;e3eR | 06TR\ <229 August 2002 fitil ADi A~OLE COMPOUNDS USEFUL AS | NHI S1TORS
OF CYTEI NE AOTI Vf TY DEPENDENT ENZYNfES FI ELD OFTHE | NV>=NTI ~% Xnéufst 2002
i nvention pal ates to nova! conpounds and their pharmaceuticallTy accéptabl e
acid addition salts and base addition saikls far use in the treatnent of

acne, common cold, inflamuatory joint disease by inhibition of cystel ne

pr ot eases PHABIAZOEECOMROUNDS OSERUISAS IRFIBITORS OFPGYTERNEAGTIMTY el ates
to novel conpounds having pharmbﬁﬂir , to processes for their
prepara~on, to conpositions an t ment of various diseases

by inhibition of cysteine~ proteases ‘and cysteine activity dependent
enzymes. BECROBHTHE IBVENEIONVENTI ON AND P' R OR ART Transgl utarrii nase,

ot hoael T s FhaRlIo RAE 18 oD@l chrmpdlindis' i hBir bbAnEQINCANY alltgnanay T,
oo beq " Bt 3ae. 83d Bass haliion salS Irksen 5 BRGHm G AAE Rotnel ot
acne, coneald, infadmataty jelnthdisease nkrdibiior 9heystdineg putieaseas antdeystaineni cal
structur ea&wgg 8Epéndatt bRARe. In phiticRl, ieredstel Athovdl %ohigioehdg hﬁtﬁﬁﬁOf a

cystein residue | hg..enzyne acts .as,a. nucl eophil.e an ses the

v ol v BsesRutcel Y P PropeRs o or B HIEPA RIO 1B GPROSSERNS ANEESS sor der
andl or di lndbe treatieard ofivagdys dissasapbsinhibitiorbefeystelineproteaiesAnsicysidine
trappi ng K40M 8 Qlddﬁhbﬁié}' J;mé e cata(ystic activity of such enzymes in order
to prevent twe péogres& n o#q t he di sease. Hagiwara reported the use of

1,2, 4-1hi adi azol i nes as inhibitorsof—al-cohel—dehydrogenase—acystetn

acti\éi té KGROIUNBOF THE INVENTICN ZAND PRI 473 980 and EP- Al-O 54B |
650 di . . ST . . .
and t hol ?ﬁ@%é‘gﬁ"géﬁﬁrﬁhgﬁﬁ‘%‘;' .’%ﬁégmgg%%fgggﬁéﬁ??ﬁ%@?@;?a?ic'ons

of N (1, ZNEYMES 5aepsin Bam exampies o FY3e
pest i ci deare Imvolvedinfad pragréssion of earialisxlisarders ard/oxdiseSsam sischi dsa e,

oxadi az0(&nifdn %bﬁ’é’ﬁ%&f&ﬁd%@ ﬂmj@%@@iﬁﬁmw fhair thehficai ShBcmfs | e
t t . Pat ent 247 t d t
o1 S 11 HPERR Fipspe, Jt it ellpued AN G o8 peleinassiflie hibe, 577 305
di scl oseserzimeands a$ ahuciophilaiadddianzses the ydrelysls df ¢her substeate thus and

R e SR o

activi ty sishendpmes imesdes o preveehthecproptesdicnref|the divsaset Haglwaravi ng a
|t e ) > bei
sultony 'rﬁg&l‘?enﬂf 4 o Or4/2 M%lﬂﬂﬁé@ﬁg‘ﬂrﬁd?‘lléﬁ&ﬂﬁ@ﬂ&l d_hf@?p%g@ﬁsésa €1 ng

cat hepsin Qrs, {h varil Qus pept I nhibrtors cyst el ne
pr ot ease<SYRRLA QMJPQW %@d"\zﬂmﬁrotei n profile) 1995, Vol. 2, issue 14, p.

1587-1591. Unfortunately, nost of the efforts have been largely frustrated
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t hi ol gr &89 ’lso desgribedithe poparation 9EN«{1 ,24-vadiazohs-yR-pemesniiglycing estaresi due

wi || reprgpanblr aBe @8 Poshdigegdvance in this field. SUMK~tY OF THE
INVENTi Orj 1" It is an object of the present invention to provide novel

pharmaceuti cal conmpounds, and conposition containing such conpounds which
are act i WS Retan} Si66i8,292:disCloseqg cadplardievlistituted oxadianolbi angt 3-sabstitutadc e
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Y ~-N ~ W~S~A~ (14 10 or their pharmaceutically acceptable salts thereof,
~~a~i ~ an amno acid residue, or a peptide containing 2 to 3 amno acid
residues with the Ntermnal of Adirectly attached to the C5 of the
1,2,4-thiadiazole ring or an isosteric fromthereof and W15 rep g@ﬁ@ﬂ&@@z
group of formula -N(R )Z or -OR wth R being independently hydrog

| ower al kyl, | qupusekenyl) | ower al kynyl in which the upcEtasmdiedd bond is
at | east one carbon renoved fromthe N oc O aton) with the proviso that
-A-Wis not a group of formulas: -N-CH2 9COORr , 20 25 COORf COORf COORf |I.
Il I' I _-~1-:C~CS, -NCCO -NC=CNCRal al tit RR RR Re wherein Re
represents hydr@@ememystemwcﬁﬂﬂymbemmmymescwegmtmadibzaélched chain of 1

to 4 carbon atong; 30 repre s, |l ower al k having . a stral ght or
branched chain &ffivatives R'Z?"E‘graoﬁ? °'H§‘@W99'@3‘Bha"%é‘3§&tﬂﬁé‘¥g 345 Ratent  epr esent s
| ower al kyl haV'S'BEOﬁ!%TaEBbEQEatﬁépsW @%M&scmﬁé ﬂaﬂéﬁs éeﬁtlﬂyl%ﬁﬂﬂtbﬂoé? atoms; R-

represents Lower al kyl having a straight or branched chain of 1 to 4 carbon

atoms, or benzyFVﬁXﬁP%H’Ofe?sﬁﬁ\WBé’FP'! [pviswed jn FEO‘ﬁBrP&ﬂRﬁWQ Yok @, iseue
trisubstituted hy j dsrisel Mor@h&é@rﬁﬂito?%%tﬁbﬁélﬁ‘d%%eéﬂ gef,ﬁd fromthe

group fluorine, chlorine, bromne, vitro %@( N | ower met hyl t hi o,
Y

lower al koxy, t frustrateskhyithe raactivity Pfﬂqt‘mﬁﬁbﬂ’ﬂb' @her IMQC@MG&@B@}"
trifluoronethyl AR A 1&%
met hoxi mi no- rrgt %%?'90 C’Ef‘ﬁimoxyl ﬁnénoe Taﬁﬁrﬂﬁét?(’llﬁ%ﬁno kﬁ'y%}gcycf opentyl,

cycl ohexyl) 1, 3-propanediyl, but-2-eve-di-1,4yl, 1,4-butanediyl, and
phenyl) bentOyI TR éébh@

monosubst it uted to t??gmgétt?%eﬁ?%wrﬁhsﬁﬁ %@@?%}Iée W"g |caI or
different 15 sdbgmiqlampgfs@vsé@ﬂ%gﬂheMthﬁeaquimp@mmmg of fluorine,
chlorine, brom Qgqud Qm%pré’ielﬁpé‘ﬁ’éndn%ﬁ!aﬁbﬁdémt HiEfdpy! thio, trifluoronethyi,
triguoronet hyvxy, difluoronethoxy, and trifluoronmethylthio; 20 and Y is
selected from (1) |ower al koxy, | ower cycl oal koxy) |ower arylal koxy)

het erocycl yl oxyg mgg apfl V! al koxy wherein the al kyl or aryl
ring is optgona Wwth 1 to 2 substituents selected fromthe
group am no, |lki5 R object of the present invention to provide novel pharmaceutical

compounds, and composition containing such compounds which are active as
cysteine activity dependent enzyme inhibitors and hence useful in the
treatment of disorder and/or disease caused by the activity of such enzymes,
and in particular transglutaminase human, rhinovirus 3C protease and

20 cathepsin B.

it is a further object of the invention to provide processes for the synthesis of
such compounds.



25 hydroxy, halo, am no) al kylam no, dial kylam no; (2) |ower alkyl, |ower
cycl oal kyl ) | ower heterocyciylal kyl) heterocydyl, aryl, |ower arylalkyl)

| oner arylalkenyl) . . lower heterocyclylal kenyl wherein the?28August002r y|
ring 30 is optionally substituted with 1 to 2 substituents sel ected from
the group am no) al koxy) hydroxy, hal o, am no, al kylam no, and

di al kyi am no; (3) |ower al koxycarbonyl, ggfboxyl; 35°(4) - a ketone group
of formul a: 29 August 2002 5 O._ 1 R2C in which R2 represents | ower

al kyl, I ower cycloal kyl, |ower heterocyclylal kyl, heterocyclyl, aryl, |ower
aryl al kyl wherein the alkyl or aromatic ring is optionally substituted with
1 to 2 substituents selected fromthe group am no, al koxy, hydroxy, halo,
ani no, al kyl ani incg first adept, ané inventioh drbYides 6& disubituted oM Bladiab| a: H

RZ-N-C1 O45 wi i,ng. as, defi ned abqve. (6) am no, [ower alkylam no,
| over di al ky! anégg"d%%‘(‘% %a%{"&éh%fge‘ﬁ%f?ﬂﬂm&'az'@o Rz-C-N with R2 being as
defi ned above; 25 (8) a group of forrmula: -N A-R . wherein Ais as defined

above and the carboxylf 30 terminal of Ais directly attached to the
nitrogen of the 3-am nopyt-8, 4-t hi adi azol e, R represents hydrogen) | ower

al kanoyl ) | ower cycl oa()kyl Qar bogyl , | ower al koxycarbonyl, | ower
aryl al kyl oxycar bonyl o rojectingpgroup and R is hydrogen) |ower alkyl,
| ower 35 aj kenyl, lower alkynyl in V\?ﬂ ch the unsaturated bond is at | east

one car bon!® enoved fromthe N atom 29 August 2002 6 (9) al cohol of
formila: OH Rz_&ineir ghattnbcbuliéall) Scbihtatie 951 thE-oRLOVE:

whesein 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 C5
of the 1,2,4-thiadiazole ring or an isosteric from thereof and W

15 represents a group of formuta -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 i |
Re

' f f f

COOR COOR COOR
. ~N-C&C-§, -N-C=C-0, -N-C=C-N
25 ) | e :;{ F'{e I \R‘i

R ] Rj Re
) ‘wherein R® represents hydrogen or lower alkyl having a straight or
branched chain of 1 to 4 carbon atoms;

30 R' represents lower alkyl having a straight or branched chain

of 1 to 4. carbon atoms;

35



(10) sulfone of formula: O10 1 ' Rz_S | Owth Rz being as defined above;
15 {11 ) sulfoxide of formula: RzS | Owth Rz being as defined above; 20
(12) sul fonanmide of formula: Ol Re-S- N1 OH 25 with Rz bebgaasstd®bbned
above; (13) |lower alkylthio, Iower arylalkylthio, arylthio; (14? a group of
formula: 30 _CHz p, Wwith A as defined above and the N-termnal of Ais
directly attached to the nethyl ene and Wheing as defined above; 35 (15) a
group of fornul a: CHz NRs Ra 29 August 2002 7 in which R and R4 are

iquepenckiently al Eyl ,far aIHKyﬂepreSﬁditeﬂdﬂwfdehWﬂna:cvihgfﬂt&igmﬁﬂﬂ)rﬁh&inégydhaﬁ and R
en taken together formw th the ma five or a six nenmbered ring
selected fromthe group pi p¥ t8| r %0"@3?% idinyl, 5 piperazinyl with the

N-4 position of piperazi RE m@msﬁﬁ@lbWer%u@Bhavingtaédrabgﬁtbr pagincieed chain
het er ocycl yl, al kyl, aral

d ar In a seco pect, the invention
provides 3-5 disubstituted 3 g{] '¥?ﬂ G lL=Pas ] ﬂ»ﬁ*&f}dwm%&w g he
general foormula (11): Y ~N NonosubWt\:@dhtrIshlbéhtthd ay idefifdal opdigergRceut i cal |y

accept abl e salts thereof, nam l.euc roline,
i SO gucyl proline, |eucyl ocf%{ﬂ’PBﬁvKQ Hg'(?hetlh W‘? &HQE'R
: sol e:chI - ocr:]t ghydr oI 1 Hi nt[zlbdomui%.() nﬁros:ajahaxlgWeﬁalm.l ldéthylthlo lower alkoxy,

eucyl - oct ahydr ocycl opent a rro car bo
i sol )e/ucyl oc%/ahyd)r/ocygl open&"éF hybfrg]ugr %ﬂ'ﬁ&"%l@?‘&mar Ais an anino
acid residue A~ or a di peptlndeorémel@@ltwio tri'iethhbq'cbkbbaylmthatycarboﬁyldl rectly
attached too the C5 of the 1 2 4§tm|'ad' Ie ri n@‘ |_P{Ij;eksoiere f§rmthereof

and Wis - -NHz, |ower al ﬁ&? TN htoﬁ'g'"é?ﬂ‘ﬁ y'aC| d A~

i s select ed from t he group a&cwpyht)/l (:)’&:lciﬂeaym 3-promEnediy]) batspend-di-), 49! ut anyl ,
glutam nyl, histidyl, isoleyc S nor | eucyl,

norval yl) omthyl) phenyl al h{/ﬂ bdaﬁ‘gﬁ I aniéﬂ’é;ﬂyl b{’%gfoﬁ'ﬁ ’ﬁyort yrosyi) valyl)
4- am nobut anoyl , 2, 6-di am nbﬂrexlanpylle)acﬁpm unsubstiputed armyhdsubstituted

2, 4-di am nobut anoyl and 2, 5, d} 4B RORAM ﬁ\%‘};ﬁfnﬁx?%{#?%g |&ntlbaﬁo$di§fﬁgfnt

2, 6-di am nohexanoyl ) 2, 3- di ‘s nopr opano but ano
2, 5- di anmilhopent anoyl , t he I\F'-Iilst'faémﬁﬁﬁlﬁdpdlfmm the gedupteensistingtdfdlugringslZ or t he

amino acid si de-chain NH2 O&HRbHMe, Bréniine, lower alkoxy, lower alkyl, methylthio,

trifluoromethyl, trifluoromethyoxy, difluoromethoxy, and
trifluoromethyithio;

20 and Y is selected from:
1) lower alkoxy, lower cycloalkoxy, Iowe} 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:



selected fromthe group alanyl) (3-alanyl, arginyl, aspartyl) glycyl, 35
glutanyl, glutam nyl, histidyl, isoleucyl, leucyl, lysyl) nethionyl.,

norl eucyl, norvalyl, omthyl, phenylalanyl) prolyl, seryl, 20rAygust2002, 29
August 2002 7a tyrosyl, valyl, 2-indolinecarbonyl, octahydro-1

H i ndoi e- 2- car bonyl , oct ahydrocycl opent a[ b] pyrrol e-2-carbonyl, octahydro-1
H- i soi ndol e- 1car bonyl , octahydrocyclopenta[chpyrrole-l-carbonyl,

1, 2, 3, 4t et rahydr o- 3-i soqui nol i necar bonyl , decahydro- 3-i soqui nol i necar bonyl ;
5 and Y is selected from (1) |ower al koxy, |ower cycl oal koxy) | ower

aryl al koxy, _heterocyclyl oxy, and lgower heterocyclyl al koxy wherein the al kyl
or aryl ring is optionally subgiguted with 1 to 2 10 substituents sel ected

fromthe group am no, al koxy, hyd hal o,. am no, .al kyl am po

di al kyl ani no: (2) |ower al ky|"}“’|\4'86\g5¥%%7%§e<5‘gﬁ'RVPCQM\A}@‘P’G%%’FEP@!%y| al kyl
heterocyclyl, aryl, Power ar yowidritgterodyemralkyi hiterdcyelfly aryl, 1wdranilkyl

het ervcyd yl al kenyl wherein tq\% al hél or arrél ¥.i nr?ﬂj s 0 tionally
substituted with 1 to 2 substE[RIMNE ligt areramatic 'Fﬁ’é"g’?%'ﬁp anmi no, al koxy,
h?/groxy, Bal Oi ani ng, a: ky|(2;ﬁﬂﬁﬂitutﬁdﬂd:itﬁ1&b&)€hb§ﬂtlgm$sQ&ecl:tedﬁ%mggé\g -

al koxycar bonyl, carboxyl; ~ a ketone group of formula: . in
whi ch" R2 represents |ower al I&fuP qmraq'ﬂfg'l 'B'g 94 halg. ARUPO.AKYIAGEGC| yI al kyl |
heterocyclyl, aryl, |ower ar ydatikylamingyherein the al kyl or aromatic ring is
optionally substituted with 9 to 2 substituents selected fromtine group
am no, alkoxy, hydroxy, halo, am no, alkylam no, 30 dial kylam no; (5) a

car bam)yl1 group of formgba: Id datbamdyl gdbip ChdothulR2 bei ng as defined above,;
29 August 2002 7U (6) am no, |owet, al kyl am no, |ower dialkylam no; (?)

am de of fornmula: O5 1 R2-C-N i with R2 being as defined above;
Re-Ni-c-
d
15 with R? being as defined above;

(6) amino, lower alkylamino, lower dialkylamino;

() amide of formula:
20 o

|
R?-C-N-

!

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



10 (8) a group of fornmula: -N A-RR wherein Ais as defined above and the
carboxyl 15 termnal of Ais directly attached to the nitrogen of the
3-amino-1, 2, 4-thi adi azol e) R represents hydrogen, |ower al kaeaygust 2meer
cycl oal kyl carbonyl, | ower al koxyl carbonyl, |ower arylal kyl oxycarbonyl or N
protecting group and R is hydrogen) tower alkyl, |lower 20 al kenyl, |ower
al kynyl in which the unsaturated bond is at | east one carbon renoved from
the N atom (9) ' alcohol of fornula: OH 25 R2 C_ Hwth R2 being as
defi ned above; 30 (10) sulfone of formula: Or R2_SI Owith R2 being as
defi ned above; 35 (11) s f ox | a: 29 August 2002 7c R2_.S 9 O
with R2 being as defined bové‘gg%o?%)&{fﬁglél fonam de of formula: O R2-S-N 10
OHwth R2 being as defined abovePH(13) | ower al kylthio, |ower
arylal kylthio, arylthio; 15 (14)|a group of fornula: -CHZ-A-Wwith A as
defined above and the N-term naR*e€-A is directly attached to the nethyl ene
and Wbeigg as defined above; 20 (15) a group of formula: - CH2 - NRR"' in
which R3 and R4 are independently Hlkyl, arallryl, heterocyclyl)
heterocyclyl al kyl; R3 and R4 ﬂ’[:%h?gsaéf gqi%ther formwith the NNatom a
five or a six menbered ring selecte Fom the group pi peridinyl,
pyrrolidinyl, piperazinyl with the N4 position of piperazine opti onal |y
substituted with pyridyl qdyet | kyl) aralkyl and aryl. 30 ' In a
third aspect, the |nvent 02 pglg@lﬁ 6}%§)‘ggdl substituted 1,2, 4-thiadi azol e
corrpounds1ohaV| ng the general forla (I11):
; |
‘ R?-S-
|
@)

with R? being as defined above;

15 (11)  sulfoxide of formula:

R*-S-

|
o)

with R? being as defined above;

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

(13) lower alkylthio, lower arylalkylthio, arylthio;

(14) agroup 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:
- CH; - NR*R?



35 ~-N NI~/ \XiAWS (111) 29 August 2002 ~a or their pharnmaceutically
acceptabl e salts thereof, wherein Ais an amno acid residue, or a peptide
containing 2 to 3 anino acid residues with the N-terninal oQgA@LQt%Bgd by
the means 5 _ of a spacer X to the C5 of the 1,2,4-thiadiazole fing, or an
I sosteric formthereof, X is a spacer selected fromthe group of fornula

-NH~ -NH ~-CH2 ~ and ~, Wrepresents a group of formuta -N(R )2 or-0OR

with R being i ndependently hydrogen, | dwer alkyl, 10 | ower al kenyl, | ower

al kynyl in which the unsaturate t carbon renoved from
theyNyor 0 atom and Y is sel '@d’f%*?r%RﬁaSelﬂf;préﬂ%éﬁyé*ﬂoirﬁ tkvh over

cycl oal koxy) Iover aryl al koxyhetsRegamietnbietalkyAR! shd Wiwhen taken |

het er ocycl yl al koxy wherein the aIk ing is oPtlonaII substituted
with 1 to 2 substituents sel e'c?ﬁ%‘&e%/P tﬁg}/ed}l afveef aéi"mﬁ}ge’ﬂ‘}dr oxy)

hal o, amino, aikylam no, diai imds’gfadtuqfr&ﬁ)tt(e?grobﬁ)‘ﬂ@éncﬁhﬁ%yrroh

cycloalkyF, | oner heterocyclyl al het er o Iomer aryl al kyl)

k
| ower arylal kenyl) |ower het eP'B‘E’?%‘P{(JI“é\tF‘K%VI“ W@l%P\Pﬁﬁazﬁl‘al@PF""@ﬁ"Yaryl ring
is optionally substituted w téubgmt,@d:{w@,%ﬁayum%gycqu ?a'ﬁ(yqsglr@,gﬁ @fgfromthe

group am no) al koxy) hydroxy) hal o, am no, al kyl am no, and di‘al kyl am no;
(3) | ower al koxycarbonyl) carﬂ%&yl 30 . (4) a ketone group of forrmula: O
Rz C 35 29 August 2002 7e _ in whi ch R2 represents | ower al kyl, | ower
cycl oal kyl, lower heterocyclylal kyl, heteroc | ower arylalkyl

clyl | )
wherein the al ky1a Secend AsPeet Fh‘?\d"Y@""BBtﬁ"SHéW&§ugir§¥'i’%t‘ﬂ-ﬂt@‘li WRth 1 to 2

substituei®s S%é‘di&ﬁﬂlefzérﬂﬁbdd%ﬁ ﬁa\miggmeg@nbﬂawonﬂhﬂéqny hydroxy) hal o, anmino,
al kyl am no, di al kyl am no; carbanmoyl group of formula: H 10 RZ-N-C1 O

with R2 being as defin bove (6) am no) | ower al kylam no, | ower
di al kyl am no; 15 (7) aninde %f f or mul a:

™ )\A’W ()

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-octahydrocyclopenta[b]pyrrole-2-carboxylic
acid, isoleucyl-octahydrocyclopentalb]pyrrole-2-carboxylic acid
or A is an amino acid residue A, or a dipeptide A4-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, proiyl, seryl,
tryptophyl, tyrosyi, 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 o-NH; or the amino acid side-chain NH; group, A; is .

selected from the group alanyl, B-alanyl, arginyl, aspartyl, glycyl,
35 glutamyl, glutaminyl, histidyl, isoleucyl, leucyl, lysyt, methionyl,
norleucyl, norvalyl, ornithyl, phenylalanyl, prolyl, seryl, tryptophy,



O R2-C-N20 with R being as defined above; (8) a group of fornmula: -N A-R 25
wherein A is as defined above and the carboxyl termnal of Ais directly
attached to the nitrogen of the 3-am no-1, 2, 4-thi adi azol e, EQAQPQQ%BQS
hydr ogen, | ower al kanoyl, |ower cycl oal kycarbonyl, |ower al koxyl'carbonyl,

| ower aryl akyl oxycarbonyl or N 30 protecting group and R being as defined
as above; (g) alcohol of fornmula: OH R2_7a 35 29 August 2002 7f with Rz
bei ng as defined above; (10) sulfone of fonr~ula: 5 OR2.S Owth R2 being
as defined above; Jtﬁh'oéﬁl.l\)alsdm-fndﬂitdearbbn)ﬂcmmhydro Rzinglolei2-Carbnyh, Rz bei ng as

a5 dof i ned above; (AYOHEHARRAoftoc ey, SuaR IR |\ 17, %55
(1~) a group of forcabamyl, Oﬁhﬁydﬁemmpemabé]pasoldéf@aﬂmmbUméAand t he
N-termnal of Ais RA AN L.ng as

defi ned above; 30 (t%%%gwg?éﬁghﬁﬁmﬁg?&r}%%%? %géq{b%@%&f%%%m ch RO and
R4 are | rﬁiependent Iy alkyl) aral kyl) heterocyclyl, heterocyclylaikyl; R
and R~ vvhentakenz?‘ q.g fig-mwi th the N-atoma five or a siXx
menbered ring sel ec rom e group piperidinyl, pyrrolidinyl,

pi perazi ny( wth t &) N- dowersilkoxpriowér qycipalkomy, lweoptwa!km.l y 29 August 2002

79 substituted with pyri , daryl. In a
fourth aspect, the i nvenrtyémc)}2 }&?g@\s&ﬁ@% hgl Sr@clylaiﬂ{}?tﬁ%%re?{‘m hi adi azol e
conpounds, having the géh@alﬁvldf@rﬁmmgals(omcnaﬂysvbﬁmtwwuh HeR S |

10 substituents selected from the group amino, atkoxy,

hydroxy, halo, amino, alkylamino, dialkylamino;

(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, fower arylalkyl, lower arylalkenyl,
16 lower heterocyclylalkenyl wherein the alkyl or aryl ring
is optionally substituted with 1 to 2 substituents
selected from the group amino, atkoxy, hydroxy, halo,
amino, alkylamino, and dialkylamino;

20 ©(3) lower alkoxycarbonyl, carboxyl;

(4) - aketone group of formula:

0]
re- G-

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;

) a carbamoyl group of formula:
H

R?- 'J -C-
35 i
O -
with R? being as defined above;



Rl (1~ 15 or their pharmaceutically acceptable salts 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 nitrazmaageht 2002

5-ami no 1, 2, 4-thiadi azol e and R represents hydrogen, tower al kanoyl, | ower
cycl oal kyl carbonyl) | ower 20 al koxyl carbggyl) | ower aryl al kyl oxycar bonyl or
N protecting group and R is hydrogen, |ower alkyl, |ower alkenyl, |ower

al kynyl in which. t unsatur?t edﬁba(olnd.is at l'el?%t pone carbon renoved from
the N atom and Y i $Psel 808 el alkvIamino OWergigkyapieg,y | ower cycl oal koxy,
| ower aryl al koxy, heterocyclyloxy, and | ower heterocyclylal koxy wherein the
al kyl or aryl ring Ir@ opticl) a(l)flfﬁ substituted with 1 to 2 substituents

sel ected fromthe group 9° y, 30 hydroxy, hal o) am no,

ﬁl t<y| am rf@oi Idlka: ;<yl ahm tno; (2();I I Iower a: ky: ) | ower fyflkoﬁl k?/l , | ower
eterocyc al ky , heterocyg¢lyl, aryl, lower arylalkyl, |ower

aryl al kenyl, | ower heterocRtig@tadkenyl wherein the alkyl or aryl ring 35 is
optionally substituted with 1 td 2 substituents selected fromthe group

am no, al koxy, hydroxy, halo, , Hmno) al kylam no, and di al kyl am no; 29
August 2002 7h (3) ~ | ower al koxycarbonyl, carboxyl; (4) a ketone group of
formula: 5 ORZ-Cin whig represents, | ower al kyl, | ower cycl oal kyl)

| ower heterocyclyl al kyl ,Wﬂ'é?gPS'EgéfﬁF,‘"egr%PP‘,’e-| ower aryl al kyl wherein the

al lI;ylt ;)r qPorrati C {i ngfi S 0|toti_onal ly 10 su;ost: Lute;i \r/]vlfjh 1 tthI ) v}
substituents sel ec r e.aroup am no) al koxy) hydroxy, hal o) am no

al ky(am no, di al kyl 'noggli%la(q:f)?or@ﬂ%ar barmoyl group of fornmula: HR2 NC 1 |
Owith R2 being as defineN-Ab&®/e; 20 (6) am no, |ower alkylanm no) |ower

di al kyl amino; (~) amide of fornula: O25 R2~-N |1 Hwith R2 being as defined
above: (8) a group of forRlla: 30 -N-A-R R~ wherein A is as defined above
and t he carboxyl terni nawhereind issasdiefinext abovarnd theadrioxyk he nitrogen of the

3-amno-1,.2, 4-thiadi az@lahaRe R urea) ehalhéd'td 8 hitrogen of the
3-amino-1,2,4-thiadiazole, R represents hydrogen,
lower alkanoyl, lower cycloalkylcarbonyl, lower
alkoxylcarbohyl, 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

25 R?-C -

|
H

with R? being as defined above;

30 (10)  sulfone of formuta:

@)
l
R?-S-
I
o R
25 with R? being as defined above;

(11)  sulfoxide of formula:



35 | ower al kanoyl, |ower cycloal kyl carbonyl, |ower al koxyl carbonyt, | ower
aryl al kyl oxycarbonyl or N protecting group and R is hydrogen, |ower alkyl,
| ower 29 August 2002 7i al kenyl, lower afkynyl in which tpgeaAugeatopat ed
bond is at | east one carbon renoved fromthe N atom 5 (9) al cohol of
formula: OHR-CH wth R2 being as defined above; 10 (10) sul fone of

formula: OR2 S1I . 15 Owith RZ being as defined above; (11) sul foxi de of
formula.: 20 ~ SOwith R-I&ing as defined above; 25 (12) sul fonamni de of
formula: OR--S-NIl | OH3p with R2 being as defined above; (13) |ower

al kylthio, Iower arylal kylthi o) arylthio; (1a) a group of forrmula: 35
-CH2-A-Wwith A as defined above and the N-termnal of Ais directly
attached to the met hyl eméthdRtbeitigoas definad abade; ned above; 29 August 2002 7J
(15) a grfoup of formula: _ CH2 _ NR3R, in which R3 and R are independentl!y
al kyl, aral kyl, heterocyclyl, heterocyclylalkyl; R3 and R when taken

toget her formw th (12)e Nulidramide bf foamata: a si x nenbered ring selected from
the group piperidinyl, pyrrold'di nyl, piperazinyl with the N-4 position of

pi perazi ne optionally substituted with pyridyl, heterocyclyl, alkyl,

aral kyl and aryl. In a figkh b

phar maceuti cal conpositio E:§
phar maceypi cal | y acceptabl e %al t hereof together with a pharnaceutically
acceptabl e diluent or carrie t'ﬂer eof. In a sixth aspect, the invention
provi des use of a conpoyr I p ically acceptable salt thereof as
descri bed above for the%ﬁﬁﬁg@pé}i&e@ﬁ&?@& canent for treating a nmamal
with a disease or disorder.

gpect, the invention provides a
ngflsing a conpound as described above or a

(13) lower alkylthio, lower arylalkyithio, 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) agroup 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, pyrrolidinyl,
piperazinyl with the N-4 position of piperazine optionally
substituted with pyridyl, heterocycliyl, 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 (lli):

35 Y

(i



WO 4914500 5 7k 29 August 2002 PGT/ CA99/ 00160 B~~F REFERENCE ~O THE

DRA WNOCS -- Fig. 1- is a diagrammatic representation of the chem cal

| nt enBcti on between conpounds (I of the present invention fé‘ﬂu&i&%ﬁ I
cysteine. Fig. 2 is a diagramR~tic representation of the reduction 0O

| L-1- 1 nduced degradation of newly synthesized proteoglycan by a conpound of
formula (lIj. pESCR PTI ON OF THE PR~EE, g. ED EMBO~-f MENTS One cl ass of
preferred conpounds according to the imdention are conpounds 15
conespondlng to the following forpula (I]): ~S ALW20 25 or their

phar maceutical |y aeﬁ:‘gﬁ'fﬁﬁ?r@agﬁ‘l‘ttcé@ﬁ‘&aé‘é% %V@mﬂ A) Wand Y are as
previously defi nedwhérelmek ndh shiad aciafredidiurf 6r & peptiiergentsiring 2ec®rding to the
present invention are coaaouads hﬂ'\b/i ng, t he, geo[ﬁ{atjt horgul a éi l1j: .Y 30 . ~
~A S X or their ph3PRQAslsretidieswitiithe N-tehnigalaliA dtached By fhe ir (avLE u~
29 Augus;‘5 2002 WO &H gitarnX $o eaTRoflhel1, 24 -thiddizadle ¥ing| 6r @sispdténd ous! y

def i ned. YPCTI CA99100160 A fuyrther class of_preferred ounds accordi ng to
the present invent °6’H§%?’8°f5§d%ﬁﬁeiﬁ?a§§‘ﬁ%? ﬁgmﬁﬁ%gb“é'ﬁé’?g‘i%l?r nmula (1V~: Y
A~ (I N~SR R
A () —-NH—% —NH-ﬁ-—CHz

0 and 0 . W represents a group of formuia

-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 O 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 cycloélkyl, lower heterocyclylatkyl,

* 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



10 or their pharmaceutically acceptable salts thereof) wherein: t5 AA R R
and Y are as previously defined. While the nechani smof action for all
these conpounds has not been confirmed) it is believed thatadRge&t2002
di substituted -1, 2, 4-thiadi azol es of the present invention reac? with the
cysteine residue of the enzyne to forth a 20 disulfide bond thus inhibiting
the activity of the enzyne. The S-N bond in the 3,5 di substituted
-1,2,4-thi adi azofes of t hewRIcRFRMprk foh@PalEﬂ?lo@erhiy@Baﬁch,er gy content

whi ch originates, at least in ?art) rom non-bonded €l ectfon repul sion
between sul fur atom d or Hewefl hetespeyclylalieyb hevereavelmh pryblawer ardalkys, 5

di substituted -1, 2, 4-thiggi ol = to be susceptible to
25 nucl eophilic attack. gﬁ{N .gtlr?%%g(/%‘gg{ag% ﬂﬁ?‘f,oﬁ’%ﬁﬂ%di azoles with

reduci ng agents was reporsubstitated withdrtey? substitaerigselected tlendhe Chem 8er .,
1954, 87, 57). The thiol inQf te) d appear to act
as reduci ¥y agents (nucl é%% i e_'g)e',alt ?@gﬁéﬁﬂﬁﬁ%%heﬁ ca| Iy modi fi ed
with resul ting inhibitiodia¥ylamiBoienzymatic activity. 30 SUBSTI TUTE SHEET
(RULE 16) 29 August 2002 WD 99145077 PCTI CA99/ 00160 9 G oup Z at the G5
position of the 1,2, 4-thiadiazoles can be designed to incorporate a

recogni ti on sequencédsped Farkameyl giup gtforpulasi te of a gi ven cysteine
activity dependent enryme andggroup Y at the C-3 position nay be 5 designed
to tune the reactivity of the;5-substituted 1,2, 4-thi adi azol es towards the
enzynme by q4gctivating the agpanent.bonds. The reactivity of the conpounds of
the present invention towards cygteine activity dependent enzynes can be
eval uated by their reactivity wigh N-acetyl cysteine. Fg. t illustrates the
reaction between conpoundih®? tefigdsl defikéd attvel he present invention with
N-acetyl cysteine. The first step forns a disulfide conpound by cl eavage of
the S-N bond of the 1,2,4-thiadi azoles. The disulfide | X reacts with a
second thiol to proggice amifyRWNendkobmind, Bwed dilkylbmindie conpounds of the

pr esent iﬁéenti on are those having am no acid or peptide residue side
chains. THe side chains can be attached at position C3 or C5 positions of
1,2, 4-thi adi azol e. fhe uamid¥f ofdvfimuta:aci d or peptide residues as side chains
in the nonocyclic conpounds u6ed in the present invention, particularly
when they are attached to the nucleus at position 5, 20 allows selection of
an appropriate group havi nﬁz_b r_lqu_ng affinity for the enzyne which is to be
i nhibited by the conpound. 'Furthernore, the binding affiri~ty of the
a~bito~ cap be'trrne~i 3o-thatit jhinds-to the enzyne at a-cl ose-proximty of

the activ@Osite cystei newftﬁﬁz@gﬁg\gstcgﬁm Skt ultimately forms a
di ssul fui e bond. !

