH as a N-protected am no
acid)) .N-t-Boc-3am no- 2- hydr oxy- 5- net hyl - hexanoic acid (R A -OH as a

prot ect'ed di peptide with the peptide bond in carbanmoyl form,

N-t - Boo- 3- am no- 2- hydr oxy- 4phenyl butyric acid (R-A'-CH as a N-protected
peptide in isosteric fom). If not 30 conmercially avail able such conpounds
can be prepared according to the nmethod di sclosed in Synthetic Peptides)
vot.1l by GeorgwoBus®ettit, Van Nostrand Reinhold, 1970. PEURSYPOREOI T E SHEET
(RULE 26) 29 August 2002 WD 99/ 4501 7 PCTI CA99/ 00160 23 In an alternative
route for the preparation of conmpounds @f formula (IVA) within the scope of
this invention) a conpound of forrmula (6) is reacted with N-protected am no
aciﬂ or pepti dePraferred gbrﬁpcﬁiﬂysﬂm@umn}éﬁ&ﬁﬂdmi‘m thpém/bhﬂmldie thogepihi ng reagent
such as 1, 1-carhony]. di-im dazoi e or .diphenyl pt y 4 i,n an inert
ol vent such. atASRIY ORI S FARESRRaR A SHeena N iy °N R A o
R _ AN N ~N " "iokrBkyNnisthy) JowerIkbiky @itidxy I0butoN), iswip aryblph€riynOf

pseudopeptigdes within the scope of t resent inpvenijon involves the use
of the bis-chl GI5aEe 1 WQ)@-#%V&-@JB’%E%BEPP%‘. A¢[E ami nes HA-W

reacts with corg&gigly definkdl T, -REAREEA hd W B A6 Brevicadly b&iinegat al yst such as
tetra- N-butyl ammoni um brom de in an inert solvent such as di nethyl formam de

at roomtenperature over a period of 20 to 30 hours to give conpound 8.

This reacti on irefbfEP&InPoUhEs SHFRURRIN acc@Fdir? 18 R ifnliGTRE RSy ne) preferably
70-90C, the disubstituted product conpound IT1" is forned. Conpound 8 al so

reacts with ot Wedvchdhis irusylslgueyl-prslylprs I-prelykangZ@pd Yiareas ¢afinebnpounds of

formula Il A0an i o August
2 bon 45z§"!"’%fé’$ /F’Ca%?g{%g%tlﬂggér%g cSHBSHRLT LB atdIHeke iR which 30
is a lower alkoxy.

Preferred compounds of formula (IV) according to the invention are those in
which A is phenyl alanyl, glycyl, R, is H and R is as previously defined.

15
The preferred compounds according to the present invention exhibit
specificity to a particular cysteine activity dependent enzyme and thus are
unreactive to other potential nucleophiles such as alcohols or amines.

20 As used herein:
The term "lower”, as applied for example to lower alkyl, means 1 to 8 carbon

T aloms., T T T T TS T
The term "aryl”, alone or in combination, means a phenyl or naphthyl radical
25 which optionally carries one or more substituents selected from alkyl, alkoxy,
halogen, hydroxy, amino and the like, such as phenyl, p-tolyl, 4-methoxy-
phenyl, 4-(tert-butoxy)phenyl, 4-fluorophenyl, 4-chlorophenyl, 4-hydroxy-
phenyl, 1-naphthyl, 2-naphthyl and the like.

30 Theterm “arylalkoxy carbonyl®, alone or in combination, means a radical of
the formula -C(0)-O-arylalkyl, in which the term “arylalkyl” has the
significance given above. An example of an arylalkoxy-carbonyl radical is

benzyloxycarbonyl.

SUBSTITUTE SHEET (RULE 26)



Cl~N FLA.~-r CI-N NS d ~ Nf 'S ~A~Wa R3RANH 1 x-Av WA~ RIR// N 11 //
NNI1 ~ R wS~Al NMWS~Ar ~1I nA 1l1lg Certai n conpounds of this invention nmay
be converted to their correspondi ng pharmaceutical |y accept 249 August 2002
addition salts by virtue of the presence of a basic am ne nitrogen. These
conpounds may be converted fromthe free base formto various acid addition
salts by treating with a stoichionetric excess of the appropriate organic
or inorganic acid) such as, for exanple, ~5 phosphoric) pyruvic,

hydrochl oric or sulfuric acid and the like. Typically, the free base is

di ssolved in a polar organic solvent such as p-di oxane or di net hoxyet hane,
and the aci d aduesd4soeer et 0. The tenperature i s mai ntai nebFHeHW? 0C and
50C. The resulting acid addition salt precipitates spontaneously or may be
precipitated out of solution with a | es34z0 pol ar solvent. These acid
addition salts may be deconposed to the corresponding free base by treating

Wi th a stoichi omaé térm “anyiatkpil mefinscansaliyt rabicsl ibwhieh ossilnydragen ptonaigssi um
carbonate yr sodi ym hydroxi de,. typi cal in the presence.of aqueous

sol vent, and at '??%Cs%éﬁa?u adiggl %@F\ﬂ%E%IPZXEBhLﬁ“V’G%yg?ﬂﬂﬂg%'.'keThe free base
formis isolated by conventional neans, such as 25 e~raction with an
organi ¢ sohgent. Acid addition salts of the conpounds of the present
Invention may béhe tefBr anaked Mapnt ar Pkevhipdisatinybich Pneipydregeaam

sol ubi l'ities of istBRacdltySh anPladical dukh 88 3 Pherffigl] i-bﬁé‘\yféflyl.tf)@weﬁgl'am1 or by
treating with an appropriately | oaded ion exchange resin. For exXanple) the
i nterchange i s and®edik’l by the reaction of a salt of the conpounds of
formula | with a slight 30 stoichionmetric excess of an acid of a | ower pKa
than the acid conponent of the starting salt. This is carried out at a

t enperat ure bet Weeterrafrydpalkdcashanyt meansoan acxtprewn darived freme mamoowelie bei ng
used. s~sTr10-r E;Ssiilaedévcloakgnecarb8 Rt HE8 sched el 4Benky, PCTI CA991 00160
25 For the treat néln?eofycdiase%escgrs glnldl or - di so%%ggoﬁ%{ree?nﬁbove referred to,
the conpounds ofyclohexaneearbertyl paarestansparkenyl.isad thedie.car fiomya bege- par enteral |y
in formulati onspcontahdtyOd cFACMBRELMR IR IHRCH i§ oPRALAPLBiEa! | Y

acceptable 5 carriers) adjuvants and vehicles. The term parenteral as used
her ei n i ncl udesbs {fts exarapiecikylamifceeyches o3 iatiabydia-2cnephthpuds. | n additi on

to the treat menic.pmidsii 1dd-LReRAre@NhipMbyfuch as mce, rats, horses,
cattle) shegp, dogs, cats) etc., the conmpounds of the invention are

effective in the treatnent of humans. For conpositions, conventi onal

non-toxi c sol i dryeAefh Yrfalkdiolitifeans’ 4 acPradid Geriveb FoRBsEaHlistBdtingépdes of
mannitol, |actose, starch ma%&gm um stearate, sodi um saccharin, talcum

cel l ul ose, gl ucalampcarhewlicanid sHehas ehemviacelyawhenyfrropiet¥he | i ke may be used.
TEe active colrmwdl mginasmdﬁfd-gtiembaw.a-mwhb&ac%gr. mdhair?qmainhérﬂ?w,d o

phar maceuti ca adm nj strabl e conposi.ti.ons an, [ _exanpl e, be
prepared by ni x‘%{ﬁ'@["ghlf‘]é%%'mam& E’H]%WFW@T"@P%Y'@H@%E‘Fi ve conpounds as
defined ab@Pe the optional pharmaceutically adjuvants in a carrier, such
as, for exanple, water, saline, aqueaus, dextrose, glycerol, ethanol, and
The 11 ke) to homesm Giol dneeBt o PO BEaLpel &6 in TG ETPeRe { ne

amount of non-toxic auxiljary substances such as wettin r emul sifying
agents and the ?H"R’&"%?ﬁsuwﬁﬂé‘j‘c %’dﬁf’ﬁﬁ?’&@é §peh ?&eﬁf&i ff51 aurate,
t ][i et hanol ami neaeﬁmw.ummywmyl.tzr—kmubﬁmloamong{ lﬂiﬁg&fflm-naﬂﬁwym-t uaIh met hods
of prepari suc osage for a n 0 arent to, those
okilled inhi s"aaP*ﬂ?vﬁ?%‘Fa'Eeeﬂ?%?a@?‘ﬁ‘sﬁe&ﬁﬁéﬁzméf%@afﬁﬁafﬁ-ﬁipé'ﬁt%a'rd Sci ences)
25 Mack Publ i shthétikeConpany) Easton, Pa, 15th Edition) 1975. The conposition

of forrmulation to be admnistered will, in any event, contain a quantity of
t he active conpounds in an anmount effective to alleviate the synptons of

the subj ect beifhg térhithbRebeycl”, as BseditiRieiRERIehl WiRdre AOIEBAEPresentsa Cont ai ni ng
the active ingredient may be in a L.
stable 5- to 7-membered mono or bicyclic or stable 7- to 10-membered
30 bicyclic heterocyclic ring which is either saturated or unsaturated, and which
consists of carbon atoms, and from one to three heteroatoms selected from

the group consisting of N, O, S and wherein the nitrogen and sulfur
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formsuitable for oral use) for exanple, as tablets, troches, |ozenges,
aqueous or oily suspensions, dispersible powders or granules, emnulsions,
hard. and SUBSTI TUTE SHEET (RULE 2~ 29 August 2002 WO 991 458pAugust 2002
PCT/ CA991 OO 60 26 soft capsules, or syrups or elixirs. Conpositions
intended for oral use may be prepared according to any nmethod known to the
art for- the manufacture of pharmaceutical conpositions and such
conpositions contain one or nore agents fromthe group consisting of

sweet eni ng agents, flavouring agents) colouring agents and preserving
agents in order to provide pharmaceutically el egant and pal at abl e
preparations. Welsy4st23 contain the active ingredient in FFHCRIYP¥O with the
non-toxi c 10 pharmaceutically acceptabl e excipients which are suitable for
the manufacture of tablets. The excipiet@s nay be for exanple, inert

di luents) such as cal ci um phosphate or sodi um phosphate; granul ating and
di si nt egrati ng hejereatomsfmay beatinnally oxidizads and the nitogematginmiay aci d; bi ndi ng

t f [ i.cat ] t f
cstanpi & mgnes; Thcip B b8y Il 8 R WP IER B B0°) °L LT
by known techni shaye defined dietryocydiie ridgssis fitsed tas bemzenginga biderheteranyclicn t he
e, ot e be A AR ST iR M AR RYST t Pr

period. Formnul atl ora e present EATRAS tin
capsul es 20 V\hed:reatlmntohesabblstmcmregEm}nﬁes of smr:lmhetemeytlmelednentaert solid
di luent, for exa I|n or.a soft gel ating

|
capsul es \Aherel?f’r;r%)rﬁ@' ﬁwﬁégpﬂgﬁ\’ﬁw E’FE pWFQ Eiy"\ﬂip[eFFzWX an oi

medi um for exagpkdpigeriyk 2.ekdp)pekv-aﬁuy|ctz @ﬁpﬁﬁehu:nyl Dﬁxoawrc\remw | 25 Aqueous

suspensi ons confain the activ r| al s re with the excipient
suitabl e for thEOXRFRERNYLEEERINY Pyré%l e‘bﬁ@%‘iﬁ%@ﬁ%’f"& vl PYIR2AVkex ci pi ents are

fnl; ts Eslngle lnf;l}lﬂg gf’ﬁﬁézofdriﬁy)l( GG :rsﬁd:dugsg q?fjdlwgaswml bvﬂdvlewrui;m e,
pol yvi nyl pyrr oIRVHB’#@VPBWaQ% éﬁ’é‘clsﬁxazﬂﬁ’gfﬁ? .‘fg’%r’“‘&@l@?‘ﬁg agents may
30 3e a natur aIthrgzmpauua?haigylpnbaﬁnpfmﬂet)uurﬁ.@rdnwt,amuh&oh-emylé fﬁgidil?l or |
condensati on produ of a ene .Qxi acl or exanple
pol yoxyet hyl eneq”ﬁ"@@’?é‘et%)"" E %Dg'gﬁh'ﬁé'wg:bg @PV@P wl ene oxide with
| ong chain ali pﬁawmaaﬂwQibﬁi@achl)orfu@xmhﬁirbmm aedeawrdsw neferyl;et anol ) or
condensati qg SUBSTI TUT S‘H% J &{ lrE ﬁ é \%u%ﬁ T@VE% | 45027
PCT/ CA99/ 00160 “Z%P’S'&Yué? ¥{roainRiry 20okPdd 18z “B‘f"éﬂ &8 s deri ved
1;nr) (r)1 g]o}‘ g; E g a_(I:_ ihgisz ang%tm.yammoqan&zsgr(egesz stagetrgbgﬁ!gi-exd;ﬁgmdnmhene sorbi tan
ueous .S S |
preservati ves, ef“fa))?q%'ﬂ‘?ﬁ%" E%gﬁhcﬂbm'w %3“'5°Wy3?'5?%ﬁ‘3’ﬂ Yoate, one or
nor e col ouri ng thiamorpholinyt sulfoxide, thiamorphohnyl suifone, oxadiazolyl and the like.
The heterocycle may be substituted on one or more carbon atoms or
20 heteroatom which results in the creation of a stable structure.

“Amino acid residue” means any of the naturally occurring alpha-, beta-, and
gamma-amino carboxylic acids, including their D and L optical isomers and
racemic mixtures thereof, and the N-lower alkyl- and N-phenyl lower alkyl-

25  derivatives of these amino acids. The amino acid residue is either bonded
through a nitrogen of the amino acid or the carboxyl carbon of the amino acid.
The naturally occurring amino acids which can be incorporated into the
present invention include, but are not limited to, alanine, arginine, asparagine,
aspartic acid, cysteine, cystine, glutamic acid, glutamine, glycine, histidine,

30 isoleucine, leucine, lysine, methionine, ornithine, phenylalanine, proline,
serine, threonine, thyroxine, tryptophan, tyrosine, valine, beta-alanine, and

gamma-aminobutyric acid. Preferred amino acid residues include proline,
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agents, such as sucrose or saccharin. QG ly suspensions nmay be fornmul ated by
suspendi ng the active ingredient in a vegetable oil, for exa | e arachi s
oil) olive oil) sesane oil or coconut oil, or in a mneral of9Audgush26e2
liquid paraffin. The oily suspensions may contain a thickening agent, for
exanpl e beeswax) hard paraffin or cetyl alcohol. Sweetening agents such as
those set forth above) and flavouring agents may be added to provide a
pal at abl e oral preparation. These conpositions may be preserved by the

addi tion of an anti-oxidant such as ascorbic acid. Dispersible powders and
granul es suitable for preparation of an aqueous suspension by the addition
of water provi osowks27active ingredient in adm xture w t PEH@MO¥Ber sing or
wetting agent, suspendi ng agent and one or nore preservatives.- Suitable

di spersing or wetting agents and suspendi3dng agents are exenplified by those -
al ready nentioned above. Additional recipients, for 20 exanpl e sweet ening,
flavouring and dysirmuleimi@ agmydmnineaymalr&oiscﬂelcmeedemme. gammagemgnaaceut i cal

conposition of |nv in the formof oil-in-water

enul si ons. The é’“ﬁyc 5?“ 9“@58 %l'(fpgﬁgﬁglw%e'oi |, for exanple olive oil or
arachis oil, or a m neral 0|I for exanple liquid paraffin or m xtures 25
of these. Sgitah|e, enulsif ents nmay be n tural | ccurrin

phosphat es, est e’%@'“&é’f"f’v H@%&f?@'dﬁig "ﬁwﬂ%’i’&&r‘m%}’?ges) f or
cater with othybene oxtde. T " '@gﬁi’Zﬁ’Sf@"wo “”2'?"‘*??‘”2‘:2‘°”2’1°L’1"5aﬁak8n23{ cate.
The enul si on maf %qe%é%?ﬂtﬁpﬁf\% E‘Péﬁﬁﬁ%%&%ﬁ%{vﬁﬁ % s. 30

SUBSTI TUTE SHEESyktRsficnRatural 2Rindgius incRBOZmMO26188 4kfEs 49@3&&;&99/ 00160 28

Syrups and elixirs may be fornulated wi th sweet eni agents, for exanple
gl ycerol , propyP® %Eéi/ -RRIGYIthreqsing; %‘GYC'QS‘F"QRTE'F%:% séﬂgﬁhlﬂcﬂf‘?'fﬂ? a&%ons may al so

contain a dul Gﬂ{&hylp?ol‘ﬁéeﬁ%iﬁ%ﬁﬂy\b%hﬂéfk éﬂkﬂméhylasn.ﬁé\@c@ﬂ%ahﬂdom agents.
The 5 phantaceutical conpositions nmay be formulated accord Egpto t he known

art using those §aibPé)f9Fé°'ﬁ-|%Cf?éW@Pr'ﬁ’qB'P°%§t3r?‘W§’x§§éﬁldsp'a?fﬂ’"y endi ng agents

whi ch have beencéFBGnyh@é'&ﬂ pibbfh\tﬁ: l-ifliui‘b&&m{ éd:a‘34lpﬁbrﬁl¥ﬁr@!hleea-pr eparation nay
al so be a sterile injectable solution or qusxgensmn in a non-toxic

parent er al | yaccE?ﬁ"zXle%m’dl“l‘iXEH?e’%P@‘B‘F vefyelohgxylpraine, graminopolines o) yt j on i n

1, 3- but ane di ol oaé’rmarcgcytciapemsmnmameez-wbmh@&.cﬁadwhel Malves that may be
errpl oyed arg wat e ni ¢ sodi ym chl oride

er. s solutiqns an
solution. In adBf" P‘PW‘P V?éa!as-“rﬁg“"é y@B‘fWérP?‘FWﬂBFm?mé%‘?‘ R 5 sol vent
or Isuzloendl ng LTMkMHJphEWI pérhblsaﬁ&rMﬁandhkMdhénymﬁnﬁ}c|acﬁw2bederTD| oKed
i ncl udi ng synt no- fion, fatty acids such as
ol eic acigd ?‘/i nd‘?h%"éml”?['i'"{a'hcé(‘;'E?F1 %&aﬁ{”ieoﬂ‘dce}ﬁ f°h?‘%'5? apiraacidgs, en%/er al

admnistration is generally characterized by injectian) either

subcut aneously, intranuBgularly or intS&&Fhously. [‘I"r]S ctabl es can be
prepared in_ conventi on@al rns, ell_tlher l i qui d_siQl Y8 d@ns or suspension in
20 liquid p?rolor to injNectA ob, or as rrul ions. Shityble excipients are for
exanpl e) water, sal i He, c%bf{ose ~-Rgt hanol COOH he like. !n

addition, if desi red) t he phar maceuti cal conpositions to be
admi ni stered may al so contain m nor “anmpunts of non-toxic auxiliary

subst ance such as wetti/mg yr enul sifying-sagents, pH huffering agents and
the Iike, such as for rrﬁ'l e, sodium 2 et ate, sg@ ‘
tti et hanol am ne ol eatey eNc. The anou active i egi ent that may be
combi ned wigsh t he car rNer i i
vary dependi ng upon tHie T he par ¥yl aj node of

adm ni stration of humans rﬁﬂpliont ai‘h from30 0,5 ng YO 5 ng of active agent
conpounded with an appropriate and com@a9H amount of CO@Hri er material which
may vary from about 5 to about 95% of the

 a

30
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total conposition. Dosage unit forns will generally contain between from
about 1 ng to about 500 ng of an active ingredient. SUBSTI TUTE SHEET ( RULE
2~ 29 August 2002 WD 99/450z7 PCT/ CA99/ 00160 29 It will be?dMgist 2
however, that the specific dose level for any particular patient wll
depend.upon a variety of factors including the activity of the specific
conpound enpl oyed, the age, body weight) general health, sex, diet, 5 tine
of adm nistration, drug conbination and the severity of the particul ar

di sease undergoing therapy. The invention is further described and
illustrated in the follow ng specifc exanples. 10 Exanple 1 A. Preparation
of Ami dines, covogremsnis of forrmula 1. Sel ected ami di nes WRFHENPPMOconmrer ci al
sources (A drich and/or 15 ~ncaster). Those which were not conmercially
avai |l abl e were prepared according to pudished procedures. (Sandier, S. R
and Karo) W in Organic Functional Goup Preparations) 2nd Ed., Academ c
Press, |ne., Towhsaieipa stasdefes 11or 2. Rhstpadsiforhydoges alytl hxdsexyne 11, Chapter 6,
1989 and refere rein;, MacLeod, A M et al. in J. Med, Chem
1990, 33, 2052-%@?&&5‘8 gHLPreparation of

2- ( 3- Chl or ophenyl ) - 2- (t et rahydr opyr an- 2yt oxy) acet am di ne hydrochl oride. To

a sol ution gf sdlum sul f at /. 6 Q. r 20 mL) was
added 3-chl orob ?Ff%ﬁeagh‘fled%xaw sf?g'39'C%'y%§§9'rlr?ﬂ%8p%’%@|’ap?ﬁr? ﬁ'l"ﬂé} or 20 25
mn, a sol utiorbetdw:sodi um cyanide (12.4 g, 0.2525 nol) in water (80 nL) was
added dropwi se. Ethyl acetate (50 nL) was added and the resulting m xture
was stirred for another 3 h. The organic | ayer was coll ected) washed with
brine) dried (sodiumsulfate), filtered and evaporated to dryness. The

resi due was dissol ved in dichloronmethane (200 nL) and cooled in ice.

D hydropyran 30 (20.62 nol ) and pyr| rgi ni um P t ol uene sul fonate

(6.5 g, 25.9 mml) .werd|the ad succe r ety and |fhe mixture was
stirred at roomte e N h. Th S successively
washed with water S B§7TT E S EED ( RULE 2~l 29 August 2002 WO 991 45027

PCT/ CA99100160 30 (50HM),05% sodi um bi sul f Bte Sl ution (2x50 mL) and brine
(50 mL). The organic fraction was dried (sodiumsulfate), filtered and
evaporated to give an oi Pyrification by colum romat ogr aphy on silica
gel using a m xture h an§d ethyl acetate (9b15)y as el uant afforded
31.5 g (70% of 2-( 2-[(tet «err*ofyj.ﬂz-yloxy)jacetonitrile
(m xture of diastereoi orrers) s a clear oil] whig¢h s contam nated with
<5% of 3chl or obenzat d 'HONMR (CDCt,) Rd7.3R7.80 (m) 4H, Ar-H), 5.59
(s,1003l—|)al—|)and541(s 0. 7H, aH) 5.12 (t, J=2.9 Hz, 0.3H) OCHO and
4.77 (t, J=2.9 Hz, 0.7H, OCHO, 3.60-4.05 (m 2H, CHzZO) 1.50-2.06 (m 6H,

2° fi/Qfo @@i\;
| " 1;1 ;\N/ﬁ
SO OGS
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CHz). Small pieces of sodium (192 ng) 7.9 mol) was added to anhydrous

et hanol (200 nL) under a positive pressure of nitrogen at roomtenperature.
After all the sodium had di ssol ved, 29 August 2002

2- ( 3-chi orophenyl ) -2-[ (tetrahydropyran-215 yl oxy)jacetonitrile (19.54 g)
77.6 mml) was added neat and the contents of the flask was rinsed with

et hanol* (20 nL) and added to the reaction m xture. The progess of the
reaction can be nonitored by TLC using a m xture of hexane and et hyl
acetate (1!'1) as solvent system After stirring for 16 h, the reaction

m xture was tooted to ca. -40C (dry ice-nethanol -water) and an 20 ethanolic
sol ution of anmWeiP#0727. 6 nL of a 2M sol ution).0. 1552 ndT AT cki y added
foll owed by solid anmonium chloride (4.02 g, 75.15 mmol ). The reaction

m xture was allowed to warmto roomte rature overnight. The reaction

m xture was filtere er d of cetite. filtrate col l ected and
evaporated to dwgﬂggs%;ﬁﬂdghg‘ e&ﬁ?f’rﬂ@éﬁ ’%Hﬂ%ﬁ?}"‘slq\ S"Hg%éﬂ H?M@V'QS af ford

2- (3-chl orophenyl ) - 2- (t et rahydr opyran- 2-yl oxy) acet am di ne hydrochl ori de (23
g) as a white foamin al nost quantitative yield. "EKNVR (CDCl,) a 9.00-9.80
(br., 1 H NH)) 8.00-8.80 (br@, 1 H NH)) 7.30-7.( 3H, Ar-H), 5.85 (s,
0.4H, aH) &nd 5.75 (s, O. 4.84 (t, J=3.3 D. 4H, OCHO) and 4.57
(t, J=3.3 Hx, 0.6H, OCHQy, 3.4l-3\83.(m 2H, C&0O . 2030 2. 60 (br.) 1H
NH), 1.46-1.86 (m 6H, 3\CH . 'SUB TI TUTE SHEET{ ( RULE z- ) 29 August 2002 WO
99/ 45027 PCT/ CA99/ 00 . simlar manner .
2-pyridyl-2-(tetrahydropyran oxy) acet amgdi rochloride salt was
prepared as an orange flham ( r8 ield 96. NMR (CDCh) a 9.00-9. 80
(br.) 1 H NH, 8.00-8.80 (br.Y 1 K, NH, 8. 56H8 61 (d, J=4.4 Hz) 1 H,
Py-H), 7.28-.7.84 (m 3H), 5.75 (s) 0.4H, aH) and 5.67 (s) 0.6H) aH), 4.93
(t, J=2.5 , 0.4H, OCHO and 4.71 (t, J=2.5 Hz, 0.6H, OCHO, 3.49-3.93 (m
ZH, CHzO, 1.53-1.92 (m 6 3 Cg—iz) 10 Exanple 2 A Preparation of

5- Chl or o- 3- net hoxy-[ 1, 2, 4)t hi ole. To an ice-cooled m xture of

O met hyl i sourea hydroghl oti dep(1}. 06 g, O.Inmo!) in chloroform (150 nlL) was
added a sol ution of r nmercaptan (11.0 nL, 0.1 nol) in

chl orof orm (50 nlL) dr opi eriod of 15 45 min. Then, a cold

sol ution of sodi um hydr oxi de (18 9,*0.4 nol in 30 mM water) was added
dropwi se wibl e mai ntaining the reaction tenperature to <5C. The progress of
the reaction was nonitored by TLC using a m xture of hexane and et hyl
acetate (911) as eluent. After 3 h at roomtenperature, the organic |ayer
was col | ected, A %m fpcentrated in
vacuo. Puri frcafg'lécl)rsr?l'gl:)a('rﬁl%i ma&ﬁtg@)’e cg,dt%gﬁg&tw t usi ng a sol vent
gradi ent of a rftome ué\%afﬁsuméme aﬁﬁa@t%ﬂe &é‘gtﬂat"ée'(th@I%'-f%I%aﬁ hen 91 1)

af f orded 5-chl %r:acém.aﬁﬁﬂs}éy;a&okm’a’ng@ E&hadfmaeérﬁpc{uﬁdﬁénge prafert?d as a light
yellow 0il ,gH- NVR (CDCl,) a 4.0 Oowve)  3H); (CDCl~ d 173.56 (C3))
169. 68 (csf? 7"‘(9'7"%"@@)"6 wa('%bcm’"?ﬁ"&a‘ityifqm(%a#ﬁce"um'*wre% 94.0, 73.0)
58.0. B. In a ahéwa;dmyouﬁmlﬁadhérbﬁ foll ow ng conpounds were prepared:

3- Butoxy 5-chloro-[1, 2, 4~t hi adi azo(e) light yellow ofl) yield

(50.9% ."' H NWR (CDCl ~ a 4 35 (t) J=6.6 Hz) 2H, CH, 1.75 (m 2H CH-) 1.44
(m 2H) CH') 3 seplide fekidud contdind # pepitte b&AdWhich &Mﬁoér%eméén]iﬁé 27 (33))

169. 37 (C5), 7fl. 17 $C1' )) ,30.70 (C2~) 18.96 (C3~, 13.67 ﬂ, SUBSTTTUTE
SHEET (RULE 2~ carbonyl function of an amino acid and another amino compound which may

