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 Cross-Reference to Rel at ed Application | ~Al ~A~I W This application®c

pnority fromUnited States provisional application Serial No. 60/094, 231,
filed Jul ywdhenks888, the contents of which are hereby incor peggisesdey:
reference. Field of the Invention This invention relates to certain novel
conpounds, their synthesis and their use for the treatnent of thronbosis
di sorders. Mre particularly, the conpounds are fibrinogen rec’mmwmwmm”wm
ant agoni st Jitletofdire inviention pl at el et aggregati on and are usef ul

thronboti c di sorders. Background of the Invention Platel et aggregatseses
constitutes the initial henpostatic response to curtail r ?5 30 bl eedi ng

i nduced by ebi : REMSE ; E;@g [ oeogg of this nornal
hermstagi CTﬁéﬁéL@PVéﬁ‘ﬂlqiggg ‘f% t hr oT us %ﬁgt?%gkm%e% nai, common

pat hway~in et aggregation i's the binding of fibrinogen to activated,
exposed platelet glycoprotein IIb/llla (GPlIb/Illa). Agents which interrupt

bi ndi ng of cirbdy-RBRGERE B F%Ibfd@'A%dli@étdnher efore, inhibit platelet
aggr egat i on. €se agents are, therefore, useful in treating

pl at el et - medi ated thronbotic disorders such as arterial and venous

t hronbosi s, acute. ' ' L - I re- Jusi on
follow ng thr onh-g'fs\%qop@é% e'fé%@gaﬁﬁc??'yn@%aﬂﬁpﬁ Lflaers]ﬁ} g\’n‘ﬁgp?loaﬁ,p ﬁgaa(ril'hHa vari ety
of vasqgoc&gdai N8. 60/694 @an sfiled bely27h1998) ten cotentstalwhicBPaletdrétya) i s
activated by stimuli such as ADP) col |l agen) and thronbin exposing binding
donai ns t o iInaRsPeratedLraferedei de regi ons of PCTNS99/ 16572 o~A~~iai M~ Z 6
D E C ?002 fibrinogen: al pha-chain Arg-Ay-Asp (RE@) and gamma-chain

H s-Hi s-Le : -An-A a-dy-Asp-Val (HHLGGAKQAGDV, y400-411 ).

Si nce thesﬁ%@g‘[@%&%nts t hensel ves have been shown to inhibit-
fibrinogen binding to GPlIb/llla, a mmetic of these fragments would al so

t i st..| fact i t hi i i t
RGD- baddd ant agoPeeniartrefted & ol Byl frbrofndn SR st i nogen
bi ndi ng t o &t L5 tdritke BHtrércelbmBEYS BBakders. Rioge paffeudgahd (L. Alig, J.
Med. Chem 1992, 35, 4393) has an I C50 of 0.094 ~M against in vitro

t hr onbi n- i reompsuIngs are flerineagiTeeeRIPLRNtagRiES yrhigmiBbbtpiatalel aggrpeatitnso shown
' vivo ef fl (AR R b RAUmGoRYidderdNd 11 some cases,

20 Backaround of the Invention

Platelet aggregation constitutes the initial hemostatic response to curtail
bleeding induced by vascular injury. However, pathological extension of this
normal hemostatic process can lead to thrombus formation. The final,

25 common pathway in platelet aggregation is the binding of fibrinogen to
activated, exposed platelet glycoprotein lib/llla (GPilb/iila). Agents which
interrupt binding of fibrinogen to GPlib/liia, therefore, inhibit platelet
aggregation. These agents are, therefore, useful in treating platelet-mediated
thrombotic disorders such as arterial and venous thrombosis, acute myocardial

30 infarction, unstable angina, re-occlusion following thrombolytic therapy and
angioplasty, inflammation, and a variety of vaso-occlusive disorders. The
fibrinogen receptor (GPIIb/llla) is activated by stimuli such as ADP, collagen,

and thrombin exposing binding domains to two different peptide regions of

ORI
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10 have been used in conjunction with fibrinolytic therapy e.g.béé-PA ?®
strept oki nase, as well (J. A Zabl ocki, Currenf Pharnaceuti cal 5&55 §5,
7, 533). U S. Patent 3,050,525 (Bicking) describes 3-substituted pyridine
(2,1-c) s-triazoles conpounds and nore specifically conpounds having an

bstitut ; ' | i
S posi 11 on. TUNERETAIPRHRE I RGP ROt RuR ikt o Leu-Gy-
anti -i nf | am@ly-Aiy-LygebinsAlalGlychsh-Val tHHLGGAKQAGIY ealt00e4 1 1)heSihew ehdgeon t o
i dentify conpounds which are antagonists of GPlIblll]a. It is another
obj ect of t REPlide &iagments shemeplves ave besireWihicdAhibifibsinegen Hindiag to

Ci R fibei ' Anot h
b ot of ¢ KoMl riHeric BEyTRRqRinhts il ARS8 oo Shtdbfist: 1P o7

treat i ng5t hfastbptioctotthimingdention, Potént RGDLasedbntagbnists hine besenévezted s to
identify nethods, for treating ronbosi s di sorders using the conpounds of

t hr b,

the present Whighinthiihbothefibinpagadinding ta GRlib/dla and platelebaggreeatione.g.,

d ' ' ll:b fal, f
comounds, WAERaBESY I A, 2008 Shon el bR R PR DL
z (i ; : ; h ; |
formil a (1) 2GAEF i Fg RiSERAHaGCed BRISBEASORNOR T SPieRd AR 0!
N \'N N \ N ~Kave-aiscAsiAown )n (ild éffichey as antithrembpGli2 pgentStamaiiin Sbin€Fgas€s=CH, or
C-_C [ i nt . | ected fr.om.0O 2: PCT/ U 16572 A
sel st ed0f r RvBibsE Gk -Gt pB Y ] oMY et G0 A Or pi per asi n
1oyl i M _ , . ,
sel eot ol 11 ouchipince, SANEIRL) A, Zaplockt, QHEH! Phlbico iy DO RIS, B93L° o
al koxycar bonyl oJ.8 Paterds3,ad0,62% ) Biwking) wepcribes drsabsiitutarbpyriding 2 de@n; R2
[ | ected fr. hyd - | kyl . Co I f bly, RZis 15
oo st BB BB ndS AR Hoe T B RAGRERET .,
sel ected 20 yA3ubsiitddy 6F 888 BubStitufed amnind |oWer<aﬁ<F¥£§rcmpCétqabl®t osifibef erably
Riois hydrogen; Y is selected from (CH2}p, CH(R-)(CH2 2) qCH( Rs) ,

( CH( C02R&) CiBigking (rdicgtgeitioM tbe conpaungsrase 3isehl tas)@nti-iaz‘lgénmatoaeag@wtsel ect ed
fromG, -Ca alkyl ’Ac%r&ﬁgf?l, [t5%h ’ob%'t GPu KN BMlion & ?élehtiﬂllr éo%pocagr)@sl WicnO"

het er oaryl ;
are antagonists of GPIlIb/llla. It is another object of the invention to identify

compounds which inhibit platelet aggregation by inhibiting the binding of
fibrinogen to GPIIb/llla. Another object of this invention is to identify
20 compounds which are useful for treating thrombotic disorders. Still another
object of the invention is to identify methods for treating thrombosis disorders
using the compounds of the present invention.
We now describe a series of triazolopyridine compounds which act as
antagonists of GPIIb/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 (ll}:
30



3 WO 00/06570 2 s o E ¢ 2002 PCTI US99116572 R4 is sel ected from hydrogen,
C -Ce al kyl or C3-CB cycloal kyl, préferably, R< is hydrogen; 5 p izgna@mz
integer selected from2 or 3; g is an integer selected from1l, 2, f0r”'3,
preferably, gis 1; Z 1S COZRg; 10 Rb is selected from hydrogen or
C(O)NHQ(CI—IV\)rCI)ZRg, preferably Ro is C(O NHQ CHWr CO2Rg; wherein Qis

sel ected fVOMOSY) CH aryl, CH heteroaryl, - CH substitut edPEBUSIBHSIE oOr
CH (C -C8)al kyl, preferably, Qis CH2, CH substituted-heteroaryl or -

CH heteroaryl; 15 WRss sel ected from hydrogen or N(Rg) T-R7, preferably Wis

hydr ogen . whe CH aryl or CH he 07 yr1 and Wis N(Rg)T-R when Qis
{ 8'lal kyl or CZ-Ce acyl, preferably,
Rg i s hydrog®n; LT i sisel®ected from ¢ C(N-CN) or S02) preferably, T is