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

25

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- G-
l

.35



25 The presence of an appropriately chosen enzyne binding or recognition
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 sel echdefy yo®) to
enhance the chem cal attack of the thioi group of the enzyne. 30 pue to the
presence of recognition side group, conpounds of this nature, are highly
selective in their attack upon a specifyg, chosen enzyne) and are nuch | ess
reactive towards other thiols, which they m ght encounter in a biol ogical
system sussTrrcrr~ sir (WiyRbBeing a9 defingg dbbver002 WO 991 45027
PCTI CA99/ 00160 10 Preferred conmpounds of fornmula (11) according to the
invention are those in which Ais giycyl, leucyl-prolyl and
i sol eucyt-prolyl: W9 - Nufope otfeppuldng v is | ower alkyl (nethyl), |ower
al koxy (meshoxy, n butoxy), |awer aryl (phenyl)) 5 cinnanyl)
1-H I ndol-3-yl-nmethyl, -CH2-NRyR where R and R are as previously
defined) -CHZ.A-Wwhere A qqzdé/&lare as previously defined. Preferred
conpounds of formula (t11l) accprding to the invention are those in which A
is leucyl, leucyl-profyl or igypleucyl-prolyl and Z and Y are as defined 10
above. Particularly pref agifter? sangasdéime@labb@: mul a (L11) are those in which
Y is ‘a |ower alkoxy. Preferred conpounds of formula (11n according to the
i nvention ﬁqre those in which Ais phenyl alanyl, glycyl, R is Hand Ris
as previously definegdq) 1sufbrdebbandigd conpounds according to the present
invention exhibit specificity to a particular cysteine activity dependent
enzyne and thus are unreactinv® to ot her potential nucl eophil es such as
al cohols or amnes. 20 As-usdgd herein: The term"lower", as applied for
exanple to lower alkyl, neanS 1 to 8 carbon _  a~ .
-~ . . The . "aryl", alope or in conbination, neans a
phenyl or naphthyt radi ca’(\"ﬁ‘%{%‘?ﬂé%ﬂ%ﬁgﬁ"fe& carries one or nore
substituertds sel ected from al kyl, al koxy) hal ogen, hydroxy, am no and the
| i ke, such as phenyl)_ p-totyl . .4- hoxy phenyl, 4-(fert butoxy)phenyl,
4-f1 uor ophenyl ) 4-cr{l)'@i' oﬁ&%ﬂ@'éﬁfﬁﬂ?g%phenyl , 1-napht hyl , 2-naphthyl and
the I"ke. 30 -me term "aryl al laoxy carbonyP, al one or in conbination) means
a radical of the formula -C(O->arylalkyl, in which fhe Term"aryl al kyP has
t he sign~cance gi ven aboveR2AS -a¥anpl e of an aryl al koxy carbonyl radical is

1|
20 O H

with R? being as defined above;
(13)- lower alkyithio, lower arylaikylthio, 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, heferocyclylalkyl; 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



benzyl oxycar bonyl . SUBSTI TUTE SHEET ( RULE Z~ 29 August 2002 wo n¥dsozy
pcric~9roo~so 11 The term "arylal kyl" nmeans an al kyl radical in which one
hydrogen atomis replaced by an aryl radical, such as benzylgAuuenydgt hy!
and the like. 5 The term "arytal kenyl"” neans an al kenyl radical in which
one hydrogen atomis replaced by an aryl radical such as 3-phenylallyl)
2-phenyl allyl, 1-phenylallyl and the fke. The term "cycl oal kyl car bonyl "
means an aryl group derived froma nonocyclic or bridged

cycl oal kanecar boxylic acid such as cycl opropanecar bonyl)

cycl ohexanecar bonyl , adamansehsétidedwithypyridgnletetoeydillakyl,@ralkyland a bent fused
nmonocycli c cycl oal kanecar bogﬁl ic acid which is optionally substituted by,
for exanpl e, alkylamno, such as 1, 2,3, 4-tetrahydro-2-napht hoyl, 2

acet am do-1, 2, 3, 4-tetrahydro-2-naphthoyl. 75 the term "aryl al kanoyl " neans

an acyl radical dgriy | & I HHRILs 2kl Qﬁﬁ@ i \Ci d such
as phenyl acefyl , g{ﬁhgﬁﬁpggg%?ghab§ E@%ﬁ@@ihnann?l?%ﬁ- e%@%ﬁ%ypg%é

2- napht hyl - acet y| thiagiazoleocashgatndsi havingdhe geaerakfomanyg Vbci nnanoy! |

4- mei hoxyhydr oci nnamoyl ) and the like. 20 The term"anyl" neans an aryl

radi cal derived froman aromatic carboxylic aud. Exanples of such r~ls~irae
a a c car-boicyfic aad,yan optionally substituted benzoic or naphthoic

aci ds such as benzoyl) 4 chbprobenzoyl, 4- car boxybenzoyl ,

4-[ (benzyl oxy- car bonyl ] nzQyl , 1- napht hoyl ) 2 25 napht hoyl)

6- car boxy- 2- pgpht hoyl ) &N yL f or mam doj - 2- napht hoyl ,. and the |iKke.
The tenmt "heterocyclyt', a® us herei n except where noted) represents a
stable 5- to 7-nmenbered nono oericycéic or stable 7- to 10-nenbered . 30
bi cyclic heterocyclic ring which is eiWher saturated or unsat urated, and
whi ch consists of carbon atons, and fromone to three heteroatons sel ected

SUBSTI T T1— StEET ( LY e Phdfmagbuicall S5t 8t BEBh b 1 onor oono 12
15

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 arylalkyloxycarbony! or N protecting group and
R'is hydrogen, lower alkyl, lower alkenyl, lower alkynyl in which the
t_msaturated 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 hydroxyz halo, amino, alkylamino, dialkylamino;

(2) lower alkyli, lower cycloalkyl, lower heterocyclylalkyl,
heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,
lower heterocyclylatkenyl 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;



het er oat ons may be optionally oxidized, and the nitrogen atom may
optionally be quaternized, and including any bicyGc group in which any of
t he above defined heterocyclic rings is fused to a benzene Q%QQQUIQ%O2
heterocyclic 5 ring may be attached at any heteroatom or carbon at'ém Ghi ch
results in the creation of a stable structure. Exanples of such

het erocyclic el enments, comonly known as7Rheterocycly) include piperidinyl,

pi perazi nyl, 2-oxopi pefazinyl = 0X0 er-azinyl, 2-oxopiperidinyt,
2- oxopyrrolidinyl, 2- o{?‘gazgéWﬁw%}m‘gE%bEWI‘fa %ol yt, 4-piperidonyl,

pyrrolidinyl, pyrazolyl) pyrazolidinyl, imdazolyl) imdazolinyl)

i m dazol idi nyl, pyridy pyrazi nyl yeimdinyl) pyridazinyl, oxazolidinyl,
i soxazol yt) isoxazoli dMﬁyt ,aﬁ%tp %Sﬁquﬂ g o yl, thiazolidinyl,

i sot hi azol yl . quinuclidinyl, isothiazoli-dinyl, indolyl) quino(inyl)

i soqui nol i ny’ls, benzi m dazot yt, 3 hi adi azol yl, benzopyranyl, benzot hi azol yl,
benzoxazolyl) furyl, tetrah uryl, tetrahydropyranyl, thienyl, 1'
benzot hi enyl ) tetrahydroquinolinyl (e.g. 1,2,3,4-tetrahydro-2-quinolinyl,
etc), '1,2,3,4-tetrahydro-iisedichi’A repseiserte layer alkyl, lower cycioalkyl,

1,2, 3,4-tetrahydro- 1- oxo-i i i i |

bet a- car bol i nyl, 2-benzof u?gﬁg}ar %‘Ir?gﬁl}lﬁlﬁp'g‘rf%?rg o*ﬁ%ﬁ)“@% %%#kﬂlnol i nyl

sul f oxi de, thianorpholiny! wheréioiikeg alksyladacamstigiringrisioptiopaliyke. The

het er ocycte t@y be substit : ; 2~ het eroat om
which results in the creat ?Egﬁg%npﬁg%@aﬁ{oei@{br@ﬁ@?ﬁt?%_@le, %qﬁg?g’(?i d residue'
means any of the naturally greepaminagallitxyhbydroxyehalo, aming, glkyfamirani no
carboxylic acids) includi n&i%lgageﬁ‘ing and 1. optical isomers and racemc

m xtures thereof, and the ower al kyl - and N-phenyl |ower alkyl 25
derivatives of these am no acids. The am no acid residue is either bonded
t hrough a nitrogen of e 1 | .boxyl carbon of the am no
acid. The naljélral |y oc(tgﬂrr?ér%é}gar{lﬂﬁ%gamp(fg ich can be incorporated into
the present invention include, gut are not linted to, afanine, arginine)
asparagi ne) aspartic acid, cysileine, cystine, glutam c acid) glutam ne,

gl ycine, histidine, 30 isol &cNrmeC— euci ne, |ysine) nethionine, onthine,
phenyl al ani ne, praline, serine, tR{reonine, thyroxine, tryptophan, tyrosine,
val i ne, beta-al anine, and gamma-am nobutyric acid. Preferred am no acid
resi dues include profine, SR belhl abldefifed dlidve; 2~ 29 August 2002 WO
991 45027 PCT| CA991 00160 13 Iysine) |eucine, phenyl al anine, tyrosine)

i sol euci ne, # ani ne) gamma-anm no butyric acid) valine, glycine and

phenl ygl yci ne. 5 ' Am n@) aciahinedoweresikyldmind Hewei diglkylatainoronmonl y known
synthetic unnatural am no acids and any | ogically designed peptidom netic
in which the Hoonding el enments of the am no acid residue is taken into
consi deration. Synthet(@g uremsitieobforrawiano aci ds i ncl ude am no aci ds such as
4- hydroxy proline, O benzylthreonine) 4-cyclohexylproline, 3,4,5-trinethyl
proline, 3,4dinethyfproline, 4(-dinethylprotine, 4-chlorophenyl al ani ne)
oct ahyr o-i nd28 e2- car boxyl i col@c_%?_,_ )ct ahydr o-i soqui nol i ne-3-carboxylic acid)
pi peri di nyt-2carboxylic acid} pi pﬁfazi nyl - 2- car boxyl i c aci d,

4- phenyl prol i ne) 3phenyl proline, cycl ohexyl prol i ne, 3-cycl ohexyl proiine)
4- am noprol i ne, octahydro-cycl opent ane[ b] pyrrol e-2-carboxylic acid,
statone, statine, 15 norst afithid® geinpasidelieed abpve;

am no- 3- hydr oxy- 5- phe -p i ind) 4-am no3- oxo- 5- phenyl - pentoi c

aci d, 3-am no-2-hydr o%i- 4- ﬁ%’ﬁgﬁgﬁ?gﬁ%'?)c acid) 2,2difluorostatine,

cycl ohexyl alﬂpi ne) and the f-gl-lLIO—V%_ﬂﬂllam no acids: Ita COOHr--S -Nc )a 20
-N ~ )a H=N H~N~COO—|COO—|4;\I H OOH H-N COOH COON ) a

R

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



30 HN -N COOH H COOH suBS~rrtw s~~r <RU><,E ~ 29 August 2002 WO 99/ 450ZT
PCTI CA99100160 14 wherein a stands for 1 or 2. R, stands for hydrogen,

al kyl , hydroxy, al koxycarbonyi am no. 5 Representative exar‘rpjgeﬁlg)jst besi cal | y
desi gned peptidom nmetics are illustrated below. 10 N~.," NNOIl HOHO
Ra Ra N1I5 NN NI | Rd - ORI R OO ( a7t 20 N~-N~NO~HH25 H/ N~/

Il ~N N~ O~ O 30 SUBSTi TUE, SI ~ET LE 2~ . 29 August 2002 70 75 wo
masoz~ . pcrlc~wlroo~so 15 eé'}yg'?%efrgbéxnyéwdwtﬂg\ ﬁ‘ﬁd’é‘g%Hﬁé%{)%Pdgﬁpresents
hydrogen) and an al kyl. O ~dflegst pne-cdtbdh fdnidved @oiN the N ol S N N H O O

5 9) alcohol of formula:

OH

2 '__
ol
H

with R? being as defined above;
10

(10) sulfone of formula:

15 0
with R? being as defined above;

(11) sulfoxide of formula.:

20 Rz‘ﬁ"
s}

with R? being as defined above;

25 (12) sulfonamide of formula:

Il
S
OH

30 with R? being as defined above;

(13) lower alkylthio, lower arylalkyithio, aryithio;

(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

35

defined above;



All al pha-am no aci ds except giycine contain at |east one asymetric carbon
atom As a result, they are optically alive, existing in either Dor L form
or as a racenm c mxture. Accordingly, sone of the conpound29#ugtiste0peesent
20 invention may be prepared in optically active form or as racemc

m xtures of the conpounds clai med hereéijn. A peptide residua contains a
pepfi de bond which y be forped between the carbonyl function of an am no
aci d and anot her a(rjrg)ﬁo %Qfﬂ%ﬁ{:%"m?ch may 25 be another amino acid or an
am ne. Conpound of the @ISR RNvention may be in isosteric forme.g.,

e Ceend)) SR RGOS e, SO

the present invention h%ﬁerﬂ@;c@ﬁmbte%d?cl?lalkha@wld Rhwheesdkeri ¢ form Wen it
has pepti di c car banoyl inis ricf it. has 30 one or two,
preferably one pepti di égQth‘%fPW’ \“’%&eeﬁ?@"\‘%ﬁ °'§E§ZW@%HEET (RULE 1~
29 August 2002 WO 99/ 45 Péemmm@@i&@ pl&nﬁuﬂﬁl@ylrd&ilrMSl due consi sts af.
am no aci d residues, preferabl heir npatu confi |on When t here
are amino acids in unndREragn y&é’ﬁéﬂ&”ﬁtmﬁ °R 'Be'BF'E? Bg %}yl s only one
such am no acid in unnaubstdtes With ipgrityh theteiocytipl, BikyRaralkyl @ad due as used
herein includes am no aci,d resi dues such as octahydro i ndol e- 2-carboxylic

aci d and hydr oxypr ol i n@YThe term "R', when referred as an "N-protecting
group”, is an amno protecting group. Exanples of protecting groups as R

are for exanp|e sCose Pr ot ect i. Groups in. ani c,.S nt hesis", T.V
Greener J. WIH P pﬂ[‘?'@‘i%'ff‘(?r@’i‘éfszaaﬂhar%q ‘B'CP MRASTR0: are not
limted to argom mﬁgaaomp@mdas (m‘chwmldanlmahusﬁm&awcm nyl or benzoyl
optionally substlt H F‘&B (\5 r|n with for exa 2@

p- met hoxycar baskpPta %E? therey ‘ge yith g QTW%%Q")SSHW & Milygnt

t - but yt oxycar sogutiér thérgbfret hoxycar bonyt such as 15

g-fl uor enyl met hoxycar bonyl or benzyl oxy carbonyl optionally substituted on
t he phenyl ring with p-methoxy, p-vitro, p-chloro or mphenyl; aryl nethyl
such as benZyInhfﬁmw%péétyth&:ih&riibmb?didéﬁu&élﬁf@ﬁ@'ﬁﬁ?&rﬁlc}iﬂdﬂgl with p- rr:elt hoxy,
p-vitro or oro; or aryls on such a enyl sul f.o optionally
substituted V\Pl??f"ﬁcﬁ‘ét’(cﬁwa pﬁbl?eﬁ%t&?;pogqs ‘iﬁ%ﬂ?%%ﬁff%' f optionally
substituted omahbhcmr@afeé medichmgntfo ledting rhamaial with ardiséiagé by| am no. The

term " aryfoxyal gnoyl means an aryl radical of the fornula aryl-0al kanoyl
and the term “RAECEr ocycl yl oxycarbonyl = nmeans an aryl group derived



from heterocyclyl -O-CO wherein heterocyclyl is defined above. 25 The term
“hef erocycfytal kanoyl" neans an aryl radial derived froma

het er ocycl yt - substituted al kane carboxylic acid wherein heterocyclyl has

t he sanme neani ng gi ven above. 34 SUt 3ST1( TUTE SHEET (RULE 2~ &%gyﬁ?
2002 5 WD 991450z7 PCTI CA991001 b0 17 The term "heterocycl yal koxycar

means an acyl radical derived froma heterocyclyl-substituted aIkyI-C>CO
wher ei n heterdﬁyﬁﬂﬁﬂ7has the same signi'ficance gi ven abd¢&/CAPHRI6

term am noal kanoyl' neans an acyl radical derived froman am no substituted
al kanecar boxylic acid wherein the am no % oup. can be a prinmary) secondary
or tertiary am no group. containing substituents sel ected from hydrogen) and
al kyl, aryl, arylalkyl, cycloal kyl, cycloal kyl al kyl radicals and the 10
like. "Options(" or "optionally"” neans that the subsequently descri bed
event or circunstances may or may not occur,, and that the description

i ncl udes instances where the said event or 'circunstance occurs and

i nstances i8n 15 which it does not. For exanple) "phenyl ... optionally
substituted” neans that t he phenyl nmay or may not be substituted and that

t he descri pti orBH 3 LRDRAWINGSI phenyl and phenyl wherein there
is substitutiao ve chiral
centers and exq_”‘s‘c‘t‘I E%ahﬁﬁgt'cygﬁeﬁ%ﬂmgigﬂﬁ%ﬁxe@%'edn esc? bed and

cl ai ned herei ncpmpblmdeil) eﬁbhptﬂsemtmwenﬁm anddha¢endmteine;rrers as well as their
racem c nodifications and the racem ¢ m xture. "Pharmaceutically
acceptablei non-toxic salts" refers to pharmaceutically 25 a~p~ble salts of
t he conpou Qs big. 2 s adingrammeitio repidsieotatioreofdheredhetiobioblletyindadedact i vity of the

par ent conpoun %Fﬁgl r ' ' ' [ le (e.g.
the salts are g?% e°a°§’é‘tlf’i sﬁtﬁ{sﬁ%? ?Atéotéiygée"s%gé 'ﬁé&?ggﬁgﬁ"?’é gﬁt t he
conpounds of this invention: (1) Salts of inorganic and organic bases from
conmpounds of fg . a carboxylic 30-acrd

functional group a y .c u"A” “nmay pbe formed at the am ne
functional gr one siﬁswrp;efgﬂed mmnﬁmmsimsfto thei inveintigreare icompounds

15 corresponding to the following formuta (1):
Y
JF—N
\SX AW

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 (ill):

or their pharmaceutically acceptable saits thereof,

SUBSTITUTE SHEET (RULE 26)



SUBSTTI VTE SHEET (RULE 2t 7 29 August 2002 WD 991 45027 PCFI CA991 00160 18
Phar maceutically acceptable salts derived frominorgani c bases include

sodi um potassiun) lithium amonium calcium nagnesium fggy\ggégt 2088
copper, manganous) alum num ferric, manganic salts and the [1ke. 5
Particularly preferred are the amoni unm) potassium sodium cal cium and
magnesi,um sal ts. Pharnaceutically acceptable, non-toxic salts derived from
organi ¢ bases include salts of primary, secondary and tertiary an nes)
substituted am nes including naturally occurring substituted am nes, cyclic
am nes and basic ion exchange resins. Such salts are exenplified by, for i0
exanpl e i soprqp@;;)é%]@,r nine) trimethyl-am ne, diethylam ngrdaodiicey! am ne)
tripropyl am ne, ethanol am ne, 2-di nethyl am noet hanol, tranetham ne)

di cycl ohexam ne, |ysine, arginine) histgdine, caffeine) procaine,

hydr abram ne, choline) betaine, ethylenedi am ne, glucosam ne)

et hyl gl ucam newhdrBiR XOAONIGNE ) delad fieviousR dekézi ne, piperidine, N

et hyl pi peri di ne, potyamne 15 resins and the |ike. Particularly preferred
organi ¢ non-toxi c bases are isopropylam ne) diethytam ne, ethanol am ne,

pi peridine) troRgiMand i l : i f el ne.
Phar maceut iscal 'y acgﬂéeéét&gﬁfgb%ﬁ% a I{uf’s’é@ﬁ@%ﬂ?i@ﬁgkg%ﬁgﬁﬂ% \i/é'ﬁ{ei nor gani c
aci ds such “as hedmpourdsdwying thefgenéral foroiuta (IM)i t ri ¢ aci d, phosphoric acid and
the |li ke and organi c acids such as acetic acid, propionic acid, glycolie
acid, pyruvic _ acid) oxalic acid, maiic acid, matonic acid, succir~c acid)
mal efic acid) fumaric acid, i arﬁari c acid, citric acid) benzoic acid,
cinnam c acid, mandelic acid 'n&hanesutf ic acid, ethanesutfonic acid)
p-tol uenesutfonic acid, saliByl]j N?é‘ar the I'~ke. The term "ani mal s’
refers to humans as well as a1l otfier ani mal species, particularly mammls
(e.g. dogshocats, horses) cattle) pigs, etc.)) reptt'les) ash, insects and
hel m nths. 30 sUBSTTf UTE SHEET (RULE Z6) 29 August 2002 WD 99145017

PCTI CA99100160 99 The specific, nost preferred conpounds according to the
present invent'rqgn.are the fallow ng;

2- (3- met hoxy- [ 1°,'g‘.‘%ff‘%‘f“&&?"&%%'v?%?eypagﬁ%ﬁ t-hgr&g{‘ am de

2- (3-n-Butoxy-[1, 2, 4] thi adi azo! - 5-yl am no) - acet am de

2- [ 3- (3- Phenyl alhle If) [1, 2, 4] thi adi azoi -5-yl am no] -acetamde _ 2-[3-(1 H

| ndol - 3-yl mgt h;}"f ~[Ve ., 2, 4j thi adi azol -5-yl am no] - acet am de

1 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 gisulfide 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 suifur 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 appear to act as
reducing agents (nucleophiles), thereby becoming chemically modified with

resulting inhibition of the enzymatic activity.
30

SUBSTITUTE SHEET (RULE 26)



10 N-(3-nmethoxy-[1, 2, 4]thiadi azol -5-yly-teucyl-t-proline
IwW(3-t3utoxy-[1,2.4]thiadiazol -5-yl)-t-leucyt-~ protine N

(3-Phenyl -[1, 2. 4]t hi adi azol -5-yl ~-1 eucyl -i-proline N

(3-Methyl -[1. 2. 4] i hi adi azol -5-yl j -~ | eucyl -~ protine N-(3- mefhoYGUst£002
(2.4]thiadiazol -5-y!)-~-isol eucyl -~-protine 15 20

N, N -{3-nmet hyl ene-[ 1, 2, 4] t hi adi azot -5-yl }-di - (~-1eucyl -~-proline nethyl
ester}, ' which has the following chemcal formula: ., = p OW ~N
N~SSN NI f - HO COOw 25

(3-[4-(2-PYrid¥YnPi Pem~Y~e~y~-1, 2, 4-t hi adi azol -5-yl }-1 eucyt-proline) which
has the foIIOV\4X % Spagm cal formuia: 30 "' NN y H O COOD-BSdtishUTE SHEET
(RULE 1~ ugust 2002 WD 99/ 450z7 PGI/ CA99J00160 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 isoanyl am de

(3- et hoxy. (1, 26l el @8 QbsBondrhied Daimlodbit SHEMd aduiald ne. S

3- met hoxy- 5- car nzyl oxy- phenyl al ani"nam I'azol e.
3, 5-di-(N-car bohnemmgﬂateweeegmhlenyetmeam smmfdm)thq dctife ﬂ]etdﬁia@dneazol e, which has

the followng c caI ~ \ HON ~~N O
/ SH-~Ph Q15 ac""' nﬁ?"%e“ e"E)Y Jp?‘% Pa “‘%9 f‘h" {"°%"W¥Pﬁods f or
preparing c npodus@edmoneithageaoovm/hethemvsanitimed 1,2]aahiadligdotess towarget hod
depends | argel y,upon t Y group that is the substituent
on C3 and C5 po¥ FFWH?WM?‘:{' '"?ﬁﬁﬁgjaﬁﬂﬁ’g iffd. The cormpounds of formula Il
are prepared by reaction of a conpound of -fomwfa,3~nrith~ prinmary.n~
secondary_~m n of thos nes ar.se I p| erazi ne and

| eucyl - proli neeﬂﬁ'ﬁ%tgg’s{%i}e CWE"MWS@'?%WSWQ@%{% '5%/ 'i'J‘-’r conpounds in
\ému fE lY IS | ownedctidtykiebendefiVhizyinbkennibe dvaliSte@ by tel reattivitp it Bildetyt aryl ,

Hal kyl am ng: cysteine. Fig. 1 illustrates the reaction between compounds of formula (f) of
the present invention with N-acetyl cysteine. The first step forms a disulfide
compound by cleavage of the S-N bond of the 1,2,4-thiadiazoles. The

disulfide IX reacts with a second thiol to produce a compound of formula X.

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

20 aliows selection of an appropriate group having binding affinity for the enzyme
which is to be inhibited by the compound. Furthermore, the binding affinity of
theinhibitor €an be tuned sothatit binds to the enzyme at aclose 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 biologicai

system.

SUBSTITUTE SHEET (RULE 26)



YYNH2 ~-NH- - s c~so3YHAWN--. ~~ w s~A a SUBSTI TUTE SKEET (RULE
| ~ 29 August 2002 5 10 15 20 25 30 WD 99/450Z9 PCT/ CA99/ 00160 21 The

reaction is nornmally carried out in an inert solvent such a i hyl
formam de, tetrahydrofuran, dichloronethane, acetonifrile, §9%hbh§:ﬁﬁﬁ

di met hyl sul foxide in the presence or absence of a base such as 1 to 3 nole
of trlethylanlne per nole of conpound 3. These solvents may be used
singularly O in conbination of any ratio as necessary. Reaction
tenmperature can be chosen over the range of fromOC to 150C) being
preferably about 10 to 65C. Reaction time is normally about 1 to 50 hours,
preferably 1 {9 ﬁ bpurs. The anount of ami ne used is 1 gcpicRoonBlee PEr nol €
of conpound 3. f e conpounds of formula 3 can be produced by treating the
correspondi ng am di ne derivative with rchl oronet hyl nercaptan in a two
phase m xture of dichloronethane and sodi um hydroxide at 0 to 25C for 2 to

6 hours. Prep | orted in US
patent 3,324, iﬁ%}é"fsc 8‘519'%%‘}“8““"138@29&99’"992‘23% M%ﬁ"&'m those M g57 90) 182.
Conpounds of fwhiguAis diydyl, ldueyleialyl amtbisgesaybproly; Wsis - Nﬂ&mlﬂﬂﬁda’rm prepared by
N-aIIryIating f,formla Wt ON ~ ~
Nooneciar 1 ByECHRERIND, i it chethonl] § BB, o Bivt ey
5 cmnamyl, 1-H-Indal-3-yl-methyl, -CH,-NR°R* where R® and R* are as
previously defined, -CH,-A-W where A and W are as previously defined.

Preferred compounds of formula (iIl) according to the invention are those in
which A is leucyl, leucyl-prolyl or isoleucyl-prolyl and Z and Y are as defined
10 above. Particularly preferred compounds of formula (lll) are those in which Y

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

atoms.

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

benzyloxycarbonyl.

SUBSTITUTE SHEET (RULE 26)



H 111l The conpounds are isolated by conventional neans. Conpounds (4) are
in tum prepared by reacting conpound (5) with bronoacetyl bromde in an
inert sofirent such as nethylene chloride or tetrahydrofur !

presence of a base such as triethylam ne. Conpounds (5) ar Zébpfér\&ebplfas?goc?zfrom
the am dine (1) with potassiumthiocyanate (KSCN) in the presence of base
such as sodi um hydroxide in an inert solvent such acetone and water.
SUBSTTTUTE SHEET (RULE 2~ 29 August 2002 wo masoz~ rcrrc~room 22
Compounds of formula I1l in which the spacer Xis -NHCO are prepared by
reaction of a conpound (5) with HA-Win the presence of 1, 1-carbonyl

di i m dazol e i'lv@ﬂugo%k‘f” sol vent such as THF or OVF. 5 Yperchoadtide- CDI ~N O
N--,-.~ Nw~ ~"~ ~S~NH~ ?. HAW' S N A H 5 10-The conpounds of fornula
(11n are produced by peptide coupling getween conmpound (5) with N-protected
am no acid or N-protected peptide carb ]<yl ic acid R-A-OH using conventi onal
pepti de coupli eag Al S r.ognayl. .di -1 m dazol e, or.

di phenyl phospho ?/|e"§zi?rglt3'k?'n%§%r%iarrl'ea}'&f:rggféjé'yn\f'h'gu?:rhe réYs ropsn 8‘0%?hyl f or mam de
or tetrahydrof wplated My bh aryhiddical Buéh &3-bénzid; pHenylbthyl 24daRe ikB-NH= ~ ~Y S~N i |V
The conpounds R A-CH are generally comrercially available from Sigma 25

Al dd~ Inc., for exanple) carbobenzyl oxy L-phenyl atani ne, carbobenzyl oxy-L

phenyl al an§| - t Taé gith "aylbiReryi"nfdaniSn AkéWyPiaBi8G RRicK BheRydRsgef atonV
t - Boc- 3am no- 2- hydr OX;yPEIS- nmet hy| - hexanoic acid (R rot ected

- | - A - as a p
di pepti de wi t histriaged byieg@nhBidigal sychhas rahenylaiivlof-phenylaliyl, 1-phenylaliyt
_N-t - Boo- 3- am ngnhbYikd, oxy- 4phenyl butyric acid (R-A -OH as a N-protected
peptide in isosteric form. !t not 30 conmercially avail able such conpounds
can be prepared according to the nmethod di sclosed in Synthetic Peptides,
vol .1 by Geor gﬁﬁemﬁ)ev.g&lbil&ylc\é%n?ioﬁéétﬁ% 4251 P dbrivelPrfdin a RidRstyclld TE SHEET
(RULE 2~ 9 August 2002 WD 99145027 PC i '"1CA99100160 23 In ‘an alternative
route for the grhsdesdavcioakenecebrylicarihsush as sydenrepanesasyoryh t hi n t he scope of

this inventi ongycRheAMBOIMRGyLbddnRimiinbéarbéhl, bad (hedké, A révhtalbelzP1 Ot ect ed ami no
acid or peptide and R-A-CH using conventional ~peptide 5 coupling reagent

such as 1, 1- caluprshippnagyclic sydnefgnesahoxicaeidwhichtineptienallyisubstitded i n an i nert

sol vent such £hr BRIhDIE TRk BRkHoOSucR s h L4 4 &L . Rl -NRAOHR

_ANNN ~ ~g§yr' 1- H ﬁ!l\fﬁ(&R RN R 1 a0 ?‘%ﬁr 2P,
acetamido-1,2,3,4-tetrahydro-2-naphthoyl.

