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TRI AZOLOPYRI DI NES FOR THE TREATMENT OF THROMBOSI S DI SORDERS Cr oss- Ref erence
to Rel ated A‘,%)Lq g_}l on This application clainms priority fromUnited States
provi si onal ‘app 12ation 10 Seria! No. 60l 094, 231, filed Ju'f?"i‘s?w“’fé?% t he
contents of which are hereby incorporated by reference. Field of the
Invention IS This invention relates to certain novel conpounds, their

synt hesi s antitid bfghe Inyestidror t he treat ment of thronbosis disorders. Mre
particularly, the conpounds are fibrinogen receptor antagoni sts which
inhibit platelet aggregation and are useful mtreating thronbotic

di sorders. 2fRIBZCHORXMRIDINES FIDR THE FREATMENTROEI THRAYBOSIBL | on consti t ut es
the initigal HDPHORDEREC response to curtail 25 30 bl eeding i nduced by

vascul ar injury. However, pathol ogical extension of this normal henostatic
process can lead to thr ombus f or mati on. The final, conmmon pathway in

pl at el et aggEESENEHIEence tpiRelated,Applisation £ pr nogen to activated, exposed

pl atel et glycoprotein I Ib/1lla (GPlIb/lI1la). Agents which interrupt binding
of fibrinogen to GPllbl1lla, therefore, inhibit platelet aggregation. These
agents are, ther érﬂ‘@r@P"Gﬁi@f‘&la'mﬁquf@dquﬂb’nmfhﬁﬁﬁﬁtmﬁ\@%w@ aplcakambot i ¢

i sor der 0 SuSBidtNoA64/1864 381 A N3 Tode VAR ol T HBGAY 11 A

i nfarction, uns [ e angl na, cfusion fo OWI ng thronbolytic therapy
and angi opl aiscgrpoiatdd mreum, and a variety of vaso-occlusive disorders.
The fibrinogen receptor (GPIIblllla) is activated by stimuli such as ADP,
col I agen, angielddiamdinRemioRosi Ng bi ndi ng domains to two different peptide
regi ons of Arerurn ~i R~T ~UR~~~~n WO 00/ 06S70 PCTNS99116572 fi bri nogen:

al pha-chain Arg-Gy-Asp (RGD) and ganma-chain

H s-Hi s- ligu- G y G Hiidindadton rébfs @er@ﬂnd%@ﬁ:o%ouﬁwlt%%@y)an%4op' 411 ).

Si nce these peptide fragnents t hensel ves have been shown to i nhibit
fibrinogen bihetiusg fardhesppatment efdhrombasigdisprdetst Mare perticulagnihe s woul d al so

serve as an based
nt agoni sts AoEogs3re thibeh@tiecehbl Sladdiide Wich HERSIAEL BEHERIOT

GPl I bl 111 a amddpteaisefidin tsepying fmomboticalisprderdo- 438857 (L. Alig, J. Med. Chem
1992, 35, 4393) has an 1 C50 of 0.094 ~Magainst in vitro thronbin-induced
pl atel et aggregati on. Some of these agents have also shown in vivo efficacy
as anti t moomBatkaowrgbofitse bwentionn sone cases, 10 have been used in
conjunction with fibrinolytic therapy e.g., t-PA or streptokinase, as well
(J. A Zabl ocki, Currenf Pharnmaceutical Design 1995, 9, 533). Accordingly,
it is an object oPiatdiet dggvegatlbmoormtuiteiethé irfitial bempetatic fespbinszito Lortair e

ant agoni sts qf b/ 11 S anot e invention to

et Ty compRSNg e BARPBHT D%t Bl BrLg R Ghor s g t he

bi ndi ng of f idefrhao@eibstaticErbdesb kb Rad An@kdrabusdibRationd fTHelfingl, i nvention is to
i dentify conpounds whj ch ar(? useful for tr'gatb%gnthr rrbotlc di sor ders.

Still anot’ herCOBW‘%anté}\f'alf R IRtRIeEAGIreRRtIPR ig PHBIRIAS for treating

t hronbosi s dla‘i:Wéi@d Sexaﬁséu?pleﬁle& b@c@&@fémmmafebmlbmd)r Agets whighent i on. W
now describe a series of t ne c whi ch act as

ant agoni sts dPtetspt Hnqging Sf{%m'ﬂo%ﬁ g@*ﬂf”f@?%‘?@a‘f‘h‘ﬁ@ PEg'®nbot i ¢ di sorders.

25 Summary ofadgh&yakin.emhéiagtnts 4te afiertors NISRRAN irdifedti %naﬁéettrﬁéd@@dcormounds
represented by the follow ng general fornmula (1) or
thrombotic disorders such as arterial and venous thrombOS|s acute myocardial

30 infarction, unstable angina, re-occlusion following thrombolytic therapy and
angioplasty, inflammation, and a variety of vaso-occlusive disorders. The
fibrinogen receptor (GPlIb/llla) is activated by stimuli such as ADP, collagen,
and thrombin exposing binding domains to two different peptide regions of

1

Tl T

*G00001*

(AR

*159159*



2 W 00/06570 R~rs R5n Ro~~RE NA\NN\N~N_~=NMMAA((I) (I)
wherei n Mis(CHZ)m CH=CH, CH=CF) CF=CH, or CnC; 5 n is an integer

sel ected from 03 or 2; PGI/US99/16572 - Ais selected from

pi peri di n-2-YP9%5Wer i di n-3-yl, piperidin-4-yl) piperazin PCHyS996s2

B A G b ek B '
al koxycar bongly-ara-gs(Ein- A@G@J kspcyauanWAmmwembmn) F@mbé tHuser Ogen Rz
is selected from hydrogen - al kyl or preferably, is 15

hydr ogen; R §eptides @%ﬂgd‘hf*'t“éﬂ'\v?ﬁ/m‘f?gt@?”cﬁm@(‘ég thﬁ)ﬁ*mnomém'ms R | s
sel ect ed 20 GBIy Y RBsdic oftiess f%gméhts%onﬁal@sﬂg IaQ%h'%\jE go@{_fdgr ably Rio

is hydrogen; Y is selected from
( CH( CO2Ra CHfaay, pricCtethisamEntion, pofent RGH-heseg- b&}d ayeahﬂed reve@leds sel ect ed

fromC, -Ce a ﬁ\%# )al kyl or
het er oaryl ; W‘J'\Aﬁ%'b%@% /bfﬁﬁl%%%ﬂﬁfnd? a\{élFt %g(‘%baf"r O ydr ogen,
C, -Ce al kyl &o-438868 (lc\yWibpalMsd. Chpneﬂe9htﬂ5y4393&) has ahyCgmoih09%uld i s an
|pp';fe g?;bfi l e%tggg\stg_ur'\?/ltro%hromblﬁ-lnguced &atelet grggat%%l %%tmeedoffﬂqgsrg algenzs) or 3,
have also shown in vivo efficacy as antithrombotic agents and, in some cases,
10  have been used in conjunction with fibrinolytic therapy e.g., t-PA or
streptokinase, as well (J. A. Zablocki, Current Pharmaceutical Design 1995, 1,

533).

Accordingly, it is an object of the invention to identify compounds which
15  are antagonists of GPlIb/lila. It is another object of the invention to identify
compounds which inhibit platelet aggregation by inhibiting the binding of
fibrinogen to GPIlb/llla. Another object of this invention is to identify
compounds which are useful for treating thrombotic disorders. Still another
object of the invention is to identify methods for treating thrombosis disorders

20 using the compounds of the present invention.

We now describe a series of triazolopyridine compounds which act as

antagonists of GPIlib/llla and are useful for treating thrombotic disorders.

25  Summary of the Invention

The present invention is directed to compounds represented by the

following general formula (1) or (I1):



Zis COZRB; 10 R5 is selected from hydrogen or C(O NHQ CHW r CO2Rg,
preferably R5 is C(O NHQ CHW r CO2Rg; wherein Qis sel ected from CH2,

CH aryl, CH-heteroaryl - CH substituted-heteroaryl or C - aIk |,
preferably, M99Q6%0p" CH subst it ut ed- het eroaryl or CH-heté’ ’éJIS 57}5 Wis
sel ected from hydrog or N(Rg) T-R7, preferably Wis hydrogen when Qs
CH aryl or CH heterodf¥, and Wis N( ) T-R~ when Qis CH2; Rg is selected
from hydr ogen, preferably, Rg is hydrogen; T is
sel ected froRy rably, Tis C(0); 20 R7 is
selected fromC, - , aryl, ar P al kyl, ar(C, -Ce)al koxy, C, Ce

al koxy, (C, -Ce)al kyy am No or unsubsti {\’ut edNor substl tuted heteroaryl (Co
C8)al kyl; and Rg is rogen, C,-Ce al or CHzC(ONR'R, Z, preferably, Rg
i s hydrogen or O NR'R, z; whereiyy 25 ’E? and R 2 are each independently
sel ected from hydjogen. C,-Cg alkyl.jor C3 C8 cycloal kyl, preferably, R
and R Z are C, -CBAalkyl; mis an intkger selected from1, 2, or 3,
preferably, mis ].) or 2; 30 r is an |nte( selected fromO or 1; and R 5
is selected from ydrogen or C, -CB al kyl gref erably, R 5 is hydrogen; and
phar maceut i cal | y woerejptMis (EHadrht SHEGHr @UFCF4CF O 908856570 PCT/ US99/ 16572
Preferably, the conpounds of the present invention are of the fornmula R-s
Rio ~ ~~Rs _ N ~NishariVhiegér {digctdd frdre0eior® i s {CH2) m CH=CH, or C=C; and
all other variables are as defined above; and pharmaceutically acceptable
salts thereof. LnAcmﬂeelaﬂ&mlcbrﬁ@men@m 2-Yiepip BBy Digesidinheyic piprizmd of

formula (1) or n Mis (CH2)mor CH=CH R5 is
C( O) NHQ CHW 'Y OI‘QVQM-&VEPP&@%%&t ed from CH2, CH heteroaryl or
CH-substituted het eroaryl; Wis sel %from hydrogen or N(Rg) T- R7;

N

wherein Rgis H T is C(O);

le
10  wherein Rg is selected from hydrogen, C,-C, alkyl, CH=(NH), CMe=(NH), C,-C,
acyl, C,-C, alkoxycarbonyl or ar(C,-C, alkoxy)carbonyl, preferably, Rg is

hydrogen;

R, is selected from hydrogen, C,-C, alkyl or C,-C; acyl, preferably, R, is
15 hydrogen;

R,, is selected from hydrogen or C(O)N(R1)YZ, wherein R: is selected
from hydrogen, C,-C, alkyl or C;-C, cycloalkyl, preferably R is hydrogen;

20 Y is selected from (CH2)p, CH(Rs)(CH2)q, (CH2)qCH(Rs),
(CH(CO2R4)CH2)q, (CH2)qCHOH or piperidine-3-carboxylic acid;

Rs is selected from C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyi, aryt, ar(C,-
C,)alkyl or heteroaryt,
25



R7 is selected fromC, -CB al kyl, aryl, ar(C, -CB)al kyl, ar(C, -CB)al koxy, C
20 CB al koxy, or (C,-Ce)al kylam no; Rg is hydrogen, C, -Ce al kyl or
CHZC(ONR'R, Z;, wherein R' and R Z are each independently C, -C8 al kyl ; Ro

i s hydrogen: W8S i 5 sel ected from hydrogen or C, -C4 al KEGTU$991672: 30
and all other variables are as defined above; 5 WD 00/06570 - )

PCT/ US99/ 1b572 anfdiphelestad éom hydrdognaGcepallyllos Cs-dl, teyclodieyl goéferdbly, a cl ass of
the invention js the conpound of formula (1) selected from OR-3 OR-s iRs
NOHN ~ RyF*RWYIOR-3 ONor R~s ~ R 8 ~N ~ ~O- HH HN ~ N Rya ~N HN
wherein Re is hydrogen or CHZCONEt2; R 3 is selected from hydrogen,

3-pyridyl or 3-quhRodd iRdeger §dtedtedirom 2#lzect ed from hydrogen or NHCOzCH2Ph;
and R-5 ig selected fromhydrogen or nethyl; 15 and pharmaceutically

acceptabl e salts §effiRfeqeF¥stEaed frorhNY21 &3, bRueERbiyOR id # the conmpound of
formula (1) selected from

(i-[[]5, 6,7,8-Tetz@?gr@=3-[2-(4-pi peridinyl)ethyl]-1,2,4-triazol of 4, 3-a] py
ri di n-820 yl]carbonyl Jam no] - (3S- 3- pyri di nepropanoi ¢ aci d;

P P, T RRASeed ol BN DRI By ol Gl ©1 4 2 Py
~[[[5, 6,7, 8REas ROWNMQ(CHWSCOARRI pendi nyl ) ethyl ] -1, 2, 4-triazol of 4, \?;\ba] pynd

i n- 8yl ] car bonyl ] am no] - aS- benzyl oxycar bonyl am no- pr opanoi ¢ aci d;
00/ 06570 PCT/ US9owhersipQ is selected from CH2, CH-aryl, CH-heteroaryi,

o i oy 1] chr bony Pl ARG e P repaRi ek s dng o oL =l ey
2- (Di et hyl amgMoestiutehbieroa®d bPCH-heteroaryl;
15 W is selected from hydrogen or N(Rg)T-R7 preferably W is hydrogen
when Q is CH-aryl or CH-heteroaryl, and W is N(Rg)T-R7 when Q is CH2;
Re is selected from hydrogen, C,-C, alkyi or C,-C, acyl, preferably, Rg is
hydrogen,
T is selected from C(O), C(N-CN) or SO2, preferably, T is C(O);
20 R7 is selected from C,-C, alkyl, aryl, ar(C,-C,)alkyl, ar(C,-C,)alkoxy, C,-
C, alkoxy, (C,-Cg)alkylamino or unsubstituted or substituted heteroaryl(C,-
Cg)alkyl; and
Rsg is hydrogen, C,-C, alkyl, or CH,C(O)NR,R,,, preferably, Rg is
hydrogen or CH,C(O)NR,,R,,; wherein
25 R,, and R,, are each independently selected from hydrogen, C,-C, alkyil,
or C,-C, cycloalkyl, preferably, R,, and R,, are C,-C, alkyt;

m is an integer selected from 1, 2, or 3, preferably, mis 1 or 2;
30 ris an integer selected from 0 or 1; and

R,s is selected from hydrogen or C,-C, alkyl preferably, R., is hydrogen:;

and pharmaceutically acceptable salts thereof.



~-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethenyl]-1,2, 4-triazolo[4,3-a]p
‘yridi n-8yl]carbonyl]am no] aS- benzyl oxycar bonyl am no- propanoi ¢ aci d;

[i-([[5, 6,7, 8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1,2,4-triazol 0L4 3-a] py
ridin-8yl] caW MPani no] - aS- benzyl oxycar bonyi ani no- pr oparR§TUSI¥14§72 10

(Di et hyl am no) - 2- oxoet hyl ester;

p-[[[5, 6,7, 8- Tetr%ﬂﬁ&lﬂ@%lahﬁzomom(b@fﬂlﬁ presgréinventionLare, of the formdhof 4, 3- a] pyr
i di n-8yl] carbonyl]am no] -~ 3-thi ophenepr oganoi ¢ acid; or 15

[i-[[[5, 6,7, 8-Tetrahydro-8-nethyl-3-[2(4 Bi peri di nyl)ethyl] 1,2,4-triazolo
[ 4, 3a] py~i di n- 8-yl ] carbonyl Jam noFl ag be I oxycar bonyl am no- pr opanoi c
acid; 20

p-[[(5,6,7,8-Tetrahydro-3-[2-(4-pi pel‘hcéI Z-1-fluoroethenyl]-1,2,4-triazo
| o[ 4, 3a] pyri di n-8-yl]carbonyl ] am no] ben}i‘yl oxycar bonyl anmo- pr opanoi ¢

aci d;

~-[[[5,6,7, 8-Tetrahydro-3-[2-(4-pi perMRn‘yl)E-ethenyl] 1,2,4-triazol of 4, 33]
pyri di n- 8- yI ] car bonyl ] am no] - p- 4- pyri di nepropanoi ¢ aci d;

p-[[[5, 6, 7, 8-Tet rahydr o- 3-[ 2- (4-pi perAdinyl )E ethenyl]-1,2,4-triazol o[4,3
25

(I
a]pyridin-8-y|]carbony|]anino]-aS—4-(3,g-dinethylisoxazolyl)sulfonylaninopr
opanoi ¢ aci d;

~-[[[5, 6, 7% 8- Tet r 3hiPMIs [(@H{g)?n JOHROH, %'r exl) Bn@hineimet Yarkbis4rd bé azol of 4, 3a]
pyri di n- 8 yl ] carbonyl ] am no]-[1S-3-pyridyl propanoi c acid; 30

(3-[[[5, 6. 7. siclied abyur; end pharmasepliqaby acheptableEsalts firargof - 1, 2. 4-tri azol of 4, 3a
] pyridin- 8- yI ] car bonyI ] am no] - pS- 3- qui nol i nyI pr opanoi ¢ aci d;

p-[[[5,6,7, 8- Tetr lnyl nazoi o[ 4, 335
a] pyridin-8-yl]ca 'ﬂégTaroﬁg ﬁlggflo@h%%& logd?g E‘}P ﬁS]OE)%)gBQ%b(?r aci d;
a-[[[5, 6,7, 8-(Tptwiehgint r o- 3- [ 2- (4- pi perld i nyi

) E- et henyllé 1,2,4-triazol o[ 4, 3a] pyridin-8-yl]carbonyl]am no]-aS- 3-pyridyl ac
etyl am no- pr opano agci

(3-[[[5, 6, 7, 8- Tot MR g/"ﬁ%?E'Z{fa%?He?ﬁd. nyl) E-ethenyl ]-1, 2, 4-tri azol of 4, 3a
Lfyri di n- yI ] car %()snlgld g%nglcﬁv%)rb%%%%t yl oxycar bonyl am no- pr opanoi ¢ aci d;

p-[[[3-[2-(4-piperidinyl)ethyl]-1,2,4-triazol o[ 4, 3-a] pyridi n-8-yl]carbonyl ]
am no] aS- 35 pyr i dyIwiheosiaGbis selecied; froab CHp OC idHrateraargliari GlddsUlystiutedpt abl e sal ts
t her eof . WO 00/ 06570 PCT/ US99/ 16572 Il lustrative of the invention is a
phar maceut i cal"™®®@&Pbsi ti on conprising a pharmaceutical |y acceptable carrier
and any of the corqugjggjéctg@ﬁgmy{yggbggpgyﬂ(Ré)irlestrat| ng the invention is a
pharmaceutical conposition nade by 5 mxing any of the conpounds described
above and a phar rmlﬂamh&ﬂ'ﬁ)&" A'd%@ﬁ)@hbl e carrier. An illustration of the

mxing any of t he aRgBbR TR Er Co e aBah i Bk AN pare bl eRa s o

accept abl @gcary hRéxy, E;Q(GLmﬂl)Amnaramsnpl ifying the invention are nethods of:
a) treating disorders nediate treating platel et-nedi ated

by GPlII bl b
t hronbot i ¢ di sor def&iS NYREASSH: g) C%/ﬂhY'BfPﬁn%(OSN& 1@t aggregation in a
subj ect in negd, Fg?fﬁe%fndcﬁmﬁ’rre'e%'cﬂg}d%g@ﬁdynﬂr gr lcngl %g the subject a

t herapeutical I'y ettive 'Anount o the®conpounds or pharmaceuti cal
conposi tions descri bed above. 15 Preferably, the therapeutically effective
anount of the conpRyisdhydsegen; n any of the nethods of the present invention
is about Q@s1 to about 300 ng/ kgl day. 20 Also included in the invention is
the use of any of Rhé sseqeunos esgen bed,-apaxg; for the preparation of a
medi canent for a) t¥eati ng di sorders

ris1;
30 and all other variables are as defined above:

S



medi ated by GPlIIblilla, b) treating platel et-nediated thronbotic disorders)
and/or c) inhibiting platelet aggregation in a subject in need thereof. 25
Det ai |l ed Description of the Invention The present invention provides
triazol opyri‘ﬁ?ﬂ&“éﬁ’rrpounds which are useful as antagoni st sP‘-'G'?US@‘MSH/I Il a.
More particularly, the conpound f forpula (1) and (ii) inhibit the~

bi ndi ng of fiEtS‘F’i%‘8BE?FEPBC@PF%%?q?%fa%{Eg@% 30 therefore useful in
treating platelet-nmediated thronbotic di sorders. Exanpl es of

pl at el et - medi at ed|{ HEAEPOtthE irlesRINdS kife dIRSIOUAE of BFHhuIBT(B sBREteliffdnt.ed t o,
arterial and/or venous thronbosis, acute nyocardial infarction,
re-occlusion follow ng a WO 001 06570 PCT/ US99/ 16572 t hronbol yti c therapy
andl or angi opl asty, inflammationQ ungabl® angina, restenosis, and a
variety of vaso-occlusive di soRd o ounds are al so useful as
antithronbotics used in copy »of inol ytic therapy (e.g., t-PA
or streptokinase). The tri rg(')unds of the present invention
are GPlIblllla antagoni sts
phar macol ogi cal studies descNib herei nafter, the conpounds show t he
ability to block fibrinogen bjading to isolated gPlI hltl llp (1C50"s of ca.
0.0001-0.5 w), i nhio etV t 0 aggregati n vitro|j n the presence of
a variety of platefet sfimuli (1CSp'® of ca, 8{} <10A0M ronmbi n), and
furthernore, inhi
Addi tionally, these™adents exhibit efficady inlanifal thronbosis nodels.
The conpounds of the present invention are Fagol opyr Rd4 nes whi ch show
efficacy as antithronmbotic agents by virtue of tReir 15 ability to prevent
pl at el et aggregation. Additionally, Nconpounds of this invention
inhibit integrin-nediated cell-cel mat ri x adhesi on, they may be
useful against restenosis) infla tior]) bone resorption, tunor cell
netastasis, etc. (D. Cox) Drug $ Perspectives 1995, 8, 197). 20 The
conpounds of the present invention may al so be present in the form of
pharmaceutically acceptable salts. For use in nedicine, the salts of the
conmpounds of thi s wheveimBi isrhydedaen or 8HaGRNEbki ¢ " phar maceutical |y accept abl e
salts.” OQher salts may, however, be useful in the preparation of conpounds
accordi ng to this Rnissatectsd from bydrogen, 8-pyridyl oad@uinotmyl;l y accept abl e 25
salts. Th&opharmaceutically acceptable salts generally take a formin which
t he nitrogen on tH, b-seleotedifdimbydrogen ol NHICQ&EH, Phpsrdazi ne) substituent is
protonated with an inorganic or organic acid. Representative organic or

i norgani ¢ aci ds i | iselectedgtfroar bydrogen onmheteyl; t o, hydrochl oric, hydrobronic,
hydri odi c, perchloric, sulfuric) nitric, phosphoric, acetic, propionic,

gi ycol i c, 1k achh€pharhaceutically aoekpthble,salBdtHevsttr ic, malic, tartaric, citric,
benzoi c, mandelic) mnethanesul fonic, hydroxyethanesul fonic,

benezenesul f oni ¢, EReApIiFingRASRVERtioh is tHYRIMHOIRS 6DfRRUIA UT8ILded frédm:

napht hal enesul foni c, p-toluenesul fonic) cycl ohexanesul famc) salicylic,

B-[({5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-a]pyridin-8-
20 yljcarbonyllamino]-pS-3-pyridinepropanocic acid;