CH2; Rg is RE ed hydr ogen,

C(O; 20 R7 is selngct fromC, -Ca alkyt)Naryl) ar(C, -C8)al kyl,

ar (C, - Ce) al koxy, Csy al koxy, (C, -Ce)a&l kylfam no or unsubstituted or
'substituted hetero&ryN(Co C8)al kyl; a i s hydrogen, C -C8 alkyl, or
CHZC(ONR'R, 2, pweferably, Rg is hydmogen or CHZC(O NR'R, 2; wherein 25 R’
and R 2 are each|independently selectfed from hydrogen, C -C8 al kyl, or
"C,-CB cycl oal kylA preferably, R' andAR 2 are C -Ce alkyl; mis an integer
sel ected from 1,(|2, or 3, preferably, m'ﬁ 1 or 2; 30r is an integer
selected fromO 3r 1; and R 5 is selected’fromhydrogen or C, -C8 al kyl
preferably, R 5 wherkipdvadag) k2 anClidaGHGH=CKF cGF$@Haoceplabl e salts thereof.
4 2 6 DE C 2002 WD 00/ 06570 PCT/ US99/ 16572 Preferably, the conpounds of

the pregent inV‘?Wsié?ﬂn%rg%r%leEﬂ&% ffShm S Ro ~ ~Rs _ N~-N~""NMI A
(1) ' '

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

ge

Ro
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(R:)YZ, wherein R1 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-s-carquylic acid;

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



5 wherein Mis (CH2)m CH=CH) or C=C, and all other variables are EDEE?UUZ
defi ned above; and pharnmaceutically acceptable salts thereof. In o

enbodi ment of the invention is the conpound of formula (1) or _ (I1),
wherein: i OVQBEIGETOh Mis (CH2)mor CH=CH, R5 is C(O NHQ CHW PCDDRyg/168F
wherein Qis selected from CH2) CH heteroaryl or CH substi tut edheteroar Wi ;

Wis selected f r@m%ﬁ&g@;}oﬁ{w&.@,{ (.,'R“Ct) Q{ngcﬁ.l@ B%%}éo% ?ergﬁl R7 is

selected fromC aryl’, oxy, 20 Ce
al koxy) or Rfs iégény| am no; Rg is hydrogen, C -C8 alkyl or CHZC(O)NR" R 2;
wherein R' and R 2 are each independently C -CB alkyl; R o is hydrogen; .25
R~5 is selected fromhydrogen or C -C, alkyl; ris 1; 30 and all other
vari abl es are asp tedn irdegernselected from26rB3; E C 2002 WD 00/ 06S70
PCTNS99/516572 and pharmaceutically acceptable salts thereof. In a class of

the invention isqidan W@édf@ﬁfml;a drld, @ﬁe rem O R-3 O R-s :
Re~N~~O~Hsq NN-"-NOR-3 Oor R-s ep?; CfchﬁNHN~NRya~/N
HNJ 5 wherein RBZESSC@'ﬁr ogen or CHZCONEt2; R, 3 is selected from hydrogen,
3-pyridyl or 3-quinoi 2nyl; 10 R4 is sel ect ed from hydrogen or NHCOZCHZPh;
and Rt5 is sel ect ed from hydrogen or | 5 and pham~aceutically

accept afl e sal t sREliepelgete Vij%Qeﬁd"'t NMQHWMQC&R&@@WMM of
formita (I 325 leb?asﬁﬂd(&%)rCOzRg;
wherein Q is selected from CH2, CH-aryl, CH-heteroaryl,
"~ CH-substituted-heteroaryl or CH-(C,-Cq)alkyl preferably, Q is CH2,
CH-substituted-heteroaryl or CH-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, alkyl or C,-C, acyl, preferably, Rg is
hydrogen;
T is selected from C(QO), C(N-CN) or SO2, preferably, T is C(O);
20 R7 is selected from C,-C, alkyl, aryi, 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)NRR,,, preferably, Rg is
hydrogen or CH,C(ONR,,R,,, wherein
25 R,; and R,, are each independently selected from hydrogen, C,-C, alkyi,
or C,-C, cycloalkyl, preferably, R,, and R,, are C,-C, alkyl;

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,s is hydrogen;

and pharmaceutically acceptable salts thereof.
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(i-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1,2,4-triazol o[ 4, 3-a] py
ridin-820 yl]carbonyl]am no]-[3S-3-pyridi nepropanoi c acid; ¥,
[3-[[[5,6,7, 8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1,2,4-triazoi o“] g gil]zpy
ridin-8yl]carbonyl]am no]-[3-propanoic acid; 35
[3-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidi nyI Yethyl)-1,2,4-triazoio[4, 3-a] py
ridin- 8yl ] &0 06srq ani no] - aS- benzyi oxycar bonyf ammo- pr opanoi ecamisyy/1672 ?. 6
DEC 7.00 WD 001 06570 PCT/ US99/ 16572 -
p-[[[5, 6,7, 8-Tet ! % I 4, 3-a] pyr
i di n-8yl]car bonnyam Qgé %ﬂ&)ﬁjrop Pﬁé&ﬁgﬁhéﬁhﬁ(@n&%n%@o{‘ fﬂe%ﬂjnﬁ’iE .

2- (D et hyl am no) - 2- oxoet hyl ester; Ris
-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperid ethenyl]-1,2,4-triazol o 4, 3-a] py
i di n- 8yl ] car bonyl ] am no] - aS- benzyl gxlycar b am no- propanoi ¢ aci d;

[[[5, 6,7, 8-Tetrahydro-3-[2-(4-pi @rlﬁnyl ethyl]-1,2,4-triazol o] 4, 3-a] pyri
i n-8yl ] carbonyl ] am no] - aS- benzyl oxyca ﬁm no- propanoic acid 2 10

et hyl am no) - 2- oxoet hyI ester; /
[[[5, 6,7, 8 Tetrahydro-3 [2-(4-pi peri dip»tmt hyl]-1,2,4-triazol o[ 4, 3-a] pyri
i n-8yl ] carbonyl ] am no] - - 3-t hi opheneprjgpanoi ¢ acid; or 15
i-[([5, 6,7, 8-Tetrahydro-8-nethyl-3-[2}(4-piperidinyl)ethyi]-1
2,4-tri azol o[ 4, 3a] py~i di n-8-yl ] carborkl j am no] - aS- benzyl oxycar bonyl am no-p
opanoi ¢ acid; 20 |
[[[5, 6,7, 8-Tetrahydro-3-[2-(4-piperidi H/I ) Z-1-fl uoroethenyl]-1,2,4-triazol

o(4, 3a] pyridi n 8-yl ] carbonyl ] am no] - aS- benzyl oxycar bonyl am no- pr opanoi c
acid: ~-

Tet [) ahyldgo 3 [2- (Vgefﬁ"bélﬂ IsiGti2 e CHFEeHy P C3Cpand gl pthagivariableapes @s di n- 8- yi |
C?E[gny ]a ?@%?%%9% ag‘ W%%?g@‘fﬂ"gﬁﬁg?‘itéb'&tﬁ*?étﬁ;}'f‘?e?f(2 4-triazolo[ 4,3

a] pyri di n- 8-yl ] caf §eehipadiment 3hé idv@nbosl i Bk ompturaztiymds (i epyi ani nopr
opanoi ¢ aci d;

~3-[[[5, 6. 7(|8)1W@ter%‘mydro 3-[2- (4-piperidinyl)E-ethenyl]-1,2,4-triazol o[ 4, 3a
] pyridinpy8-yl]car bonyl]am no] - S-3-pyri dyl propanoi ¢ acid; 30

56 8Tt d 23 | )E-eth | -11214_t' | 413
yg'[([j' n- 8- yI ] cgr La ﬁrg,l}?ﬁo(%kg)g?aﬁﬁh'o "Ezl ?Jr ore)angin)é !atci d; rtazolof alp

-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl}-1,2, 4-triazol o[ 4, 335
a] pyridi n-8-yl] cﬁ%b&@(@)%lhﬁih‘ﬁ& »sul f onyl ami no- propanoi ¢ aci d;