15
The term "“arylalkanoyl” means an acyl radical derived from an aryl-substituted
alkanecarboxylic acid such as phenylacetyl, 3-phenylpropionyl,
hydracinnamoyl, 4-phenlbutyryl, 2-naphthyl-acetyl, 4-chlorohydrocinnamoyl,
4-aminohydrocinnamoyl, 4-methoxyhydrocinnamoyl, and the like.

20

The term “aroyl” means an acyl radical derived from an aromatic carboxylic

acid. Examples of such radicals include aromatic carboxylic acid, an
optionally substituted benzoic or naphthoic acids such as benzoyf, 4-chloro-
benzoyl, 4-carboxybenzoyl, 4-{(benzyloxy-carbonyl} benzoyl, 1-naphthoyl, 2-

25 naphthoyl, 6-carboxy-2-naphthoyl, 6-[(benzyloxy)formamido}-2-naphthoyl, and
the like.

The term “heterocyclyl®, as used herein except whete noted, represents a
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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20 25 30 The preparation of pseudopeptides within the scope of the present

i nvention involves the use of the bis-chloro derivative 7 as a starting
material. The amnes H A-Wreacts w th conpound 7 in the presang&stdbod
phase transfer catalyst such as tetra-N butylamonium brom de in an inert
sol vent such as dinmethyl formam de at roomtenperature over a period of 20
to 30 hours to give conpound 8. This reaction is tenperature dependent. At
el evated tenperature, preferably 70-90C) the disubstituted product conpound
1" is formed. Conmpound 8 also reacts with other am nes such as H A-Wor

R R NH to give the conpounds of fornula 11" and Il e respectively.
SUBSTTTUTE SHEfleokdfislLE 2~ 29 August 2002 WO 9914502 7pctidRogoied991 OQL60 24
CZ~-N Hp WC-~NN"'"~S-~~ ~ N~~Sp,Wa 5 ~Hp.w/ ~| ~RRANHR\ Il N
N~N N. S~p~w R, N~ w ~S w np ne 10 Ceghai n conpounds of this invention nmay
be converted to their correspondi ng pharmaceutically acceptabl e acid

addi tion sal ts hBrostdntsURayde &h&a@%%ﬁ&’nﬁ&ﬁ aﬂ&ﬂérﬁﬂ:@b&aﬁmrﬂ& nitrogen. These
conpounds may be converted fromthe free base formto various acid addition
sal ts by treat CRéipPralivbe quaterniredhanshingluding anychieyslicgrounia whisheapefthe e or gani c
or inorganic a i

hydr ochl oric OEBQSIQ?WC@?%%;#??%EL%F&; b‘%@%ﬁggﬁ'yﬁ)et%&? gf(i;:c base is

di ssol ved Y n aripmiray beaitaehedatson helatoatnm br casbqn-atimowhicte resultsdin thet hoxyet hane,
and the acid a t her . t ' Al et ween 0C and
50C. The resul ?’?ﬁ%%naéggégg%dﬁlhﬁlgrﬁ' ?gF’?E‘%%gfn&ﬁf‘?‘S eSWé'g%'% a'rlltgbusl y or may be
precipitated octmmbniglriowniasheterdchcly inchsle pierigioylapipesadingbnt . These aci d
addition salts,may.be d e the corr ondi ng free base by treating
mth hoot of chi BTRREeE AMRARET by 5 fripesgn DSl aaci o

carbonat e or s@dkaszepiyylrazepioid, pytryiplh 4-pipevidonyl, pireligingdsrazelyhf aqueous
The free base

I , . .of. b b 0C. and 5Q.
Formis i oo at BACSRR Rk ifioraniCRRtafinn, PAdLRePd on w th an
or gani ¢ sol venpyrimfdiny] pgddiizinilpoxagalidirg!, tsoxautyl, tsompolidinld, nedrpidfigylpr esent

invention may pe_interchanged by t.akin vant age of. di fferenti al
solubilities o 'af?n'g' ‘EEF@@)"%'S?‘E%F?'?% ﬁ'“é@cﬁ‘s" 'c'f@ﬁﬁog'gm&llf '"f’ﬁg' aads, or by
treati ng wth gquirsdfing jsgrquipolingt, bénzirhidaublyd| thiadiazohyd, lbangppymeyi n. For exanpl e,
the interchan i i on f e conmpounds of
formul a | %&tﬁl?eé’lzé’f’?%%?%seﬁ g?’%%?’%@{yli ?eg%é)(‘(g:}gfsugﬁ'ct) raaﬁéré\pé'%dwép“ ‘ower pKa
than the d2i d brveptbieeyi: tetrghydroguisdtingli(e.og,8 Adt-tefitiydroi squimatinyleziclout at a

o 2t e, et S iRyl a5, L BRI Bl kg et Pl
PCTI CA99100160=te) qripexaling. betaccarbalinyl, 22bentofisancetboryh dhiamomghglioykler s herei n
b Tef i ] b d

above le erreolhfaﬂmﬁpgt&tﬁ\yﬁﬁ&?dﬁﬁnﬁalﬁr?ﬁdﬁﬁwF&Lﬁo?u%”&xah@i’cﬁﬁ%hc?i?\efﬁﬁé( e use

orally, or parente ations’ contal ning conventional non-toxic
phar t naceut i calheyheteseryge aial be sSubstitutedonsoneefjmoreearboneatomyehi cl es. The term
par ent er alepas bR Laiection or infusion

t echni ques. Inﬂégeg%lt{)}ﬁgﬁ‘cgé SPEe“'?ﬁ%’?%ﬁ%%%%%@ﬂP%bded ani mal s such as
mce, rats, horses, cattle, sheep, dogs, cats) etc., the conpounds of the

invention are «giffaGleld\tEsidud~ mSnd &yt e Hathiy YBRAsYy 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, omithine, phenylalanine, proline,
serine, threonine, thyroxine, tryptophan, tyrosine, valine, beta-alanine, and

gamma-aminobutyric acid. Preferred amino acid residues include profine,
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For conpositions) conventional non-toxic solid carriers include, for
exanpl e) pharnmaceutical grades of mannitol, |actose, starch, nagnesium
stearate, sodiumsaccharin, talcum cellulose, glucose) suchgaghusB@Resi um
. carbonate) and the |ike may be used. The actnre conpound as defined above
may be formulated as |iquid pharmaceutical ly adm nistrabte conpositions 'S
can, faqr exanple) be prepared by m xing) dissolving) dispersing, etc. the
active compounds as defined above the optional pharmaceutically adjuvants
inacarrier, such as) for exanple, water, saline, aqueous dextrose,
gl ycerol, ethanol, and the like, to hereby forma solution or suspension.
tf desired, th@ogm@ﬁpaceutical conposition to be adm ni s¢pcRekooigay al so
contain a mnor 2~ ampbunt of non-toxic auxiliary substances such as wetting
or emulsifying agents and the like, forygexanple, sodium acetate, sorbitan
nonol aurate, triethanol am ne sodiun1ace%ate, triethanol am ne ol eate, etc.
Actual methods plindiceRs] ghenpMsHndl 4Faae, slelBnd bRnkB Yomdbmifh| t be
apparent to thoSe skilled in this ari: for exanple, see Rem ngton's
Phar maceut i cal 8ayrisacidsvaling glygior apg phendiglyege-Conpany, Easton, Pa) 15th
Edition) 1975. The conposition of fornmulation to be admnistered v~-n'll, in
any event,tfontain a quantity of the alive conpounds in an anount effective
to all evi at'e t Haminprgeidorsidugfs™ fuitherdndiyjdes cotbmpmiy knawnasyetbeticunsatolahr maceut i cal
conposi tions caont.ai ni. t i i.naredi L 1 orm suitable for
oral use, for eaé%?éét?pang hit%g%%g:ta}s{’fdéts%ggﬁg%p%g‘it’%@%ﬁ%@gfmgc}ﬁeegus or oily
suspensions) ditopding elements afithe ragirar aci esidliesis Yakeminkascopsigeratiar. d. and suBSTrr ~
s~ (RKE zs~ 9 ust., 2002 W0 991.45027 PCTIl CA99]1001 6 _soft capsul es,
or syrups or eﬁzyféf“?g‘g“‘l'%‘r%agsﬂ "}ooar?g% i ué’ﬁ & °fa(§'r%3‘r'% asuggydzﬁ%"y' be prepared
a(r:]cor ding to Ftrpyolhe.tmpehdymmmime) 4{d;qﬁormxwpfoﬁqe, Bl4e5-trimethi/ooline 63,61

armaceut ijgal conpositi o n uch c ositions contain ane or nore
ggent s f ror1not hé’"ﬁﬁ °@8h€'§édfameﬂgﬁ%?l'ngmggﬁgﬁP%ed'yféégﬁ?'s?&ﬂ‘hy%?\’)ﬁ ef’ng agents,
C|O| ourit ng ggen}2Scaab;:|®lyuaraeisletmxtaizt?_grceigmzmtl_lftmti:ren?-emﬁ@oyltidagrr.iqoFiﬁ\aﬁiicﬂniytl-_[ahanrraceuéI i cait |y
el egant and pal at abl.e_preparations. . Tahl et.s contaln. active ingredien
in adm xture wi? °¥>ﬂ‘&aﬁ%ﬁ%‘*&?ﬁ"‘é??9’8&’3’?&&‘8‘2&’?‘8&’7}??“%§ept abl e exci pi ents
whi ch are suit phéyldrdihe heyclohexyimaingy Beyiohtafpraing, 4-drhieogalinepi ent s nay be
for exanple, i nert J;i_l uent Stlane hrm%_z_%gl Cl Lﬁmaggoﬁwhn%t Safth sodi um phosphat e;
granulating an§“§ %l%f%gpg?lngﬂﬁﬁen S, F@ﬁ'gxaﬁp e? C%ﬁ1§?arch, or alginic
aci d; bi ndi*hg agetatise dérivativexarpmencs3-hydroxy-Sptiealipentancia acid 4amiaokd
| ubricating ag - ’ | ¢ neSj t t hg_acid or
talc. The tabl g{b%ﬁ%@@g%ggtgi%gﬂ bya nomﬂd%%pggﬁe@ "?%no eﬁ%g’g/h‘?he
di si nt egr at i ondiincrosthtiner aiclabexyilatanines agdithefadliowing emineadcidsr act and t her eby

provi de a sustained action over |ong period. Formulations for oral use may
al so be presented as hagd gel atin. capswt@GH~ V\herei/—n—s he active ingredients

are mxed with inert (d diluent) f exarrple,N O,
20 N () )a H~N H”
H -
' COOH k/N Ra COOH
)a
25
H’N N H-N
COOH H
COOH COOH
/
)a
30
N yN
COOH
COOH
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cal ci um phosphate or kaolin) or as soft gelating capsul es wherein the
active ingredient 1s mxed with water or an of nedium for exanpte.peanut
o7, liquid paraffin, or olive oil. 25 Aqueous suspensi ons c@8tAigast 2092
active materials in adm xture with the excipient suitable for the

manuf acture of aqueous suspensions. Such excipients are suspending agents,
for exanpl e sodi um carboxymet hyl cellul ose) nethytcellul ose,

hydr oxypr opyl net hyl cel | ul ose, sodi um al gi nate, polyvinyl pyrrolidone, gum
and gum acaci a; dispersing or wetting agents nmay 3g be a
natural |l y-occurring phosphate, far exanple lecithin) or condensation
products of anw@ghgae oxide with fatty acids, for exanpleeradyporsyet hyl ene
stearate, or condensation products of ethylene oxi'de with |ong chain
anphatic al cohols) for exanpl e heptadeg gthyl-eneoxycetanol, or condensati on
SUBSTI TUTE SHEET (RULE 2~ 29 August 2002 wo mdsoz~ rcntn99~oom 27
products of et RpeRiia ShdkSoiM &ip. FIstdnds fof hjdtbgerd BkiVigdrdyom fatty aci ds and
hexi t ol anhydri des, for exanple polyethylene sorbitan nonool eate. The
aqueous suspenéﬂ@ﬁﬁzﬁHVYQFﬁe contain one or nore preservatives) for 5
exanple ethyl, or n-propyl, P-hydroxy-benzoate) one or nore col ouring
agents, sugh as sucrose or saccharin. G ly suspensions may be fornul ated by
suspendi ng°t he Represerdativegxamplenef legically designed peptidgmimetics prediustipted ar achi s
oil) oI|ve oi | g ﬁﬁsane oil or coconut oil, or in a mneral oil such as
liquid paraffln he oily suspensions may contain a thickening agent, for
exanpl e beeswax, 10 hard paraffin or cetyl alcohol. Sweet-ening agents such
as those set forth above, and fl avouring agents may be added to provide a
pal at abl e oral preparation. These conpositions nmay be preserved by the

addi tion of an antl-OX|da wgh as ascorbic agcid. 15 pispersible powders

and granul ¢g SU|tabIe f par on of n affueous sispension by the
addi tion of wat er oVi ive |ngr xture with the
di spersing or mettl age spgndi ng ag t ajpd one o nore

preservatives. SU|ta e d sper5|ng or wettig agents and suspendi ng agents
-are exenplified by t ose al ready nentioned above. Additional recipients,
for 20 exanpl e sweet ening, fIavourlng and col ouring agents, may al so be

present. - - The pharmadeuti conpositign of thgdi nyention may al so be in
the formof_oil-in- ter e s. The OEL aseN .k be a vegetable oil,

for exanpléﬁollve 0|Ibb ac s oil, or a i nerfal |, for exanple liquid
paraffin or mxtures of th . Suitable fjul ®.fyiong agents nmay be

natural | y-occurring phosphates, esters derived fromfatty acids and hexitol
anhydri des) for exanple sorbitan nonool eate, and condensation products of
the said pattia! ester with ethyl ene oxide) for exanple pol yoxyethyl ene
sorbitan nonool eate. The enu n may al so contain swgetening and

mul si
fIavourlng agents ;g? TIT EET (RULE 2
\0
H A N/\
: ' O K
4 0 0
30
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29 August 2002 WD 99145D | 7 PCTI CA99I ODI 60 28 Syrups and elixirs may be
fommul ated with sweeteni ng agents, for exanple glycerol, propylene glycol)
sorbitol or sucrose. Such formulations may also contain a Ggmlqugsoo22
preservative and flavouring and col ouring agents. The 5 pharnmaceuti cal
conpositions may be fornmul ated according to the known art using those
sui tahl e di spersing or wetting agents and suspendi ng agents whi ch have been
menti oned above. The sterile injectable preparation nmay al so be a sterile
i njectable solution or suspension in a non-toxic parenterallyacceptable
di luent or solvent, for exanple as a solution in 1, 3-butane diol. Anong the
accept abl e vekioshmszzand sol vents that may be enpl oyed erCE/Cagi00168 Ri nger' s
solutions and isotonic sodiumchloride solution. In addition) fried oils
are conventionally enployed as a solvetf or suspending nedium For this
pur pose any bland fixed oil may be enpl oyed includi ng synthetic nono- or
di gl yceri des. wheradiR.iand R, indepepdentlydepresents hydrogéreand amalkytf i nd use in ~5
the preparation of injectables. Parenteral adm nistration is generally
characterized by injection, either subcutaneousty, intranuscularly or
intravenously. Injectabtes ca@n be prepared in cop¥Uesiional forns) either as
| i quid solgitions or suspens#on in 20 liquid prio i njection, or as
emul si ons. Suitabl e excipi e-for exanpl ap€r, ¢aline, dextrose,
gl ycerol, ethanol or th addition, if deskred,fthe = _
___pharnmaceuticai copapo be adm ni stared contain m nor
anount s of non-t oxi ry \subst ance sgch tting®or emul sifying
agents, pH buffering ent s Gan e like) gﬁ@g as Por exanple, sodium 25
acetate, sorbitan nonol aurate® tritet hanol am ng ol eate, etc. The anount of
active ingredient that nmay be conbined with the carrier materials to
produce a Wi ngle dosage formwi |l vary dependi ng upon the host treated and
the particular node of adm nistration of humans may.contain from 30 0.5 ny
to 5 ng of active agent ed with an appropriate and convent anount
of carrier materi al iC y fromabout 5 to about 95~ of the total
conposi tion. Dosage iMjy 71 generally contain between from about 1
ng to about 500 ng of &n aditivelingredient. SUSSTTTU f E SHEET (RULE 2~ 29
August 2002 wo ~r4sorrHpc~Prc~ ~60 29 It will be understood, however)
that the sgecific dose |evel for any particular patient will 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
adrrinistrationl rug conbi.nati o 6nd th .se%erit of th?_particular di sease
under goi ng thédp a-amino acids except glycine contain at least orle asymmetric carbon

atom. As a result, they are optically active, existing in either D or L form or as

a racemic mixture. Accordingly, some of the compounds of the present
20 jnvention may be prepared in optically active form, or as racemic mixtures of

the compounds claimed herein.

A peptide residue contains a peptide bond which may be formed between the
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 carbamoyl groups in isosteric form, it has

30 oneor two, preferably one peptidic bond in isosteric form.
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The invention is further described and illustrated in the follow ng
specific exanples. 10 Exanple 1 A. Preparation of Am dines, conpounds of
formula 1. Sel ected am dines were from conmercial sources (26 lLSthagapd/ or
15 Lancaster). Those which were not comrercially avail able wereCl prepared
according to published procedures. [Sandier, S. R and Karo) W in Oganic
Functional G oup Preparations, 2nd Ed., Academc Press, Inc., Toronto,

Vol une |1, Chapter 7) 1986 and Volune I, Chapter 6) 7 989 and references
cited therein; MacLeod, A°. M et al. in J. Med. Chem 1990, 33) 2052-2059].
20 B. Preparation of '
2-{ 3- Chl or ophgawbased- (t et rahydr opyr an- 2yl oxy) acet ani di nectlopsoostn| or i de. To
a solution of sodiumbisulfite (27.66 g, 0.26fi nol) in water (120 nlL) was
added 3-chl orobenzal dehyde (25.0 g, 0. 488 non. After stirring for 20 25 .
mn) a solution of sodiumcyanide (f2.4 g) 0.2525 no!) in water (80 nm) was
added dr opw se Aﬁt;itlyé r&s&beabtﬁlS(s‘:_xﬂaﬂirDo achiyesidisdprafechbiytietheie saturalg m xt ur e

was stirred for nlcla er _wa e washed vfn'th
brine) dried (§88 ‘8[}1 ﬁ’é‘F% “e"’fa’eé ing 25 WB‘HF%P%!@'QWBF%%%@ The

resi due was di rpséfbmssl id éhudmhsneh" afiab Bad & dntdfirdrtonfigirticho Angiflo adid | Ce.

QO hydropyran 30 (20.62 %' 2451 non and pyridiniump-to ne sul fonate
(6.5 g) 25.9 ‘{ﬁe"rsé’sg herein nglides arming Seid reaidues sy qsi?élat?(‘ﬁ?we was stirred

at room tenper ﬁ{dé[eez-wbo)é&&{d andylod@itéline! ayer was successivel y washed
with water SUSSTITUTE SHEET (RULE 2~ = 29 August 2002 WD 9914502

PCT/ CA991 00160 30 (50 ni), 5% sodi um bi sul fate solution (2x50 nlL) and brine
(50 n.). The omfigfrn "R %Ehfy?er%ses%l-ﬂwé&:ﬂé%wuasfaafaﬁkm tittered and
evaporated to give an 5 oil. Purification by colum chromatography on
silica gel usi ngatq:hm Qroup-c ExAMpiRS,0f Retestion arobps asftarederexamples) as el uant

af forded 31 5 z&@m@ﬁrotechve Grou s in Organic Synthesis”, T.V. Greene, J. Wjle
2- (3cht or ophen 3 92 ie gn aceton{t<?'(e (n¥xture of

ys% (tetrah }/ o7p yran-

di ast er eoi sonefdiong a(1§$1é%1? %4 \iﬁhﬁ%’n\?&a@e%ﬁtﬁdmha@édOWﬁUGHS% of 3

chl or obenzal de 7 59 (s) 1
0.3H aH) and gy égll tyl, th%to & hy)dnﬁ:rZu {Pll orﬁgnz()Wopﬂéﬂanﬂu'bE%ute ) an((:I Zl 7?
(t) J=2.9 Hz, on MPWQW@@oemWQWt@wwmwgmgthsanqm 6H, 3
CHz). Small pi Qﬁéﬁ/c%oﬁﬁgdxdﬁ@s%&?vo%rb?mﬁ iRlethoyRamerf sgcH £ anhydrous

et hanol { m_) under positive pressure oOf nitrogen at roomtenperature.
After all the g’(ﬂH?’GﬁY"ﬁS@%MC%@B‘M@'obe"ZY'?’Q C@FHOGY'GBW& substituted o8 ahydr opyr an- 2
15 yl oxy)] acet mlphgwqﬁdé ﬁ. efhoxy, b~ Jord 6 Smn- £ aRRRdthy®Sgknt he contents

of the flask was rinse et hanol rrLP and added to the reaction
m xture. The pPHPRIE QFF"”F’I’hés‘fbéHHiePGH ﬂaeaarowe G HRgWith PREtgXYTR-CitAsi ng a

m xture of hexgfeciidg; &tdwéulfmemh%s@ﬁéﬂy)suﬂ&nyWuum sobstlutswilif t er stirring

{ g re_ ]r'rgt Eéntﬂhe ! eac%y gzrnrmrwaﬁoxyli or napﬁthylsul}onyl optsonaﬁ‘y substntutecg on ¥he

20 aromatic ring with example amino or dialkylamino.

The term “aryloxyalkanoyl” means an acyi radical of the formula aryl-O-
atkanoyl 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.

30
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20 ethanolic solution of ammonia (77.6 nL of a 2M sol ution, 0.1552 non was
qui ckly added foll owed by solid amonium chloride (4.02 g, 75.15 rnnon. The
reaction mxture was allowed to warmto room tenperature ovenmughst2o0bbe
reaction mxture was filtered over a pad of cetite. The filtrate was

col l ected and evaporated to dryness and then punped under high vacuumto
af ford’ 2- (3-chl orophenyl) - 2- (t etrahydropyran- 2-yl oxy) acet am di ne

hydrochl oride (23 g) as a white foamin alnbst quantitative yield. 'H NWR
(CDCi~ a 9.0Q9.80 (br., 1 H NH)) 8.00-8.80 (br., 1 H NH), 7.30-7.64 (m
3H, A~ H, 5.85 (s, 0.4H, aH) and 5.75 (s) O0.6N, aH), 4.84 (t, J=3.3 Hz)
0.4H) OCHO anghébuadr (t) J=3.3 Hz) 0.6H, OCHO, 3.41-3.E3¢A%Wnotedl, CHzO),
2.20 30 2.60 (br.,1H) NH), 1.46-1.86 (m 6H, 3 CH . SUBSTTTUTE SHEET ( RULE
2~ 29 August 2002 WD 99145017 PCT/ CA991 00160 3i C. In a simlar manner)
2-pyridyl-2-(tetrahydropyran-2-yl oxy)acetam di ne hydrochl ori de salt was
prepared as an Tbe &ngchdtaracyclysikaigearhored”dneds BAGcyl tadichl ddied(ffanth 3) b

9.00-9.80 (b 00-.8 8,56-8.6t (d) J=4.4
e 001 % Oy Dt metbrosye Sl Bt BE0 Hhe %@jﬁe %ﬂ'&ﬁs 358 67 (o) 0. oM
aH)) 4.93 (t éigﬂf&rtﬁbw&éﬂdvew-@) and 4.71 (t, J=2.5 Hz, 0.6H, OCHO),

3.49-3.93 §m 2H, CH20),1.53-1.92 (m 6H, 3 CH . 10 sarrple 2 A Preparation
of 5-Chl oro- 3-net hoxy-[1, 2, 4Jt hi adi azol e. To an ice-cool ed m xture of

O net hyl i sour earhéwbhoaﬁhwuadeyn(rzéarﬁ@ngacyloamaéme@fr&hIaﬁe;ﬁiﬁrcbtm (150 ) was
added a solution of perchtoronethy) nercaptan_(11.0 miL, 0.1 noll in

chl or of or m ( 505¥hsfituled alkanecarhoryic agid yheres B\aml'!? aIeypRaR be ApEMaYa col d
sol ution of Sogédéﬂhi?ygﬁ@?hb%nﬁﬂ&gr&)p EbrairiRy subBtitdéhtddeletdddfain Was added

dropwi se while maintaining 'the reaction tenperature to <5C. The progress of
the reacti on wBYreasH; @'IS’rE@ﬂl By, ‘FD@“TY&FY@“&MTFY&'Q#"#“&V‘ radisalshandihel et hyl
acetate (910) fie etuent. After 3 h at roomtenperature, the organic |ayer
was col l ected, dried (sodiumsulfate), filtered and then 20 concentrated in
vacuo. Purfication by colum chromatography on silica get using a sol vent

gradient of a ‘rﬁﬁﬁBhHl'eor@thlB@ﬁ ea?a@%a@ftﬂl\’éubé’&ﬂ‘éénﬁ F‘deé&ﬂ@& SenPal S then 911)
afforded5ch|oro3rret oxy-[ 1, t hi adi a 6.01 g, 39.5% as a - |ight

yel | ow oil . Hﬂmle'emaquormamowcumd thgtithe descnptmwcb@a ~ d 173.56

(C3j, 169. 68 (fShnces Wik thd%i eveBorl ARGhItarBeZocdid add midhddek in 108. 0, 25 94.0,
73.0) 58.045 8. In a simlar fashion, the follow%.glscorrpounds wer e prepared:

3- But oxy- 5-chl whigh it does net.( lrar gxample) “ghenyl .q optiqnally WRstRgted” meags that

(50.99%. HNNRhéQPQl Tm ér A&be&&&tx@téd@nd&lﬂtﬂ@désénpﬁ&: inudegH, CH~, 1. 44 (m

2H, CHI, 30 0.93 (t, CH; " C NMR gCDCI~ 173.27 (C3), 169.37
(C5)) “both unsubsututed phenyl and ‘phenyl wherein there is substitution.

. Certain of the compounds of the invention have chiral centers and exist as
20 optical antipodes. The invention described 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 biological
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 formutae 1, li, lil and [V which have a carboxylic
0 i 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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70.17 (C1'j, 30.70 (C2~) 18.96 (C3'j, 13.67 (C4~. SUBSTI TUTE SHEET (RULE 2~
29 August 2002 WD 991 45027 PCT/ CA99/ 001 60 32 N

(5-Chloro-[1, 2, 4jthiadiazol -3-yl)-acetam de or 3-acetam do?é’oﬂgw , 2,4 5
t hi adi azole, light yellow solid on standing, yield (34.89 1 3)
b 2.5D (s, Me); "C-NWMR (CDCt,) ii 173.97 (C3)) 171.86 (CO) 164. 07 (CS))
22.54' (CH ). 3-(5-Chloro-[1,2,4jthiadiazol-3-ylmethylj-iN indole or

5-chl oro-3-{i N i ndol - 310 VI -rrethyl} 1,2, 4-thiadiazole) light brown solid,
yield (289%9. "HNWR (CDCt~) i5 8.29 (br. s, 1 H NH, 7.68 (d, J=7.8 Hz, 1
H CHNH), 7.11-7.33 (m 4H, ArH)) 4.48 (s, 2H, CH); "CNWR (CDCl,) b
175.50 (C3), {iodeddar( C5), 136.31, 127.13, 123.19) 122. Aeirchisbkd) 119. 05,
111.41, 110.55, 29.97 (CH; Ms mz 249.7 (M)) 130.1) 117.1, 15 Exanple 3
A. Preparation of 5-Chloro-3-[3-chlorophenyl -1-(tetrahydropyran-2

yl oxy)methyl]-[1, 2, 4] thi adi azol e. To an ice-cooted sol ution of

2- (3-chl oropheR!)af)ﬂazel(ikdlymtqpmbwmderﬁvedﬁomlimn(ga)rmmmde hydr ochl ori de

G, 0. 237 moi st eplhsPhn O RIS, ol gt dalR Ay ° ° 1%

per cht or onet hybopper uaxngarroué Qalibdinug), ferfic, 4Ganganit alisrand ittatiker orret hane (50 ni)
over a pergod Qf action.mxture was stirred at ice-cold
terrpera!to urse foP ‘\?ﬂ&tﬁﬁ%f?r efﬁarﬁﬁ}? NPy Refessipmy sqdiugh calgumapd | oot ed, dri ed
(sodi um sul f at magndsiun wtedpmaemmhewpwq RorVdgid Saltsferiveldi ffoai | on by
col um chr omat o‘gr agp | iCIE ge IU{]?%ﬁn thLi of hexane and et hyl
acetate (94l 6) °HAf a"lc 1% P IF'@W%“F{)W oil (8.4 g,
61.5%. 'H demdhnhleZJ&ﬁxdhﬁha&ra@ chd?r)ngjsubﬁtltu@ed dthines! cﬁ:@c 7. Al—fl)4 (3% i €|;|)4
r a-

Ar H), 7.28-7.32 08.and 5H eac
and 4.7Z (t, Ja@m%";iz’)zb'%'cs%%?&t&wgem Sugh aﬁ'%*f %xem'fesmv- eCH-, 1.55-1.94

(m 6H 308, BﬁBﬁBﬁFEpo%ﬁE:Eiﬁe (tﬁwbtﬁyl?amne,%%u&%ﬁ trigtHyiaminie, 99145027
PCT/ CA99/ 00160 33 B. |In sim | ar_manner, the follow ng corrpounds wer e
pr epared: 5  tripropylamine, ethanolamme 2-dimethylaminoethanol, tromethamine,

3- [ (5- Chl or 0- [ dicyloftexdmins] iyaie) arginié Jistitib | RYiAE, Prodame; ra/abdb%yamt hyl J -pyrl d

ine) brown oil, 28.7%yield (mxture of dlastere0|sorrers) "HNWR (CDCl,) b
8.55 and 8. 52 ¢hgline;botaige,ethylepediaming glucosaminegmelfylglucamiee,.7 g1 (m 2H)
7.18-7.28 theobromine, purines, piperazine, piperidine, N-ethylpiperidine, polyamine

15

resins and the like. Particularly preferred organic non-toxic bases are
isopropylamine, diethylamine, ethanolamine, piperidine, tromethamine,

dicyclohexylamine, choline and caffeine.