25 pe another amino acid or an amine. Compound of the present invention may
be in isosteric form e.g., -CH,NH- (reduced), -COCH,- (keto), -CH(OH)(CH,-
(hydroxy), -CH(NH,)CH,- (amino), -CH, CH,- or -CH, CH, CH,- (hydrocarbon).
Preferably a compound of the present invention has no peptidic carbamoyl in

isosteric form. When it has peptidic carbamoy! groups in isosteric form, it has
30 one ortwo, preferably one peptidic bond In isosteric form,
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29 August 2002 WD 991450z? PCT/ CA99100160 32 N

(5-Chloro-[1, 2,4]thi adi azol - 3-yl ) -acetam de or 3-acetam do-5-chloro-1, 2,4
thi adi azol e, |ight yellow solid on standing) yield (34.8% . 29-Atgusat 2Q0X , )
a 2.5D (s, Me); "CG-NWR (CDCl,) a 173.97 (C3), 171.86 (CO, 164.07 (C5),
22.54 (CH). 3-(5-Chloro-[1,2,4]thiadiazol-3-ylnethyl)-1 Hindole or
5-chloro-3-{1 Hindol-310 Yl-nethyl}-1,2,4-thiadiazole, |ight brown solid,
yield (28%."'H NWR (CDC13) a 8.29 (br. s) iH NH), 7.B8 (d) J=7.8 Hz) 1H,
CHNH), 7.11-7.33 (m 4H, ArH), 4.48 (s, 2H, CH); "C-NWR (CDClI3) 8 175.50
(C3), 173.00 (C5), 136.31, 127.13, 123.19, 122.26, 119.70) 119.05, 111.41,
110. 55, 29.97 USRS ml 2z 249.7 (M), 130.1, 117. 1. 15 PSEATASPSIEY’ A
Preparati on of 5-Chloro-3-[3-chl oropheny{ 1- (tetrahydropyran-2
yloxy)methyl ]-[1, 2, 4] thi adl azol e To an 1&e- cool ed sol ution of

2- (3-chl or opheny . QP n 2 0X rochl ori de
(12.0 g, 39.51 #BFBZ"‘*(’ ‘%h‘%g i ‘gﬁg'ﬂ’ﬂﬁgé’ﬁﬁe'%@dl‘ﬂ}ﬁ"ﬁ&?%xi de (9. 49
g, 0.237 nol) di cmfifetibn, WIED thde mtaafr)ommdmmracsmgutatmhefe

per chi or onet hyl capt.an §‘.9- 18 8 49. 46 ol ) fgfl chi oropet hane (50 nL)
over a period ofp'§{§ YIS ORip &g SUSH pming acidin H'P‘@“(K%{§° ratigny Apinp @gid o) d

t enper at ur e f or @siie s 16ded Haredfbiidas amindHRidTedides sudRss Rlhg@bl ect ed) dri ed
(sodiumsulfate), filtered and concentrated in vacuo. Pur~cation by colum

chr omat ogr aphy Jhdcle- gicatbondie acid prshvdrayyeiplinee of hexane and ethyl acetate
(941 6) afforded the title corrpound as a Ilght yellowoil (8.4 g, 61.5%. '
H NMR (CDCl~ 8 7.56 (d, J=8.9 Hz, H, 7.39-7.44 (rn) 1 H Ar H),
7.28-7.32 (m 2H‘"eA?mHS'3 @%88’&%’%mN(%qteetlnasmé'aewan iRy . 30 4. 84 and
4.72 (t) J=3.1 C arfdRd 1.55-1.94 (m
6H, 3CH-. S STy éHE&‘? rE’F‘{Ul_E S brofechily drolfe 44 afeor SRaliph 1 >

PCT/ CA99100160 #isclseq in Brt%qcmel Groupsdn Qegania Syathesis], S . FicepsnhdVileds wer e

d: 5 -
gf F?gf ?:hl oro-| 1,%,3%3%'\?'1}( Saglaggglﬂ-, §7 Ze ?3‘%"r”a‘?1§” ra(gepnortgwlt%d o agy(l sj"crpet hyl]-pyrid
ine, brown oil, asgcetyh yiethonyspeainyt, gy omummbqr@pmymm@y subgtityed (CDCl,) a
8.53 d 8.52 2

5.5 f7in28 (m (131)" tﬂe‘ﬂhe‘?xyﬂﬁwg uﬂhﬁ:?e?&ﬁpl%p%gtt%xg@a%%l é{ﬁ%&gﬁy gﬂpig[_g H .
4.81-4.87 (m 1akorysreyonylsughass: bytyloetvﬁarqonw, argimefhosycaihopylsachiag | H, OCH))
1.90-1.96 (M9 19tﬁuore1a9ln{le{%§yc¥rb%9y|6%er&/'ﬂaxy é'arlﬁﬂa ﬂopﬁ@naﬁl?lubghﬁnedm mz 312.

(M +1), 228, 210, | or o- 3-chi or onet h hi adi azol e) brown
oi |, 83.6%yiel de MW)FE‘"@ imp-methpxy, prpjtre.preh M@Nwhem@rv'metay'fm 33 (C3),
170.56 (C5)) 404k Beﬁ%ﬁtmnﬁ&%ﬂm@teﬁ o%ﬁh?én%%ﬂ@ﬁﬁqmt%methoxy. p-nitro

2- (3-nethoxy-[1, 2, 4}’th| adi azol - no) - ace To a suspensi on of
gl yci nani de” hydPbeMErRs aearylsiigay glc"?srﬁ’i‘ﬁl‘yj'sq"ﬁnylbﬂﬂi'°(’i'l¥ sypstituteds Wittt ded
triethyl am ne ( p-rdethifhor g-ZnetAtRyi br BdpftHyR6IfdngFoptibndlg substifutéd@n the

20 aromatic ring with example amino or dialkylamino.

The term "aryloxyalkanoyl” means an acy) radical of the formula aryl-O-
alkanoyl and the term “heterocyclyloxycarbonyl® means an acyl group derived
from heterocyclyl-O-CO- wherein heterocyclyl is defined above.

25
The term “heterocyclylalkanoyl” means an acyl radial derived from a
heterocyclyl-substituted alkane carboxylic acid wherein heterocyclyl has the
same meaning given above.
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was stirred far 15 mn at roomtenperature. This was added to a sol ution of
5 chtoro-3-nmethoxy-[1, 2, 4j thl adi azole (0.38 g, 2.5 nmml) pre ared accordi ng
to 20 the procedure by Goerdeler, J. et al. in Chem Ber. ugst 2003 )
in DM (15 nL). Then) tetra-butylannnniun1bronide (50 nmg) mas added and the
resul ting suspensi on was heated at 80-85C for 1.5 h. On cooling to room
tenperature, the reaction mxture was diluted wwth water and ethyl acetate.
The organic | ayer was coll ected, washed with brine) sat. Sodi um bi carbonate
25 solution) brine, dried (sodiumsulfate)) filtered and concentrated in
vacuo. Purification by colum chromat ography on silica gel using)a sol vent
m xture of di cwbew4seet hane and met hanol (9515 and 911) XCFEAHEH

2-(3- nethoxy [1, 2,4)thiadi azot - 5- yIamrw? acetam de (75 ny) 16@6 as a white
solid." HNVR (MeOD) a 4.D3 (s, 2H NCH21) 3.94 (s, 3H OMe); "C NWR 30

(MeOD) a 182.0,.173.3,170.0 47.9; M +1), 172)
144) 87. SUBSTTTOTRNGhElerCy gb *‘E\?Ibi?é‘taci'déé “\}@'9’533867

PCTI CA99100160 hferboyelyrdubstiutéd alW@@O&ﬁHe@éh Réterocyclyl has the same

(3-net hoxy-[1, 2, 4]t hi adi azol - 5-yl am no)-acetic acid 5 nethyl ester or
N-{ 3- net hoxy [15’92"rEFqumN§B|aB§‘@|- 5-yl}-glycine nethyl ester. In a sinlar
manner as &escribed in exanple 4, a suspension of glycine nethyl ester
hydr ochl ori de (0.63 g, S nol ) in DMF (10 nlL) was added triethylamne (1.7
m., 12 nmoi) ari'aletfﬂé‘ ‘amingblkanny!” merRpsancagyhradical derivad fropy ani@minen at room

tngrﬁg;;t Frlez 4] t | a I azg%%g? Bngcéé?&\gﬁ%rQiﬂ tﬂ%rﬁmgem%’ﬁé&nﬁ?ma%mn tetra

but yl anmoni um Isecoeriddey of mhalrmmmsrouu@edamd subsiitueptsselettad fremspensi on was

heated at 80-8 N o) : reaction

m xture wag V\o%gd%Qunp]aggalu "UEW &ﬂgwlh%m%rg%@u@{%\%\g@a%%gg Eg"% col um

chr omat ography iy silica gei using a solvent mixture of hexane and 15 et hyl
acetate (6!4) thereby affording (3-nmethoxy-[1,2,4]thiadiazol -5-yl am no)
-acetic acid nethyl ester (310 ng, 60.1% as a whfte solid."HNWR (CDCl,) a
7.20 (br.s, 1H)y'Oplignal” ar ‘opticnislly” meanpihat tRespbsgqeently descabed edkbtior 3. 74 (s, 3H,
Owe) ; " G- NVR 56.2 (Owe

52.%3 (Qwe), (%rﬁe @é,éﬁné%o: oér?uq Q}dﬁﬁé@&d&l@l&n&%ﬁéﬁs as degcrl %)ed in
exanpl e 5A, t hénstasicewherg t!@mmyﬁmsarm@spﬁmpacw and instances in

3-n-Butoxys[ 1 ror N-{3-~
E)ut oxyu[ 1x321 E1] M% ﬂ]' ggg{’ta?g T{éméleagﬂ h%@'m&ﬂhraggﬁgﬁmw s:attﬁétesol id o%
standi ng, 25 65}% gheévlmavmrmnemubytlt@eéa%th@bthe dsscmonm}udea 29 (t) J=5.0
Hz) 2H, OCH-, 75 (m 2H, OCHz
CH? 1 46 (m ‘26 l_gw%néﬁl{shm?eh p%ghylm %he?’:y%e@én th%w is g)%\_gmc]n o (NNR (cha - b
182.1 (C3), 170. (C-O) 1678(C5) 690(OCH~ 527(0\/9) 46. 1 ( NCH,

30.9, 19.0,13. Beq ﬁHB%IJnE&&BEsSHEE%v@RUaEa@e chiraPSnfidhivf exdPR2 WO 99145029

PCT/ CA991094.60 354}3 (3-Phenyl-ally ld) , 4] t hi adi azol - 5-yl am no] - acetic
aci d net hy espgﬁlc gntirpdes. The invention escnbed and claimed herein includes each

of the individual enantiomers as well as their racemic modifications and the

racemic mixture.

“Pharmaceutically acceptable, non-toxic salts” refers to pharmaceutically

25 acceptable salts of the compounds of this invention which retain the bioclogical
activity of the parent compounds and are not biologically or otherwise
undesirable (e.g. the salts are stable). Salts of the two types may be formed
from the compounds of this invention: (1) Salts of inorganic and organic
bases from compounds of formulae |, ll, Il and IV which have a carboxylic

30

acid functional group and (2) Acid addition salts may be formed at the amine
functional group of many of the compounds of this invention.
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ci nnanyl -[1, 2. 4] -t hi adi azol -5-yl }-glycine nmethyl ester; off white solid,
68%yield. 5 "HNW (CDCl,) a 7.18-7.40 (n) 6H Ar-H and NH), 6.42-6.55 (n)
2H, HC=CH), 4.12 (br. s) 2H) NCH, 3.75 (s, 3H, Owe), 3.66 (&P AHESRAR2 OH,
C=CCHz); "CNMR (C DCt,) a 183.6 (C3), i 72.0 (C5), t 70.0 (C=0), 137.2,
132.3,.128.5 (C ortho), 127.3, 126.3 (Cneta), 125.2) 52.6 (Owe)) 46.7 (NCH)
36. 8(C=CCH~. 10 [3-(1H

| ndol - 3-yl methyl )-[1, 2, 4]t hi adi azol -5-yl am no] -acetic acid nethyl ester or
N-{3-(1H I ndol -3-yl nethyl)-[1, 2, 4J t hi adi azol -5-yl }-gtyci ne net hyl ester
light brown solid) 71.4%vyield. "H NW (CDCl,) d(rotarre;&) Ww S,

H NH), 7.72 a¥P?4¥¥ (d) J=7.7 Hz, 0. 25H and 0. 75H each’*& 693728
(m 5H, Ar-H and NH), 4.22 and 4. 19 (s, 48- 6H and 1.4H each In-CH, 3.87
(s) 2H, 15 NCH, 3.71 (s, 3H Ow); "CN (CDCI~a1836(CB) 1720(C5),
(18?49;3) (280)5 (&%‘l}"ﬁma]:&?tlcgﬂy akdebtible deftd dénved Fminorgdnic Based hindd 111.3, 52.6
{3-[1- Phenyl - 1- @o@umamyaﬁsupyhthlnmzawgmw ¢adgiuny. magnesiomApreusazinazol - 5-yl ani n
0) 20 acetic aci r { I ydr opyr an- 2-yl oxy~
met hyl ] - [1 4\]@?@’&2&@ ﬁ&% a'%'“%c'?ﬁé]r"neﬁﬂ?ésg@stée@%%o orl ess oi I 89%
yield. ' ( Cacylariyppréiited arertiroarsooniums,) pofassibmy sdidiung,roplcRiM)and~ H)

7.23-7.40 3 b h N
5. 91 and 5.(?7 ( aofbsih saé: BRafBdel Qﬁ%&gﬁép‘%ﬁ%ggﬁg i Q@%@H angl) 0. 5H
ﬁagg 1.92 %ngﬁ@m@asesggﬂf&@m% ?Bﬁamsecaﬁau mnﬁ@mﬁ ug[n 2002 VO :
991 45027 PCTI m@%ﬁ%@@%&s@" ‘a”l%’é&’cﬁ?'ﬁé’cf‘ﬁ"%? %‘Eﬁ@g‘? amiRH s descr i bed
in ﬁxarrpl[i 5A4 bitiﬁzeé ehd bdulungn emmawdsnar&:cfmeware?xe@lnhédﬁf for

t hox - | J az0 ne esl e
Tt ho [T D 4l exqeiieastpongialine. PERubEniE deibiginedidhiagine,

me: ony % % g jJ] trfpl’tlpwgm&\bpllzth&dﬁn}m@h&lﬁhﬂﬁylﬁﬁhbﬂharﬁﬂi?@mdﬁa&&e

nmet NoxXy- , Qdl azo es

Tt hony- [ 1) 2. 41 v ap- Wit 4ol R BirEn AR e A BREOr TRy ( 3.
met ony- % i g 4] chidlihne betire), etﬁylyﬁédta‘wvﬁﬂ?glua&amﬁtdﬁvietm@mamma{ 3-

met hoxy-[ 1,

-th adi azol - 5- rine 3 .
Tot hosy- [ 1. 2. 4] NERRTIRS, Gines Reere Rp e ety Prstdls. pYeBP par at  on of
N ( 3- net hoxﬁ- [ lre%mdjahdmmdlkazearﬁeu}drlyptefaradlOrgm'ﬂdminhyinc steeataer To a
suspensi on of L roI ||ne. me ‘?Iﬁ{ rochl orldde arér% 2 mol) in DVF
(15 nmL) was add& P'PPX%P'HEM ylll '?“oe " mm& '?‘}Pﬁﬂ o a?i“ ﬂ Bsul t i ng m xture
was stirred for diggtlahexylahine,wbalink@nt eaffeine: e. Then) a solution of
5-chl oro- 3- net hoxy-[1, 2, 41t hi adi azol e (15i ng, 1 mmof) in DWVF (5 nmL) 20 was
added dropwi se. The resulting reaction nmixture was stirred at room
t enper at ur e f or Ph@macetticallyiaxtaptableswid atidition ealtsvare formed with inordani¢ hy| acet at e.

The organi Cchaygénd eh G¢ hLlS%Elgg sulfiffie 46 g wnk g?lp C#h'agg/hoq{: ﬁ%ﬁr(f QH.&U“ sul fate),

filtered and conce rated I n vdcuo Gri romat ogr aphy
on silica gel usmdmgmusamdmmhmaqetmec@.fpwmm:;rdm&cdtctayid. prewicat e (111)

fforded 25 N t 210
o) 86495 as asiuarnit ket hafe dd. eREReR: ikl s Pflels At i, 22 1 o5
(s, 3H) OhAe), acncv;'ear(agp agd, citdinadid, benzks gaid, cibramini@eids mandelle apld, (m  1H,
NCHpro), 2.11- 2m§&anesulfomc acid, ethanesuifonic acid, p-toluenesulfonic acid, salicylic

25 geld and the like.

The term “animals” refers to humans as well as all other animal species,
particularly mammals (e.g. dogs, cats, horses, cattle, pigs, etc.), reptiles, fish,

insects and helminths.
30
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(m 4H) 2CHzpro). 30 SUBSTI TUTE SHEET (RULE 2~ 29 August 2002 WD 991 45029
PCTI CA991001 GO 37 Exanple 6 A. Preparation of

2- (3- et hoxy [1, 2, 4] t hi adi azol - 5-yl ani no) - acet ani de or 5 b- 49{A3Igust 2002
met hoxy-[ 1, 2, 4] - th| adi azoi -5-yl }-glycinam de. The ester (101 ng, 0.5 mmuol)
was stjrred with aq. ammonia (0.5 nL of a 28-30% solution) for 30 mn.
Acetonitrile (15 nL) was added and volatile materials were renoved in
vacuo. The residue was purified by col unm chromatography on silica gel
using a sohrent m xture of dichloromethane and 10 net hanol (911) thereby
affording 2-(3-nethoxy-[1,2,4]thiadi azol -5-yl am no) - acet am de '{192 ng, 98%
as a wite soIW@I”"B’”In a simlar manner as described i REEEIPI® 6A the
foll owi ng 15 conpounds were prepan~d: 1

2- ( 3- n- But oxy- [1 2, 4]t hi adi azol -5-yl am ﬁo) acet am de or ~-N—{3-

DUl L 2 4Ll Bkl Syl B I oo W b a8 e Y o
7.14 (br. s) 1 drbthblfdliowitgl8 (t) J=6.6 Hz, 2H) OCH~, 3.88 (br d) J=2.8 Hz)
2H NCH 20 1.63 (m 2H) OCH2 CH, 1.38 (m 2H CHs CH,), 0.90 (t) J=7.2
Hz, 3H, CH; "C-NVR (DMBO) a 181.6 (C3), 169.9 (C=O, 167.1 (C5), 67.9

(1 %H~99468§ (glgiH) Zgﬂ(aﬁnetﬂ»&qﬁh 2 4Rhifdiaddbs yihiino)-ddetartitik +1) ) 253, 231) 202)

2-[ 3- (3- Phenyl al | y|3(%&B%O&ﬂﬂr%%Pa’m'-%ﬂwaﬁﬁﬁﬁfmweet ani de or

~-N-{3ci nnanyl - [1, 22-@1(31#%.?_\{1&1 zlﬁtrﬁﬂd}azsﬂ-slgbrﬂﬂajléistanﬂ% te solid) 85%
yield. Mp. 150.0-15 { (m 2H, Ar-H)) 7.27-7.31
(m 2H) Ar-H): 7.1823-(3H-Indel-3-yimsthyLt %—1)‘1""@"&?21- Bylgminohjcetamideic=CH) , 4.09 (s,
2H, NCH) 3.59 (d, J=6.2 Hz, 2H, C=CCH~; M5 (mlz) 275 (M +1), 258, 230, 189,
30 152, 91. SUBSTI TUTE SHEET &RULE 2~ 29 August 2002 WD 99/ 450! 7
PCT| CA99/ 039.60 38 M (.?gmetj'_loxy-n ,2,4)thiadiazol-5-yl)-L-leucyl-L-proline

H- I ndol - 3-yl met hyl ) i K | etam de or [i-N{3 3-(1
H I ndol -, 3-yi net hyINEﬁB&Dﬁlﬁbﬂ%agﬂls%ﬂ I%nq];%lﬁgam de; off white solid,
5 94.0%yield. Mp. @e%em'ﬂrb@ 4jtbiadiezel-RivirLdeveBaypreling. 46 (t, J=5.4 Hz, 1 H)
EII)Hg 77238(§)? ‘;)7191\/H;12Metﬂ1¥)| z«:ihlgcﬁaz(opﬁ-yl)ﬂeul L-*prtNh%7 (7t 353 g) 53 HS 11HZH) 1
4.04 (s, 2H, | nCH)N--mathexy-1 2:4ihiadisgol-Soy-isqlayry-Lp@lRRR (DVBO) i1 182.9
(C3)) 171.¥5(Ch), 170 2 (CO), 136 2) 127. 2) 123.4, 120.9,118.9, 118.3)
111.3, 110.5, 10 47,3 (NCH) 2 nCH~; M5 (m z) 288 (M +1), 271, 243,
184, 155, 130. N,N'-{3-met ylene-[1 24]thlad|azol 5-yl}-di-{L-léucyl-L-proline methyl

2- (3-[ Phenyl - (tetraggtéﬁropyran 2-yl oxy) met hyl]-[1, 2, 4]t hi adi azol - 5-yl am no}

acetamde or (i- Phe tet h o) n-2-yl oxy) methyl])-[1, 2, 4]

thi adi azot - 5-yl)- g{\'%‘i[" °'Wﬂ9t‘§‘ é‘(ﬂa'g%‘@% 2%yield. Mp. 147.5-148.5C
"H15 NMR (CDC1,) 8 (di astere0| somers) 7.50-7.52 (m 3H, Ar-H), 7.28-7.38
(m 2H, Arofl)) 6.82 and & (br - 0.5H arid 0.5H each, NHCH-) 6.08 and
5.98 (br. s, 0.5H and 0. §H ggchf NH), 5.92 and 5.87 (s, 0.5H and 0. 5H each,
aH), 5.68 (br. s) 1 H NH)Y and 4.65 (t,\ J=3.7 Hz) 0.5H and 0. 5H each,
OCHO ) 3.99 (t, J=6.5 Hz AZ2H, NCI-‘]' KOS 2H, OCH~, 1.52-1.80 (m

AN

6H, 20 3CH~. C. In-a sifil a)Mefrann-br escni bed /i n\exanpl e 6A, the

foll owi ng conpounds are prepared: S N

Y
H O COOM
25 €

- {3-[4-(2-pyridyl)piperazinyimethyl]-1,2,4-thiadiazol-5-yl}-leucyl-proline,
which has the following chemical formula:

gy ep=¥@s
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~-N-{3- n-butoxy-[1,2,4]-thiadi azol -5-yl}-al ani nam de 25 ~-N-(3-

n- but oxy-[ 1, 2, 4] -t hi adi azol - 5- yphenyl al ant nam de ~-N-{3-

n- but oxy- (1, 2, 4] -t hi adi azol -5-yl } -1 euci nami de [3-N-{3- 29 August 2002

n- but oxy-[ 1, 2, 4] -t hi adi azot - 5-yl } -i sol euci nam de (3-N-{3-

n- but oxy-[ 1, 2, 4] -t hi adi azol -5-yl }-tyrosi nam de 30 sUBSTTTLTI' E SHEET ( RULE
2~ 29 August 2002 WD 991 45027 PGT/ CA99100~60 39 Exanple 7 A Preparation
of N-(3-nethoxy-[1, 2, 4]thiadiazol -5-yl)-L-1eucyl-L=proline 5 net hyI est er.

A solution of N L-leucyl-L-proline nethyl ester hydr ochl ori de (5.6 g, 20
mol , prepared according to the procedure by Jones, J. 8 %I in J.
Chem 1995, 38WOSY*B] and triethylamne (5.6 ni, 40 mmlpf"r § (60 rrL)

was stirred at roomtenperature for 15 n. Then, a solutjon of 5-chloro-3
10 met hoxy-[1, 2, 4] thi adi azole (1.51 g, nmol ) in DVF (10 nL) and tetra
but yl ammoni um br om %;},ﬁiﬁ m xture was
stirred at room tengg?ggeﬁ{r%e”?)“v@%gﬁ grbg'ﬂ CIHE'O Ilﬁg%%he%was quenched
with water and ext rédSﬂwﬁOm-d) Zét-thyﬂlamiﬂlcanbemowmlecngbsnamylhmsder was washed

Sul fate) . 1511t er ot BRBa el £ coRaRe B o o0 0ol U

chr omat ogr &phy on sBJnnaﬂmxg-élcattmberg;ylaxyrphﬁnvlalanmémideat‘aae]-mmdlaeblb.yI acetate
(713 and 614) affor

1.2, 37 thi ad] agol - 5o AIeR ArendelpipaRfoILRdNRdEa0. g 53 009 as
as an off white. fanhchhN\ﬁe(’cﬁlmhﬁkhéimZaII&mﬁﬁ J=8.5 Hz, 1H, NHCH), 4.74
(M 1 H NHCH), 4.57 (dd, J=8.6) 4.6 Hz, 1 H, CHOO-, 3.92 (s, 20 3H OWe),
3.85 (m 1H), 3.69 (s, 3H Ow)) 3 62 (m 1 H, Z.17-2.23 (m 1 H))
1.95-2.07 (m 4H)) 1.77-1.82 (n) PP 1.59-1.66 (m) 1 H), 0.97 (d) J=6.5
Hz) 3H Me)yg 0,94 (d) J=6.7 H f&): MB (mz) 357 (M +1)) 228, 200,

r, the foll ow ng conpgynds were

130) 101, 70 25 B | g

prepared: N (3- Butol 2, 4] thi yn- -I cyl - e met hyl
ester, light yello 20. 3%lyi e‘PdN;&R o7. 28 (&, J=8.8 Hz, 1H,
NHCH), 4.75 (m 1H) NHCf~) 4.58 (dd, J 1H)CHCD~, 4.23 (t,

J=6.8 Hz, 2H) OCH~, 3.92 (m 1 H), 36137 3.69 (s, 3H, Ow))
2.20-2.25 (m 301 H,1.98-2.06 (m 3H, 1. 63 1 an(m 5H), 1.39-1.45 (m
2H), 0.90-0.97 (m 9H, 3Me). sussTrrirrkE s~T (~t~ zs~ 29 August 2002 WO
99/ 45027 PA§I CA99/ 00160 40 N

ga :D genyl [1.2, 'ﬁJetprr](Ias%gt irzuivze%llon er &es synt%e é’ metkocfsrfgrl Argp%rlgggglxpounat er, white

according to the invention. The choice of method depends largely upon the
selected Z and Y group that is the substituent on C3 and C5 positions in the
final compound.