(i-[[[5, 6,7, 8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2, 4-tri azoi o[ 4, 3a
1 pyridins8-yl )camwh]carg s¥cta§ fmP CHI UHRAEleYd S &%Hf%ﬂﬂl&! acid; 40
-[[[5, 6,7, 8-Tetrahydro-3-[2-(4- plperldlnyI)E-ethenyI] 1, 4tr|azolo[4 3a]p
yridi n- 8-yl Jhetarbanyy| ] ani no] - aS-i sobut yl oxycar bonyl ar ni no- propan0| c acid; or
-[[[3-[2-(4-pipegidinyl)ethyl]-1 2 4-tri 4, 3-a] pyridin-8- yI]carbonyI]a
m no] S 3- pyri dyl &Y ﬁ%%tgdgé"}ﬂhyﬂ@ggﬁﬁrﬁﬂéﬁ%kﬁut| cally acceptable salts

t her eof . 2 6 Dyf ngqzlsvgppgg e 70 PCTI US991 1657Z 1l lustrative of the
invention is a pharnace I cal 03|t|on conprising a pharmaceutically

acceptabl e carri &7 igrzeievted frbnm'acg@rmplaa,dsmé@% ah@ﬂﬂ aaltmveg atkbxy €3, ati ng
the invention is a pharmaceutical conposition made m xi'ng any of the

conpound$ déha@lkdxydoaliove,)alkylamipbar maceut i cal |y accept able carrier.

composi 11 on conpreaPYOTET g Hrn Al o R iR« ot ca

wherein R,, and R,, are each independently C,-C, alkyi;

R,, is hydrogen;
R, is selected from hydrogen or C,-C, alkyl;
ris 1,

30 and all other variables are as defined above;

5



descri bed above and a pharmaceutically acceptable carrier. 10 Furgtfhgf( 200
exenplifying the invention are nethods of: a) treating disorders nedi at ed
by GPlIblllla, b) treating platelet-nediated thronbotic disorders, andlor
c) inhibitiwQopbearel et aggregation in a subject in need therpofusomEsIsi ng
adm nistering to the subject a therapeutically effective anount of any of
t he conpounaad@hapiratamizally aceeptablensitsitherasf.descri bed above. 15
Preferably) the therapeutically effective anmount of the conpound used in
any of the nethods of the present invention is about 0.1 to about 300
my/ kg/ day. 20 Al $vaiclassiafdle inventien isnthernompoungd aof fiermida () fsebactedfromhe
conpounds descri bed above for the preparation of a nedicanent for a)
treating disorders nediated by GPLIb/|Jla, b) treating platelet-nediated
inihi pl atel et aggregation in a
ptign of the Invention The
nmpounds whi ch are useful as
riyyY the conpounds of forrmula (I)
and (ii) inhibit the bindilpg offfibrinogen to GPlIblllla, and are 30
therefore useful in treatinYn | et - medifat ed thronbotic disorders.
Exanpl es of platelet-nediate nbotic disorders_ include, but are not
limted to, arterial ous t hronbosi s)
infarction, re-oc low ng sor 2 6 D ERGs
PCTI US99I 16572 t hfonboliyti c therapy andl or i
unst abl e angi na,HNgstgnosi s, and a variety[of vdso-
These conpounds are al so useful as antithrqgnbotijcs used hn conjunction with
fibrinolytic therapy (e.g., t-PA or streptoR¥g 5 The'triazol opyri di ne
conpounds of the present invention are GPlIbliflIla r%mt agoni sts. As
denonstrated by the results of the phar st udi es descri bed
herei nafter, the conmpounds show t he” ab o block fibrinogen binding to
isolated GPlIblllla (1CSp's of ca.l 0.0001-0.5 pM, inhibit platelet 10
aggregation in vitro in the pres a variety of platelet stinuli
(1C50's of ca. 0.01=10 pMvs. thronbin), and furthernore, inhibit ex vivo
pl atel et aggregation in animal nodels. Additionally, these agents exhibit

ef ficacy in ani mpheréih Ry dyarogefiadr CH,BBNERMPOUNds of the present
invention are triazol opyridines which show efficacy as antithronbotic

ts b irt f. t.hei il ‘ {i '
e Tony ) be ShinseRied BoPhidibbeh 2 BURHTR! aRAIGHSE, 2go; cootor

integrin-nediated, cell-cell . .or | - matri ion, _they may be useful
agai nst restenos?’@? 'Sﬁ?ﬁ?c‘iﬁ%ﬁ?%ﬁf‘l%sﬁqﬁ%ﬁgw’?Uﬂor cell netastasis,
etc. (D. Cox) Dr News 8 Pers g@ives 1995, 8, 197). 20 The conpounds of

the present invefti SrEsiggedfe rBPEIORMEWYIt he form of phar maceutical |y
acceptabl e salts. For use in nedicine, the salts of the conpounds of this
i nventi did r efngrpHarmaceutically acteptableasalistthesddfy acceptable salts.” O her

sails may) however, be useful in the preparation of conpounds according to

this invention oExemglifghd tHiavertsiisitAaicbihpatre Rf fthfuia (1) selected from:

subj ect in need thereof. 25 DeRgfled
present invention provides }

B-[([5,6.7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1,2,4-triazoio[4,3-a] pyridin-8-
20 yljcarbonyllamino]-BS-3-pyridinepropanoic acid;

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

25  B-[[[5,6.7,8-Tetrahydro-3-(2-(4-piperidinyl)ethyl]-1,2,4-triazolo[4,3-a]pyridin-8-
yljcarbonylilamino]-a.S-benzyloxycarbonylamino-propanoic acid;



25 salts. The pharnmaceutically acceptable salts generally take a f%rl{[b F?UUZ
whi ch the nitrogen on the 1- plperldlne (pyrrolldlne pi perazi ne)
substituent is protonated with an inorganic or organic acid. Representative
organi c or inorganic acids include, but are not |limted to) hydrochloric,
hydr obrom c, hydriodic, perchloric, sulfuric, nitric, phosphoric, acetic,
propi oni c, WR8KI6FI0c, |actic, succinic, malefic, 30 fumar i c, Pﬁf&‘mSQ9/16572
tartaric, citric, benzoic, mandel i c, met hanesul f oni c,

hydr oxyet harfeHi5.6.818- Totranysso-Srid<(drriperidinyhstayll-¢,2, brtrirgolol4, @-alpyndmn@ DE c
2002 WO 00/ Ofjozborgfaroib@d-fEed-pLridiappropaheicesid £4Diethylaminm)2ematihyioni c,

cyci ohexanesggtdram c, salicylic, saccharinic or trifluoroacetic acid. The
present invention includes within its scope prodrugs of the 5 conpounds of

this Inventig 065 dro 3 tup;s. Sricif (PF 2144HabbIofIAS. i&Yrgb' ves of
e oo e s mm@gﬁ. rIE

'conpound T
term' adn1n|ster|n%b65hal enconpass the treatnent of the various dlsorders

descri bed wif-H[%Hé wsHo-Spl2cArpipandigylistayi é@eﬁtraﬁzom{‘i B-alpyrisiedrpound
*whi ch may nqtl]cammngﬁamfno&ads Penityviiycstpnylamineiprefanaimaeidi2s to t he

speci fi ad cqoDiethpdminov2-vroethylegstercim ni stration to the patient.
Conventional procedures for the sel ect i on and preparation of suitable

prodrug deri EE wse-mé@aﬁw‘rére:- ipEAdIAYIFERYIEN 2 AthDdd, 304 pTidifigdgs” . ed.
H. Bundgaarﬁle }b%‘?'mghn 8§_t %ﬁ}_@; CQE@D pnds according to this
| ra er

I nvention h ast ey may accordingly exist as

may addi g1 2%&%6235 tr%@v'%p—‘a@ B Bip-nbedhy h LGP ezBl Snat ol
such i somer salanidifisyllaagomyiamingluet-baReY I BRCAMRAYAINGIRIAPANAIR BCIE: ope  of
the present invention. Furthernore, sone of the crystalline forns for the

conpounds nef-{[E56.318-dstrplydroid-{2ht-pipdridis y§ Zid Hlunreethet @il 204-tr@zbio(4 3¢ | uded

in the pr eseﬂbymmm:w]damodquaﬁﬁtﬁb}td@benmmw‘rbddwarﬂmﬁmuns@lsoxaamdf orm
sol vatesygvi th water (i.e hydr ates) or commn orgam c solvents, and such

solvates are i g1 -Bh pe of this
i nventi on. tﬁgg%éga}gr @)5@ ﬁg@ﬁ&lﬂ % vg’ ,4{&3{32@%?6‘,[ es of the
formul a AA3' 3P¥ ‘iﬁ s RRo N~N- / NM
B-[{[5,6,7,8-Tetrahydro-3-{2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo[4,3-
25  a]pyridin-8-yljcarbonyljamino}-aS-4-(3,5-dimethylisoxazolyl)sulfonylamino-
propanoic acid;