B-[{[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-a]pyridin-8-
yllcarbonyllamino]-B-propanoic acid;

25 B-[{[5,6,7,8-Tetrahydro-3-[2-(4-pipendinyl)ethyl]-1,2,4-triazolo{4,3-a]pyrdin-8-
ylJcarbonyllaminoj-aS-benzyloxycarbonylamino-propanoic acid;



saccharinic or trifluoroacetic acid. The present invention includes wthin
'its scope prodrugs of the conpounds of this invention. In general, such
pr odr ugs mnl nctlonal derivatives of the conpounds WQ!%%%?L readily
convertible |n VIVO into the required conpound Thus, in e Hs of

treatment of {l %S?éﬁah ar\seﬁfz'@rb.péﬂ'aﬁ S{hgg% E a’ékélB r4 y@cﬁ %"
é |e - -

enconpass the €

conmpound specY | |§]c‘? Z’& @ﬁéé}maé% K’Sg nay not be
speC|f|caIIy closed but which converts to the speC|f|ed conpound in
vivo after_ad i,on to patlent i ona res for the
sel ection and g&lb %T?tfﬁ?yg i&l ?Hﬂ‘?eé' %)8%% 'ﬁeﬁzrd\/t&f‘? Hﬁ%él’l bed,
for exanple, ar ingfo: PSB?VLFB%’G” a'Pl'" BUARATRIS 2Ry d: EI seV| er, 1985. 15

Where the conpounds according to this invention have at |east one chiral
center, they nE't&HrS el ot eif aﬁ]qu Elé-Erigaridinyatvinted 4 ragplele3-alnyridiaounds
possess two oVllaagianyiam banaflaxycarhepyiaminoiepanciiraid 3- exi st as

di ast er eon®r s{Diethylaging-Zsexogiiybesierood that all such isomers and mi xtures 20
t hereof are enconpassed within the scope of the present invention.
Furthernore, 84ii%®6d%8-Telahydis3-E-(4-piperidinybettyli 2, frdriazolofolralpyridinygB-exi st as
pol ynor phs angilasbaytiamanok fi3rhiepberprapdneiciavid; oded i n t he present
invention. In addition, some of the conpounds may form solvates with water
(i.e.) hydsat gqj[5,6/7,STenmaEHyda-gaibtiny-SqR Y 4piperidingiobtsych2 adhizaisis,3ar e al so

i ntended to 23)pyRdRNCARARRGHENMKORLS bERE/ GG eRBoMfiarhifbprapaneitdcrn. The
pr esent |nvent| on al so provides novel internediates of the fornmula AA3' -~o

VIO 001 06570 oaﬁwe TS o ‘ﬁpﬁs H_ylxz.wﬂmrbetﬁeavrﬁ 2BGHAM49516572
|

wherein Mis %3% n c&rbo mB dedrnggla)é,d(CI—IZ)n)
CH=CH, or C Iec romplper |n2y plperl din-3-yl,

' i di n- 3-yl, NHRZ N

S R
y ) oxy)car bonyl; RZ is

sel ect ed from Iect ed from

yd ?ﬁ? ¥ tfgom s HhpioBtei O ceB o 2B g; e
alkyl or &5 o@ g%ﬂ’bf’ et e G deam tawcav 08RD) o
(CH2) qCH(R~) 1CH2} q, (CHZ) gqCHOH or pi peri di ne-3-carboxylic acid;

20 R3 is selected fromC, -Ce al kyl) CZ-Ce al kenyl, CZ Ce aI kynyl, aryl)
ar (C, B-[[5.6.7 ,8-Tetrahydro-3-[2- (4-p|pend|nyl)E—ethenyI] -1,2,4-triazolo[4,3-

alpyridin-8-yllcarbonyllamino}-3S-3-pyridylpropanoic acid,;

30
B-{[[5.6,7.8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2.4-triazolo[4,3-
a]pyridin-8-ylJcarbonyljamino}-BS-3-quinolinyipropanoic acid;

B-{{[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl|)E-ethenyi]-1,2,4-tnazolo{4,3-
35  a]pyridin-8-yl]carbonyl]amino]-aS-benzylsulfonylamino-propanoic acid;

B-(l[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
a]pyridin-8-yiJcarbonytjamino}-aS-3-pyridylacetylamino-propanoic acid;

40  B-[[[5.6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyi}-1,2,4-triazolo[4,3-
a)pyridin-8-yljcarbonyllamino]-aS-isobutyloxycarbonylamino-propanoic acid; or

B-[[[3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo{4,3-a]pyridin-8-yl]carbonyl]lamino]-
BS-3-pyridylpropanoic acid;

45
and pharmaceutically acceptable saits thereof.

7



Ce)al kyl or heteroaryl; R is selected fromhydrogen) C -Ce al kyl or C3-Ce
cycloalkyl; 25 p is an integer selected from2 or 3; WO 001 06570
PCT/ US99/ 16572 IS an integer selected from1l) 2, or 3; Zis COZRB;, 5 Rg
I's hydr ogen,w%‘,’o- al kyl, or CH2C(O NR'R, 2; wherein R’ and R B%U1%2each

i ndependent |y sel ected from hydrogen, C -CB alkyl, or C3-Cg cycloal kyl; m
Is an integer selected from1, 2, or 3; 10 R 5 and R 8 are each

i ndependent | y sel lHuostedivé obtmetipvgntianeia agrha@nadeatiedl lcpmpositioh sahprisirtdeer eof .
Preferably, the inter i h . f ~ ~S N ~~N N R~ s 15
and salts thQF%'H%?"eﬁ‘ﬁ%%gF g(té%?ﬁbl?#\?réén{]a ?’gna?‘é(lrggk)h%pcrggﬁog'ggggsﬁpg%%ss for

form ng a compowndiladtrating tHeoinvenitian (sl 9 pletchapésticatcoepasitiah Imadadyept abl e sal ts

thereof, Ris Rio ~ ~ N~N~NMI A 20 (l)_conprising reacting a conpound
of the T opmiikinggny bbhe Coropitsickerbed bl afif TRheah R ERR 1T A
PCT/ US99/ 165 &2cetatile @agierpan Midstedtion bethkarvantion S2N\orAtE3\PGRZIRBg 6AAL' ) to
formthe corrpgund of the for Ia@_ﬂl&... Pref.erablg ht hen_%rQ(l?c ss further
conprises di & amageytical compesl isiPemmigna 8y OBhers RL° O'NN- ~ H
H-M- A AA2'  idas@ribeal abelé af@ b pebmshcbitamRBcctptitarriér, aronatic such as
chl or obenzene or
10 Further exemplifying the invention are methods of: a) treating disorders

medijated by GPIlIb/llla, b) treating platelet-mediated thrombotic disorders,

and/or c) inhibiting platelet aggregation in a subject in need thereof comprising

administering to the subject a therapeutically effective amount of any of the

compounds or pharmaceutical compositions described above.

15
Preferably, the therapeutically effective amount of the compound used
in any of the methods of the present invention is about 0.1 to about 300
mg/kg/day.
20 Also included in the invention is the use of any of the compounds

described above for the preparation of a medicament for a) treating disorders
mediated by GPIib/lila, b) treating platelet-mediated thrombotic disorders,

and/or c) inhibiting platelet aggregation in a subject in need thereof.

25 Detailed Descnption of the Invention

The present invention provides triazolopyridine compounds which are
useful as antagonists of GPIIb/llla. More particutarly, the compounds of
formula (1) and (ii) inhibit the binding of fibrinogen to GPIIb/llla, and are

30 therefore useful in treating platelet-mediated thrombotic disorders. Examples
of platelet-mediated thrombotic disorders include, but are not limited to, arterial

and/or venous thrombosis, acute myocardial infarction, re-occlusion following



toluene to forma solution, and heating the solution to formthe conpound
‘AA3'" 0 RL5 "ORIs Rlo' \N~ N~= NMI A 10 AA3' The term "subject" as used
herein, refers to an aninal, preferably a nmanmal, nost preferably a human,
who has beerVQRUHOEWj ect of treatnment, observation or experPCRAIRYIBHR 13 WO
00106570 PCT/ US99/ 16572 The term "therapeutically effective amount” as used
her ei n, meansthtohmnlymnmﬂnap)oéncﬁmténgmpmwpmﬂadmmtlop.l‘msmmgiml agent that
elicits the bIO|O .cal [ on e in a-tissue syste ani mal or
human that isCBEl sagﬂgah\far'ﬁs' &V?‘g 8%‘;? dg's‘?/rg?rgr |T:}?§?‘i:’ 3?1'7“’%5‘8'?%? doctor or
ot her clini cmﬂsbusdftnlmb anﬂmlrmrdBamalubed/inaionmncﬁdn wittefitwrinoptio trerady (blag di sease
or di sorder eﬂ,pg tre ted. fs used herein, unless otherwi se noted al kyl and
al koxy whet he LRHrERUIRESE) as part of a substituent group, include

strai ght and branched chai ns havi- ng 1 to 8 carbon atons) or any nunber
within this range_ For e radlcal i ncl ude hyl , ethyl,
propyl) isopropyl /PR trEﬁ?P@pnPﬁ"%Bﬁ‘PW‘j“dé@émﬁWese Inygpyqn arﬁ %%W('v

3- (2- met hyl ) bati¥donists. pR@H&llnonaraﬂ&i by ihautstits onmmwlacon e ¥ludied- hexyl and
2-nmet hyl pentyl . Al koxy radicals are oxy‘%wn ethers formed fromthe

previ ously dedescriprehereingitefhinesiomposndhenpvehgiakility Ryalocsfsripagency cl oaI kyl
groups contai Hn@in%@b i§o|5ié&%ﬁ%/h%”($c&"§jofl%eé 866D EMLﬂmh?bu te1eps
Simlarly, alkenyl and al kynyl groups include straight an branched chal n
al kenes andl aiacjgremlohwwtrg uitrtecpresemae bba variedyref plateledsimniu(i@sg's vi¢hi n thi s

range. The te ar tic gr.oups such as phenyl and

napht hyl . éﬁé 1pé"ry’\f1n ﬁg? f{uggaﬂhoé% E?’F\V’P’%B‘a@%trﬂggre&ag‘?’hbl e five
or six nenberﬁ»\ctarfmawcfénd CAdH‘tQﬂ%W GheseHhehts ExRTBIt @fficAcPinthiRal t en menber ed
benzof used heteroaromatic ring system which consists of carbon atons and

from one to t Hyembosis @pdelsothe senaeynslg of therprpgenbinyention ange het er oaryl group
my 25 be att %Eaa?ﬁrd.r@gw&t ﬁ{mfﬁaacpras%ﬂﬁhm?n@ate@g\éms;d; Jr&%l&f& i n the

creation of a stable structure es of heter oary oups | n ude but
are not | ilfit eblitydo psﬁveeﬁplqteleh a@gfygationuA%sqnan rHegagss e compowruissify| |

oxazolyl, ov ﬁﬁé}'b%m Yo egblenz&ﬁé%éakew S teRifl a oqhte%'bﬁzt%goxazol yl,

benzi m dazol y enzo urany I en benzi soxaz
benzopyr azol ymaylbnd-tsbwl agajeﬂz‘gsthnmiryﬂbmnﬂmomrhsqdilm dinyar cell

benzot i azol Yoty Sl D6l (6w Bl LS aDSS SO0 s isoypRA IS Ude pYT iyl

t hi enyl) furany eteroar grou "substitut ed
heteroaryl", the substl tuent |s one to three C -Ce al kyI groups. 14 WO
00l 06570 R /U899/ 6572 Th ‘aral kyl " nmeans r. substituted
wth an adl or oup o o) e sfdnt Fuen RStk Ba plese iRt o m

"aral koxy" i ndmrnﬁfmam@hkmuy ageepigbls sditst | tFot ese iM bdieine ahy kalrafup (e. g.,
benzyl oxy). 5,The term i ¢ radical

a e ans a

having 2 to 6 the ?Qr%'??ugf’?)ﬂg% Sdmé?pé!ﬁgaqur%g'topé? tprhcah'gf]h Ut'g%{gl ved from an

organi ¢ aci d laygcapeatde ahitsof OIHTEH slaydmyy-lomgaveupe usBful in the ptepamitidedf t hat t he

definition of an stituent vari abl e parti Iar

| ocation in acﬁ#@%’ﬂ#@%@@'%@g@ﬁdgﬁ?tm@f°rC{Qg‘ g’&'\%%?%*&f@%ﬂ%&%m W i n that

nol ecul e. 3st isaitdinTiey spedcélibliysatzsptablealts geistalgitaré btfot i WhAtther NS on

t he conpounds of this |nvent|on can ted by one of ordinarg skill in
a

the art to prdWgENCBRdLIRE "PW&t(pﬂfqgg'@ﬁeﬁ‘fP%’aF'Pﬁ) osHivents PretRattedan be

with an inorganic or organic acid. Representative organic or inorganic acids

inciude, but are not limited to, hydrochloric, hydrobromic, hydriodic, perchloric,

sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic,
30 fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic,

hydroxyethanesuifonic, benezenesuifonic, oxalic, pamoic, 2-



15 readily synthesized by techniques knowin the art as well as those

nmet hods set forth herein. Under standard nonencl ature used throughout this
di sclosure) the termnal portion of the designated side chain is described
first, foll oXR4VMp™ he 20 adj acent functionality toward tHRCTHERIPHESTS
attachnment. Thus, for exanple, a "phenyl C -CB al kyl am doC, - Ceal kyl " -
substi t uent rmspbihalengsulfogicoptole¢nesyioriic cirelphexapesulfamic, edlicyliky - C, - C6 al ky~
N H 25 As Use&cgﬂrﬁ‘wi({:brtﬁfhu%r&a?[a{i@S&QWOSi tion'' is intended to enconpass a
product conprising e specifred ingredients in the specified anounts, as
wel | as any product which results) directly or indirectly, from

conbi nations of t Ll d i S.int I anmpunts. 15 WO
00/ 06570 PCT/ USQQ??%%?%%%%&%}“})F%{CWSE q‘{"ﬁg‘ '{(%osﬁ%g%ﬁ%gﬁ{gg o ﬂ‘eeat t hr ombot i ¢

di sor der s Tancdagpodateofithiséuventicror i gegetad, subke prodaagaduill bs fuhesaral bed i n
Examples 21 tg 23 herein. The present invention therefore.provides a nethod
of treating (TERIGEIL 1 combRuPesheh adteait wertBled e o Meuni ch

conpri ses ?]glnﬂeahisédecfdmmuaﬂyTb?]s,ﬁﬂ;tgseomwmﬂheaan@lﬁfoamdaréwnei 3 in ab
gquantity effective t regt thraonboti i sorders, The conpound may be

adnmi ni st er ed 'f‘be"émbajg?i‘ﬁf" Ggmghve%&@ﬂfﬁmmp%meé%m%rﬂ?Fnest ration,

i ncludi ng, buaridé disbiietscdbstAbed With BéRBAPBUN@EFACIficEMASEICHRAV With a
i ntranmuscul ar, intradermal and parenteral. 10 The present invention also

h
provi des Phar FRIGRANH Y4NchdBRLBRY Be Shsificalvsisclosag, tteﬁ'ﬁé'hGF‘ capyastsde fifounds of

this inventiogdcieatsMpbaid AWiveididr BdRINRIAIRGEIIthE Bhtiont ACERRIAbNA carrier.
To prepare the pharmaceutical conpositions of this invention) one or 15

mor e conpoundrosedures fefithg selection apd pieparatign Pt suitBledspdrug defiatives it i on as
the active i ngigfb&dfor dxambld, if"etloh ABRIGSS Vid. Iy BuRBHABRGEWigal carrier
according to conventional pharmaceutical conpoundi ng techni ques, which
carrier may t4%85.a wide variety of forms depending of the form of
preparatiQn desired for admnistration, e.g., oral or parenteral such as
intramuscular. | n preparing the 20 conpositions in oral dosage form any
of the usual phar lberatheeompmuida anegrdibe tetijs ioyertion Thvssat léast oheé qui d or al

pr epar ati ons, %qma ‘ i L X{ sol uti ons,

sui tabl e car r?@%gg%rﬁé'g‘%gi tl veslxl%hn u%gﬁv%gteg\rgﬁﬂoéféﬁfo%?regﬁgs, al cohol s,

fl avori ng ageoarspoynde pessess twesf mord ahirahcpndeyethey mayl additiorallk exisfas sol i d
oral preparatj a I iy oY) C capl ets,

gel caps and tg%%%{ezb%ésaﬁl tﬁciisbt g)eCuZ\)r&rQ{EgAro? tg%da\f%gé;ﬁ{spéggs %ﬁbz#h( eesst ar ches,
sugar s, dizbuetttesgof grependoatpassedagithin $ie dcape ptthatpsssebi indention. di si ntegrating
agents and the Like . 0 | r LN admnistration, tablets and
capsul es repr Egretr}ﬁrmto Heeéﬁ’%gté §§'3v%¥1+%g*eeof8§%§§3§fhe %g%f’é’ "§%WVF5'F%?S in which
case solid phaolymomtiandlascach aeristeaded tothd incladad ie e preeeht invientlasi red) 30
tablets may be sugar coategd or enterjc coated st andard t echni ques. For
parenteral s, f’h% G@mf@e&f‘f‘fi caeRaHy 'B%%W@Bé'teéﬂahﬁé"%ﬂt(b‘?'; t hrough ot her
i ngredi ents, hodra®$podotnmdrGrgRNbit ROKEsts Sah sk sBivaied Greaks! Mitdrided tor f or

WO 001 06570
25  be encompassed within the scope of this invention.

The present invention also provides novel intermediates of the formula
AA3'

10



PCTNS99/ 16572 preservation, may be included. |njectable suspensions may

‘al so be prepared) in which case appropriate liquid carriers, suspending
agents and the like may be enpl oyed. The pharnaceutical conpositions herein
wi Il contai YOP¥ISQosage unit, e.g., tablet, capsule, po TUSONI6ET i on,
teaspoonful and the |ike) an anount of the active ingredient necessary to
deliver an effective dose as described _paboye. The pharmaceutica
conpositions herein will contain, per_uift|ldosage unit, e.g., tablet,
capsul e, powder, injection) supposi 1?nful and the like, of from
about 0.03 ng to 100 ng/ kg (preReg-red 0.{1-30 nglkg) and may be given at a
dosage of from about 0.1-300 nygl kg/ (preferred 1-50 nyl kgl day). The
dosages, however, may be varied dependi ng Nipon t he requirenent of the
patients, the severity of the conditi ing treated and t he conpound
bei ng enpl oyed. The use of either dgyly adm nistration or post-periodic
dosi ng may be enployed. 15 Preferablly these conpositions are in unit dosage
forms fromsuch as tablets, pills, cdapsules, powders, granules) sterile
parenteral solutions or suspensions, netgfed aerosol or |iquid sprays,
drops) anpoul es, autoinjector devices or suppositories; for oral

parenteral) intramdeein Mis{CHp g alH=CH,IGFAGH, CH=Gitlor Q=C{ preferably, or for

admi ni strati otHYm|, CheCH, bpG=0r insufflation. Alternatively, the
conposition may be presented in a formsuitable for once-weekly or

oncenont hl'y adm .nis{.ratd-u; : mﬁg@l mirddai-0s 0l J Sal active
conpound, such as ﬁt'%esg g%gnfgofg?éupga t, %ﬁ'gln;%glbplggﬁ?@qﬁ;r"cﬁ%eéégg depot
prepar ati on f byl pytreliginig-wl lpawroliditj-¢k NBIR, oFor preparing solid conpositions
such as tablets, the 25 principal active ingredient is mxed with a

phar maceutical carrier, e.g. conventﬁg%jb tabl eting ingredients such as

corn starch, |actose, sucrose, sorbitgl, talc, stearic acid, nagnesium
stearate, dicalcium phosphate or guns, %got her pharmaceutical diluents,
e.g. water, to forma solid prefornul ati on®gonposition containing a

phar paceut | caM 5o Bap R EOaa PAREEBor - CaREN. PEROVY LY RE0IEh Gote

preformul qbi 0Reyt ABPOSAikdsGBSrbaRyI BPAROLHEAKSwy)ddrbdnyl; Meant that the active
ingredient is isﬁer%ed)gVenﬁiyth?@%bh%ut g%e cgﬁposition so that the WO