20
The compounds of formula Il are prepared by reaction of a compound of

__formula 3 with a primary or secondary amine.  Examples of those amines are

2-pyridylpiperazine and leucyl-proline methyl ester. This method is
appropriate for compounds in which Y is lower alkyl, lower alkoxy,

25 heterocyclyl, 1- haloalkyl, aryl, dialkylamino:

Y Y Y N
?-N H-A-W r
JNH! —_— )\ —— N )\ W
- 7 el 57 A

1 3 I
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85%vyield. Mp. 154.0-154.5C," HNWR (CDCI3) d 8.14-8.16 (m 2H, Ar H), 5
7.83 (d) J=8.7 Hz) 1 H NHCH), 7.40-7.42 (m 3H) Ar-H) 5.02 (m 1 H)

NHCf -~) 4.68 (dd, J=8.6) 4.6 Hz. 1 H) CHCOz)) 4.09-4.14 (m 29 KhgusB2002 3. 82
(m 1 H, 3.76 (s) 3H Ow), 1.72-2.29 (m 7H), 1.09 (d, J=6.5 Hz, 3H, M),
0.98 (¢, J=6.6 Hz) 3H, Me). N

(3-Methyl-[1, 2,4]thi adi azol -5-yl)-L-1eucyl-L-proline nethyl ester) white
solid) 30%yield. Mp. 88-89C;, "HNWR (CDCl,) 5 7.80 (d, J=8.6 Hz) 1 H)
NHCH)) 4.68 (m 1 H NHCH), 4.58 (dd, J=8.fi, 4.6 Hz, 1 H, CHCO-, 3.94-3.98
(m 1 H) 3.62-3.68 (m 1 H)) 3.68 (s, 3H Ow), 2.31 (s, 3H M),
2.D7-2.22 (m Ivedousozr 96-2.07 (rn, 3H), 1.69-1.79 (rn) 4MT/CAYPHO(d, J=6.6
Hz, 3H) Me)) 0.94 (d) 15 J=6.7 Hz) 3H, ). C. Proceeding in a simlar
manner as described in exanple 7A) the | | owi ng conpounds are prepared: N
(3- Met hoxy-[1, 2, dao- ctah dr 0:.(.3aS) ..6aS) 20

cycl opent an[ b] p)}ﬂa&’taé: "z'fg?'"ﬂﬁ%ﬁ‘iﬂL‘?“é‘"aF&l"ae VRUAS g?%wi-&n?ethye

(3- Met hoxy- [ 1, 2 férriahmidagiezinidrdiuryh, )didhickamtithine atefopitrile, Withetyiaapigany | ) pi per azi

- 2(R S) boxyl d t
S Mot oo [ ) 2 B RIS b %enggfpffbassae?hasyéeémef*('%aﬂa@aspﬁgoqu. nol i ne

- 3(S) - carboxic %l@of%ﬁbdﬂnd&ﬁtﬁés@&lﬁms may be used sm%ularly orin
(3-Methoxy-[1, 2,4]thiadi azol -5-yl)-L-teucyl -L-oct droi ndol e- 2-carboxylic
acid methyl est &pmbination of any ratio as hecessary. Reaction temperature can be chosen

N- ( 3- Met hoxy- kl,oaer‘{ﬂé@héébﬁ?oﬁ{ 0°Bty fsdec! WiHg)refbrably @BbUtNB 186SB! bOXyl i c acid

nmet hyl ester

( 3- Met hoxy- [ 1, 2 Repetion dimeds-earmaliyabout 1 toH@hewrsymreferablytidn Bdouisndbee- 230
~~oxylic acid t of&hAE ubed s 1 to 3 le of

(13- Met hoxy-hl) rr%ﬁia%o azcl)j 5’sylo- Ir_noljespoe (ranaceyol _coeroung(::it ahydr o- (3aS, 6aS)
cycl opent an[ b] pyrrol e- 2( S)-carboxylic acid nethyl ester. SUBSTI TUTE SHEET

|(:>ng:55 §1t~| onzgf A#%?mﬁﬁg%o%ﬁ@f&%%efg%%ﬁﬁ/azofﬁgthé%?%ﬁm ﬁ%/l -L-proline

5 et hyl est er . amiding|detivative with RFfEb'PfémléShV‘-mU?ﬁpéﬁmne twephase reiguterof

hydr ochl or | de ( GcRgrofetAngERY JodkinjdboRleib WAFE 12 @gHous?0 0! ) i n DI
(50 mL) was stirred at roomtenperature for 15 mn hen, a sol ution of
3-chl oronet hyl -5-chloro [1, 2,4]thi adiazole (0.34 g, 2 nmol) in DW (10 nl)
and tetra-bigyl mmw%&o&mm%om@@mme #5repbiiecn a¢haidne resul ting

m xture was stirred at roomtenperature reaction mxture was
quenched with wa8&14hd- @8 PE%‘F-@EIQQ%FB Zéﬁ%ﬁhe'ac%%’aﬂgw PRel& gani ¢ | ayer was
washed with a saturated ammoni um chl oride solution, brine, dried (sodium

sulfate), filtered and concentrated in vacuo, Puri fication by col um
chr omat ogr aphy SAMRYYNS af fgemula B whersinythg spacer X iseNEFCRSCHa7ee RIBBPTBY hy | acet at e

(713, 614 and 1by1N-)alk§lEf' éjé‘dnﬂﬂuné 8f formula (4) with an amine;
chl oronmet hyls [ 1, 2, 4j t hi ad| azol - yI )-L-leucyl-L-proline nethyl ester as a

white foam 0. 49 g, 65. 3% yi el d. H-NNR(CDCIS) 8 7.56 (d) J=8.2 Hz, 1H,
NHCH), 4.78 (m 1 H, WHCff), 4.60 (dd, J=8.% 4.6 Hz, 1 H CHCO-) 4.46 (s,
2H, N O H-A-W )—N 0

N )\\MJ\CHzCl - N\S)\\ L

S ];J ]\'l CH;-A-W
H H
25 4 i

The compounds are isolated by conventionai means. Compounds (4) are in
tum prepared by reacting compound (5) with bromoacetyl bromide in an inert
solvent such as methylene chloride or tetrahydrofuran in the presence of a

30  pasesuchas triethylamine. Compounds (5) are prepared from the amidine
(1) with potassium thiocyanate (KSCN) in the presence of base such as
sodium hydroxide in an inert solvent such acetone and water.
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CH2Cn, 4.09 (m 1 H), 3.69-3.73 (m 1 H, 3.74 (s) 3H QOw), 2.25-2.30 (m
20 1 H),1.68-2.11 (m 6H), 0.99-1.03 (2d, 6H 2Me); M5 (mz) 375 (M+1 ),
357, 305, 246, 218) 162, 150) 130. Exanple 9 Preparation of 29 August 2002
N-{3-[1-[4-(2-pyridyl)piperazinyl]-nethylj-[1,Z 4]thiadiazol -5-yi}25
L-l eucyl -L-proline nethyl ester. A mxture of N
(3-chleronethyl -[1, 2, 4] thi adi azol -5-yl )-L-1eucyi-L-prolina nethyl ester
(0.45 g,1.2 mml)) 1-(2-pyridyl)piperazine (0.82 nL, 4 mon, triethylam ne
(1.2 n., 8 mmol) and tetra-butylamoni um brom de (100 ng) in DVF (20 nl)
was stirred at roomtenperature for 24 h. The reaction g@éﬂ@gl 0 was
diluted with WEP&Y4%Ad et hyl acetate. The organic |ayer % ct ed,
washed with water, dried (sodiumsulfate), filtered and concentrated in
vacuo SUBSTI TUTE SHEET (RULE 2~ 29 August 2002 WO 99/ 450Z7 PCT/ CA99100160
42 to give a |icgfHpolifds!d?rAiib i nRWhlcfr'tr@sbeE’é?x%’ NPT Bre e OT aphy on

Y

silica gel using a solvent m xture of nmet hanol in di'chl ororfet hane
afforded N reaction of a compound (5) with H-A-W in the presence of 1,1-carbonyl

(3-(1[4- (2- pyr igfi%ig IR RR% ﬂ‘yéd"e L&ygzs]n_g% r%l\é#lt hi adi azol 5-yl)-L-Ileucyl -

proline nmeghyl ester asa ite 7 9%."HNW (CDCh) 8 8.t9
(m 1 H, 7.48-7.52 ‘;n 714(br 1H) NH), 6.64-6.67 (m 2H),
4.67 (m 1 H) CHCO) ) dd) J= 8.4 an%ﬁ 1H) CHCOz), 3.92 (m 1H,
NCHpro), 3.62-3.78 (m owve 1. (Nlalro) 2NGH, 2.83 (m 4H, 2NCH-)
1p 1.62-2.30 (m 6H, roan'd“CHZ) d!i(/Zd J=6.5 and 6.6 Hz,

N
7H, 2Me and 1CH); MS (NrZHSz) M AHAY | 4598 40 2, 300, 253, 225,
178, 147) 121, 95. Exanple 90 15 Preparation of
N -{3-nmet hyl ene-{1, 2, 4j thhi adi azol -5-yl }-di -fL- | eucyl -L-proline nethyl
ester. A sgution of N L-leucyl-L-proline nmethyl ester hydrochloride (2.22
g, 8 mol) and triethylamne (2.8 nL, 20 nmol) in DMF (50 nL) was stirred
at room t enper Thaicamponndsld farmola (IVhere, pradused by peptid®Eoupling between

3-chl oronet hyl - 5-chl 2 2, 4 thi adl in DVF (10
m) and tetra- B‘H’P@ﬂ”ﬁmr‘ﬁ?‘ﬂh}‘m’%ﬁ%@mf’fﬂ@ﬁ' ﬁbﬁ R&\é?ée%lg%"éé 5{#% e resulting
i XL ure was hga&:@mmomﬁ?@eoﬁmtmﬁﬁlMtuamupmﬁamtmcmaunﬁ-ms quencheﬂ g
with water and_e into tate e Qqrgani c r was washe
with water drfaé€° E‘%d‘f‘ P&%’tj?’f@‘tthsg@'f’ °@fjéﬂd%}‘i‘c?"d'?) Péﬁ“é 3 n vacuo to a
brown soli®. Pdiﬁiefhymhiamwetbjtétﬁhymd»fum chr omat ogr aphy on silica gel using a
m xture of dichloronethane and ethyl acetate (111) foll owed by a m xture of

di chl or onet hane and met hanol (95l 5) af forded N,
N -{3-nethyl ene-(1, 2, 4] thi adi azot-5-yl }-dj-{L-I eucyl -L-proline nethyl

ester}as a fight yeIIovasem SO|Id (0.43 ¢ 1%9."'H NWR (CDCl ~ a 6.83 (d,
J=6.8 Hz, 1H)SCNH)4 1R-HQH—|CO)461 dd, J= 8.7~ and 4.8 30 Hz.
1 H, CHCO~])459(m1 CO) )—4—422 (trdd™ J> and41Hz 1 H CHCO-~,
3.73 (s) 3@, Ow), 3.71 (‘$ H,OMe), 3.68 (mg ) 3.38 SUBSTI TUTE
SHEET (RULE |~ 29 August 2002 v N

The compounds R-A-OH are generally commercially available from Sigma-
25 Audrich Inc., for example, carbobenzyloxy-L-phenylalanine, carbobenzyloxy-L-
phenylalanyl-L-alanine (R-A"-OH as a N-protected amino acid), N-t-Boc-3-
amino-2-hydroxy-5-methyl-hexanoic acid (R-A'-OH as a protected dipeptide
with the peptide bond in carbamoyl form), N-t-Boc-3-amino-2-hydroxy-4-
phenylbutyric acid (R-A’-OH as a N-protected peptide in isosteric for'm). If not
30 commercially available such compouhds can be prepared according to the

method disclosed in Synthetic Peptides, vol. 1 by George R. Pettit, Van

Nostrand Reinhold, 1970.
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WD 9914501 9 PCT/ CA99100160 43 3.70 (m 5H, 2NCHzpro and NH)) 1.38-2.40 (m
12H, 4CHzpro and 2CH~, 0.85-1.05 (4d) J=6.5, 6.7, 6.7 and 6.4 Hz) 14H, 4Me
and 2CH): MB (mz) 581 5 (M +1), 549, 452, 424, 392, 295, 289yughst20930.

| =~canpie 11 A Preparation of

N (3-nmet hoxy-[1, 2, 4j thi adi azol -5-yi)-L-1eucyl-L-proline. To an ice-cool ed
solutien of N (3-nethoxy-[1, 2, 4jthiadiazol-5-yn-L 10 | eucyl-L-proline

met hyl ester (0.68 g, 1.91 mml) in nmethanol (10 nL) was added a sol ution
of 1 N sodi um hydr oxi de (2.4 m, 2.4 mol). The resulting m xture was
stirred in |cew$% 03 , then at roomtenperature for 16p&rcAdorbordol | €
materials were rem)ved in vacuo and the residue was dissolved in water (10
mL) and washed wi sh ethyl acetate. The saqueous |ayer was col | ected and 15
acid~ed with 1 N HCl solution (pH ca. 5.6) as a volum nous white

preci pi tate sepakabRsnativeoutd i thePrapacation bf @mipdOndsivf RnAbIA vA)acet ate (6x25
nm.) and the conbi ned organic¢ Ia\?/ers was dried ﬁoagdl um suI ‘&% filtered
and concent r at e¥thinghe s¢qpgof thizdnveaiiers 8 sAMPayndaf foamyia (B)\ rearted rhy et her
gave N (3-net hqzcg{oiec%dﬂdrﬁ.kumh&%bndé akd RJA-0R usinig cdnveﬁuahalgepm a white
solid (O. 53 M p. 20 foaned at 78C and nelted .0C ' H NWR
(CDCh) i3 7.65 fesplmgéeagfnwuclwm-ca thony] di-itidazele of diphenyiptgsphoryl 4 49 (it
J=5.3 Hz, 1 H o 2.03-2.21 (m
3H). 1.60-1.76 %a" ﬁe'gz%é%sgtﬁaf%@f%@"g%i@ge?ﬁ l‘m"d'g‘d)aﬂz 3H, Me), 0.96
(d) J=6.2 Hz, 3H) NE) M5 (mz) 343 (M +1), 228, 200,102, 83. 25 B. In a
simlar manner, the follow ng conpounds were prepared: N

(3-Butoxy-[1, 2, 4jthiadiazol -5-yl)-L-1eucyl-L-proline, white solid) 95.8%
yield. Mp. foanmed at 78C and nelted at 110.0-113.0C, ' H NWR (CDCh) a 7.90
(br. s,ll'rbNHCH))4aU—470(n)1H NHCf ~, 4.45 (dd, J=7.1) 3.4 Hz) 1 H-
CHCO~, 30 426 (t, J6NHZ) 2H, OCH~, 3.92 (mRl1 H), 353361(rr) 1

H)185235(r’r)5|—|) }1766{0)031—0155 62(m1|—|)139 .48 (m
2H)) 085097(m10—|) Me\\and 1L;H)_,.. (M +1)) 329, 270) 242,
214, 116) 70. . SUBSTIT IR=H ( RULE 16) A AQ:QOZ WD 991450277
PCT/ CA991 OO 60 44 N ( 3- Phenyl ‘R[ll 2, 4] t hi adi azo =B yI qL-leucyl - L-proline,

white solid, 91.8%yield. Mnp. foamed at 112C and ne ed at 136.0-138.C;"'
H NVR ( 58.0858.13(m 2H, Ar-H, 7.58V@br, s, 1 H NHCH},
7.38-7.42 3H, Ar-H), 4.90 (rn, 1 H NHCl~, 4.53 (n) 1 H CHCO~,
4.09-4.14 (m 1 H) 3.52-3.62 (m 1 H), 2.002.32 (m 4H), 1.75-1.95 (m
2H), 1.55-1.64 (m 1 H), 1.04 (d) J=5.9 Hz, 3H, M), 0.99 (d, J=6.0 Hz, 3H,
Me), 0.85-0.92 (m) iH); M5 (mz) 389 (M+1j) 333) 274) 246, 190, 116) 70.
10 N (3-Methyl-[1, 2,4)thiadi azol -5-y~-L-leucyl-L-praline, white solid, 80%
yield. Mp. foanmed at 81C and nelted at 112-115 ~; H- NMR (CDCh) d 7.30 (br.
S, NHCH) 4.42-460 (m 1 H NHC-!)) 3.80-4.00 (m1 H) CHCO-) 3.54-3.65
(m1H, 2287 Gry B%E%rah@) ofpgetﬂ% gptiﬁgs Gvﬂﬁmﬁ'lé)scoﬂemh I\ﬁrggan(merﬂiba 0.96-1.10

(m 6H 2Me)) 0.8 : nL MS (m_z) 327 271, 212, 184,
118, 70. N involves the use oft e ls-chloro denvatwe?as astarﬂng matenal The

{3-11-(4-(2- PY%hﬁHé's)-lpAer%éthﬂc%bodﬁBtﬂNiﬂe ;{réseacél&ftée)brﬁgémkeﬁ yl}-L-1eucy
| -Lproline, |ight | ow solid, 70. 3.5-166. 0C; ' H- NWR

(CDCl,) a 8. 216Qtabistf0ﬂ) as #tr&&wtﬂmmmizm bmm'd%'n@@ inerigoivephsuch 88 4. 20- 4. 70
(m 2H CHCO aameagnf&\#@%eamn {efiperatite oMerdenibd of2048 38 hdws tgn  7H.  NCHpro,
N=CCHz, 7 . 2NCH~, "1. 60-2. 05 6H, 2CHapro and CHI,

0. 90- 1. 03 d, gyeso@p%'dﬁsTwsrreact'mstgneerawtp&mde'ﬂ nfe!eéqwtfy 488 (M +1),
442, 368) 345, te%% att?r53pref%?a'5ly 7bldorC ]tﬂgdisﬁt?slnute%%réﬁuct compound L is _

N - (3 met hyl ene 4)'t hi adi azol - 5 -yi euc raline}, |ight

yel | ow sol i d (Mmz%CornpqyndBWtimmme@@nwue%as fgwsﬂHz 1 H SCNH))
4.78 (m 1 H ﬁ"m-ltoﬁwﬁlhe(%pognds%f?orﬁﬂﬁ IR afid Wzr)esﬂecmelp"CO”) 4.59 (m 1 H
CHCO)) 4.42 (dd, J= 8°3 and 4. CHEO-, (m° 2H, N=CCH-,
3.38-3.70 (m 5H, 2NCH-pro and NH) 1 38 2.40 (m 12H 4Cl pro and 2C~H ),
0. 85-1. 05 getd,
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30 J'6.5) 6.7, 6.7 and 6.4 Hz) 14H, 4Me and 2CH); Ms (m z) 553 (M +1).
SUBSTI TUTE SHEET (RULE 2~ 29 August 2002 WD 99145027 . PCT/ CA99I OD160 45
C. Proceeding in a simlar nmanner, the follow ng conpounds a2®Aagubt 2002

(3- Met hoxy-[1, 2, 4j t hi adi azol -5-yl)-L-1eucyl -L-octahydro-(3aS, 6aS) 5

cycl opent an[ b] pyrrol e- 2(S)-carboxylic acid N

(3-Methoxy-[1, 2,4]thiadiazol -5-yl)-L-1eucyl-{4-tert-butoxycarbonyl}pi perazi
ne - 2(R or S)-carboxylic acid N

(3-Methoxy-[1, 2, 4]t hi adi azol -5-yl) - L-| eucyl - decahydro- (4aR, 8aS)

i soqui nol i ne- 3(S) carboxic acid 10

N- ( 3- Met hoxy- [ WO2948P27hi adi azol - 5-yl ) - L- | eucyl - L- oct ahy dFGFGALYORIS0
2-carboxylic acid

N (3- Met hoxy-[1, 2, 4]t hi adi azol -5-yl)-L- ?‘éucyl L-i ndol i ne- 2-car boxylic acid
N (3-Methoxy-[1, 2, 4] thi ad| zol - 5- yl'z L-i Ieucyl L- oct ahydr oi ndol e- 2
carboxylic acid 15 N ?\

(3-Methoxy-[1,2,4]thiadia | )-L- “L-Tsol eh!m)&\ I,:uL oct ahydr o- ( 3aS,

6aS) cycl opent an[b] pyrrol e- 2 ) ! bar boxylic ég . Exanple 12 A Preparation
of N (3-nethoxy-[1, 2, 4]t hiadiazol L-isO-1eucyl -L-proline 20 net hyl
ester. To asolution of N L- lso Iéiﬁ?/L proline nethyl ester hydrochl oride
(5.58 g) 20 mml ) prepared aecording to a pId@é‘dﬂlre reported by Jones, J.

B. et al. inJ. Med. Chem 1995) 38, 3078) f¥n DW (50 nL) was added
trtethylamne (5.6 nl) OAm}gHQ t et r a- bty |.amoni um broni de (0.4 g) and
5-chl oro-3-nethoxy 25 1.2,4 adiyazole (1.1 10 mmot ). The resulting

m xture was stirred at roomt artureforRI’ -Whe reaction m xture was
diluted with water and ethy®a acetate. The ormgani c”| ayer was col | ected,
dried (sodigam sulfate), filtered and concentrated in vacuo. The residue was
purified by Ycol Gerainporenayndsel dinipvention may be copvertersiotkeircogesnosding i xt ur e of
hexane and et Y bnafgdcblicaly 2acepmOE Bk Shaiith LG Pyl Sarehiatedcpsrl ¢l ©
conmpound as a |1ght yellow oi Trituration w exane an tratl on gave
N ( 3- net hoxy- [ 1basicAnipg BilipgeRo Theseygomppundsdnaydgopnverteg fromithrefre®BST| TUTE
SHEET (RULE 2~ bas@?orﬁﬂev%ouzgga aéf@w%%aﬂ?%t?ea?ﬁ%‘vwg{o% G0 methyl ester
as a white solid 19, 87.1 HNW (CDCt~) i5 7.90 (d,
J=9.2 Hz) 1 H «mm)o fthe %’PIQP"@B °(§W'°?HP°I‘H&@H3§EFICFUGHHE§D£9TGXBNB'G 5400 (m 1
H), 3.92 (Sp 3hphosdfotic, pynftR; Bydfethlon dr dilifurichcilant e ikEL THMEy, tke 21- 2. 24

free base is dissolved in a polar organic solvent such as p-dioxane or

dimethoxyethane, and the acid added thereto. The temperature is
maintained between 0°C and 50°C. The resulting acid addition salt
precipitates spontaneously or may be precipitated out of solution with a less

20 polar solvent. These acid addition salts may be decomposed to the
corresponding free base by treating with a stoichiometric amount of a suitable
base, such as potassium carbonate or sodium hydroxide, typically in the
presence of aqueous solvent, and at a temperature of between about 0°C and
50°. The free base form is isolated by conventional means, such as

_ 25 extraction with an organic solvent. Acid addition salts of the compounds of

the present invention may be interchanged by taking advantage of differential
solubilities of the salts, volatilities or acidities of the acids, or by treating with
an appropriately loaded ion exchange resin. For example, the interchange is
effected by the reaction of a salt of the compounds of formula | with a slight

30 gstoichiometric excess of an acid of a lower pKa than the acid component of
the starting salt. This is carried out at a temperature between about 0°C and
the boiling pdint of the solvent being used.
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NN
9-3
P

=6.8 Hz, 3H, Me), 0.88 (t, J=7.2 Hz, 3H M). B. In a simlar fashion,
3- (1- phenyl - 1- t et r ahydr opyr an- 2- yl oxy) met hyl 10 29 August 2002
2, 4j thi adi azol -5-ylj-L-iso-leucyl-L-proline nethyl esterwas prepared as
V\:h te foamin 54. 7% vyietd." HNWR (CDCl~ b 7.46-7.50 (m 2H)) 7.26-7.36
m 4H: Ar Hand NH), 5.79-5.85 (m 1 H aH), 4.58-4.95 (m 1 H, OCCHO,
4.38-4.51 (m 2H), 38t 4.02 (m 2H), 3.74 (s) 3H, Ow), 3.60-3.70 (m 1
H, 3.45-3.55 (m) 1 H) ,145210(m12H))104(d J=6.6 Hz, 3H, M),
0.90 (t, J=7.3 E‘ﬁw P?I;i) 15 Exarrpl e 13 Preparation of,,cl}ycﬂg,oom
(3- rrethoxy [1, %’ 1 adlazot 5-yl)-L-iso-leucyl-L-proline In a-simlar
manner as descri bed i n exanpl e 18A, bas;gs saponification of N (3
met hoxy-[ 1, 2, 4j t hi adi azol -5-yl)-L-iso-1leucyl-L-praline nethyl ester
Egl I OV\Iﬁd by iOZBﬁiﬂﬁHhtfeiaﬂﬁérit Ofﬂlseaﬁéﬁﬂd’ﬂ'ﬁ‘ dNorders herein abovelreferred t83th30/ )
net hoxy- | t hi 0 i SO-feuc praline oyie as
a white solid. $AMpoUR (B‘r@’lﬁ’ @segé@leg o MaY peys °'é'¥2°'ff?@terém-"NNR (CDCI 3) a
7.40-7.90 (br, ﬂa%ulé\ﬁﬁ‘%ntﬁm@coﬁvﬁ'ﬁmﬁéﬂnoﬂéx: a%@dhc@hm?:eptgblgo .10 (m 1
H))396(%33H)OVE 3.69-3.72 (m1 825(m4|—|)162175(m1
., 1.15-1."32 (GAfriefs, H?wvar'twd(veh'cl&&eﬂve PaiEnterabsy Uspddwrein ')"C'E@PSJ 6.6 Hz,
3H) Me); M5 (m
Preparati on of éN%Clﬁé%O('Mﬁie%ﬁon-%ﬁﬁ?'%gf/hn?ﬁ@?%yﬂqﬁ hltigptgjtﬁﬂ%{ngrz‘to 5 yl]-L
i so-1 eucyl - L- prwarm-ioaded ppimalssuel as mige Katsoharsese patils, sheep, dogs, cats,
[ 3- (1-Phenyl - 1- {4t e l; | -5-yl]-L
i so-1eucyl -L- pré{{:lﬁé%ﬁu@ﬁyggﬁ'%ﬁv{%Q%We)&%E% g {hé’h% ﬁewg%%@ﬁ‘UTE SHEET
(RULE 2b) 29 August 2002 WD 991 45027 PCTI CA99100160 47 met hanol (5 n) and
3N HC) (10 1oL) r re nol was
reduced under r%%&%@%dsgﬂégg caﬁveﬁ%ﬁleﬁoﬁggﬁé ?%drq c%n&%d?%ud\?bgr g’t\%&d@t ed with
et hyl acetate atrltarrmmfoamtamtqtin@nmtebéaosnwwemmxmmewh@teama(pH ca. 10).
The organic | ay, , m@&? hg r (sodium sul fate),
filtered and cos%g'éjﬁf%c J‘ﬁ%@’gcc&o hguxrruasaerde/'?qtsg I')isdj‘plﬂ'rﬁlqul ed by colum
chr ormat ogr aphy C(aﬂmtgt@ddhe likegepyhecised.o The 2alive hempaund esl defined ebone (0 729

95. 6% yi el d 28-7.46
on 10 5ar i antioRy e By preiate Ry St el *%, 3( n
(m 3H), 3.%92 (con. ferexacmis) be prepared bymixing, disyohing dispersing,(etg. theH) | 1. 14- 1. 32

1 1.04 :
10 3.0 (it il B plongttrtifui bl & 11 2
11~[3-(1- phenylmcwgmewyl)aﬁe hsfxan{p!? zlates.twumamusgemofe lglycemol | eucyl - L- pro
line as a whi teetﬁé?llol gnd mem/wme%é@foﬁﬂ psolnmrmgu@gné&oque&rw ed_at
163-166C, 'H NMR (CDCY ) NH) |, 8-7.48 (m 2H)) 7.26-7.36
(m 3H Ar-H)) @amcsutm' qompes'wn tanhy— ad@'werad mveh? conigin amines- 2. 20 (m
6H), 1. 60- 1.2080 JriBuht é’ﬂ)non-iox?e@u%h&is(uﬁﬁa%cé& such-28 Weltilg of emuldi 3H M), 0.87

(t, J=7.5 Hz) 3H, M), M5 ZO (~Z) 419 M+11 401, 349, 304, 242) 218, 163,
107) 83. * "agents and the like, for example, sodium acetate, sorbitan monolaurate,

H) 1.82-2.05 (m 4H), 1.62-1.66 (m 1 H), 1.18-1.24 (m 1 H), 1.03
6.
1-

__triethanolamine sodium acetate, triethanolamine oleate, etc. Actual methods
of preparing such dosage forms are known, or will be apparent to those
skifled in this art: for example, see Remington’s Pharmaceutical Sciences,

25 Mack Publishing Company, Easton, Pa, 15th Edition, 1975. The composition
of formulation to be administered will, in any event, contain a quantity of the
active compounds in an amount effective to alleviate the symptoms of the

subject being treated.
30 The pharmaceutical compositions containing the active ingredient may beina

form suitable for oral use, for example, as tablets, troches, lozenges, aqueous

or oily suspensions, dispersible powders or granules, emulsions, hard.and
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Exanpl e 15 A, Preparation of N

[ 3- Benzoyl -[1, 2, 4) t hi adi azol - 5-yl]-L-iso-leucyl-L-proline methyl ester. 25
To an i ce- cool ed suspensi on the conpound from exanpl e 14A (02%5U@J3t20Q25
mmol) in acetone (10 nmt) was added dropw se over a period of ca.10 mn a
solutien of chromumtrioxide (0.15 g, 1.5 mmon dissolved in water (10 nl)
and corc, sulfuric acid (0.13 nL). The resulting mxture was allowed to
warmto roomtenperature and stirred for 16 h. The reaction m xture was
diluted 30 w8h ethyl acetate (100 nlL), then nmade basic (pH ca. 10) by the
addi tion of 3N ' hydr oxi de sol ution. The organic | ol I ected,
washed with SU@?WE SHEET (RULE 2~ 29 August 2002 %agcéﬁ%b

PCT/ CA99/ 00160 48 water, dried (sodiumygulfate), filtered and concentrated
i n vacuo. Purification by colum chronat ography on silica gel using a

sol vent gr adi erjoft eépsales] ortsyifups 5ra&|r§1msﬂm isteiged feradlabemafbd and 4:\/&)

afforded the title conpoynd (0.63 é) ? colorless oil. "H N

(CDCI3) i5 8. 16”?"&’9"?‘3?0' ingJo awahgﬂg'm‘”(‘&f 524 fof thgmanufaeturgf y 7 59 (¢,

J 7.2 Hz, 1 H )pthﬁ’%e&ﬂcal cbn%oﬁtnéﬂ%anakbch d;nﬁé’snﬁbn@cbntélmong@moﬁ 30-4.32 (m 1

376?) 375380&}1 0 (m ) 1.95-2.10
76 agemgfr?rmthelgrpb:p copsis _glofgweqtﬁ:innglag@ts ﬂavggnwg@ S, J=6.6 Hz, 3H,

'VE‘) 0. 96 (t, %EIZmﬂwg%ené'ﬂnd MekerviRg ab&htinrdBr 'td?‘ﬁrmflé’egﬁﬂa‘%acéuﬁ@alﬂ}m | owi ng

conpounds were repar ed

2- (3- Benzoyl - ant]anﬁpabta&bcnrex@ranpasn no) - acet am de or

[1-N{3- benzoyl 1 2, 4t hi adi azol -5-yl }-glyci nam de, white solid) 46.2%
yield. Mp. 227-228C, 'H 15 NVR (DVMSO) b 8.84 (br. s, 1 H NH, 8.03-8.05
(m 2H)) 7.69 (Tebletgegntainithe activedingrapiept-in agmiswerwiiithe¢ non-Bidic, 7. 19 (br. s) 1
H NH), 4.0@ ( 46, 218, 185) 158,
140, 105. Exanﬁl‘a"“fg 588 acEatatil ool Uifcnrehe sl o e

[ 3- benzoyl - [ 1, manjfactieedif tablats. SThelexcipients ondyde dyrlexampleghémdilvemsoceedi ng in a
sim | ar manner h‘pﬂ% ¥ Libeatiaon of the ester from
exanpl e 15A foIs?(:?ﬂ\/\afeégé%{l/J aC| %é?l on g’&forép%?eogghnlhwéng

[ 3- benzoyl - [ 1, disislegratingl paents. i@ -eyample. dogstareh oy Biginicacish bindings a white solid

' ? C?):CBZI g;%) g' el d gg%soforfeQQﬂag sfafch ?eigmeﬂ:gg éﬁ Eﬁdjlu caiig’gziﬁﬂfjsq? 5';‘ (N,'[VR 557 0
Hz, 1 H, *§ 42 exampleymagrEsiym stgﬂy e, steasgamd@zta(qnmengt)lemn@s be gepted)=7.6) 4.0
L1y etk Ul o S g 1) 051,
3H, Me); MBS m gaskeiptesiinal ract aatnher@mwvm@)suz@med aq_tipn over lonmpm’ﬂ;sn TUTE
SHEET (RULE 2~

Formulations for oral use may also be presented as had gelatin capsules

20 wherein the active ingredients are mixed with inert solid diluent, for example,
calcium phosphate or kaolin, or as soft gelating capsules wherein the active
ingredient is mixed with water or an oil medium, for example peanut oil, liquid

paraffin, or olive oil.