Pharmaceutically acceptable acid addition salts are formed with inorganic
20 4cids such as halo acids, sulfuric acid, nitric acid, phosphoric acid and the like
and organic acids such as acetic acid, propionic acid, glycolic acid, pyruvic
_ acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesuifonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic
25 acid 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 1H), 6.20 and 6.15 (s, 0.33 and 0.67 H each, ArCHO, 4.81-4.87 (m 1H,
OCHO) 3.84-3.90 (m 1 H OCH)"3.44-3.54 (m 1 H OCH), 1.90-1.96 (m 1 H),
10 1-75-1.80 (m 2H), 1.51-1.60 (m 3H); M5 nlz 312.1 (M +1pg A%dast 208P, 85.
5-Chl oro-3-chl oronethyl -[ 1, 2, 4j t hi adi azol e, brown oil, 83.6~ yield.'H NW
(CDCt,) b 4.70 (s); "C-NWR (CDCl,) 8 174.33 (C3), 170.56 (C5), 40.17 (CH .
Exanpl'e 4 15 Preparati on of

2- (3-met hoxy-[ 1, 2, 4] t hi adi azol - 5-yl ami no) - acet ami de. To a suspensi on of

gl yci nam de hydrochloride (0.55 g, 5 mmol) in DW (10 nL) was added
triethylamne (1.7 nL, 12 molj and the resulting m xture was stirred for
15 min at roorwd@pmer ature. This was added to a sol uti arcrafassnoico

chl oro- 3-nmet hoxy-[ 1, 2,4)thi adi azole (0.38 g) 2.5 nmol) prepared accordi ng
to 20 the procedure by Goenieler) J. ett9al. in Chem Ber. 1955, 88, 843 )
in O (15 nL). Then, tetra-butylammoni um brom de (50 ng) was added and the
resul ting suspdhe seatifigasost pegfasigd sempangs Gdoglinglip thetpresent iowanitiomg t 0 r oom

t enper at ure) tr&?etﬁ@?o%\jliﬂ m xture was diluted with water and ethyl acetate.
The organic | ayer was col'l ected, washed with brine, sat. .Sodi um bi carbonate
25 solution, brine, dried (sodiumsulfate)) filtered and concentrated in

vacuo. Purgficatio ol u r.opat ogr.aphy, on si.lica gel using a solvent
m xture of dichl or%@%ﬁg'??éy'gﬂ%ﬁib&mc ’8%"?'85'%)33%}?5“ 1) af f orded

2- (3- net hoxy-[ 1, 2, 4}BhniBuexyd R Afhiydiziol-69hmrnpbestmige (75 Ny, 1699 as a white
soiid.' HHNVR ( MeQD) 4 03 , L NCH2) . 3.94 (s, 3H, Owe); "GNWVR 30
(MeCD) b 982.0, 173.253‘(31‘76":'6,‘5@6%5-4@‘%6'?%“@.‘@3'" ide 189 (M +1), 172)
144, 87. SUBSTI TUTER{SHEERd6IE-ietByl)-[1, 2AthNdiRa5-ydRigo Aek8lde5 029

PCTI CA991 00160 34 Exanple 5 A. Preparation of

(3-net hoxyié{/i , 2,4Jt hi adi azol -5-ytam no)-acetic acid 5 nethyl ester or

N-(3- met hoXy- [ 1, 2, A-3tnhdtikiky 35D 4 jtHRadidzbt- Sy .CledyHBidiyé ester. In a simlar
manner as descri begl_i % exa 4, a susgensi on of glycine nethyl ester
hydrochl ori de (Q 68-§; um@- -?mww-v pleney-Lpeoingidded triet hyl amine (1.7
m., 12 nmo>) _?_Rd tWe(almsggll-{i,ng]tmédxazrjﬁseyl)ﬁa&u?ﬂ-%bfoﬁ,fgfor31?0m' n at room

t emper at ur e. is to a solution of 5-chloro-

met hoxy-[ 1, 2, 4Jt hi \é\@sﬁ%@rygﬁ(%ﬁ%‘@%?"%‘@*ﬁ‘ﬁﬁ?ﬁ*ﬁ'ﬁ"‘lﬂw (15 nL). Then, tetra
but yl anmoni um br onivde-mctitoxp, 2 Misadaddrslylpnolkebigi-i-gofitlel | Ng suspensi on was
heated at €§0-85C for 1.5 h. On cooling to roomtenperature, the reaction
m xture was worked up as usual and the product was purified by colum
chromat ogr aphy on NiN'i{Tmed@lne:fli24]thiadiRbMRYIE-difi-Rlc-epfindmxtape and 15 e~V
acetate (6l4) ther eti af fording (3-nethoxy-[1, 2, 4jthiadi azol -5-yl am no)
-acetic acid rrethyFsél‘ter (310 ng) 60.1~) as a white solid."H NWR (CDCl ~ a
7.20 (br.s, 1 H Nhhich HasltBe (dilowing thedtical onula3. 91 (s) 3H) Owe)) 3.74 (s, 3H,
Owe); "C-NWR (COCK) d 982.5 (C3), 170.0 (C=O) 168.1 (C5), 56.2 (Qw), 52.6
(Owe), 46.21) (CH .

H O COOMe

- {3-{4-(2-pyridyl)piperazinylmethyl}-1,2,4-thiadiazol-5-yi}-leucyl-proline,
which has the following chemical formula:

= N//\ N
T avngR
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20 B. Proceeding in a simlar manner as described in exanple 5A the

foll ow ng conpounds were prepared:

(3-n-Butoxy-[1, 2, 4jthiadi azol -5-yl am noracetic acid net hyl zgghg(,st@rooy-{s i~
butoxy [1, 2,4]- th| adi azol 5-yl)-glycine nethyl ester, off-whité solid on

st andi ng, 25 65% vyield." HNVR (COCK a 6.98 (br. s, IH NH), 4.29 (t) J=5.0
Hz) 2H, OCH~, 4.18 (br. s) 2H, NCH) 3.80 (s) 3H) O\/e),1.75 (m 2H OCHz
CH, 1.46 (m 2H CH= CHI, 0.94 (t, J=7.1 Hz) 3H, CHI; "GNWR (CDChj a 182.1
(C3)) i 70.0 (C=O) 167.8 (C5), 69.0 (OCH-, 52.7 (QOwe), 46.1 (NCH, 30.9,
19.0,13.7. 30 SUBSTI TUTE SAEET (RULE 2~ 29 August 2002 WD 991450Z |

PCT/ CA9910016Q¢ 3943027 [ 3- (3- Phenyl -al 1 yl)-[ 1, 2, 4] t hi adi apeleksonh@i noj - acetic
acid nethyl ester or N-{3 cinnanyl-[1.2.4]-thiadi aZzd -5-yl ~-gl yci ne net hyl
ester, off white solid, 68%yield. 5 28 NVR (CDCl~ b 7.18-7.40 (m 6H, Af H
and NH), 6.42-6.55 (m 2H) HC=CH)) 4.12 (br. s, 2H, NCH 3.75 (s, 3H Ow),
3.66 (d, J=6.0 Hz)5fHnetiopchR 4-thigliadopl}¢ah@nyl-leudydBodmyi@Bide 172. D (C5),

éZOGO ( (OS/:;)Og ’ 4é3; (2%8}@%@@3’8% %_&%z_é%og'ggar}ggmoyglsoleucy soamylémudmat a), 125. 2,

[ 3- (1N- 1 ndol - 3-yl ngtdmhory{[ﬂ.z,Z]-tﬂn]aHhmmmbatﬁow-Laéncwa}praﬁna| c acid et hyl
ester or N {3- {1H 2 t hi gl yci ne net hyl
ester, |ight brovvn %"’l‘g‘g '%Y'é’fy[cpjhem%i"@%1iz '("?Qi%ztﬂ}lfers) 8.36 (b~
s, 1H N, 7.72 %]MZ(MrKd&en%?cy Z—pthylaanﬁéHud%ﬁlﬁ Dadddisreh, C=CH))
6.93-7.28 (m 5H, Ar-H and 22 and 19 (s, 0.6H and 1. 4H each,
In-CH, 3.87 (s, 2‘#P'°’hkﬂ-‘1)“‘%f° "c%chem"r—a'@m)'ﬂ "C-NMR (CDGl ~ a 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 (OVe)) 46.5 (NCH, 28w7 (I nCH-.

{3-[1-Phenyl -1-(tetrahydropyr ag- 2- yﬂoxyrrrethyl] [1, 2, 4] t hi adi azol - 5-yl am no
) 20 acetil® aci d n"et hyI est

N (3-[ 1- Phenyl - 1-( Y
methyl]-[1, 2,4]-t azol-5- 1)

y rret yI e|ster ess 0|I) 89%
yield. 'H NWR (CDC™D (dmsteremsﬁqe&)\ -- ,
7.23-7.40 (m 3H, Ar-H), 7.00 and 6. 68 S)i 0 and O. 5H each NH))

5.91 and 5.87 (s, 0.5H and 0. 5H each) aH)H 4 ﬁ/brﬂj 4.66 (t) 0.5H and O
each, OCHO, 25 4.06 (s, 2H, NCH, 3.78 (s, )) 3.52-4.05 (m 2H,
OCH~) 1.5651.92 (m 6H 3CH-. 30 sussTTru-~ 5| r (iTtv~.~ Z~ 29 August 2002

The present invention provides synthetic methods for preparing compounds
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

___formufa 3 with_a primary or secaondary. amine._ Examples of those amines are
2-pyridylpiperazine and leucyl-proline methyl ester. This method is
appropriate for compounds in which Y is lower atkyl, lower alkoxy,

25 heterocyclyl, 1- haloalkyl, aryl, diatkylamino:

Y Y Y N
NH y—n H-A-W r
J— i X N )\ <
- s al § A

1 3 n
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WD 99141077 PCTI CA99100160 36 C. Proceeding in a simlar manner as

described in exanple 5A, the follow ng conpounds are prepared: N-{3-

met hoxy- (1, 2, 4j -t hi adi azol -5-yl }-1 euci ne methyl ester N-{3-

met hoxy-[ 1, 2, 4] -t hi adi azol - 5=yl }-i sol euci ne net hyl ester I\I—E%-AUQUSt 2002

met hoxy-[ 1, 2, 4J-t hi adi azol -5-yl }-al anine methyl ester N-{3-

met hoxy-j 1, 2. 4] -t hi adi azol -5-ylj-proline nethyl ester N-(3-

met hoxy-[ 1, 2, 4J-t hi adi azol -5-yl }-phenyl al ani ne nmet hyl esfer 10 N-{3-

met hoxy-[ 1, 2, 4J-thi adi azo!-5-yl }-tyrosine nethyl ester N {3-

met hoxy- (1, 2, 4j -t hi adi azol -5-yl }-serine nethyl ester N {3-

met hoxy-j 1, 2, 4qdoksasdi azol -5-yl } -t hreoni ne nmethyl ester gy ckéspped ati on of N

(3-net hoxy-[1, 2, 4)jthiadi azo-5-yn-L-proline nmethyl 15 ester. To a suspension

of L-proline nethyl ester hydrochloride2{331 ng, 2 mmol) in DWVF (15 nL) was

added triethylamne (0.56 nL, 4 nmon and the resulting mxture was stirred

for 10 min at rdbereadiopds rarmelly. cavied o)t in an ined solvgnt sich as N,N-dimethyl-

5-chl oro-3-neth =1, iadi izok: i . (5 m) 20 was

added dropw se. ae'l;"g’ ee'éﬁtﬁkpgﬂaﬁjfégggﬁ"%ﬁ&%ﬂé&?egggeu\%\nas S#‘I F #hgﬁagét’:"d%oom

t enper at ur e f or inldpresemee ot atisance ofadask such esl1 o 3 molealf tiethylathiret eyl acet at e.

The organicsl ayer s col | egt washed with brine ried (sodium suffate),

filtered and coWE'gvré?Foé?@Hnﬁﬁ' \ﬁ%&?ﬁsﬁ?fnﬂ ?Vﬁ?ﬂswk"@g‘f'ﬂﬁfﬂ chr omat ogr aphy on

silica gel usi ngonbirgtibryefrny matiotasmeceskarieRaesttiorpfathperatire cariss etosed 11 1 )

afforded 25 N (3-ngthoxy- 2, 4)t hj adl azo-5-yl ~-L-prolin thyl ester (210

mg, 86.4% as a°\fer”§’ﬁfarg?ém[f%9vm8ﬁ‘r]¥° 45@9‘% ng E,‘B@Fai"yaabg’%ltp‘(’ H CHCO-, 3.96

(s) 3H, ONle), Reathior( tine i8omfdife bbout 1365 Maurs] plefdBPT @8 hdwdtOTHem  1H,

NCHpro), 2.11-2.35 gg 4%%@% 30 sU%?é‘ rr'LrrE Sr (raui.E zs~ 29

August 2002 WO YBeurseAt @B Permalis o FIMEOW. pr epar ati on of

2- (3-met hox}-[ 1, 2, 4] t hi adi azol - 5-yl ani no) - acet ami de or 5 b-N-{3-

met hoxy-[1, 2, 4] -t hi adi azol -5-yl }-gtyci nanmi de. The ester (i0l1 pg, 0.5 mMmol)

was stirred wit MeSGMPaALS:H gf%'d;é A beproduced byheatisg tha sosRsPongig 30 i n.

Acetonitrite (ldmitihe d¥ratieddtberdhibrorRatiil meRaptBh RAld o phi& RixfupdiBrved in

vacuo. The resi du? was guri fi e&f by col umm chromat o&rg{a hy on silica gel

usi ng a sol ventdieRaemFtRans: andiseipgytoxide a0 ta 2 Cfer fﬁ'&‘ﬁ’lﬁ (911) thereby

affording 2-(3-nmethoxy-[1,2,4]thiadi azol -5-yl am no) -acetam de (92 ngy, 98~6)

s 8 Ui e 180l e it B bp A ) Sheds oS RS ' U SEHP! © B4 the
3,324,141; J. Org. Chem., 1962, 27, 2589; Chem. Ber., 1957, 90, 182.

Compounds of formula llf wherein the spacer X is -NH-CO-CH, are prepared

by N-alkylating a compound of formula (4) with an amine:

20
Y Y
?*_N 9 H-A-W )—-N 0
N_ )\ ™ N
s7 ONT aHc Ns7 N7 CHz-A-W
H '
H
25 4 )i

The compounds are isolated by conventional means. Compounds (4) are in
tum prepared by reacting compound (5) with bromoacetyl bromide in an inert
solvent such as methylene chioride or tetrahydrofuran in the presenf:e ofa

30 pase suchas 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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2- (3-n-Butoxy-[1, 2,4]thi adi azol -5-yl am no) - acet am de or. (3-N-{3-

n- but oxy[ 1, 2, 4] -t hi adi azol -5-yl }-gl yci nam de; white solid, 95.7~ yield.

M p. 148.5149.5C; "H- NWVR (DMSO a 8.51 (br. s,1 H NH), 7.5@,,;(,_}(%5@0?%0
NH), 7.14 (br. s,1 H NH), 4.18 (t) J=6.6 Hz, 2H, OCH-j, 3.88 (br. fJ=2.8
Hz, 2H) NCH, 20 1.63 (m 2H, OCHz CND, 1.38 (m) 2H, CHz CH) 0.90 (t, J=?.2
Hz, 3H, CH; "G NWR (DVBO) b 181.6 (C3), 169.9 (C=0, 167.1 (C5)) 67.9
(OCH~]) 46. 8 (NCH, 30.5) 18.6) t 3.6; Ms (mz) 231 (M+1), 253, 231 ) 202)
175, 99, 83, 61. 25

2-13-(3-Phenylallyl)-[1,2,4]thiadi azol -5-yl am no] - acet am de or

~- N- { 3ci nnamyve pgs®@7 4] - t hi adi azol -5-yl }-gtyci nam de; whCweAsolieod) 85%
yield. Mp. 150.0-152.5C; "HNWR (MeQOD) b 7.37-7.39 (m 2H, Ar-H))
7.27-7.31 (m 2H, Ar- : 7.18-7.22 (m21H, AcH) 6.42-6.55 (m 2H, HC=CH},

4.09 (s, 2H NCH VB (i 2) 275(|vr+1))
258, 230, 189, °§t§’°‘1 f&’i‘é?“’&h‘"‘”§%§'ﬂ*ﬁ’?°%&$§h’kﬁ? eﬁta_@afed Y 29 August
2002 WO 99145%&&%@%&@%’:@@%@& AWir tﬁé presence of 1,1-carbonyl _

H (ndol -3-yl nethyl )-[1, 2, 4]t hi adi azol - 5-yl am noJ- acetamide or [i-N{3 3-(1N
| ndol - 3- y| net Hjpifazofe ip 3&}“@@8&?‘&2@1"155 o OMF;ci nani de; off white solid, 5
94. 0% yi ebd. Mp. 200.0-200.5C H-NI\/R(DIVISO) a 8.46 (t, J=5.4 Hz, 1 H,

NH), 7.58 (d, J=7.9¥&,1 H), |.53 (br.Y ,NH))735(d J=8, t Hz, 1
H, 7.20 (br. s)lH) NO?(t :[5;73 )0697(t J=7.5 Hz) 1 H
4.04 {s) 2H, InCH~, 4\ (d) J_5-4-.Hz) CWMVR {DMBO) b 182.9 (03))
171.T (C5), 1 T0.2 ( mﬁ 2, HAW7 . 2) I 12\0 9) 118.9) 118.3) 111.3,
1t 0.5 10 -47.3 (NCH) 29.3 (I nCH-; (mz)H288 (M+1)) 271 ( 243) 184)
t 55, 130.

5
2-{3-[Ph ,{byl - (tetrahydropyran-2-yl oxy) - rretlﬂyl J-[1,2,4)thiadi azol - 5-yl am no}
acetam de or [i-N-{3-[Phenyl - (tetrahydropyran 2-yloxy)-methym|[1, 2, 4]

t hi adi I 147.5-148. 5C,
H 15 NWR (CD@ Sﬂﬁ?hﬁ%‘g&%’gmg’gf %‘}g "é‘&e ‘Ear('rf’ﬁhgﬂi’e"'ife% , 7.28-7.38
(m 2H, Ar-H)conthoBfd (et NgBotédled arhino @cn&bk Mm&t&tﬁi—b@&@carﬁdﬂﬂi&* 6. 08 and
5.98 (b 5H and 0. 5H h
o). 668 (br S8 AOR SygfRigkalidher onmipBRéogtnf o e 1d: o1y 200 0 o1 each
OCHO), 3. 99 (¢arbahybdidmiiazole2dd difN@jphdsid@ryvlade e it solvehtsugh ds 52- 1. 80 (m
6H, 20 3Q45-. gmelhglfoqmﬁh\fl‘i'e'o?‘{etr%%{raﬁs described in exanple 6A) the

fol l ow ng conpounds are prepar N-{3-

n- but oxy-[ 1, 2, 4j -t hi adi azol -5-yl}-alaninamde r [i-N-(3-

n- but oxy- (1, 2, 4J-t hi adi azol - 5-yl } - phenyl al ani nam de (i ~--N-{3-
n-but oxy-[1, 2, 4] -t hi adyazot-5-yt}-Ieuci nam ge ~-N-{3-

n- but oxy-[1, 2, 4] -t hi adi 5 Vg, _bgpf euci nam de -N-[3-
n-but oxy-[1, 2, 4] -t hi adifizoy\- 5-yl_)-{ \I OR- d%&O SUBSTI TUTE SHEET (RULE Z~

29 August,;2002 WO 9914 CA99| 001b0O 39 a%e T

5

The compounds R-A-OH are generally commercially available from Sigma-
25 Adrich 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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A. Preparation of N (3-nmethoxy-[i ,2,4)thiadiazol-5-yn-L-teucy!-L=proline 5
nmet hyl ester. A solution of N L-leucyl-L-proline nmethyl ester hydrochl oride
(5.6 g, 20 mmol) prepared according to the procedure by JoneshugustBeoet al.
inJ. Med. Chem 1995, 38, 3078) and triethylamne (5.6 nL, 40 mmo~ in DW
(60 m.) was stirred at roomtenperature for 15 mn. Then, a solution of
5-chl ofo-3 10 net hoxy-[1,2,4)thiadiazole (1.51 g, i0 mml) in DVF (10 m)
and tetra butyl anmoni um brom de (150 ng) were added and the resulting
m xture was stirred at roomtenperature for 24 h. The reaction m xture was
guenched with water and extracted into ethyl acetate. The or ic |ayer was
washed wi th a V4% ed sol uti on of sodi um bi carbonat e, %Fr‘??g'?' #Jri ed
(sodiumsul fate), 15 filtered and conc% trated in vacuo. Purification by
col utm chr omat ography on silica gei usi“ig a m xture of hexane and et hyl
acetate (7/3 a 61,4 for
N- ( 3- et hoxy-[!i'SEi e%a?ig%f%ggeggr_tgg Qﬁpi'?f'%h%fﬁ’mﬁgtﬁ'%ﬂfﬂ'é"“#?e‘”ﬂ)l ester (1.92
g, 53.9~) as asvithin tfm‘ sfcopdﬂbﬂ&sir@&ﬂiﬂon Feoddduaoiddguld6yis idacled with=8. 5 Hz, 1 H,
NNCH)) 4.74 (m),, 1H 4. 57 392(s 20
3H Qve), 385 "(eri‘eiiif?“ g%BeétgﬁfﬂéM%@w ?H‘{e"!"'\i\ﬁpei’ggﬁ:? 2.23 (m 1
H)) 1.95-2507 (cﬁ&pllﬁé‘aeagéntgﬂcfﬂassm-éﬁbor@l Hﬂlmldhzolé&cﬂphﬁﬁyﬁ:: phbnft) , 0. 97 (d,
J=6.5 Hz, 3H M)) (d =6.7 Hz m z) 357 (M +1)) 228,
200, 130, 101, a?'ée'"ﬁ"'Ben’fQ'YeQ‘%’F'hﬁg'F“eH’dK‘?{E\am'qet% A% conpounds were
prepared: N (3-Butoxy-[1,2,4)thiadiazol -5-yn-L-1eucyl-L-proline nethyl
ester) light yeAow oil, 20.3~ yield."HHNWR (CDCl,) b 7.25 (d, J=8.8 Hz, 1H,
NHCH)) 4.75 (m 1 H, NHCI-~) 4.58 (dd, J=8.6, 4.6 Hz) 1 H) CHCO-, 4.23 (t)
J=6.8 Hz, 2H, OCH-) 3 92 (m 1H), 3.61-3.72 (m 1H), 3.69 (s) 3H) Ow),
2 20 2.25 E)dn 30 1 ,R1.98-2.06 (m 3H), 1.63-1.82 (m 5H), 1.39-1.45 (m
0.90-0.97 (m 9H J3Me). svssTrrtrr~ sirpf RCn. > i~ 29 August 2002 WO
99I | 5027 PCTI CA99I 00¥5 4OFJ\I |
(3-Phenyl -[1, 2, 4] thi adi %_ 5- yIBzﬁ_oﬁeuwIA-tN roNi ne nethyl ester, white
sol ' ~d, 85~y|eld M p.N154! 4 5C "H NWR ( )g\ 14816(m 2H,
Ar-H), 5 7.83 (d, J=8.7 HB) ri' NHCH), 7.40-78 , Ar-H), 5.02 (m 1
H, NHCh~) 4.68 (dd) J=8.6) 48Hz) 1 H, CHCO-) 409m114(m 1 H, 3.77
3.82 (m 1 H) 3.76 (s) 3p, Ove), 1.72-2.29 (g 7H), 1.09 (d, J=6.5 Hz, 3H,
Me), 0.98 1&d, J=6.6 Hz, 3H, Me).

20 The preparation of pseudopeptides within the scope of the present invention
involves the use of the bis-chloro derivative 7 as a starting material. The
amines H-A-W reacts with compound 7 in the presence of a phase transfer-
catalyst such as tetra-N-butylammonium bromide in an inert solvent such as
dimethylformamide at room temperature over a period of 20 {o 30 hours to

25 give compound 8. This reaction is temperature dependent. At elevated
temperature, preferably 70-80°C, the disubstituted product compound i, is-
formed. Compound 8 also reacts with other amines such as H-A-W or
R’R*NH to give the compounds of formula i, and llg respectively.
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10 N (3-Methyl-[1, 2,4]thiadi azot-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=8.6, 4.6 Hz, 1 H9 Atlust2002
3.94-3.98 (m 1 H), 3.62-3.68 (m 1 H) 3.68 (s, 3H Ow), 2.31 (s, 3H,
Me)) 2.07-222 (m 1 H, 1.96-2.D7 (m 3H), 1.69-i .79 (m 4H, 0.96 (d)
J=6.6 .Hz, 3H, Me)) 0.94 (d, 15 J=6.7 Hz, 3H Me). C Proceeding in a
simlar manner as described in exanple 7A, the follow ng conpounds are
prepared: N-(3-Methoxy-[1,2,4jthiadiazol-5-yl)-L-Ileucyl-L-octahydro-(3aS,
6aSr 20 cycl opentan(b] pyrrote- 2(S)-carboxylic acid nethyl ester

N-(3- Met hoxy- whbefgséirt hi adi azol -5-yl ) - L-1eucyl - { 4-t ent - BGTEAPOOONYI } pi per a
zine - 2(R or S~carboxy6c aad nethyl ester

| 1~( 3- Met hoxy-[ 1, 2, 4] t hi adi azol - 5-yl ) - B4| eucyl decahydr o- (4aR, 8aS~

i soqui noGne- 3(S) - car boxi c aci d met hyl es 25

N- (13- Met hoxy-[1, 2, 4] t hi - 5-RrA-p- L | - L- oct ahydr oi ndol e-
2-carboxylic acid nethyl N

N-{3- Met hoxy-[ 1, 2, 4] t hi ad| aioI-CS y!)-L- teuéyl A% ndol i ne- 2- carboxylic acid
met hyl ' ester

N- (13- Met hoky- (1, 2, 4] t hi adi aiol S-Wﬁyl-l sol gucyl - L=ochahydr oi ndol e- 2 30
~~0~i c acid net hyI ester IRJR‘NH

N-(3- Met hoxy-[1, 2, 4] t hi adi azol -5-ylj-L-isoFeucyl-L- L-octahydro-(3aS) 6aS~-
cycl opent an[ b] pyrrol e- ¥(g$xcarboxylic aadd thyl ester. suBS~rr~ s~EC

txtn. E zs~ 29 August 200 99145027 PG’I’I 9I 00160 41 Exanple 8
Preparation of N (3-chloro 1»(1 24jtfﬁa{% olw5-yl)-L-leucy(-L-proline
5 methyl ester. A solutiongof N L-Ieucyl lifhe methyl ester

hydrochl orjde (2.22 g, 8 mmol) and tri et hyl am ne (2.8 n., 20 mml) in DW
(50 nm) vwa¥? st Centainl carppouodsfithisipeendion may be coriveried tn theTﬁwnesmndmg ution of

3- chl or omet hyI an%Qtt,eQ:Et&Illi Bgcoﬁiabﬂ 54 '(agérg&l saStQ V\gvm&a%fgté%%%m{z ﬁfPM: (10 )

and tetra- buty anmoni um e resulting
m xture was st basicsiniag ntrogam twaqmamuumsfmy b24otnvertéthromdtackeeon m Xt ure was

quenched with t\)/ga m}atggaﬁ&t\s%%tas&h' nt fg%p%aé ﬁb%%tg.ﬁpgﬁem%rgam c layer was

washed with a s AORT am o dried (sodium
sul fate), fil texcesis et axmmpeatamaiaedormoxgamuac:d Ruch &s, éatexamplby col umm

?g[ gm%f)grgggypq%gﬁﬁtﬂr}c Wﬁkﬁ}&hﬁﬁé Q(gsu?func ac}d nd 2 lku € ?d?cau?’lﬁ'e ethyl acetate

Al - (3chl or onetﬁgdbqsgfﬁdl@tvhdmmmgénylsyrh@ntlsmcaﬁlp-dlmpn@br ne net hyl ester

white f .56 (d, J=8.2 Hz) 1
H %HCHI) "4 ggdp(’ﬁg&y%ﬁ%"ﬁq%f’%f ‘%'i"a“lé’g %@ W%f’%’”ﬁz 1 H( CHCO~, 4. 425
(s, 2H CHzCn)mainlined hetween°C AdHH°QR. remltmm apiyi)adgqusa(ts 3H Ow))

§7§5 (f/l ?—8 (m ﬁe?&%l%spé%?&o%sl%& &59 H)igﬁngte%%gi]—ofggluﬁgﬁjwm@hesgwe) , Ms (' 2)
2}3’ polar solvent. These acid addmon 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 stoichiometric 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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Exanpl e 9 Preparation of
N-(3-[1-[4-(2-pyridyl)piperazinyt]-nethylJ-[1,2,4]thiadiazol -5-yl}25 ~
| eucyl -L-proline nethyl ester. A mxture of ngu ust 2002
| W 3-chl oronet hyl - (1, 2, 4Jt hi adi azol -5-yl)-L | eucyl-L-prol"’ fq ester
(0.45 g) 1.2 mmol ), 1-(2-pyri dy~pi perazine (0.62 nL, 4 mmn, triet hyI am ne
(1.2 n) 8 nmol) and tetra-butyl anmoni um bromide (100 ng) in DVF (20 ni)
was stirred at roomtenperature for 24 h. The reaction m xture 30 was
diluted with water and ethyl acetate. The organic |ayer was collected,
washed with water, dried (sodiumsulfate), filtered and concentrated in
vacuo SUBSTI TWIE9SHMEET (RULE 2~ 29 August 2002 WO 99/ RGHAIIOEHR| CA99100160
42 to give a light yellow oil. Purlflc i on by col umm chrorratography on
silica gel using a solvent m xture of /o met hanol in dichl oronet hane

af f orded N-{S-%—}HZ' tment of di ; ¢
[4-{2-pyridyl)pi f) ?gf? ﬁ\??]o- ﬂ'éﬁfﬁf fﬂ"i’,%"ﬁ‘ﬁ%f’ﬂﬁ'ﬂé’?@ﬁ@ ewa? t:L"]eeucyl L-proii
ne nethyl est ekcompoundsbi thepreosmtringéntob gjay de.uéeddralyjoPpdredtéiaigig) b 8.19 (m 1

7.48-7.52 6 2 4. 67 m 1
|I:|?)CI-|CO)) 4.57 Q’E‘Hﬁah%“ c%"‘ﬂ’"‘&&&%’eg&‘mw"fﬁgg %:ﬂ@@‘lﬁ‘c%‘“%aﬂy %Fﬁep?we NCHpr o§
3.62-3.78 P Lhers QduvaMiShd ohidésOTHE YerdGknteral a8 dsédherdilincRdigt, 10
1.62-2.30 (m 6H, 2CHzprq and CH, 0.90-1.03 (2d, J=6.5 and 6.6 Hz) 7H) 2Me

and 1CH): N5 ( Aybeptagenus inigctin or infygon feghniquasy | " aggipn osthe treatgentigfs 147, 121,

95. Exanpl e 10yhmn-BlosRa i sueh ay)mce rats horses catﬂe sheep. dogs, cats,
N -{3-methyl ene-[1,2, 4] thiadi azot-5-yl)-di -{L-Teucyl - [-prol'i ne’ net hyl

ester). A sol u@tc@ﬁhecﬁo"wmeﬁ@ylmveufwam sifeck 'nmet@@mﬂthJ oride (2.22
g, 8 mol) and triethylamne (2.8 niL, 20 nol) in DM= (50 nL) was stirred
at roomtepperature for 15 mn. Then, a solution of 3-chloronethyl-5-chloro
20 E1, 2, 4] thi aﬁprapzampes"(qysawnwm@a#mhtom sglig earrferpingiude, for@xample,

tetra-butyl a”"?ﬁﬁdﬁﬁ&éﬁﬁ%é@es{&%nm M5, SRR suGtde5E! 1 ng m xture
was heated at

78C for . The reaction mxture was quenched with water
and extracted Bofiun sacelaring@leum eeliuigsie givepRt PUCTesgyBAgRGSIMashed wi th wat er)

dried (sodium sybéatehng bk |Inﬁ&h§Pb@E§1dC¢HE%&hE%Bﬁﬁodnﬂ 4 @hdldbode O OV

solid. Purification by 25 columm c romatoai on silica gel using a
nbcture of di cmbbﬁmwaﬁéaaw@hﬁwa%& rédrv'm'ﬁfﬁblf: eARosliEnsy a m xture of

di chl Oromtmané‘arﬁfﬂﬂe%d?@'ﬁglpreﬁgﬁhﬁ nﬁafuf\é)rd@‘é‘gw dlspersm etc. the
N -{3- rrethytene-(l 2, 4]t hi adi azo! - 5- di -tL-Teucyl - - proGne net hyl

ester}as a | i ghtive EaRsHNdS3A defingd QPWE‘MPQ?"%F“WCEW?WPGD@ 8 6.83 (d,

J=6.8 Hz) 1 H mSaQ}JH)er sﬂeh7§s foexaim uﬁmannél géeoﬁﬁ@kxtrhse%%eamd 4.8 30 -1
CHCO-, 4.59 CHCO-) 3. 73

l(_DS) 3H, OMe), ‘lqrpl @gd ﬂgl_lﬂ(e @,&rebyjo%ga (sH!’JtigH)r swgf\ f degired, the
pharmaceutical composition to be administered may also contain a minor
20 amount of non-toxic auxiliary substances such as wetting or emulsifying
agents and the like, for example, sodium acetate, sorbitan monolaurate,
__triethanolamine sodium acetate, triethanolamine oleate, efc. Actual methods
of preparing such dosage forms are known, or will be apparent to those
skilled 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.
0 The pharmaceutical compositions containing the active ingredient may be ina

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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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) 29Mgq(i8d 202581 5
(M +1 ), 549, 452) 424, 392, 295, 267, 211 ) 130. tc'xanple 11 2\
Preparati on of N-(3-nmethoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline. To
an ice-cooled solution of N (3-nethoxy-[1,2,4jthiadiazol-5-yl~. L 10

| eucyl -L-profine nmethyl ester (0.68 g, 1.91 nmof) in nethanol (10 nlL) was
added a solution of 1 N sodium hydroxide (2.4 nm., 2.4 mvol). The resulting
m xture was stirred in ice for 3 h, then at roomtenperature for 16 h.