001 06570 PCT/ US99/ 16572 conposition may be readily subdivided into equally
ef fective dosage fRuifrseledier frag hydmaens$-bi alky osfd-Ce@p¥ul es. This solid
preformul ati on conposition is then subdivided into unit dosage forns of the
type described abdig iscsamatedirory hiydrogerDordCQINERGYZ, vid{tdeinR: &f seldutedact i ve

i ngredient of the present inventiagn. The tablets or pills of the novel
conposi tidn cHAMJWIREsNet -bs 2lY198 fuiCs EYLRAPGUNded to provide a dosage form

af fording the advant age of prol onged action. For exanple, the tablet or

il i 0. | , the |
DE1 1 GO0 comPrise 9k L5, HORTORSRTEHRRIRYLSE ERSRRHAGPONSRt . Lhe Lacter
seperated by ﬂ‘g”g&?ﬁ‘?‘g“%ﬁé@ﬁ@?ﬁBHL"Qgﬁ’?"%M'@a’BW@ cigl:l sintegration m

the stomach a conp nt to pass’intact into the
duodenum or to be delayed in release. A variety of material can be used for
such entenic | ayer g, Rlsefeftld B C,-BUSIRyITBLE! ARy, A1 UdkyAgI, arylupieer of
polyneric acids with such materials as shef l'ac, cetyl al cohol’ "and cel | ul ose
acetate. 15 Tike)alkyheriRetereRiE i n whi ch the novel conpositions of the present
invention may be incorporated for admnistration orally or by injection

i ncl ude, aqueous sglution sui taply flayoured rups eous or oi
suspensi ong, and f é@gﬁgg%uém g\'(}g‘?%en\'/\‘:t'ﬁﬂ gmlbqrzx' Blocgblg% 'as cottonseed
oil, sesame oil, 20 coconut oil or peanut oil, as well as elixirs and
sim | ar pharmaceut p@oan wedyee k&lscte®ttbmaddres; di spersi ng or suspendi ng agents
for agueous suspensions) include synthetic and natural guns such as
tragacant h, acacia, alginate, dextran, sodi um carboxynethyl cell ul ose,

met hyl cel | ul ose, pol yvinyl-pyrrolidone af gelatin. 25 Were the processes
for the preparation of the conmpounds according to the invention give rise
to m xture of stereoisoners, these isonmers nmay be



separated by conventional techniques such as preparative chromatography.
The conpounds nay be prepared in racemc form or individual enantioners 30
may be prepared either by enantiospecific synthesis or by resolution. The
compounds naYO %845’Exanpl e) be resolved into their conponePEBUSHAHI orer s
by standard techni ques, such as the formation of diastereoneric pairs by
salt 18 WD 00/ 06%7an mEnessgsated remiviZnat3.on with an optically active
acid, such as (-)-di-p-toluoyl-d-tartaric acid andl or
(+)-di-p-toluoyl-Eis&Rsic acid foll owed by fractional crystallization and
regeneration of the free base. The conpounds may al so be resol ved by
formation of di asRgriepyRbYeEn, €3G atkyh br BRLCIESNRI,RL,} aneirdy,, ahd Rypdregr aphi c
separation and renmoval of the chiral auxiliary. Alternatively, the
conpounds nayeask independandly ssieatgddropnhydsegenPL cCe alkvinar CEtis eyelpalirly of t he
processes for preparation of the conmpounds of the present invention) it may

be necessary andl ﬁ{isgﬂﬁﬁtﬁgyéfc?e#&ﬁﬁ;% cE%nsi tive or 10 reactive groups on
e . 'S

any of the nol ecul es concérne €' achi eved by neans of

conventiopal protectj ar, . [ in Protective

G oups in ganicgﬁﬁ%ﬁgé?F&#giﬁ}a§%%?@§“%gg%?§5?%ﬁéhﬁﬁ$$?kgéaﬁ%g73: and
T.W Geene &IBI,GM Wits, Protective Goups in Oganic Synthesis) John
Wiey & Sons, 1991. The protecting groups may be renoved 15 at a conveni ent
subsequent st age in ngwn from.the art he met hod of treating

t hronbot i ¢ di ¥brk Bgéheg%cggﬁgfg%bﬁnﬁ\eﬁgtew&%tﬁ? YR RPN 3my al so be carried
out using a pharmaceutical conposition coqp&i i ng any of the conpounds as
defined herein and a pharnaceutically 20 cemfable carrier. The
pharmaceutical conposition may contain en &Ryt 0.01 ng and 100 nyg,
preferably about 5 to 50 ng, of the co and may be constituted into
any formsuitable for the node of adm ny ion selected. Carriers include
necessary and inert pharnaceutical excipigent N i ncluding, but not limted
to, binders, suspending agents, |ubricapt®$=NI|avorants, sweeteners, 25
preservatives, dyes, and coatings. Conppsitions suitable for oral

adm ni stration include solid for as pills, tablets, caplets,
capsul es (each including i medi ease, tined rel ease and sust ai ned

rel ease formul ati ons), granul esy, andjpowders, and liquid forns, such as
solutions, syrups, elixirs, R Pg' s, and suspensions. Forns useful for
parenteral adm nistration include sterile solutions, 30 emul sions and
suspensi ohs. a3 saltpdhererins520 PCT/ US99/ 16572 Advant ageously, conpounds of

t he present invention may be adm nistered in a single daily dose, or the
total daily dosag ?gqy 0 gl VA i hree or
four tines daily.Q-urt %fﬁg?gﬁmﬁﬁﬁﬁﬂﬁﬁgggﬁ%PM¥%§9%f3§§ﬁPq§ﬁ$@ﬁ%Pgn can be
admi ni st ered pfthe farmalaad)ndfrharmadeaticalipiacedptaiie salfs thelieohibl e i nt r anasal
vehicles, or via transdermal skin patches yell known to those of ordinary
skill in that art. To be administered in_th® formof a transdermal delivery
system the dosage adm nistration Wl ourse, be continuous rather
than intermttent throughout the &osage refi Men. 10 For instance, for oral
adm nistration in the formof a tablet sule, the active drug
conponent can be conbined wth an oral, pon-floxi c pharmaceutically
acceptable inert carrier such as ethanol/ ycerol, water and the I|ike.

Mor eover, when desired or necessary, sMitable binders; |ubricants)

di sintegrating agents and col oring agehts can al so be incorporated into the
m xture. Suitable binders 15 include, @i thout linitation, starch, gel atin,
nat ural swgars such as gl ucose or (1

comprising reacting a compound of the formula AA3'

12



bet a-| act ose, com sweeteners, natural and synthetic guns such as acaci a,
tragacanth or sodium ol eate) sodi um stearate) nagnesi um stearate, sodi um
benzoate, sodium acetate, sodiumchloride and the like. D sintegrators

i ncl ude, wi MM it ation, starch, nethyl cellul ose, ag5FT“§%ﬁ¥ﬁﬂite,
xant han gum and the 20 like. The liquid forns in suitably flavored =
suspendi ng or dispersing agents such a synthetic and natural guns, for
exanpl e, tragacanth) acacia, nethyl se and the like. For parenteral
adm nistration, sterile suspension ORytions are desired. Isotonic
preparations which generally cdhbafin suilt abl e preservatives are enpl oyed
when i ntravenous adm ni stration isldﬁé'\\d. The conpound of the present
invention can al so be adm nistered i the}forn1of | i posone delivery
systens) such as small unilanellar vegr=hes, |arge 30 unilanellar vesicles,
and nmultilamellar vesicles. Liposo can be forned froma variety of
phosphol i pi ds, such as cholesterol,|stear¥L€pine or phophati dyl cholines. zo
WO 001 06570 PCT/ US99/ 16572 Conpound# of the present invention may al so be

del i vered by .t L4 ' e VA arriers to

whi ch the co%@%n?ﬁ%%gﬁg%qg?@ﬂégﬁgl %Mﬁo@%& Agﬂdn) gqéc’;'?rl tth e present

i nvent i on mayoaipeundef the tgrmeith (h. tRrefecabiibitee podopse fusthescaraprigesabl e dr ug
carriers. Suck . i ,2yVvi nyl pyrrolidone, pyran copol yner,
poIyhydroxypf@%@ﬁhﬁﬂﬁé%?éﬁgﬁfgg%ﬁ@%ﬁ@gipoIyhydroxy-ethylaspartanidephenol

or pol yet hyf eneoxi depol yl ysine substitQted with pal mtoyl residue.

Furt hernore) the conpounds of the sepit invention may be coupled to a

cl ass of bi odegradabl e pol yners I dﬁﬁneving 10 controll ed rel ease
of a drug, for exanple, polyRaet~c ac|d, polYepsi | on caprol act one,

pol yhydroxy butyeric acid, poly h ers) pg yacetals, polydi hydropyrans,
pol ycyanoacryl ates and cross-linkeH or M ipat hi c, bl ock copol yners of
hydrogel s.5 1 S Conmpounds of this inventiorHnmay e ‘@dm ni stered in any of
the foregoing conpositions and accordi ngatp dosage reginens established in
the art whenever treatnment of thronbotic disorders is required. The daily
dosage of thenpgrasdiest selerigd lamagrgleanob e promatic guch anghiofopengere a. 01 t o
1,000 ng per ; i NPT i ositions
are preferabl @%&‘%&%’ﬁ% ér?ﬁ“ﬁﬂ%@r%%‘?%?b?@?@%%ﬁ# ggmp%%l 8 05, 0.1,
0.5. 1.0, 2.5) 5.0, 10.0, 15.0, 25.0, 59.00 100, 150) 200) 250 and 500
mlligrans of the active ingredient for synpt omati ¢ adj ustnent of the
kye amount of the drug is

of from about 0.01 ngl kg to about
100 ngl kg of body wei ght per day. P ly, the range is from about O0.03
to about 10 ng/ kg of body wei ght per y. Whe conpounds nmay be adm ni stered
on areginmen of 1 to 4 tines per day. gbtinal dosages to be adm ni stered
may be readily determ ned by those lled in the art, and will vary with
the particul ar conpound used, the no¢le of adm nistration, the strength of
the preparation, the node of adm ni sAration, and 2t

10 AAZ'

ordinarily supplied 25 at a dos

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment.

15
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WO 00106570 PCTI US99/ 16572 t he advancenent of the di sease condition. In
addition, factors associated with the particular patient being treated,
i ncluding patient age) weight, diet and tine of admnistration) will result
in the need ™8 Y44f fﬁgt dosages. 5 Abbreviations used in thePFHYERAFST?

speci fication, partlcul arly the Sﬁherres and Exanples, are as follows:” 10 15
20 25 30 35 AcOH - Abetem® “Hierapemics Y%Ct'v%%ﬁawaﬁﬁzusef’ hB[RiIn RasE aty| - BOC- ON

-2-(t-But Oxycaarnﬂﬁ!ﬁi’b%il%dh‘?aouad BhﬁMnG%ﬂtl@él'argéht' tﬁﬁgﬂ’c@the biological or

- Bi s(2- oxo- 3-o0xazol i di nyl)-phosphinic chlori deBSA -bovi ne serum al bum nCBZ-
Benzyl oxycar bnsdicinal respapesuif driissue systerpiapimab pomzhepiisbeing sought by

Di chl or orret hafbeﬂeg&({cﬂar' AR ﬁ%rdfé%pdhdc'iﬂr%?péh Bfejinldan> AR iElugbY! am neDVAP-

4- Di net hyl am no I ne DV- I f or mam

Di met hyl sulsf omlldﬂmofmﬂﬁwnmmﬁa@fﬁly& @ﬁmﬂ@mpsﬁb%ab@witfeatﬁdeEDTA-

Et hyl enedi am netetraacetic aci dEt- Ethyl Et 20- Di et hyl et her Ef OAc- et hyl

acet at et OH et hanol HBTU- 2-(1 H Benzotri azoi e-1-yl)-22 WO 001 06570

PCT/ US99/ 16572 1, Asiﬂsed herenaneless/dthemwiseumitéb alay land ratiohp sphtheeudedl0 15 20 25

i i oxy benz ot 1SR e Bardof e syBh B0 T arblo ol RE B A BEREEER =08 1 11 gr ams
E?L elr< :/v: ggr anNM‘dvudﬁ-mtmngggm: ai(k;mls; mr@dlymumﬂegg/?tebz%ﬂhls(rar@es@ornexanble
ot o1 i+ ot W5T o el BREA, MBBY. S, Bt FobGYE S b ec-

sat ur at edTEA- Butytetttb’lwla:ﬁrbéﬁWFA«(Z-iEfdtﬁyll)bmyDa%htw ZameﬁWIUEtyl neopentyl, -
Tet rahydr of urgnTMS-. tri ' bon Part lcul arly

net hyl si |l a [0)°4
preferred compu - WV'tW%TE@¥|H?”tVnvgilf‘?’&ﬁaq' ?a@eo ﬂ?f‘s% heEfRBRMS shown
in Table I. Wredif thd prbﬁloﬁlél{' 8skcnbéestrAgHter branchédEHARAIRR gﬁ' dfHs30 absol ute
configuration (Cahn-1ngold-Prelaog rules). 23 WO 00l 06570 PCTNS99116572
TABLE! 5 10 15Cyairakyl groups contain 3o 8 ring carbons and preferably 5 to 7 carbons.
15 Simiarly, alkenyl and alkynyl groups include straight and branched chain
alkenes and alkynes having 1 to 8 carbon atoms, or any number within this

range.

The term “aryl” indicates aromatic groups such as phenyl and naphthyl.
20
The term "heteroaryl" as used herein represents a stabie five or six
membered monocyclic aromatic ring system or a nine or ten membered benzo-
fused heteroaromatic ring system which consists of carbon atoms and from
one to three heteroatoms selected from N, O or S. The heteroaryl group may
25 be attached at any heteroatom or carbon atom which results in the creation of
a stable structure. Examples of heteroaryl groups include, but are not limited to
pyridyl, thienyl, furanyl, imidazolyl, isoxazolyl, oxazolyl, pyrazolyl, pyrrolyl,
thiazolyl, thiadiazolyl, triazolyl, benzimidazolyl, benzofuranyl, benzothienyl,
benzisoxazolyl, benzoxazolyl, benzopyrazolyl, indolyl, benzothiazolyl,
30  benzothiadiazolyl, benzotriazolyl or quinolinyl. Prefered heteroaryi groups
include pyridyl, thienyl, furanyl and quinolinyl. When the heteroaryl group is

"substituted heteroaryl", the substituent is one to three C,-C, alkyl groups.

14



ORI ORs /RARNOHN~NR4 -Nv H#'" RR3R R5Bond 1 H 3-pyridyl
‘HHsingle 2 HHHHSsingle 3 HH NHCOZCHzPh H single 4 CHZCONEt 2 3-pyri dyl
HHsingle 5 HH NHCOZCHZPh H double 6 CHZCONEt 2 H NHCOZCHzPh H single 7 H
3-thienyl HWPW4EPe 8 H H NHCOZCHZPh Me single 9 See str TS89 $8120w 10 H
4-pyridyla HH dOWle 11 H H NHSQZ- 3, 5- Me2- 4-i soxazol yI H double 12 H
3-pyridyl H H double 13 H 3-quinolinyl HH double 14 H H NHSQZCHZPh H

double 15 HH NHORER doubl e 17
See structure bel ow a":ﬁ Qﬂ“%ﬁ%eégﬁ%gwgé%gg%”g%%éﬁ% ~ N HN
O-Ph ~/ N O FKe.§., bbh9l,@hehyiciyN kalaﬂyH‘\bﬂsrmTaﬂ'dﬂe)xabmpmatodsancaﬂkokhe i nvention
uher el KPRl B SR ARRIE o d MG D20, nd AL
prepared as det ailed in PCT Int ernat| onal 10 Application WD 97141102 and as
publ i shed (J. Chem, 1993, 58, 7948 lig acjd AA3 was
prepared in four g?%f?éms?&] FhedinereIoMEaRY AR OF "br%% ﬁ"%a ?Ft 6

tri et hyl oxonicaronedtdras ( mem@haroatsealgmoaﬁ&n)s@éme@frwﬁdh Wrganic acid by

CBZ- 4- pi peri di nepr OE&?EOR/ xédr azi de (prepared from 4-piperidi nepropanoic
acid and hydr@PPYRIO YJEOXYEQBYR-bed in PCT Int'|. Appl. WD 97141102), and
15 then cyclization of anridazone AA2 via methanolic reflux. For conpounds

3, 4, and 6-8, N 4- in an dr.azi de rat nlnPCT
e 1 Akt o o ringnael Bz e tH0BA O i ibSHEER{ FoRRARER & JRiy1 at e
AALl. Next, thsﬂaZfartncu\é@l&%&ﬁ&H)mB’i@EIb’S%%déi)’éﬁaeﬁtrdf ﬂgeéﬁi\ltb‘nb}" ester was
saponi fi ed wth i th{mgﬁn h’é‘ﬂﬁ Lﬁl to afforcfi ndara am de bond
coupl i ng condi'tEvheee Repdt P el IUasEee @W@Eﬁ”@?@a@ SHPS{lUiRR, and AA3
with HBTU) anshiteldslon the 26MbeiMds! dftifls inbeRtdldm bé sufseddbeOR Fordifarghown for
1; resolved ~-amno ester starting materials (see AAA experinental) were
prepared as sHWvin theoart iQproviderpmpoynds that are chemically stable and that can be

15 readily synthesized by techniques know in the art as well as those methods set

forth herein.

Under standard nomenclature used throughout this disclosure, the
terminal portion of the designated side chain is described first, followed by the
20 adjacent functionality toward the point of attachment. Thus, for example, a

“phenylC,-C4 alkylamidoC,-C,alkyl” substituent refers to a group of the formula:

0O

Cy-Cp alkyl
-é—c"ce aw)l\ t{/ @

25 As used herein, the term "composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.
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OO\CEt 1) EtaOBF4, DCM ~CEt 2) MeOH O O CONHNH2 HN. a N H ~ NCBzZ , ~pl
CBZN AA2 (Boc) (Boc) 1 ) MeOH, heat 1 ) HBTU, HOBT OH 2) aq. LiOHIl ~N N-N
v j ~CO2Me CBZN H2N AA4 (Boc) ~3 2) aq. LiOH 3) Hz, Pd-C (or 4 N HCl/

di oxane) ~NWPURESH * OH HN ~N NHNJ C'~ 26 WD 00/ 06FEF4S8H165899/ 16572
2- Chl oro- N, N-di et hyl acet am de was purchased from Al drich Chem cal Conpany.
Chl or oacet am des ithg utildy pf thpaoegoundsdndrest thpnibaiim #sabiesroaadet yl chl ori de

and the appropriate am ne. AB. r akow J. erqcyclic Chem
1980, 6. " bo et ioBRGE I BroeSuts B et L Bnd aq S

sodi um hydr oxiefle@nWEhe pesdatinderdipnittezefbe mroddésita raathodl cttmeat@gDCM at RT and
reacted over 1-2 .h perjod. SCHENE. AB HN R~ 2 DCMCl ~C ~NR-2 G
ag. NaOH R~~ fﬁt?ﬂﬁ?"ﬁ#@ﬁ & Pk%swé%&ﬂ?ag ‘W{gﬁ?’few'}icﬂ GORPTISERy | - pi peri di ne (R9
= al kxt/) 1), hﬁgrmw ? Aigteting Eﬁy oemaréﬁh@oumh stdlfﬁlécﬁdwléré:ih ih ggq&amdafl Se%wi:i um
cyanobor ohydri de in ethapo] t iye the N-a i peridine. ,

For mani di nopi @éﬁﬂﬁhﬂgb%r‘{éf%gﬁgahﬂpr‘{q“@df'%/wge g‘%ﬁﬁ‘!ﬁtﬁ{ﬁd 0 a plienkyanpl e,
with ethyl fosnady @aléntidrbl obteedtRanftistratit® ischidifs RO AbEhited to,

acet am di nopi peri‘di nes were prepared using S-2-naphthyl nmethyl

t hi oacet i m daPEayaopus.Pral fidirytanepus, SlagusFularr itrag e GRd patenteralgg7, 38,
179). 27

10 The present invention also provides pharmaceutical compositions
comprising one or more compounds of this invention in association with a

pharmaceutically acceptable carrier.

To prepare the pharmaceutical compositions of this invention, one or

1S more compounds of formula (1) or (ll) or salt thereof of the invention as the
active ingredient, is intimately admixed with a pharmaceutical carrier according
to conventional pharmaceutical compounding techniques, which carrier may
take a wide variety of forms depending of the form of preparation desired for
administration, e.g., oral or parenteral such as intramuscular. in preparng the

20 compositions in orai dosage form, any of the usual pharmaceutical media may
be employed. Thus, for liquid oral preparations, such as for example,
suspensions, elixirs and solutions, suitable carriers and additives include
water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents
and the like; for solid oral preparations such as, for example, powders,

25 capsules, caplets, gelcaps and tablets, suitable carriers and additives include
starches, sugars, diluents, granulating agents, lubricants, binders,
disintegrating agents and the like. Because of their ease in administration,
tablets and capsules represent the most advantageous oral dosage unit form,
in which case solid pharmaceutical carriers are obviously employed. If desired,

30 tablets may be sugar coated or enteric coated by standard techniques. For
parenterals, the carrier will usually comprise sterile water, through other

ingredients, for example, for purposes such as aiding solubility or for

16



WO 00/ 06570

NH2NH2 ppl
ACA ACS 1)

Boc~ N AC6 | nternedi ate N Boc-4-piperidi nepropenoic acid AC3 may be

PCT/ US99/ 16572 SCHEME AC OH H O C1 COCOCl, DMSO 1 ) Ph3PCHCO2Et,
'DCM NJ TEA, DCM NJ 2) NaCH, agq. Et OH Boc Boc AC1 AC2 O OH O NHNH2 O v Okt

Ng;qomﬁgﬂ&NzHBTU, MeCN ~ Me30BF4:° N N MeCH Boc 5%@%572

) HBTU R-3 O H2N ORB Rya O R-3 O OR§

prepared as Biesefyation, Swydredngdied lnighiable/auspersions;inay alse be prapaced,

Chl or' del DvED) AEHE sRrptito s bARER, CudlliRoBaRe hOie MERRY vy 1 (1 4

was' convert nrc-ester using t

N ~/ AC3
N - N

reagent m di bakeoptoyet hdahe. piEinacesdical compesitibrsheseip ovill €ordaint mert he acid in

sodi um hydro to.affo C . ondi ng

hydr azi de (A@s’daegﬁylgpta%gné%@%ps@%p%@%?rb@&ﬁé%?%Tséggrﬁfgte?n%ﬁéé ﬁ%‘gl ates AC6
as descri bedahanfBuheofthéd Activelngt8dientWBce8d 0y fo/de RN ESRRLINGSTTS dont er nedi at es
AC6 was carried forward | ithium hydroxide, saponificatiqgn and then

O - raci ar e ESESBAR RO | TP RNSNGROR GRS oS RTER L ERBRcPe | And 1016,
5 SCHEME AD GRRBbsayeQriil, &8I, tabigiuédssuleMpbwddnfinjectich, bippoditory; CO2Et N O H AD2

Compounds wher
standard al k{§

10

15

20

30

mg/kg) and may be given at a dosage of from about 0.1-300 mg/kg/day
(preferred 1-50 mg/kg/day). The dosages, however, may be varied depending
upor the requirement of the patients, the severity of the condition being treated
and the compound being employed. The use of either daily administration or

post-periodic dosing may be employed.

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant that the active

ingredient is dispersed evenly throughout the compaosition so that the

17
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be converted to triazol opyridine targets as shown in Scheme AA. Conpounds
where Mis ethynyl were prepared by displacenent of N 15 20

Boc- 4- met han I | oxypi peridine with potassium ethyl propiofate

(pot assi um cgi)g’g/&‘gsﬁil ethyl propiolate) to give nethyl PCTIUS99/16572

N- Boc- 4- pi peri di nei%lng- énoate (T. Jeffery, Tetrahedron Lett. 1989, 30,
2225). This csweesitigrmayen readiy subdivdeq ivtq equaldy pifective Aesass femoxyl i c acid
and coupl ed 6 dHgi JiBRT Ui %tgﬁ i ONR)YZ
and R5 is H \gpéﬁsgg%g%.'accorcaigsng to ql e&%ﬁfggn 'eséﬁollaﬁ‘epgsénﬁngzherre AA
usi ng an apprtigr subddideddutosnit dasaae formieithe typei dgiseribedsaboie centainingng

material. S P ggb’%%,ﬁ‘tt : F AC2 AE1l 29
WO 00l 06570%@5@%@%@%6%%@%%@% I n ef’ﬁ@g!ﬂé%éﬁk@t#ﬂy be prepared
usi ng Hor ser Thertebistsrozpile dbthegpvelsosiposition narsbé evated\Br othiemdsen, t he al dehyde
AC2 was react ' thyl . 2= L.t chloride to
afford ester 9 %f%ﬁ%%@ﬁ%‘bd%aaé%%ﬁgﬁﬁéﬁﬁg@a? rg('{:ﬁ]lérv%lrn ?ag/solfhggdcntél ed in
Schenme AA to ggtive Fomgxamiple,the tdblebor pigcan somplisean Bher BEREM/ENGEN10 H N Cl
BocN ~ AF2 3) Ac%—(, t ol uene - &%% %NHZ’ d% oxane ~OEt 2) EDC HCI CO 2 O
~CEt N ~N - N BEGORRSE tRlURanGrh fsefatte s 2E 0005 100 L 3R SR RTRYEL as 17 may
be ﬁrﬁpgr ed GSrMOﬂh?im%&hﬁm\?nﬁadwﬂ{ﬁg_ratednbpé@aht@g;: iayatw%étflhwas reﬁct ed
wi t ydrazine to afford a razi nopyridi ne inter i ate, ich was then
condensedth {381YE8E ARt FIsNLERTAYOR 1p e $tpERGN ARE BEMSFGRIPASY GAPROREEY meci at o.

t 5 This mat gpipaks iesct t@theduberiun oPlotsceduiayedfin AftedseC AAGIndtid? cyclize to

AF3. Internediate AF3 was then carried fonuard to final material 17 as
descri bed i n MaKEALCaR Le used for such enteric layers or coatings, such materials

including a number of polymeric acids with such materials as shellac, cetyl
alcohol and cellulose acetate.