25 Agqueous suspensions contain the active materials in admixture with the
excipient suitable for the manufacture of aqueous suspensions. Such
excipients are suspending agents, for example sodium carboxymethyi-
cellulose, methylcellulose, hydroxypropylmethyicellulose, sodium alginate,
polyvinylpyrrolidone, gum and gum acacia; dispersing or wetting agents may

30 pea naturally-occurring phosphate, for example lecithin, or condensation
products of an alkene oxide with fatty acids, for example polyoxyethylene
stearate, or condensation products of ethylene oxide with long chain aliphatic

alcohols, for example heptadecathyl-eneoxycetanol, or condensation
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29 August 2002 WD 99/ 45027 PGI/ CA99100160 49 Exanple 17 Preparation of
{3-nmet hoxy-[1, 2, 4] -thiadi azol -5-yl } carbanoyl -L-1 eucine-L 5 proline nethyl
ester. To 5-am no-3-nethoxy-[1, 2,4jthiadiazole (1.31 g, 10 n2®Algusht2002

di chl oronet hane (15 nL) at roomtenperature was added 1,1

car bonyl di i m dazole, CDI) (1.78 g, 11 mmol) followed by triethylamne (2.1
m., 15'mol). The resulting suspension was stirred under nitrogen for 2.5
h. 10 Volatile materials were renoved in vacuo and the residue was

di ssolved in DMF (20 nL). The latter was then added to a sol ution of

L- 1 euci ne- L- prebbdmeosiet hyl ester hydrochl ori de (4.18 g, p¢hrcrommdige and
triethyl amne (2.1 nL, 15.12 nmol) in DVMF (25 nL). The resulting m xture
was heated at 120 C for 2 h and then alkfFowed to cool to roomtenperature.
Vol atile materials were 15 renoved in vacuo and the residue was dil uted
wi th et hyl acetpsduacts 2bethylene exide withtpartial estads derjved Tom faityasisaand ayer was

extracted with % % r@glﬁegl ré’%ﬁ%%(r)ﬂ?%?hw %??’g%é}‘%g'eg{eg%ﬂéc | ayers was

dried (sodium su ere vacuo. Purification by
col umm chr omat equegek guspensions roay @jsd contaimenesor rare/presermatives)fer of hexane and
ethyl acetgte (1!1 an 13) aff ed 2 .

Car vt oxy 1 1, 2o Ry peieBEu s fiiofibenespte. eoe e pPReoRUR) | ne et hy
ester ?s) a | i glhagentslsbeinad arrasé 3r $acgharinb Off&uspbhgionsSlayHeGormutitédVR (CDCl, ) a
12.75 (s) 1 H

, N 6..70,(d Hz) 1 . 4.79-4. 87 . 1 H,

NCHpr o), 4.54 EYE%#PEB%ITQ g‘g‘f)fm’g '"%e‘ge"lliﬂ? a veg ,ab‘ég)'-'bff' oxapplearachis gl o\ )
a.264-7a. 9(2)CI(—IT 2>lﬁq5e d)lGd‘spmgb)I{"t\:/ﬂRcdiﬁmﬁ o@fiotr)(nm minktal Q%ﬁh ]a-glznﬁﬂd ﬁa{é?f?-n (t \(ADCCX(:{)) E]ng g
) ) + / G CD(EII . .
(C5)) 153.7 (Nﬁé%ﬂ%ﬁwgwsécwaéat@&ea'ggsﬁ oLexa eeﬂ&ﬂ"e (CHI, 29.0
(CHI') 24. 8@ CHh)rdPArdfin o3l alcbhol ;Swlteh ébetﬂ@&:&Msiﬂdse%gﬁonﬂn 243, 209)
15B, 130, 87. 30 SUBST| TUTE, SHEET (RULE 2 29 August 2002 WD 99/ 45027 50

Exanpl e 18 PCTPeN§oansdieserring @B%R‘&F’Pb he 8¢d9d to provide a palatable oral
(3-net hoxy- [ 1, Zrephralid. AHesd @Am&sm@aép@éwéabed KRS Beditlon oPRRl 1 Ne. In a

simlar manner as shoviin in exg base saponi fication of 3

met hoxy- 5- (N- EOY-@xiganfguch aﬁ@ﬁ‘f—qf?igg?j‘gr bam) -[1, 2, 4} -t hi adi azol e net hyl
ester using a solution of 1 N sodium hydroxi de fol | owned by acidification
using a soj n of

(3- et hoxy 1 'SRT’S'P%Fprf&'gﬁ'f@lnd9’??'?55\?'1?5%%p"FP"‘I’%\?EPﬁ%“ tM5% ol i ne as a

white solid (SEﬁ@enMrﬂhy 18 Qdditich@Gf watdr PiefAdé M%Qa)lvednére&énﬂn Sdmifdee, J=8.1, 2.3
Hz) 1 H, NCH) 360386(m

: , 4.44-4. 45, 1.H NCHpro), ..
2H, NCH2pr o), Tﬁ%ﬁ’-‘*é’.‘??’%&ﬁ B’ﬁf,""%éﬁ%c’ﬂs"ff?e@ﬁ'-"i agan 6%‘9\/8"%” "JQ'% 4 7H, 2CH,
+ CH); M5 (1 zpreSé&Gativh. +3yiebl2 Hispeiding Jor Woiing ddents 4iHd. sudfending Ripérds 18
‘are exemplified by those already mentioned above. Additional recipients, for

20 example sweetening, flavouring and colouring agents, may also be present.

The pharmaceutical composition of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, for example
olive oil or arachis oil, or a mineral oil, for example liquid paraffin or mixtures
25 ofthese. Suitable emulsifying agents may be natuially-c_;ccurring phosphates,
esters derived from fatty acids and hexitol anhydrides, for example sorbitan
monooleate, and condensation products of the said partial ester with ethylene
oxide, for example polyoxyethylene sorbitan monooleate. The emulsion may

also contain sweetening and flavouring agents.
30
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Preparation of 3-nethoxy-5-(N

car bobenzyl oxy- L- phenyl al anyl - Lal ani nam do) -[ 1, 2, 4] i hl adi azol e To a

sol uti on of 5-am no-3-nethoxy-[1,2,4]thiadiazole (0.37 g, 2.29 Augis)2602d

N- car bobenzyl oxy- L- phenyl al anyl - L- al ani ne, N Cbz-Phe-Ala-OH, 20 (1.0 g, 2.7
mmol) in DM (25 nL) was added 1, 3-di cycl ohexyl carbodi i m de, DCC, (0.56 g,
2.7 mmol ). After stirring for 30 mn, 1-hydroxybenzotriazole hydrate) HOBT,
(0.36 g, 2.7 mmol) was added and the resulting m xture was stirred at room
tenperature for 20 h. Volatile materials were renoved in vacuo and the

resi due was purlflf by col um chronmat ography on silica g¢ A% g$ing a

sol vent i xt ur 8°8*& chl or onet hane and net hanol (961 4) thereby affording
the title conpound as a white solid (1.04 g). Further purification by
cristallization and chromatography on silica gel gave 3-nmet hoxy-5-(11N

car bobenryl oxy ey le®lird bhf@h@meamcéw}e teAi ritd) b @ e (D. 87 g,
67%vyield). M p%ﬁﬂgl 162Cl: 'ﬂﬁy CDCl ) © n% gd é’fﬁl_'Slbl QAr H 30 and

2 NH), 5.92 ( brglycgrol PFOPYIRPS gly@' G@rbjtahor Qwosecﬁnch wm@aimﬁ MBY{aJsOCHCH2 Ar ) )
4.00 1H, , 1.34 (d,
18 9( mz 3 ina @é(vyce(rés apn ( R//Ig}(%and ﬁa\gﬁr@%% c(o’Hungg‘g%egiécgﬁéb‘rléz (

SUBSTTTUTE SHEthammgaﬂncaLcompgsﬁom glﬁytbezfmlam 339¢de9 Kythpmovir@9100160 51
75. The latter osphoryl azide
and 111 et iyl am SEETE SulBR RgRRrl ERRHAT aObhut Bl W SLrRRE AR PP
Prepar ati on of matﬂmh@hgerﬁntgnﬂomammnfbﬂwyemppﬂabla)prmammmmydo)
[1,2,4]thiadia T I f .

5 aim o 3. et naRy P E S PlREERE 30K 3L S B'a oo areterany-

N- car bobenzyl oagedptablecdiluéretloasalvent, fdr@wample pb e-s@hitich i0 9,3chutdr@ diokol ) i n DVF
(100 nm.) was adde 3- di Omml) f ol | owed
by 1- hydroxybe%%qnpJﬂl?z%lc%&%@%yegfé%(a%agpgﬂé %pﬁﬁ%‘% Qmﬁlﬁ%e rE&Bul t i ng m xture
was stirred at watsp Ribgenrpeolatiansand Sotohis sbduuriihbloﬂdmtdhnenmﬂ:sacﬂlubmt ed with

et hyl acetate Q-

2 15 or er was
collected and s ao%mg? ‘:eol""'e"\/\/%’1'%“?61"‘5é‘i'(n %??n T4 |ornsug 391%91 15 m),
wat er, a sat ur&betﬂ:smkpoteemyﬁncﬁﬁxdd oihmby bezerbplnyﬁdepc!m‘ing s/yathettc The organic

ayer was. dri o, faofidealal Slaah AELEH GAfLCOReSRRR) 6" vacuo

Purificati 251 ogra Ven °"of hexane and
ethyl acetale (e rreparatiohof idiedtaBlesret hoxy- 5- (N- car bobenzyl oxy-L 20

Phenyl at ani nam do)-[ 1, 2, 4] thi adi azole as a colorless oil. Crystallization
from ether and hexane gave the product as a white solid (1.1 g,

26. 79 . ' H- NVR Pempgieral 8drainis0atian, is generallyicharacteoized bg hjectiori @herAr - H) , 6. 02 (br.

d, J=7.6 Hz, OCH~, 4.05 (s
3H, OM)) 3. 115%%{%3”5 i frarppceie ”ﬁ}sﬁfméagb e &%b "%useg) 272) 2200
132, 91. 25 Exhlephied Mcqnve!wanﬂfqr@n. qitherzasgiguid Spinfions or suspenslon in

car bobenz 2 x 2 I ce-cool ed
sol ution )c/)f Sdevud‘p %%P%Jda’%a%n&fs%%sﬁog%osgﬂ%pé&iip%e s foTQxa?ﬁb,lé pr epar ed
(24

accordi ng to t Wwateprsaineddsxtrose: giyeerekiethgngkar the fike. in a#‘HﬂOJ\' if desired, the
. _ .. pharmaceutical compositions to be administered may also contain minor

amounts of non-toxic auxiliary substance such as wetting or emulsifying
agents, pH buffering agents and the like, such as for example, sodium
25 acetate, sorbitan monolaurate, triethanolamine oleate, etc,

The amount of active ingredient that may be combined with the carrier
materials to produce a single dosage form will vary depending upon the host
treated and the particular mode of administration of humans may contain from

30 o5 mg to 5§ mg of active agent compounded with an appropriate and convent
amount of carrier material which may vary from about 5 to about 95% of the
total composition. Dosage unit forms will generally contain between from
about 1 mg to about 500 mg of an active ingredient.
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Chem Soc. 1955, 1) and N-carbobenzyfoxy-L-phenyl al ani ne, (Cbz-L-phe OH
4.98 g, 20 mml) in DWF (100 nlL) was added 1,3 SUBSTTTUTE SHEET (RULE 2~
29 August 2002 WO 99/ 45027 PCTI CA99/ 00160 52 di cycl ohexyl cardSoidust 2002 4. 12
g, 20 mml) followed by 1 hydroxybenzotriazole hydrate (2.70 g, 20 nmol).
The resulting m xture was 5 stirred at roomtenperature for 16 h. The

m xture was diluted wth ethyl acetate and water. The organic |ayrer was
col |l ected and successively washed with a solution of 1 N HC, brine, a
saturated sol ution of sodium bi carbonate and brine. The organic | ayer was

dried (sodium gul filtered and concentrated in vag,cisegisye 2 |ight
yel | ow sol i d. sg)r I\?%O%)atl on by colum 10 chronmat ogr aphy u3|,ng a sol vent

m xture of hexane and ethyl acetate (7l 3and 6l14) afforded 3,5-di-(N
car bobenzyl oxy- L- phenyl al anyl am do~ [1, 2, 4] t hi adi azol e as a whi te solid.

Recryst at|i zat t prvilf feoundetsiyod, menatmaands&eemaa&eg@eefot pariediaet as a white
solid (3.5 g) 5

(9, 1 H Ny 7 gkl gebing oy & ey ofseegrppption g sciity e s 1o 1 H

NH 7.19-7. 3 2
20?(‘)')_2_ aos 5 %&c(ﬁ}:ﬂc&g ngLeréli)iizu e&l)ﬂ%& bo&%eugﬁp%éral‘heglﬁf Qec)%ﬂle(,m (lr_ﬂi)z)

679.5 (M +1), otime obagnyiniateation, daug C%@laﬂgwd ﬂzeﬁevemefthgmamcm Exanpl e 22

Preparati on of A8 TRA&BLiAGIHERPy- MBt hoxy-[ 1, 2, 4] t hi adi azole. To an
i ce-cool ed sol utfor? of 565ﬁ1éqno §§rret hoxy-[1, 2, 4]th| adi azole (1.31 g) 10

mmol) in THF (25 nL) was added triethyl am ne (2 22 g, 11 nmmol) followed by
dropwi se add ti ) fleribPRYaHHe} YdschiddHnd fbtfeteiin fhe dibwiiiBeciidle 25 T esul ting

m xture was stirre room t enperature or was dil uted
with water (25 eMamplesd et hyl acetate (50 nl). The aqueous |ayer wa8
extracted woth ethyl acetate (3x50 nL). The conbi ned organic | ayers was
dried (sodiumsulfate), filtered and concentrated in vacuo. Purification by
col um chronat dExamplgton silica gel using a solvent gradient of a mixture
of 30 di chl oronet hane and net hanol (9812, 9713 and 9614) afforded

3- met hoxy- 5br onbacet am do-j 1, 2, 4] t hi adi azole as a white solid (1.28 g,

50% . M p. 198198C, ' PreRpRtigrop@n)idiges3 caropqubds ofdormuid . NH) , 4. 28 (s, 2H, CHI,

4.11 (s) SUBSTI TUTEgQERE] afieEwdd from ,ﬁy Q€ *@1 027
PCT/ CA99/ 08%60 53 3H, OV|9§l h% NVR QCD%?" %ﬁ‘?& % @ %@%{é@ (C5), 166.6
(C=0, ( Q\l@)\caszg) g‘hqwhlctauere not commercially available were prepared

according to published procedures. [Sandler, S. R. and Karo, W. in Organic

Functional Group Preparations, 2nd Ed., Academic Press, Inc., Toronto,

Volume }i, Chapter 7, 1986 and Volume Ill, Chapter 6, 1989 and references

cited therein; MacLeod, A. M. et al. in J. Med. Chem. 1990, 33, 2052-2059].
20

B. Preparation of 2-(3-Chlorophenyl)-2-(tetrahydropyran-2-
yloxy)acetamidine hydrochloride.
To a solution of sodium bisulfite (27.66 g, 0.266 mol) in water (120 mL)
was added 3-chlorobenzaldehyde (25.0 g, 0.178 mol). After stirring for 20
25 min, a solution of sodium cyanide (12.4 g, 0.2525 mol) in water (80 mL) was
added dropwise. Ethyl acetate (50 mL) was added and the resulting mixture
was stirred for another 3 h. The organic layer was collected, washed with
brine, dried (sodium sulfate), filtered and evaporated to dryness. The residue
was dissolved in dichloromethane (200 mL) and cooled in ice. Dihyd'ropyran
30 (20.62 g, 0.2451 mol) and pyridinium p-toluene sulfonate (6.5 g, 25.9 mmol)
were then added successively and the mixture was stirred at room

temperature for 16 h. The organic layer was successively washed with water
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8. Simlarly, when chloroacetyl chloride was used, 5-chloroacetam do-3

met hoxy-[ 1, 2, 4j t hi adi azoi e was obtained as a white solid (52%. M p.
207208C;' HNWR (CDCI 3) a 12.04 (br. s) 1H NH), 4.45 (s, 2H,29€August2002 (s,
3H, Owe). 10 Exanple 23 Preparation of

N ~[ (3-net hoxy- 1, 2, 4-t hi adi aozol - 5-yl ) car banoyl j net hyl } - LI eucyl -L-proline
nmet hyl *ester. To a sol ution of

5- br onpacet am do- 3- net hoxy-[t, 2, 4j t hi adi azole (0.76 15 9. 3 nmmon and

L- |l euci ne-L-proline nethyl ester (0.97 g, 4 mol) was added soI i d sodi um

I odide (45 ng, 0.3 mmol ), tetrabutyl anmoni um brom de (97 mol ) and
triethyi ani ne WO®RS®L, 5 nmo~. The resulting nixture wa&¥ ‘?9P’P°éff for 3 h,

t hen quenched with brine and extracted into ethyl acetate. The organic

| ayer was washed with a saturated sol ut¥%n of sodi um bi car bonat e, 2p brine)
dried (sodiumsulfate), filtered and concentrated in vacuo. Purification by

cthyl acetate (IPBL-ER ooy bind Soutthl boZp dnd Bl GrELTRe and: et hanol
(961 4) gave N (dr_(;éhmchaxwasldrié,dllsddumshlfamxCﬁtterEd and evaporated to give an _
L e L bt Sdb Ry oh Sk il ot 155
130) 75. EX&”DH%X% d?rdw adete (I55) as eluant afforded 31 59(70%) of2-(3-
N-{[(3-nethoxy-1 t hi adi aozal -5 L

teucyl - L-pral i r@ior@gg%yl)s?a 'SH?'?W"&EV“‘BT?) yloxy)]acetomtnle (mlxt)tljre of

N-{[ (3- net hoxy dlas?eréc@dﬁe%}'a@@zdﬁarWhhlmmrdlﬁﬂ?émﬁl}dﬁbﬁSlCW L-proline
met hyl ester with a 1 N sodiym SUBSTI TUTE SHEET E 2~ 29 August 2002

WO 991 45029 PCH‘@MQFWP@W%WMB GOYP 7{398rﬁ°r(m- ﬂdv@d*)b§«5%&ﬁ di fication
with a1l N §‘C' OSQJI ‘&H)Qﬂd 53'?‘(4 @rﬂ-i GHE’Safm{ 9=38 Hz 5.3 dONOFshd 4.77

N-{[(3-nmeth “thi adi aozo
yl ) car banoyl Jrrdt. HVZ?HErQ E&(Q@HQL 86614 ASmaraid HiH Odst- 20-2. 08 (MuBH, 81 d) . M p

(1:&5]%'8; C \AILVI 22 dgﬁ@ﬂ%ﬁ%ﬂ?h@& of stWﬁ%@Q@m%}@%%ggduﬂ;! %ﬁhy%rdi% " 4,05

(m 1H CHCH~ etfmneldm%wLdeeweqsttws pmsswemmtwgenmmmmpwturq 72-2.40 (m
6H, 3CH-) 0. 92-phefh t(\@‘so&% hg@hlsso'l'veg"ﬁ %3%%;5”&9!) f‘RQ}}rﬁMdT%ianlé) Exarrpl e 25

A. Preparation of acid dition salt o an
i ce-cool ed18us FyM]qgﬂtoaxpnle (19.54 g, 77.6 mmol) was added neat and the contents of

-N-{3- (a- hydr eye/RRR%4s }ms?edzvuﬂtemaadn@mty ésd\/édhemovtﬁe RARlighemik®fb, ") 0. 27

rrm)l ) in methanol (10 nL) was bubb HCI for ca. 2 min as a |light
yel | ow sol uti o heeBgrssef! er'wectmcaﬁeemomtqﬁ%d b 'i'~°<9?9 #iuie of was reduced to

ca. 2 nL by rotggane@vadRHyPidetite AMY ad isBidhe kystdrh Heel @Afriyteesb h, The Vol umi nous
yel l ow precipitate of the
reaction mixture was cooled to ca. -40°C (dry ice-methanol-water) and an
20 ethanolic solution of ammonia (77.6 mL of a 2M solution, 0.1552 mol) was
quickly added followed by solid ammonium chloride (4.02 g, 75.15 mmol).
The reaction mixture was allowed to warm to room temperature overnight.
The reaction mixture was filtered over a pad of celite. The filtrate was
collected and evaporated to dryness and then pumped under high vacuum to
25  afford 2-(3-chlorophenyl)-2-(tetrahydropyran-2-yloxy)acetamidine
hydrochloride (23 g) as a white foam in almost quantitative yield. ’H-NMR_
(CDCl,) & 9.00-9.80 (br., 1H, NH), 8.00-8.80 (br., 1H, NH), 7.30-7.64 (m, 3H,
Ar-H), 5.85 (s, d.4H, aH) and 5.75 (s, 0.6H, aH), 4.84 (t, J=3.3 Hz, 0.4H,
OCHO) and 4.57 {t, J=3.3 Hz, 0.6H, OCHO), 3.41-3.83 (m, 2H, CH;0), 2.20-
30  2.60 (br., 1H, NH), 1.46-1.88 (m, 6H, 3 CH,).
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hydrochl oride salt was collected by filtration and dried at 50C under
vacuum for 3 h ( 67 ng, 99.1 %.

2-[3-(1- Hydr oxy- 1- phenyl net hyt)-[ 1, 2, 4j t hi adi azol -5 20 yl ani39chugust2QQd de
hydrochl ori de salt or

[i-N-{3-(a-hydroxybenzyl)-1, 2, 4t hi adi azol -5-yl }-gl yci nam de hydrochl ori de
salt, white solid. "HNWR (MOD) a 7.47-7.51 (m) 2H), 7.30-7.40 (m 3H),
5.81 (s, 1H) aH), 4.19 (s, 2H, NCH B. In a simlar manner, the foll ow ng
conpounds were made: 25

2-[ 3-(3- Phenyl %39\6}43027[ 1,2, 43t hi adi azol - 5-yl ani noj - acet ang & Bygfepchl or i de
salt or ~-N-{3-cinnanyl -1 2, 4-t hi adi azol -5-yl } gl yci nam de hydrochl ori de

salt, white solid, 99%y| el d m p. 209.84210.5C with deconposition.

2-[ 3- (1- Hydr oxy- 1- phenyl net hyn- [1, 2, 4] t hi adi azol - 5-yl am noj - acet am de
hydrochl oride salt or [i-N-{3-(a-hydroxybenzyn-1, 2, 4-thi adi azol -5-yl~ 30
9i Yci nam de hydE€ochlima 'sniﬂalsaamer Bipytidyl-2dietrahydapyrbn 2y yoxg)adetamidindVR ( MeCD) d

SUBSTTTUTE SHEe epesbloRds faif Vesutaitlias shdndsabertioniiele o d B8] 00150 S5
[2 (ﬁl- ?SButg %/ [””‘f“gbf'” 6.di08-9cH0-(br.,yIHR NH) B). 00:8.80 (:bmddehN%;dm e&lblsor(d de S?Itt or
| Nn- put ox | C|nam €. nydr.oc arlpde sa

white 5 solid) %‘6‘%@69%? H‘ﬂﬂé—ﬂ%@%@&n% wm—wmseﬁa? 8-190C wi t h
deconposi tion. gyj 39@51 bi=25Hz 04H OCHO) and471 (t J=2.5 Hz, 0.6H, OCHO),

| ndol - 3-yl net hy 4Jt hi adi azol - %bam noJ- acet am de hydrochl ori de

salt, white sol i”d?g§? () FH.\GHPH 159192 SHedChk). 125C and el ted at

209. 0- 210. 5C wi t h deconposition. 10 Facanple 26 Inhibition of human

rhi novirus protease (3C P) by conpounds of formula I. Human Rhi novirus
prot ease (31@p) E¥aMRI®3sol ved in 50 nmM of potassi um Phosphate pH 7.5) 0.25

mM EDTA,  10% gl yCer plepafatibh d-ORbidla.hthosy-{1 2laphiadsay, Vol ume was 500 micro
liters and the assays were run at roomtenperature (RT) which was 23C

Assay buffer contai hean sg-caried pdyresef O- "?ﬁ‘hws%'fealhymcﬂmﬂ%(ﬂéﬁgm\/l NaCl ,

0. 005mM DTT.  HugreRolf¥aicRRHf6 1%@#&5&&6&% bidfionf E%ﬁllaﬁ:mewom)
Abz-d u- Thr - Leu- Ph%ﬁﬂcn- ; r o- Vi V|tros he- NH§ was di ssolved in 80 mM

NaHCO-) 15% DivEaercagtan mm rﬁ'l--too1r @Olko Foforg (8 ALy drgpyvise pras@ ReFodYfnivi ALl

inhibitors \g,er %sihﬁsme\sealcammoatoekw.mﬁhfumz.&- (t1bglm4mmm miThe enrynme 3Cp
was added td the assay buffer to m. or 0.3 mcroM The m xture was

i ncubat ed at RTVatey) was pddeg q‘ﬁpr‘i‘lﬂeéﬂi"eW‘?'@ﬁ%ﬁ%ﬁ’?qﬂ%teﬂ\%'{aﬂ&?@d by the

addi tion of 3Cp<gE, TheQrogidds ofthereddion wa&linbhrfd%cﬁby\/‘ﬁ.@usﬁ%&ﬂne éfhey were
added imedi ately after the addit Fl uoresence ﬁadl ngs were

recorded at 1 S¥X@heANd rﬁ"&‘@%ﬁti‘eﬁ%b aﬁ(fg’eQEd‘\ﬂe?ﬁQaH%EWP@aﬁ' ®aded to a

di sk) upl oaded @@arﬁcﬂé@erfﬂah@olle&ﬁd d?iéﬂ‘(évdhﬂdsmfﬁteﬂlﬁltétéd bhdmen val ues. The data
Weretransferedtoti to the, I|n|ear equatlon

y = nx + b,20whef8°SF ’atedl'—"" £ t‘ilxﬁce’@%ﬁy F‘?\”"‘" E‘g{m@@aa@g';v onglicagsl 97. Vo =
?g E?d§/ st a}] er arsmg(aCbﬁlvaht gmdlémuta mndmfbbt Inixane dhd ethyd Acetite pTip/0086€e rate
S) wt | n

N- { 3- met hoxy- 1, be ’?)rﬁffé?a 3’ hicgo- 1"3"’“61’%1 ?rth%"éamPé%"ige? 9%R\® A URSTI TUTE

SHEET (RULE 2~ fight yellow oil. '"H-NMR (CDC,) 5 4.02 (s, OMe, 3H); *C-NMR (CDCl,) d
173.56 (C3), 169.68 (C5), 57.07 (OMe); MS (APCI) m/z 151.1 (M*+1), 108.0,
25  94.0,73.0, 58.0.