Vol atile mat erVaP¥s®REre removed in vacuo and the resi du8“HE4 8150l ved in
water (10 nmL) and washed wifh ethyl acgtate. The aqueous | ayer was
collected and 15 acidified with 1 N HCI"solution (pH ca. 5.6) as a
vol um nous whi LI t ae 1 t ted into
ethyl acetate %@x‘%@gﬁnﬁ) oé%ﬁ%sﬁoggﬁﬂgﬁbﬁﬁgggggPa%?rqli%tgliécgféﬁé‘@gl ﬁs)/aés"ﬁ%ﬁeed (sodi um
sul fate), filt prepatedactoadingtemny methdd kooven titlgdrt fpethe avanbifaetore ofr i t ur at i on

wi th diethyl ether gave,N (3-pethox - .

[1,2, 4] thi 2di a%'lﬁ"l‘%‘%? r'&aﬂP‘?’é%°é&Eﬁi?"€)r/%‘F’i‘ RAmRESitigns SON(AIN AR P . 58 g, 89%) .

M p. |2_I;) fo%gn_’l;edamts'ﬁ%btaa@romlcbmihtiag ofliéivdé(eaihgﬁﬁenté.lﬂamné G6¥nts,) b 7.65 (br.
s, 1 NH , 4.70 r. t),1 H NHCl ~ 4.49 (t, J=53 Hz, 1 CHCO~, 3.97
(s) 3H Ow)) @?%n%g%'fs(?ﬁd Paggefving @gnfmarﬁfrré pigwyle p&afa@patfﬂ?a'?( m 3H))
0.76-0.99 (M dleddnt ard fifatdtile prdpdrationsiz, 3H, Me)) 0.96 (d) J=6.2 Hz, 3H M);
MS (mz) 343 (M +1), 228, 200,102) 83. 25 8. In a sim-ar manner, the

fol |l owi ng conpounds were prepared:

N- ( 3- But oxy- [ Iyapiefelddntatiihd 2efiveIngredidnt infadmbltork wWth el idR.towdi t € solid) 95.8%
yield. M foamed at 78C and nelted at 110.0-113.0C, 'H NVR (COCK 8 7.90
(br. s) 1%3) Nthermaceutioslly acceptablgexcipientybich are syitable fopthe 3=7 1) 3.4 Hz, 1 H-
CHOO-) 30 4. 26nidutaciiiboifabléts. Thd eXdpitnts MayBe foPbxbriple, indrt ahueatsdl (M 1
H),1.85-2.35 (m, 5H)) .1.67-1,76 (m 3H),1.55-1.62 (m 1 H)) 1.39-1.48 (m
2H)) 0. S5- 0. 9AUEkPsLCAlsim gResphatg of sagdium Repsphgtengraniatingpad )|~ 329 270, 242,
214, 116, 70. i Syehts (1oFamplel, & stadf, (RAGHAS ackf Badg 991 45027 -

PCT/ CA99100160 44 (3- hen){l -(1,2,4]thi adi azoi -5-yt)-L | eucyl -L-proline,
white solid, Sgensionapmpledizch.opiaiiner acacia. pag ubristivgpgents.dor 136. 0- 138.0' C;
' HNVR ( d8Ch)eximle Af@ndsiurh Blearitd, stbridfcid dr1&18, (I tablets raythe ditel) , 7. 38- 7. 42
(m 3H Ar-H), 4.90 (m ,1 H NHCf],. 4.53 _Sml F&?SCHW 4.09-4.14 (m 1
H), 3.52-3.62 Rvﬁr°ﬂ"§y§"'9}!esé%de§%v‘}'ﬁﬂ'swm{a}'.'73'-"1? gy inthe 1 55.1.64 (m1
H) 1.04 (d) JabtrdintéHtinaldidt dvdd)therBbydRotide a dustaitkdrittionddber Mag pedd85-0. 92 (m 1
H; Ms (nlz) 389 (M+1 ), 333, 274, 248) 190,118, 70. 10

. 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, fiquid

- paraffin, or olive oil.

25 Aqueous 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 carboxymethyl-
cellulose, methyicellulose, hydroxypropylmethylcellulose, 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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N-(3-Methyt-[1, 2.4]thiadiazol -5-yl)-L-l1eucyl-L-praline, white solid, 80%
yield. Mp. foaned at 81C and nelted at 112-115 ~; HNWR (COCK d 7.30 (br
S, NHCH),4.42-460 (m 1 H NHCI-!)) 3.80-4.00 (m 1 H, CHC%‘QAgngs??o?E’ (m
1 H, 2.37 (s, 3H M), 2.07-2.42 (m 5H)) 1.50-1.90 (m 4 0(m
6H) 2Me), 0.80 15 0.95 (m 1H); M5 (mz) 327 (M +1)) 271, 212) 184, 118)
70. .
N-{3-[1-(4-(2-Pyridyl)piperazin-1-y~-nethyl]-[1,2,4]thiadiazol-5-yl}-L-1euc
yl -Lproline, light yellow solid, 70.7%yield. Mp. 163.5-166.0C 'H NWR
(CDCh) a 8.21 1H))746749{n') 1 H) 6.60-6.65 ( .20-4.70 (m
2H) CHCO and ¥ %% 3.80 (m 1 H, NCHpro)) 3.40-3.7 ’gw"%‘é NCHpr o,
N=CCHs, 2NCH~, 2.72 (m 4H) 2NCH~, 1.68-2.05 (m 6H, 2CHapro and CH,
0.90-1.03 (2d, J=5.5 and 5.7 Hz, 7H, and 1 CH ; M5 (mz) 488 {M+1 ),
442) 368, 345,prddlibts J%}le?@éaxdelﬂlﬁt pakfﬁ?estérg @env%é b fatty acids and .

N - (3- et hyl ene {1 2, 4]t hi adi azoi - -{L-leucyl -'L-praline}) |ight

yel | ow sol i d (et aphydrides, ¢ femm%\@mnesgb@momleaméhs Hz, 1 H) SCNH))

?:H Z%) (m 1 (d J_1su§peﬁ%étgng§jt§a)&§l§o @bni Iﬁ%—?@ é_greg%v{l%/n o 4. 59 {m1 H

3.38-3. 70 (m @anlgﬁmmrmp@nﬂ mdrow—mzczatel@nengmg@rqplowmgl pro and 2C~H

bha (M +1) - SRR RO £ e oy el O ook Py e gl (7

PGT/ CA99/ 0016 (y4bspendify tteeastﬂ:mgpredlera irca mgemblerrﬁnﬁoeegantphearédisl afiwi ng

conpounds are de; .

(3- Met hoxy- [ 1,@%4‘?% same il e cagopityoll, or jna mineraf oilsuch as iguid pasafin. ¢, 5

cycl opent an[ bJpg bﬂ;odlspere(oii} malcbmmy laitkickening agent for example beeswax, _

N (5 et hawy- (el A 20kl | Sodlenkin R bk b RAL sBifb Ry o2 bony i per 2
(3- Met hoxy- | 1,aBo\/é] ard ﬂml'omlagénty'tr)ay beta&dtkmylb ptbwidalaydtatabledait, 3aS)

i soqui noline-3(S

(3 Vbt hoxy- [ 1 PSRRI ofHeRS sPResRyps Py be properyedy oS 8 o- 2- car boxyl i
acid . N antl-oxndant such as ascorbic acid.

(3-Met hoxy-[1, 2, 4)thiadi azol -5-yl)-L-1eucyl -L-indoline-2-carboxylic acid

N ( 3- thhoxy [1, 2, 4] thi adi azol -5-ylj-L-isol eucyl -L-oct ahydrai ndol e- 2

car boxyl i 5 adespénS:bN powders and granules suitable for preparation of an aqueous

3- Met hox 1 I sot | aS) 6aS
E:ycl opent Zm% b %f?é;r'%” %?é?&'%ozr%g'?{ﬁ %’v'gglkh(fy cléie'h%r?&g%fy %Jm'ﬁﬁ'gpaa ati 031 of
1~( 3- met hoxy- with theZjspétsingad veltiog ageny.Ispspending agend epd one ggmudré ne 20 net hyl

ﬁ ; EZI(I?:)C h;rgr ?d: B}(egérggﬂeg f sdithble d|s?>gts}n8l$? Xl!eml'lg Qée%ké da s@ﬁemﬁhg Ggertd

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_)ccuning phosphates,
esters derived from fatly 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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g, 20 mmot, prepared according to a procedure reported by Jones, J. B. et
al. inJ. Med. Chem '1995, 38, 3078y in DWMF (50 nL) was added
triethylamne (5.6 nL) 40 nmmol), tetra-bcrtyl anmoni um brom g q_ 8us42 2and
5-chforo-3-nethaxy 25 1,2,'I-thiadiazole (1.51 g, 10 noron. ﬁe resutdng
m xture was stin~ed at roomtenpearture for 16 h. The reaction m xture was
diluted with water and ethyl acetate. The organic |ayer was coll ected,
dried (sodiumsulfate), filtered and concentrated in vacuo. The residue was
purified by colum chromatography on silica gel using a solvent m xture of
hexane and ethyl acetate (713 and 614) 30 hereby affording the tide
conpound as aWo'sgmozNel low oil. Trituration wth hexaneP@Hr08%r ati on gave
N (3-nmet hoxy-[1, 2,4]thiadiazol -5-yl)-L-iso-1eucyl-L-proline SUBSTI TUTE
SHEET ( RULE 2~ 29 August 2002 WO 99l 2&5027 PCT/ CA99/ 00160 4s net hyl ester
asawhite sol i.d -130C;, "H NMR (COCG~y b 7.90 (d)
Hz) 1H, dz?%? rna\e@??emmazgﬂ WN elenifoEgerts) fpr %(a!m'es 4.00 (m1

=9.2

3.92 3 7 2.21-2.24
H)L% 4 g ; ) g%ce%\f@rﬂpy%né%gé ol, %rlﬂlm(or]su&b% %l%a{%rﬁxijlagbjsr@@m ll%_%h e (d(”)
6.

8 Hz. 3H) mg}am @dggulfqnt ajprgsepvatiye 3'31-1‘3"%7"9 apd C‘P'ﬂ"'li'gﬁlﬁﬁ“{i dhef ashi on, N
1 pherﬁll - Lodpth ity Wﬁo@ﬁo&‘ Mé@ﬁé’ﬂ)ﬁﬁ}lﬁé@ a€tording to the known art

3-
1.2.4]tt" ~i adl azol -5-yl]-L-iso-leucyl -L-praline net o}p/n ester was prepared
s a white foavsingthese spiteble dispersing-prviatling @pents apd suspen gsme(\ts; 2H)

7.26736(m b SAefiifiniectdd ](;Q 95(m 1
H, OCHO), 4. 38- ﬂve'ﬂe%ﬂﬁ. Mg’%g‘igﬂ%zﬁ rﬁae Rk Ip popara . 60- 3. 70
(m 1 H, -3 4$s¢8b&35slemf¢ infectdple spiution arsugpengiof in a n@FpJ)(lcpatMte(aly- J 6 6 Hz,
3H, M), 090%’55 on of N
(3-net hoxy pl#lh Fgg%ﬁglgg nt1’\‘§)?_xaﬁ§@$ees°hﬁ°ﬂ" F’&St ?'?1' a simlar
manner fes cﬂimdmdhe anoep(tahfp vehidies‘andradvents dippd may be ieowplogéd are
N- ( 3nret hoxy [ 4 | e i hyl est er
fol I owed by b e M‘Q‘!"ggf’g’ﬁ?’lsa%dgﬁga‘g’ad %gfk'ér':‘e&%"h E°'&f°% é‘p 2"‘{%‘51(1. azol -
yl } - L-i so- | eudixed bils@reatanventiop3ly3gopjayed d3 a aslvent whusperstirg rdedulbvhp foarred at
85C and nelte 4 H, NHCH),
4.50-4.60 (r nq:°gh %&%Q{jb'&%@ g%i’ﬁ ?‘8%(*39'"%'"&89 Q@E;beg& 3H, OMve),
3. B9- 3. 72 (m money or dighgerides? 8n gdditioni-Hpity acidosuth 25 oleinacid fhyi):se_lrclS 1.32 (M
tH)) 1.021§d, @ g 0.H8 (t) 25 J'-6-6 Hz, 3H, Me); M5 (nl2z)
343 (Mf1), Zé@e &§§§§ %)g ef%% °>70. Exanpl e 94 A. Preparation of
N-(3- (1-Phenyl -i - hydroxy)mef hyl -['f, 2, 4j t hi adi azol -5-ylj-L
i so-1eucyi - L- paplrkddf JBRIANStisHSE GEnerally characterized by injection, either
subcutaneously, intramuscularly or intravenously. Injectables can be
prepared in conventional forms, either as liquid solutions or suspension in
20 liquid prior to injection, or as emulsions. Suitable excipients are for example,

water, saline, dextrose, glycerol, ethanol or the like. In addition, 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
0 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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30 A solution of |~[3-(1-Phenyl-1-(tetrahydropyran-2-yl oxy)) net hyl

] 1, 2,4jthiadi azol -5-yl J-L-iso-leucyl-L-proline nethyl ester (0.9 g, 1.74
mrol ) in SUBST7TTJTE SHEET (RULE 3t7 29 August 2002 WO 984 A54l4&P2002
PGT/ CA99100160 47 nethanol (5 m and 3N HCl (10 nt_) was stirred at room
tenperature for 5 mn. Methanol was reduced under reduced pressure. The
reacti'on mxture was 5 diluted with ethyl acetate and basified with 3N
sodi um hydroxi de solution (pH ca. 10). The organic |ayer was cotteded,
washed with wafer) dried (sodiumsulfate), filtered and concentrated in
vacuo. The material was purified by colum chromatography (60% Et CAc :
heaxane) to giwes¥4s®7titl|l ed conpound (0.72g, 95.6%yi el CASYNYI\hi t e foam
95.6% vyietd."HNVR (CDCl ~ a 7.28-7.46 6H) 10 5Ar-H and NH), 5.75-5.85
(m 1H) aH), 440460(m 2H) 3.58-395 (m 3H), 3.72 (s, 3H OQw)) 1

3 W), 001 (YU begptpea. bleglnat il S Sordbyl i pby gt 7or' o ng

l(:(inpt)gn((ji Wﬁ.s nTaﬁmhMtC:iHepéﬁd upon : vanet{ of2 fa%rs r|1nclu(<:1img theI actSMty 05 thﬁ I L

i pheny r oxy) met i adi azo yt i SO- eucy - pr
oline as a whi 50e<if PO 37%‘5/9' ed; the agg. ho W%@eﬁ?‘aﬁ@@@ sRadigd ted at
163-166C, SH NWe(dFaBinistrition, didg (:@ﬁbma’boﬁ'and‘% severityof Ewe‘b%médﬂhr 2H), 7.26-7.36
(m3HA~H),569574(m1H aH), 3.50-4.50 (m 3H),1.80-2.20 (m

6H), 1. 60- 1. 780 disgpaayndefgoingdherapyg (m i H), 0.91 (d, J=5.7 Hz, 3H, M),

0.87 (t, J=7.5 Hz, 3H) NE) M5 20 (~2) 419 (M +1), 401) 349, 304 242, 278,
163, 107) 83. Exarrple 15 A Preparation o

j 3- Benzoyl - [ 1, Tha jvatieniisfahersiegqriped and '%“?‘E‘iu@)ﬂl'e@“‘m'@ﬂ speeifigret hyl ester. 25
To an ice-cool gdagplepensi on the compound from exanpl e 14A (0.65 g, 1.25
mml ) in af&ztone (10 m was added dropw se over a period of ca. 10 mn a
solution of" chromumtrioxide (0.15 g, 1.5 nmmol) dissolved in water (10 nlL)
and conc. sul fgtiaocf d (0.13~n). The resulting mxture was allowed to
warm t o roomterrpePature and stirred for 16 h. The reaction m xture was

diluted 30 ° °~ w e~Yt acetate (100 nlL)) then nade basic (pH ca. 10) by the
addi tion of 3Npsodigy LﬁBa‘MﬂEWMEm‘égld&\bG&dsIﬁﬁmﬂﬁﬁlﬁm c layer was collected,
washed with SUBSTTTUTE SHEET (RULE 29 August 2002 wo 99i aso~~

Pcr ~cws9r ooi so 48 wklestep am'q"w wese e ﬁ?@WP'FEl%’)"CEF (Aldrichagd/ahd concentr at ed
in vacuo. Tauri{hgatien THi¥e GRlcH WereGidk eamhé}as@mwa% vadré plepar8@! Using a

sol vent gradient of a mxture 5 of hexane and é acetate (614 and 416)

af forded t he t peqoEdingdmpyblisheq proessiyregySandergSoR. agd aeWoinAEanie; | . ' H NVR
(COCt~ a 8.16 (—'G’ncuénaTGlfi)tH@t%;?dfﬂtoonsS ﬁ@E@dAcahig\lc‘brE@ Ink., oroMMa) ) 7. 59 (t)

J=7.2 He, 1 H Volume I, (ghc)ipter 7, 15586H§nd \%olume n, 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 sedium 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), fitered 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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4.66 (m 2H), 4.30-4.32 (m 1 H), 3.76 (s) 3H) Ow), 3.75-3.80 (m 1 H))
224 2.30 (m 1H), 1.95-2.10 (m 5H), 1.76-1.78 (m i H), 1.28- 34(m 1

1.
H, 1.13 10 (d) J=6.6 Hz, 3H M), 0.96 (t) J=7.4 Hz, 3H, ME?)QA(E‘U
simlar fashion, the fol I owi ng conpounds were prepared: 2-(3-Benzoy (?

, 2, 4] t hi adi azol - 5-yl am no) - acet am de or

[i-N-{3-benzoyl -1, 2, 4t hi adi azol -5-yl)-gl yci nam de, white solid) 46.2%
yield. Mp. 227-228C, 'H 15 NVR (OVMSO) b 8.84 (br. s) 1H, NH)) 8.03-S.05
(m 2H), 7.69 (t) J=6.8 Hz, 1H, NHCH~, 7.54-7.57 (m 3H), 7.19 (br. s) 1 H)
NH), 4.02 (d) J=5.3 Hz, 2H, NCH, M5 nlz 263 (M +1)) 246, 218) 185) 158,

140, 105. Exargeustfh 20 PnParation of N PCT/CA99/00160

[ 3- benzoyl -[ 1, 2, 4Jt hi adi azol -5-yl J-L-iso-leucyl -L-proline. Proceeding in a
simlar manner as described in exanple38l, saponification of the ester from
exanpl e 15A followed by acidification afforded N

[ 3-benzoyl -[1, 2,4j t hi adi azof-5-yl]-L-iso-leucyl-L-proline as a white solid
in 93.8%yvyi el d(SQ\mh) Stsadiva higutitoRittion (2xh@ mLipanddiring $30 mBY Tre H- NVR . (CDCl ~

015,55 (5= ek ok ity sl g maigt )
I4. ~i ?42555 g 81 oil. Hd)llﬁcaﬁoxf)&f &lGan Qhr)maiogi)aphylongslﬂillca gél usimp aﬁgi)durelof ?5714732 ( rr?3 Hl
Me): NB iz 41‘7‘@%’5%‘ ?'“&'ffe’awés'}’)ﬁf "gé_%é’f “H’éi\ﬁ% % éélka’sn TUTE SHEET
(RULE 26]  29chtrgpivinyaQQetibBySiepyiaidd. loAflabeiosie (e BCTI CAO9! 001GD

Prepar ati on of t di azol -L-1eucine-L
prol i ne nethyl dé??@f"smfﬁ'%%%ﬁ%ﬁ?f% §°?‘Fm§'¥’§$§t“ﬁﬁag@ e (1.31 g, 10
mol ) in dichl Gﬁl&ﬁﬁéd&aﬂeh)(déSl-mMRE(CDCl}mﬂ 3CBWBB(rﬁ,t4H wm,ss.meed i, 1

car bonyl dum dazal e, [

follo hyl 21
D oot B R SN (o0 T B2 k2 . O gqénsi%ﬁﬁginm re 2k

h. 10 Vol ati | Wb@ﬂﬁb&%@ﬁmwds (h, ApCHOR B0l (heahddie was
di ssolved in The latter was then added to a soI ution of

L-1 euci ne- L- prGﬁx)n\%‘“ﬁ"aﬁ’?ﬁﬁ%ﬁdé‘f‘“Wa%ﬁigd?mﬂbw‘(%dﬁd&a %481 ) and net hyl
amne (2.1 m) ethénol (200WhL) uhder@\fostivdpratsure dithtroges &Y rbbh terPerdtutee Was heat ed

at 120 C for 2A!tt]er all the sodium had dissolved, 2-(3-chlorophenyl)-2-{(tetrahydropyran-2-

15  Yloxy)lacetonitrile (19.54 g, 77.6 mmol) was added neat and the contents of
the flask was rinsed with ethanol (20 mL) and added to the reaction mixture.
The progess of the reaction can be monitored by TLC using a mixture of
hexane and ethyl acetate (1/1) as solvent system. After stirring for 16 h, 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, 0..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, OCHOQ), 3.41-3.83 (m, 2H, CH,0), 2.20-

3p  2.60 (br., 1H, NH), 1.46-1.86 (m, 6H, 3 CH,).
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and then allowed to coot 'o roomtenperature. Volatile materials were 15
renoved in vacuo and the residue was diluted with ethyl acetate (250 nli)
and water (100 nL). The aqueous |ayer was extracted with etjgyAuﬁpQ@ﬁze
(2x100 nL). The conbined organic |ayers was dried (sodiumsulfa

filtered and concentrated in vacuo. Purification by col um chronatography
on silica gel using a solvent mxture of hexane and ethyl acetate (111 and
213] afforded 20

{3-met hoxy-[ 1, 2, 4J-t hi adi azol - 5- yncar banoyl - L-| euci ne- L- proline met hyl
ester as a Ilght yellow foam (3.2 g) 76.6%. Mp. 88-90C,_ 'H NMR (CDCl ~ a
1275 (s) 1 H, w@9ousgl 70 (d, J= 120 Hz, 1 H NH), 4. 79-4 BEAIGASI0060, NCHpr o)
4.544.59 (dd, J=11.8, 6.0 Hz) i C}g 4.12 (s, 3H Ow)) 3.64.90 (m 2H,
NCHzpro), 1.56-2.26 (m 6H, 3CH~ '0.94%% 12 (two d, J=9.7 Hz) 7H, 2CFh + 25
CH; "CNWR (CDCl,) a 178.3 (C3)) 172.3) 1 T1.1 (COQ 165.9 (C5)) 153.7

NHC=ON 58.8) 5 s § Q. CH) 24.8
ECHI) 220 5) 23@2 33.98';"53'%"?%%&pl@%“?n%%”?%’*%’fﬁ%gmg’w 1523 130, 87.
30 SUBSTf T' UT' EytEbiEEEﬁdé Bl Wasprepar@basfanguarige I00@ (cMOeY&EIGR%). 58- Exanpl e 18
cric~99r oo ~60 |

(3 mot hoxyS[ 1, IMR CER T80 80400, 1 N1, 8488 80 o ALY B55P 8 (he.

Si mhl ar manner Ja4 HipoiH; PyiH), ©236Tp4 en',mbﬂ) S0z265(8, (BMGIH)fahdatGV(mOcﬁl‘H 3 )

met hoxy-5- (N L: ipe-l-proji,n 4 ol e net

ester ﬁsi né a gg} 3‘!;{36{:3:*5 %H\éé’&ﬁc&%ﬁ) 4)c9>?|({1é %gﬁ}lb%%I di fi ca%/i on
usi ng a sol uti eRr93fe3i(M, 244 CH,0), 1.53-1.92 (m, 6H, 3 CH,).

(3-nethoxy-[1, 2, 4] -thiadiazol -S-yt]car bam)yt L-teucine-L 10 protine as a

white solid (55%. Mp. 209-271C. ' H NVR (MeOD} 8 4.64-4.67 (dd, J=8.1, 2.3
Hz) 1 H, )%,.4,5:5245(m 1 H, NCHpro) 394(s 3H OMVe)) 3.60-3.86 (m

2H, NCHzpr 54227é ggl d, J=6.4 Hz) TH, 2CH,
+ CH: M (ni z'fL 3gErepRiatian of 5- 3’0)3‘2%!30%@8 41‘&'1‘@?“5% 15 Facanpte 19

Preparati on of 3- mgb BAIE-cdoledmixture of O-methylisourea hydrochloride (11.06
car bobenzyl oxy

heny| al anyl - ani nan t hi adi azole To a
sol ution of 5- %tﬁ‘i“ﬁ'b'“ Xl‘?é"t"?fﬂ& §#TLWéﬂﬁdﬁF aPQEL'eﬂ"éJfP{%m@:?mgﬁe@ 8 mmvol) and
gb g ar bolb_en_zyl omyrchp@hﬁ[l;d mwﬁaatym&?agumm (50 hrtmap\mb@m/&r a-th%d at0 D&: 0( 8. c6
.7 molj in S e . m de. : :
9) 2.7 nim15) . %:’Pérzﬁﬁni%f’%’qﬁﬁd%f‘ %W%’?\ﬂy‘f{g’i‘fifd gﬂ‘ﬁjé E‘PS?’&M e hydrate,
HOST, (0.36 g, wﬂer?wammma@emlanﬂurnmmg e rddctiortemperatiketonas stirred at
e materi enoved i n_ vacuo and the

oot due s purt 08 FERErE el eI TR P BTG R e el g
sol vent m xt urlexade ahidadthyd acataté tmnasamnmnbambbt foBfltdpérhtarectng af f or di ng
Crstal | zat | GHORIRIoms Pahariged e st el el Wi et o3y & (111
car bobenz%oxycohethetey Iua\bamyIPuhﬁcahanbmmhmfo@hr@rﬂat&gré;}ﬂytdnesﬂmgdl e (0.8T g,
57572 0 Moo g Bt 5yl Sl o B0 ! 20, an

then 9/1) afforded 5-chloro-3-methoxy-[1,2,4]thiadiazole (6.01 g, 39.9%) as a

" light yellow oil. '"H-NMR (CDCl,) 5 4.02 (s, OMe, 3H); “C-NMR (CDCl,) d
173.56 (C3), 169.68 (C5), 57.07 (OMe); MS (APCI) mvz 151.1 (M*+1), 108.0,
05  94.0,73.0,58.0.

B.  Ina similar fashion, the following compounds were prepared:
3-Butoxy-5-chloro-{1,2,4]thiadiazole, light yellow oil, yield t50.9%). 'H-NMR
(CDCl,) 5 4.35 (t, J=6.6 Hz, 2H, CH,), 1.75 (m, 2H,CH,), 1.44 (m, 2H, CH,),

30 0.93(t, 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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4.00 (m 1H, CHCH-, 3.97 (s, 3H) Ow), 3.00-3.08 (m 2H) CHCHzAr),1.34 (d,
J=8.9 Hz, 3H) Me}; MS (m z} 484 (M +1}, 416, 36t) 316, 285, 185) 132,
SUBSTTTUTE SI 1~ET (RULE Ilr~ 29 August 2002 WD 99! 4S027 Ped AGH9 590360 51
75. The latter conpound was al so prepared by using di phenyl phosphoryl azi de
and triethylam ne instead of DCCIHOBT in 27.7%yield. 5 Exanple 20
Preparati on of 3-nethoxy-5-(N-carbobenzyl oxy-L-phenyl al ani nani do)

[1, 2,4]thi adi azole. To an ice-cool ed sol ution of

5- am no- 3- net hoxy- (1, 2, 4j t hi adi azote 10 (1-31 9. 10 nmon and

N- car bobenzyt oxy- L- phenyl al ani ne, (Cbz-L-phe-OH 2.99 g, 10 mmol) in DW
(100 mL) was adxbemsodr, 3- di cycl ohexyl carbodi ~mi de (2. 06 FFrLasyasd) fol | owed
by ~-hydroxybenzofriazole hydrate (1.35 g) 10 mmol ). The resulting m xture
was stirred at roomtenperature for 16%h." The mixture was diluted with
ethyl acetate (250 nlL) and water (200 nmL). The organic |ayer was collected
and successively washed with a solution of 1IN HCt (15 nlL), water) a
saturated solution of sodium bicarbonate, and water. The organic Layer was
dried (sodi um syb{ChatoeH 1,2 4]thiadiaeal-3ayl)chcetamiiernt 8-atetamido-Svehione-1,2R4r i i cati on by

col um chr omat gr.a using a sql vent .m xt thyl acetate
(311 af tor aelosmra aft el sl ot SR, vy Bl MG ARRE BE T Y

Phenyl al ani nanp.gpjs; #&); ZCHiMRi(@DCH1 18.979C3), q:nl_w(be):)ge_qu.(cq ystal f~zation
from et her and_hex 51:|e gave the product as a white solid (1.1 g)

26.7% ."' H NMR ?e%cfr% h 12.50 (s, 1 H NH)) 7.06-7.35 (m 10H) A~ H)) 6.02
(br. d, J=7.6 Hz, 1 H NH)) 5:19-5.22 (m 1 H CH), 5.11 (s, 2H, OCH+j)

4. 05 , 3H, Qw 3.113.20 ( 2 CHCH-Ar): MS (m 413 (M +1 369,
379" 510 o ViptuiaratEAafiedaist Smetir ristle st sohBra-{tindors )
car bobenr y'-'PO):; ety AlniaR e ﬁbﬁbnfoavn%ol@?iélh?g?/&).z%ﬁMRYQD@l}) i ce-cool ed

solution o Y5-di amno-[1,2 4ithiadiazole (1. , 30 mmol”, prepared
according to the2pfscedtl MH) z&gK‘f-e'ﬂ?—%ﬁzldﬂ-éﬁ“)ﬁ-%l‘?r?’% (mcAtbAY- soc. 1955) 1
" 100 e capenaopeels (B Cop s Bt A, 20 mol) i
127.13, 123.19, 122.26, 119.70, 119.05, 111.41, 110.55, 29.97 (CH,); MS
m/z 249.7 (M"), 130.1, 117.1.
15
Example 3
A. Preparation of 5-Chloro-3-{3-chlarophenyl-1-(tetrahydropyran-2-
yloxy)methyl]-[1,2,4]thiadiazole.
To an ice-cooled solution of 2-(3-chlorophenyl)-2-(tetrahydropyran-2-
op Yloxy)acetamidine hydrochloride (12.0 g, 39.51 mmol) in dichloromethane (20
mL) and sodium hydroxide (9.49 g, 0.237 moal, dissolved in 60 mL 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 chromatbgraphy on silica gel using a mixture of
hexane and ethy! 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),
30 484 and 4.72 (t, J=3.1 Hz, 0.5H each, OCHO), 3.48-3.92 (m, 2H, OCH),),
1.55-1.94 (m, 6H, 3CH,).
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29 August 2002 WD 99145Q 7 PCTI CA99I 00160 52 di cycl ohexyl carbodiim de (4.12
g, 20 mol) followed by 1hydroxybenzotriazole hydrate (2.70 g, 20 mml).