15

The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection include,
aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, and
flavoured emulsions with edible oils such as cottonseed oil, sesame oil,

20 coconut oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles.
Suitable dispersing or suspending agents for aqueous suspensions, include
synthetic and natural gums such as tragacanth, acacia, aiginate, dextran,
sodium carboxymethylceliulose, methylcelluiose, polyvinyl-pyrrolidone or

gelatin.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers

30 may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their components enantiomers

by standard techniques, such as the formation of diastereomeric pairs by satt
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The follow ng Exanples are set forth to aid in the understandi ng of the 20
invention, and are not intended and should not be construed to limt in any
way t he inv%bo%gsﬁet forth in the clains which follow thereafter.
Protected amnho aclids were purchased from Al drich Chem cal PIUBYSBm

ke, ot oyl SR o o AN AR podhan & J e R ERR AL ot | o
Chem cal Commayor Igaﬁdivpﬂfomo@tl-ﬂtaﬂérﬁb%’ckﬁf@%@@oﬁbﬁfradrbﬁbl drysthifkatiofah/R spectra

30 WO 001 06570 PGJ/ US99I 16572 were recorded on 'as Bruker AC- 360
spect r omet er ragenfsationsf thefiee Pasky| iheFoRPIYPEnMaY aise beiressivedbyer z. Mel ti ng

poi nts were ggiRaiidn it diddfbréorMErc SR of AmidRb [ biive2Oby EhramBRbAIHR and are
uncorrected. M croanal yses were perforned at Robert'son Mcrolit

Labor at or i &s, sepaation igadiremaval REthe Faral @yxiliany. aAtemativaly.daseempoyinger cent age

by wei ght of t la ¢aplpi®LsGnar weight. In those cases where
t he product i@ﬁ%g?% ne zfssmg asa‘ﬁta, thec§reg base i s obtained by nethods

known to those skilled in the art, e.g. by basic ion exchange purification.

Nucl ear magnetic rRppgangef h\ircesbactor &ebﬂfatibb(@f@nﬁ%;@b@ﬁ@s e neasured
in the indicated solvent with tetramethylsilane 10 (TM5) as the internal

standard on aPBREKATVERNPBAUMRBERNAMLEFAY FEE/OF dpwitable topretedtaenaitvarie
expressed g n R @sgpm LhyPox 1O WRIdcLIRS Sohderrad Mhis ﬁlas bgBRRic&eey r 2 (M)
ed on a (et hane)

were determn I nni gan 3300 spectroneter €), using desorption
cheni cal i oni maan®ef canyamriofabrrotecknoarauprs. Keeiwsbope destribeéé materi al s used

in the exanpl ?&)t%ﬁi(l@ G?QGP’_’% iﬂ%ﬁgéﬁié’&héﬁéﬁg o, AN %b%iéﬁbl&ﬂﬂﬁﬂ%sa' .
e y-standard e illed in the

i,
suppliers or hods” known to ‘anyone s

art of cheni c4973pnd (¥ Sreeniac BGhkk Wutrs irotgetivayGroupsindlraanicy bet ween
exanpl es, are e ] e~ rrl

(S) - 3- ani no- 3-5%-&%%% %W;W Igﬁ?p?%*rg?ggﬁZH%lﬁ?%&ﬂ@ %%%F‘S}é’%g?%m

3- pyri di nééar box ednienientsyBeddenthstape uBin@Mgthiads knoyvn fidrh B&aM( 0. 47 nol ), and
mal onic acid (0.70 nol) was heated at reflux for 6 h, cooled, and filtered.

The white solid was washed with EtOH and MeOH and dried (E. 25 Profft, J.
Prakt. Chem 19B5, TigOmethdd of férting Swdmboticatisordess déscetied in tRe freaemt one/ wat er

(360 nlL), treated.wt riethyl.am T h | acetyl chloride
(0.36 ol )) aHHQEY‘%\%'P%GE"?%Ee Eéj"ﬁ&q}ﬁ*éﬁ‘%iaﬁ‘&ﬁgg‘\%\eé@@ag\?g'8§$%¥° d and the
resi due Fli S s Olcuregrisimg am:@‘ghe( amﬁpﬁmzms amdlefmd"p_' lgleteeﬁartdtja plhi:rﬁ@cémi;:ﬁllyN?g]-lg Thg 20
aqueous er was ust.e 0 conc. ) _extracte an
evapor at e toaﬁcq}ﬂtﬁq{ C?’B%{mﬁ’? a %’i"\'ﬁégcoﬁnuﬁols%"%’%anﬁfogﬁaf'ﬂ%%\dv%eé\ B0t
chr Ogaf ;)gr ap hw.mme/cah%@am B@l\/bl refepatgy M?but ﬁ&em mgBofahﬁamhp@mdaar}?aaﬁbé 3
pyridyl ) propionic.aci A sol uti.o i s conpound, (0.22 in water
0500 51 P V0 Gordiist i B s Hithe ook REEMUPE S pH 7 . usi ng
KOH (3.0 N) ar@hﬁdr@&i‘fcmde\dfﬁ&éﬁsﬁ@rﬁng !irie!rti ﬁ;xa&ﬁédﬂaaﬁ@l é_ﬁcl;ﬁ&ﬁ%:m&llﬁcﬁng,)fibgmé. Ehi s
m xture was stirr or . acidifi Q W t conc), and the
resul tant ppt H'ﬂ'tﬁ'ggq*@ﬂ‘df"ﬁr otRpA" ?Qeé‘.s'*‘ﬁ?gc%t?’tjﬂ?‘éfi’@mﬁa%” "Hected with Et20
(3x300 nl)as cosseRidtiaés dyéd) aH@6oMling@ NCorhpéitiond suitdble Or SAdmiIRBEatioNH40H (9: 1
). This product-containing solution was purified tal)( , .

include solid forms, such as pills, tablets, caplets, capsules (each including

immediate release, timed release and sustained release formulations), granules,

and powders, and liquid forms, such as solutions, syrups, elixirs, emuisions, and

suspensions. Forms useful for parenteral administration inciude sterile solutions,

30 emulsions and suspensions.
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silica gel chromatography (eluent DCM MeOH NH40H, 78:18:4) to give

(S) - 3phenyl acet am do- 3- (3-pyridyl)propionic acid amoniumsalt. This
product was treated with HCI (6.0 N, 292 nL), heated at reflux for 5 h,
cool ed to RT)VOME6Rtracted with Et20 (3x200 nl). The aqueBEBUSMYEN was
adjusted to pH 12, 10 concentrated in vacuo, and the resultant solid -
triturated with N@@amtamlyntgmponnﬂ%o@m Q@ﬁ@fﬁlw\@@tl@v@pbbat ed to give the

;O(Zjl 3|mm83?|hgxy%%g'gﬁéoﬁﬁfaéﬂ%‘@aal&ggla—% h%ltkfg ga‘oxa%ce}?g%ﬁ m.)) and stirred

for 90 h at Radmimistesedhindivided doses oftwvéh@e oafmi:rtimésﬂailyt. rFartbemmne.ent rated i n

. Th f Wi 2 150
vacuo. The, LSl kBt Rk 07 ph A EA kg i (2 X I
EXAMPLE 2 § 3- fopicsl use of Suilbbterintaraisal-vBhites (o¢-vpu transdendil skin patches well
| ~ethyl|-1.2.4-t I f al
yl Fca?/bonvl I am%&':ta?r?oggf 8(35)1? @F ﬂé, 83}?%% Io 88?38'“ nns}erecﬂq @Frﬁ?}f’b%m um

t et rat | uor obofraisdefmal délivety sybtebn, ke dbsm/hdma&traﬁtdﬂdlll,tdfcauselhﬂl on of et hyl
2- 0x0- 3- pi peri di ne-car boxyl at n DCM (5.7 nL) and
D e ed Forheaninge aipthel theR e IRDt NGt SGRACRTaIE s 6 25 o 11 8

nmol ) dissolved in DCM (7.3 L) was added and the resulting mxture was
stirred for 18 h. The mxture uted (100 nlL) and washed with
sat' d sodilim chl or |°dé‘sfa£‘ﬁewfﬁ5°'\g%?é”"?ﬁ‘t&‘é'ﬁi‘ D%staqﬁ A FpH tem sul f at e)
and evapor at egcthe dﬂ.ig"&nﬁbdﬂ@hﬁ@n&@doﬁ\b(né&%th aﬁmalsfcdd-tdxm@ﬁamaﬁéalcmd in MeCH
(200 m.) and refl uxed for . The m xture was cool ed and evaporated. 30

The white sol PEPERERIEIRER ﬁaragaussggp@éathfaﬂoli\@@qu(IMemr)d BRdks YOEARE 20 h. The

m xture was cQakRdesied oe\vsameasleambgealnu@rsaaumah& 8RIntdhratihgiagembi t e solid
(2.2 g) was dissolved in THF ( , cooled to 0C). and treated with a

Li OH (0.21 32and vqtomﬁmtfcpapeﬁowmaﬁz o thegnigturg. Stiteblebinderse regctl on
was stirrad feoude r'lJth(éugl'ir?ﬂ(nféatl@t‘?\%‘tz!rc:h ?@Qtlﬁ’ﬁ@ﬁrééméﬂs)su&@ﬁs desd drol | oned by
AA4 (1.5 g), HBTU (3.8 Z)a . The m xture was
stirred for 20e@ladipseuced %epwnmqtqr@ mavnfhﬁfe\%a@as fiehAssagacid, anmoni um
chloride (30 ghyacathhrisBaiuhPoiSts, sUBiR KERAH6INEGhestin BBafid]3BdiGm| ayer was

dried (sodiumsulfate) and evaporated. The crude m xture was purified by
neutral al um hanzsste sedivgragplaie, sediviashioridscandibelie. oRisplegrajorgiinguidehe net hyl
ester. The ne Ve rch ﬁ,g@, EcbiniBse’ ,.% pote and
treated with y(;l}{&f_t%éﬁé‘tzo 18rg I'n 0 rrlij_aswalég lgé.’l’ﬂﬁe&e’r éac%rﬁ%n&/\ggé)&l rred for
1 h, acidi2i edkersi th acetic acid (4 nL), and extracted with DCM 10 (3X50
rrL). The conbi ned organics were dried (sodiumsulfate) and evaporated to
afford the correspondi ng carboxylic acid. The acid (0.65 g) was dissol ved
i n di oxane (30 nl) Thenlihwcaioens (30itahly lavesdsabpendingrar gispetsingmge(ts sadh g) was
added and the 5 y e 0.5 h. The
m xtu re was fagllﬂégeérgé1 rﬁgﬂ}{ﬂﬁ; qﬁge(?&mégéﬁgﬁ Qagiﬁ o gel(?a%%' %8&&[) 15 and

et hyl acet at e ceR@oseiand tlTﬁhhkeI aﬁﬂeperemBraéaQrepastratmsan@ susperspneans | ayer was

| yophiliz t ke i i - - 100C. de) 8 8.99
A .5§°?’hn¥’%1£ﬁ|)\g,g§'ée%ﬂ%(¢§° ‘&ééﬁ'f@s%"ﬁé}&f’w FN’}@E%- : (?n 2 H),

5.16 (t, 1 H),prései@tidsSdre empid¥etHwhein0BvehobSsadministratidn is2esd2. 84 (m 4 H),

1.97 2.10 (m 2 H), 1.76-1.91 (m 3 H), 1.56-1.71 (m 2 H), 1.15-1.51 (m 3
H; M5 20 nmfe 427 (WMW). EXAMPLE 3 '' S

Qji['[5.6.7.8- Tetrahwcbmp®nd[cmtde43reaepe|nvmtlnnbarealbgbb-aﬂimmmertad irthei of 4. 3-al p
ridi

di n- 8y~carb | [ 2 t er medi AA3 (0.90 nmol)
and p-Al a- OVEQ %%@B}ﬁ#ﬁﬁ ég'vg'é’%gg}g% eé’gﬁs i ng %‘I‘%ﬂ%ﬁaﬁﬁs Iﬁrgepr oduct
carried foywarwhilarositr veslcﬂesaandewdanhﬂdr vesicks a hjposorhes Gonpofomiedfromas

| at ed whi t | 3.89-3.99 1
B T O S
2. 12 2.28 (m phophatidyicB&ings.08 (m 4 H, 1.73-1.80 (m 1 H,

20



1.56-1.63 (mM 2 H, 1.39-1.50 (M 4 H; MSme 350 (Mdi). 33 WD 00l 06570
'PCT/ US99/ 16572 EXAMPLE 4 ~i-f f [5.6.7.8-Tetrahvdro-3-f2-(4-o0iperidinyl
yethvll-1.2 4-triazol oL4. 3-al

pyri di n- 8y] ¢¥P Y] ani no] - aS- benzvl oxycar bon~r | ani no- pr o P&ABIS8Y46E72d (3) 5
I nternmedi ate AA3 (N-Boc derivative was enpl oyed and deprotected with™4 N
HCl in dioxane at the end of the synthesis, 0.80 mmol) and N- Cbz- Dpr- Owve

0. 80 [ dt
E:]i ve BmargI de\évg:iebe or conp%prgw,@gﬁgn%% @g@mggﬁgggfédtb&gﬁé L.&éj fforvvar 0

fl akes: np 1l4ferctiGal avibodies dDBdivivkal)carrianaio. which thdcompour(dZﬁeleam&OS ' 2.8 10

0 o 20 Rl ot Sl R S o G

~-ffT5, 6. 75 8-sthibleapoliginers 3s tgétdbleidney cairiary.| Pechdalymerd c2n ihcludeazol of 4, 3- al py
ridin-815 yl]carb | 1a no-aS—-~|ne anoi ¢

2- (Di et hyl ;n‘! ‘PF@W 4‘?{7? gggqrbg.opg &Qﬁﬁf‘@rwgn?tﬁﬁ%ﬂﬁmd’&wm ive was
enpl oyed and Wﬁt&%&daﬁpér&rﬁdéﬂ»ﬂd&l bﬂbdyeqiyaaeeo&tdepnwygﬁwswstmtw

synthesis, 1.0 anoi c acid

d
2- di et hyl ani n‘d‘“’?%ﬁ?ﬁ@f‘ Fﬁﬂd“@sl’: HF‘“?’TO& ﬁ'?ﬁ)‘l’%) o és%% @deﬁénWQt'qquTU/ HOBT and

the product cahy b@@oméd/t\saar@lasts%fsloue%rédme 96l§|%is%€fuf ArachigViRguNd 1,
3- Ami no- 3- ( 3- pyri yI)&aopanmc acid 2dieth éﬂﬂ m no- 2- oxoet hyl “ester was

prepared 38 feAnteled release pir diigmier SxamMais: PrACHGH AbEesieti d (1.9 mol ;
prepared usi naa&asctéﬁ&%owd?&@m@nﬂctaéld2§onmﬁa¥éta@e;sagac%isder' vative in
exanpl e 2) was dissolved i n EtOA and treated with
2- Cl - N, N- di et hgivdibysrepyrans. m@ycwenmqvtatwﬁ@d Wi&-mkédnagmehlp@th@@lqcbr 22 h,
diluted with g ggﬁw ghloride (30 nL), and the layers separated. The
organi c | ayer %sﬂnd@ {’Hﬁg. um sul fate), evaporated, and purified by
silica gel chromatography (8% EtOH/ DCM to 30 afford a glass. The glass was

treated wi,th HCl ( ted, and
triturate BWI th die & %‘%dﬁdghﬁgg? nﬁ% mtk%be;égu'gf é;rﬁ%g ﬁ%a@d%the%%gﬁg Sr opanoi ¢
acid 2-diet hybanpmmtwbsand)ecctoyd"n@m@saa@;r@lmqusta!bllmedn@melamrwmesw t. 34

WO 00/ 06S?0 PCT/.US99/ (11.2 g, 45 mmol)) anhydrous
hydr azi ne (45FT ?fi‘\@’?@%{’{%‘g&@&g?% 13{3%%@(5(360 mmol ), MeCN (200 nL), and NwM
(90 mol ) were stirred at 5C for 4 h. The m xture was diluted with DCM (200

m.), washed with s n|u hl ori nd th ayers were
separated. The 5 ﬂb%&ﬁlg P3RAE° prﬂ?‘i‘ sdm%)égﬁl ?ﬁﬁdsqufatN erﬁﬂ%e%%porat ed to
give ACA. 20CMo(0kQ8 11dop)md ﬁerrmnlnhhmmaemw &oF ofal aumiketration, 6. 6 g), and AAL
(7.6 g were stirred at rt for (dissol ved i 30rrL

DCM and sti rF@Ei‘PP%W"EJ?’%p’e*ﬁ‘i%b‘hPB?E’\S‘P% %Jﬂnmfa@éﬁtmma'mq 180 and

washed with sat{,d.590d, a5 5b|m0d1€5((52@0ﬁ500 demm%mzsdawaooms drl ed
(sodi um sul f at e&igand 10 evapor at ed resi due was, di ssolved . in MeOH (420

nL) and ref | uXeHIes °§H‘er?°t'%'€9'iﬁd5?f‘m°ét melogatia adiHatmarhefdhe eR9to give a
white solid. Thire pdabiteo BricheWaﬁn@ﬁé&@é‘é%uh{bﬂﬂfdrﬁé% dFbiharil dmmddto 0C,

and treated with ag. Li OH nonohydrate in 10 wat er e reaction
was stirred fcﬁta(’ﬁoﬁagedﬁ@' R/HWPEQ}G Orﬁj)mg&ggt EIWQ)'I"‘BM/@HWPHYW@@ yl

aS- benzyl OXYCEHePQ di‘éboyl@\dorraﬁgé%%ﬁr?a%(ﬂb@@% 966&#90(-@/@ cQ)bod BTU (16 9)
HOBT (3.1 g), and he m xture was stirred

diluted with d@wmpeodan)Thewagnew%mw %@drdnatﬁmwmwwmpfd@o&o rrL) and
the layers werg,s6Rakay ed. The organic layer was dried (sodiumsulfate) and
evaporated. The crude mi xture was purifi ed by neutral alum na

chromat ogr aphy (eluent: DCM MeOH) 20 9911 to give the nmethyl ester ACS6.
The net hylygster i reat ed
with aqg. leca]-l nDn\(I)vﬁ)?/’ ﬁl\gt&gg%% °%awn'%%%d%%b ?E%Eé?rrn%%tb?gﬁosk/as
stirred for 1 dkiledditiefarteandwit Maradehth,e aaxtldﬂz(rlssmm)mdw ertmadetad wit h

Et 201THF (1:1 u ul fate)
and evapor at ed cfnggnsﬁt?on tﬁpﬁtrg@gi?pggggwég %@P Iﬂié%ﬂlp%ﬁ&% dZ
carboxylic acid was treated with di oxane21(16 nL) and HCl (12 nmL, 4 Nin

di oxane), stirred for 7 h, and evaporated to a foam The foam was
triturated with warm MeCN (50 nL) and EtzO (100 nlL), and dried to give
conpound 5 as white flakes: np 86-90C, Ms me 497 (MH). Anal. calcd. for
C25H32N605 ' 1.7 HCl 2.5 H20 0.3 dioxane (630.02): C, 49.95; H 6.58; N,
13.34; C, 30 9.57. Found: C, 50.13; H, 6.56; N, 12.98; Cl, 9.64. 36



WD 001 06570 PCT/ US99/ 16572 EXAMPLE 8
)3-fff5.6.7.8-Tetrahvdro-3-f2-(4-piperidinyl)ethyll-1,2.4-triazol of4.3-alpv
ri di n-8vl | carbonvl | anmol - aS- benzvl oxvcar bonvl anm no-aropanoic acid 2 5

Di et hvl ami noYO298883kt hyl ester 6 Internmediate AA3 (N Boc de&HUSHPAPE was

enpl oyed and deprotected with 4 N HCl in dioxane at the end of the

synt hesi s, 1.tfe atwankeraent okthelsseBre cahditionhyn addition; 2ctorsoasshgibtea siitar ( pr epar ed

from Na- Cbz- Dpr ( Bac),- OH.. - j et. m as described, .for .conpound
4 °1 0 ot ) BepatedaRuN befa st L ARERAN fod Rt fiti b st oc
forward to giadenifisteastiodosit rashieih thenestnadjustiddsagéanpound 6 was i sol ated as a
white powder: np 108-111 C, Ms me 612 (MH). Anal. caicd. for C31 H45N7C6
2.2 HO 0.5 H20 0.4 dioxane (736.21 ): C, 53.19; H, 7.04; N, 13.32; C,
10.59. Found: C, ABbrViatiths ubed ik thdlinstadt Sifkcificktion] Parfi€ularlih&Eéhdrhds 9
3L-fff5.6.7.8-Tet rah¥dr 0- 3-f2-§5(4pi peridinyl)ethyll-1.2.4-triazol o[ 4. 3-al oyr
i di n- 8yl | car FS¥yPEIAGSReRSIOWSoohenepr ooanoi ¢ acid (7) 20 Internediate
AA3 (N-Boc derivative was enpl oyed and deprotected with 4 N HCl in di oxane
at the end of the synthesis, 1.5 mmol) and 3-am no-3-(3thienyl)propanoic
acid (1.5 mml) whe®trtoupl & usteR¥CRABELY HOBT and the product carri ed
forward to give 7g@s,ggpcribed ggrycompound 1. Conpound 7 was isolated as a
white powder: np 127-131 C; Ms mie 432 (MH). Anal. 25 calcd. for C21
H2gNsSO3S 1®@. 4 HCl Bog. 7 H20 = 0. 4-ButexsAong84. 93): C, 46.41; H, 6.55; N
11.97; C, 14.55, geosiesli C= 46. 5iitbxyRalBnybiyihihofid: Cl. 14.56. EXAVPLE 10
30 p

henvylacetonitril
13-ff[5.6.7.8-Tetrahvdro-8-net hyl - 3-f e-n}lﬂaf%ioglenr? dinyl)ethyll-1,2.4-triazolo

‘[ 4. 3a~yridin- 8-yl \w-bonYtd am - AS- b ax )k car bonyl am no- propanoi ¢
acid (,8)1500rrpoundd%@v\bgs pr epargﬁlzu%ﬁggggﬁggﬁgtl ds described for 3 except
) np

8-nethyl internediate AD2 (3.0 nmol ) was e oy'ed rather than AAl in the

reaction 37 WO 6570 RCTNSQ9/ 16 i Meerwein's reagent (3.0 nmol)
and then N- Boc-4- B%fgri di nepr opgﬁlé@q é%ércri‘\r%éé%gbw 0 mmol ). Conpound 8 was

i sol ated as of f-wCB2 fl akes: nBedzibxydadBonWS me 513 (MH ). Anal. cal cd.
for C2gH36N6~5 2.9 HCI 1.9 H2Q 652.(158): C, 47.86; H 6.60; N, 12.88; d,
15.76. Found: C, 47.76; H, 7.00"°RPPE% 3 22: 1, 16.03. EXAVPLE 11
(3-fff5.627. 8- Tet rdEdr o- 3-% 2- ( 4;2DiokibicdtHamel

| Z-1-f | uor oet hyl e -1.2.4-1tnazql 0~4. 3al pvri di n-8-yl | carbonyl ] am no] - aS- ben
zyl oxycar bonvl am %&Mr ooanol ¢ a@i'cg'lo(g)’&fgn?:orrpound 9 was prepared using the
met hods descri bed DIC Schene= AE. Diisdpeopyiadiriaddimfdiel was prepared as fol | ows.