B. In a similar fashion, the following compounds were prepared:
3-Butoxy-5-chloro-[1,2,4]thiadiazole, light yellow oil, yield (50.8%). 'H-NMR
(CDCIl,) 5 4.35 (t, J=6.6 Hz, 2H, CH,), 1.75 (m, 2H,CH,), 1.44 (m, 2H, CH,),

30 0.93 (%, J=7.1Hz, 3H, CH,); “C-NMR (CDCl,) 5 173.27 (C3), 169.37 (C5),
70.17 (C1, 30.70 (C2'), 18.96 (C3'), 13.67 (C4).
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29 August 2002 WD 99/45029 56 Exanple 27 PCTI CA99100160 I nhi bition of
cathepsin B by 1,2, 4-thi adi azol es. Enzyne assays and kinetic neasurenents.
Condi tions for the above experiments can be found in the 5 &9 Adglstg002
references: Menard R at al., 30 Biochem stry 1990, 29, 6706-6713; Fox T.
et al., Biochem stry 1992, 31, 12571-12576; Cannons E. et al. Biochemstry
1996, 35, 8149-8157. A typical experinment consists in choosing an inhibitor
concentration such that maxi num'inhibition could be achieved in |ess than
two hours) nonitoring the conplete progress curve (i.e. 10 fluorescence vs
time), and analyzing the data. The analysis yield two p . the %

i nhibition oncg% gﬁy state was reached, and a rate CO%E?EE%%aﬁ?Ch
represents the rate at which this steaQ& state is reached. Typically, the
enzynme activity decreases with time until the maxi mum | evel of inhibition
is reached (i.e. steady state) where the enzyne activity remains 15
constant. Since significant | evel s of activity could still be detected at

steady state (i nhi n.is lete fittedto
equation (1), ?%ﬁh R 'Iaij'ﬁzq,lig'é(h ?F(%\g'ﬁi"ﬁ ﬁ@% ‘%‘%’é&@

[ nEi gi tors.g ((Pithiad“azdle 1tght(yi§llow so¥id-pn sta&din e’;lleld*(MIB%)*‘HNMg)bﬁ:dCl,} 5) 20 % )
inhibition = resents the
concentration 04593450698)(260(%‘?&9[&:@)@) 6f1r73r?|7t(9@ ﬁ%cﬁ?r(gg% %é]OF ngs) , k~, is
the first orderazsgeHgonstant to reach steady state, vo is the initial rate
whi ch corresponds to the rate in the absence of the 25 inhibitor, and v, is
the rate of the inhibited enryne at steady state. The ~G inhi bition was

obt ai ned by usifg. mﬂualn Qa]tr(.é’aiazoMIWr@ms,lsteHwo% d?%&:ﬁiéi@ﬂ-{ﬂ-'ilinhbﬁs-absence of
the inhibitor was used for vo. An nechani sm for such a

oracess. 1S 101 vORTINI2. SieSGERTTIaON romPEels, (D1 - WMBICRGRLS 2002 VIO
99145027 57 Etlggodibr W&@A?gé@pgﬁpa FIQHH @mmﬁw@,iﬁ.ha‘val ue of k~,

det er mi ned experi nent af corres nhd + kn The

o P s, B G I WHRGRELIS § Z804R3). 61360 (G8). 136.3hueh ] onnr

than k-, (inh] 81'2?'15*123'19[&% @@7@@1@5@@11‘1 913199%9X2§W@:H<2)'MS Thi's approach
is usedinthis st ud e resul'ts ar'e shown in bel ow

3- et hoxy- 5- (cd‘i"b@‘b‘é%%ﬂo@ b IYhtnyl al anyl - L-al ani nani do) - 1 2, 4t hi adi azol e,

65% i nhi b|>t! on at 400 mM k~, | [Inh] 38 M' s-".
N-[3-rretho§/{ 243th|ad|azof 5-yl J- (LIeucyI L-proline), 85%inhibition
at 6D MV k~, IE"E'F‘RF?] = 170 M' s''.' 20 sanple 28

A, Preparation of 5-Chloro-3-[3-chlorophenyl-1-({tetrahydropyran-2-
yloxy)methyi}-[1,2.4]thiadiazole.
To an ice-cooled solution of 2-(3-chlorophenyl)-2-(tetrahydropyran-2-

20 VYloxy)acetamidine hydrochloride (12.0 g, 39.51 mmol} in dichloromethane (20
mL) and sodium hydroxide (9.49 g, 0.237 mol, dissolved in 60 mi. water) was
added a solution of perchloromethyl mercaptan (9.18 g, 49.46 mmol) in
dichloromethane (50 mL) over a period of 35 min. The reaction mixture was
stirred at ice-cold temperature for a further 1h and the organic layer was

25  collected, dried (sodium sulfate), filtered and concentrated in vacuo.
Purification by column chromatography on silica gel using a mixture of
hexane and ethyl acetate (94/6) afforded the title compound as a light yellow
oil (8.4 g, 61.5%). 'H-NMR (CDCl,) 5 7.56 (d, J=6.9 Hz, 1H, Ar-H), 7.39-7.44
(m, 1H, Ar-H), 7.28-7.32 (m, 2H, Ar-H), 6.08 and 6.03 (s, 0.5H each, a-H),

30 4.84and 4.72 (1, J=3.1 Hz, 0.5H each, OCHO), 3.49-3.92 (m, 2H, OCH,),
1.55-1.94 (m, 6H, 3CH,).
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I nhi bition of transgtutam nase by conpounds of fornmula | (Enzyne Assay).
Transgl ut am nase-activity i s neasured by the colorinetric hydroxanate
procedure (J. Biol. Chem, 1971 ) 246, 1093). The tested conp®dngsst\2e02

di ssol ved in nethanol and added to a buffered solution of purified 25
Transgi utam nase to give a final concentration of 0.1 nmM (10% MeOH). After
on hour of incubation, the solution was assayed for residual activity using
the standard activity assay.

3- Met hoxy- 5- (car bobenzyl oxy- L- phenyl al anyl - Lal ani nam do) - 1, 2, 4-t hi adi azol e
conpletely inhibits the enzyne at 100 ~cM 30 SUBSTI TUTE SHEET (RULE Z~

29 August 2002 MRA®48¥45027 58 Exanpl e 29 Preparation of THSAPEENt i cal |y
Acceptabl e Salt. PCT/ CA99/00160 5 ~ ~ ol ution of

tris(hydroxynet hyl)nethylam ne (61 ng, 0.5 nmol) in 2 nL water was added
dropwi se to a solution of

N-{(3-nethoxy)[1, 2, 4]thiadiazol -5-yl}-L-leucyl-L-proline (171 ng, 0.5 mmol)
in 10 nL nethanol. The resulting clear solution was stirred for 1 h at room
tenperat ure. VoBati Inea sigetiarmanner, thelellowingsompounds waeurseraied: t he resi dual
white foamwas 4.0Qc @4i-ed LaLUNL 0 for . h (225 ny,
yield 97. 1%, %ﬁ%%?ﬁ"i‘é?&ﬁ@{ad’ég‘“ %%%‘“ﬁ’é’i“é?&‘@W@W‘%@“é}‘“" 'NVR (MeCD) a
4.80 (m 1 H Cwpyn ol 283 % yigld fmiklurecifidigstereisodersh 'H-NMR (CPC)) 3@55 2H), 3. 90

(s) 2H), 3.62 ( vis)) - oy - ( , 1.60-1.85
(m 31 o oa PBS TR e sl Glo ekl o ncorril
{\I— {( ?h rrgt hoxy) ;([nl,1E),&]Zghlnaanémlo’&&apzpfﬁz-ﬂ eanby ArCHQ)r H81-4.87 (m, 1H, t I

ri s(hydroxyne I 3 lR! eogl ycan
Degr adat i on. 206%@%;% )eéét Eo4: %SC?S@'B’I gg%ﬁ‘%]@' ?ﬁné@#éégﬁlr%%%ﬁngﬂ)ged
pr ot eogt ycqg delgriatigd (mu2H)f1.54-1.6@ (m.a3H),0M8 m/2 3gel (Mot 228; 210, Bﬁa: f ];cOi nt shvvas
i nvestigated iny, .\ ' g1 i asep y fromthe
distal foreli rrbr!S '?'ﬁ)llyraltsséh(')#&ﬁée{iggq'l%%@'@'%%%t ﬁ@glr'(s?h‘cagl%\%g?ﬁrh"é%i nt showed no
clinical sign dEDEkES £7ALs),dIGNNRICDTHhES d24.83 (C3Yct 7048 (CH) 4DIR (OM,X. h a sterile
bi opsy punch to the dianeter 25 of 3.5nm wi th conparabl e thickness. The

pool ed) punched cartil age was washed and incubated in 20 m of Ham's F12
medi um wi t h 5%ExB@péedl 3r6 anti biotics for 72 hr at 37C for recovery.

Roco  Cof 1hoar kel ol ot 2 ER 8RR REaLs bRy bER | o (750 (1
i ncubated for 72 h Eta _Sﬁﬁbmsa’pnmidiydhabide hydrathimige Y0565 fimel) MBIt s was
washed ol OO imd ks S ey RRIFRYE 711092 L e RE IR Dat od | 1

serum free) F- medi um g overnig - ants wer en 1 ncubated in
SUBSTTTUTE SHEMRS straddontS minaproamierperaioR Thiowas addmire apoipliaref$: 00160 59

chloro-3-methoxy-{1,2,4]thiadiazole (0.38 g, 2.5 mmol, prepared according to

20 the procedure by Goerdeler, J. et al. in Chem. Ber. 1955, 88, 843 ) in DMF
(15 mL). Then, tetra-butylammonium bromide (50 mg) was added and the
resulting suspension was heated at 80-85°C for 1.5 h. On cooling to room
temperature, the reaction mixture was diluted with water and ethyl acetate.
The organic layer was coliected, washed with brine, sat. Sodium bicarbonate

o5  Ssolution, brine, dried (sodium sulfate), filtered and concentrated in vacuo.
Purification by column chromatography on silica gel using a solvent mixture of
dichloromethane and methanol (95/5 and 9/1) afforded
2-(3-methoxy-[1,2,4]thiadiazol-5-ylamino)-acetamide (75 mg, 16%) as a white
solid. 'H-NMR (MeOD) & 4.03 (8, 2H, NCH2), 3.94 (s, 3H, OMe); *C-NMR

3p (MeOD) 5 182.0, 173.3, 170.0, 56.7 (MeQ), 47.9; MS (m/z) 189 (M*+1), 172,
144, 87.
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gquadruplicate in fresh, serumfree nediuns containing varied concentrations
of Apo-501 (10'', 10'i, 10'i, and 10'') for 24 h. On the next d%é% each
cartilage 5 was washed and transferred to a well in a 24-me?$AHQ €002 5
which 1 m of freshly prepared nedium (serumfree, 3% Ab) that contains
correspondi ng Apo-501 concentration and 50 ng of IL-~ was added. The
explants were incubated for 72 h at 37C. The extent of proteoglycan
degradation in each cartilage treated with different concentrati ons of
Apo501 was determ ned by 10 neasuring the radioactivity of ~sSJ

sul f at e- gl ycosam nogl ycans by a liquid scintillation co npl e of 100
~cl medi um wasVe¥#EE to 5 nl of scintillation cocktail ?%géff/o@f e)

Becknmann) and counted. Proteoglycan degéadati on was expressed as

radi ol abel | ed gl ycosam nogl ycans rel eaSed into the nedia (counts per mn
per nQ per dry weight (ng) of cartilage. 15 As shown in Fig. 2, Apo501
denonstrat ed arEx'hmEjety'tory effect on the IL1 induced proteoglycan
degradation. Apo501 resulted in a significant reduction (60% of IL-1 (50
ngl m ) - i nduced Adegrfieraration °6f3-fn€m>9l-[g?ﬂl‘h@@?@é&ybm%gﬁﬂy@Q!d (p = 0.023) at

1. 375 di sBbot [RUPLTTT o Aot R Toliatiezchs v gbene b ool neral
formula (I1): Y ~Ninasimilarvianrgr 2s ¢dscibetitn eXample 4,haisuspensiomefceut i cal |y
accent able 5o biohl e e v phabate o) £ BRI il San, & Pt
attached to thedded tadthyidmind (127 it 12 mrdolparal the résolting mixtute waostinedi ¢ from
oo o v 35 SHEA g i bed KR B, % Pl 9,
t he unsat uj@t echethoxd]1i2s4]ttadlaeale (0.28'¢; 2cSminol) in VB (ESCmE) Diienf feraN or O at om
oo BrOY: ikl olitite [ ) s BB bR, 2 o2
Re R wherein #W8s hentrdost 8085°tipd1.6heOn ooolihg vemomlitémpperitare, thg a strai ght or
branched chai nregf:tio% nIii%ur% m?a%rmpo%tned%tp%g%ua?gnd the product was purified by
column chromatography on silica gel using a solvent mixture of hexane and
15  ethyl acetate (6/4) thereby affording (3-methoxy-[1,2,4]thiadiazol-5-ylamino)
-acetic acid methyl ester (310 mg, 60.1%) as a white solid. *H-NMR (CDCI,) §
7.20 (br.s, 1H, NH), 4.12 (br. s, 2H, NCH,), 3.91 (s, 3H, OMe), 3.74 (s, 3H,
OMe); »C-NMR (CDCl,) d 182.5 (C3), 170.0 (C=0), 168.1 (C5), 56.2 (OMe),
52.6 (OMe), 46.1 (CH,).
20
B. Proceeding in a similar manner as described in example 5A, the
following compounds were prepared:
(3-n-Butoxy-[1,2,4]thiadiazol-5-ylamino)-acetic acid methyl ester or N4{3-n-
butoxy-[1,2,4]-thiadiazol-5-yl}-glycine methyl ester, off-white solid on standing,
25 65% yleld. '"H-NMR (CDCl,) & 6.98 (br. s,1H, NH), 4.29 (t, J=5.0 Hz, 2H,
OCH,), 4.18 (br. s, 2H, NCH,), 3.80 (s, 3H, OMe), 1.75 (m, 2H, OCH, CH,),
1.46 (m, 2H, CH, CH,), 0.94 (t, J=7.1 Hz, 3H, CH,); *C-NMR (CDCl,) 5 182.1
(C3), 170.0 (C=0), 167.8 (C5), 69.0 (OCH,), 52.7 (OMe), 46.1 (NCH,), 30.9,
19.0, 13.7.

30
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Rf represents |ower alkyl having a straight or branched chain of 1 to 4
carbon atons; 35 29 August 2002 61 R represents |ower al kyl havi a
strai ght or branched chain of 1 to 4 carbon atons; R~ repre@@ﬁﬂ@uﬁ

al kyl having a straight or branched chain of 1 to 4 carbon atons, or benzyl
which js unsubstituted or 5 nonosubstituted to trisubstituted by identical
or different substituents selected fromthe group fluorine, chlorine,
brom ne, vitro) cyano) |ower alkyl, nethylthio) |ower alkoxy,
trifluoronmethyl, trifluoronethoxy, difluoronethoxy, trifluoronethylthio,
met hoxycar bonye ofis@@pxycar bonyl , 10 net hoxi m no- net hyl , pepélsomaisori noet hyl ,
et hoxi m nonet hyl cycl opentyl, cycl ohexyl, 1, 3-propanediyl)

but - 2-eve-di -1, 4yl, 1, 4-butanediyl, an@5phenyl, benzyl) phenoxy or

benzyl oxy in each case unsubstituted or nonosubstituted to trisubstituted
in the phenyl noiety by identical or different 15 substituents sel ected

fromthe group l%@r@]@!"ta\ﬂlj) B52.4hhizdierels:yiaminalacetis acidmosthyd esten asbet3- al koxy,
| | kyl ,
ower  al Ky n%fnhyﬁhl'["{ ? ﬁ]rtrlﬁﬁlgidf' 16 tyﬁgﬁé ﬂé’ J'nethglrés fek- nggﬂfﬁ%é’% yield. (1)

di f1 uor onet hoxy, uor one 0 an Y I's sel ect
| oner al kogy, [I''bNMR EREILDSI7KIGAA40 (m%rArd‘rqﬂdd‘"‘R.cﬁﬁi-ﬁ betmi2bchicGHoxy, and

| ower heterocygl rge I J taonal |y
substituted w '?h#'{grlt %Qﬁygéﬁgt ?%hﬁ@e‘% qsqé 'f??(x)smzt%e%grc(?&gp dEi'no) al koxy,
25 Ihydlr (lzx?/, halNMR ¢20GCL) 3 18Bl6\(Ca)1R20 (Ch)al 70,0 @:O).d37(22)132 avies.5qCky | I : (lzwler
cycl oal ky y aryl al Ky
| oner aryl al kemﬁho)hﬁz\i’e?&%& e'P%St)c( ‘VF hﬁiw ?‘gcﬁﬂt#e {51‘0'&1% Jor aryl ring
30 is optionally substituted with 1 to 2 substituents selected fromthe
group am no, IS d, di.al kyl am no;
(3) lower ko%@l&MB‘Eﬂ%TV %ﬁ‘p)ﬂ&; ﬁ{h'a% °('?1)V'am"é?¥ Sﬁé'dé'? &ybes&?r for mul a:
29 iAugiJit % 2002 oﬁ&—{@(ﬁf-ﬁ@@ _)lllmdlahymnmlmi!ad‘&pr ssllpgllydnd mmlwl elaieKMibht I oY\elr "
cycl oal ky cl. r C Y, aryl al ky
Wherein the a Rgmapicy Skl e G St adble weBiRip 1t o 2
substituents seﬁeahed BB (=T, mizgﬂ.aﬂpam‘ri) M5H eadhk 0x@H), B)adﬂc%y(m. BH| 0, ami no,
al kyl am no, yl rba oyl HR2-NCV O
15 with R2 bel bh 8%&% ‘aﬁe@' (f@')' ﬁﬁ% ed rb\ﬂg?%ﬂ :Léﬁ gun‘#'ﬁ'o | ower
di al kyl am y30; NCH,), 3.71 (s, 3H, OMe); *C-NMR (CDCl,) 3 183.6 (C3), 172.0 (C5), 169.8

(C=0), 136.3, 127.3, 123.0, 121.9, 119.3, 119.2, 111.4, 111.3, 52.6 (OMe),

46.5 (NCH,), 29.7 _(lnCH,).

{3-[1-Phenyl-1-(tetrahydropyran-2-yloxy)-methyl]-[1,2,4]thiadiazol-5-ylamino}-

20  acetic acid methyl ester or N-{3-[1-Pheny}-1-(tetrahydropyran-2-yloxy)-
methyl}H1,2,4]-thiadiazol-5-yl)glycine methyl ester; colorlesé oil, 89% yield.
'H-NMR (CDC\,) & (diasterecisomers) 7.45-7.55 (m, 2H, Ar-H), 7.23-7.40 (m,
3H, Ar-H), 7.00 and 6.65 (br. s, 0.5H and 0.5H each, NH), 5.91 and 5.87 (s,
0.5H and 0.5H each, aH), 4.85 and 4.66 (t, 0.5H and 0.5H each, OCHO),

25  4.08 (s, 2H, NCH,), 3.78 (s, 3H, OMe), 3.52-4.05 (m, 2H, OCH,), 1.56-1.92
(m, 6H, 3CH,).

30
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(7) amde of fornmula: 20 - ORZ-CNwth RZ being as defined above; 25 (8)
a group of formula: -NA-R wherein Ais as defined above and the carboxyl
30 tem~inal of Ais directly attached to the nitrogen of the9August2002

3-am no-1, 2, 4-t hi adi azol e, R represents hydrogen, |ower al kanoyl, |ower
cycloalkylcarbonyl, | ower- al koxycar bonyl, | ower aryIaIkonxycarbonyI or N
protecting group and R is hydrogen, |ower alkyl, |lower 35 al kenyl, |ower

al kynyl in which the unsaturated bond is at |east one carbon renoved from
the N atom 29 August 2002 63 (9) al cohol of fornmula: OH RZ-C5 Hwith RZ

being as defined a (10) sulfone of forrmula: O 10 Rzpéﬁ R2 bei ng
as defined abO\)’%0 ?%(11 ) sul foxide of fornula: R-- A\%@ ei ng as
defined above; 20 (12) sul fonan de of fa@ghul a: ONRZS—NaOHZS with R2
bei ng as defined above; (13) |ower alkylthio, |ower arylalkylthio,

arylthio; (14) a group of formula: 30 -CHz-A-Ww th A as defined above and
the N-termnal o AH’rSced'uihgdrtd Mnﬂﬁrtrwihedaidkstﬁb@dﬂﬁthblemﬁ. tgd W bei ng as

defi ned above; ?@& H‘g’é' R J;“ - NRSR 29 August 2002 s4
in which R3 and '®EVRp&oN 8% '(ﬁ'@r‘i‘?ﬂasﬁ kyl, ar aI kyl) , heterocyclyl,
het erocycl ykal ky.{3- Réthaxy{1) E‘h]mzbﬁ&?l}llehélﬂ@hafhwefstéfm with the N-atom a

five or a six nenpbered ri n& sel ected Tromthe group piperidinyl,
pyrrolidinyl, 5NBp@ehond]ekhiadiazals-K-isolgucine melhyl 66tehi per azi ne optional Iy

substi tuted V"'tlﬂl-{@)/r'hétﬂ dubesljw&wsiscyrya@h.kwnethwea{ekyl and aryl. 2. 3-5
di substituted 1, 2, I azol e conpounds, haviing the 10 general fornula

(11): Y ~NN"\ Nf{3-\ m@tbp)(yr[]t $.4thiadiazol-5- yl}-prohne methyl ester
N-{3- methoxy-[1,2,4]}-thiadiazol-5-yl}-phenylalanine methyl ester

10  N<{3- methoxy-[1,2,4]}-thiadiazol-5-yl}-tyrosine methyl ester
N-{3- methoxy-[1,2,4]-thiadiazol-5-yl}-serine methyl ester
N-{3- methoxy-[1,2,4)-thiadiazol-5-yl}-threonine methyl ester

D. Preparation of N-(3-methoxy-[1,2,4]thiadiazo-5-yl)-L-proline methyl
15 ester.

To a suspension of L-proline methyl ester hydrochloride (331 mg, 2
mmol) in DMF (15 mL) was added triethylamine (0.56 mL, 4 mmol) and the
resulting mixture was stirred for 10 min at room temperature. Then, a solution
of 5-chloro-3-methoxy-{1,2,4]thiadiazole (151 mg, 1 mmol) in DMF (5 mL)

20  Wwas added dropwise. The resulting reaction mixture was stirred at room
temperature for 16h. The mixture was diluted with water and ethyl acetate.
The organic layer was collected, washed with brine, dried (sodium sulfate),
filtered and concentrated in vacuo, Purification by column chromatography on
silica gel using a solvent mixture of hexane and ethyl acetate (1/1) afforded

25  N-(3-methoxy-[1,2,4]thiadiazo-5-yl)-L-proline methyl ester (210 mg, 86.4%) as
a light yetlow oil. 'H-NMR (CDCl,) & 4.50 (m, 1H, CHCO,), 3.96 (s, 3H, OMs),
3.75 (s, 3H, OMe), 3.55 (m, 1H, NCHpro), 3.40 (m, 1H, NCHpro), 2.11-2.35
(m, 4H, 2CH_pro).

30
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or their pharmaceutically acceptable salts thereof, wherein A-VVis

gl yci nam de, | eucyl-proline, isoleucyl-proline, Ieucyloctahgdro 1

i ndol e- 2-carboxylic acid, isoleucyt-octahydro-1 Hindole 20 %9@39%@@9?|c
acid, |eucyl-octahydrocycl openta[ b] pyrrol e-2-carboxylic acid,

|soleucyl oct ahydr ocycl opent a[ bdpyrrol e-2-carboxylic acid or Ais an am no
acid residue A or a dipeptide A -AZ with the Nternminal of Adirectly
attached to the C5 of the 1,2,4-thiadiazole ring or an isotere formthereof
and Wis -CH, -NHZ, |ower alkoxy, | ower 25 al kyl am no, the am no acid A, is
selected fromthe group alanyl, [3alanyl, arginyl, aspart

gl utam nyl , hi YOPU4spz? |soleucyl | eucyl, lysyl, nEthloan¥C%%8I ucy

norval yl , onlthyl) phenyl al anyl , pronI37seryI trypt ophyl, tyrosyl, vaIyI,
4- am nobut anoyl , 2,6-dianinohexanoy|, 3d|an1nopropanoyl :

2, 4- di am nobut anoyl and 2,5-dianinopentanoy| 30 when A~ is

2, 6-di am nohexagpithpled 3- di am nopropanoyl, 2,4 di am nobutanoyl and

2, 5- dlanlnopentanoy? the N-attachnment point is either at the a-NH2 or the
am no acid si deAc halprﬁmmogpb%@mﬂQOWM Qélt@ledeMI f-yleminohecefproide onl any| |

I I | ut |, histid I
Iosgl ZIII:/yI aqr gIJ(r:WI‘SL{aaI%%FInyIrb M%EZPI'%QI'%UCW 'no?v;i ;Ilm ngr ni tlhfll I Y
phenyl al anyl pr ol y[The esten (101 tﬂg,yfpﬁ owioel)lwas stirkdi vithcags sm@06ia (65 mbyafosy|
val i 201 N0l | 2eeahRatihon) 06 S HRerdnid AR Sivas SaLeA UM Vot

octahydrocyclope
oct ahydr o- 1H- i smatedal$ WereJremmkadrlyI/acuo The residue was purified by column

t ahyd I ta
gc2a3y4{ gtc I/ghgp n r%‘?i’gél}' Icig‘gIéIF'BgﬁfPI,"e?Ié‘?f’gI'Iﬁc?I dichjoromsthane 8™ necar bony! :
5 and Y is ,pel anétaghd (snmmdrébydﬁomrg al koxy) | ower cycl oal koxy) | ower

o aryl ting | L BaTEBRI{ry ABREre R B R 2 o Bl of BB < ocl oot o

fromthe group safid.no, al koxy, hydroxy, hal o, am no, al kyl am no,

di al kyl am no; (2) lower alkyl, |lower cycloal kyl, |ower heterocyclylal kyl,
het erocyclyl, aryl, lower arylalkyl, |lower arylal kenyl, 75 | ower

het er ocycl yl al I&nyl lnv&mﬁrlmanha a8|dleydribed inaaxgmplei6AQthe followingonal | y
substituted with ds subrsh?r%%ent s selected fromthe group am no, al koxy,
hydr oxy, hdbo, °ampﬁs5" NHGPERTRY) and di al kyl amino; 20 (3) | ower

3/Ih ko>r<]ycF;§r bonyl , zmmhfxuw [1 quhnamamgﬁlmlgw)matamfdefonamsllaan-bmoisz C_ 2|5 : nI ol
ic repre 0 a#% erocycl yl al ky

het er ocycl yl , 3?31@“?%&%?"%’%5’2‘?’ y gﬁ%f‘ﬂ%t I&I"ﬁIﬁ’r%’ 1€§I’)rrat| cringis
optional 'y subsi4biset;eH-NWMR (DMSOD 328.5U(bs.ts, tH) &iht).7.Spbe st idtiNH)L.GM4 he group
carbamoyl - gr sugDar Py, A3, 288 RE 2 cERS Tefer, -pEHE AR ) e
above: o0  1.63(m, 2H, OCH, CH,), 1.38 (m, 2H, CH, CH;,),OQO (t, J=7.2 Hz, 3H, CH,),

*C-NMR (DMSO) & 181.6 (C3), 169.9 (C=0), 167.1 (C5), 67.9 (OCH,), 46.8

(NCH,), 30.5, 18.8, 13.6; MS (m/z) 231 (M*+1), 253, 231, 202, 175, 99, 83,

61.