The resulting mxture was 5 stirred at roomtenperature for 5 s{l’f@oz

m xture was diluted with ethyl acetate and water. The organic I

col l ected and successively washed with a solution of 1 N HCl, bri ne) a
saturated solution of sodium bicarbonate and brine. The organic |ayer was
dried (sodiumsulfate), filtered and concentrated in vacuo to give a |ight
yel l ow solid. Purification by colum 10 chromatography using a sol vent

m xture of hexane and ethyl acetate (713 and 6l 4) afforded

3, 5-di - (N- car bwbesmzmt oxy- L phenyl al anyl am dor [ 1, 2, 4] t hremicaz0di® as a white
solid. Recrystallization fromethyl acetate and hexane gave the product as
a white solid (3.5 g, 51.5%. Mp. 1923394C,'H NW\R (CDCl,)313.3 (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, 1
H NHCH)) 7.19-7.39 (m 20H, A~ H), 4.98 (s, 4H, 20CH~j, 4.58-4.64 (m 2H,
2CHCH~, 3.03-3.12 (m 2H) PhCHzCH)) 2.77-2.92 (m 2H, PhCH-CH); M5 (m z)
679.5 (M +1)) @5 Iﬁ%kimlﬁgﬁamﬂ#ﬁhe ﬁmm@&ﬂnpoa&?swe?égsepéﬂaa 20 sanple 22

Preparation of [ onoac do- 3- ne j 1 hi adi azole. To an

i ce- cool edssol @rtlfbﬁhierp[t,ZéMl?mazgl ?rﬁ'@‘H@mﬂffpﬂa‘&?‘b’ﬁi‘ﬁﬂ'ﬁm%%"d(@, 31 g, 10
ol ) 0 THE { Bowdi, 2637 ARk B dReBRiindd: 'ZIZNMR (GBChRg @85 1 0 | owed by

dropwi se addition br ormaceté brom de
resul ting mxt @ﬂ'éﬂxﬁaéd J£4.6 Ha0-64 andf33 Hsﬁﬁérbﬁ% §1 fro.r2ﬂl.67 18-728e mi xture was

diluted with ueihlig(@S Hde. 20, 6583he G6PLEn (9010} kot Wi GRyaLS | aver vas

extracted with acet at'e ined organi ¢ |layers was
dried (sodi um S9HQt:§4-3.80 (e @%@B%ﬁ}é@ﬂmﬁt egH). %b%(m Pd. i cation by

col um chr gomat 0 I I of a m xture
of 30 dichr%roﬂFﬂﬁgﬁfﬁﬁ?ﬁﬁﬁ@ﬁ, zﬁ??%“é‘;ﬁg:%%{gzﬁﬁmded o
3- met hoxy- 5 br Sradiase: wmethyl-i1, agdle, bodven ci i RI (1.26 g,
?:ﬂ:y? ' 4!\/[1?' (;,9&(5 ibﬂﬁpé SH ETii!i% %@’?3'71‘%338%9us?ej(?gbﬂbl{%@é’?zzlgo(z? o
PCTI CA99100160 53 3H, Owe); "C-NMR (CDCl~ d t76.8 (C3), i66.9 (C5), 166.6
(C=0, 56.9 (CM?Q,), ©3 9 (CH. 5B Sinmlarly, when chloroacetyl chloride

was used, 5-cht oroacet am do- 3 met ho -[1,2,4j thiadi azol e was obtained as a
white solifh ( 5Peparalipnef 243-metipa1.2, h‘mze@ﬂamy\o) -&efamidel (br. s) 1H, NH))

4.45 (s, 2H) CH) 4, :Ljsuép%nsmn of glycinamide hydrochloride (0.55 g, 5 mmol) in DMF
(10 mL) was added triethylamine (1.7 mL, 12 mmol) and the resulting mixture
was stirred for 15 min at room temperature. This was added to a solution of 5-
chloro-3-methoxy-[1,2.4]thiadiazole (0.38 g, 2.5 mmol, prepared according to
op 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 collected, washed with brine, sat. Sodium bicarbonate
25 solution, brine, dried (sodium suifate), 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 (s, 2H, NCH2), 3.94 (s, 3H, OMe); *C-NMR
(MeOD) 5 182.0, 173.3, 170.0, 56.7 (MeO), 47.9; MS (m/z) 189 (M*+1), 172,
144, 87.

30

SUBSTITUTE SHEET (RULE 26)



3H, Owe). 70 Exanple 23 Preparation of

N-{[ (3-nmet hoxy-1, 2, 4-t hi adi aozol - 5-yl ) car banoyJ) net hyl } - LI eucyl -L-proline
met hyl ester To a solution of 5-bronpacetamn do-3-nmet hoxy-[49 Audjst hoeali azot e
(0.76 ~5 g, 3 mmol) and L-leucine-L-proline nethyl ester (0.97 g) 4 mol)
was added solid sodiumiodide (45 ng, 0.3 mmt), tetrabutyl amoni um brom de
(97 ng) 0.3 mml) and triethyiamne (0.7 nL, 5 mon. The resulting m xture
was stirred for 3 h, then quenched with brine and extracted into ethyl
acetate. The organic | ayer was washed with a saturated solution of sodium
bi carbonate, 20 brine) dried (sodiumsulfate), filtered and concentrated in
vacuo. Puri fiwg@bdeeqay by col umm chromat ography on sili cargretaspemétg a sol vent
m xture of hexane and ethyl acetate (1!1) followed by a m xture of

di chl oronet hane and net hanol (96l 4) g34e

N-{((3-nethoxy-1, 2, 4-thi adi aozol - 5yl ) car banoyl j net hyl }.. L-1eucyl - L-proGne
nmet hyl ester as an off white solid 25 (1.09 g) 88% .M p. 154- 155C, M5 (m z)
414 (M +1), 3&xampled 257) 199 130, 75. Exanpl e 24 Preparation of

N-{[ (3- met hoxw- 1, sdr koA Qi Dy | mﬁ.{ob‘l i bhi30

| eucyl - L-pral iykne. %éggiﬁggggﬁﬁgg%)?ﬂggh&%&%wPiﬁoxy-:xi{;%'?é%l?ghi adi aozol -5
yncar banog| Jmeiety| gstar.or Ndynethoxyiad. flikiadiezchyl-alycioe methytesterl N sodi um

SUBSTI TUTE SHEET 92~ 9! ; CA99/ 00160

hydr axi de. sol ut i oﬁ'R?%ﬁ"ﬁm"%iaﬁ%‘%ﬁﬁﬁ%gﬁf%ﬂ‘\% 'haéﬁ%’%ﬁf'&g& sol ution similar
to exanpl e 3hglydine methplested hydréghicdidertt 63 B-ndmal) in-ONF (Ainldwas - 5 5

yl ) car banoyl ] L -1 -1 -0rolj . Ngs

yietd). M p. 19%&%‘%‘{'%&@%@?%%5%%%? L‘W‘Bégg%%""{’& J=16.9 Hz,
1H, COCH-, 4. fot 1§ min atdehm tenipgerafineJibid)washadded {od salutibn ofl5-¢hilgro-3- H, COCH~, 4. 05
(101 Qe gl S oA DR i, TR 102,220, 0)
A. Prepar at i obutgémmonidmdeshhide (50 nay) mias efiderl and theoresaltingfsubmengioha 1. To an

i ce-cool ed suspensi o o .

p-N-{3- (a- hyd?’giﬁeﬁéerﬁ’g"‘}%’?i 'Clor 1R a3 593line to o temReRtE I8 (60 my) 0. 22
nmol ) 1 n et teactoh nfidtOrerwas wosied 1 ab wiied! eol tHElpragiast wasipuded b min as a | i ght
yel | ow sol uti e The val u f the reaction . mxture was reduced to
e 2 by v bSO e Con ek Bl o Ao B 12 G e s
yel | ow prggei pethyliacetate (6/M)thérgbly affonding (Scheetbadyt{1,2@}hiadiazobGylachinoy filtrati on

d dried at ofy 07 9
621? [ 3- E I1fal—lygr o'%gé{i flé gﬂgéle§’.¥ﬁﬁ%%{ﬁ@§(?f'g'%gﬁ4f’t%aagl azs(%?q'é'-% Ry‘icgﬁ’%%j -acet am de
hydr ochl or i de7.8&fbr.s,otH, NH), 4.12 (br. s, 2H, NCH,), 3.91 (s, 3H, OMe), 3.74 (s, 3H,
i-N-{3-(a-h VA i AQy - ' drochlorid
Sai . wni te soUPpeR fgnca (Bt @Y HE01GON JeRL KR Rk 0T O Sy
5.81 (s, 1 H)5%40Me), 4831 (GH,).2H, NCH.
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 N-{3--
butoxy-[1,2,4}-thiadiazol-5-yl}-glycine methyl ester, off-white solid on standing,

o5  65% yield. '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.
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B. Ina, simlar manner, the foll ow ng conpounds were nmade: 25
2-[3-(3-Phenyl al l'yl)-[1, 2, 4]t hi adi azot - 5-yl am no] - acet am de hydrochl ori de
salt or [i-N{3-cinnanyl-9, 2, 4-thiadiazol -5-yl}glyci nam de 5y, de
salt, white solid) 99%yield, mp. 209.0-210.5C with decorrpzlgs/fl{qagﬂidﬁzl
2-[3-(1-Hydroxy 1-phenyl net hyI [1, 2, 4] t hi adi azol - 5-yl am no] - acet am de
hydrochl oride salt or [i-N{3-(a- hydroxybenzyl }-1,2,4-thiadiazol -5-yl} 30
9l Yci nami de hydrochloride salt, white solid) 99.1 %yield. 'HNVR (MOD) d
7.47-7.51 (m 2H), 7.30-7.40 (m 3H), 5.81 (s, 1H aH)) 4.19 (s, 2H) NCH
SUBSTI TUTE SHEET (RULE 2~ 29 August 2002 WD 99! 45e27 PCT/ CA99/ 00160 55
2- ( 3- n- But oxyWp294s02j t hi adi azol - 5-yl ami no) - acet am de hYgF6EBPYMA de salt or
(i N-{3-n-butoxy-1, 2, 4-thi adi azol - 5-yl.}- gl yci nam de hydrochl ori de salt,
white 5 solid, 86.5~ yield, mp. foa at  124C and nelted at 178-190C with
deconposition. 2-(3-(1 H

| ndol - 3-yl met | oride salt,
whi te solid, %5“3?2?*“&?“%@&?25 e o 0B 0" 210, 50

with decorrp05|qlﬂnamv 1.8 4F@@dﬁmh§ vi@lyrine methyl esteraffi-whitesalid, 68%aield.us pr ot ease
3C P) by co L*W/li V, t was
((ZII ssol) veé 5 nmgg @C"g%@g ﬁ‘r‘# g@%@% 6?13899@ ZWEDﬁFpiO%

gl ycerol at 0.4® (hgb.rﬂH NEH)N275 (st 3H, Qhde) 23,66/(d| J76® HIRBHIDACH,y;E€-t i t ers and
t he assays wer, t tHEL A ay buffer
cont ai ned 50 W%@ﬁé@%mﬁ? (m E@?&;C %Omé %%m\ﬂ DTT.
Human Rhi novi rombo)3137.3; 4263 (Giinetaf, 32HK: 556 (OMe)) 46.72(BITH,), ﬂﬁ)&(@Oﬁ-IDJe

Leu- Phe- @ n- GlLy- Pr o- Val - pni tr o- Phe- NHS was di ssol ved in 80 nM NaHCO, , 15%

DVSO. Al l inhi bitors 20 were dissolved in DMBO to 20nmM Al inhibitors were
di ssol ved 4 Mg 1-latigh-3pyirnethyl)-fd, 2 4Jtbladiaact SaysminoHacetienzigmeetdCpsteas added to

R Zfsiyob%f Fleituzndsiia e oy iz, Hislatih S otdie Petitesad@ht on or 0o co
tohg?)a(l’jﬂ(;/il t I\/%ﬁn b:dwztnSsolﬂ]mM%ﬁeldEHmmmg dt(tbﬁjhe:ﬁBQSQﬂdeH Nﬂmgl (S;I'égl)%daf ter
intervals for 676(? gé@ (th) 98£%8%$8"‘8§%Hg3%\,\§ '6'{ gcgg 7S%%d("hp%‘"t)aded as text
file, and cor peHa=d NH), 4122 5d 4.191%50.6M ahd ¢ 3H ebbig IlgH?), M(s 2mansf ered to the

) = (The Ao ot Gty ciur (G0, SHTELCY, g Choiede 1T (ot )

W t hout i nhi bn(u:m)swa\a 127.30123t0z 42 9,sit1a13e 1192, el1(d,F1I1sl)3 isiHOMehi bit or. %

I nhibition =1 oxy-1, 2, 4-thi adi azol -5-yl }-gl yci nani de; | CS=
62 ~cM SUBSTI ?\é@@%ﬁ?ﬁ'& 26)

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

29  acetic acid methyl ester or N-{3-{1-Phenyl-1-(tetrahydropyran-2-yloxy)-
methyl]{1,2,4]-thiadiazol-5-yl}glycine methyl ester; colodesﬁ oil, 89% yield.
'H-NMR (CDC!,) & (diastereocisomers) 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  4.06 (s, 2H, NCH,), 3.78 (s, 3H, OMe), 3.52-4.05 (m, 2H, OCH,), 1.56-1.92
(m, 6H, 3CH,).
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29 August 2002 WD 991 45029 PGTI CA991 00160 56 Exanpl e 27 Inhibition of
cathepsin-B by 1,2, 4-thi adi azol es. Enzyne assays and kinetic neasurenents.
Condi ti-ons for the above experiments can be found in the 52§q[dggg\@mZ
references: Menard R at al., 30 Biochem stry 1990, 29, 6706-67t3; Fox T.
et al., Biochemstry 1992, 31, 12571-12576; Cannons E. et at. Biochem stry
1996, ‘35,, 8149-8157. A typical experinment consists in choosing an inhibitor
concentrati-on such that maxi muminhibition could be achieved in | ess than
two hours, nonitoring the conplete progress curve (i.e. 10 fluorescence vs
tirne), and analyzing the data. The analysis yield two paraneters: the %

i nhi biti on onorowissarly state was reached, and a rate cONICAV0LMI ch
represents the rate at which this steady state is reached. Typically, the
enzyne activity decreases with tinme unBfl the maxi numlevel of inhibition
is reached (i.e. steady state) V\/nere the enzyme activity remains 15
constant. Si nc% Si g'_m fi gant ga dcoul d Iséi Itt’ be detected at
steady state (i i "RTHC 'f‘?f"?ts'fn 'rﬂﬂ""ﬁr eé‘t'{?% N AEPE3 " fas fitted to
equation (1), mbwtmglcemmihdabrle)pret&mﬂ for slow binding reversible

i nhibitors. 20 9 |nh bit] 2) tn this equation, [P]
repr esent s5t heNc nig PW&?&&#W%P'O%%E"?‘W%‘%%@& romthe flourescene
readi ngs) K= N-{8SmeMion - 1RIRRELS-f-BolGdilriélhyl kerl eaCh Steady . state) v
is the initial rate which corresponds to the rate in the absence of the 25

i nhbitor) and \'7"{3r@e‘!‘%[ﬂ ﬁﬁbth&d'qzﬂé‘ﬂhi‘#m‘t@ﬁhﬂﬁi‘?he at steady state. The %
i nhbition was %%&ﬁ&yQYZHFih%tﬁ (y_é}gh,{e%)etw‘gre the rate neasured in
n ex

the absence of the inhibitor was | e of a sinple

mechani sm f or é'déﬁneth?iwdbéékthtaé'agpkﬁethem@tanmmetwesw TUTE SHEET (RULE 2Q
29 August 2002\V0 99 qez4p,g,a§,aio,15, ,F,y,lggmg 16sf991001G0 For this

mechani sm "t he val ue of ka~ determ ne experinentally woul d correspond to:
10 k~,. = k" [ NABjmethoxydb2.#hbiagiarels-wifsexine mathylesteni t h i nhi bi t or

concentrati on. % %{1§4W%Bla§&%yﬁ—thttehﬁﬂe%@thwﬁe{éh and k~ | [inh] can be

used to approxi "Thi's approach i1 s used is study and the resuks
are shown in below 15

3- met hoxy-5- (cgr bo 2, 4t hi adi azol e
65.6 i nh|>/b| tI(O% at bf‘ég%héb%&( (ﬁh&ﬂé’}@ﬁ Qr"?h'a&'aﬂﬁmf'ﬁf&%eﬂm )

N- [ 3- met hotey - (8ster; 4} -t hi adi azol - 5 yI] (L-leucyt-L-proline), 85% i nhibition
at 60 MM k~, | l“?m; suspJeZQorM)f L—|§rolme mé“%'l Eﬁ@ﬁ%to@hl&%e (ﬁ‘é‘f g t2 on of

t ransgl ut am nase by c ounds of for nul (Enzyne

)
Transgl ut am na@@"tit'iwff 5'%”[‘?@&?91’%"%‘9%‘?1@%%? t—-rt’e’!“i"P and/ e oxammt e
procedure (J. Bkiing rtBEwasklrfdd fol f®minldl Fobm temipBralufis trRch, GQBREMN DS wer e

di ssol ved in nethanol and added to a buffered sol ution of purlfled

of 5-chloro-3-methoxy-[1,2 4]th|adxazole (151 mg, 1 mmol) in DMF (5 mL)

90 Wwas added dropwise. The resulling 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 ethyi 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 yellow oil. 'H-NMR (CDC1,) 8 4.50 (m, 1H, CHCO,), 3.96 (s, 3H, OMe),
3.75 (s, 3H, OMe), 3.55 (m, 1H, NCHpro), 3.40 (m, 1H, NCHpro), 2.11-2.35

(m, 4H, 2CH,pro).
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25 Transgl utam nase to give a final concentration of 0.1 mM (10% MeCH) .
After on hour of incubation, the solution was assayed for residual activity
using the standard activity assay. 29 August 2002

3- Met hoxy- 5- (car bobenzyl oxy- L- phenyl al anyl -L al ani nam dor 1, 2, 4-t hi adi azol e
conpletely inhibits the enzyne at 900 ~cM 30 SUBSITTUT' E SHEET (RULE 2~
29 August 2002 WD 99J4502T 58 Exanple 29 Preparation of Phamaceutically
Acceptabl e Salt. PCTI CA99100160 5 ~ ~ A sol ution of

tris(hydroxynet hy!)nethylamne (61 ng, 0.5 nmol) in 2 nL water was added
dropwi se to a solution of

N- ( ( 3- met hoxyjwdgeRsedt t hi adi azol -5-yt}-L-1eucyl - L-prol i nECHQ¥0Y 0.5 nmol )
in 10 mL nethanol. The resulting dear solution was stirred for 1 h at room
tenperature. Volatile materials were réfoved in vacuo and the residual
white foamwas i 0 dried under vacuum at roomtenperature for 16 h (225 ny,
yield 97.1 %.I#\/l . fg)amed at 49 C and nelted at 127-128 C. 'H NVR (MeQD)
s3 4.80 (m %\%5430(m1H CHCO~) 3.93 (s, ZH), 3.91 (s, 2H),

3.90 (s, 2H), A.82 Prepardfihn PRHI-methoRPHR, HfhiddBzolZPiamido)tRetdmide rm  3H) ,

1.60-1.85 (m and 2 . 15 Exanpl e 30 The effect
of N-{(3- nét hoi’w"-{? F@Wﬂﬁ?&%ﬂﬁl@%w@vcmﬂw@g& L- pr ot rﬁe

tri s(hydroxynet hyl ) Trtdydr g101neg, wmm&m&ﬂqdeh% -atmh anbpt eogl ycan
Degradati on. 20 The effect of on IL-1 {interl euki i nduced

prot eogl ycan dég8aife F%W°6}f°ﬁ$qmt9u4\%ﬁ'°"ﬁ‘ﬂ'ﬁit(ﬁ'a raslﬁ%maﬁl@m f joints was
| VeStT gat ed | Mdkdioh wé b va8IS ThERSidRTRS hirkBdibpadfhh cal |V T rom the

distal forelinb joints of less than 6-nonth ol d cal ves j oi nt showed no
clinical sign 6hrogiageaphy omsh%%%mm&c@t mixjusgyef dmbbrmthmtanm th a
sterile b| PSY nid b1 (6A)Y ihBRbY LATE 25 of 3.5mmw th conparabl e thickness.
The pool ed, puncﬂgg (:(arz{h g hed and incubated in 20 M of Hanls

F12 medi um wi t B-(89melRRy- hh%l"' %P?%Y'@Fh@haqemiﬂghmgaﬁaﬁ)?@ g whiter ecovery.
Revoered expl agggy were washed and replaced with a fresh medium 20 ~d (10
~Cilm) of sodi um[ sS|] sulfate was added and cartil age explants 30
incubated for 72 h at 37~ to radiol abel proteoglycans. The explants was

washed thorouggl y Q&a%hﬁiﬁﬁ%aﬁr@r5@@&%&&“@&%@ B Bismicgd | ncubat ed i ~

serumfree, F 12 nmedium (3% Ab) overnight. F-cplants were then incubated in
suss~rrr~ g c gompraungs were prepared:

2-(3-n-Butoxy-{1,2,4]thiadiazol-5-ylamino)-acetamide or.-N-{3- n-butoxy-

[1,2,4}-thiadiazol-5-yl}-glycinamide; white solid, 95.7% yield. M.p. 148.5-

149.5°C; 'H-NMR (DMSO) & 8.51 (br. s,1H, NH), 7.51 (br. s,1H, NH), 7.14

(br. s,1H, NH), 4.18 (t, J=6.6 Hz, 2H, OCH,), 3.88 (br. d, J=2.8 Hz, 2H, NCH,),

o0 163 (m, 2H, OCH, CH,), 1.38 (m, 2H, CH, CH;), 0.90 {t, J=7.2 Hz, 3H, CH,);

“C-NMR (DMSO) 5 181.6 (C3), 169.9 (C=0), 167.1 (C5), 67.9 (OCH,), 46.8

(NCH,), 30.5, 18.6, 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}-thiadiazol-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), 6.42-6.55 (m, 2H, HC=CH), 4.08 (s, 2H,
NCH,), 3.59 (d, J=6.2 Hz, 2H, C=CCH,); MS (m/z) 275 (M*+1), 258, 230, 189,

50 152,117, 91.
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29 August 2002 WD 99145027 PCTI CA99100160 59 quadruplicate in fresh, serum
free rredi uns containing varied concentrations of Apo-501 (10'', 10'i, 10s,
and 10'") for 24 h. On the next day) each cartil age was vvagb&d,gagtcbooz
transferred to a wetl in a 24-welt plate, to which 1 m of freshly prepared
medi um (serumtree) 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 cartil age
treated with different concentrations of Apo501 was determ ned by 10
measuring the radioactivity of [ASS] sulfate-glycosam nog(ycans by a liquid
scintillati onwoemse®r. Sanple of 100 ul medi um was add@GTVERIBOIM  of
scintillation cocktail (Ready Safe, Beckmann) and counted. Proteogtycan
degradati on was expressed as radi ol abél8 ed gt ycosani nogl ycans rel eased into
the nedia (counts per min per nmm per dry weight (ng) of cartilage. 15 As

h in Fg. 0 bi t =ff, t he tL 1
isngmeijnprgt e%ﬁ3§2§?{‘d§bgwﬁ§ﬁly ﬂisﬂﬁ%ﬁ?}fpglﬁgéﬂf@ ‘gec Baﬁ'i( cgnt reduction
(60;%) 0}‘ I'L- 1(ia®un&imry|mewnq¢d4qiwm@tsgpgwnaﬁﬁaﬂ yif-aind fuig) zed(Rm c
rot eogl ycan SS~rrr~rmsir S~
IC2)9 Auggs%lszoozgo“&%ﬂﬁlﬁdm 400.0;2G9. "éf%lﬁb@”ﬁt@mg@)§82‘64t~t'fﬁ‘éﬂz-a%l e conpounds)

having the 5 agyer s (d Qimlhi‘ m}@ssﬁrsw“ mh) 736(36&8\404&' 1H)p 10 or their

phar maceut i Cal&% accept abl e salts thereof t~~~an am no acid residue,

or a peptide (& i H), 20T 8, 357 HHza 3HL 6T & ésl%lﬁésﬁhﬁﬁ“(ﬁ@“l\!nt ermnal of A
from thor eof - aR i (GoF s NGHL) " & AURRDIROPS e o P, 20 L OR i ¢
R being i nderﬂ@ﬁdé?ﬂz ()16 ge h27.2. dﬁéﬂ &%I"ﬁ 9.0M8:3, élﬁkfbﬁyo 5 | ower al kynyl
O atom with ChS WeHS: 28 BROMIMS flyel AR ORDTERAS (b NSRS TN |
-COORf , 20 ~ ' COORf COORf COORf I . !' I ~ R 25 ~eC~-C S, -NeC=C O
-NC=CN 2-{3-[Phenyl-({tetrahydropyran-2-yloxy)-methyi]-{1,2,4]thiadiazol-5-ylamino}-

acetamide or B-N-{3-[Phenyl-(tetrahydropyran-2-yloxy)-methyl])-[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, 1TH, 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. In asimilar 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-yi}-phenylalaninamide
B-N-{3- n-butoxy-[1,2,4}-thiadiazol-5-yl}Heucinamide
B-N-{3- n-butoxy-[1,2,4}- thiadiazol-5-yl}-isoleucinamide
B-N-{3- n-butoxy-{1,2,4}thiadiazol-5-yl}-tyrosinamide

30
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R R- RRJ] Re ~R wherein Re represents hydrogen or |ower al kyl having a
straight or branched chain of 1 to 4 carbon atons; R represents | ower

al kyl having a straight or branched chain 30 of 1 to 4 carb 08D

29 August 2002 61 R represents |ower alkyl having a straig%?Agéﬁﬂﬁg%%hed
chain of 1 to 4 carbon atons; R~ represents |ower alkyl having a straight
or branched chain of 1 to 4 carbon atons, or benzyl which is unsubstituted
or 5 rionosubstituted to trisubstituted by identical or different
substituents selected fromthe group fluorine, chlorine, bromne, vitro,
cyano, |lower alkyl, methylthio, |ower alkoxy, trifluoromethyl)
trifluoronmet hQuydeklhsf | UOr omret hoxy, trifluoronethylthi o, pemaisbseoysear bonyl ,

et hoxycar bonyl, 10 net hoxi m no- et hyl, net hoxyi m noet hyl, ethoxi m nomnet hyl
cycl opentyl, cyclohexyl, 1,3-propanedijdg ) but-2-eve-di-1, 4yl

1, 4- but anedi yl, and phenyl, benzyl, phenoxy or benzyl oxy in each case
unsubstituted or nonosubstituted to trisubstituted in the phenyl noiety by
identical or defangiefit 15 substituents selected fromthe group consisting

Fri f1 tor onst hyl, -t ERPPATERARyBios 2l et ROy i ol ™1 111 ©
tri }‘I u;)rkgx thlw(;t\tgyrl@;trgeo and Y is selected frgm (1) | ower al koxy) | ower
ﬁgfe?gcycl g;l al koxy vA 4’%?&%% Qﬂfﬂmﬁg ﬁ")'i) #?’H&é}f’@'%‘\ge %ﬁlﬁ'lq%/ substit ut ed

with 1 to 2 sudabl &mpﬂé@a@}@@ted‘efdr@u@thygym@ Japiaal. indl. Medy) 25 hydroxy,
hal o, am no, al lé%l am ng, dial kyl am no ower al kyl ., 1l ower cycloal kyl)

| ower heterocﬁ’] 39%98 %@PW&W’F@H""“% mLiWO'bt"'&/[PMF BAMLY ower

aryl al kenyl, |v€§§%ﬁrr€tﬁét%&ﬁ)€§ﬂ kﬁ:&mmb%%em%hmmbﬂs&émwryl ring 30 is
optionally substltuted substit uer tts sel ected fromthe group

ani no, al koxy,m Wb’tﬁk94]"|'1‘a4"l‘?°'%ﬁ15ﬁ6 de"WDé{hPHE 18R 3d 488y | ani no; (3)

| oner al koxycay an.msrlamélus&ﬁ were addedodraMee @EuNiHg rﬂ&tuifewl a: 29
August 2002 62 9 RZ_C in which represents Iovver al k | ower

cycl oal kyl , | Slifed 3deqtn Baperalyra faegs h. ﬂﬁ'&?@@?@f"??’ewéﬁwe" K?ﬁ/\)&"‘ arylal kyl 5

wherein the alyeydr an8 eﬁfa@féatmsemmeaa& PR bRAAL layersiidshed Withavi th 9 to 2
substituents selected fromthe gr.o am no, al koxy, hydroxy, halo, am no,

al kyl ani no dlsé'("la’?dafrﬂl%'an of sodium lca onate, brine, dried (sodlum sulfate),
45 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 (CDCI,) 8 7.10 (d, J=8.5 Hz, 1H,
NHCHY), 4.74 (m, 1H, NHCH), 4.57 (dd, J=8.6, 4.6 Hz, 1H, CHCO,), 3.92 (s,

20  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. -

o5 B.  Inasimilar manner, the following compounds were prepared:
N-(3-Butoxy-{1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline methyl ester, light yeliow
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), 361-3.72 {m, 1H), 3.69 (s, 3H, OMe), 2.20-2.25 (m,

39  1H), 1.98-2.06 (m, 3H), 1.63-1.82 (m, 5H), 1.39-1.45 (m, 2H), 0.90-0.97 (m,
9H, 3Me).
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10 (5) a carbanoyl group of formula: HR2-NCOi 5 with R2 being as defined
above; (6) am no, |ower alkylam no, |ower dialkylamno; (7) am de of
formula: 20 ~ O R2-CNwith RZ being as defined above; 25 (@Ag% &t 2892 of
formula: -N-A-R wherein Ais as defined above and the carboxyl 30 term nal
of Ais directly attached to the nitrogen of the 3-am no-1, 2, 4-thi adi azol e,

R represents hydrogen, |ower al kanoyl, |ower cycl oal kyl carbonyl, | ower
al koxycarbonyl, Power aryl al kyl oxycarbonyl or N protecting group and R is
hydrogen, |ower alkyl, |lower 35 al kenyl, |ower alkynyi in which the

unsaturated bond is at |east one carbon renoved fromthe N atom 29
August 2002 6@obédsed! cohol of forrmula: OH R2_C_ 5 H wi ther/édodmeiseng as

defi ned above; (10) sulfone of fornula: O10 1 R2.S 1 Owith R2 being as
defined above; 15 (11 ) sulfoxide of fsggrnula;: Rz_S 1 Owith R2 being as
defined above; 20 (12) sul fonanmide of formula: O1 RZ-S-N1L OH 25 with R2
bei ng as defined above; (13) |lower alkylthio, |ower arylalkylthio,

aryl thi o; (14N-@3-Rheoylbl.df]tiadianol-Syl)-Bleuc@Hizpraling/mithyh ester whiteeédlided above and

4ot i ned: above 859yt e d6i SR LARNE foddl) WAy AL RuBl 0120 005"
5  7.83(d, J=8.7 Hz, 1H, NHCH), 7.40-7.42 (m, 3H, Ar-H), 5.02 (m, 1H, NHCH),
4.68 (dd, J=8.6, 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, 7H), 1.09 (d, J=6.5 Hz, 3H, Me), 0.98 (d,
J=6.6 Hz, 3H, Me). '

10  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,) & 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),
1.86-2.07 (m, 3H), 1.69-1.79 (m, 4H), 0.96 (d, J=6.6 Hz, 3H, Me), 0.94 (d,

15 J=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-(3a$S, 6aS)-

20 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

25  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]thiadiazol-5-yl)-L-isoleucyl- L-octahydromdole— 2-

30 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.
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64 in which R and R4 are independently al kyl, aralkyl, , heterocyc(yl,

het erocycl ytal kyl; R3 and R when taken together formwith the N-atom a

five or a six nmenbered ring selected fromthe group piperi di2§¥\|ugust 2002

pyn-olidinyl, 5 piperazinyl with the NN4 position of piperazine”optionally

substituted with pyridyl) heterocyclyl, alkyl, aralkyl and aryl. 2. 3-5

di substituted 1, 2, 4-thi adi azol e conpounds, having the 10 general fornula

(11): Y ~-NNI ~ W\S A~ (I1) 15 or their pharmaceutically acceptable salts

t hereof, wherein A-Wis glycinamde, |eucyl-proline, isoleucyl-proline,

| eucyl oct ahydro-1 H i ndoi e-2-carboxylic acid, isoleucyl-octahydro-1 H

i ndoi e 20 2- cakyigayysesC aci d, PCT/CA99/00160

| eucyl - oct ahydrocycl opent a[ bJpyrrol e- 2-carboxylic acid,

i soi eucyl - oct ahydrocycl opent a[ bJpyrr ol e412- carboxylic acid or Ais an am no

acid residue A or a dipeptide A~-A2 with the Nterm nal of A directly

attached to the C5 of the 1,2,4-thiadiazole ring or an isotere formthereof

and Wis -0H, -Example8wer al koxy, lower 25 alkylamino, the anmino acid A, is

selected fromt 1 ! ; iRl artyl . gl utanyl,

gl utam nyl, hi sﬁ%a%’?ﬁ’d*‘.%é%{ @%ﬁ@@@"ﬂc‘{?ﬁ“’?%@?ﬂﬁ 'ﬁ?%ﬁ%”?‘wﬁ%rl eucyl .

norval yl, o t hypethylgstenyl al anyl , prolyl, seryl, tryptophyl, tyrosyl, valyl,

4- am nobut anoyl , 2, §-di am e | . .2, 3dj.am nopr noyii

2. 4 am nobut anoyl AZAHES SNIEARRL profRa MElHlSsp Rthctiatte (2226, 8

2, 6- di ami nohexanmgl) andtrigthglamine (OB mbp20hmyrol) iR DI (B0LPWES stivey lat and

2, 5-di am nopent anoyl , the tac nt i.nt i ithe - the a-NHZ or the

anino acid si dé%ﬂi?@%ﬂ@fe%'gﬁﬁ'"-@%P-§§° t'8'39*e%°§9’9fﬁ?'5‘)‘§"§§%p al anyl ,

[3- ?l any:, ?r gi[Iﬂ?'eltt,]llhiaﬁiﬁfuléwlM#Jtm)dl l),inBMquhmlﬁ@de,tetﬁ-l thﬁh}ﬁhipmﬂi Isti dyl,

i sol eucyl, leu . met hi gn orl eucyi, . norva ,, ornithyl,

phenyt al anyi, %WVF,}[Fbéé'?g}Iw,e'eﬁ‘@ﬁ‘ya?)%{}?,'es“hliﬁg)mﬂﬂﬁﬁg’ﬁsE%W%Wﬂ‘yrosyl ,

val ylh, OI2-i ndol itempéerataTul 24 tlﬂ(rhal‘bﬁdﬁdgrrﬁix?drd Wﬁiﬂiuﬁncgreﬂmth%i@r and

oct ahydr ocyci opent a] b] pyrrol e- 2-carbony) , octa 0-1,

1 so) ndol e 10 e WS RaGHHe, I Bk PR POYBRDRL il & sPiegh

é’ 2, g, ¢t et rah?/din?ncgﬁt%nsamﬂ'dﬁfiblhﬁtlﬁy'c&ﬁtﬁoﬂ?dﬁ(scﬂﬁm&l Elﬂﬁfelﬂiﬂer}eﬁafwki nol i. Inecar bonyl ;
an is selecte rom ower al kox ower cycl oal koxy, | ower

aryl al koxy, het°8P‘beé‘§fﬁtF§f"o‘€?§’,'°'gﬂ?ﬁ?'b%tfy WMCSE‘SW?I ‘ﬂﬂ’%ﬁ“b((?ﬂ)?"' ein the al kyl

or aryl ring i ushplinittadelof hexans bind ethgciceialel(7/3, 8/0add 1/9) srtohsedi ky®nt s sel ected

fromthe group 1 NO hydr, ,..halp, am no | Kyl am n

di al kyl am no: (‘%‘]’1"1"8’\3@!?1‘g?ﬁi/"faf"a@iﬁgﬁy‘d&?EW&g]P@P‘? "‘F@g‘?ﬁl‘%éfé?’&g@c| yl al kyl ,

het erocycl yl ) dsam, 0.49@165.3%ydld["HIMR (CDEY) 6 A158I(d I8 2\Hz, 1B INHCH)er

het er ocycl yl al I rel | kyl . or..ar j [ tpgnally

substituted w W’W mgq@%s%lgﬁ?@nltﬁsd%é@e@féh Hﬂgﬂﬁt%@)&' '8'p am no, al koxy,

hydr oxy) hal o, GHCI)®,.09(ivis YHRBI68-8,73ng] 1H), 3l74 ¥, 3H| OMEe), 2(25(2330 (pwer

al koxycarbonyl .., 53T ddBY1 ¢m, 65, 02 PR, &H. IWRy. s rd%y 5 Tme+1), 357,

305, 246, 218, 162, 150, 130.