Li thium chl oride ( 9 g) was a?)ded to a sol ution cooled to 0C of

met hyl - 2- f | uor o- 2- P¥éphonoat et aPESPORETHYIZMIG

1, 8- di azabi cycl o[ Sp#a@] undee- 7- avBimethyldmifdpyridimeacet onitrile (6 nm). t5 The
m xture was stirred until the lithiumchloride was dissolved to forma
honogeneodd sol utiBMF N-Boc= pi p&h NP IMEMfRHP#BREI dehyde (1.61 g) in
acetonitrile (2.0 gMsoras added DiRethiguifdxdeur e and stirred for 24 h at room
tenperature. The reaction was quenched with saturated ammoni um chloride (20
nL), diluted with EPRyl acefate BMbdimatyylamrariRRYhed with saturated 20

sodi um chloride (50 nL). The organi cCARPEIMARs dri ed (nmagnesi um sul fate)

and evaporated to yield 2.27 g of (E)-ethyl o

2-t1 uor o- §0(N-Boc-épﬁér di n- Ayl ) it mmingtajraacetic agid \was carved forward as
shown in Schene AActo afford 9. ypound 9 was isolated as white flakes: np
147-150C; M5 me 515 (MH). Anal. ‘calcd. for C25H31 FN60O5 2.3 HClI 1.6 H20
(627.25): C, 25 47E@® H 5=87; QNethyi®thry: <, 13.0D. Found: C, 48.26; H,
6.02; N, 12.90; C Etc}/gc 74.

ethyl acetate

EtOH
35 HBTU

ethanol

2-(1H-Benzotriazole-1-yl)-

22



EXAMPLE 12

~ J[f5.6.7.8-Tetrahydro-3-f2-(4-piperidinvl)E-ethylenel-1.2. 4-triazol of 4. 33
0 al pyridin-8-vyllcarbonyl]am nol -~3-4-oyridi ne~~ropanoic acid (101 Conpound
10 was pr epﬁ’%é’ﬁoéfgo described for compound 5 from internmedfGIES2E$S 1. 5
mol ) and met hyl 3-am no-3-(4-pyridyl)propanoate (1.0 mmol). sa WO

001 06570 PCTNS99/ 16572 Conpound,i1d3deteanetbylaosdmas yel | ow fl akes: np 235C
Ms me 425 (MH). Anal. cal cd, hbaafluephBsaés 3.1 HCl 3.0 H20 (635.63):

C, 45.35; H 6.52; N, 13.22; Cl, 17.29. Found: C, 45.67; H 6.59; N, 12.94;
Cl, 17.30. 5 EXAMEBARES3 = 4-(2-Hydroxyethyl)-1- piperazine-ethanesulifonic
Qfff5.6,5.8-Tetrahvdro-3-f2-(4eigi oeridinyl)E-ethylenel-1

(2.4-triazol of 4. 3~avri di n- 8-yl ] carbonyl | am no~-aS-4- (3. 5-di nmet hyl i soxazol yl
) sul fonyl ani nopr d¥Bbi ¢ ac¥d ( HydioxgigenZotriggolad 11 was prepared as descri bed
for conpound 5 fr._(].gp i nterngdi atlseqpﬁ} l(4.0 mol ) and net hyl

3-am no- aS-4- (3, 5di met hyl i soxazol'yl"ysul f onyl am nopr opanoate (3.0 nmol).
Conpound 11 was iMel ated as a ghatles: np 145-148C, M5 me 522 (MH ). Anal,
cal cd. f(?g C22H3éwl\§ges 2.8 HCl Z.ﬂ H20 0.5 di oxane (703.78): C, 40.96;
H 5.99; 195 N 131890 ) T4 17%¥9hd: © 40.63; H 5.82; N, 14.00; C)
13.11. EXAMPLE 14upkfff5. 6=7. 8-miligramiiyér Richram- (4- oi peridinvl)E
eth~e]-1,2.4-tri of 4. 3a~wri d"L n- 8-yl | carbony] am nol - @S- 3- pyri dyl pro, ~, ano
ic acid (12) 20 100 ni), t 'Mﬁg‘ty?‘/i?H'BQ‘?JWPum tetrafluorborate (3.0 g),
and AAl (2.0 g). veipe stirred atNipdcolypluntebshotdd ®RéRske th ACA (5.4 g,

di ssolved in 17 nL DCM and Stiréééﬁdcgpﬁ.pgﬁtié'h) The m xture was diluted with
DCM (100 1sL), and washed with sat'd sodiumchloride (50 nmL.). The organic

| ayer was dried (mpgnesi ume25 Sigtfedted) and evaporated. The yel | ow f oam was
di ssolved in MeOH (179 nmL) and refluxed for 24 h. The m xture was cool ed.
evaporated, and pthified oVer dI"™Mal gel (MeOH DCM NH40H, 5:94:1 ) to give
a solid. This solpgrwas di gsol y&i‘gi@tJHF (7 m.), cooled to OC, and treated
wi th ag. Li OH nonohydrate (0.8 in 19 nL water). The reaction was stirred
for 6 h, and 30 MBTPA(190 AL) mboluensstifonit Bgded by AA4 hydrochl oride (4.8
g), HBTU,413.5 g)rtHOBT (2.6 Q) 4.7 mL). The m xture was stirred
for 20 hzém d difuted with m&??@g%n%&%ﬁshed with water (100 ni)) and
the | ayers were s#g¥dr at ed. =The ssftwatefic | ayer was dried (nmagnesium sul f ate)
and 39 WO 00/0 PCTNSQ9/ 1 orated. The crude m xture was
purified by neut rGgIIgRaI umi na ch?g%téw%éﬁ%phy (eluent: DCM MeOH) 9911 ) to

gi ve the net hyl eSEA&r AC6. =The Triflitbrphcetietamid was di ssolved in THF (46 nl),
cooled to 0OC, andﬂt_lﬁeat ed with Ag. L(ij nonohydrate (0.29 g m 116 nL

wat er). The reactioh was sfi rreaerfagy B h, "acidified with acetic acid
(15 nm), Bnd extramSed w tlk DCMiMatMIsidge The conbi ned organics were dried
(magnesi um sul fatg) and evapor at ed Ito afford the correspondi ng carboxylic
acid. The carboxyfic acid was tTEXYQYRIIVYI oxane (20 nL) and HO (3 nl) 4
N in dioxane), stirred for 1 h, and evaporated to a foam The foam was

triturated with rm Me 0 m) and 10 zO (100 nL), and then
| yophi | i zed f romwaﬁg']éwaﬁgl péﬁ%f?dc‘%?fﬁ%’ﬂﬂ%s ‘ighagméﬁ@*d?v‘?ﬂ)ﬂak&!Udﬁﬁh%m- 137C. 'H
NVR ( DMBO- d8)cofpBubds Shdvsh ihMablk IHWheBe R4s fotdd, thénettdr 1" indkcadds the, 1 H),

8.53-8. 6530( mab:sL,othe’ co%'ﬂgL::Lr_agbr(\) ?Ca(hrrr\]-lngloldw:’relo?gj 9u2Iés7).' 09 (m 1H,
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6.54 (d, 1 H, 5.29-5.35 (m 1 H, 4.11-4.26 (m 2 H), 3.26-3.49 (m 2 H),
2.93 3.00 (m 3 H, 2.63-2.69 (m 1 H) 1.91-2.43 (m 8 H, 1.65-1.69 (m 2 °
H; M5 15 me 425 _sM—I‘). Anal . calcd. for C22H28N603 2.8 HCl 3.2 H20
(562.62): CW2PUBET0 4 6.25; N, 14.72: Cl, 17.69. Found: CHYS®ES2H 6. 09:
N, 14.37; C, 17.82. EXAMPLE 15 20 )
p-([[5.6.7. STKgLEahydr 0- 3-f 2- (4- pi peridi nyl yE

ethyl enel 1, 2. 4-tri azol oi 4. 3a] pv ridi

i n-8-yl Lcarbonyl | anmi nol - pS- 3- c~ui nol i nyl propanoi ¢ acid (13) Conpound 13 was
prepared as described for conpound 5 fI’an i rngr gdi ate AC3 (3.0 mmol ) and
nmet hyl 3-am no- 3S-(3-pyridyl) propano ). 25 Conpound 13 was

i solated as a white foam np 130-13 s (MR§). Anal. calcd. for
C26H3pN6C3 3.6 HCl 3.9 H20 1. 6¢di oxane(N98.Y5):0C) 47.03; H, 6.82; N,

14.22. Found: C, 46.64; H, 7.02; 14 58 H 30 MPLE 16
(3-fff5.6.7.8-Tetrahvdro-3-f2-(4- R’Y nyl ) E-Rh Iy
arial-1,2.4-triazol o[ 4. 3ai pvri di n- 8-yYlI LgFbonvl | am nol - aS- benzyl sul f onyl am n

0- prooanoi ¢ acid (14J 40 CT/ US99/ 16572 Conpound 14 was
prepared as described for frominternediate AC3 (4.0 mmol) and
nmet hyl 3-am no-a. S-benzyl sul f ohyl am nopr opanoate (3.0 mmol ). Conpound 14
was isolated as a gl ass:H . M5 me 517 (MH). Anal. calcd. for
C24H32N605S 2.9 HCf 2.0 H20 (658.38): C, 43.78; 5 H 5.96; N 12.76; C,
15.62. Found: C, 43.42; H 6.12; N, 12.57; Cl, 15.37. EXAMPLE 17

[3-[[[5, 647 Tet ahvdro-3Rf2(4 ai peri vl ) E- vl e .2.4-triazol ol ~4i 3
al ~pvridi n 8§vl I C%rbonvl | arf nol - aS- 3- a~ %—acetvl atgl'}“lo %‘%anoi c acid (151 10
Conpound 15 tas piepared adpwigytri bed f &t conpoumtl 5 $inglm i nt er nedi ate AC3
(5.0 nmmol ) agd hyl 3-am,no-aS- 3-pyri ¢yl acetyl no anoate (4.0 mmol).
Conmpound 15 \%asnﬁiol at ed aHs white flakegy 128%[?3 B‘ ﬁ}% me 482 (MH) 15
EXAMPLE 18 3 NHCO, CH Ph H smgle
i~~f5.6.7.8,Tetr = plperldl ~)E—eth enel-1.2.4-triazolof4.3_a
] avri di n- 8- yf'] car@gﬁrﬁg §Yr( |sobuty oxvcar bi—LvI a%ﬂ’ﬂs propanoi c acid 16
20 Conpound 56 was prepared as describded GH)ZPhcormbundd&thléom i nternedi ate
AC3 (3.3 rrm)l) a am no- a oxy rbon m nopr opanoat e
(2.1 mol ). ‘gﬁﬁ'{%\a’ﬁ i sol at @*aé%% '?58'6‘130 133C. M5 nle
463 (MH). ArJraI lgal cd. fa3-tHi@BA134N6~5 H.2 HC 2. 0 kingle 1.0 25

di oxane( 666. 90) 46. 83; H 7.28; N, - Cl, 11.70. Found: C, 47.21;
H 7.08 N, 27.$ a) 11.4e. EXANPL@"?éZC*%h Me  single

g-fff3-[2- (49p| 0_Séd strutyirbeblowl | - 1. 2. 4-tri azol of 4. 3-al pyri din-8-yl | carbon
II'y-am nol 30 3S-3-avri dvlg1 @%OI c aci d (17) Corppoungo&t')ll'ewas prepared as

descri bed’®i n18chefle AF. A e (54 n1_
11 H H NHSO,-3,5-Me,-4-isoxazolyl H double
12 H 3-pyridyl H H double
13 H 3-quinolinyl H H double
14 H H NHSO,CH,Ph H double
20 15 H H NHCOCH,-3-pyridyl H double
16 H H NHCO,CH,CHMe, H double

17 See structure below

a. Racemic.
25
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solution of pyridine AF1 (2.0 g, 0.0108 nol) and hydrazine (0.40 nm, 1 eq)
was heated at 60C for 2 h, cooled to rt, and evaporated to dryness. This
product 41 WD 001 06570 PCT/ US99/ 16572 was treated with DCM (55 niL), AF2
(2.8 g, 1 eq¥YPoEmss’hydrochloride (2.5 g, 1.2 eq), NW (1.5reaiys99aesd2 HOBT (2
ng), and stirred for 18 h at rt. This mxture was diluted with -DCM ( X00
m.), and the organic |ayer washed wth @Water (3x»0 niL), dried (MyS04), and
evaporated to a foam The foamwas S trejpted w tlh tol uene (106 n.),~4 A

nol ecul ar sieves, and acetic acid ed in a Dean-Stark

apparatus for 22 h. The reaction [was , uap&Mhted, and the residue
purified by silica gel mat ogrlaphy I( 2% DCN%)togive AF3 (1.65 g) as
a tan solid. Internedi aiN A for o J#FBs described in
Scheme AA (see 1). Conpopund i\sol ated 1%a white powder: np
117-120C, Ms mle 423 ( for C2 gN6eG3 3.0 HCl 2.0 H20

(567.89): C, 46.53; H, 5.86; N, ; , 18.73. Found: C, 46.59; H, 5.84;
N) 14.51; Cl, 18.42. EXAWMPLE 20 15 a specific enbodi mrent of an oral
conposition, 100 ng of the compound 1 of, Exanple 2 is fornmulated with
sufficient finely divided |actose to prgvide a total amount of 580 to 590
ng to fill a size O hard gel capsule. The triazol opyridi ne conpounds of the
present invention are GPllblllla 20 antagoni sts. For instance, conpound 1
exhi bited 360 mn duration in bl ocking cani Nvi vo pl atel et aggregation
when dosed at 3 ngJkg orally (see Table I11)}} Thd conmpounds interrupt

bi ndi ng of fibrinogen to platelet glycopro b/llla (GlIb/Illa) and

t hereby inhibit platelet aggregation. Suchyjconpoungs are, therefore, useful
in treating platelet-nediated thronbotic disorgersisuch as 25 arterial and
venous thronbosis, acute myocardi al A4 , - églusion fol |l ow ng

t hronbol yti ¢ therapy and angi opl ast a Mariety of vaso-occlusive

di sorders. Because the final, comoRpatfway in nornal platel et aggregation
is the binding of fibrinogen to activ *Nexposed GPIIblllla, inhibition
of this binding represents a plausjble t/i t hr onbot i ¢ approach. The
receptor is 30 activated by s ADP, collagen, and thronbin,
exposi ng binding domains toltwo fifferent peptide regions of fibrinogen:
a-chain Arg-G@y-Asp 42  WNQOI 06570 PCTI US99/ 16572 (RGD) and y-chain
400-411. As denonstrated by t results of the pharmacol ogi cal studies
descri bed Rereinafter, the conpounds of 4fhe present invention show the
ability to block fibrinogen binding to isolated GPlIbllla (1C50's

0.0004-0. D072 pM, inhibit platelet aggregation in vitro in the presence 5
of a various of pl ahebshpsindaiek ine(hidrtlos weRkbr]y & 1M Ms. thrombin), and
furthernore, inhibit ex vivo platel et aggregation in animal nodels. EXAVPLE
21 I'N VI TRO SGH{OINBRESHEMRORQARSEBNGAYODPROIEXN B! be prapBleRRIsNGowD IMSSAY. A

96 well I mul @cﬁ%m@ﬂ.of[nlérr%redigéea/&f4 &ra?g Blaépg(r:e%_alsméilgg)in %ﬁ' Igt%?r;[a%gnal
10  Application WO 97/41102 and as published (J. Rico, J. Org. Chem. 1993, 58,
7948). Carboxylic acid AA3 was prepared in four steps starting with O-

ethylation of AA1 with triethyloxonium tetrafluoroborate, condensation with N-
CBZ-4-piperidinepropanoy! hydrazide (prepared from 4-piperidinepropanoic
acid and hydrazine/HBTU as described in PCT Int'l. Appl. WO 97/41102), and
15  then cyclization of amridazone AA2 via methanolic reflux. For compounds 3, 4,
and 6-8, N-Boc-4-piperidinepropanoyl hydrazide (preparation in PCT int'. Appl.
WO 97/41102) was employed in the reaction with O-ethylated AA1. Next, the
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with 50 wi/well of RGD-affinity purified GPlIb/Illa (effective range 0.5-10
~g/m.) in 10 mM HEPES, 150 mM NaCl, 1 nM Mgd 2 at pH 7.4. The plate was 15
covered and incubated overnight at 4C. The GPlIbllla solution was di scarded
and 150 W oYOMPBEN was added and incubated at RT for 1-3PRIVUSHA6HE ate was
washed extensively with nodified Tyrodes buffer. Biotinylated fibrinogen

(25 ~lI1well) tehzdle ethiyi estér veasreaponified withiithviusn aylilexidd o dffoed A&8.1 s that contain

the test 25 ~llwell). The .pl at d and i bated at RT
for 5550 4 nreidan e beieaubing haRoRk fiets SoRoYl St R e ietar op. of
Reagent A (Vegiich aStraaariBiAas BBRadL s HBBTOK iadashitrifé.t CoMBedres 2

Laboratories, Inc.) and one drop Reagent B were added with mxing to 5 nL
modi fied Tyr oM¥€ AFeRaTed assRowhigr 1 :desyedhraminpeesterpiaiting petarials{sefs
di scar ded ﬁndAAngdgrﬁﬁ&t%m&@q)rﬁréa £06howr iehhy, Wi th nodified Tyrodes
buffer. Vecta Stain HRP-Biotin-Avidin 25 reagent (50 pllwell, as prepared
above) was added and incubated at FSCHBEMEIAAni n. The Vecta Stain sol ution
was di scarded and e wells washed (5 x 200 ~I/well)Aw th nodified Tyrodes
buffer. Devel oping|puffer (10 nL of 50 mMcitratel phpsphate buffer @ pH
5.3, 6 ng o-p §Egam1nest3@BFal,Dm%H202; 50 ~/ was added and
i ncubat ed at - 1 S04 (30 (50 | wel 1) was added.
The absor banc read at2)A96OMM The results howph in Table II. 43
WO 00/ 06570 PCTEU5$9116572 ECIONHNHYI TRO | NHI BLT
THROMVBI N- | NDUCED GEL- FI LTERED ATELET AGGREGATI ON éﬁSAY. ercent age
of platelet aggrggpti oncgancalcul ated as an incregge in |i ghk trM@BAI ssion
of conpound-treated pl 3h<e)l et concentrate vs. control -treated pl aggbﬁt
concentrate. Human bl 0d8%hs obt ai ned from drug free, normal 10 donors into
tubes containing 0.13Msodiumcitrate. Platelet rich plasma (PRP) was
coll ected by centrifugation of whole bloog at 200 x g for 10 mn at 25C
The PRP (5 mL) was gel filtered through Sgpharose 2B (bed volunme 50 mi),
and the platel d? Mﬂﬁ(]?‘rth%s adj ust ed Pl ) $IBSHE H@BT sanpl e.  The
fol |l ow ng constituents—were added to a sjilicont : entrated 15
platel et filtr&?@ak®Pyrode' s bufferyOn14M NaCl, (0-0027M KO, 0. 012M
NaHCO03, 0.76 nmM Na2HP04, 0.0055M gl ucose, 2 ng/ nL BSA.and S. OrM HEPES @ pH
7.4) in an amount equal to 350 p|, Nof 20 mM cafci um and 50 pl of the
test conmpound. Aggregation was noifitored in a Bl ODATZ agg?mgorret er for the
3 mn follow ng the additi @gzaf_ adoni st (thronbi rH,5 of 20 1 unit/n).
a4 AA3ND 00/ 065;%%%#1&“% In Vitro

3 H

The results are shown in Tﬁl
Resul ts PCTNS99/ 16572 Fi br %3
~M 1 CSp nM% | nh. (50uM I C50 -
. ~1100%. 40100%). 01629B% . 298%.. 303100%. 45100%. 0884 (0BG 4 19A8684.6. 410

en Bi ndi ngPl at el et rggation' 5 Cp#% Inh. 50

5100%®. 10100%®. 0236 N

-10098. 21009%d.. 971009%0. 75100@100%8. 110092. 19100%. 7100%®. 5015

101009©. 94100%9. 1811100%.. 1 08%99.431121009®. 14100%9. 03013100%®. 44100%0. 05714
1009®. 51100%0. 04320 151009% i} 41D0%). 1216100%0. 60100%0. 601790%A43NT> 1*

Thr onbi n-i nduced aggr i Nd?\,é% é_ji |tered platelets. 25 EXAMPLE 23 EX

VI VO DOG STUDY Adul t ngf el Hdogs P 13 kg) were anesthetized with sodium
pent obarbital (35 ngl Kgy |\.'\¥.) and artificially respired. Arterial blood
pressure and heart rate \were neasured using a MIlar catheter-tip pressure
t ransducer N