25  2-[3-(3-Phenylallyl)-{1,2 4]thiadiazol-5-ylamino]-acetamide or B-N-{3-
cinnamyl-[1,2,4]-thiadlazol-5-yl}-glycinamide; white solid, 85% yield. M.p.
150.0-152.5°C; 'H-NMR (MeOD) & 7.37-7.39 (m, 2H, Ar-H), 7.27-7.31 (m,
2H, Ar-H), 7.18-7.22 (m, 1H, Ar-H), 6.42-8.55 (m, 2H, HC=CH), 4.09 (s, 2H,
NCH,), 3.59 (d, J=6.2 Hz, 2H, C=CCH,); MS (m/z) 275 (M*+1), 258, 230, 188,

qp 152,117,901,
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29 August 2002 66 (6) am no, |ower al kylam no, |ower dialkylamno; (7)

am de of fornmula: O5 p RZZCNH with R2 being as defined above; 10 (8) a
group of formula: -NNA-R R wherein Ais as defined above aR8AusestcZ0oxy|
15 terminal of Ais directly attached to the nitrogen of the

3-am no-1, 2, 4-t hi adi azol e) R represents hydrogen, |ower al kanoyl, |ower
cycl oal kyI carbonyl, |ower al koxyl carbonyl) |ower aryl al kyl oxycarbonyl or N
protecting group and R is hydr ogen, |ower al kyl, |lower 20 al kenyl, |ower

al kynyl in which the unsaturated bond is at |east one carbon renoved from

the N atom (9) 34/ ghol of fornula: OH 25 R2 - C H withRg-Rajbyg as defi ned
above; 30 (10) 9 one of formula: O1 RZ g a 0 with R2 being as defined

above; 35 (11 ) sulfoxide of formula: 3 9 August 2002 67 Rz.S Owth R2
bei ng as defined above; 5 (12) sul fonanide of fornula: ORZ-S-NOHwith R
bei ng as defined above; (13) |ower alkylthio, |ower arylalkylthio,

arylthio; 15 (I1# (@HM&N@-yHetﬁy@J[W,hﬁ\ladlﬁdZS@laWﬁM £&ta‘?n|§§ovfbiﬁlé@-ed above and

the NNterminal of Ais difect attached to the nethyl ene and W bei ng as

def i ned above; $0Hndp-3ximgtoid! 8 Hhiadinzrks- nglmm'dmﬁﬂmﬂe solighi ch R3 and R
g em}lggegg%dentdmwyw M.p256d &Yoo 5°betrﬁNW®M§0) 6"89466({ Acy gy Aykyl . R3 and
NH), 7.58 (d, J=7.9 Hz, 1H), 7.53 (br. s, 1H, NH), 7.35 (d, J=8.1 Hz, 1H),
7.20 (br. s, 1H), 7.07 (t, J=7.3 Hz, 1H), 6.97 {t, J=7.5 Hz, 1H) , 4.04 (s, 2H, In-
CH,), 3.94 (d, J=5.4 Hz, 2H, NCH,); C-NMR (DMSO) & 182.9 (C3), 171.7
(C5), 170.2 (C=0), 136.2, 127.2, 123.4, 120.9, 118.9, 118.3, 111.3, 110.5,
10  47.3 (NCH,), 29.3 (InCH,); MS (m/z) 288 (M"+1), 271, 243, 184, 155, 130.
2-{3-[Pheny!-(tetrahydropyran-2-yloxy)-methyl}-{1,2,4]thiadiazol-5-ylamino)-
acetamide or B-N-{3-[Phenyl-(tetrahydropyran-2-yloxy)-methyi])-{1,2,4}-
thiadiazol-5-yl}-glycinamide; white solid, 80.2% yield. M.p. 147.5-148.5°C; 'H-
15 NMR(CDCl,) & (diastereoisomers) 7.50-7.52 (m, 3H, Ar-H), 7.28-7.38 (m,
2H, Ar-H), 6.82 and 6.68 (br. t, 0.5H and 0.5H each, NHCH,), 6.08 and 5.98
(br. s, 0.5H and 0.5H each, NH), 5.92 and 5.87 (s, 0.5H and 0.5H each, aH),
5.68 (br. s, 1H, NH), 4.86 and 4.65 (t, J=3.7 Hz, 0.5H and 0.5H each, OCHO),
3.99 (t, J=6.5 Hz, 2H, NCH,), 3.52-4.05 (m, 2H, OCH,), 1.52-1.80 (m, 6H,

20 3CH).

C. Inasimilar manner as described in example 6A, the following
compounds are prepared:
B-N-{3- n-butoxy-[1,2,4)-thiadiazol-5-yl}-alaninamide
25  B-N-{3- n-butoxy-[1,2,4]-thiadiazol-5-yl}-phenylalaninamide
B-N-{3- n-butoxy-[1,2,4]-thiadiazol-5-yi}-leucinamide
B-N-{3- n-butoxy-{1,2,4]-thiadiazol-5-yl}-isoleucinamide
B-N-{3- n-butoxy-[1,2.4hiadiazol-5-yl}-tyrosinamide

30
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together formwith the NNatoma five or a six nmenbered ring selected from
the group piperidinyl) pyrrolidinyl, piperazinyl wwth the N-4 position of

pi perazine optionally substituted with pyridyl, heterocycly28 Ayt 2002

aral kyl and aryl. 30 3. 3-5 disubstituted 1,2, 4-thiadi azol e conpounds,
having the general fornula (Il1): 35 ~N N ~X~A~-W (I11) 29 August 2002 68
or their pharnmaceutically acceptable salts thereof, wherein Ais an am no
acid residue) or a peptide containing 2 to 3 amino acid residues with the
N-term nal of A attached by the neans 5 of a spacer X to the C5 of the
1,2,4-thiadi azole ring, or an isosteric formthereof, X is a spacer

sel ect ed from VR&4§Pbup of fornmula -NHC - NH C- CH2 and crlcwxgﬁm, esents a
group of fornmula -N(R )2 or-OR wth R' bei ng i ndependently hydrogen, |ower
al kyl, 10 |l ower al kenyl, |ower al kynyl 391 which the unsaturated bond is at
| east one carbon removed fromthe N or O atom and Y is selected from 15
(1) |ower al ko ¥ é@\ﬂ,er cycl oal koxy, |ower aryl al koxy, heterocyclyl oxy, and
| ower heterocyc y'r' Koxy wherein the alkyl or aryl ring is optionally
substituted w Ah 1 FrepafationbENi(3-methbzy-[d ¢l 4lihiaatazblrSeyilit-leecygt profin@m no, al koxy,
hydr oxy, hal o, al kyl am no) dial kyl am no; 20 (2) | ower alkyl) |ower
cycl oal kyl§ | omm Cféfeé Tocycl yl al kyl, heterocyclyl, aryl, |ower arylalkyl,

| ower aryl al kenyl, Al sphsion bﬂﬂ-enmyld}pfbl&iekﬁmWI evtBeKyaidehibiide (8J6lgyRoor aryl ring

o oup ot e, a5y B S Rr bR 0 SRS L P e

(3)C Ig\gler ggkzamﬂ[m%dzta) %gw) Bm(m%’bthﬂ%mé% emkeo?mll)g*hw ©b m‘m)rlrml a: OR2
ugus In I C resents (6] r al ower

cycloal kyl, lo StWéﬁéF@EWFWP%{F‘HSﬁM @rﬁ‘fiﬂt?ﬁ? utiog,of p-chipiudsy  ar yI al kyl

wherein thg al dﬁuinofa,ruqrqmaiazolégrmgaommpinw ﬂ(@ﬁﬂ?bhdtﬁfrﬁd with 1to 2

substituent’s sel ected from the an no) hydr ox hal o, am no,

al kyl armi no, _di BHtAgTERARHE Drqreide (158 Mok his,Adced aeﬁ)thsfesmypwxyre W0 R2.N-Ch O

with R2 bei ng Sivred of fobRdePperiBie 624 IR ThE PlactichRikturd Wad qighéied withwer

di al kyl am no; water and extracted into ethyl acetate. The organic layer was washed with a

saturated solution of sodium bicarbonate, brine, dried (sodium sulfate),

15 filtered and concentrated in vacuo. Purification by column chromatography on
silica gel using a mixture of hexane and ethyl acetate (7/3 and 6/4) afforded
N-(3-methoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline methyl ester (1.92 g,
53.9%) as as an off-white foam. 'H-NMR (CDCl,) & 7.10 (d, J=8.5 Hz, 1H,
NHCH), 4.74 (m, 1H, NHCH), 4.57 (dd, J=8.6, 4.6 Hz, 1H, CHCO,), 3.92 (s,

op 3H, OMe), 3.85 (m, 1H), 3.69 (s, 3H, OMe), 3.62 (m, 1H), 2.17-2.23 (m, 1H),
1.95-2.07 (m, 4H), 1.77-1.82 (m, 1H), 1.59-1.66 (m, 1H), 0.97 (d, J=6.5 Hz,
3H, Me), 0.94 (d, J=6.7 Hz, 3H, Me); MS (m/z) 357 (M’+1) 228, 200, 130,
101, 70.

25 B. In a similar manner, the following compounds were prepared:
N-(3-Butoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline methyl ester, light yellow
oil, 20.3% yield. '"H-NMR (CDCl,) & 7.25 (d, J=8.8 Hz, 1H, NHCH), 4.75 (m,
1H, NHCH), 4.58 (dd, J=8.6, 4.6 Hz, 1H, CHCO,), 4.23 (t, J=6.8 Hz, 2H,
OCH,), 3.92 (m, 1H), 3.61-3.72 (m, 1H), 3.69 (s, 3H, OMe), 2.20-2.25 (m,

39  1H), 1.98-2.08 (m, 3H), 1.63-1.82 (m, 5H), 1.39-1.45 (m, 2H), 0.90-0.87 (m,
9H, 3Me).
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15 (7) amde of formula: O R2-C-N20 with R being as defined above; (8) a

group of formul a:
terminal of Ais directly attached to the nitrogen of the
3-am no-1, 2, 4-thiadi azol e, R represents hydrogen) |ower al kanoyl,

-N-A-R 25 wherein Ais as defined above and the carboxyl
29 August 2002

| ower

cycl oal kycar bonyl , | ower al koxyl carbonyl) |ower arylakyl oxycarbonyl or N 30
protec}ing group and R being as defined as above; (9) al cohol of fornula:

OH R2 35

29 August 2002 70 with RZ being as defined above;

(10)

sulfone of fornula: 5 Oa R2.S a Owith R2 being as defined above; 10 (11)

sul foxide of formula: RZS Owth R2 being as defined above;

15 (12)

sul fonani de ofWeHM# a: O RZ-S-N pl 20 O H with RZ bei nBCHEAMMIOeq above:
(13) lower alkylthio, Iower arylalkylthio, arylthio; 25 (14) a group of
fornula: -CHZ-A-Wwith A as defined abve and the N-terninal of

directly attached to the nethyl ene and Wbeing as defined above;

Ais
30 (15) a

Sralkyl, hot or RyRmI O zsbRR R e Car e el et RN 35 | oget hei

formwi th the géspiien M.pl i15420-054. 590$1H<Nmarmecgﬂd 3 14/8.16 ¢he2H,e6-H) om t he group

pi peridinyl,
optional |l ys

10

15

20

25

30

rroI|d|n i peraz N-4 position of
Db Gonint 7 Mgl HRCH. 7 407,43 (m, H, R 502P 00 H, RAcR),

4.68 (dd. J—B.G. 4.6 Hz, 1H, CHCO,), 4.09-4.14 (m, 1H), 3.77-3.82 (m, 1H),
3.76 (s, 3H, OMe), 1.72-2.29 (m, TH), 1.09 (d, J=6.5 Hz, 3H, Me), 0.98 (d,
=6.6 Hz, 3H, Me). '

N-(3-Methyl-{1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline methyl ester, white solid,

30% yield. M.p. 88-89°C; 'H-NMR (CDCL,) 6 7.80 (d, J=8.6 Hz, 1H, NHCH),

4.68 (m, 1H, NHCH), 4.58 (dd, J=8.6, 4.6 Hz, 1H, CHCO,), 3.94-3.98 (m, 1H),

3.62-3.68 (m, 1H), 3.68 (s, 3H, OMe), 2.31 (s, 3H, Me), 2.07-2.22 (m, 1H),

1.96-2.07 (m, 3H), 1.69-1.79 (m, 4H), 0.96 (d, J=6.6 Hz, 3H, Me), 0.94 (d,
=6.7 Hz, 3H, Me).

C. Proceeding in a similar manner as described in example 7A, the
following compounds are prepared:
N-(3-Methoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-octahydro-(3aS, 6aS)-
cyclopentan{b]pyrrole- 2(S)-carboxylic acid methyl ester
N-(3-Methoxy-[1,2,4}thiadiazol-5-yl)-L-leucyl-{4-tert-butoxycarbonyl}piperazine
- 2(R or S)-carboxylic acid methyl ester
N-(3-Methoxy-{1,2,4]thiadiazol-5-yl)-L-leucyl-decahydro-(4aR,8aS)-
isoquinoline-3(S)-carboxic acid methyl ester
N-(3-Methoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-octahydroindole- 2-carboxylic
acid methyl ester '
N-(3-Methoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-indoline-2-carboxylic acid
methyl ester

N-(3-Methoxy-{1,2 4]th|adlazol-s-yl)-L-lsoleucyl-L-octahydrolndoie- 2-
carboxylic acid methyl ester
N-(3-Methoxy-[1,2,4]thiadiazol-5-yl)-L-isoleucyl-L- L-octahydro-(3aS, 6aS)-
cyclopentan[b]pyrrole- 2(S)-carboxylic acid methyl ester.

SUBSTITUTE SHEET (RULE 26)
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substituted with pyridyl, heterocyclyl, alkyl, aralkyl and aryl. 5 4. 3-5
di substituted 1, 2, 4-thi adi azol e conpounds, having the general fornula (I~:
Y ~N 10 N~~w N~~'~It S R 15 or their pharnaceutical |y accept?@fugust?qo2
thereof, wherein Ais an am no acid residue, or a peptide containing 2 to 3
am no acid residues, the carboxyl termnal of Ais directly attached to the
nitrogen of the 5-amno 1, 2,4-thiadiazole and R represents hydrogen, | ower
al kanoyl, | ower cycl oal kyl carbonyl, | ower 20 al koxyl carbonyl, | ower

aryl al kyl oxycarbonyl or N protecting group and R is hydrogen, |ower alkyl,
| ower al kenyl, | ower al kynyl in which the unsaturated b ' | east one
carbon renoved MY ™ he N atom and Y is sel ected fronlqggK%%Tﬁ#%mer

al koxy, |ower cycloal koxy, |ower aryl al koxy, heterocyclyl oxy, and | ower

het erocycl yl al koxy wherein the alkyl or aryl ring is optionally substituted
with 1 to 2 substituents selected fromthe group am no, al koxy, ' 30

hydr oxy) hal o, Qg&ﬂﬂesalkylanino, di al kylam no; (2) |ower alkyl, |ower
cycl oal kyl, | ower heterocyclylal kyl, heterocyclyl, aryl, |ower arylal kyl,

| ower aryl al ken?tepanat'm@qfAz@t%lom@mw{1a2'ﬂ81ig¢iazomél)eh-l¢usm-mlh9| or aryl ring
35 is optionall eﬁ\ﬁéﬁﬁt“ted with 1 to 2 substituents selected fromthe
group am n® al oxy, ydroxy, hal o, amino, alkylamno, and dial kyl am no

29 August 2002 72 ( 3)solutioneef Nal-leugyltenrdfine yiethytestds bygrochléritle (22R gt ®ne gr oup of

| ower het or ocycTyPheR HelrgErER 28R E Py, AR 80D wab B 7S, &7 T e
al kyl or ar omat icomitempggratgredprt 15omial Then1@sdutios of 3-citlerdmethyh5-ghloro- 2 .
21yl ari no. i ¥R RETE Wk o NS P My Bt e Ep om0 "
Ow th R2 hgi nobremidd¢flomg) wairadeed 26d (He)resaslting mixtiire was stifréd/dtaconno, | ower
LA KA O (et oAb i ridee s Hentna Wb i dFand™ 0 2
extracted into ethyl acetate. The organic layer was washed with a saturated
ammonium chloride solution, brine, dried (sodium suifate), filtered and
concentrated in vacuo. Purification by column chromatography on silica gel
45  using a mixture of hexane and ethyl acetate (7/3, 6/4 and 1/1) afforded N-(3-
chloromethyi-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline methyl ester as a white
foam, 0.49 g, 65.3% yield. 'H-NMR (CDC),) 8 7.56 (d, J=8.2 Hz, 1H, NHCH),
4.78 (m, 1H, NHCH), 4.60 (dd, J=8.5, 4.6 Hz, 1H, CHCO,), 4.46 (s, 2H,
CH,CI), 4.09 (m, 1H), 3.69-3.73 (m, 1H), 3.74 (s, 3H, OMe), 2.25-2.30 (m,
20 1H), 1.68-2.11 (m, 6H), 0.99-1.03 (2d, 6H, 2Me); MS (m/z) 375 (M*+1), 357,
305, 246, 218, 162, 150, 130.

Example 9
Preparation of N{3-[1-[4-(2-pyridyl)piperazinyl}-methyl}-[1,2,4]thiadiazol-5-yi}-
25 L-leucyl-L-proline methyl ester.

A mixture of N-(3-chloromethyl-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline
methyl ester (0.45 g, 1.2 mmol), 1-(2-pyridyl)piperazine (0.62 mL, 4 mmol),
triethylamine (1.2 mL., 8 mmol) and tetra-butylammonium bromide (100 mg) in
DMF (20 mL) was stirred at room temperature for 24 h. The reaction mixture

3p  Wwas diluted with water and ethyl acetate, The organic layer was collected,
washed with water, dried (sodium sulfate), filtered and concentrated in vacuo
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wherein A is as defined above and the carboxyl termnal of Ais directly
attached to the nitrogen of the 3-amno-1, 2, 4-thiadiazole, R represents
hydrogen, 35 | ower al kanoyl, |ower cycloal kyl carbonyl, | ower29August2002

al koxyl car bonyl, |ower aryl aI kyl oxycarbonyl or N protecting group and R is
hydr ogen, |ower alkyl, |ower 29 August 2002 73 al kenyl, lower al kynyl in
whi ch the unsaturated bond is at | east one carbon renoved fromthe N atom
5 (9) alcohol of formula: OH R2-CI Hwith RZ being as defined above; 10
(10) sulfone of formula: OR2 S15 Owith RZ being as defined above; (11)
sul foxide of formula.: 20 Owth R2 bei ng as defined above; &112)

sul fonam de of WP&¥4HHa: OR2 S-NIl | OH 30 with R2 bei ﬁﬁ“ﬁ‘é’”&@ ned above;
(13) lower alkylthio, |ower arylal kyI t‘r‘% arylthio; (14) a group of
formula: 35 -CHZ-A-Wwi th A as defined™above and the N-term nal of A S
directly attached to the nethyl ene and Wbeing as defined above;

August 2002 7i1d g 2 Bardesh o puihédioh By coun Evom BB o 4oy and R

are independently al Kyl; aralkyl, heteroc R and
R4 when taken 8sip@®géeivent nfixiyrep %methaeolmn amwwmeﬂmoeaf@fdeﬂ M{3direnbered ring

sel ected from wth the N-4
position ot pi %‘2@7;& |Fl Sgia?ﬁmqftﬂm p%j{hfag ahg SMtlhlegéypegﬂﬁ'hghet erocycl yl,
al kyl, aral kyl methyl ﬁ@rlas alwhite.foam ®.55g09 £ 71 BE 1 'HENMB CDCH),88.1h{madi azol e
co ounds accor, r.2 wh Hz and Y is
asrrgefl ned in ﬁiﬁ%ﬁe 1%:} 12@0%@&%51@%?8?@ ‘ﬁ‘b %&t%%‘\l\/\herel nyis
met hoxy, whi chCHG:O)J—a(&l@d,r@tdwm{&Hz H, tjmmj), 32al(mb1H,INCHp®)) - acet ami de. 7.
N (o hoBut oyt 365urBr 45 2R, REHPRE, R ARk 2B T an. 2nCHy,
10  1.62-2.30 (m, 6H, 2CH_pro and CH,), 0.90-1.03 (2d, J=6.5 and 6.6 Hz, 7H,
2Me and 1CH); MS (m/z) 502 (M*+1), 459, 408, 382, 300, 253, 225, 176, 147,
121, 95.

Example 10
15  Preparation of N, N'-{3-methylene-[1,2,4]thiadiazol-5-yl}-di-{L-leucyl-L-proline
methyl ester}.

A solution of N-L-leucyl-L-proline methy! ester hydrochioride (2.22 g, 8
mmol) and triethylamine (2.8 mL, 20 mmol) in DMF (50 mL) was stirred at
room temperature for 15 min. Then, a solution of 3-chloromethyl-5-chloro-

20 [1.2.4]thiadiazole (0.34 g, 2 mmol) in DMF (10 mL) and tetra-butylammonium
bromide (100 mg) were added and the resulting mixture was heated at 75-
78°C for 19 h. The reaction mixture was quenched with water and extracted
into ethyl acetate. The organic layer was washed with water, dried (sodium
sulfate), filtered and concentrated in vacuo to a brown solid. Purification by

25  column chromatography on silica gel using a mixture of dichloromethane and
ethyl acetate (1/1) followed by a mixture of dichloromethane and methanol
(95/5) afforded N, N'-{3-methylene-{1,2,4]thiadiazol-5-yl}-di-{L-leucyl-L-proline
methyl ester}as a light yellow semi-solid (0.43 g, 37.1%). 'H-NMR (CDCl,) &
6.83 (d, J=6.8 Hz, 1H, SCNH), 4.78 (m, 1H, CHCO), 4.61 (dd, J= 8.7 and 4.8

30 Hz, 1H, CHCO,), 4.59 (m, 1H, CHCO), 4.42 (dd, J= 8.3 and 4.1 Hz, 1H,
CHCO,), 3.73 (s, 3H, OMe), 3.71 (s, 3H, OMe), 3.68 (m, 2H, N=CCH,), 3.38-
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20 8. A conpound according to claim5 wherein Y is cinnanyl

N-(3-Phenylal lyl}[1, 2,4]thiadi azol -5-yl am no] -acetam de. 9. A conpound
according to claim5 wherein Y is 1-HIndol -3-yl nmet hyl N-{3(28 August 2002
h-1ndol -3-yl nethyl )-[ 1, 2, 4] t hi adi azol - 5-yl am no}-acetam de. 25 10. 3-5

di substituted 1,2, 4-thi adi azol e conpounds according to claim1 or 2 wherein
A is either |eucyl-propyl or isoleucyl-propyl) Wis -OH and Y is as defined
inclaiml or 2. 30 11. Conpounds according to claim 10 wherein Ais

| eucyl -propyl, Wis -Od and Y is as defined in claim1l or 2. 12. Conpounds
according to cI aim 10 wherein A is isoleucyl-propyl, Wis -OH and Y is as
defined in cl ammydsey? 2. 35 13. A conpound accordi ng t o PEFEAMN0PE wherein Y
i s methoxy, which is

N- (3met hoxy-[ 1, 2, 4] t hi adi azol - 5-yl ) - L- 98ucyl - L- proline. 29 August 2002 75
14. A conmpound accor di ng to claim 11l wherein Y is n-butoxy) which is

N- ( 3But oxy- [1 dj | - 5- vl )sLs |- L- j,ne. A conpound
according to cl fﬂnf f%@é‘gq"?ﬁ%%")n’e{‘ﬁ?ﬁx% zg{ﬂg{:gzpﬁ?f@ %@Hﬁ

[ 1,2, 4] t hi adi aZOJ&5-565’[4)0L11=6EBWB?IanOBmHmMHWe dth@mqmﬁn@me ding to
clalmll \/\,herelnI +ﬁ$ t@zéjﬂ X&; ? ?

N- ( 3- Pheny#[ 1, 2( 4'11t) Qut 3 I2§ 126 e@équ_ proline. 10 17. A conpound
according claim12 wherein Y is nethoxy, which is N (3nethoxy-[ 1,

2, 4] t hi adi azol -5-y! % L-isol eucyl-L-proline. 18. A conpound according to
cl ai m 10 whi ch BX@mrledd 3- net hyi ene-[ 1, 2, 4] 15

t1 8' 3;“ aﬁol 5- YIAL - di preparbfincor - (B-nidttdxy-PE2,4)thidiaz0- S AFRRBH-LaFamedi Nng to claim
I C IS

{3-[4- (2-pyri dyl) pi Franse-poalagesolien of) NA3-methoxytti aPBiadiszoh S ¥iHeucy! - prol i ne.

20 20. Ac | 1
N, N~- { 3- rre?@il eneyﬁ'c&emg nﬁm?}ée?tgﬂz(graag ngm "1' ﬁrethanol (mm'b)r oﬂ I ne net hyl

-di -
ester}. 21. Comg %Ollé@t!@fmh@ﬂ“t%hxdf%'%@ 4vm|er264 mmnﬁ/uwe:mﬂm) A Wand Y
are as defined rﬂnﬂur@lvﬁb Jﬁd iPicIor%h, D‘gﬂfl neﬁ%nﬁ&?%é’fa@% %Qlfgtlﬁ' m 3 wherein

Xis -NHCCH2, A are a as Conmpounds
according to cmtwbqum@mvﬁd in vaeug angdhe residue wasidigsolved inavater (30 defrned in

claim3. 24. Cﬂ@QW&r@B%ﬁ@{hg&cE@tecﬁ'ﬁé &&%uwa%r%e CWécédlélhh' soanyl and Y

is as defined in claim3 ound according t l'arm 24 wherein Y

i s met hoxys whReidifiedwith s Hebsahien (pH ca. 5-53 A$ ayPluPioPYs ‘}"@Erﬂb%ﬁ'ﬂﬁ?ﬁe- i sol eucyl
i soanyl am de. sepkatéy AHe mbd(8vad @xtracted into ethyl acetate (6x25 mL) and the

combined organic layers was dried (sodium sulfate), filtered and concentrated
to a light yellow foam. Trituration with diethyl ether gave N-(3-methoxy-
[1,2,4)thiadiazol-5-yl)-L-leucyl-L-proline as a white solid (0.58 g, 83%). M.p.

20 foamed at 78°C and melted at 89.0-82.0°C; 'H-NMR (CDCl,) 5 7.65 (br. s,
1H, NHCH), 4.70 (br. t, 1H, NHCH), 4.49 (t, J=5.3 Hz, 1H, CHCO,), 3.97 (s,
3H, OMe), 3.56-3.58 (m, 2H), 2.03-2.21 (m, 3H), 1.60-1.76 (m, 3H), 0.76-0.99
(m, 1H), 0.98 (d, J=6.5 Hz, 3H, Me), 0.96 (d, J=6.2 Hz, 3H, Me); MS (m/z) 343
(M*+1), 228, 200, 102, 83.