Example 9
Preparation of N-{3-[1-{4-(2-pyridyl)piperaziny{}-methyl}-{1,2,4]}thiadiazol-5-yl}-
o5  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

39  was 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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OR2C 25 in which RZ represents |ower alkyl, |ower cycloalUryl, |ower
heterocyclylalkyl het erocycl yl, aryl, |ower arylalkyl wherein the al kyl or
aromatic ring is optionally substituted with 1 to 2 subst i t e@AugustedooRt ed
fromthe group am no, al koxy, hydroxy) halo, am no, alkylam no, 30

di al kylam no; J (5) a carbanpbyl group of fomula: H35 , Owith R2 being as
defi ned above; 29 August 2002 66 (6) am no, |ower alkylam no, |ower
dlalkylanlno (7) amde of fornmula: Or RZ-C-NH with R2 being as defined
above; 10 (8) a group of formula: -NNA-R R wherein Ais as defined above
and the carboxyl 15 terminal of Ais directly attached to the nitrogen of

t he 3-am no- 1, susdd adi azol e) R represents hydrogen, | BeweAS20k@Nnoyl , | ower
cycl oal kyl carbonyl, | ower al koxyl carbonyl, |ower arylal kyl oxycarbonyl or N
protecting group and R is hydrogen) | r al kyl, lower 20 al kenyl, | ower
al kynyl in which the unsaturated bond is at |east one carbon renoved from

Ejgfi rl\llegt grt?ov(eg :ﬁ}ecal@ﬁl %EB?‘]’ 8iﬁ§nu¢°aﬁ"?f'r% g‘m@hp%ph@ﬁ%sl’ %zﬂéelbgigngsas
defined above; uskfy 4 dolvent Miktukufis¥emethakd ihditiicromethane afforded N-{3-{1-
5 [4-(2-pyridyl)piperazinyl]-methyl}-{1,2,.4]thiadiazol-5-yi}-L-leucyl-L-profine
methyl ester as a white foam (0.55g, 91.7 %). ‘H-NMR (CDCI,) 6 8.19 (m,
1H), 7.48-7.52 (m, 1H), 7.14 (br. m, 1H, NH), 6.64-6.67 (m, 2H), 4.67 (m, 1H,
CHCO), 4.57 (dd, J= 8.4 and 4.6 Hz, 1H, CHCO,), 3.92 (m, 1H, NCHpro),
3.62-3.78 (m, 10H, OMe, NCHpro, N=CCH,, 2NCH,), 2.83 (m, 4H, 2NCH,),
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
methy! ester}.

A solution of N-L-leucyl-L-proline methyl ester hydrochloride (2.22 g, 8
mmo!) 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-profine
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,), 4.58 (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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29 August 2002 67 Rz_S a OS5 with R2 being as defined above; (12)

sul fonani de of fornula: O R2-S-N10 O H with R2 being as defined above; (13)
| ower al kylthio, Iower arylalkylthio, arylthio; 15 (14) a mul a:
-CH2-A-Wwi th A as defined above and the N-term nal of A |gi%'$%l%§?§/ﬁ
attached to the nethyl ene and W being as defined above; 20 (15) a group of
formula: _ CH2 NR3R4 in which R3 and R are independently al kyl, aral kyl,
het erdcycl yl, heterocycl ylalkyl; R and R when taken 25 together formwith
the N-atoma five or a six menbered ring selected fromthe group

pi peridinyl, pyrrolidinyl, piperazinyl with the N-4 position of piperazine
optionally sul‘ﬁé 94%{]5 d w th pyridyl, heterocyclyl) alkyddrcabsiotey! and aryl.
30 3. 3-5 disu uted 1, 2, 4- t hi adi azol e conmpounds, having the genera!
formula (111): 35 ~N N-lw ~X~A, WS (14) 29 August 2002 68 or their
pharmaceutically acceptable salts thereof, wherein Ais an amno acid
residue, or a peptide containing 2 to 3 amno acid residues with the
N-term nal of A76T(rh.85l-hQﬂCbl){prbbﬁﬂ mnnsa&mf(nmmacﬂgpra(aﬁd)zctmgy C5 of the

1,2, 4-t hi adi az or an| sterlcformthereof X|s spacer

sel ected from Sﬁg Bgf%)"ﬁﬁsf%? | 3nd G Hy. 14K #Me agg 2CH)MS (m/ epresents a
group of f$)rrm(m+1)!\ls& 182,a24 0382, 205t P67iR2109B0Y |ndependently hydr ogen, | ower
al kyl , ower al kenyl | ower al kynyl in which the unsaturated bond is at

| east one carbon removed fromthe N or O atom and Y is selected from 15
(1) Iower al kog,yam‘hgwr cycl oal koxy) | ower aryl al koxy, het er ocycl yl oxy) and
| oner heterocycl ylal koxy wherein the a ring is optionally
substituted wifh 1Preparationeldy-{3methexy- [Eéﬂﬁﬁ'?@élzq 5’01Ht'¢+@yld-rﬁf9’ﬁ'eam no, al koxy)

hydroxy) hal o, am fgan fklsbiadsd@ion O N-(ShéRdy94,2.4]thiadiazol-5-yl)4-

10 leucyl-L-proline methyl ester (0.68 g, 1.91 mmoal) in methanol (10 mL) was
added a solution of 1N sodium hydroxide (2.4 mL, 2.4 mmol). The resulting
mixture was stirred in ice for 3 h, then at room temberature for 16 h. Volatile
materials were removed in vacuo and the residue was dissolved in water (10
mL) and washed with ethyl acetate. The aqueous layer was collected and

15  acidified with 1N HCl solution (pH ca. 5.6) as a voluminous white precipitate
separated. The mixture was extracted 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, 89%). M.p.

g9 foamed at 78°C and mefted at 89.0-92.0°C; 'H-NMR (CDCI,) 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), 0.99 (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 meited at 110.0-113.0°C; 'H-NMR (CDCl,) 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,),

39 4-26(t,J=6.7 Hz, 2H, OCH)), 3.92 (m, 1H), 3.53-3.61 (m, 1H), 1.85-2.35 (m, 5H),
1.67-1.76 (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), 329, 270, 242, 214, 116, 70. '
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20 (2) lower alkyl, lower cycloalkyl, |ower heterocyclylal kyl,

het erocyclyl, aryl, lower arylalkyl, |lower arylal kenyl, | ower

het erocycl yl al kenyl wherein the alkyl or aryl ring is opti @a&ugyst2002
substituted with 1 to 2 substituents 25 selected fromthe group am no,

al koxy, hydroxy, halo, am no) al kylam no, and dial kyl am na; (3) |ower

al koxycar bonyl, carboxyl; 30 (4) a ketone group of formula: ORZ C 35 29
August 2002 69 in which Rz represents |ower alkyl, |ower cycloal kyl, |ower
het er ocycl yl al kyl , heterocyclyl, aryl, |ower arylalkyl wherein the aIkyI or
aromatic ring is optionally substituted with 1 to 2 substituents sel ected
fromthe 5 gr eygpemsdIno, al koxy) hydroxy, hal o, am no, @&CKANPIED,

di al kyl am no; (5) a carbanobyl group of formula: H10 RR-NCr O with R2
bei ng as defined above; (6) am no, |owsr al kylam no, |ower dial kylam no; 15
(7) am de of fornula O R2-C-N20 with R being as defined above; (8) a group
of formula: -N-A 5 wherein A is as defined above and the carboxyl

terninal of A Ns(3ﬁ’ h?’%ﬁLM]%@E@N@CVWO'W%HWQ"P@MBéP"dt R&.8% yield.
3- 1, 2, 4- |
am no- M ?d%h%&%'l ?1% Eaﬁ& ﬁ&ﬁ&t‘ﬁmw BN H-&W?éﬂfeycar%ony ower

cycl oal kycar bon | ower onyl, | ower or N 30
prot ect i ng; gr o&ﬂﬂ ﬁhdZHRN-UbﬂrﬁQ( s S.0lt NHEdH) 538D 42 fm, D Ar-H), ddifo(mof for mul a:

OH R 19, NNEH 4 5200/ Critbh N 654 B8 RH52 885 695, ABY 6o-
2.32 (m, 4H), 1.75-1.95 (m, 2H), 1.55-1.64 (m, 1H), 1.04 (d, J=5.9 Hz, 3H, Me),
0.99 (d, J=6.0 Hz, 3H, Me), 0.85-0.92 (m, 1H); MS (m/z) 389 (M’+1j. 333, 274,
246, 190, 1186, 70.
10
N-(3-MethyH1,2,4]thiadiazol-5-yl)-L-leucyl-L-proline, white solid, 80% yield. M.p.
foamed at 81°C and melted at 112-115C; H-NMR (CDCl,) d 7.30 (br. s, NHCH),
4.42-460 (m, 1H, NHCH), 3.80-4.00 (m, 1H, CHCO,), 3.54-3.65 (m, 1H), 2.37 (s,
3H, Me), 2.07-2.42 (m, 5H), 1.50-1.90 (m, 4H), 0.96-1.10 (m, 6H, 2Me), 0.80- -
45  0.95 (m, 1H); MS (m/z) 327 (M*+1), 271, 212, 184, 116, 70.
N-{3{1-(4-(2-Pyridyl)piperazin-1-yl}-methyl]{1,2,4thiadiazol-5-yl}-L-leucyl-L-
proline, light yellow solid, 70.7% yield. M.p. 163.5-166.0°C; ‘H-NMR (CDCI,) &
8.21 (m, 1H), 7.46-7.49 {m, 1H), 6.60-6.65 (m, 2H), 4.20-4.70 (m, 2H, CHCO and
CHCO,), 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.

20

N, N'{3-methylene{1,2,4]thiadiazol-5-yi}-di-{L-leucyl-L-proline}, light yellow solid
(84.2%). M.p.; 'H-NMR (CDCl,) 5 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, SH,
2NCH,pro and NH), 1.38-2.40 (m, 12H, 4CH pro and 2GH ), 0.85-1.05 (4d,
J=6.5, 6.7, 6.7 and 6.4 Hz, 14H, 4Me and 2CH); MS (m/z) 553 (M*+1).

25

30
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(10) sulfone of formula: 5 OR2.g 1 Owith R2 being as defined above; 10
(11) sulfoxide of formula: RR-S. 1 Owth R2 being as defrned above; 15
(12) sulfonanide of formula: O RZ-S-NO H 20 with R2 being am ggjishegoabove;
(13) lower alkylthio, |lower arylalkylthio, arylthio; 25 (14) a group of
formula: -CH2-A-Ww th A as defined above and the N-terminal of Ais
directly attached to the nmethyl ene and Whbeing as defined above; 30 (15) a
group of fornmula: - CHZ - NRR in which R3 and R are independently alkyl)
aral kyl, heterocyclyl, heterocyclylalkyl; R and R when taken 35 together
formwith the NNatoma five or a six nenbered ring selected fromthe group
pi peridinyl, RyddRihdi nyl, piperazinyl with the N-4 posidricasesieopi perazi ne
optionally 29 August 2002 71 substituted with pyridyl, heterocyclyl, -

al kyl, aralkyt and aryl. 5 4. 3-5 disulastituted 1, 2, 4-thi adi azol e
compounds, having the general formula (11n: Y ~N 10 N~~~ ~~~ RS 1 15 or
their pharmaceutically acceptable salts thereof, wherein Ais an amno acid
resi due, or a g&ptiRreceedingin asimijamammes therfollowing comipourds dueasade: he car boxyl

termnal of A M I Ach t [ hg, 5- am no

1.2 4.t hi adi azdl Q*A%‘ﬁ‘g&l?%%ﬁ‘@@%?‘3#@&#@3‘&'&%‘%&%@‘%&%%5% I ower

cycl oal kyl gar bapgtbpentanibdpyrrie- 2(Skoaryoxyis dpithy| , | ower aryl al kyl oxycarbonyl or
A Rynyt i 0" ani ARSI 2 e e B R B e B P rved 11 om
the N atom and2{R orsS)satbesyliedciir om 25 (1) | ower al koxy, |ower cycl oal koxy,
| ower aryl al ko ter ¢l vl ax a | o eter | vl al koxy wherein the
al kyl or yar yl M?d‘?‘?%‘;%'gf%éh'ﬁ?ﬁvv%aﬁ@% ?W%‘%ﬁ'ﬁ‘@%ﬁa%'subst iyt uent s

sel ect ed from tdequigsline3(S)Gamaxicatigoxy) 30 hydroxy, hal o, am no, alkyl anino,

di al kyl am no; - .
y 10  N-(3-Methoxy-[1,2 4]thiadiazol-5-yl)-L-leucyl-L-octahydroindole- 2-carboxylic

acid
N-(3-Methoxy-[1,2,4]thiadiazol-5-yl)-L-leucyl-L-indoline-2-carboxylic acid
N-(3-Methoxy-[1,2,4]thiadiazol-5-yl)-L-isoleucyl-L-octahydroindole- 2-
carboxylic acid -

15  N-(3-Methoxy-{1,2 4]thiadiazol-5-yl)-L-isoleucyl-L-L-octahydro-(3aS, 6aS)-
cyclopentan{b]pyrrole- 2(S)-carboxylic acid.

Example 12
A. Preparation of N-(3-methoxy-[1,2,4]thiadiazol-5-yl)-L-iso-leucyl-L-proline

20  Mmethylester.
To a solution of N-L-iso-leucyl-L-proline methyl ester hydrochloride (5.58
g, 20 mmol, prepared according to a procedure reported by Jones, J. B. et al.
in J. Med. Chem. 1995, 38, 3078) in DMF (50 mL) was added triethylamine (5.6
mL, 40 mmo}), tetra-butylammonium bromide (0.4 g) and 5-chloro-3-methoxy-
25  1,2,4-thiadiazole (1.51 g, 10 mmol). The resulting mixture was stirred at room
tempearture for 16 h. The reaction mixture was diluted with water and éthy|
acetate. The organic layer was collected, dried (sodium sulfate), filtered and
concentrated in vacuo. The residue was purified by column chromatography on
silica gel using a solvent mixture of hexane and ethyl acetate (7/3 and 6/4)
39 thereby aff.ording the title compound as a light yellow oil. Trituration with hexane
and filtration gave N-(3-methoxy-[1,2 4]thiadiazol-5-yl}-L-iso-leucyl-L-proline
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(2) lower alkyl, Iower cycloal kyl, |ower heterocyclylalkyl, heterocyclyl,
aryl, lower arylalkyl) |lower arylal kenyl, |ower heterocyciyl al kenyl wherein
the alkyl or aryl ring 35 is optionally substituted with 1 3®Adqust 2002
substituents selected fromthe group am no, al koxy) hydroxy, halo, am no)

al kyl am no, and di al kyl am no; 29 August 2002 72 (3) |ower al koxycarbonyl,
carboxyl; (4) a ketone group of fornmula: 5 R2-C in which R2 represents

| ower al kyl, |ower cycloal kyl, |ower heterocyclylal kyl, heterocyctyl) aryl,
tower arylal kyl wherein the alkyl or aromatic ring is optionally 10
substituted with 1 to 2 substituents selected fromthe group am no, al koxy,
hydr oxy, hal owozemsemy, al kyl am no, dial kyl am no; 15 (5) ETaasimaxs®yl group of
formula: HR2 NCI | Owith R2 being as defined above; 20 (6) am no, |ower
al kyl am no, |ower dial kylam no; (7) amde of fornula: O25 ~ CGN -Hwith R2
bei ng as defined above; (8) a group of fornula 30 -N-A-R R~ wherein Ais
as defined above, and the carbo&y rectly attached to the

di
ni trogen of t HEethy g3tpras 3white)sojd (3.1 %(Wéz/ﬁi'ﬂp ﬁgrt%r%sg'rﬂ“@ tdgen, 35

| over al kanoylwb@(ueu wﬂ&om mMrbeﬂxbs(rhozwrm@m%m@oty% | ower
aryl al kyl oxycar bonyl protectin é.; and R hydr ogen, |ower al kyl,
| oner 2% Aug{ﬂﬂt(mﬂd)23 92%(%3%91%) 3. %ﬁammyaym AHi@MeX22hé2nsat ur at ed

pone 1 a® e s AT T Ao AN 8l g

fornmula: OH
Hz, 3H, Me), 0.88 (t, J=7.2 Hz, 3H, Me).

B. In a similar fashion, N-[3-(1-phenyl-1-tetrahydropyran-2-yloxy)methyt-
[1,2,4}thiadiazol-5-yl}-L-iso-leucyl-L-proline methyl ester was prepared as a white
foam in 54.7% yield. '"H-NMR (CDC,) 5 7.46-7.50 (m, 2H), 7.26-7.36 (m, 4H, Ar-
H and NH), 5.79-5.85 (m, 1H, aH), 4.58-4.95 (m, 1H,0CHO), 4.38-4.51 (m, 2H),
3.81-4.02 (m, 2H), 3.74 (s, 3H, OMe}), 3.60-3.70 (m, 1H), 3.45-3.55 (m, 1H),
1.45-2.10 (m, 12H), 1.04 (d, J=6.6 Hz, 3H, Me), 0.90 (t, J=7.3 Hz, 3H, Me).

10

15
Example 13

Preparation of N-(3-methoxy-[1,2,4]thiadiazol-5-yl)-L-iso-leucyl-L-proline

In a similar manner as described in example 18A, base saponification of N-(3-
methoxy-{1,2,4]thiadiazol-5-yl)-L-iso-leucyl-L-proline methyl ester followed by -
acidification, afforded N-(3-methoxy-[1,2,4]thiadiazol-5-yl}-L-iso-leucyl-L-proline
(93.3% yield) as a white solid. M.p. foamed at 85°C and melted at 112-114°C;
'H-NMR (CDCl,) 8 7.40-7.90 (br, 1H, NHCH), 4.50-4.60 (m, 2H, NHCH and
CHCO,), 3.90-4.10 (m, 1H), 3.96 (s, 3H, OMe), 3.69-3.72 {m, 1H), 1.82-2.25 {m,
4H), 1.62-1.75 (m, 1H), 1.15-1.32 (m, 1H), 1.02 (d, J=6.7 Hz, 3H, Me), 0.88 (t,
J=6.6 Hz, 3H, Me); MS (m/z) 343 (M*+1), 287, 228, 200, 116, 70.

20

25

Example 14
A.  Preparation of N-{3-(1-Phenyi-1-hydroxy)methyl-{1,2,4]thiadiazol-5-yl}-L.-
iso-teucyl-L-proline methyl ester.

A solution of N-[3-(1-Phenyl-1-{tetrahydropyran-2-yloxy))methyl-
[1,2,4]thiadiazol-5-yl}-L-iso-leucyl-L-proline methyl ester (0.9 g, 1.74 mmol ) in

30
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(t0) suifone of formula: OR2 Sf! with RZ being as defined above; (11}
suifoxide of formula.: 20 Owith R2 being as defined above; 25 (92}

sul fonam de of formula: ORz S"N_ Il t OH 30 with Rz bei ng 5 %deftr@(a
above; (13) lower alkyithio, |ower arylaikyithio, arylthio; ? ugh§t 2008r oup
of formula: 35 -CH2-A-Ww th A as defined above and the N-termnal of Ais
directly attached to the nethyl ene and Wbeing as defined above; 29
August 2002 74 (15) a group of fornula. CHz - NR3Ra in which R3 and R4
are independently al kyl, aralkyl, heterocyclyl, heterocyclylalkyl; R and
R4 when taken 5 together formwith t he N-atoma frve or a six menbered ring

sel ected from Rwhpegeup piperidinyl, pyrrolidinyl, piperssicRdlend th the N-4
position of piperazine optionally substituted with pyridyl, heterocyclyl)
al kyl, aral kyl and aryl. 10 5. ( 3-5 di#ubstituted 1, 2, 4-thi adi azol e

conpounds according to claiml or2 wherein Ais glycol, Wis -NHz and Y is
to claim5 wherein Y is

as defined in claim1l or JZ@ grrlr’gound accor di n(t;

met hoxy, which i"?"ﬁl‘?'ﬁg‘)ﬂ@c % 119 mb) was ired; PO temneralvre ff)5.mifet ani de. 7.
A conpound accowlnaaout wasc}eauéad&ﬁaeﬁreau@%rééum bTHb Q¥¥dtion mixture was

N- (3-n-Butoxy[ 1, 2, 4] t hi adi azol - m no) - acet am de. 20 8. A conpound

according t® cl dilutedyitfyethylacatate qng géﬁlfﬁﬁ BN sodium hydroxide solution (pH ca.
N-(3- Phenyl al | yhgy[ #neor m#.maﬁ%a@eﬂuee&dy\lvm& in @6t %nédieod.&n (e,éfa@eq pound

according to claim5b erein s 1-H ylrre t hyl g
H- | ndol - 3- yl net filtered pnd z:omqenmtadjummvosm awditeris) mentmmacu y @m0, 3-5

A s either I eudypabliely ®6%HoRE RNERY 0N, Rlbd Anpedldtyrl 2 10T hed
inclaiml or 295.68% )'LBM) a€o whiefodn, Hddoyield. riU -NMR (€RGIND T@8vilnAs(an, 6HA i s
Leucyl -propyl . Mg andNHR 5% b5 (nR SHOGIY, 290460 @, 2H"3156% .98 (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)methyH1,2 4}thiadiazol-5-yl)-L-iso-leucyl-L-proline as
a white solid in 76% yield. M.p. foamed at 100°C and meited at 163-166°C; 'H-
NMR (CDClL,) 5 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-BenzoyH{1,2,4)thiadiazol-5-yl}-L-iso-leucyl-L-proline
methyl ester.

25  To an ice-cooled suspension the compound from example 14A (0.65 g, 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 conc. sulfuric acid (0.13 mL). The resulting mixture was allowed to warm
to room temperature and sfired for 16 h. The reaction mixture was diluted

30  with 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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12. Compounds according to claim 10 wherein Ais isoleucyl-propyl, Wis -CH
and Y is as defined in claiml or 2. 35 13. A conpound according to claim
11 wherein Y is nmethoxy, which is 29 August 2002

N- (3met hoxy-[1, 2, 4] t hi adi azol -5-yl)-L-1eucyl -L-proline. 29 August 2002 75
14. A conmpound accordl ng to claim9l wherein Y is n-butoxy) which is

N- (3But oxy-[1, 2, 4]t hi adi azol - 5-yl)-L-1eucyl-L-proline. 15. A conpound
according to claim11l wherein Y is nmethyl, which is N (3-Methyl

[1, 2, 4] thi adi azol -5-yl )-L-leucyl-L-proline. 16. A conpound according to
claim 1l wherein Y is phenyl, which is

N- ( 3- Phenyl [ 1wdodsthri adi azol - 5-yl)-L-1eucyl -L-proline. ptCaspoo160 compound
according claim12 wherein Y is nethoxy, which is N (3nmethoxy-[1,

2, 4j t hi adi azol -5-yl)-L-isol eucyl -L-prdBine. 18. A compound according to
clai m 10 which is N, N-{3-net hyl ene- [1 2, 4j 15

g_gl Sﬁ: 2?10: 35 yIJter, dneﬂ:ll'(sode ium gulfalé) I?iterecli Qr?c} concentrated in \rg::%g r}gungé:a(t:lgrrl ding to claim

{3-[4-(2-pyri dwlcb@hmihaﬁmawrémybukimalgezuﬁng@ga«unag@b:eﬁrovh}mmcyl proiine.
20 20. A compound accordin
N, N~- { 3- mét hy|%hexane apd &W%Cﬁfa?ea@’&a"%“@ }*fftui’ed{fbe fitle coppoynd (P &R ne net hyl

ester}. 21 C%H)@E@%) aaﬁ%roﬂésaaat'ﬂ mmgroné Wf@(ﬂnﬁfﬂﬁz zﬁpg%a A, Wand Y

are as | defined i aim 3. ounds accord claim3

wherein X is NH-@;&HLZJ% NW&ﬁ@l(t-\d"Zrzé”q 1HE 7l 426 He, 7é‘|)-aﬁ$ﬂ'3 O 23.
Conpounds aCCQrGH(ngﬁPMo& ﬁ(&lmmvewaﬁ omei %%sd g W}é&dﬂ are as 30

defined in claim3 accordi hg t | ai m erein Wis

NH- i soanyl an@W(ﬂ‘sﬂdh 1d?§f3 G‘r ﬁ'rl) &i78i1pR8dm, 3’5) 288-1/84dmﬂi®uihd3accor ding to

claim 24 er =466 aﬁ@ =61 ¢ 3H,
5-{3-net h%x] ?&g -t hi g@ X?( carbarrzt?)yl -'Yl%)ol eucyl isoanyl am de. 29
August 2002 76 26 Conpounds accordl ng to claim22 wherein Ais

| eucyl - prol yl %ﬂﬁ\*ﬁ)(fa@ﬁign 8['@ ajp@_"gdsq@e;@ %e?grzd A conmpound

accordlngtocalm erein I'S as Inéd in 5 claim3. 28.
A conpound ac@d3-Genzpyt-ii .M]@iadﬁm-5mm)ﬁcwmemﬁﬂb&§benml -t s

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-benzoyH{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 meited at 132-134°C; 'H-NMR .

25 (CDCl,) 8 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=7.6, 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, 206, 116, 70.

30
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N-{(3-met hoxy-[1, 2, 4] -thiadi azol - 5-yl ) car banoyl net hyl }-L- 1 euci ne-L-proline.
10 29. Conpounds according to claim4 wherein Ais phenylalanyl, R is
hydrogen, R is carbobenzyloxy and Y is as defined in clai mdgadQust2002
conpound according to claim?29 wherein Y is nmethoxy, which is
5- (N- car bobenzyf oxy- L- phenyl af ani nam do) - 3- net hoxy-[ 1, 2, 4] t hi adi azol e. 15
31. A gonpound according to claim?29 wherein Y is
car bobenzyl oxyphenyl al ani mam do, which is
N, N~- {3, 5-di - (N- car bobenzyl oxy- L- phenyl al ani nam do))[ 1, 2, 4] t hi adi azol e. 20
32. A pharnmaceutical conposition conprising a conpound according to claim1l
or a pharmaceuiiodsshly acceptabl e salt thereof together wcrhiiAw/o060
pharmaceutically acceptable diluent or carrier thereof. 33. A
phar maceut i cal conposition conprising #9conpound according to claim2 25 or
a pharmaceutically acceptable salt thereof together with a pharmaceutically
acceptable dilyent or..carrier thereof. 34. A pharmaceutical conposition
conprising a cg‘ﬁ‘ﬁﬁ'ﬁﬁdwaccordi ng to claim3 or a pharmaceutically acceptabl e
salt thereof t qyeaheion i {8lmethdXp31 PBF@I4diIaca sl WcabarasytEiuaiRe€- di | uent or
carrier thereof. 35. A pharmaceutical conposition conprising a conpound
accordi ng o cIPEliRe Wehylestesnar naceutical Iy acceptable salt thereof together
Wi th a pharnmaceuti %'d—é’miﬁ&-@ﬁﬁtﬁéi?fﬁ,ﬂ.kfthlé‘diézoﬁrﬁ.@%! 1Ehmblar eof . 35 29
August 2002 77 36 The conpound of "any one of clarnms 1 to 31 or the
conposi tion of dighlpropethape (16 ral)at room temperstughwss added 1ith the treatment of a
manmal with a 'g,ﬂ,m 1 I Y/ A iqt i on of claim
36 wherein the%l sord'gfraalzésié'zg%gﬁ°7§$é%ﬁyﬁgfn%%g%grt&ghgﬁpési (t§i1on of claim 36
wher ei n the di sdatemmel).ahedseswiingsusnensien was stived andainiregen for 26 hdi sease 29
August 2002 Ak i & cceptable salt
Volatle mdRfial wefe Eﬁﬁg@'ﬁ@aa{o at?1g A %Tmor té]é cﬁéuv&? 3

t her eof ac&Q),rdiD% to any one o al s . e manufacture of a
medi carment f or DMFdaQ k) The fetienias then added & a seldion of Ldeusinedeprolingd The use of

.claim39 ~ whep 'ws§£ﬁ¥&£§gggéeia&.iﬁ%ﬂayadgggagg?hin% QmMsiqnhi biting at

| east a cysteine activi ent”enzyne. a conposition according
to any one of ome)isDMPB (450mB)s Theresultingsmpxturean heatedrad 12} °Cdonlli canent f or

treating a Mg nih biowdo i SRABIodH 1eHERItE! Volatjettatdif wag of clai m 41
sease or disorder Is aneliorate y 1 nhi |t|n%at ‘
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
20 {3-methoxy-[1 .2 ,4}thiadiazol-5-yljcarbamoyl-L-leucine-L-proline methyl ester
as a light yellow foam (3.2 g, 76.6%). M.p. 88-90°C; 'H-NMR (CDCl,) 5 12.75
(s, 1H, NH), 6.70 (d, J=12.0 Hz, 1H, NH), 4.79-4.87 (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, +
25 CH) BC-NMR (CDCIl,) 5 178.3 (C3), 172.3, 171.1 (CO,), 165.9 (C5), 153.7
(NHC=ONH), 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),326, 271, 243, 209, 158, 130,

87.
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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 accordipg to
any one of claims 39 to 42 wherein the disease is commpn copglaudést Dbe2 use
according to any one of clainms 39 to 42 wherein the disease is Inflamuatory
joi nt disease.
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10 chromatography using a solvent mlxture of hexane and ethy! 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,)6 13.3 (s, 1H, NH), 11.1 (s, 1H, NH), 7.95 (d, J=7.5 Hz, 1H,

15 NHCﬂ). 7.68 (d, J=8.4 Hz, 1H, NHCH), 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,CHY); 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 fesulting 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
3g dichloromethane and methanol (8872, 97/3 and 96/4) afforded 3-methoxy-5-
‘bromoacelamido-n,2,4]thiadiazole as a white solid (1.26 g, 50%). M.p. 198-
189°C; 'H-NMR (CDCI,) 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,) 5 12.04 (br. s, 1H, NH), 4.45 (s, 2H, CH,), 4.11 (s
3H, OMe).