-

HN
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30 inserted in a fenoral artery. Another M|l ar transducer was placed in
the left ventricle (LV) via a carotid artery to neasure LV end diastolic
pressure and indices of myocardial contractility. Alead ||

el ectrocar dVS)¥4/as recorded 45 WO 00/ 06570 PCT/ US99/ PEIUSF16EH | i mb

el ectrodes. Catheters were placed in a fenoral artery and vein'to sanple

bl ood and i nf use 2dChig)yrNNegipthytacetaimide m;mﬂnimd\ﬁmneAmlh Chemi¢al y nonitored
using a l\/bdu ar InstéMnents da a ac U|S|t|oa %/ %@@ teri;l! bl ood
sanpl es (5-9 ﬂ'l" e r SMIQTOPRERIVGRSTRYPS RIBRYed SR P8 ?ﬁeﬂém? ORarehi citrate
to prepare pbm&:&!eeandmsbpp&o@ama a(rrﬂEéDoScaaﬂetAcB e Keakowigk, of Feetozyaia

coagul ati on ara S g@ nbi n é and actl vated parti al

t hr ombopl ast ﬁe’Pl &éﬂ% ?B’P&e crigrepretyl iordle and aGer e wi t hdr awn
in EDTA tg d%ﬁﬁﬁh?&o&ﬂ@&ﬁ@ébd@e@d}dp\ﬁ@é Ito § QiNtiSn 6PAANBIDTN at RBEGng and white
cells). Tenplate bleeding tinmes were obtained fromthe buccal surface using
a synpl ate |Fﬁ§F§d&Yeﬂ@\7r£EpﬁW‘Rﬂ What man filter paper. Aggregation of PRP was
performed using a Bi oData aggregoneter. Aggregation of whole bl ood used a
Chronol og i npedance aggregoneter. PT | S and APTT were determ ned on either
a BioData or ACL 3000+ coagul ati onS&MEMEAB Cells were counted with a
Sysnmex K-1000. Conpounds were solubilized in a small vol une of

di met hyl f ormami de (DMF) and diluted with saline to a final concentration of
10% DMF. 20 Conpounds were a n| stNRJRDY, ddw i ntrakénous route with a
Harvard i nfusion punp. Daies adm-h-stered—evagl, a JIS Rj,n interval at a
constant rate of 0.33 mIm Dataaqugopbt ai ned afver Neach dose and in 30
mn 25 intervals foll ow ng the end of drug admi ni stratRon. Oral doses were
adni ni st dfed as aqueous sol utions via syringe. Conpounds' caused marked

i nhibition of ex vivo plat eI et aggregation responses. Thus) in whole bl ood,

o ot o B PR P SR PRSP BTt 0, o5
rlel eaise. I n EBHpohﬂitELCfOn‘@(ammh kv@ds&@a&ﬂ w;ttmmrtyﬂd/s@diuhalgﬁn sti nul at gd had
pl at el et aggregatio i.th. marked acti t | 10 ng/ kg. Conpounds had no
neasur abl e hé’ﬁ%@ﬂﬂ?&%y\g}'é‘? F‘I%Pa']o tofatge t%algﬂp'feﬂ‘w‘?g iv. The drugs produce
ggT :\lggrg Iei%g7i2%rmm/k lrﬂipﬂ)t ﬁéahmeslmge ;brbﬁﬁedby@re?tilgg ékﬁ;lpodﬁ?ﬂﬁ(;@ﬁﬁﬁlei

nrg Wi p ove 0s reat nent. effects on
coagul ati on rr’ﬂKF‘ dﬁ%rg%bﬁ‘s"’g L¥‘6£?‘?’F?§F’P? % ment and platelet, white
and RBC Counta%ewmnéwﬁmd/v@b paéwréaqmgosé ZtHIa%hﬂ{T}/lméiH pds. 5 10 The

results indicate that the conpounds are broadl ective_inhibitors of

bl atel ot agorBBREIETRRIE NEUS SREPUGoNRaaRy T6GRReareR FalhdSBAP. AP pat hvays)
followng iv adm nistration of doses ranging fromO0.3-1.0 ng/kg or 3 ng/kg
orally. The antiaggregatory effects are acconpani ed by increases in

bl eeding tinme at the higher doses. No other hanpdynam c or hematol ogi c
effects are observed. The results are shown in Table II1l1. TABLE II1 15
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134205 8 12 Ex Vivo Dog Study Results Intravenous ,
Dosi ngQoseDurati on*0. 3 npk180 m n0. 1 npk120 m nNTO. 1 npk120 m nNTO. 1 npkl1l50
mn Oal DosingDoseDuration*3 npk360 nminl npk300 m nl nmpk<30 mnl k360
mnl npk<30 Hﬁoﬂ’ 0689%360 min * indicates duration of >50% i RFI/E$®NEH of
ADP-i nduced ex vivo platelet 25 aggregation. NT = not tested. Wile the

f oregoi ng specification teaches t heSGHEM&E ACes of the present invention,

wi th exanpl es provided for the purpose of illustration, it will be
understood that the practice of the invention enconpasses all of the usual
30 variations, a@kptati ons andl or nodifi@ati ons as conme within the scope of
the following cfainms and their equival ghts. 47 WO 00/ 06570 WHAT I S

GAMED 13 LA A S () el e 5 1 05 !

\N N\N ~N ~N"M
or CGC nis an integ S ted fromO0) ‘1 qhy.Ay PG/ 9/ 16572 10 Ais
sel ected from pﬂ‘peri dl%néAZB; , piperidi #3- yzﬁ,NaS?%'eaﬁ( I §-ﬁ4-yl ,

pi perazinl-yl, gyorolidin-2-yf, pyrrol iBdcn-3-yl, NHRZ or N, RO wherein RO
is selected from hydrogen, C, -C8 alkyl, CH=(NH), CvMe=(NH), CZ-Ce acyl,

C, - CB al koxycar#€hyl or ar(C,-C8 al koxyW@arbonyl; 15 Rz is selected from
hydrogen, C,-Ce alkyl or Cz CB acyl; Riois selected from hydrogen or
C(ONR-)YZ wh re'ép_I R, is selected f hydrogen, C,-C8 al kyl.or C3 C8
cycl oal kyl ; 20 S sel ected from @g"' (R3),
(CH(CO2R4) CH2) q, _ i s selected
fromC, -CB al kyls
het eroaryl ; 48

NH,NH, AAL N" N
/=N
HBTU, MeCN N Me308F4; AN
N . MeOH
Boc Boc Boc/N\/
AC3 AC4 ACS

o
L
w

o

St
1) aq. LiOH
) aq NNy Rq4
2)HBTU Ry3 O =\
A X
HzN«[)LORB r\‘x/\ C
R4 Boc” ACS

5 Intermediate N-Boc-4-piperidinepropenoic acid AC3 may be prepared

as shown in Scheme AC. Alcohol AC1 was oxidized to the corresponding

aldehyde AC2 using standard Swern conditions (oxalyl chloride/DMSOQ). AC2

was converted to the olefinic ester using the Wittig reagent in dichloromethane.

This ester was then saponified to the acid in sodium hydroxide to afford AC3.
10 AC3 was converted to the corresponding hydrazide (AC4; hydrazine/HBTU)

and employed to prepare intermediates AC6 as described in Scheme AA.
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R4 is selected fromhydrogen) C,-CB al kyl or C3-Ce cycloalkyl; pis an
integer selected from2 or 3; 5 qis an integer selected from1l, 2, or 3; Z
is CzRa; R5 is selected from hydrogen or C(O NHQ CHW r CO2Rg; 10 wherein Q
is sel ected YOMMI6®%, CHaryl, CH heteroaryl, CH substit utBd/¥Re¥MsHaryl or
CH (C -Ce)al kyl; Wis selected fromhydrogen or N(Rg) T-R7; Rg is sel ected

f r om hydr ogelnter@pdiaisal @8/ Wancarfizd fdBvamyby, litAiumhydeikidetsadofificatio@@, C(N- CN)

or S02; 15 i el ected fro - al kyl . .aryl, .ar - Ce) al kyl ,

o (O 2 ) al e P ] peeoston B give dotmnimoss s an it or
substituted fgteroaryl (Co-Ca)al kyl; and Rg is hydrogen, C -CB al kyl, or
CH2ZC(ONR'R, 2; wherein R' and R,z are each independently selected from
hydrogen, C,-C8 al kyl, or 20 C3-C8 cycloalkyl; mis an integer selected
from1l, 25 or 3; ?57r is an intedescHeEmMeEipd fromO or 1; and R5 is

sel ected from hydrogen or C -C8 al kyl; and pharnmaceutically acceptable
salts thereof. 30 2. The conpound of Claiml, wherein RS is

C(O NHQ(CNW r CO2Rg; 35 aa%ghar maceutical | y accept abl\g salts thereof. 3.
The conpound of O aj Y ei UG, fidt Mis ( or CH=CH, 49 WO
00l 06570 PCTI US99/ 1§6572 R5 i s—CLO-NHQCCEMY + CO2Ry; 3aLEQ i s sel ected
fromCH2, CH hetero r CH syhist idewRH- het er oa Wis selected from
hydrogen or N(Rg) T-R erein Rgis H Tis CO; R? is selected from
C -C8 al kyl, aryl, ar -Ce)al kyl, ar(C, -Ce)al koxy,CﬁzS - C8 al koxy, or

(C, -Ca)al kyl am no; Rg'i % hydr ogen, C,-Ca al kyl or é(O) NR'R, Z; wherein R
and R ~ are each independently C -Ce alkyl; 10 Rio is hydrogen; 15 - R-51is

Acceptabl ¢ sal (o CRRpRul vneierl, Sumalbe hrebiialzs OWRITSORIRI 271 &

16 AD using standard alkylating methods. Alkylated intermediate AD2 can then

be converted to triazolopyridine targets as shown in Scheme AA.

Compounds where M is ethynyl were prepared by displacement of N-
Boc-4-methanesulfonyloxypiperidine with potassium ethyl propiolate
15 (potassium carbonate/ethyl propiolate) to give methyl N-Boc-4-piperidineprop-
3-ynoate (T. Jeffery, Tetrahedron Lett. 1989, 30, 2225). This ester was then
saponified to the corresponding carboxylic acid and coupled with hydrazine
using HBTU.

20 Compounds where R, is C(O)N(R')YZ and R is H are prepared
according to the method described in Scheme AA using an appropriately

substituted triazolopyridine as the starting material,

SCHEME AE

BocN (EtO),P(O)CHFCO,Et  BocN
o

CO,Et

25 AC2 AE1
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20 (I') wherein Mis (CH2)m CH=CH, or C=C; and nisl1; 25 and
ally acceptable salts thereof. 5. The conpound of Caim3
sel ected from 5d WO 00/ 06570 O R13 OR-5 Ra ~N ~O~ ~ ~a N N or
R-s ~Rg 'H Wo®@e10 N 1a w H wherein R8 is hydrogen or CHFCHUSPSEB R 3 s
sel ected from hydrogen) 3-pyridyl or 3-quinolinyl; R4 is selected from

phar maceuti c

hydr ogen or

NHCOZCHZPh; and R-5 is sel ected from hydrogen or methyl;

OR3 O

10 and

pharmaceutical ly acceptable salts thereof. 6. The conpound of Caim4 of

the formul a
Boc- N and ph
conpound of

PCT/ USHey legride istermedigten SE embaoprepared usingdioRnad H Rya

from

N N N

S RIS DA PSS AEN Hel, 1 EGehRHEES 72 7. The

[3-([[5,6,7, 8w3etea@ia)ddmiﬁttse1|!12u(ﬂuomqt\@sbmmet)am/lﬁw]mmum chlotide oz ol of 4, 3- a] py
Q@% ?@F@g] }5‘@ %ZR%TE g%?‘%ﬁ%ﬁ?%& ?G_E[chbﬁd nSC:;Pzeo o[ 4, 3-a] py

ri di n-810 yI ]Aanogwylv]rahﬂuw]iepnq@gorpsmdﬁ@ i d;

ridin-8yl]
[i-[[[5,86,

10

15

20

25

SCHEME AF

0 1) NH,NH,, dioxane | Y OEt

Xy’ o€t 2)EDC.HCI

N™ NN
- COH =N
S Q”
. BocN BocN
AF3

3) AcOH, toluene

Unsaturated triazolopyridine compounds such as 17 may be prepared
as shown in Scheme AF. Herein, chloronicotinate AF1 was reacted with
hydrazine to afford a hydrazinopyridine intermediate, which was then
condensed with EDC-activated AF2 to afford an acy! hydrazide intermediate.
This material was heated in the presence of acetic acid to cyclize to AF3.
Intermediate AF3 was then carried forward to final material 17 as described in
Scheme AA.

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way

the invention set forth in the claims which follow thereafter.

Protected amino acids were purchased from Aldrich Chemical or
Bachem Bioscience inc. N-a-CBZ-L-diaminopriopionic acid was purchased

from Fluka. Ethyl 2-oxo-3-piperidine-carboxylate was purchased from Aldrich
Chemical Company, as were all other chemicais. High field TH NMR spectra
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~[[[5,6,7, 8-Tetrahydro-3-[2-(4-piperid
inylyethyl ] 1,2,4-triazol o[ 4, 3-a] pyndi n- 8yl ] car bonyl ] am no] - aS- benzyl oxycar
bonyl am no- propanoi ¢ acid; 15
p-[[ (5,6, 7, VAYIGEMydr o- 3- (2- (4-pi peridnyl)ethyl]-1,2, 4-t rREAAEPY473- a] pyri
dm 8yl ] car bonyl ]am no] -[i S-3-pyri di nepropanoi c acid
[222,( [D|[ th%l ?nglé_fll_é ;eaoﬁr?ég@nf'aéBrLﬁétﬁc-,SBO spc::jctrometert ar;c 360 MHz1 agd Acf:ottjpllng [4,3-a)

- et rahydr.o pendi et he r|a20|o p
L odl b 520" 31 FROSERgI e BT HerS,. HBIBO PO BRI ATE Mishhome tnct d.
P-[[[5, 6,7, 8mbhingaund ;fpara&&érﬂra}énﬁmfé&ied) afiBahalyses Werelperidhed 4. 3- a] pyrr
di n-8y|] car bon I am no| - aS- benzyl oxycar bonyl am no- pr opanoi ¢ acid
2( Di et hyl ani dbRobertsoy |ﬁgp|ht leahogatoriess Inc., Madison, New Jersey and are
~-[[[5,6, % 8¢ &@gééw.qw&nlia? ol WdiGHR ok Qéﬂyéléﬁbhﬁ%dﬂé{aﬁn&e&ﬁléra/?é]bﬁ’([4 3-a] pyr
i di n-8yl ] carbonyl ] am no t i ophenepr opanoi ¢ aci d
~([[5,6, 7, slmsaﬁgwmrﬁmmwd@ctpszomwnm péla|seltnt9afr@§w,ase) is1, 2, 4-triazol of
4,330 al PYNdicBifiiod b MRBY kh AU AsS SMAIRAYA ReVEE TP BY HagE iy Pr opanoi ¢
a-[[[5, 6, 7, 8-€Xeharglynuricagiop2 Nuslepr magnaticmgsonancees {NMB) spactrerier ] - 1, 2, 4-tri azo
|04, 32 Py BB LAl RBRhbATHAPh1ASHHRERY IR LATI)RIRoPanoi ©
p- [[i5 6, 0, 8-(TES) ab tdr ioteBrdi 2tandaml gres BnlnkeyAMBG@t(Bﬁ@nMHz) $pértbntetarazol o[ 4, 3a]

B et b AR AS A S B R 8RS 350 5 e MR 00570

ethenyl]-1, 2 s@ebtra A18) Wwéré, dtgrpyreddine Binmb]mas@wayédtmmem](maﬁaﬁe)( 3, 5-di net hy
|~| [st)z(gzgl )7” ésulfsh{g? b?ﬂrﬂaggﬁ E:e 48|5p%?}@plta¢m|.§eg Unless otherwise noted, the
ethenyl]-1,2 rﬁatbralaz.gé@[Ahaakwmb@lwareSobténhQ@frbmwha@rnvammé 3S-3-pyridyl prop
anoi ¢ aci d; 6, 7, 8- Tetrahydro- 3 54 pi peridinyl)E

et henyl ] - hS 2 @Hn&qra@bwﬂphergm sy thesuzed standard methods Kown to anyone

aj pyri di n- 8- ydieanbeeydrd erinesica sypthsRY iThel SuBYktDERRPERIsCwhieh Jary
[i- [[[5 6, 7, 8- Tetrahydro- 3-[ 2- (4- pi peri di ngI)E et henyl]-1, 2, 4- trlazol o(4, 3a

_ y| hedupeLeXAMRles. 63 DEsogRHnass AWIREIAeth - pr opanoi ¢ aci d; 15

, 8- Tetrahydr o- 3-[ 2- (4- pi peri di nyI)E

,2,4-triazol o] 4, 3a] py~i di n- 8-yl ] car bonyl ] am no] - aS- 3- pyri dyl acety
anai ¢ acid; 20 25 _.Z.AL__

8-

p

Y | 1,2, 4-t lo(4,3
o BEbUAS e Ll BSe AN Tty 3,2 -1t azolof 4, 32]
-
- 3-

4-piperidinyl)ethyl]-1,2, 4 triazol o[ 4, 3-a] pyri di n-8-yl]carbonyl ]

8 %Hnﬁbﬂ eDch%O@ﬂB;;{é Qgﬁbgm de P25 egb,qﬂ&déy,ggmg%ﬂpl e salts

: e conpoun Ysel'ect ed f rom

a-[[( 6,7, 8- (‘De‘t7r'aﬁ5).oﬁrrt§trﬁal(32tc(amddpﬁérm®)\qu heaated Atiefiuy for 6, qoaled.azol o[ 4, 3a]
pyr '[ : '[ 2 4 % ]8&?{3 {ﬂ{r%g%dyhf‘lgg_ Qﬁ%ez_ %Jl%gérsﬁgé{ g@lHEEBM HAMEDHAR ARG g ac! . Of

et henyl ] - 252 Rrofft,i &Ahl] ﬂ:he@lj ]b%ﬁ anmaa Vhl]scsahd)wayh]sadveﬂ):h 286- 3- pyri dyl propa

noi ¢ acid; an NBG
phar maceut i cagc%%r?%om ﬁ%;r? c n%?%ggﬁgﬁﬁ%érﬁ’é? %Z?J??%&ﬁ %G“Q?%%Y'e carrier
and a conpounchiodide(0s86nmnat), k. stifkeg Fax2@enc eliel maturewpfesanoramd emdéheby m xi ng
a conpound of 40, C 1 and tic er. 11. A
process for nERI4G ‘:@S nh&?ﬁ%&’@%f@lrg@(ﬂ% 5#66% cpc%ﬁgf prﬂ‘%O%ﬁm h
conmpound of Chquetiu$ Isyed was RIfISERACE pHI 2C@bhy, HTIY; eRirahiéEewirRELOSENd 53
30 evaporated to a white foam. The foam was purified by silica gel
chromatography (10% MeOH/DCM) to give racemic 3-phenylacetamido-3-(3-
pyridyl)propionic acid. A solution of this compound (0.22 mol) in water (600
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WO 00/ 06S70 PCTNS99/ 16572 12. A nmethod of treating platel et-nediated
thronbotic disorders in a subject in need thereof conprising adm ni steri'ng
to the subject a therapeutically effective amount of the conpound of O aim
1. 5 13. TheV@YH8Y® of C aim 12, wherein the therapeutical i &PYEEN ve
anount of the conpound is about 0.1 to about 300 ngy/kg/day. 14. A met’hod of
treating a dimoyﬁmmhmnaddwpt@la Usid K@Hi(8.0aV)ldhdstrdatewith periiciigsl t her eof

COprI’I Si ng adm I St ect a ther eutlc ect i ve anount
of the corrpouff‘fﬂ 6?3 é1§£(2f"ﬂ'?s % a%hgk'ﬁé'?'ﬁtlif? ‘6?5 'EﬁdanfL%’L LV\TFé‘L 18910t he
t her apeuti cal by 1&fithaqtli(¥éhc)andithe fe‘su&mpgpm@mmwm@hmw Thelfiitrfte about 300

ng/ kgl day. 15 16. A net hod_of %rea nediated by GPIIb/lllain
a subj ect in werextiagiedwih ERRY i‘%qq{@L)aa?ﬁ%PE?téF |”h65qU6’ anbtregied with o

ther apeut i cal I{AXO%&'{oﬂEtN {Oﬁ'}?ﬁ@h&ﬁé Pttohﬁct%ﬁﬁﬂ'ﬁi\,& é@?tédg{wg Alrlfed py 20 17. The

met hod of wher apeutic Ive armunY of the
conpound is ahmtgél)cﬂrotrfatadnmny (B0entLMBIC/NHY®H, XBmBt4)ael givk (5)ad bi ti ng
pl at el et aggregat ion in a subject in need thereof corrprl sing adm ni stering
to the subjecP Qi‘ylaﬁ@tﬁﬂ‘ﬂf@ﬁ'l(%‘ﬁ)"ﬂ)” popieRiciagid armmanigmalto fThisHaodustiasind of

Caimi. 19. J&Hie&'%&ﬁ%lﬁéoﬂ ngan he‘éﬁ%ra‘?'réﬂuw?@réﬁ‘er{o%%qyﬁﬂbhd’ effective
anount of the conpound is about to about 300 ng/ kg/ day. 30 A

conpound of t &xdractediwitheEtaRIBx20P mLN\Gmmqgegma@% ecRiocpHm ~N ~N M |
A AA3' wherein Mis 2 /U9 el ected from
pi peri di n?é yf:onc Ptﬁ%t%% \)ﬁa %—Fd pr gees#‘%[’gr?%c\jf”’g‘ g\gt?z%ﬁié%oa
pyrrolidin-2- ;ﬂL) Dtyls solliich wasSeydporddRb give the whdium sraltRQ’ hissmatetisiaiasd from
hydr ogen, C, - al k xycar bonyl
or ar(C,-CB a ﬁ?fﬁ ﬁéé?"iﬁ% ? 'BL)%E Gﬁm'é%P@ar%anﬁ?gﬁmﬁr@ﬁq% Ce al kyl
or CZ Ce acyl dioxane, 84 mL), and stirred for 90 h at RT. This mixture was filtered and the

filtrate concentrated in vacuo. The resultant off-white solid was triturated with

15 Et20 (2 x 150 mL) and dried to give compound AA4 (96% ee) as a white,

amorphous solid.