25
B. Ina similar manner, the following compounds were prepared:
N-(3-Butoxy-{1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline, white solid, 95.8% yield.
M.p. foamed at 78°C and melted at 110.0-113.0°C; 'H-NMR (CDC\,) 5 7.90 (br.
s, 1H, NHCH), 4.50-4.70 (m, 1H, NHCH), 4.45 (dd, J=7.1, 3.4 Hz, 1H, CHCO,),

30 426 (t, J=6.7 Hz, 2H, OCH)), 3.92 (m, 1H), 3.53-3.61 (m, 1H), 1.85-2.35 (m, SH),
1.67-1.78 (m, 3H), 1.55-1.62 (m, 1H), 1.39-1.48 (m, 2H), 0.85-0.97 (m, 10H, 3Me
and 1CH); MS (m/z) 385 (M*+1), 328, 270, 242, 214, 118, 70. '
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26. Conpounds according to claim22 wherein Ais |leucyl-prolyl and Wand Y
are as defined in claim3. 27. A conpound according to clai %%6 (é &i

is OHand Y is as defined in 5 claim3. 28. A compound acco H%)“stt 082 aj m
27 wherein Wis nethoxy, which is

N-{(3-,met hoxy-[1, 2, 4] -t hi adi azol - 5-yl ) car banoyl net hyl }-L-1| euci ne-L-proline.
10 29.. Conpounds according to claim4 wherein Ais phenylalaryl, R is
hydrogen) R is carbobenzyloxy and Y is as defined in claim4. 30. A
conpound according to claim?29 wherein Y is nmethoxy, which is

5- (N-car bobenzyl oxy- L- phenyl al ani nam do) - 3- met hoxy-[ 1, 2, 4th hi adi azol e. 15
31. A conpoundw@eetsping to claim29 wherein Y is /CA95/00160

car bobenzyl oxyphenyl al ani mam do, which is

N, N~- {3, 5-di - (N- car bobenzyl oxy- L- phenyl“él ani nam do) }[ 1, 2, 4] t hi adi azol e. 20
32. A pharnmaceutical conposition conprising a conpound according to claim1l

or a pharmaceut| e t thereof .to hi Bo 2 .

phar mgceutl cal I@ g‘@*&%ﬁﬂi@ @Bgﬁﬁgoéﬁ yll)é.r-leg%l %o[llnet' %@ﬁg ""W%@B/“AY eld.
phaLmaceutl cal Laz;pnmmeﬂ aombngam lmlte%"?ataua%omemz?am_ chmtg,)tcﬁa 08-ai m 2 25I Ior
a pharmaceutic ?1%/ aﬁﬁegtﬁ] Ssﬁa t ﬁ% 710 ﬁ’frh HJ%\ a pharmaceutically
accept abl e &di | (y F Besd Aéagﬁ SR M4-90oosi ti on
conprising a cwmmﬂnacaaqnﬂmmm@ogl@mm?m@ﬁ 3mm-srazaﬁt1maéboa accept abl e
salt thereof to 2get her w t phar maceut i cal 13‘_9 accept abl e 'di [ uent or
i

carrier thereof? 4’71) Erﬁ%ﬂr?ﬁé’étﬁ’f)cbﬁs ¢ EhfBstHi b Gedihd B2 Mebonpound

according to C|(ﬂ9§‘(u41—ef0t& P, NEYEE. 851199 n! m)amsqmzybége(wat)t33&@7@01‘ toget her
wi th a pharnmaceutically accept abl'e diluent or carrier thereo 35

August 2002 77 248 10e1ofi®ound of any one of clains 1 to 31 or the
conpositi OH of any one of clains 32 to 35 when used in the treatnent of a
marmal wi t H%a di sease or disorder. 37 The conpound or conposition of claim

36 wherein t he Nii3ddsthi.3.Athiadiagol-598-Lylpwcyk b piolings whits solid 88%ield. Mep.of cl ai m 36

wherein the di %matmveaﬁ@mamzdmﬁcmnmﬁtc@tﬁ%%m%' NhcHj sease 29
August 2002 , 78 39 Use a cor’%oun or' a phar nmaceuti cal I%?accept abl e salt

t her eof accord|‘1'|=f’g3"'|t‘39(’afn"}'| b'h‘@”b@ HaRGHE, 1Ht@*@99»f3(ﬁ4?t$ﬁa('ﬂréﬁ 8fsre of a

medi cament for gy Ry Izrw-z'ummmb t’!&hg@(rﬁ“ﬁ%a@@e-%o%sm @#fe), ofd- The use
of . cl ai m 39 wheréin I s aneliorated by I'nhi biting at

| east a cyssei r9e956(6‘t i‘m W(ﬂ‘é"éé?\ﬁ@ﬁt”)eﬁ'ébr?éz 184, USe”®f a conposition

according to any one of clains 32 to 35 for the tnxnufacture of a
medi canment for treat di sorder. 42 The use of

cl ai m 41 wher eiMi3tlhé tﬁggﬂéﬁ'ép"ber’aﬂ? édeB‘?‘hY'L‘“Mﬁhfaﬂlaé?’e’ﬁy'b'y'ﬁ“ﬁﬂt'-bi ting at

proline, light yellow solid, 70.7% yield. M.p. 163.5-168.0°C; 'H-NMR (CDCl,) 8
8.21 (m, 1H), 7.46-7.48 (m, 1H), 6.60-6.65 (m, 2H), 4.20-4.70 (m, 2H, CHCO and

o9 CHCOy), 3.80 (m, 1H, NCHpro), 3.40-3.75 (m, 7H, NCHpro, N=CCH,, 2NCH,),
2.72 (m, 4H, 2NCH,), 1.60-2.05 (m, 6H, 2CH_pro and CH,), 0.90-1.03 (2d, J=5.5
and 5.7 Hz, 7H, 2Me and 1CH) ; MS (m/z) 488 (M*+1), 442, 368, 345, 297, 253,
225, 176, 147, 121.

25 N N'{3-methylene-{1,2,4]thiadiazol-5-yl}-di-{L-leucyl-L-proline}, light yellow solid
(84.2%). M.p.; 'H-NMR (CDCl,)  6.83 (d, J=6.8 Hz, 1H, SCNH), 4.78 {(m, 1H,
CHCO), 4.61 (dd, J= 8.7 and 4.8 Hz, 1H, CHCO,), 4.59 (m, 1H, CHCO), 4.42
(dd, J= 8.3 and 4.1 Hz, 1H, CHCO,), 3.68 (m, 2H, N=CCH,), 3.38-3.70 (m, §H,
2NCH,pro and NH), 1.38-2.40 (m, 12H, 4CH pro and 2GH ), 0.85-1.05 (4d,

30 J=6.5,6.7,6.7 and 6.4 Hz, 14H, 4Me and 2CH); MS (m/z) 553 (M"+1).
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| east a cysteine activity dependent enzyne. 43 The use according to any one
of clains 39 to 42 wherein the disorder is acne. 44 The use according to
any one of clains 39 to 42 wherein the disease is common col2d AugBsti2®2use
according to any one of clainms 39 to 42 wherein the disease is inflamuatory
joint disease. .A& A
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methanol (5 m) and 3N HC! (10 mL) was stirred at room temperature for 5 min.
Methanol was reduced under reduced pressure. The reaction mixture was

5 diluted with ethyl acetate and basified with 3N sodium hydroxide solution (pH ca.
10). The organic layer was collected, washed with water, dried (sodium sulfate),
filtered and concentrated in vacuo, The material was purified by column
chromatography (60% EtOAc : heaxane) to give the titled compound (0.72g,
95.6% yield ) as a white foam, 95.6% yield. 'H-NMR (CDCl,) 5 7.28-7.46 (m, 6H,

10 5Ar-H and NH), 5.75-5.85 (m, 1H, aH), 4.40-4.60 (m, 2H), 3.58-3.95 (m, 3H),
3.72 (s, 3H, OMe), 1.85-2.20 (m, 4H), 1.62-1.82 (m, 2H), 1.14-1.32 (m, 1H), 1.04
(d, J=6.3 Hz, 3H, Me), 0.91 (t, J=7.0 Hz, 3H, Me).

B. In a similar manner, the following compounds was prepared:
15  N-[3-(1-phenyl-1-hydroxy)methyl-{1,2,4}thiadiazol-5-yl}-L-iso-leucyl-L-proline as
a white solid in 76% yield. M.p. foamed at 100°C and melted at 163-166°C; 'H-
NMR (CDCL,) & 7.79 (br, 1H, NH), 7.38-7.48 (m, 2H), 7.26-7.36 (m, 3H, Ar-H),
5.69-5.74 (m, 1H, aH), 3.50-4.50 (m, 3H),1.80-2.20 {m, 6H), 1.60-1.780 (m, 1H),
1.10-1.30 (m,1H), 0.91 (d, J=5.7 Hz, 3H, Me), 0.87 (t, J=7.5 Hz, 3H, Me); MS
20 (m/z) 419 (M*+1), 401, 349, 304, 242, 218, 163, 107, 83.

Example 15
A. Preparation of N-[3-Benzoyl-[1,2,4])thiadiazol-5-yl}-L-iso-leucyl-L-proline
methyl ester.

25 Toan ice-cooled suspension the compound from example 14A (0.65g, 1.25
mmol) in acetone (10 ml) was added dropwise over a period of ca. 10 min a
solution of chromium trioxide (0.15 g, 1.5 mmol) dissolved in water (10 mL)
and cone. sulfuric acid (0.13 mL). The resulting mixture was allowed to warm
to room temperature and stirred for 16 h. The reaction mixture was diluted

39  Wwith ethyl acetate (100 mL), then made basic (pH ca. 10) by the addition of
3N sodium hydroxide solution. The organic layer was collected, washed with
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2-(3-Benzoyl-[1,2,4}thiadiazol-5-ylamino)-acetamide or B-N-{3-benzoyl-1,2,4-
thiadiazol-5-yl}-glycinamide, white solid, 46.2% yield. M.p. 227-228°C; 'H-

15 NMR (DMSO) 5 8.84 (br. s, 1H, NH), 8.03-8.05 (m, 2H), 7.69 (t, J=6.8 Hz, 1H,
NHCH,), 7.54-7.57 (m, 3H), 7.19 (br. s, 1H, NH), 4.02 (d, J=5.3 Hz, 2H,
NCH,); MS m/z 263 (M*+1), 246, 218, 185, 158, 140, 105.

Example 16

20  Preparation of N-[3-benzoyl{1,2,4]thiadiazol-5-yl}-L-iso-leucyl-L-proline.

Proceeding in a similar manner as described in example 11,

saponification of the ester from example 15A followed by acidification
afforded N-[3-benzoy}[1,2,4]thiadiazol-5-yl}-L-iso-leucyl-L-proline as a white
solid in 93.8% yield. M.p. foamed at 103°C and melted at 132-134°C; 'H-NMR

25 (CDCl,) & 8.15 (br. s, 1H, NH), 8.13 (d, J=7.6 Hz, 2H), 7.55 (t, J=7.0 Hz, 1H),
7.42 (t, J=7.8 Hz, 2H), 4.58-4.62 (m, 1H), 4.55 (dd, J=7.8, 4.0 Hz, 1H), 4.18-
4.22 (m, 1H), 3.58-3.63 (m, 1H), 1.92-2.2 (m, 6H), 1.65-1.75 (m, 1H), 1.21-
1.30 {m, 1H), 0.98 (d, J=6.8 Hz, 3H, Me), 0.90 (t, J=7.4 Hz, 3H, Me); MS m/z
417 (M*+1), 371, 302, 274, 208, 1186, 70.
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10088 () - 'Y JidaRetharne (Q%L}Q%orﬁ‘tér%peraifre was added 1,1"-
carbonyldiimidazole, CDI, (1.78 g, 11 mmol) followed by triethylamine (2.1
mL, 15 mmol). The resulting suspension was stirred under nitrogen for 2.5 h.
40 Volatile materials were removed in vacuo and the residue was dissolved in
DMF (20 mL). The latter was then added to a solution of L-leucine-L-proline
methyl ester hydrochloride (4.18 g, 15 mmol) and triethyl amine (2.1 mL, 15.1
mmol) in DMF (25 mL). The resulting mixture was heated at 120 °C for2 h
and then allowed to cool to room temperature. Volatile materials were
15 removed in vacuo and the residue was diluted with ethyl acetate (250 mL)
and water (100 mL). The aqueous layer was extracted with ethyl acetate
(2x100 mL). The combined organic layers was dried (sodium sulfate), filtered
and concentrated in vacuo. Purification by column chromatography on silica
gel using a solvent mixture of hexane and ethyl acetate (1/1 and 2/3) afforded
{3-methoxy-[1,2,4]-thiadiazol-5-yl}carbamoyl-L-leucine-L-proline methyl ester
as a light yellow foam (3.2 g, 76.6%). M.p. 88-90°C; 'H-NMR (CDCI,) 5 12.75
(s, 1H, NH), 6.70 (d, J=12.0 Hz, 1H, NH), 4.794.87 (m, 1H, NCHpro), 4.54-
4.59 (dd, J=11.8, 6.0 Hz, 1H, NCH), 4.12 (s, 3H, OMe), 3.64-3.90 (m, 2H,
NCH_pro), 1.56-2.26 (m, 6H, 3CH,), 0.94-1.12 (two d, J=9.7 Hz, 7H, 2CH, +
CH); *C-NMR (CDCl,) 5 178.3 (C3), 172.3, 171.1 (CO,), 165.9 (C5), 153.7
(NHC=0ONH), 58.8, 56.6, 52.2. 49.8, 47.0 (CH,), 42.0 (CH,), 29.0 (CH,), 24.8
(CH,), 24.5, 23.2, 22.0; MS (m/z) 400 (M*+1),328, 271, 243, 209, 158, 130,
87.
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10%0& () - ! s10%king) a ddhiffek of IN %dﬂmydrbmde]@l]bmibeﬁy acidif canon using a
solution of 1N HCI {3-methoxy-[1,2,4)-thiadiazol-5-yl}carbamoyl-L-leucine-L-
10  proline as a white solid (55%). M.p. 209-211°C; "H-NMR (MeOD) & 4.64-4.67
(dd, J=8.1, 2.3 Hz, 1H, NCH), 4.44-4.45 (m, 1H, NCHpro), 3.94 (s, 3H, OMe),
3.60-3.86 (m, 2H, NCH_pro), 1.54-2.27 (m, 6H, 3CH,), 0.94-1.01 (two d, J=6.4
Hz, 7H, 2CH, + CH); MS (m/z) 386 (M*+1), 271, 228, 158, 116, 86.

1§ Example 19
Preparation of 3-methoxy-5-(N-carbobenzyloxy-L-phenylalanyl-L-
alaninamido)-[1,2,4]thladiazole
To a solution of 5-amino-3-methoxy-{1,2,4}thiadiazole (0.37 g, 2.8
mmol) and N-carbobenzyloxy-L-phenylalanyl-L-alanine, N-Cbz-Phe-Ala-OH,
20 (1.0 g, 2.7 mmol) in DMF (25 mL) was added 1,3-dicyclohexylcarbodiimide,
DCC, (0.56 g, 2.7 mmol). After stirring for 30 min, 1-hydroxybenzotriazole
hydrate, HOBT, {0.36 g, 2.7 mmol) was added and the resulting mixture was
stirred at room temperature for 20 h. Volatile materials were removed in
vacuo and the residue was purified by column chromatography on silica gel
25  using a solvent mixture of dichloromethane and methanol (86/4) thereby
affording the title compound as a white solid (1.2 g). Further purification b{y
cristallization and chromatography on silica gel gave 3-methoxy-5-(N-
carbobenzyloxy-L-phenylalanyl-L-alaninamido]-[1,2,4]thiadiazole (0.87 g,
67% yield). M.p. 161-162°C; 'H-NMR (CDCl,) 8 7.14-7.38 (m, 12H, 10Ar-H
30 and 2 NH), 5.92 (br. s, 1H, NH), 5.06 (s, 2H, OCH,), 4.38 (m, 1H, CHCH, Ar),
4,00 (m, 1H, CHCH,), 3.97 (s, 3H, OMe), 3.00-3.08 (m, 2H, CHCH,Ar), 1.34
(d, J=8.9 Hz, 3H, Me); MS (m/z) 484 (M*+1), 418, 361, 316, 285, 185, 132,
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75. The latter compound was also prepared by using diphenylphosphoryl

azide and triethylamine instead of DCC/HOBT in 27.7% yield.

Example 20
Preparation of 3-methoxy-5-(N-carbobenzyloxy-L-phenylalaninamido)-
[1,2,4]thiadiazole.
To an ice-cooled solution of 5-amino-3-methoxy-[1,2,4]thiadiazole
10  (1.31g, 10 mmol) and N-carbobenzyloxy-L-phenylalanine, (Cbz-L-phe-OH
2.99 g, 10 mmof) in DMF (100 mL) was added 1,3-dicyclohexylcarbodiimide
(2.08 g, 10 mmol) followed by 1-hydroxybenzotriazole hydrate (1.35 g, 10
mmol). The resulting mixture was stirred at room temperature for 16 h. The
mixture was diluted with ethyl acetate (250 mL) and water (200 mL). The
45  organic layer was collected and successively washed with a solution of 1N
HCI (15 mL), water, a saturated solution of sodium bicarbonate, and water.
The organic layer was dried (sodium sulfate), filtered and concentrated in
vacuo. Purification by column chromatography using a solvent mixture of
hexane and ethyl acetate (3/1) afforded 3-methoxy-5-(N-carbobenzyloxy-L-
29 Phenylalaninamido)-[1,2,4]thiadiazole as a colorless oil. Crystaliization from
ether and hexane gave the product as a white solid (1.1 g, 26.7%). 'H-NMR
(CDCl,) & 12.50 (s, 1H, NH), 7.06-7.35 {m, 10H, Ar-H), 6.02 (br. d, J=7.6 Hz,
1H, NH), 56:19-5.22 (m, 1H, CH), 5.11 (s, 2H, OCH,), 4.05 (s, 3H, OMe), 3.11-
3.20 (m, 2H, CHCH,Ar); MS (m/z) 413 (M*+1), 369, 222, 210, 132, 91.
25
Example 21
Preparation of 3,5-di-(N-carbobenzyloxy-L-phenylalaninamido)-
[1,2,4}thiadlazole.
To an ice-cooled solution of 3,5-diamino-{1,2,4]thiadiazole (1.16 g, 10
39 mmol, prepared according to the procedure reported by Kurzer, F. In J.
Chem. Soc. 1955, 1) and N-carbobenzyloxy-L-phenylalanine, (Cbz-L-phe-
OH, 4.98 g, 20 mmol) in DMF (100 mL) was added 1,3-
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hydroxybenzotriazole hydrate (2.70 g, 20 mmol). The resulting mixture was

5 stirred at room temperature for 16 h. The mixture was diluted with ethyl
acetate and water. The organic layer was collected and successively washed
with a solution of 1N HCI, brine, a saturated solution of sodium bicarbonate
and brine. The organic layer was dried (sodium sulfate), filtered and
concentrated in vacuo to give a light yellow solid. Purification by column

10  chromatography using a solvent mixture of hexane and ethyl acetate (7/3 and
6/4) afforded 3,5-di-(N-carbobenzyloxy-L-phenylalanylamido)-
[1,2,4]thiadiazole as a white solid. Recrystallization from ethyl acetate and
hexane gave the product as a white solid (3.5 g, 51.5%). M.p. 192-194°C; 'H-
NMR (CDCI,)8 13.3 (s, 1H, NH), 11.1 (s, 1H, NH), 7.95 (d, J=7.5 Hz, 1H,

15 NHCH). 7.68 (d, J=8.4 Hz, 1H, NHCHY), 7.19-7.39 (m, 20H, Ar-H), 4.98 (s, 4H,
20CH,), 4.58-4.64 (m, 2H, 2CHCH,), 3.03-3.12 (m, 2H, PhCH,CH), 2.77-2.92
(m, 2H, PhCH,CH); MS (m/z) 679.5 (M*+1), 635, 591, 488, 445, 398, 354,
297, 210, 117.

20 Example 22
Preparation of 5-bromoacetamido-3-methoxy-[1,2,4]thiadiazole.
To an ice-cooled solution of 5-amino-3-methoxy-[1,2,4]thiadiazole
(1.31 g, 10 mmol) in THF (25 mL) was added triethylamine (2.22 g, 11 mmol)
followed by dropwise addition of bromoacetyl bromide (1.52 g, 15 mmol). The
25  resulting mixture was stirred at room temperature for 16 h. The mixture was
diluted with water (25 mL) and ethyl acetate (50 mL). The aqueous layer was
extracted with ethyl acetate (3x50 mL). The combined organic layers was
dried (sodium sulfate), filtered and concentrated In vacuo. Purification by
column chromatography on silica gel using a solvent gradient of a mixture of
39 dichloromethane and methanol (98/2, 97/3 and 96/4) afforded 3-methoxy-5-
bromoacetamido-[1,2,4]thiadiazole as a white solid (1.26 g, 50%). M.p. 198-
1989°C; 'H-NMR (CDCl,) 6 13.10 (br. s, 1H, NH), 4.28 (s, 2H, CH,), 4.11 (s,
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methoxy-[1,2,4]thiadiazole was obtained as a white solid (52%). M.p. 207-
208°C; 'H-NMR (CDCl,) 3 12.04 (br. s, 1H, NH), 4.45 (s, 2H, CH,), 4.11 (s,
3H, OMe).

Example 23
Preparation of N-{[(3-methoxy-1,2,4-thiadiaozol-5-yl)carbamoyl)methyl})-L-
leucyl-L-proline methyl ester.

To a solution of 5-bromoacetamido-3-methoxy-[1,2,4]thiadiazole (0.76
g, 3 mmol) and L-leucine-L-proline methyl ester (0.97 g, 4 mmol) was added
solid sodium iodide (45 mg, 0.3 mmol), tetrabutylammonium bromide (97 mg,
0.3 mmol) and triethylamine (0.7 mL, 5 mmol). The resulting mixture was
stirred for 3 h, then quenched with brine and extracted into ethyl acetate. The
organic layer was washed with a saturated solution of sodium bicarbonate,
brine, dried (sodium sulfate), filtered and concentrated in vacuo. Purification
by column chromatography on silica gel using a solvent mixture of hexane
and ethyl acetate {1/1) followed by a mixture of dichloromethane and
methanol (86/4) gave N-{[(3-methoxy-1,2,4-thiadiaozol-5-
yl)carbamoyljmethyl}-L-leucyl-L-proline methyl ester as an off-white solid
(1.09 g, 88%).M.p. 154-155°C; MS (m/z) 414 (M*+1), 382, 340, 257, 199, 130,
75.

Example 24
Preparation of N-{[(3-methoxy-1,2,4-thiadiaczol-5-yl)carbamoylmethyl}-L-
leucyl-L-proline.

Base saponification N-{[(3-methoxy-1,2,4-thiadlaczol-5-
yl)carbamoyljmethyl}-L-leucyl-L-proline methyl ester with a 1N sodium
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example 3h (B) afforded N-{[(3-methoxy-1,2,4-thiadiaczol-5-
yl)carbamoyl]methyl}-L-leucyl-L-proline methyl ester (80% yield).M.p. 195-
197°C with decomposition; 'H-NMR (MeOD) & 4.63 (d, J=16.9 Hz, 1H,
COCH,), 4.41 (br. dd, 1H, CHCO,H), 4.17 (d, J=17.1 Hz, 1H, COCH,), 4.05
(m, 1H, CHCH,), 4.00 (s, 3H, OMe), 3.48-3.70 (m, 2H, CH,pro), 1.72-2.40 (m,
6H, 3CH,), 0.92-1.03 (m, 7H, 2CH, + CH); MS (m/z) 400 (M*+1).

10
Example 25

A Preparation of acid addition salt of a compound of formuia I.
To an ice-cooled suspension of B-N-{3-(a-hydroxybenzyl)-1,2,4-

thiadiazol-5-yl}-glycinamide (60 mg, 0.22 mmol ) in methanol (10 mL) was
45  bubbled HCI gas for ca. 2 min as a light yellow solution resulted. The volume
of the reaction mixture was reduced to ca. 2 mL by rotary evaporation and
diethyl ether was added. The voluminous yellow precipitate of the
hydrochloride salt was collected by filtration and dried at 50°C under vacuum
for 3 h (67 mg, 99.1%). 2-[3-(1-Hydroxy-1-phenylmethyl)-{1,2,4]thiadiazoi-5-
ylamino}-acetamide hydrochloride salt or B-N-{3-(a-hydroxybenzyl)-1,2,4-
thiadiazol-5-yl}-glycinamide hydrochloride salt, white solid. "H-NMR (MeOD)
8 7.47-7.51 (m, 2H), 7.30-7.40 (m, 3H), 5.81 (s, 1H, aH), 4.19 (s, 2H, NCH,).

20

B. Inasimilar manner, the following compounds were made:
2-[3-(3-Phenylaliyl)-[1,2,4]thiadiazol-5-ylamino]-acetamide hydrochloride salt
or B-N-{3-cinnamyl-1,2 4-thiadiazol-5-yl}glycinamide hydrochloride salt, white
solid, 99% yield, m.p. 209.0-210.5°C with decomposition.
2-[3-(1-Hydroxy-1-phenylmethyl)-[1,2,4]thiadiazol-5-ylamino]-acetamide
hydrochloride salt or B-N-{3-(a-hydroxybenzyl)-1,2,4-thiadiazol-5-yl}-
glycinamide hydrochloride salt, white solid, 99.1% yield. 'H-NMR (MeOD) d
7.47-7.51 (m, 2H), 7.30-7.40 (m, 3H), 5.81 (s, 1H, aH), 4.19 (s, 2H, NCH,).

25

30
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2-(3-n-Butoxy-[1,2,4}thiadiazol-5-ylamino)-acetamide hydrochloride sait or f-
N-{3-n-butoxy-1,2,4-thiadiazol-5-yl}-glycinamide hydrochloride salt, white

5 solid, 86.5% yield, m.p. foamed at 124°C and melted at 178-190°C with
decomposition.
2-[3-(1H-Indol-3-ylmethyl)-[1,2,4]thiadiazol-5-ylamino}-acetamide
hydrochloride salt, white solid, 97.8% yield, m.p. foamed at 125°C and melted
at 209.0-210.5°C with decomposition.

10
Example 26

Inhibition of human rhinovirus protease (3C P) by compounds of formula |,
Human Rhinovirus protease (3Cp) was dissolved in 50 mM of
potassium Phosphate pH 7.5, 0.25 mM EDTA, 10% glycerol at 0.13 mg/mL.
15  The total assay volume was 500 micro liters and the assays were run at room
temperature (RT) which was 23°C. Assay buffer contained 50 mM TRIS/HCI,
pH 7.0, 1 mM EDTA, 100 mM NaCl, 0.005mM DTT. Human Rhinovirus 3Cp
substrate (3CpS: Bachem M-2075, Abz-Glu-Thr-Leu-Phe-Gln-Gly-Pro-Val-p-
nitro-Phe-NH,) was dissolved in 80 mM NaHCO,,15% DMSO. All inhibitors
20 were dissolved in DMSO to 20mM. All inhibitors were dissolved immediately
prior to their assays. The enzyme 3Cp was added to the assay buffer to 0.007
mg/mL or 0.3 microM. The mixture was incubated at RT for 1 0-15 minutes.
The reaction was initiated by the addition of 3Cp to 0.03 mM. When the
inhibitors were assayed, they were added immediately after the addition of
25  3Cp. Fluoresence readings were recorded at 1 second intervals for 600 sec.
The data were downioaded to a disk, uploaded as text file, and converted to
dF vs time(s) values. The data were transfered to the program MacCurveFit
and, fit to the linear equation y = mx + b, where y - dF, x = time and m =
rate(dF/s). R2 > 0.97. Vo = steady-state rate (dF/s) without inhibitors. V; =
30 steady-state rate (dF/s) with inhibitor. % Inhibition = 1 - V)V,

N-{3-methoxy-1,2,4-thiadiazol-5-yl}-glycinamide; IC5, = 62 uM.
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Inhlbmon of cathepsin B by 1,2,4-thiadiazoles. Enzyme assays and kinetic

measurements.
Conditions for the above experiments can be found in the

5 following references: Menard R. e t al., 30 Biochemistry 1990, 29, 6706-6713;
Fox T. et al., Biochemistry 1992, 31, 12571-12576; Cannona E. et al.
Biochemistry 1996, 35, 8149-8157. A typical experiment consists in choosing
an inhibitor concentration such that maximum inhibition could be achieved in-
less than two hours, monitoring the complete progress curve (i.e.