B-[([5.6.7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyi}-1,2 4-triazolo[4,3-
ajpyridin-8-yljcarbonyl]lamino}-fS-3-pyridylpropanoic acid;

30
B-{[[5,6,7.8-Tetrahydro-3-{2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo(4,3-
ajpyridin-8-yi]carbonyljJamino}-pS-3-quinolinyipropanoic acid;

B-[[[5,6,7.8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo[4,3-
35  a)pyridin-8-yljcarbonyljamino)-aS-benzyisulfonylamino-propanoic acid;

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

40  B-[[[5,6,7.8-Tetrahydro-3-[2-(4-piperidiny!)E-ethenyi}-1,2,4-triazolo[4,3-
a)pyridin-8-yljcarbonyljamino]-aS-isobutyloxycarbonylamino-propanoic acid; or

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

45
and pharmaceutically acceptable salts thereof.
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| A AA3'" PCT/US99/ 16572 wherein Mis (CH2)m CH=CH, CF=CH, CH=CF P8 D(ZPEQF[]Z
preferably, (CH2}m CH=CH, or C=C, 5 - Ais selected from piperidin-2-yl,
pi peri di n-3-vyl i peridin-4-yl, piperazin 1-yl, pyrrolidin-2-yl,

pyrrolidi nw§-°94°§597RIHRZ or N,Rs wherein Ra is selected from wﬁwmsm -CB
al kyl, CH=(NH), Cve=(NH), C2-CB 10 acyl) C, -Ce al koxycarbonyl or ar(C, -C8
al koxy) carbonyl; R~ is selected from hydrogen, C, -Ce alkyl or CZ Ce acyl;
Rya is sel ect ed |y oo mvehtic d\ofn "&rpdRitid - g 15
from hydr ogen, g"'!Oe Ve o peghvihtion cd;jél o')é'?{%ﬁ”\;fve% @rhdtidriedifofiig CH2} p)
CH( R3) ( CH2)pharrheeiticziy Rcre plably cotevaieHany of (HeH)midbiikd sodescribed :

pi peri di ne- 3- car hoxyl i.c 1d: 20 R3 is selected fromC, -Co al kyl) CzZ-C8

al kenyl , @i%eaﬁ%ﬁt‘f’ggﬁﬁmvegg?@fs %ﬁpﬁT'ﬂ?‘Fe'ﬁ\caL@’EP%%W?ﬂ mageys sel ected
from hydr oggy; Q:;‘@f - - ' ' At eger sel ected
from 2 gr gfﬁngga D%lelgd 2rn 02un\iq\§be%?@%%?%%@*@%é?l%&?%cg@dgﬂ gn I nt eger

sel ect ed f razgepiable @arrier. An illlistsxticn 2Rthe BivBgtidrs ishey drovges for@nakieg al kyl , or
CH2C(O NR'R, 2;: wher gi 0 R anq. R 2 are. each.i ndepeg ently selected from

hydr ogen, @hapBagepiigal cgmnesities COMASINIXINg, AN O %%'ﬁ%‘n@a ected from
1, 2, or 3 ; i cted from hydrogen or
C -Ce al kyld;e%gﬁg)egglﬁ'? ge 'Ita ﬁgrﬁlﬁrﬁg@g?\%&ggﬁgﬁﬁgigﬁbgr eferably, the

i nternedi ates have the formula O R15 -OR16 N ~~N N ,| R9 The present
inventign al so pfHSkehotiRRPER iIDMntioA’ dFe Hefods BrRU L ating disorders

mediated by GPllb/liia, 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 GPlib/illa, b) treating platelet-mediated thrombotic disorders,

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

25 Detailed Description of the Invention

The present invention provides triazolopyridine compounds which are
useful as antagonists of GPlib/lila. More particularly, the compounds of
formula (1) and (ii) inhibit the binding of fibrinogen to GPlIb/lila, 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



of the fornmula (1) and phar maceutlcal |y acceptable salts thereof) RL5 Rlo ~
~ R N~N~NMI A 20 (1) conprising'reacting a conpound of the f g gL 4002
AA3' 12 2 6 DE C 2002 WO 00/06570 R~s RL N ~N ~N M A AA3 PCTNS99/ 16572
wi th a conpound of the fornula H2N- Q CHW CO2R8 (AA4') to formthe conpound
of the formula (1 ). Preferably, the process further conprises dissolving a
conpound MYOPYPEHIP a AA2' O R-s OR~s R ~ ON N .~ M-A 5 AAXT/U$P9A650| vent
selected froman al cohol) or aromatic such as chl orobenzene or tol uene-to

form a sol yhionibol ptistheeddy at/bhengiopidbtyOmfiammiation, URStabRNEaYE AA3' O Res
OR~s R~ N ~N ~N A 10 yAA3 Theét%rmﬂy"subj ect"” as used herein, refers.to

an ani mal) f9$f§ﬂ@$|§bﬂ'9d 8 VREeHLOT Vasencchisiedisyrors Higsacomprundssareeen t he
obj ect of AEPLIE as GRARFIABSR Wed K QSF\J’UH&%N witR ﬁ%ﬁnoly@c @\e%pl; (%gzooz

t-PA or streptokinase).

The triazolopyridine compounds of the present invention are GPIlb/llla
antagonists. As demonstrated by the results of the pharmacological studies
described hereinafter, the compounds show the ability to block fibrinogen
binding to isolated GPIib/llia (IC50's of ca. 0.0001-0.5 uM), inhibit platelet

10 aggregation in vitro in the presence of a variety of platelet stimuli (IC50's of ca.

0.01=10 uM vs. thrombin), and furthermore, inhibit ex vivo platelet aggregation
in animal models. Additionally, these agents exhibit efficacy in animal -
thrombosis models. The compounds of the present invention are
triazolopyridines which show efficacy as antithrombotic agents by virtue of their

15  ability to prevent platelet aggregation. Additionally, because the compounds of
this invention inhibit integrin-mediated cell-cell or cell-matrix adhesion, they
may be useful against restenosis, inflammation, bone resorption, tumor cell
metastasis, etc. (D. Cox, Drug News & Perspectives 1995, 8, 197).

20 The compounds of the present invention may also be present in the
form of pharmaceutically acceptable salts. For use in medicine, the saits of
the compounds of this invention refer to non-toxic "pharmaceuticaily
acceptable salts.” Other salts may, however, be useful in the preparation of
compounds according to this invention or of their pharmaceuticaily acceptable

25 salts. The pharmaceutically acceptable salts generally take a form in which the
nitrogen on the 1-piperidine (pyrrolidine, piperazine) substituent is protonated
with an inorganic or organic acid. Representative organic or inorganic acids
include, 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,

hydroxyethanesulfonic, benezenesulifonic, oxalic, pamoic, 2-



WD 00/ 06570 PC f/US99116572 The term "therapeutical ly effective anptiftl 2083
used herein, neans that anount of active conpound or pharmaceul i cai agent
that elicits the biological or mnedicinal response in a tissue system

ani mal or WomwaMm6s7hat i s bei ng sought by a researcher, veter ipgayusswiesredi cal
doctor or other clinician, which includes 5 alleviation of the synptons-of
t he di seas i ej i L Fhi ; ot herw se
not ed al kyﬁ'\agrli;'(tﬂéi e&?%ﬁ@%ﬁé? ﬂglru Eﬁéiﬂ%‘%@c@%g%ﬁﬁjﬁ?&é?'tgaahgﬂgéti t uent
group) i nclsadgehatimiaiogirifluarabdetiaacited chai ns having 1 to 8 carbon atons) or
any nunber within this range. For exanple, 10 al kyl radicals include :
nmet hyl, ethyl, propyl, isopropyl, n-butyl, isobutyl) sec butyl, t-butyl,
n-pentyl, 3-(2- ; 2 3 n;bgocﬂq yl, nhexyl,