EXAMPLE 2

20  yllcarbonyilaminol-BS-3-pyridinepropanoic acid (1)

Triethyloxonium tetrafluoroborate (11.7 mL, 1.0 M in DCM) was added to a
solution of ethyl 2-oxo-3-piperidine-carboxylate (AA1, 2.0 g, 11.7 mmol) in
DCM (5.7 mL) and stirred for 4 h. N-CBZ-4-piperidine-propionic hydrazide (3.6
25 g, 11.8 mmol) dissoived in DCM (7.3 mL) was added and the resulting mixture
was stirred for 18 h. The mixture was diluted with DCM (100 mL) and washed
with sat'd sodium chloride (40 mL). The organic layer was dried (sodium
sulfate) and evaporated to give a white solid (AA2). The solid was dissolved in
MeOH (200 mL) and refluxed for 6 h. The mixture was cooled and evaporated.
30 The white solid was again dissolved in MeOH (200 mL) and refluxed 20 h. The
mixture was cooled and evaporated to give a white solid. This white solid (2.2

g) was dissolved in THF (5 mL), cooled to 0°C, and treated with aq. LiOH (0.21
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Riois selected from hydrogen or CCONR~)YZ) wherein R, is selected from
‘hydrogen, C,-C8 al kyl or C8 cycloalkyl; 15 Y is sel ect ed from (CH2)p,
CH(RS)(CHZ)gyg %@yCH(Rs) (CH(CI)2R4)CHZ)q, (CHZ) gCHOH o

pi peri di ne- 3¥e4&P lic acid; R3 is selected fromC, - ()8a|l’<‘§/"|"”59€!255@e

al kenyl, CzZ-Ce al kynyl, aryl, ar(C, 20 C8)al kyl or heteroaryl; R4 is~

sel ected fromihydo myewater(r Tralcttgd was sitfeddor ¢t ad gk A3eLE and Me?CMn I nt eger

00106570 PCTESaNIuEr#ses lusdalRAs (I3 G HEOYHE B HoT Pl oy  °
CHZC(O NR'R, M rzemn Fa“heaﬁndtuﬁa Waﬁsﬁn@ 2220 hi md@ézﬁmeot:wyuselna_qt ed from
hydr ogen, C, -Ce mis an integer selected from

cl
1, 2, or 3; R"??héﬁd""tﬁ sé‘“é?@"@é"&’ﬁ“ Erﬂ i Wéé’ﬂ't)} gnd; B davess WetesaPATRIR G gen or

C -Ce 10 & kyfre crganis® 5w§§1@rréip(fsodlaﬂn sulfafe) aRABEapItated. Thatmge0 of the
formul a O R15 Rleggw \Y f,b R~ s and salts théreof 22. A cor@ound sel ected

from O- , NHNHRIXBTe WagpurifRaLynrutraalymina riyematogrepytelyent \PCMaPikoc' N or
ACS 98/2) to give the methyl ester. The methyl ester was dissoved in THF (28 mL),

cooled to 0°C, and treated with aq. LiOH (0.18 g in 70 mL water). The reaction
was stirred for 1 h, acidified with acetic acid (4 mL), and extracted with DCM
10 (3X50 mL). The combined organics were dried (sodium sulfate) and
evaporated to afford the corresponding carboxylic acid. The acid (0.65 g) was
dissolved in dioxane (30 mL) and water (30 mL). 5% palladium on carbon
(0.11 g) was added and the mixture was hydrogenated with 50 psi hydrogen
for 0.5 h. The mixture was filtered through celite, washed with water (10 mL)
15 and ethyl acetate (20 mL). The layers were separated and the aqueous layer
was lyophilized to give a white solid (1): mp 97-100°C. 'H NMR (DMSO-d,) &
8.99 (t, 1 H), 8.55 (m, 1 H), 8.41 (m, 1 H), 7.75 (t, 1 H), 7.23-7.39 (m, 2 H),
5.16 (t, 1 H), 3.78-3.91 (m, 2 H), 3.09-3.55 (m, 4 H), 2.57-2.84 (m, 4 H), 1.97-
2.10 (m, 2 H), 1.76-1.91 (m, 3 H), 1.66-1.71 (m, 2 H), 1.15-1.51 (m, 3 H); MS
20 m/e 427 (MH").

EXAMPLE 3

ylicarbonyilamino]-8-propanoic acid (2)

Intermediate AA3 (0.90 mmol) and p-Ala-OMe (0.90 mmol) were coupled using
HBTU/HOBT and the product carried forward to give 2 as described in
example 1. Compound 2 was isolated as white flakes: mp 86-90°C. 'H NMR
(DMSO-dg) 5 3.89-3.99 (m, 1 H), 3.31-3.49 (m, 3 H), 2.89-3.08 (m, 3 H), 2.83 {t,

30 1H),2.38(t, 1H), 2.12-2.28 (m, 4 H), 1.89-2.08 (m, 4 H), 1.73-1.80 (m, 1 H),
1.56-1.63 (m, 2 H), 1.39-1.50 (m, 4 H); MS m/e 350 (MH").
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56 WO 001 065?70 PCT/ US99/ 16572 23. A process for form ng a conpound of,
the formula (1) and pharmaceutically acceptable salts thereof) R-5 Rio ~
~Rs N~N~/ NMI A (lI) conprising reacting a conpound of the fornula AA3
O R-5 'ORi s WPQUBESTN — N ~N M1 A AA3' with a conpound of PRV a
HZN- Q CHW COZRB (AA4') to formthe 10 conpound of the fornula (1), wierein
Mis (CH2)m CH=CH or C=C, Ais seIEKAMﬂ’LErA)m pi peri di n- 2 yl,

pi peridi n-3- XB-[115 s 3 :ié\ﬁl S-Etltt\?]-%ixlthai)ow ]rgl\)rl |n28-y )

pyrrolidin- 3- 2 B i nrg Ulnllyuro en, C -Ce

al kyl ) CH=( NHP2ERREEN : ARGk | or ar(C, -Ce

al koxy) car bonyl ; 57 V\D 00/ 06570 PCT/ U899/ 16572 R2 is selected from

g/%; o?en) sc) -l\%ﬁrrﬁédﬁaﬂe A3 (BZBGBdamagveR?@eh@:??gheﬁaﬁdprbw@fggwwk@g!en 0233 o
N(R~) YZ erein R~ ected 5 from rogen, a or

oy osl Kyl - VE3h leant atiie SO ST bRSYRewR ) MeiByac No-ibe eroMe)

( CH( C02Ro) CHapgo %M%@ﬁ&ﬁd l&hr@q*’!BﬂJlPRJ@T s f?\@b\‘édd&t eaﬁh@d 504\9&8?6 S

selected fromGC, - kenyl, C~ al kynyl, ary

c8) al kyl or H@@Meohag/descmed @rsww f@@npqawfbgewso@tedw wiiteyl or C3 CB
cycloal kyl';  1hyBs:irfip 3821 B5RIRAs SR K55 @FH)." BRAIZcAEd. For Co5H34NEOS5 - 2.8

10 HCl- 1.7 H20 (631.30). C, 47.57; H, 6.42; N, 13.32; Cl, 15.73. Found: C,
47.20; H, 6.39; N, 13.70; Cl, 15.96.

EXAMPLE 5
B-[[5,6,7..8-1etrahydro-3-[2-(4-piperidinyi)ethyl}-1,2.4-triazolo[4, 3-alpyridin-8-
15 llcarbonyllaminol-BS-3-pyridinepropanoic _acid  2-(Diethviamino}-2-oxoethyl

ester (4)

Intermediate AA3 (N-Boc derivative was empioyed and deprotected with 4 N
HC! in dioxane at the end of the synthesis, 1.0 mmol) and 3-amino-3-(3-

20 pyridyl)propanoic acid 2-diethylamino-2-oxoethyl ester (1.0 mmol) were
coupled using HBTU/HOBT and the product carried forward to give 4 as
described for compound 1. 3-Amino-3-(3-pyridyl)propanoic acid 2-
diethytamino-2-oxoethyl ester was prepared as follows. 3-N-Boc-amino-3-(3-
pyridyl)propanoic acid (1.9 mmol; prepared using the same methods as 1ts

25 phenylacetamide derivative in example 2) was dissolved in EtOAc (50 mL) and
TEA (0.3 mL) and treated with 2-CI-N,N-diethylacetamide (0.60 mL). This
mixture was stirred for 22 h, diluted with sat'd ammonium chloride (30 mL), and
the layers separated. The organic layer was dried (sodium sulfate),
evaporated, and purified by silica gel chromatography (8% EtOH/DCM) to

30 afford a glass. The glass was treated with HCI (4 N in dioxane, 10 mL), stirred
for 3 h, evaporated, and triturated with diethy! ether (50 mL) to give 3-amino-3-
(3-pyndyl)propanoic acid 2-diethylamino-2-oxoethyl ester as a foamy

dihydrochloride salit.
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g is.an integer selected from1l, 2) or 3; Zis COzRe; 20 R5 is

'C(O NHQ(CHW CO02Rg; wherein Qis selected fromCH2, CH aryl, CH heteroaryl,
CH substituted-heteroaryl or CH(C -C8)alkyl; Wis selected from hydrogen
or N(Rg) T-RMOHYMRY i s selected from hydrogen, C -C8 al kylPGHUYIER acYl; T
is selected fram C(O, C(N-CN) or S02; R~ is selected fromC, -CB al kyl,

aryl, ar(C, - Capapuyd 4 was (solateshps ppie powders mpl Kdx{13°COMSapedi4Ry | ami no or
unsubst it ut e S yl 0 Ky, g i s hydrogen,
C -Ce al kyl, WW)%%é&?&%ﬁ V\Eg?gan ié:ﬁgﬁd 2%39249% ed)g d?cﬁ(ql %Qdependent |y

sel ected fro(i?i&ﬁyﬂr)dg,etr&QBJH C28aNk¥2.97:0C!, CBOTCeFoyred: @3 l4B8yH9; H3BOM NS an

I nt eger sel egggﬂ ﬁrﬁgg\ é 2, or 3; and 58 WO 00/ 06570 PGT/ US99/ 16572 R, 5
and R e are eatch 8 hdently sel ected from hydrogen or C, -Ce al kyl. 24.
The process of Caim23) further conprising dissolving a conpound of

formula A A2’ OR-s OR~s R ~ ON%. A AA2' in a solvent selected
froman al cohol or aromatic such a nzene or toluene to forma

sol ution, ang-tEabkyrardongl-68ipetidife-3tdPodeMbld Acite ound AA3' OR-s OR-s Rio
N~N~NM1 ss .A.A A

To a solution of oxalyl chioride (24.8 mL, 50 mmol) in DCM (200 mL) at -78°C

10 was added DMSO (7.0 mL) dropwise. The mixture was stirred for 30 min,
treated with AC1 (8.2 g, 38 mmol), and stirred for 2 h. Triethylamine (31.7 mL)
was added dropwise, the mixture was warmed to RT, and the mixture diluted
with water (30 mL). The layers were separated; the organic layer was washed
with sat'd ammonium chloride (30 mL) and sat'd sodium chioride (30 mL), dried

15 (magnesium sulfate), evaporated, and purified by silica gel chromatography
(20% EtOAc/hexane) to give AC2 as a white solid. A solution of ethyl 2-
(triphenylphosphoranylidene)acetate (13.1 g, 38 mmol) and DCM (40 mL) at
5°C was treated with AC2 (7.3 g), warmed to RT, stirred for 2.5 h, and
evaporated to dryness. This solid was treated with pentane (50 mL), and

20 triphenylphosphine oxide removed by filtration. The pentane solution was
concentrated and the solid purified by silica gel chromatography (10%
EtOAc/hexane) to afford a glass. The glass was dissolved in EtOH (60 mL)
and this solution treated with water (60 mL) and sodium hydroxide (59 mL, 1.0
N) at RT. The mixture was stirred for 4 h, acidified with citric acid (8 g), and

25 extracted with DCM (3x100 mL). The combined organics were dried
(magnesium sulfate) and evaporated to give AC3 as a white solid. MS m/e

256 (MH).

EXAMPLE 7

30  B[[5.,6.7 .8-Tetrahydro-3-[2-(4-piperidiny)\E-ethylenel-1.2 .4-triazolo[4.3-
alpyridin-8-ylicarbonyllamino]-a.S- benzy!oxycarbonylammo-groganonc acid (5)

35



A .AE . A9.A . A .AA Al A .A _AY Al . A.A.A.A.A AY Ay A2 _ A
.AY2 . AyaY .A .AYY .AE .A3 .A . A2 AE.A.A. Al A . A2 A Al A.A.A

WO 00/06570 PCT/US99/16572

Intermediate AC3 (11.2 g, 45 mmol), anhydrous hydrazine (45 mmol), HBTU
(60 mmol), HOBT (60 mmol), MeCN (200 mL), and NMM (90 mmol) were
stirred at 5°C for 4 h. The mixture was diluted with DCM (200 mL), washed
with sat'd ammonium chloride (50 mL), and the layers were separated. The
5 organic layer was dried (sodium sulfate) and evaporated to give AC4. DCM

(100 mL), trimethyloxonium tetrafluorborate (6.6 g), and AA1 (7.6 g) were
stirred at rt for 4 h, treated with AC4 (dissolved in 30 mL DCM) and stirred for
21 h. The mixture was diluted with DCM (200 mL), and washed with sat'd
sodium chioride (30 mL). The organic layer was dried (sodium sulfate) and

10 evaporated. The residue was dissolved in MeOH (420 mL) and refluxed for 24
h. The mixture was cooled and evaporated to give a white solid. This white
solid was dissolved in THF (10 mL), cooled to 0°C, and treated with aq. LiOH
monohydrate (0.96 g in 10 mL water). The reaction was stirred for 6 h, and
MeCN (200 mL) was added followed by methyl a.S-benzyloxycarbonylamino-

15 propanoate hydrochloride (6.0 g), HBTU (16 g), HOBT (3.1 g), and NMM (5.0
mL). The mixture was stirred for 20 h cold, diluted with DCM (100 mL),
washed with sat'd ammonium chloride (30 mL), and the layers were separated.
The organic layer was dried (sodium sulfate) and evaporated. The crude
mixture was purified by neutral alumina chromatography (eluent: DCM/MeOH,

20  99/1) to give the methyl ester AC6. The methyl ester was dissolved in THF (28
mL), cooled to 0°C, and treated with aq. LIOH monohydrate (0.25 g in 100 mL
water). The reaction was stirred for 1 h, acidified with acetic acid (15 mL), and
extracted with Et,O/THF (1:1, 160 mL). The combined organics were dried
(sodium sulfate) and evaporated to afford the corresponding carboxylic acid.

25  The carboxylic acid was treated with dioxane (16 mL) and HCI (12 mL, 4 N in
dioxane), stirred for 7 h, and evaporated to a foam. The foam was triturated
with warm MeCN (50 mL) and Et,0 (100 mL), and dried to give compound 5 as
white flakes: mp 86-90°C; MS m/e 497 (MH"). Anal. caled. for C25H32Ng0OS5 *
1.7 HCl « 2.5 H20 « 0.3 dioxane (630.02): C, 49.95; H, 6.58; N, 13.34,; Cl,

30 9.57. Found: C, 50.13; H, 6.56; N, 12.98; ClI, 9.64.
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Compound 10 was prepared as described for compound 5 from intermediate

AC3 (1.5 mmotl) and methyl 3-amino-3-(4-pyridyl)propanoate (1.0 mmol).
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AC3 (4.0 mmol) and methyl 3-amino-aS-4-(3,5-

dimethylisoxazolyl)suifonylaminopropanoate (3.0 mmol). Compound 11 was

isolated as a glass: mp 145-148°C; MS m/e 522 (MH®). Anal. calcd. for

C22H31N70,S + 2.8 HCl+ 2.0 H20 « 0.5 dioxane (703.78): C, 40.96; H, 5.99;
15 N, 13.93; Cl, 14.11. Found: C, 40.63; H, 5.82; N, 14.00; CI, 13.11.

EXAMPLE 14

B-[1[5.6.7.8-Tetrahydro-3-[2-(4-piperidinyl|)E-ethyiene]-1,2.4-triazolo[4,3-
alpyridin-8-vijcarbonyllamino]-$S-3-pyridvipropanoic acid (12)

20

DCM (100 mL), trimethyloxonium tetrafluorborate (3.0 g), and AA1 (2.0 g) were
stirred at rt for 24 h, treated with AC4 (5.4 g, dissolved in 17 mL DCM) and
stirred for 24 h. The mixture was diluted with DCM (100 mL), and washed with
sat'd sodium chloride (50 mL). The organic layer was dried (magnesium

25 sulfate) and evaporated. The yellow foam was dissolved in MeOH (179 mL)
and refluxed for 24 h. The mixture was cooled. evaporated, and purified over
silical gel (MeOH/DCM/NH,OH, 5:94:1) to give a solid. This solid was
dissolved in THF (7 mL), cooled to 0°C, and treated with aq. LiOH
monohydrate (0.89 g in 19 mL water). The reaction was stirred for 6 h, and

30 MeCN (190 mL) was added followed by AA4 hydrochloride (4.8 g), HBTU
(13.5 g), HOBT (2.6 g), and NMM (4.7 mL). The mixture was stirred for 20 h
cold, diluted with DCM (300 mL), washed with water (100 mL), and the layers

were separated. The organic layer was dried (magnesium sulfate) and
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| @ 0% (
UG () - #1ocy&9?@§ o) HE Bl SF%:%(@?M warm MeCN (50 mL) and

Et,O (100 mL), and then Iyophlllzed from water to give compound 12 as clear
flakes: mp 134-137°C. 'H NMR (DMSO-d,) § 9.55-9.59 (m, 1 H), 8.94-9.24 (m,
2 H), 8.81 (d, 1 H), 8.53-8.65 (m, 1 H), 8.01-8.04 (m, 1 H), 7.02-7.09 (m, 1 H),
6.54 (d, 1 H), 5.29-5.35 (m, 1 H), 4.11-4.26 (m, 2 H), 3.26-3.49 (m, 2 H), 2.93-
3.00 (m, 3 H), 2.63-2.69 (m, 1 H), 1.91-2.43 (m, 8 H), 1.65-1.69 (m, 2 H); MS

15 m/e 425 (MH"). Anal. caled. for C22H28Ns03 « 2.8 HCl + 3.2 H20 (562.62):
C,47.08; H, 6.25; N, 14.72; Cl, 17.69. Found: C, 47.00; H, 6.09; N, 14.37; Cl,
17.82.

EXAMPLE 15

-{[[5,6,7.8-Tetrahydro-3-[2-(4-piperidinyDhE-ethylenel-1,2.4-triazolol4 ,3-
a]pyridin-8-yllcarbonyilaminol-S-3-quinoclinylpropanoic acid (13)

20

Compound 13 was prepared as described for compound 5 from intermediate
AC3 (3.0 mmol) and methyl 3-amino-3S-(3-pyridyl)propanoate (2.4 mmol).

25 Compound 13 was isolated as a white foam: mp 130-133°C; MS m/e 475
(MH"). Anal. calcd. for C2gH30NgO3 *+ 3.6 HCl» 3.9 H20 - 1.6
dioxane(798.05): C, 47.03; H, 6.82; N, 14.22. Found: C, 46.64; H, 7.02; N,
14.58.

30 EXAMPLE 16

alpyridin-8-yllcarbonyllaminol-aS-benzyisulfonylamino-propanoic acid (14)
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AC3 (5.0 mmol) and methyl 3-amino-aS-3-pyridylacetylaminopropanoate (4.0

mmol). Compound 15 was isolated as white flakes: mp 128-131°C; MS m/e

482 (MH").
15
EXAMPLE 18
ridin-8-yllcarbonvilaminol-aS-isobutyloxycarbonylamino-propanoic id
(16)

20
Compound 16 was prepared as described for compound 5§ from intermediate
AC3 (3.3 mmol) and methyl 3-amino-aS-isabutyloxycarbonylaminopropanoate
(2.1 mmol). Compound 16 was isolated as white flakes: mp 130-133°C; MS
m/e 463 (MH"). Anal. calcd. for C22H34NgOs ¢+ 2.2 HCI+ 2.0 H2O « 1.0

25 dioxane(666.90): C, 46.83; H, 7.28; N, 12.60; Cl, 11.70. Found: C, 47.21; H,
7.08; N, 12.27, Cl, 11.46.

EXAMPLE 19

B-[[13-[2-(4-piperidinyi)ethyl]-1,2 . 4-triazolo(4,3-alpyridin-8-vilcarbonyllaminol-
30 BS-3-pyridvipropanoic acid (17)

Compound 17 was prepared as described in Scheme AF. A dioxane (54 mL)
solution of pyridine AF1 (2.0 g, 0.0108 mol) and hydrazine (0.40 mL, 1 eq) was
heated at 60°C for 2 h, cooled to rt, and evaporated to dryness. This product
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18.73. Found: C, 46.59, H, 5.84; N, 14.51; Cl, 18.42.

EXAMPLE 20
15 As a specific embodiment of an oral composition, 100 mg of the
compound 1 of Example 2 is formulated with sufficient finely divided lactose to

provide a total amount of 580 to 590 mg to fili a size O hard gel capsuie.

The triazolopyridine compounds of the present invention are GPlIb/llla

20 antagonists. For instance, compound 1 exhibited 360 min duration in blocking
canine ex vivo platelet aggregation when dosed at 3 mg/kg orally (see Table
I11). The compounds interrupt binding of fibrinogen to platelet glycoprotein
lib/llla (GPIlIb/llla) and thereby inhibit platelet aggregation. Such compounds
are, therefore, useful in treating platelet-mediated thrombotic disorders such as

25  arterial and venous thrombosis, acute myocardial infarction, re-occlusion
following thrombolytic therapy and angioplasty, and a variety of vaso-occlusive
disorders. Because the final, common pathway in normal platelet aggregation
is the binding of fibrinogen to activated, exposed GPIlb/lila, inhibition of this
binding represents a plausible antithrombotic approach. The receptor is

30 activated by stimuli such as ADP, coliagen, and thrombin, exposing binding

domains to two different peptide regions of fibrinogen: a-chain Arg-Gly-Asp

42



100 410%& () - abmbbbb% dEL@

110 10%@ ()-f10%@& () - 10%@& () - @OY%@& () - 109%@& () - |

10%@& () - %er. dEb@!! C!'S) 310%@& () - SH10%@ () - f ! 10%a

109%@& ( () dﬁ/@‘{‘g?% 10%G&; ())egj gggg% hxmbC H(c?me% ud’(%')fUS%’U@HO@

i et bt
Y'g10% u& () Fﬂa fEéPQEB‘BQdescnbed hereinafter, the compounds of the resen

rea:r O%U&'() S‘Vd. % u& ()-#10% u&' ()-1"10% u& ()-1y10% u&' ()- TlO%u&'()
- vnynnoRoood Ey8ation show the a |I|ty to block fi brmogen binding to isolated GPIIb/IIa

)- o2ppppppppbCoPHG RN (Y el Sag ey O TSl 107% 1 €

10- uL610%5u&'of 3 vanaiisOshpldiele) st%l@](m%o(s&) 0)6-p8rum hs&rtod'Eﬁlﬁ and

11 Cl 3310%<& &F 10%&' ()-f3109%<& ()-10%<& ()-310%<& ﬂ) z10%<& ()-ttu uul vvdEDb
Cl1C" &10% Qge;mgfmmlt(gx \z\%q:platf@&@@regatpn in animal models.