10
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
15 g, 3mmol)and L-leucine-L-proline methyl ester (0.97 g, 4 mmol) was added
solid sodium iodide (45 mg, 0.3 mmof), 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,
20  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 (96/4) gave N-{[(3-methoxy-1,2,4-thiadiaozol-5-
yl)carbamoyljmethyl}-L-leucyl-L-proline methyl ester as an off-white solid
25  (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-thiadiaozol-5-yl)carbamoyl]methyl}-.-
3g leucylL-profine.
Base saponification N-{[(3-methoxy-1,2,4-thiadiaozol-5-
yl)carbamoyilmethyl}-L-leucyl-L-proline methyl ester with a 1N sodium
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O () -1 R 0/ 0 0/4R! I
g/goo/qg/‘@(g)ﬂ @SI 12 & &{dﬁ%lulo ﬁl%q%gﬁ%fgtve Z:tﬁa mi-iéqso Utloll’:li;llh(l:)iléal&(o() Si$1
1098S& () - & 10%a t":!ﬁ'( b'ﬁdrcﬁéé' Nl—g( th&&w/ﬁ-ﬁnadlaozol-

10%& () -! @ 10%&' ( %. 10 10'; " F4109& 8 -S1J"J(J2JRINJWXIPL!
0%&' ()-10%& ()yl)lcp(bamoyl]methy L-leucyl-L-proline methyl ester (8 % yield).M.p. 195-

100 ()21 F y( @Ot e b YR RERLS g SRl s P SO O -v(E
109&' () - ! KFKKKKBOBH M. 4200 % A %BHCO,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 formula 1.
To an ice-cooled suspension of B-N-{3-(a-hydroxybenzyl)-1,2,4-
thiadiazol-5-yi}-glycinamide (60 mg, 0.22 mmol ) in methanol (10 m_L) was
15  bubbled HCI gas for ca. 2 min as a light yeflow 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]thiadiazol-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)
5 7.47-7.51 (m, 2H), 7.30-7.40 (m, 3H), 5.81 (s, 1H, aH), 4.19 (s, 2H, NCH)).

20

B. Ina similar manner, the following compounds were made:
2-{3-(3-Phenylallyl)-{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-phenylmethyi)-{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 salid, 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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F109& () - ZZ' [ s[N-€G-0detost1.2¢-thisdgzol -yhalggivangide hydieshiygde sat. whiten100& () -1 109&
() - F10%' () \\ okid G859 ialh, m 5 F00t (1228 2.4 QR 3 () --10% ()-@, 1
0% ()-* 109 ()SH\'{%%Q ] d'd"\‘/' 'g! 10 tfga?o;@'&%{%‘g/g?? -19%/ ()-@
109&' ()-910%& (decompB#gn()-F < afaaBYNC!!s10%& ()-!p
y10%2& () - 2 10%& ({ dddol-3-yimethyl)-[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 1.
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 NacCl, 0.005mM DTT. Human Rhinovirus 3Cp
substrate (3CpS: Bachem M-2075, Abz-Glu-Thr-Leu-Phe-Glin-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 downloaded 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; IC,, = 62 uM.
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ulu}~?H 10 Inhlbmon of cathepsin B by 1,2,4-thiadiazoles. Enzyme assays and kinetic
105" 31 10908 () - 5210%0& () - !/ 10%00& () - @, MLOYOS' () - g( MLOYOS () - ! S3f
10920Z0&' () - - | U8as "bC 10 105% 10% ()- 100 100

100@ ?10%0& () - L910%& Chnditiond foveRE a@me?exp‘éﬁfﬁe/@tca(& bedmumae { zx6nbC 10
I 038&10%58%' O fcl)\l/lloangl;?z/fge(m):ésl 6ér?ard R.e g 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

16  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.

Pl=vot+{(vi-vo) [1-& “00' I ke (1
20 % inhibition = (1 .- v,/ v,) . 100 @

In this equation, [P] represents the concentration of product (obtained from
the flourescene readings) , k., 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
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For this mechanism, the value of k,, determined experimentally would

correspond to:

1 =Ko ]+ kor

The value of k, varies with inhibitor concentration. Often k,, is much slower
than k,finh} and k,/ [inh] can be used to approximate k,,. This approach is
used in this study and the results are shown in below:;

15 _ 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—3'/l]-(L—Ieucyl-L—proline). 85% inhibition at 60
mM, kg, / [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., 1871, 246, 1093). 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-phenylalanyl-L-
a!aninamido)—1.2,;1-thiadiazo!e completely inhibits the enzyme at 100 M.

30
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mi. 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 {L-1-Induced Proteoglycan
Degradation.

The effect of Apo501 on IL-1 (interleukin) induced proteoglycan

degradation of articular cartitage 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 ml 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
! (10 Cifml) 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 radicisotope and incubated in
serum free, F-12 me&ium (3% Ab) ovemnight. Explants were then incubated in

25
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10! of Apo-501 (107, 10, 10%, and 10°) for 24 h. On the next day, each cartilage

*109%& ' N*y 10%=R; 109 9109& 10%&' *0}r
Ié\ iO &) - ywaos wasﬁea( gnd transf%rrec/ f& (\Zell ina 4-weﬁ&plgze to which 1 ml(gf -0y
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-glycosaminoglycans by a liquid
scintillation counter. Sample of 100 ul medium was added to 5 ml 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
5 general formula (lf):
Y

&
LA

S (

10

or their pharmacedtically acceptable salts thereof,

whasgindd.dg.an amino acid residue, or a peptide containing 2 to 3

amino acid residues with the N terminal of A directly a__itached 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 atkynyl 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

coor' cl‘,oorzf c‘:oorzf
I
-N-C=C-§, -N-C=C-0, -N-C=C-N_

{ | o R;
25 a . e i
R Rj R Rj Re

Ril

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



1) 8 10%)& ()-*! 10% ()-*! 10% ()-*S10%4& ()-& 0% ()-"L10%4& ()-
10/ B_BWU31/ !'! 1094HH& ()-*! 1094HH& ()-*!" 1094HH& ()-*!" 10% & ()-*!
10944H& ()-*! 10% & ()-* /M- @!! sml0% & ()-smilO%& ()-, # 168& 10H
10H, ? 10%& () -! Q89! 10%UQHQHE () - z0j aB~ @ ! ! Rugdst 2664
109& () - 9109%& ()- 109%& () - &LO% ()-y!f&I0YB3& ()-y@O0% ()-jA aB~ @!!

"t 1098 ()-1 109&' ()-3100& ()-&10%& ()-s10%&' ()-!\1Ygl0% )& ()-PaB~ @!!
Y410%&' ()-!t3/ 10%AA& () - 4Y+109%&' () -) 10%86%) - F( 10%& () - 4& 10%&' ()-[~_@!!

1110988 ()-" T 1090€ ()= 1R KprafbRRHONE didy oS ddm of Braf OB O - YaB-_@
of 1to 4 carbon atoms;
R, represents lower alkyl having a straight or branched chain
of 1to 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, methyithio, lower alkoxy,
trifluoromethyt, trifluoromethoxy, difluoromethoxy,
trifluoromethylithio, methoxycarbonyl, ethoxycarbonyl,

10 methoximino-methyl, methoxyiminoethyl, 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 fiuorine,
chlorine, bromine, lower alkoxy, lower alkyl, methyithio,
trifluoromethyl, trifluoromethyoxy, difluoromethoxy, and
trifluoromethylthio;

20 and Y is selected from:
@) lower alkoxy, lower cycloalkoxy, Iowe} 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 heterocyclylalkyi,
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:



L&z 1090& ()-VY109a& ()-3L& 10%& ()-!1

y109&' ()-f1090& ()- " 110%2& ()-Y,{YaB~_@!!

&810907& ()-9"10%1 & ()-S 109%F& ()-S! S109%& ()-S9 109%& () - L10%Wkiqlisr XgddE~_@
1l F1 109F& ()-y/ 1099& ()-3, 10%& ()-&F+1090& ()-&) 1090& () - ( TG ¢ ()-40
dE:/ 10T 10T>10%& ()-; 109%& ()-

8109%& () -g7109%& () - 4F4s109& () -z2F109F& ()- 3QxY:/ 10T Y10%@&' ()-z
S10%@&' () - 4mLO%@&' () - z&F10%@&’ () - &F10%@&’ () - " 1@ ()- 10TgMiB: /

10T! | &109%@3&' () - f 93% 10928 () - OF" §0%@R' ()-S GLOYE' ()-  109%@& () -

GLO%@& () - 3M &0} "2/

10T610%&' () - &510%@' () - &4s10%GE. &1-&210%@; ()-!1S+10%&' ()-!\U+10%NV& () -5b@
10T! pFO10%APA& ()-2z | 10%& () - | 10%4& ()-#10%& ()- 10@ 10@

10@10%@&' () - ak' z[ 9b@ 10T! yodDURigRRE }epfwmfdomqém joyver cycloalkyl,

10%H&' () - 9s10%4& () - T! N3L1094WdNH&1erdeytifERHOREE&cyidyl Zay1 BFRGrylalkyl

10T! y&3Z19%& () -/ S10%4& () - _ ST

9- 10%4& () -f | +@0%4& () - L* 10%hereir) thegikybpigrematictingds prtiamally

10H>10%H& () - <10%H& () - : S10%bdtitutéd Gitl) Va2 clibti&ht Wdfeclad sk V& () - yxY:/
10HF 10%<&' ()-F10%<& ()-4& 10%&' ()-zS3109R& ()-S310%& ()-"s10%& () -

10H\ fi sdE: / group amino, alkoxy, hydroxy, halo, amino, alkylamino,

10H810%<&' () - 910%<& () - 910% &idiytdnkfB=& () - 910%<& () - 10%<& () - zX[ aB: /

10H) G10%<&' ()-0933(10%<& ()-' 10%<& ()-% 10%<& ()-$10%& ()-1\Y

109%°PMPME! () -/ VzX9:/ 10Hs: MLO%&' ()-! Nl 4109B<B<& () -z! pl 410%l<d<& ()-z!f

| . y109@<ZX& ()-g'k |.y1Q8p : &a(QarthntolPgredp bb form@: 10H 10%<& () -! &3

Z109%&' () - &3 Q% H dfodp

l
R?-N-C-

(
0]

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

) amide of formula:
20 - o

|
R2-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
alkoxycarbonyt, lower arylalkyloxycarbonyl or N
protecting group and R is hydrogen, lower alkyl, lower
35 alkenyl, lower alkynyi in which the unsaturated bond is

at least one carbon removed from the N atom;



Z10%<&' () -, #s10%& ()- 10< 10< 10<S> 10%& ()-[ A}*<_ @

10H @! f 10%<4<& () - MLOY%&' () - S! @- 10%<4<& () - 10%& () - 10%<& ()-! XY10% <L<
& ()-A$F k}"?_@ 10H " FA109%& () - 210%& ()-!k/ 10% & ()-zs)APAbidkst dado

| 96 109&' ()-!k | 9% 10% <_<& ()-k-bC 10H sF10%& ()-z"s10%& ()- 10< 10<
10<9?10%& () - Y7 10%<& ()- 5510%& ()--vcdEbC 10H!

910%<&' ()- @O%& ()-" 10%& ()-110%<& ()-&10%& ()-sF10%& ()-z!ea?bC

10H! | DYy Z109B<8<& ()- S10%<& ()-10%& ()-L10%& ()-! D | 10%B<8<& ()-fl 10%
& ()-fmMBbC 10H ! @, 10%<& ()--: 10%& ()g3 , 9L0%& ()-!k

' 10% <_<& ()-$: 10%& ()- Sf# 10%<& () - Lf ghi xuj _@ 10H ! #s10%& ()- 10< 10<
10<> 10%<& () - S8y10%<&(Q) - ! dlegrhokiemnyly.. 3@10%&' ()-fx$ }"?) _@

10H! S10%& () - @O0%& ()-f!\Fz10%p& ()-! kF 109& ()-0L Z10We& ()-L

Z10%& ()- #-prdBj _@

10H ! f' 10%b& () - Sf&10%&' ()-sﬁ@é%&' ()-"s!310%& ()-gs! 310%& ()-g3

10%8& () -4 MiBj _@ 10H! | pS210%bé&' (- 010%& () - S/ 10%& () -

T-10%& (9-° S, 10%& () - *Y10%& (14- (BCDETrbC 10H! ! s3 F10%& () -, #10%& () -
10b 10b 10b>10%&' () - Lf 810%&. ()5 S210%& (')-rl }aBbC

10H 10% & () - f YF10%& () - wnt ? being as defined dbove;

(10) suifone of formula:

O

10 |
R?-S-

|

O

with R? being as defined above;

15 (11)  sulfoxide of formula:

R?-S-

|
0

with R? being as defined above;

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

(13) lower alkyithio, 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:
- CH, - NR*R*



109& () - F109%& ()-! X 10% brb& ()-0s3 F10% & () - dD$aBbC

10H! sy) @0%& () -
10% () - - 310%& () - $UsaBbC
10H! Ly8109%& ()-!ff510%CC& ()-Lf 2109 ()-f 0109%& ()-f/nil

'10%& () - Ssy&s10%& ()-!6u F 10%°bPb& ()--F

0 %ngﬁldgu_st 2002

10b

L*t 1099& () - Ub@ 10H ! L310% . & ()-z F10%#& ()- F10%& ()-Y'L10%& ()-
10b 10b?10%& () - uT+dEb@ 10H ! &10% & () - SY10% & () - &S10% & () - Y10% &' () -
910%&’ ()-910% & () - g+Zqt &a?b@
10H | p- &10%2& ()-2)y10%& () -1 (10%& ()-%y100%& ()-#810%& ()-S' |

10%ss& ()-SNaVK@ 10H! ! 10z 1Gewhich R® and R* are independently alkyl aralkyl .
10z?10% & ()-1710%& ()-510% 0(V & 0/&' VK@
10H s10%@% () - s10%a& ()-z! f %@&ﬁgﬁ%‘ %ﬂ?%&"{yf‘%a&i KeRs 1 0o () -

} A 2VK@

tog ether form with the N-atom a five or a six membered

10H 9, &S10%@& () - 9@ 10%E& () - L1

I N?2VK@

ring s & fdm! Itrﬁelgr%ﬁgl) ?pendmyjl, py%léu)\y_l,l X109 () -
10H 610%@& () - !t/ 10%& () - z9- pRpR@Ringl)with the MEp{sitiddrct PiseRiz(ne-dptioddMy&' () - g

& ()8V_@10H 10%¢& ()-! lo%gbs%)uté/d wu?h pyrig‘yl( l)1etX|"'o%9c(:) y! ,%Ié)l,_argllgy@a%g @

2.

aryl.

3-5 disubstituted 1,2,4-thiadiazole compounds, having the

10 general formula (lt):

15

20

25

30

35

U]
or their pharmaceutically acceptable salts thereof,

wherein A-W.is glycinamide, leucyl-proline, isoleucyl-proline, leucyi-
octahydro-1H-indole-2-carboxylic acid, isoleucyl-octahydro-1H-indole-
2-carboxylic acid, leucyl-actahydrocyclopenta[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-thiadiazale ring or
an isotere form thereof and W is -OH, -NH,, lower atkoxy, lower
alkylamino, the amino acid A is selected from the group alanyl, B-
alanyl, arginyl, aspartyl, glutamyl, glutaminyl, histidyl, isoleucyl, leucyl,
lysyl, methionyl, norleucyl, norvalyl, omithyl, phenylalanyl, prolyl, seryl,
tryptophyl, tyrosyl, valyl, 4-aminobutanoyl, 2,6-diaminohexanoyl, 2,3-
diaminopropanoyl, 2,4-diaminobutaﬁoy| and 2,5-diaminopentanoyl,
when A, is 2,6-diaminohexanoyl, 2,3-diaminopropanoyl, 2,4-
diaminobutanoyl and 2,5-diaminopentanoyl, the N-attachment point is
either at the o-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,
norleucyl, norvalyl, ornithyl, phenylalany!, prolyl, seryl, tryptophyl,



10@ 10%&' ()-5/ j aB_@ 10H 10%& () - YF10%&' () -

100/d|0&' ()-(:)LO%:&' ()-3‘ 100%0& ()-! :['I 1000/dolb&' ()-] ; dE_@

Bt o ot Tl 2 s 2

10H " 3910%& ()- f 210% & ()-1kf/10%b& ()-z -10%& ()- y)10%& () -

"10%& ()- 1_@10H T 10%& ()- !p 109XX& (}f "910%& ()- 10b 10b

10b?10%& () -F710%& ()-1i _0ozX6_@ 10! NF3: Do ()- 'f F3:10%& () -

'16::% ' ‘10(())/%50& () - tyrosNILORH : :()ndsgdewa@%’w&c(éhy&lowclﬁ@&e@caa@ahy} rg\=

f5810%22& () - 3i0(}/§c§t%l)yéfégti%a>/%lg aig]eyr %&Qg%onyl octahydro-1H-isoindote-1-

10: NIY10(Vd'&; () - sS10%Tisorly), othPdieycloperEaR el toie) -CedHA §,2(9,4-8210%0 & () - 9kdBg\
! - 0,

égo%—g&?&?ﬂlgﬁét krgr(yd@iégﬂs@%wofrﬁa% Q& ée)cahydro 3-isoquinolinecarbonyl;

10! NI 71890 &' () - &2nl0%T &' () -z/ @O0%& () - 9&, 10%& () -2z&, 1090 @& () -z9+: 1090 &

()-"2bC 10t N 10%:3%&@'55 sgéxected 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, atkoxy,

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, carboxyl;

(4) a ketone group of formula:

o
re-&-

25 in which R? represents lower alkyl, lower cycloalkyl,
lower heterocyclylalkyl, heterocyclyl, aryl, lower arylalkyi
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:

Nee.

i
O
with R? being as defined above;

35



mMo% P& ()- &Y ml0%& ()- "10%& ()- 10T 10T 10T> 10%& ()-2{ [ : 1 dEbC
10! N &10% &' () - &&s10% & () -10% & () -
&&10% & ()-9 10% & ()-yl0%& ()-:!!"#Me##dEDC 10! NI ) 10%2 &' 49 AM&M%&()_
&10% & ()-"10%& ()-!10%& ()- &10%& ()- SH7$@$%%Wb@DC
10! Nt k5S10%z& ()-F110%& ()-F110%& ()-,10%& ()- t,10%& ()-
Y+S10% &' () - %&! &" &#&$P&3&QX&HLC 10! NI &F 1098 & ()-&F 10%& ()-"" 10%& ()- 10z
10z 10zL?10%& ()-810%& ()-&8&=""""' =(dEbC . .
10! Nl 109%2& () - 910%4& () aminenloweralkyamingdeveer dialkytrogine: () -
L10%& ()-=(((k)))f*dBbC
10/ NPT K " 10%z& () -$Y10% & ()-S& 10%& ()-&9f 10% &' () - S&10% & ()-9&10% &' ()
-f*** +K++, A?2bC 10! @10%rald€)o_fformula:
I'p/ 109& ()-Tl.10%& ()-, 10%& ()-1+@0%& ()-!\""10%& ()-,L, h,,,----dYNC
10!'N 10z 510z 10zL?10%& ()-:pl0%& ()-910%& ()-710%& ()-210%& ()-
--?---,..a?YNC 10! N' f 1093Q8Q&. fy)-- ! a9g10% . & () - 109 ()-F GLO%B& ()- F
GlO%&' ()- #109%&' ()-. |

H

with R? being as defined above;
10
(8) a group of formula:

-N-A-R

Ly
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 formuia:

OH

I
25 R%-C -

I
H

with R? being as defined above;

30 (10)  suifone of formula:
O

1
R?-S-

i

o)

25 with R? being as defined above;

(11)  sulfoxide of formula:



/ T/ 30" 11$2} [ 9YNC

10! ! p” YY¥B10%=& ()- @ kYY¥S109B8&' ()- @ N10%&' ()- @\ 10% ) & () - @O%&' () - 10%&'
()-$2.223i 44444z[ PE: 10!'! 10 10 10S9? 29 August 2002

109& ()-!a3F710% Q Q& ()-f!t3110%&k ()-y!tF3. 10%& ()-y, 109& ()-24450555dEPE:
10!! 10s S109%@& ()- 10%@& ()- : 10%@& ()-L Z10%@& ()-zL

Z10%@&' () -z" &10%&’ ()-566{67T7] 7h7aBPE: 60! !

10 310%@&' () - F10%@' (R2.EQ%@& ()-!t 10%@& () -z 310%& ()-s 10%&& ()-h777]8
8=997?PE: 10!! 109*10%@& ()-!t' 10%& ()- SL&T10%@ ()-!fL# 10%@8% ()- SL
"10%@& ()- 10%@& ()-99!:00 ;;dEPE 10!'! 10610%@& () -

& 2109%@&' () - &010%@&' () -f/ 10%@& () - 9- 10%@& ()-9f , 10%&& () -;

0<K<L<MKN<] <{ <=bC 10! ! WIAH?2 ek %4sSefihedsdovE10% U& ()-4"10% u& ()- 10@ 10@
10@P10%E& () - &y8s10%@&' () - =<=[ ===%>dEbC 10! ! 10910% u& ()-gF10% u& () -
910% u& ()-910% u& ()-9910% & ()-gY9Z10% u& ()->R?<@@B" B} *?bC 10!!

10°Y. L10% u& () - )} 8% Wéifdnanlidel Fforsud:) -
S%40% & () - S! | 3910 QvC& ()51 X3910%IU& () - " BYBKCC DCDDDEDFD YNC

|
R?-S-N-

10 & 4

with R? being as defined above;

(13) lower alkylthio, lower arylalkyithio, arylthio;
16
(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,
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, pyrrolidinyl,
piperazinyl with the N-4 pasition of piperazine optionally
substituted with pyridyl, heterocyclyl, alkyl, aratkyl and

aryl.
30

3. 3-5 disubstituted 1,2,4-thiadiazole compounds, having the general formula

a):

as Y



10!'! 10 10-u 10-u 10-u, L?10% u& () - &10% u& () -zl 7MLO% u& () -

9Y110% u& () - z29010% u& () - FDUDsDD\ EHFZFaBYNC 10! !

10s10%r&' () -1 10%& ()-! pFF 109& ()-L Z10%m& ()-L 29 Auqust 2002
Z10%& () - " &10%& () - ZF] FMSGGHI dEYNC 10!! 10 (' 10%r& ()- S#10%& () - 3
S10%& ()- | 10%M& ()-s10%& ()-310%& ()-I\I111Jf JIdEYNC 10! !

10L210%r&' ()-L 110%& ()-/:10%m& ()- , 10%& ()-"

+10%18' () - ) 10%1& () - JIKKKKKKK~ @10!! 1683 F10%& ()-" 10%& ()- 10m 10m

10n?10%& ()-!k5: 10% ' - L 410%m& - Kl alL N~ @10!!
1XF 109%& () - @LO%&: (‘3’-‘%&{‘% mag ‘eéﬂf%gptiﬁtl'iéﬂbg{%?h%fss
F109%X+X+&' E g - MJ NZNihéviol?Gs a@atiihd acid residue, or a peptide containing 2 to 3
' X FOL0%& () - SFYA0%& ()-.SY"  10%& () - J,10%& ()42

\1 109 () - z109%& ()2en ﬁ‘@f@dﬁ‘@{ fﬁﬁ'?'“?'%ﬁfﬁ'@/&{"e(d)t?yl PEmetB¥mae: () -

. 109 ()},,3+100/&' ( ) of S) STBOBERX (0 th¥ BEIIUR: 1, ). 4-tERBIRRMRRRR-or @ 1isterit |3
-yl

) ! 0 ! -
Z10%°& ( 0% 8?0‘1)1 thereof, X is a spacer selected from the group of formula
——NH—ﬁ ——NH—ﬁ—CHz
Y 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 remaoved from the N or 0 atom;
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,
0 hydroxy, halo, amino, alkylamino, dialkylamino;
2
(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:
0]
1
R%-C-

35



10 10 10@? 109 ()-8109% ()-!KF5: 109 ()- R6SSS TPTTdB~_@ 10! !
11\ 1099 T& ()-S109%T& ()-sYL0%& ()- 109%F& ()-3F109d& ()-L3

Z1099& () - yT?2UUU, VIWIE~_@ 10! ! 29 August 2002
1> &F" 10%0& () - @F" 109%F& () - @Y10%& ()-9! 1090& ()- LI 109%& ()- TL10%& () -V
W WKUXXXdE~_ @ 10!! 11/ 1090&" ()-4. 1090& () -, 109& ()- &) 10%& ()-S

(&109GT& ()-  &F"1094TR& () - @XBYeYYYZZZdE: / 10

10T&?109%& () - 8109 &' 21099& () - f 22* ZHzZ
O[ [ A\ xY7/ 18" f 109%& (§ ) f'\?(""é%%& %m%ﬂ;g@%a@ %g%‘%’“&low ()9#10%&' ()-
é%&l& ?]( ?] ?;;05&} [ <7/ 101¢Wt§r0mr®ycmlbﬂ<yl&héieﬂd&9‘('))| aylHfioeeRatlk|t S 10%& ()- S
10T! ! af 5109%& () - ! I af 51 W&"‘ﬁ‘ﬁ’gt%%}ﬁ' Py arpaticing i pptonally

k- 109%& ()-S*10%& () - f aasaibstiiisd bith 103 R lsawmquc)ed&mmtwm&' ()-S&3

Z10% & ()-S"L10%& ()- ]ﬁngOan]nﬂé‘?allgon/@\y@oxp %W%Wgﬁplgmmo

10T! ! aLF10% & () - F10% &
L109% & ()- F&L0% & () - @iakgesning.- | K109& () - f ddeeef f[faBbC

(5) a carbamoyl group of formula:

H

I
10 R?-N-C-

|
O

with R? being as defined above;

(6) amino, lower alkylamino, lower dialkylamino;
15
@) amide of formuia:
(0]

|
R?-C-N-

!

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

R

25 wherein A is as defined above and the carboxy!
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) alcohotl of formula:
OH

R
|

35
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with R? being as defined above;
15
(12) sulfonamide of formula:

o

I
RZ2-S-N-

|
20 O H

with R? being as defined above;
(13) lower alkyithio, lower arylalkyithio, 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;

(15) a group of formula:
- CH, - NR*R*
in which R® and R* are independently alkyl, aralkyl,
heterocyclyl, heterocyclylatkyl; 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,
piperaziny! with the N-4 position of piperazine optionally
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or their pharmaceutically acceptable salts thereof,

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

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;

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;

(2) lower alkyl, lower cycloalkyl, lower heterocyclylalkyl,

heterocyclyl, aryl, lower arylalkyl, lower arylalkenyl,

lower heterocyclylalkenyt wherein the alkyl or aryl ring

is optionally substituted with 1 to 2 substituents

15
20
and Y is selected from:
25
1) lower alkoxy, lower cycloalkoxy, lower arylalkoxy,
30
35

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

amino, atkylamino, and dialkylamino;
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(4) a ketone group of formula:

5 'e)
2 II_
in which R? represents lower alkyl, lower 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 carbamoyl group of formula:
15
H
2

|
REN—C-
with R? being as defined above;

20
(6) amino, lower alkylamino, lower dialkylamino;

) amide of formula:

i
25 Rz_ C—-I}T—
H

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

[
Rl

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
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f oA

(10)  sulfone of formuta:

i
15 0

with R? being as defined above:

(11)  sulfoxide of formula.:

20 Rz“ﬁ"
s)

with R? being as defined above;

25 (12) sulfonamide of formula;

0

, M

R&~S—N-
[
8]
30 with R? being as defined above;
(13)

lower alkylthio, lower arylatkylthio, arylthio;

(14) 2 group of formula:
35 ‘CHz'A‘W
with A as defined above and the N-

directly attached to the methylene
defined above;

terminal of A s
and W being as



1009z X9E7! ) 10%@& ()-!"y10% I & ()-'!N'yl0%@e& ()-' 310%@& ()-! 10%@e& () -
TO10900& () - @<zl "P1"10%g& ()- 10YY 10YY 10YY!, nmLO%Y& ()-!, mO%aT& () -
C, mMLOYB8& () - +10%@& () - &4VQWU3APL! ~ 109ZZ& () -! 109KX& () - ! 29 August POO2
y1l09%Z272& ()-:! yl0%go& ()-:!6yl0%& ()-: @& V7 "P1l!  $10%& ()-g!

$10% /& ()-g! $10%p& ()-g NS10URy4)-g! p f10%U& ()-!yf10%& ()- @9:;
<Kzl "P1"10%& ()- 10ww 10ww

10w ;' 10%wWe& () - @io%ﬁ@ue)of farpeogkgk& () -/ 10%g& () - K*gh< P1"! 10% E
E& ()- '10%z& ()-gyl0o%8. (NR&O%Z&' ()-

y&10%& ()-S!y10%z& (M /| aB P11 y&10% & ()w@ 098 (

"109%2& () - S3s10%¢& () - fodueh ) aﬂ%'R e%&"QE)Pe“sﬂ xszra ky'

10! pY: z10%& () - S810W&hét)sroc @ﬂ%éo@c T@ﬂW@ﬁ&R@)ﬂh‘énl&%ﬁ&' ()-S,,:10%& ()-
234CFPR_ gHL 10! p10%r& §) 10%r& %1 S10%8! (%e "10%& ()- 10
10j | _wX9H1 10L$10%r& ( 0991!5‘@7&{9"(')‘"“3 ai%ﬂ/&ﬁ(’? Of# by membered

10%~& ()- @6 s10%& () rifd Wé'd:ﬁorﬁ) Cbgﬂﬁd
" F110%m& () f/ 10%r& (2) l | OLI (W O%BS g 10%7& ()-ORY{|}~rs4
1s10%& ()-1"" 10%& () tpgrgzqﬂ ith theN posutlo piperazine optionally

10! 6PsF7- 10%&' () - ! sF7- $@dmideddiwith) pyrid{d Materoydl, dikyf aralky! and
110% & ()-!sL10% * & ()- ! ,_100/55&' ()-!
10
5. . 3-5disubstituted 1,2,4-thiadiazole compounds according to claim 1 or2
wherein A is glycol, Wis -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-

15 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.

20 8. A compound according to claim 5 wherein Y is cinnamyl N-(3-Phenylaliyl)-
[1,2,4]thiadiazol-5-ylamino]-acetamide.

S. A compound according to claim 5 wherein Y is 1-H-Indol-3-ylmethyl N-{3-
(14-Indol-3-ylmethyl)-{1,2,4]thiadiazol-5-ylamino}-acetamide.

25
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.

30 11.  Compounds according to claim 10 wherein A is leucyl-propyl, Wis -OH and Y

is as defined in claim 1 or 2.

12. Compounds according to claim 10 wherein A is iso!eucyl-propi'l, Wis -OH
and Y is as defined in claim 1 or 2.

35
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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[1.2 4]thladsazol-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-yi)-L-isoleucyl-L-profine.

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)piperazinyi-
methyl]-1,2,4-thiadiazol-5-yl}-leucyl-profine.

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 methyl ester}.

21. Compounds according to claim 3 wherein Xis -NH-C-, A, Wand Y are as

|
defined in claim 3. (o]

25

22. Compounds according to claim 3 wherein X is -NH-C-CH,, A, Wand Y are
|

as defined in claim 3. 0]

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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28. A compound according to claim 27 wherein W is methoxy, which is
N-{(3-methoxy-[1,2,4]-thiadiazol-5-yl)carbamoylmethyl}-L-leucine-L-proline.

10 29. Compounds according to claim 4 wherein A is phenylalanyl, R' is hydrogen,

R is carbobenzyloxy and Y is as defined in claim 4.

30. A compound according to claim 29 wherein Y is methoiy, 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-carbabenzyloxy-L-phenylalaninamida)}-
[1,2,4]thiadiazole.

20 32. A phammaceutical 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 according to claim 2
25 or a pharmaceutically acceptable salt thereof together with a phamaceutically

acceptable diluent or carrier thereof.

34. A phammaceutical composition comprising a compound according to claim 3
or a phammaceutically acceptable salt thereof together with a pharmaceutically

30 acceptable diluent or carrier thereof.

35. A phammaceutical 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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with a disease or disorder.

40 The use of claim 39 wherein the diséase or disorder is ameliorated by inhibiting at

least a cysteine activity dependent enzyme.

41  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.

- 42 The use of claim 41 wherein the disease or disorder is ameliorated by inhibiting at

least a cysteine activity dependent enzyme.
43  The use according to any one of claims 39 to 42 wherein the disorder is acne.

44  The use according to any one of claims 39 to 42 wherein the disease is common

cold.

45  The use according to any one of claims 39 to 42 wherein the disease is

inflammatory joint disease.