2- hexyl and 2-net ﬁ“gﬁﬁ%ﬁ’”ﬁﬁ"ﬁ@g@gﬁi"@gﬁ“‘;&g?‘%‘;ﬁ%%gn et equé formed from
t he prevdi ousimpalagisrofiid intensioghtin genbraisiobdrotmigs wll bglfungtmmas .

| oal kyl [ in 3to 8 r.i. b d f. bly 5 to 7
oo bons. 157V RIYeR PUNE SORRRHAI WIS e Ay sapeerThig BB edtiaingn: ' and
br anched Cf}aﬁaitrﬁ? ES&E&U@@.dmLKYiHQﬁeFﬁ?é’(h?Qs of iéeat&eﬁ%m 98Ky or any

nunber wit hi S range. e term"ary I ndl cates aronatic groups such as
phenyl and inegritidmy the @omThdmiristeringé sbalbangdrhpass thedredtmest of thepr esent s a

table fi ] i b d, i ti i St i
oo merber SETHURAAIETs desraped Mitihe CorfrangsoeEbe dRtESHE b ReR A ot bon
atonms gpd fampaUif Jvﬁichhﬁ@,ena@sééeééiﬁéany%ﬁéﬁsée%@bﬁmmcw,cdavegs$otﬂ@e

heteroaryl group nmay 25 be attached at any heteroatomor carbon atom which
resul ts i n spesifiedecompoundinaiv aftereadministtation to theopatierd. Conkentionsir vl

groups include) but .are not limted to pyridyl ., .thienyi . furanyl

i ni dazoi yl ,p'PE%&‘é’?Bif% tﬁeéf;%'PQﬁ"dp?fFB?g%{&?P)aéﬁW?tg?ﬁ'%!d’%'ﬂi%i'aﬁyY?S are

thi adi azol ydgsctibb@zfor ¥kamprR)#i fméisag@bybrodaﬁpg'qiaarﬂnmhnd SArdOE B!

benzi soxazoaalé benzoxazol yl ) benzopyrazoiyl, ‘i ndolyl, benzothiazolyl) 30
benzot hi adi 1.yl , benzotriazolyl or quinolinyl. Prefered heteroaryl groups
i ncl udel pyridyl, thienyl, furanyl and quinolinyi. Wen the heteroaryl group
is "substituted heteroaryl"”, the substituent is one to three C -C8 al kyl

groups. 14 2 6WRele (Belddmpoilfndiddiordifg BETAISRVEARSH Bavdat leastbnér al kyl *
means an al kyl group substituted with an aryl Hgroup ( benzyl ,

/1.9 . e.g.,
pheny! et hy| §HirabCapiesthey mayeaqeordingly exist @s,enantigmess.c Whare f1&oxy group
substitute 1 ~hi ; , G 2 @S Used
her ei n maﬁ%%%g%%gaﬁ%b?gg\? ?:lgrﬁﬂoarelc?l.'gggé%#%x@aey b'ﬁ?l;rg? 8{}{@&% gﬁ%Laesd or
strai ght chdiasteretmmersedt isrtoeamderstand thaicaibisunh isemersand mittbeeshydr oxyl
group. 10 It is .intended that the definition, of any substituent or variable
(o’ B shersof S8 BraparescbblindRe sfome RoHE PSS BUT VAR ndent of | 15
def i ni ti onsSF@hIsEERE Esdrfie Uhele EMLRMINeSorths fdrStht RERTpDUAGS nidipéxistast | t uent s
and substitution patterns on thé conpounds of this invention can be
sel ect ed byp@y@mosphsoand assyck Rre intendede ke inciudegrin thelprasenpinysotion.hat are

" the art DUt 3o e TRt e 8y foth ShB s VA s (S ancara -
nomencl at ur gydratss) oh comgin drgahicssaivernts 0snd Such Suivates Erd alsopiftdnioed tof t he
designated side chain is described first, followed by the 20 adj acent

f uncti otfal i P§ epearEPassabwitbinthe scope chthisdventiamus) for exanple, a

"phenyl C, - C6 al kyl am doC, - Ceal kyl " substituent refers to a group of the
formula: 0 /1~ ~C~-CR alky -C,-Cd alkyl'" ' N H 25 As used herein, the term
"conposi tion'' i%he presenethveatien auparevidas movelinteraridiates ofithel foemalzeci fi ed

i ngr edi ent sAiiAg,the specified anobunts, as well as any product which results,
directly or directly, from conbinations of the specified ingredients in

t he specified anounts. 15
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PCT/ US99/ 16572 preservation, my be incIué%d. I nj ect abl e suspensi ons may

al so be prepared. 4 n. wWai ropriage L oguld carr -ers, sperdi ng
agents and &ﬁg%pﬁe 'ﬁ%feggdg@ﬁ@&e’@ﬁ&h@' gﬁﬂ%?ﬂ?@% bﬁ%%&?‘t?ﬁﬁ; herein
Wi || copd ai BeylPer-clnas§cadbhyl & a8(C,-G,BkSly)carBosyll €, powder, injection,
teaspoonful and the |Iiké) 5 an anbunt of thé active ingredient necessary to
deliver an effective dose as descri bed above. The pharnmaceuti cal

conposi tions her &, is selecteddromuhygrogen, QRCt altylserde,-Gnacyl; e. g., tabl et
capsul e, powder, injection, suppository, teaspoonful and the l|ike, of from

about 0.03 ng toglG . oyien at a
dosage of from agdfultg s%ﬁé%o%%@g@y&l%«%&(gggr&?gggﬁg?ﬁaggggggy). The
dosages;s howerthydrogEn PE,-Caaikedbrapeélichsalkyl;

Y is selected from (CH2)p, CH(Rs3)(CH2)q, (CH2)qCH(R),
(CH(CO2R4)CH2)q, (CH2)qCHOH or piperidine-3-carboxylic acid;

20 Rs is selected from C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl, aryl, ar(C,-
Cs)alkyl or heteroaryt,

R«is selected from hydrogen, C,-C, alkyl or C,-C, cycloalkyl;

25 p is an integer selected from 2 or 3;
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upon the requirenent of the patients, the severity of the conditi g ﬁ?ﬁ N
treated and the conpound being enpl oyed. The use of either daily

adm ni stration or post-periodic dosing my be enployed. 15 Preferably these
conposi ti om0 ewesston unit dosage forns from such as tablets) prtAsgo16572
capsul es) powders, granules, sterile parenteral solutions or suspensions,
net ered aer osol I Ol oul es, autoinjector devices or
suppositories; fcﬁs%ﬂ}gﬂé aﬁlﬁégﬁhﬁfﬁrh‘ﬁ?gal, subl i ngual or rectal 20
adm ni stration, gr é r.admnistration by inhalation or insufflation.
Alternatively, tH& &aﬁasition may be presented in a formsuitable for -
once-weekly or oncenonthly adm nistration; for exanple, an insoluble salt
of the atrtive coRpisihydroganhCat, aliyl,ds CHC{OINRIR, ) whereibR,adagRegdateo
provi de a depot_ preparation for intranuscular injection. For preparing

sol i d conpo¢aeh ipdependentlysselegied from hydrogen oei-fe B, CA&GrGreCYiclagikvlii ent i s
m xed with a pharmaceutical carrier) e.g. conventional tableting

i ngredi ents such_as car starlch cbactﬁs , Sucrose, sorbitol, talc, stearic
aci d, nmagnesi um @t'@épdf'@,geﬁlﬁﬁgﬂﬁ B ogpﬂﬁge or guns, and ot her

phar maceutical diluents, e.g. water, to forma solid prefornulation
conposi 18 on contBisAnNtRa aie @8g irdrpendertivselestedLfrarp Mydiraendar G.He; pr esent
30 inventi og or a pharmaceutjcally acceptable salt thereof. Wen referring
to these pr IMr‘rrul ation conpositions as honogeneous) it is nmeant that the
active ingredient is dispersed evenly throughout the conposition so that
the 17 ? GndsEitdindhber. WoeRRhBH5HR iRSHESRNS RaVR ORI | on may be
readi |y subdivided into equally effective dosage forms such as tablets,
pills and capsules. This solid prefornulatiRag flonposition is then