10%<& () - LF10%&' () - nLO%&' () - vv<mxXXXXXdYNC !! Cl 10< 10<

10<9° 610%& () -1 Y110%& () - sY+10%<&')&2 9F) 10%& () - F(&10%<& () - xxx{_{| O dE
YNC !'1Cl &10% & () - &10% & () - f M

| 109% & () -1 @RY £ ot

L 10%/( &'(%) %ﬁﬁaﬁé‘gﬁ%&' ()- 9%&(@?)&# K T09% @Wﬁxgow 'gé()- ~gAaBYNC
11 Cl YOZ10M% & ASSAY.YOZ10%&' () - S. S10% & () - +y109% & ()-3*MLO% & () - (310% & (
)- bC !1C 3"yl0%& ()- @L10%& ()- 10( 10(

10(s610% & ()-s410% & ()-s3@0% & ()- QeC dEbC

11 Cl 99: 10%<& () - 9AEAERI] Imragondsmaiciplitet plate-(@yaatethdmmiulon) wag 066téd () - \ YkdELC

with 50 pl/weli of RGD-affinity purified GPIIb/llla (effective range 0.5-10 pg/mL)
in 10 mM HEPES, 150 mM NaCl, 1 mM MgCl, at pH 7.4. The plate was

15 covered and incubated overnight at 4°C. The GPIlb/lla solution was discarded
and 150 pl of 5% BSA was added and incubated at RT for 1-3 h. The plate
was washed extensively with modified Tyrodes buffer. Biotinylated fibrinogen
(25 nliwell) at 2 x final concentration was added to the wells that contain the
test compounds (25 pliwell). The plate was covered and incubated at RT for 2-

20 4 h. Twenty minutes prior to incubation completion, one drop of Reagent A
(Vecta Stain ABC Horse Radish Peroxidase kit, Vector Laboratories, Inc.) and
one drop Reagent B were added with mixing to 5 mL modified Tyrodes buffer
mix and let stand. The ligand solution was discarded and the plate washed (5
x 200 pl/well) with modified Tyrodes buffer. Vecta Stain HRP-Biotin-Avidin

25 reagent (50 ul/well, as prepared above) was added and incubated at RT for 15
min. The Vecta Stain solution was discarded and the wells washed (5 x 200
ul/well) with modified Tyrodes buffer. Developing buffer (10 mL of 50 mM
citrate/phosphate buffer @ pH 5.3, 6 mg o-phenylenediamine, 6 ul 30% H202;
50 pl/well) was added and incubated at RT for 3-5 min, and then 2N H2S04

30 (50 pliwell) was added. The absorbance was read at 490 nM. The results are
shown in Table l.
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-10% u& ()-' 10% u& () - 10% u& () - Y10% u& ()-10% u& ()-!A : -
&10%u&' ()-fSV]ijv}~pQdC ! C 10% u& ()-& 10% u& ()-&C 10% u& ()- &

10% u& () - &3, 510% u& ()-~u] CC ! C 10% u& () - &C 10% u& () - &C 10% u& () - &C
10% u& ()- & 10% u& ()- &~ ?C ! 10% u& ()-& 10% u& () - &C 10% u& () - &

10% u& ()-&C 10% u& ()- & . 2FG "FC EXAMPLEE2()- & 10% u& ()-&C 10% u& ()-&

B iy e A

The percentage of platelet aggregation is calculated as an increase in

light transmission of compound-treated platelet concentrate vs. control-treated
platelet concentrate. Human blood was obtained from drug free, normal

10  donors into tubes containing 0.13M sodium citrate. Platelet rich plasma (PRP)
was collected by centrifugation of whole blood at 200 x g for 10 min at 25°C.
The PRP (5 mL) was gel filtered through Sepharose 2B (bed volume 50 mL),
and the platelet count was adjusted to 2x107 platelets per sample. The
following constituents were added to a siliconized cuvette: concentrated

15 platelet filtrate and Tyrode's buffer (0.14M NaCl, 0.0027M KClI, 0.012M
NaHCOg3, 0.76 mM Na2HPO,, 0.0055M glucose, 2 mg/mL BSA and 5.0mM
HEPES @ pH 7.4) in an amount equal to 350 pl, 50 ul of 20 mM calcium and
50 ul of the test compound. Aggregation was monitored in a BIODATA

aggregometer for the 3 min following the addition of agonist (thrombin 50 pl of

20 1 unitymL). The results are shown in Tabile Ii.



10% u& ()-&C 10% u& ()-& 10% u& ()-&C 10% u& ()-& "FC ! C 10% u& ()-&
10% u& ()-&C 10% u& ()-& 10% u& ()-&C, <=u] CC ! 10% u& ()- &C& 10% u& ()- &)
10% u& ()-&C& 10% u&' ()-& 10% u& ()-&=JKPrsv~x"?2C ! 10% u& ()-&
10% u&' () - &Y WM ()- & 10% u& ()-&C 10% u& () - &} "FC | CPEHIFSHRI6FR- &
10% u& ()-&C 10% u& ()-& 10% u& ()-&Cu] CC ! 10% u& ()-&C& 10% u& ()- &)
10% u& () - &CRABDEAII&' ()-&) 10% u& ()-&3nM! 1 F 10%!:& ()- mlo%!: & ()-(
10-u 10-u

in Vitro Results

Fibrinogen Binding Platelet Aggregation®
5 Cp# % Inh.(50 uM) IC50(nM) % Inh.(50uM) 1C50(uM)
1 100% 0.40 100% 0.016
2 98% 7.2 98% 1.30
3 100% 0.48 100% 0.068
4 100% 447 100% 16.4
10 5 100% 0.10 100% 0.023
6 - 100% 8.2 100% 1.9
7 100% 0.75 100% 0.35
8 100% 18.1 100% 2.1
9 100% 1.7 100% 0.50
15 10 100% 0.94 100% 0.18
11 100% 1.1 100% 0.1
12 100% 0.14 100% 0.030
13 100% 0.44 100% 0.057
14 100% 0.51 100% 0.043
20 15 100% 1.4 100% 0.12
16 100% 0.60 ‘ 100% 0.60
17 90% 443 NT >1
* Thrombin-induced aggregation of gel-filtered platelets.
25 EXAMPLE 23
EX VIVO DOG STUDY
Adult mongrel dogs (8-13 kg) were anesthetized with sodium
pentobarbital (35 mg/kg, i.v.) and artificially respired. Arterial blood pressure
and heart rate were measured using a Millar catheter-tip pressure transducer
30

inserted in a femoral artery. Another Millar transducer was placed in the left
ventricle (LV) via a carotid artery to measure LV end diastolic pressure and
indices of myocardial contractility. A lead |l electrocardiogram was recorded
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from iimb electrodes. Catheters were placed in a femoral artery and vein to

sample blood and infuse drugs, respectively. Responses were continuously
monitored using a Modular tnstruments data acquisition system.

5 Arterial blood samples (5-9 mi) were withdrawn into tubes containing
3.8% sodium citrate to prepare platelet rich plasma (PRP) and to determine
effects on coagulation parameters: prothrombin time (PT) and activated partial
thromboplastin time (APTT). Separate blood samples (1.5 mi) were withdrawn
in EDTA to determine hematocrit and ceil counts (platelets, RBC's and white

10 cells). Template bleeding times were obtained from the buccal surface using a
symplate incision devise and Whatman filter paper.

Aggregation of PRP was performed using a BioData aggregometer.
Aggregation of whole blood used a Chronolog impedance aggregometer. PT
15 and APTT were determined on either a BioData or ACL 3000+ coagulation

analyzer. Cells were counted with a Sysmex K-1000.

Compounds were solubilized in a small volume of dimethylformamide
(DMF) and diluted with saline to a final concentration of 10% DMF.

20 Compounds were administered by the intravenous route with a Harvard
infusion pump. Doses was administered over a 15 min interval at a constant
rate of 0.33 ml/min. Data were obtained after each dose and in 30 min
intervals following the end of drug administration. Oral doses were
administered as aqueous solutions via syringe.

25

Compounds caused marked inhibition of ex vivo platelet aggregation
responses. Thus, in whole blood, the compounds inhibited collagen-stimulated
(or ADP) aggregation in doses of 0.1-10 mg/kg with marked inhibition of
collagen stimulated platelet ATP release. In PRP, the compounds also

30 inhibited collagen stimulated platelet aggregation with marked activity at 0.1-
10 mg/kg. Compounds had no measurable hemodynamic effect in doses up to

1 mg/kg, iv. The drugs produce an increase in tempiate bleeding time at 0.1-1
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0121 SWM 3 10%!:& ()- 3 10%!:& ()- 03 10%!:& ()- 3 10%!:& ()- 03
109 1:& ()- IJKN[\_huYOM ! @Y10% !: & ()- @&Y10%!:& ()- X@&Y10%!:& ()-

Y10% ! : & () % 1:8& ()- Ohin{|xX@1!X @Y10%!:& ()- @YL0%!:& ()- X
Gvioos 1 & (WO

@Y10% ! : %! & ()- XpX<M ! @Y10% !: & ()- X@RY1BGFMS@ey2
@Y10% !: & ()- X@Y10%!: & ()- @Y10%!:& ()- SWM ! @&Y10%!: & ()-
@Y10% ! : & ()rro/kaCBMNA B8hid reiofdry post treatment. No effects on coagulation (PT or

APTT) were observed during treatment and platelet, white and RBC counts

were unchanged at any dose of the compounds.

5 The results indicate that the compounds are broadly effective inhibitors
of platelet aggregation ex vivo (antagonizing both collagen and ADP pathways)
following iv administration of doses ranging from 0.3-1.0 mg/kg or 3 mg/kg
orally. The antiaggregatory effects are accompanied by increases in bleeding

time at the higher doses. No other hemodynamic or hematologic effects are
10 observed. The results are shown in Table IIl.

TABLE Ii
Ex Vivo Dog Study Resuits
15 Intravenous Dosing Oral Dosing
Cp# Dose Duration*  Dose Duration*
1 0.3 mpk 180 min 3 mpk 360 min
3 0.1 mpk 120 min 1 mpk 300 min
4 NT 1 mpk <30 min
20 5 0.1 mpk 120 min 1 mpk 360 min
8 NT 1 mpk <30 min
12 0.1 mpk 150 min 1 mpk 360 min

* Indicates duration of >50% inhibition of ADP-induced ex vivo platelet
25 aggregation. NT = not tested.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses ali of the usual

30  variations, adaptations and/or modifications as come within the scope of the
following claims and their equivalents.
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L*109&' ()- L*10% & () - @NlO% & ()- & /258|[:h[: | & 10% & ()- %0% & () -
10% & ()- ° MPAWSEP. " 5 10% & ()- "T10% & () - 8; O df yWsh[ PCR/USIY 8™,

& ()-&'$ yL10%n& ()-& I DyL10% & ()-& ' MyL10%& ()- & yL10%XR () - & 410%

& () - f >Uadef gghabyd ol AIMEOWE@EE ()--10 10 10  710% & ()- &3110% & ()- 0 10%
& ()- "yL10% & ()- &~ bUF | <Y10%@E& ()- RY10%& ()- fOY10% ;& ()-
10%@gk ()- OyZ10% ()- RyZ10%& ()-D[:bU4 | Y)GLO%GR ()- S3(y10%aR ()-
S&LO%@® ()- |" gl0%aAR bch onﬁﬁl&mnﬁﬁlaél %P%( () #rWI[:bud |
YAS100@ER ()- 210%@8E ()- laes ()-y .- 109G () -
F+109%@0% ()-jtvU3 ! $GL0% & ()- 1&310%F & ()-&1"T10p & ()- YGLO%

& ()-10@a10@dL0@ 9610%aak Y7vU3 11, 091 Vo1 1910908 () - v
Fé,%-& A GLO%} () - & 6BXaj xW6vU3 !!
8y

N7 N

QOGLO% () - & WGLOWRE' () -Rdy
8&10%>& ()-- &10% LI & ()--)491

N

— —/

N )‘N

M
|
A

N
5 ()] (I
" wherein M is (CH2)m, CH=CH, CH=CF, CF=CH, or C=C;

>—=

n is an integer selected from 0, 1 or 2;

10 A is selected from piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-
1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, NHR, or

T

Rg

wherein R is selected from hydrogen, C,-C, alkyl, CH=(NH), CMe=(NH),
C,-C; acyl, C,-C, alkoxycarbonyl or ar(C,-C, alkoxy)carbonyl;

15
R, is selected from hydrogen, C,-C, alkyl or C,-C, acyt;
R,, is selected from hydrogen or C(O)N(R1)YZ, wherein R is selected
from hydrogen, C,-C, alkyl or C,-C, cycloalkyl;
20

Y is selected from (CH2)p, CH(R3)(CH2)q, (CH2)qCH(Rs),
(CH(CO2R+)CH2)gq. (CH2)qCHOH or piperidine-3-carboxylic acid;

Ra is selected from C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, aryl,
25  ar(C,-Cy)alkyi or heteroaryl;
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1 100K & ()- Y LOMN & ilheong FRAURC & (e Uk Ll NAG | 0% {L& ()-&
:&1(1)00/(66&&( § ) & %&;o%ﬁ%‘%)h? %'f'&@iﬁé’&% dﬁ' g’?ibﬁ?%fb()@%g%?g'%' E ) - $(1??K| [: NA4
a100L8 () - axneor P13 NIRRT St R b 1ovem 8{2 §‘1({$(8é§- 84&
YO10%@E& () -' L 1Q%& ():' V10L& () -r ~ vl 11 y10% & ()-@10% & ()-
F"zlo(ga@&'g%)- @/18‘!%”&?‘169?}1/%6%{%@%@%?%/@'()-,.éBHUc|[:\(/{J‘4 1 ton
& ()- Y3ZI0% & ()i, cpeslONBIL ()= SsSI0N & ()= &10% & ()- L 10%

% () cqwol [-vus 1P ST & (). 10% & (). 10% & ()- SESi0% & ()-

f&10% H & ()- z f&L0% &'ég-DA|[:vU4 'l 10% & ()- ':10% & ()- z10%
& ()- '10% & ()- Rpigpeipcied frym hydigesner &( gN"}Q(P[H.VVr OeR8: L0/ 10% & () -

Uroogra - 1o ey e n A2 el B, 16 10" 6100
& () - *1MK| [ vU4 CH-subbOtedhetdfoaryl8Gtd-(C)-€haltkyll 0% & () - 310% f& () -
10%1& (- W is selected from hydrogen or N(Rg)T-R7;
- Reg is selected from hydrogen, C,-C, alkyl or C,-C, acyl;
T is selected from C(O), C(N-CN) or SO2;
15 R7 is selected from C,-C, alkyl, aryl, ar(C,-C,)alkyl, ar(C,-C,)alkoxy,
C,-C, alkoxy, (C,-C,)alkylamino or unsubstituted or substituted
heteroaryl(C,-C,)alkyl; and
Rg is hydrogen, C,-C, alkyl, or CH,C(O)NR,R,,; whersin R,, and R,,
are each independently selected from hydrogen, C,-C, alkyl, or
20 C,-C, cycloalkyl;

m is an integer selected from 1, 2, or 3;

r1s an integer selected from 0 or 1; and

,

o R,s is selected from hydrogen or C,-C, alkyl;
and pharmaceutically acceptable salits thereof.

30 2. The compound of Claim 1, wherein
Rs is C(O)NHQ(CHW)CO2Rg:
and pharmaceutically acceptable salts thereof.

35

3. The compound of Claim 1, wherein:

wherein M is (CH2)m or CH=CH;
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(%0‘(%2 é glg-;)% (%0‘(%2 $% |H\£ldr§>g§ri&f% é(y(yr C%zé(é %Rguip\?// erelg%o(}@Rl F&10%#& () -
are each independently C,-C, alkyl,

10 R,, is hydrogen;
" R, is selected from hydrogen or C,-C, alkyl; and

ris 1,
15
and pharmaceutically acceptable salts thereof.

4. The compound of Claim 1 of the formula (1)
Rys

N7 N

N
—_
)—‘N

M

I

A

20 (1)

wherein M is (CH2)m. CH=CH, or C=C; and

nis1,;
25
and pharmaceutically acceptable salts thereof.

5. The compound of Claim 3 selected from:
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wherein R, is hydrogen or CH,CONE,,
5 R, is selected from hydrogen, 3-pyridyt or 3-quinolinyi;
R,, is selected from hydrogen or NHCO,CH,Ph; and

R, is selected from hydrogen or methyl,
10
and pharmaceutically acceptable salts thereof.

6. The compound of Claim 4 of the formula
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B-[([5,6.7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyi]-1,2,4-triazolo[4,3-a]pyndin-8-
yljcarbonyl]amino}-aS-benzyloxycarbonylamino-propanoic acid;

f ML

& () -
& () -
& () -
& () -
& () -

15 B-[[[5.6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-a)pyridin-8-
yllcarbonyl}amino}-pS-3-pyridinepropanoic acid 2-(Diethylamino)-2-oxoethy!
ester;

B-[{[5,6.7,8-Tetrahydro-3-[2-(4-piperidinyl)ethenyl}-1,2,4-triazolo[4,3-a]pyrdin-8-
20 yl]carbonyljamino]-aS-benzyloxycarbonylamino-propanoic acid;

B-[[{5.6.7 ,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1,2,4-triazolo[4,3-a]pyrdin-8-
yljcarbonyljaminoj-aS-benzyloxycarbonylamino-propanoic acid 2-
(Diethylamino)-2-oxoethyl! ester;

25

B-[([5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1,2 4-triazolo[4,3-a]pyridin-8-
yljcarbonyi]amino}-p-3-thiophenepropanoic acid; or

p-[[[5.6,7,8-Tetrahydro-8-methyl-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-
30  a}pyridin-8-yiJcarbonyl]lamino}-a.S-benzyloxycarbonylamino-propanotc acid;

B-{([5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)Z-1-fluoroethenyl]-1,2,4-triazolo[4,3-
a]pyridin-8-yllcarbonyilamino]-aS-benzyloxycarbonylamino-propanoic acid;

35  B-[[[5.6,7.8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
a)pyridin-8-yl]carbonyljamino]-p-4-pyndinepropanoic acid;
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B-[{[5.6.7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
alpyridin-8-yljcarbonyllamino}-aS-4-(3,5-dimethylisoxazolyl)sulfonylamino-
propanoic acid;

B-[[(5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
a]pyridin-8-yljcarbonyllamino]-fS-3-pyridylpropanoic acid;

p-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
a}pyridin-8-yllcarbonyiJamino]-BS-3-quinolinylpropanoic acid;

p-[{[5.6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
ajpyridin-8-yljcarbonylilamino}-aS-benzyisuifonylamino-propanoic acid;

B-{[15.6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo[4,3-
a]pyridin-8-ylJcarbonyf]amino}-a.S-3-pyridylacetylamino-propanoic acid;

B-([[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo(4,3-
alpyridin-8-yl]carbonyilamino}-a.S-isobutyloxycarbonylamino-propanoic acid; or

B-{[[3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-a]pyridin-8-yl]carbonyllamino}-
BS-3-pyridylpropanoic acid;

and pharmaceutically acceptable salts thereof.
8. The compound of Claim 7, selected from:

B-[[15,6,7,8-Tetrahydro-3-{2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo[4,3-
a]pyridin-8-ylJcarbonyljamino}-aS-benzyloxycarbonylamino-propanoic acid; or

B-[{[5,6.7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo[4,3-
a}pyridin-8-yllcarbonyllamino]- S-3-pyridylpropanoic acid;

and pharmaceutically acceptable salts thereof.

9. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a compound of Claim 1.

10. A pharmaceutical composition made by mixing a compound of
Claim 1 and a pharmaceutically acceptable carrier.

11. A process for making a pharmaceutical composition comprising

mixing a compound of Claim 1 and a pharmaceutically acceptable carrier.
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12. A method of treating platelet-mediated thrombotic disorders in a
subject in need thereof comprising administering to the subject a

therapeutically effective amount of the compound of Claim 1.

13.  The method of Claim 12, wherein the therapeutically effective
amount of the compound is about 0.1 to about 300 mg/kg/day.

14. A method of treating a disorder mediated by GPlib/illa in a
subject in need thereof comprising administering to the subject a

therapeutically effective amount of the compound of Claim 1.

15. The method of Claim 14, wherein the therapeutically effective
amount of the compound is about 0.1 to about 300 mg/kg/day.

16. A method of treating a disorder mediated by GPIIb/llla in a
subject in need thereof comprising administering to the subject a

therapeutically effective amount of the composition of Claim 9.

17.  The method of Claim 16, wherein the therapeutically effective
amount of the compound is about 0.1 to about 300 mg/kg/day.

18. A method of inhibiting plateiet aggregation in a subject in need
thereof comprising administering to the subject a therapeutically effective

amount of the compound of Claim 1.

19.  The method of Claim 18, wherein the therapeutically effective
amount of the compound is about 0.1 to about 300 mg/kg/day.

20. A compound of the formula AA3':
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wherein M is (CH2)m, CH=CH or C=C;
5 _ Alis selected from piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-

1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, NHR, or

ge

Ry

wherein R, is selected from hydrogen, C,-C, atkyl, CH=(NH), CMe=(NH), C,-C,
acyl, C,-C, alkoxycarbonyl! or ar(C,-C, alkoxy)carbonyi;

10
R, is selected from hydrogen, C,-C, alkyl or C,-C; acyl;
R,, is selected from hydrogen or C(O)N(R1)YZ, wherein R1 is selected
from hydrogen, C,-C, alkyl or C,-C, cycloalkyt;
15

Y is selected from (CH2)p, CH(R3)(CH2)q, (CH2)qCH(Rs),
(CH(CO2R4)CH2)q, (CH2)qCHOH or piperidine-3-carboxylic acid;

R is selected from C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, aryl, ar(C,-
20 C,)alkyl or heteroaryl;

Rais selected from hydrogen, C,-C, alkyl or C,-C, cycioalkyl;

p is an integer selected from 2 or 3;
25

g is an integer selected from 1, 2, or 3;
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Zis CORy;

Rg is hydrogen, C,-C, alkyl, or CH,C(O)NR,,R,,; wherein R,, and R,, are
5  each independently selected from hydrogen, C.-C, alkyl, or C,-C, cycloalkyl;

m is an integer selected from 1, 2, or 3;

R;s and R, are each independently selected from hydrogen or C,-C,

10 alkyl;

and salts thereof.

- 21.  The compound of Claim 20 of the formula
0
Ris
OR16
NN
-/
N
N
7~
15 Rg
and salts thereof.
22. A compound selected from
O. _NHNH, O
Y OEt
N™ NN
J =N
N ~
_N
Boc Boc
20 AC4 or ACS

and salts thereof.
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wherein M is (CH2)m, CH=CH or C=C,;

A is selected from piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-
15 1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, NHR, or

Q

.Rg
wherein R_ is selected from hydrogen, C,-C, alkyl, CH=(NH), CMe=(NH), C,-C,
acyl, C,-C, alkoxycarbonyl or ar(C,-C, alkoxy)carbonyi;
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