10  fluorescence vs time), and analyzing the data. The analysis yield two
parameters: the % inhibition once steady state was reached, and a rate
constant which represents the rate at which this steady state is reached.
Typically, the enzyme activity decreases with time until the maximum level of
inhibition is reached (i.e. steady state) where the enzyme activity remains

18  constant. Since significant levels of activity could still be detected at steady
state (i.e. inhibition is not complete) , the data was fitted to equation (1), which

is normally used for slow-binding reversible inhibitors.

[P]=vot +{(Vi- Vo) [ 1- € "o’ IV Kans )
20 % inhibition = (1 .- v/ v,) . 100 (2)

In this equation, [P] represents the concentration of product (obtained from
the flourescene readings) , ku, is the first order rate constant to reach steady
state, v, is the initial rate which corresponds to the rate in the absence of the
25  inhibitor, and v, is the rate of the inhibited enzyme at steady state. The %
inhibition was obtained by using equation (2), where the rate measured in the
absence of the inhibitor was used for v,. An example of a simple mechanism

. for such a process is given below:

30

SUBSTITUTE SHEET (RULE 26)



11 Sy/ 3 S109%Z& ()-!10% ()-109%Z& ()-y#10%Z& ()- 10m 10m 10m10%m& () - NSdB_@
11Sy/ | Xz109%&' ()- Y109%&Z& ()- &10%Z& ()- F109%&Z& ()-y: 109Z& () - 33

3100Z8& ()-Y8ia?_@!! Sy! y&10%&ZzZ& ()-T #10%Z& ()- @ 3" 10%z& (2IAYorebe0g ()- s
109@& ()- F109Z& ()-iul*?_@!!Sy6MLO%ZE () -4 3109&& () -

0109Z& ()-f,/10%&& ()- ! @y) GLO%& () - S! Ly) GLO% x( x& () - SvXbC

11 Synmlo%: () - mlO% ()-y#10% ()- 10Z 10Z 10Z@109%Z& ()- y8109%&Z& () - gXXM'?bC
11 Sy3" 109 ()-! NLO%HHE () - 109%& ()-410% ()- FMLOY%& ()-z!\F10% ()-f+~3}aBbC
11 SyY/ 109 ()-3*10% ()-gy)' 10% ()- Y&LO%& ()- T! KY&LO9MaR4HE () - TH10%: () -}
OLaBbC ! ! Syy: 109%& () -9109& ()-y8@LO%& ()-! XFf 5109& () - zf,2109&R&: () - f 0
109 ()-Z_ @ !vgyﬂ%@}&- ()-! LZ109& () - LZ109%& () - y#&10%& )-’g{%}%ﬁ’g‘) 10S>
10% ()-*a8\}"<_@!!SIX, Y10%& ()- MOY& ()-!1nl0%& ()-310%& ()-g!f@0%

Kon

v —

E+«{ ~  H

Ko

For this mechanism, the value of k,, determined experimentally would
correspond to:

10
Kopg: = Kop [iND] + Ko

The value of k,, varies with inhibitor concentration. Often k., is much slower
than k,,[inh] and k. / [inh] can be used to approximate k,,. This approach is
used in this study and the results are shown in below:
19 3-methoxy-5-(carbobenzyloxy-L-phenylalanyl-L-alaninamido)-1,2,4-
thiadiazole, 65% inhibition at 400 mM, k, / [Inh] = 38 M s,
N-[3-methoxy-{1 ,2,4)-thiadiazol-5-9!]-(L—|eucyl-L-proline), 85% inhibition at 60
mM, K., / [Inh] = 170 M s,
20 Example 28
Inhibition of transglutaminase by compounds of formula | (Enzyme Assay).
Transglutaminase-activity is measured by the colorimetric hydroxamate
procedure (J. Biol. Chem., 1971, 246, 1063). The tested compounds were
dissolved in methanol and added to a buffered solution of purified
25 Transglutaminase to give a final concentration of 0.1 mM (10% MeOH). After
on hour of incubation, the solution was assayed for residual activity using the
standard activity assay. 3-Methoxy-5-(carbobenzyloxy-L-phenylalanyi-L-

alaninamido)-1,2,4-thiadiazole completely inhibits the enzyme at 100 uM.
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5 A solution of tris(hydroxymethyl)methylamine (61 mg, 0.5 mmol) in 2

mL water was added dropwise to a solution of N-{{3-methoxy)-
[1,2,4)thiadiazol-5-yl}-L-leucyl-L-proline (171 mg, 0.5 mmol) in 10 mL '
methanol. The resulting clear solution was stirred for 1 h at room temperature.
Volatile materials were removed in vacuo and the residual white foam was
dried under vacuum at room temperature for 16 h (225 mg, yield 97.1%). M.p.
foamed at 49 °C and melted at 127-128 °C; 'H-NMR (MeOD) 5 4.80 (m, 1H,
CHN), 4.30 (m, 1H, CHCO,), 3.93 (s, 2H), 3.91 (s, 2H), 3.90 (s, 2H), 3.62 (s,
3H, OMe), 3.50-3.60 (m, 2H), 2.00-2.20 (m, 3H), 1.60-1.85 (m, 3H), 0.94-
1.05 (m, 7H, 2Me and 2CH).

10

15
Example 30

The effect of N-{(3-methoxy)-[1,2,4]}thiadiazol-5-yl}-L-leucyl-L-proline.
tris(hydroxymethyl)methylamine salt (Apo501) on IL-1-Induced Proteoglycan
Degradation.

The effect of Apo501 on IL-1 {interleukin) induced proteoglycan
degradation of articular cartilage from normal calf joints was investigated in-

20

vitro. Articular cartilage was sliced aseptically from the distal foreiimb joints of
less than 6-month old calves. The joint showed no clinical sign of skeletal
disease. The cartilage was cut out with a sterile biopsy punch to the diameter
of 3.5mm with comparable thickness. The pooled, punched cartilage was
washed and incubated in 20 m} of Ham's F12 medium with 5% FBS and 3%
antibiotics for 72 hr at 37°C for recovery.

Revoered explants were washed and replaced with a fresh medium. 20
pl (10 £Ci/ml) of sodium [*°S] sulfate was added and cartilage explants
incubated for 72 h at 37°C to radiolabel proteoglycans. The explants was
washed thoroughly (5 times) to remove free radioisotope and incubated in
serum free, F-12 mec}ium (3% Ab) overnight. Explants were then incubated in

25

30
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quadruplicate in fresh, serum free mediums containing varied concentrations
of Apo-501 (107, 10%, 10°%, and 10*) for 24 h. On the next day, each cartilage

5 was washed and transferred to a well in a 24-well plate, to which 1 ml of
freshly prepared medium (serum-free, 3% Ab) that contains corresponding
Apo-501 concentration and 50 ng of IL-B was added. The explants were
incubated for 72 h at 37°C. The extent of proteoglycan degradation in each
cartilage treated with different concentrations of Apo501 was determined by

10  measuring the radioactivity of [**S] sulfate-glycosaminogtycans by a liquid
scintillation counter. Sample of 100 ul medium was added to 5 mi of
scintillation cocktail (Ready Safe, Beckmann) and counted. Proteoglycan
degradation was expressed as radiolabelled glycosaminoglycans released
into the media (counts per min per ml) per dry weight (mg) of cartilage.

15 As shown in Fig. 2, Apo501 demonstrated an inhibitory effect on the IL-
1 induced proteoglycan degradation. Apo501 resulted in a significant
reduction (60%) of IL-1 (50 ng/ml)-induced degradation of newly synthesized
proteoglycan (p = 0.023) at 1 x 10° M.

20
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1. 3-5 disubstituted 1,2,4-thiadiazole compounds, having the

S general formula (ll):

Y
)——N
N\s)\A’W (1

or their pharmaceutically acceptable salts thereof,

10

WhasRin-A.J8.an amino acid residue, or a peptide contai_ning 2t03
amino acid residues with the N terminal of A directly attached to the C5
of the 1,2,4-thiadiazole ring or an isosteric from thereof and W

15 represents a group of formula —~N(R"), or —OR" with R' being
independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl in
which the unsaturated bond is at least one carbon removed from the N
or O atom, with the proviso that -A-W is not a group of formulas:

~N-CH, —-COOR!,
20 |
Re

‘COORf ICOORf (i)OORf
-N-C=C-S, -N-C=C-0, -N-C=C—N:

{ [ | R:
25 Re Rj R® Rj Re i

Ri‘

wherein R® represents hydrogen or lower alkyl having a straight or
branched chain of 1 to 4 carbon atoms;
R' represents lower alkyl having a straight or branched chain

30
of 1 to 4 carbon atoms;

35
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of 1 to 4 carbon atoms;
R; represents lower alkyl having a straight or branched chain
of 1 to 4 carbon atoms, or benzyl which is unsubstituted or

5 monosubstituted to trisubstituted by identical or different
substituents selected from the group fluorine, chlorine,
bromine, nitro, cyano, lower alkyl, methylthio, lower alkoxy,
trifluoromethyl, trifluoromethoxy, difluoromethoxy,
trifluoromethylithio, methoxycarbonyl, ethoxycarbonyl,

10 methoximino-methyl, methoxyiminoethyi, ethoximinomethyl
cyclopentyl, cyclohexyl, 1,3-propanediyl, but-2-ene-di-1,4-
yl, 1,4-butanediyl, and phenyl, benzyl, phenoxy or
benzyloxy in each case unsubstituted or monosubstituted
to trisubstituted in the phenyl moiety by identical or different

16 substituents selected from the group consisting of fluorine,
chlorine, bromine, lower alkoxy, lower alkyl, methyithio,
trifluoromethyl, trifluoromethyoxy, difluoromethoxy, and
trifluoromethylthio;

20 and Y is selected from:
(1) lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
heterocyclyloxy, and lower heterocyclylalkoxy wherein
the alkyl or aryl ring is optionally substituted with 1 to 2
substituents selected from the group amino, alkoxy,

25 hydroxy, halo, amino, alkylamino, dialkylamino;

(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
lower heterocyclylalkenyl wherein the alkyl or aryl ring

30 is optionally substituted with 1 to 2 substituents
selected from the group amino, alkoxy, hydroxy, halo,
amino, alkylamino, and dialkylamino;

(3) lower alkoxycarbonyl, carboxyt;
35

(4)"  aketone group of formula:
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I
R2-C -

in which R? represents lower alkyl, lower cycloalkyi,
lower heterocyclylalkyl, heterocyclyl, aryl, lower arylalkyl
wherein the alkyl or aromatic ring is optionally
substituted with 1 to 2 substituents selected from the
group amino, alkoxy, hydroxy, halo, amino, alkylamino,
dialkylamino;

10 (5) a carbamoy! group of formula:

H

Rz-ll\l-C-

|
o)

15 with R? being as defined above;
(6) amino, lower alkylamino, lower dialkylamino;

7 amide of formula:
20 - o

i
R*-C-N-

!

with R? being as defined above;
25
(8 a group of formula:
-N-A-R

i

wherein A is as defined above and the carboxyl
30 terminal of A is directly attached to the nitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkylcarbonyl, lower
alkoxycarbonyl, lower arylalkyloxycarbonyl or N
protecting group and R' is hydrogen, lower alkyl, lower
35 alkenyl, lower alkynyl in which the unsaturated bond is

at least one carbon removed from the N atom;
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(10) sulfone of formula:

(@)
10 1

R?-S -

l
0

with R? being as defined above;

158 (11)  sulfoxide of formula:

R*-S-

|
o)

with R? being as defined above;

20
(12) sulfonamide of formula:
O]
[
R?-S-N-

|

O H
25 with R? being as defined above;

(13) lower alkylthio, lower arylalkylithio, aryithio;

(14) a group of formula:
30 -CH;-A-W
with A as defined above and the N-terminal of A is
directly attached to the methylene and W being as
defined above;

35 (15)  agroup of formula:
- CH; - NR°R*
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2. 3-5 disubstituted 1,2,4-thiadiazole compounds, having the
10 general formula (li):

Y
N\SXA/W ()

or their pharmaceutically acceptable salts thereof,

15

wherein A-W is glycinamide, leucyl-proline, isoleucyl-proline, leucyl-

octahydro-1H-indole-2-carboxylic acid, isoleucyl-octahydro-1H-indole-
20 2-carboxylic acid, leucyl-octahydrocyclopenta[b]pyrrole-2-carboxylic

acid, isoleucyl-octahydrocyclopenta[b]pyrrole-2-carboxylic acid

or A is an amino acid residue A, or a dipeptide A¢-A; with the N-

terminal of A directly attached to the C5 of the 1,2,4-thiadiazole ring or

an isotere form thereof and W is -OH, -NH,, lower alkoxy, lower
25 alkylamino, the amino acid A, is selected from the group alanyl, g-
alanyl, arginyl, aspartyl, glutamyl, glutaminyl, histidyl, isoleucyl, leucyl,
lysyl, methionyl, norleucyl, norvalyl, omithyl, phenylalanyl, prolyl, seryt,
tryptophyl, tyrosyl, valyl, 4-aminobutanoyl, 2,6-diaminohexanoyl, 2,3-
diaminopropanoyl, 2,4~diaminobutaﬁoyl and 2,5-diaminopentanoyl,
30 when A, is 2,6-diaminohexanoyl, 2,3-diaminopropanoyl, 2,4-
diaminobutanoyl and 2,5-diaminopentanoyl, the N-attachment point is
either at the «-NH; or the amino acid side-chain NH, group, A; is
selected from the group alanyl, B-alanyl, arginyl, aspartyl, glycyl,
glutamyl, glutaminyl, histidyl, isoleucyl, leucyl, lysyl, methionyl,

35
norieucyl, norvalyl, ornithyl, phenylalanyl, prolyl, seryl, tryptophyl,
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01096 () -ff/ 10%Codtahydrocyclopentalb)pyrrole-2-carbonyl, octahydro-1H-lsomdole-1-

carbonyl, octahydrocyclopenta(c]pyrrole-1-carbonyl, 1,2,3,4-
tetrahydro-3-isoquinolinecarbonyl, decahydro-3-isoquinolinecarbonyl;

and Y is selected from:
(1) lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
heterocyclyloxy, and lower heterocyclylalkoxy wherein
the alkyl or aryl ring is optionally substituted with 1 to 2
10 substituents selected from the group amino, alkoxy,
hydroxy, halo, amino, alkylamino, dialkylamino;

(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
15 lower heterocyclylalkenyl wherein the alkyl or aryl ring
is optionally substituted with 1 to 2 substituents
selected from the group amino, alkoxy, hydroxy, halo,
amino, alkylamino, and dialkylamino;

20 3) lower alkoxycarbonyl, carboxyt;

(4) a ketone group of formula:

O

|
R?-C-
25 in which R? represents lower alkyl, lower cycloalkyl,

lower heterocyclylalkyl, heterocyclyl, aryl, lower arylalkyl

wherein the alkyl or aromatic ring is optionally

substituted with 1 to 2 substituents selected from the

group amino, alkoxy, hydroxy, halo, amino, alkylamino,
30 diatkylamino;

(5) a carbamoyl group of formula:
H

RE-N-C-
3B H
O
with R? being as defined above;
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f#109& () - Sf#10%& () - S! mLOY&' () -
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(10)

(11)

amide of formula:

O

1
R2-C-N-

|
H

with R? being as defined above;

a group of formula:

-N-A-R

bs
wherein A is as defined above and the carboxyl
terminal of A is directly attached to the nitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkylcarbonyl, lower
alkoxylcarbonyl, lower arylalkyloxycarbonyl or N
protecting group and R' is hydrogen, lower alkyl, lower
alkenyl, lower alkynyl in which the unsaturated bond is
at least one carbon removed from the N atom;

alcohol of formula:

OH

|
R?-C-

I
H

with R? being as defined above;

sulfone of formuia:

O
i
R*-S-
|
o
with R? being as defined above;

sulfoxide of formula:

10% & ()-g
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with R? being as defined above;

5
(12) sulfonamide of formula:
o
|
R?2-S-N-

o 3

with R? being as defined above;

(13) lower alkyithio, lower arylalkylthio, aryithio;

15

(14) a group of formula:
-CH;-A-W
with A as defined above and the N-terminal of A is
directly attached to the methylene and W being as
defined above;

20

(15)  a group of formula:
- CH, - NR*R*
in which R® and R* are independently alkyl, aralkyl,

05 heterocyclyl, heterocyclylalkyl; R® and R* when taken
together form with the N-atom a five or a six membered
ring selected from the group piperidinyl, pyrrolidinyl,
piperaziny! with the N-4 position of piperazine optionally
substituted with pyridyl, heterocyclyl, alkyl, aralkyl and
aryl.

30

3. 3-5 disubstituted 1,2,4-thiadiazole compounds, having the general formula
(m:
35

Y
W——N
N\S)\X/A\w (i)
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and 0 , W represents a group of formula
-N(R"), or ~OR' with R being independently hydrogen, lower alkyl,
10
lower alkenyl, lower alkynyl in which the unsaturated bond is at least

one carbon removed from the N or 0 atom;

and Y is selected from:
15

4 lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
heterocyclyloxy, and lower heterocyclylalkoxy wherein
the alkyl or aryl ring is optionally substituted with 1 to 2
substituents selected from the group amino, alkoxy,

20 hydroxy, halo, amino, alkylamino, dialkylamino;

(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
lower heterocyclylalkenyl wherein the alkyl or aryl ring
is optionally substituted with 1 to 2 substituents

25 selected from the group aming, alkoxy, hydroxy, halo,

amino, alkylamino, and dialkylamino;

3) lower aikoxycarbonyl, carboxyl;

30 4 a ketone group of formula:

0

i
R2-C-

35
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5 group amino, alkoxy, hydroxy, halo, amino, alkylamino,

dialkylamino;

(5) a carbamoyl group of formula:
H

10 R?2-N-C-

1
O

with R? being as defined above;

(6) amino, lower alkylamino, lower dialkylamino;
15
€4 amide of formula:
o)

|
R2-C-N-

|

20 with R? being as defined above;
(8) a group of formula:
-N-A-R

i

25 wherein A is as defined above and the carboxyl
terminal of A is directly attached to the nitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkycarbonyl, lower
alkoxylcarbonyl, lower arylakyloxycarbonyl or N

30 protecting group and R' being as defined as above;

9) alcohol of formula:
OH

Re- -
l

35
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I
O

with R? being as defined above;
10 .
(11)  suifoxide of formula:
R?-S-

i
o)

with R? being as defined above;
15
(12) sulfonamide of formula:
0]

:
R?2-S-N-

I
20 O H

with R? being as defined above;
(13) lower alkylthio, lower arylalkyithio, aryithio;

25 (14) a group of formula:
-CH,-A-W
with A as defined above and the N-terminal of A is
directly attached to the methylene and W being as
defined above;
30
(15) a group of formula:
- CH, - NRR*
in which R® and R* are independently alkyl, aralkyl,
heterocyclyl, heterocyclylalkyl; R* and R* when taken
35 together form with the N-atom a five or a six membered
ring selected from the group piperidinyl, pyrrolidinyl,
piperazinyl with the N-4 position of piperazine opticnally
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109&' ()-R~ V}~?24/ 10@10% ()-71090& () -gY96' 10%&' ()-
g 1100/«(&') ()- 1\1%0/&' ()-! t@\;L' : 1%&1@@%@&{%@%@%{ biky, aralkyl and
y109& ()-!~s10% f & () - mLO%& dryl- f MLOY& () - f #10%& ()- 10 10gea?K/ 10! X
- 10%& ()-N 10% ()-10% & ()-S ,t10% ()-'a, SI0% ()-z 10% ()-zxmbC
10! y#10%08 ()- 10 10
5 4, 3-5 disubstituted 1,2,4-thiadiazole compounds, having the general

formula (IV):

A

Y
N
~s

10 N” R
R
(V)
or their pharmaceutically acceptable salts thereof,
16
wherein A is an amino acid residue, or a peptide containing 2 to 3
amino acid residues, the carboxyl terminal of A is directly attached to
the nitrogen of the 5-amino 1,2,4-thiadiazole and R represents
hydrogen, lower alkanoyl, lower cycloalkylcarbonyl, lower
20 alkoxylcarbonyl, lower arylalkyloxycarbonyl or N protecting group and
R' is hydrogen, lower alkyl, lower alkenyl, lower alkyny! in which the
unsaturated bond is at least one carbon removed from the N atom;
and Y is selected from:
25
(1) lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
heterocyclyloxy, and lower heterocyclylalkoxy wherein
the alkyl or aryl ring is optionally substituted with 1 to 2
substituents selected from the group amino, alkoxy,
30 hydroxy, halo, amino, alkylamino, dialkylamino;
(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
lower heterocyclylalkenyl wherein the alky! or aryl ring
35 is optionally substituted with 1 to 2 substituents

selected from the group amino, alkoxy, hydroxy, halo,

amino, alkylamino, and dialkylamino;
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c in which R? represents lower alkyl, iower cycloalkyl,
lower heterocyclylalkyl, heterocyclyl, aryl, lower arylalkyl
wherein the alkyl or aromatic ring is optionally

10 substituted with 1 to 2 substituents selected from the

group amino, alkoxy, hydroxy, halo, amino, alkylamino,

dialkylamino;

(5) a carbamoy! group of formula:
15
H

|
Rz—N-—ﬁ—

with R? being as defined above;

20
(6) amino, lower alkylamino, lower dialkylamino;

4] amide of formula:

0
25 Rz_ C—I]I—

H

with R? being as defined above;

(8) a group of formula:

30 —N-—A—R
Y
wherein A is as defined above and the carboxyl
terminal of A is directly attached to the nitrogen of the
3-amino-1, 2, 4-thiadiazole, R represents hydrogen,
35 lower alkanoyl, lower cycloalkylcarbonyl, lower
alkoxylcarbony!, lower arylalkyloxycarbonyl or N

protecting group and R' is hydrogen, lower alkyl, fower
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(10)

(11)

(12)

(13)

(14)

YO10%& () - V! DYO10%&' () - V92Cf zodY: !

sulfone of formula:
R II_
with R? being as defined above;

sulfoxide of formula.:

RA—S—
I
o)

with R? being as defined above;

sulfonamide of formula:

with R? being as defined above;

| SH10Y@ () -

lower alkylthio, lower arylalkylthio, arylthio;

a group of formula:
-CH,-A-W

with A as defined above and the N-terminal of A is

directly attached to the methylene and W being as

defined above;

100
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5. . 3-5disubstituted 1,2,4-thiadiazole compounds according to claim 1 or2
wherein A is glycol, W is -NH, and Y is as defined in claim 1 or 2.

6. A compound according to claim 5 wherein Y is methoxy, which is N-(3-
methoxy-{1,2,4]thiadiazol-5-ylamino)-acetamide.

7. A compound according to claim 5 wherein Y is n-butoxyl N-(3-n-Butoxy-
[1,2,4]thiadiazol-5-ylamino)-acetamide.

8. A compound according to claim 5 wherein Y is cinnamyl N-(3-Phenylallyl)-
[1,2,4]thiadiazol-5-ylamino]-acetamide.

9. A compound according to claim 5 wherein Y is 1-H-Indol-3-ylmethyl N-{3-
(1-Indol-3-ylmethyl)-[1,2,4]thiadiazol-5-ylamino}-acetamide.

10. 3-5 disubstituted 1,2,4-thiadiazole compounds according to claim 1 or 2
wherein A is either leucyl-propyl or isoleucyl-propyl, W is -OH and Y is as defined in
claim 1 or 2.

11.  Compounds according to claim 10 wherein A is leucyl-propyl, W is -OH and Y

is as defined in claim 1 or 2.

12.  Compounds according to claim 10 wherein A is isoleucyl-prop)-ll, Wis -OH

and Y is as defined in claim 1 or 2.

13. A compound according to claim 11 wherein Y is methoxy, which is N-(3-
methoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline.
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& ()-12f10%9]1& ()-!'S 10%: & ()-2z!'3 ° 10%m& ()-z!)

10%ucu& ()-z[wW }[<P4! (" F(-10% & ()-!'K F -10()/&'\(()-!< o
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10% & () - &Kr Si{ 2 4% di-b-yl) i LRUEWKL Hrsline.

16. A compound according to claim 11 wherein Y is phenyl, which is N-(3-Phenyl-
[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline.

10
17. A compound according claim 12 wherein Y is methoxy, which is N-(3-
methoxy-{1,2,4]thiadiazol-5-yl)-L-isoleucyl-L-proline.

18. A compound according to claim 10 which is N,N{3-methylene-[1,2,4]-
15 thiadiazol-5-yl}-di-{L-leucyl-L-proline}.

19. A compound according to claim 10 which is {3-[4-(2-pyridyl)piperazinyl-
methyl]-1,2,4-thiadiazol-5-yl}-leucyl-proline.

20 20. A compound according to claim 10 which is N,N-{3-methylene-[1,2,4]-
thiadiazol-5-yl}-di-{L-leucyl-L-proline methy! ester}.

21, Compounds according to claim 3 wherein Xis -NH-C-, A, Wand Y are as

1
defined in claim 3. (9]

25

22. Compounds according to claim 3 wherein X is -NH-C-CH,, A, Wand Y are

i
as defined in claim 3. O

23. Compounds according to claim 21 wherein A is leucyl and W and Y are as
30 defined in claim 3.

24. Compounds according to claim 23 wherein W is NH-isoamyl and Y is as

defined in claim 3.

35 25. A compound according to claim 24 wherein Y is methoxy, which is

5-{3-methoxy-1,2,4-thiadiazolyljcarbamoyl-isoleucyl isoamylamide.
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30. A compound according to claim 29 wherein Y is methoxy, which is

5-(N-carbobenzyloxy-L-phenylalaninamido)-3-methoxy-[1,2,4]thiadiazole.

15
31. A compound according to claim 29 wherein Y is carbobenzyloxy-
phenylalanimamido, which is N,N<{3,5-di-(N-carbobenzyloxy-L-phenylalaninamido)}-
[1,2,4]thiadiazole.

20 32. A pharmaceutical composition comprising a compound according to claim 1
or a pharmaceutically acceptable salt thereof together with a pharmaceutically
acceptable diluent or carrier thereof.

33. A pharmaceutical composition comprising a compound accerding to claim 2
25 or a pharmaceutically acceptable salt thereof together with a pharmaceutically
acceptable diluent or carrier thereof.

34. A pharmaceutical composition comprising a compound according to claim 3
or a pharmaceutically acceptable salt thereof together with a pharmaceutically
30 acceptable diluent or carrier thereof.

35. A pharmaceutical composition comprising a compound according to claim 4
or a pharmaceutically acceptable salt thereof together with a pharmaceutically
acceptable diluent or carrier thereof.

35
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36 The compound of any one of claims 1 to 31 or the composition of any one of

claims 32 to 35 when used in the treatment of a mammal with a disease or disorder.
s 37 The compound or composition of claim 36 wherein the disorder is acne.

38 The compound or composition of claim36 wherein the disease is a common

cold or an inflammatory joint disease



39

40

- 42

43

44

45

29 August 2002

78

Use of a compound or a pharmaceutically acceptable salt thereof according to any
one of claims 1 to 31 for the manufacture of a medicament for treating a mammal

with a disease or disorder.

The use of claim 39 wherein the diséase or disorder is ameliorated by inhibiting at

least a cysteine activity dependent enzyme.

Use of a composition according to any one of claims 32 to 35 for the manufacture

of a medicament for treating a mammal with a disease or disorder.

The use of claim41 wherein the disease or disorder is ameliorated by inhibiting at

least a cysteine activity dependent enzyme.

The use according to any one of claims 39 to 42 wherein the disorder is acne.

The use according to any one of claims 39 to 42 wherein the disease is common

cold.

The use according to any one of claims 39 to 42 wherein the disease is

inflammatory joint disease.