subdi vided into unit dosage fornms of the scri bed above contai ning
fromO0.1 to about 500 ng of the activefingrgdi entOBfigthe present invention.
The tablets or pills of the novel conp@sitign can be coated or otherw se
conpounded to provide a dosage form af ; t he advantage of prol onged.
action. For exanple, the tablet or pill rise an i nner dosage and an
out er dosage conponent, the latter bein e formof an envel ope over
the former. The two conponents can be sfperated by an enteric |ayer which
10 serves to resist disintegration_.in t stomach and permts the inner
conponent to pass intact into t enum or to be delayed in release. A
variety of material can be usedifor quch enteric |layers or coatings, such
mat eri al s includi ng a nunber_ gfNpQiI nc acids with such materials as

shel l ac, cetyl al cohol and | ul 0Se acetate. 15 The liquid forns in which
t he nov % CSHR%ﬁitﬁWé}Eon the present invention may be incorporated for
adm ni sttation orall'y orf by injection include, aqueous solutions) suitably
flavoured syrups, aqueous or oil suspensions, and flavoured enul sions with
edi bl e oi I s suchTpg preédrmwrRtionidiso PRYAIER Pploceds ferdeafing PtdmpduEanut
oil, as well as elixirs and simlar pharmaceutical vehicles. Suitable

di spersi ng 6f thedopeHri@ (hpand)pparsnacautisgllyeansertalie salts 818120 ncl ude synthetic
and natural guns such as tragacanth, acacizﬁ al gi nate, dextran, sodium
car boxymet hyl cel | ul ose, nethyl cel | ul ose Wvinyl -pyrrolidone or gelatin.
25 Where the processes for the prepar f the conpounds according to
the invention give rise to m xtur &ef St er eoi &gners, these i soners nmay be

separated by conventional techniques h preparative chromatography.
The conpounds nmay be prepared in racem c'if or or individual enantiomers 30
may be prepared either by enantiospecifi r\'ft hesis or by resolution. The
M
I
A
20 (1)

comprising reacting a compound of the formula AA3’
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conpounds may, for exanple, be resolved into their conponents enantioners
by standard techni ques, such as the formation of diastereoneric pairs bl\ﬁ
salt 18 2 6 D E C 2002 WO 00/ 06570 PCTNS99/ 16572 formation withZ&nJEC 2001
optically active acid, such as (-)-di-p-toluoyi-d-tartaric acid andl or
(+)-di-p-toluoyl -1-tartaric acid followed by fractional crystallization and
r egener at i%‘h"@g“ﬂﬁe free base. The conpounds nmay al so be r eBGI/VUE/16572
formati on of diastereoneric esters or am des, followed by chromatographic
separation and renoval of the chiral auxiliQary. Alternatively, the
conpounds may be resol ved using a chirdRisHP.C col unm. During any of the.
processes for preparation of the co he present invention, it my
be necessary andl or desirable prigt ect sensPRive or 10 reactive groups on
any of the nol ecul es concerned. 1‘fhils\may be achi eved by neans of
conventional protecting groups, such™g se described in Protective
"Goups in Oganic Chemstry, ed. J.F. ie) Plenum Press, 1973: and
T.W Geene & PP.GM Wits, Protective ps in Organic Synthesis, John
Wiey & Sons, 1991. The protecting gfoups may be renoved 15 at a

“conve: ~~ent subsequent stage using net hods owmn fromthe art. The nethod
of treating thronbotic disorders des#cribed in the present invention nmay

al so be cargJ| j } i A 0, i,si ng any of
he. compoarit” 24 e fe B IR RN CE VTR MR B0RRR o34 2ol o
carrier. Theprpedmdofieifomhulaglyp Preferstily Ay pRRESS furthe wesprisgéout 0. 01 ny
and 100 ng) preferably about 5 to 50 ng of the conpound, and may be
const i t ut ecdipsRi¥ingrA carmponrd,pt fFMElarAAZt he node of adninistration sel ect ed.
Carriers include necessary and inert pharnaceutical excipients) including,
but not limted to, binders, suspen®,agjlagents, lubricants, tlavorants,
sweet eners) 25 preservatives, dye n oatings. Conpositions suitable for
oral adm nistration include solifd fo , SOBkg as pills, tablets, caplets,
capsul es (each including i el q\aﬁfe | ease, tiged release and sustai ned

Si

rel ease formul ati ons), granules, ers, /and liquid fornms, such as

sol utions, syrups, elixirs) emul ns) amdN ensi gns. Forns useful for
parentersal admini stration include sterile Boluti®Mis, 30 enul sions and
suspensi ons. -~s 2 6 0 EC 2002 W 00/ @a%70 PCT/ US99/ 16572 Advant ageously,
conmpounds of the present invention maé be adm nistered in a single daily

) p .
dose, or thi8 2 selyeninglesied feayan #igphek os@iematic syeyas shigrobengeneietes of

two) three Riudiido bifiBediddn! ankiHellinh ThE SolAOTRPIRARNG Yordodinf AL !
invention can be admnistered’in intranasal Tormvia opl cal use of

sui tabl e intranasai vehicles, or via transd®rmal skin patches well known to
those of ordinary skill in that art. TRtz |hdmi ni stered in the formof a
transdem-al delivery system the do kﬁ{raiion will, of course) be
continuous rather than interniQQﬁnL_Ihro ghout”"t'Ae dosage regi nen. 10 For
instance) for oral admnistration ilgQ thelformof a tablet or capsule, the
active drug conponent can be conbi ne n oral, non-toxic
pharmaceutical |y acceptable inert carr{yer guch as ethanol, glycerol, water
and the |ike. Mreover, when desired Wcessary, suitable binders;

| ubricants, disintegrating agents aM col ori ng agents can al so be

i ncorporated into the m xture. Suitﬁ?le bi nders

10 AAZ'

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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15 include, wthout limtation, starch, gelatin, natural sugars sz‘gm? 0
gl ucose or beta-lactose) com sweeteners, natural and synthetic gu pn as
acacia, tragacanth or sodium ol eate, sodi um stearate, nagnesi um stearate)
sodi um ben t di um acetate, sodiumchloride and the lik

Di si ntegrat ors? /i“?\s?:' ude, without limtation, starch) methyl CEFFG{SB%GF”aQar,

bentonite, xanthap gumand the 20 like. The liquid forns in suitabl
fl avored suspendi F\-Bgé?m?jit ﬁép@?‘f?@"&@&?ﬁtyea}m}lfgsaﬁ Heedhefein meansthahat ur al

gunms, for exgampft of 5&%%%@@@55%5&%{?&41 ageht dﬁégélgn?'ﬂﬁje bidfodicdf or F'or

parenteral admnistration, sterile suspensions~an ol utions-are
desi red. | sotmedicingiresponseiinadissud systeronamiaal gr oumamthat ssibeiaglseught by

Bompound of - ITESGEEENYSEAORITT BIAISah ARG, L ANGHANAET SHBEh N8 | orm of
| [ posone el gy SfRESymplrl GTné fiebss B HRBRIer Beingdddtb@s, 1arge SO

uni | anel l'ar vesi c mul tilanmel l ar ves pdsones can be forned
froma variety of phosphofipids, such as chol esterol, stearylam ne or
phophat i dyl choi i nes. 2 6.0 E C 2002 00/ 06570 PCTI US99/ 16572
Conpounds  of t_heAﬁf’égég\er‘?'ﬂv‘éﬂﬁsoﬂgﬁws%f’\é\gdo@{%ém %’Wﬂpeﬁ?‘ﬁéuﬁg‘é of
monocl onal_agignaast £epa of AdUMstile G, Richudestlibtlurld rafierBa din

nol ecul es are coupl ed e conmpounds™o e prese i nvention may ano be
coupl ed wi t hhavingb! to chshonratoms, eranyaurmbber dvilnin this ranges . FdBuekampleyner s

i | ud | i | id I \
o hyr B o B TadaI bic)de mab ol Brbys OB, rebuyl SOt ese e phenol
or pol yet hyl bﬁﬁfg,otxtinﬂ?lpﬁlﬁénm. &@-Hé?%fbhﬁl.eﬂp%fyh_mﬁemw&.}b&, h@ébgg@,{g .

i
Furthernore) t conpounds ‘of the preesent invention nay bé coup
cl ass of bi otteyyladeisixyi and 2meetBylpentylil Alkoxy radicals grel Oxygen etbersfbrmeldease

of a drug, for exanple |yl actic aci oilvepsilon caprol actone, -

pol yhydr oxy %mﬁ}qngreg uggl %egp%#qcﬁ%%gS%grﬁ@raéc&ﬁ%gt@lal vl BB‘?W hydr opyr ans,
pol ycyanoacr Wyalditkyr @foupsomtdin Bk @ iy eambhe ahBiptefelatiy 5a8MotarBBRS. Of .
hydr ogel s. 15 "Conpounds of this invention nmay be adm nistered in any of the

f or egoi n5 coGhmiany,@ierwhandatkypyligieuroingbisagdraighjiandraschedhehained in t he
L oon ‘ YRS ; . 0|
Gosage of |t neNsas Ak Rnda N IRCT ke CaBEabRd, br BRF Uior Wit il ¥

1,000 ng per range.t human per day. For oral administration, the conpositions
are preferably provided in the formof tablets containing, 0.01,0.05 0.1,
0.5. 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500

m I 1igrams of the qelbuf a8 iRidR64 afo?r‘iatic'tﬁoé SRUGHE blerfbH EBRinyRT t he
dosage to the patient to %‘2 treated. An ef ec?i ve armhnet! o? t he Qrt}g IS
ordi nari R9 supplied 25 at a dosage |evel of fromabout 0.01 nglkg to about

100 ngl kg of body i ght .per day, .Preferabl.y, the range | rom about 0. 03
to about 10 ngl kg%\\%%ﬂayﬁﬁg " Ba sy QP'ﬁée%fSﬁﬁB‘&rfﬂ§tah%‘t“ﬁe°%ﬂﬁ1 ni stered
on a regi men mémbeked thohb&Rfic BRSMARYringp Sy$teir oved nMer88 ni¢mbereddidriziost er ed

may be readily determ ned by those skilled in the art, and will vary with
t he parti cul dusedbhpterearomsadig ringsystepywhish 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, pyrazolyi, pyrrolyl,
thiazolyl, thiadiazolyl, triazoly!, 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



adm nistration) the strength of the preparation, the node of

adm nistration, and 2~ 2 6 D E C 2002 WD 00/ 06S70 PCT/ US99/ 16572 § BEC 2002
advancement of the disease condition. In addition, factors associated with
the particular patient being treated, including patient age, weight) diet
and tinme of admnistration, will result in the need to adjust dosages. 5
Abbr evi at IWOH006E i n the i nstant specification) particul ar PgTAURYW/I188Renes
and Exanples, are as follows: 10 15 20 25 30 35 AcOH - Acetic aci dBn or -Bzl

- Benzyl Boc -t-Butoxycarbonyl - BOC- ON

- 2-(t-But oxycar bonyl oxyi mn %] 2- Phenyl acetonitril eBOP-Cl

- Bi s( 2- oxo- 3- oxéﬁl’tﬂieumﬁ')zralksﬂ oephs aha@liyh igreuniewstituted withran argkgroual buni nCBZ

-B f b Di, chl t h

“Di chl or owdE R YRS b, TR AP PR CTBKORE TGRS KR ani neDwp
- 4- Di met hyl PR yigx})de DMSO

*-Di rre'[rﬁyl gﬁ?%ﬁ?’ﬁﬁ‘?ﬁ% Et hy?ng?’yr:e@{%%meﬁggﬁgpyl C:r bodi i m deEDTA-

Et hyi enédi am net et raacetic aci dEt- Ethyl Et 20- Diethyl etherEt QAc- et hyl

5770715 20 25 HOBE 1B o e BEA AR MR o fpbhl el iiRs W0/ OdHEEE\S
TFA THF TMgafben atdté(Braronst oiCst / $R&IR2dériviedirémtart orgartiaEig NI UM

hexaf | uor ophosphat e 4-(2- Hydr oxyet hyl ~1- pi perazi ne- et hanesuf fonic acid
Hy dr oxybenzemavar ef el hygsexybgroupet hyl met hanol nilligranms per kil ogram
N- Met hyl nmor phol i ne N pecotyl (unless noted otherw se, racem c at
3-position) not tested phenyl precipitate p-Tol uenesul fonic acid room

t enper atour e sat ut ististendeddhatythe diefirition iof Boy substduént aroiadablet(eghy & bf ur an

trimethylsifane oxy.car bon icularl e I & orrpounds of the
present i nviift P3 'CP%}%&‘QW Hbgéﬁ/%%ﬂ@%bﬁdgd%\\@ﬁ% I'%ﬂ?fﬂ'" S\Were it is
noted, the digakRre iRihaftdbrRaLES It BRINABrABS@ L SuBORDLESNIMJ Bstitution”
(Cahn-1ngol d-Prel og rules). 23
patterns on the compounds of this invention can be selected by one of ordinary
skili in the art to provide compounds 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,-C, aikylamidoC,-C,alkyl” substituent refers to a group of the formuia:

)
C 'Cg alky
-%—c.-c, aum)\ H/ ‘ .—O

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.

15



WD 001 06570 PCT/ US99/ 16572 TABLE | 5 1015 20 zs OR3 Or R S Rz \@t~mo~
HN~NRa-"Nw, HN# RR3 R" R5Bond 1 H 3-pyridyl H H si g§| r22 H
H Hsingle 3 HH NHCOZGH2Ph H single 4 CH2CONEt z 3-pyridyl HHsingle 5 HH
NHCOzZCHzZPh H doubl e 6 CH2CONEt Z H NHCOZCH2Ph H single 7 H 3-thienyl HH

singl e 8 HMQ WQ6EAHZPh Me single 9 See structure bel ow 10 I—FQF-’B§¥9(‘6§/7|2a HH
doUbie 11 H H NHSG 3, 5- Me2-4-isoxazoiyl H double 12 H 3-pyridyl H H double

13 H 3- qui nol i nyiThl utllityaflihe cérhpduhtis\tdresiHtifdmivbtido didoedérs ddntbe
NHCOCHZ- 3- pyri dyl H double 16 H H NHCOZCHZCHVeZ H doubl e 1T See structure

bel ow a. Rafelr@inedjaccosdingri the-PIFGIUTRS dRseUbeT i Fxamplasshbioie 72 O O N OH
HN- N~ NobN; - oviig: e i ti
wher ei n RthI s‘ﬁﬁgg%r%%tw&%%@%?ﬂand%z&?s pléfe{ra%alth\- z-lylr]?/epralyoge

prepar ed astrzowibotic disertensdan Asubljett ér neel tHeeedfAvhicheontprigesed as detai | ed
in PCT International 10 %pl i cati.on WO 97141102 and ,as published (J. Rico)
J. Og. Theadmnysteringanyafibg compprpds as defingd harainipa quranity etfestiver our
steps startj ] : | o] ] ' ' .

tetrafl uor ok)d(;?% e&%’ﬁﬁ%ﬁ%é%ﬁ%ﬁswﬁp ﬁ%ﬁ?&ﬂd tﬁﬁéﬁgé‘?ébmg t)egga%})%/? pﬁ%’f’tazi de
(prepared fbyang-gonveniichal epute md adninisicatibraintiudiny it ot Hilddas, descri bed
in PCT Int'|. Appl. WO 97I 41102)% and 15 then g%’cl | zation of anridazone AA2
vi a met hanolNt@veEBPHE,OrakSHDEYRRB MY dnteamusculgiqingragermal and parenteral.

N- Boc- 4- pi peri di nepropanoyl hydrazide (preparation in PCT Int'l. Appi. WO
971 41102) was enployed in the reaction with O ethylated AAL. Next, the 25
10 The present invention also provides pharmaceutical compositions

comprising one or more compounds of this invention in association with a

pharmaceutically acceptabie carrier.

To prepare the pharmaceutical compositions of this invention, one or

15 more compounds of formula (1) or (1) 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 preparing the

20 compositions in oral 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, suitabie carriers and additives include
starches, sugars, diluents, granulating agents, iubricants, 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



2 6 DE C 2002 WO 00106570 PCT/US99/1 (i572 triazole ethyl ester was |

saponified with lithiumhydroxide to afford AA3. Standard ani de bohd DEC 2002
coupling conditions were enployed using ~-am no esters such as AA4 and AA3
wi th HBTU, and HOBT in acetonitrile. Conpound 2 were prepared as shown for

1; resolv — am no ester starting materials (see AAA expel] % wer e
pr epar ed ‘S’g"s"ﬁ’g% for AM. SCHEME AA O ~OEt 1 ) Et30BF4, oSS N o 1

CONHNH2 AAL CBZN J (Boc) 1 ) MeOH, heat 2) ag. LiOH (Boc) O\OH N-N -N v
CBZN ee~ ~ple€ervafdminay balindiuddd. Jnjec@blOsusg@risidisHnaNatéoNEBgrepBes), 1 )

HBTU) HOST ~N j~COZMe H2N 2 ., LiOH 3) H2, Pd-C (or 4 HCl 1 di oxane) - 26
26 DE c'ng!LW%/%?@W% | §§f%§v752’5?96ﬂ'r‘8r3@-§em§@¥fr&% e4P8Y ani de was
ur chased i ' 1AM, r ty i ; be prepared
!On one stet:;oé ?ﬁgﬁ@ﬁéﬂp‘gﬁgﬁ%@% ori d%°ﬁé@tﬁ5§6§p]§grﬁm@éém ng (gcherre

. AB; K. Kr admsagekinit) e.g-dablebcapsule, phwder, ijégjon2 Geaspboniul and thélile, pr ocedur e,
2- chl or oacet

ol Ut on oA SFRCHB! SChe st riferivaiteareau P dalyeran Shee g ose as " ¢ 1° @

described above. The pharmaceutical compositions herein will contain, per
unit dosage unit, e.g., tablet, capsule, powder, injection, suppository,
teaspoonful and the like, of from about 0.03 mg to 100 mg/kg (preferred 0.1-30
mg/kg) and may be given at a dosage of from about 0.1-300 mg/kg/day

10 (preferred 1-50 mg/kg/day). The dosages, however, may be varied depending
upon 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.

15
Preferably these compositions are in unit dosage forms from such as

tablets, pills, capsuies, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublinguat or rectal

20 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

25 principal active ingredient is mixed with a pharmaceuticatl 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

30 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 composition so that the

17



SCHEME AB O HNRR~2, DCM O Cl ~ C ~N,R-2 C ag. NaCH R~ ~ 10 To prezzrﬁaE tﬁﬁ
conpounds where A is N-al kyl-piperidine (R9 = alkyl), conpound 1) f C
exanpl e, was treated w th al dehydel sodi um cyanoborohydride in ethanol to

gi ve the N-gblgglogssgeri di ne. 15 Formam di nopi peridi nes were prgpat %;E
treating conpound 1, for exanple, W|th ethyl formmdate HCl in e anof
t he correspondi ng. acet am di nopi peri di nes were prepared using

S- 2- napht hy FREPRgitionnay beireaditysubdiyiged inte eaual ef(@“"%ﬁ’@ﬁ?@? formst r ahedr on

G occont) | DR R Rl g artsaios, e PRt ke atboienle, .o

HBTU, MeCN thdr-SulsdiitiB8d Mhto umtlilpsagél‘fbrﬂwa ﬂNe-tyﬁ@Geécr)beﬁCabovblcoﬁtélnm

PCTNS99/ 16572 1 ). Ph3PCH Et PCM NaCH) I%tC]—I O NHNH2 AA1 O ~CEt N
~N Me30BF4: fromRdHomRous the active mgredlento the present invention.

5  The tablets or pills of the novel composition can be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the
former. The two components can be seperated by an enteric layer which

10 serves to resist disintegration in the stomach and permits the inner component
to pass intact into the duodenum or to be delayed in release. A variety of
material can be used for such enteric layers or coatings, such materials
including a number of polymeric acids with such materials as shellac, cety!
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, alginate, dextran,
sodium carboxymethyiceliulose, 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 salt

18



ACA ACS 2) HBTU R~-3 O H2N OR8 Rya I nternedi ate N Boc-4-pi peri di nepropenoic
acid AC3 may be prepared as shown in Schene AC. Al cohol ACl was OXiZ% ﬁ?ﬁjlﬂrﬂp
t he correspondi ng al dehyde AC2 using standard Swem conditions (oxal
chloridelDMSO). AC2 was converted to the olefinic ester using the Wttig
reagent in dichloromethane. This ester was then saponifed to the acid in
sodi um hydW82P8&7%0 afford AC3. AC3 was converted to the coPEBESMIESMg
hydrazi de (AC4; hydrazi nel HBTU) and enpl oyed to prepare internedi ates AC6
as descri bef@rrnatidit vthean dpticaBy actvebadid FESUCh2(0(2)-0p-tiOGAartBEd hiEig9/ 165772

| nt ermedi ates. AC6 was carri f orwar | it hi um hydroxi de saponification
and then H@n%ﬁf'ﬁﬁ'@'@%ﬁfﬁ%%iaﬁwqpﬁgﬁ?@gyéﬂa§¥'?%ﬁl&r¥ﬁt@}mp§ afdch as 5,
and 10 16. - T ' ~C02Et N O
A D2 2D 1oPETE g (L RER (R, T caigitnat iy e HeBsaRd L) Ly as. shown
. in Schene Abrmatiom of diasteaeodmari& gters ogamidesofbdlowat byl ciremiatagraphiedi at e AD2

can then be converted.to tri.azolopyridine targefs as shown in Scheme AA
Compounds VHRAAEANR SNAFAPRYA! SLAECHiaL GHRUANDy AllSpRiHebah CPRINGS

. Boc- 4-net haﬁ@?tgefrgngggm:;,@eé cArdHPUCE Bolpirpssi um et hyl propiotate

(pot assi um car bonat el et hyli “propiolate) to give nethyl

N- Boc- 4- pi peri di neprop3-ynoate (T. Jeffery, Tetrahedron Lett. 1989, 30,
2225). This est LEd r ' ylic acid
and_coupl ed w t rORID ahy SERARREL geRiot QroafadchlGriRE BOMEBANSEL AR\ = 5 V-2
and RS i s Hmsenpinepaticr itroay bdinegessary hadivedesitialtle s prdtect sensiticeenre AA
using an appropriately substijuted triazolopyridine,as the startin

mat o7 ol * Shaaehe lsuns GLEN P DReeyIBRREDRe R RIS TRKbS A cRiEved b

means of conventional protecting groups, such as those described in

Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, -

1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in Qrganic

Synthesis, John Wiiey & Sons, 1991. The protecting groups may be removed
15 at a conve:uent subsequent stage using methods known from the art.

The method of treating thrombotic disorders described in the present
invention may also be carried out using a pharmaceutical composition
comprising any of the compounds as defined herein and a pharmaceutically

20 acceptable carrier. The phammaceutical composition may contain between about
0.01 mg and 100 mg, preferably about 5 to 50 mg, of the compound, and may be
constituted into any form suitable for the mode of administration selected.
Carriers include necessary and inert pharmaceutical excipients, including, but not
limited to, binders, suspending agents, lubricants, flavorants, sweeteners,

25 preservatives, dyes, and coatings. Compositions suitable for oral administration
include solid forms, such as pills, tablets, caplets, capsules (each inciuding
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 include sterile solutions,

30 emulsions and suspensions.
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AC2 AEl1l 29 2 6 DE C 2002 W 001 06570 PC Cl US99I 16572 Vi nyl fl uo;j' @ﬁ
I ntermedi ates AE1 nay be prepared using Honer Emmons net hodol ogy a BQVIZ\OUZ
in Schene AE. Herein, the aidehyde AC2 was reacted with triethyl

2-f1 uor opheeponesseet at el DBU/ | i thium chloride to 5 afford estgerfEookeshhe
ester was then carried forward as described in Scheme AA to give vinyl .

fluori de ant agoni : - ~OEt. 1) NH2NH2,
di oxane 2 ) EDC. Aﬁ&?ﬂ%@%&%ﬁ&f@@@?@te QQS?%H%‘MB%E%E%&N -N BocN AF3
Unsat ur at ed ghfirgteretPinrd Single deilyiiosedr thel talakill dosage Afayieepar ed as shown
in Schenme AF. Herein, chloronicotinate AFl was reacted with hydrazine to

afford a hy@da&nisl@rgdin?nivided deses:eldvg; threear four timesdally, Eurbesmase, wit h
ol AE | oo 4 .
matersal " ancomeRnnde 1t thepresBl AbghidCar Adimlre B it dasd il e,

| nt er meds at eopidat ued Df shitdble itranadalivehiuidsd ot viaftianstenmdiekirepatdiesawefiescr i bed
I n Schenme AA. The fO”Oquﬁ]Si Exanples are set forth to aid in the
B

under st andi kgown t@ thosgfiardinaty; il in hat agh T e administaead inthe rauefd not be

construed t Lt ] | i S ; ' ai ms whi ch
foll ow t her g@*‘%@&“%?&%\égﬁgﬁﬁoé g%%@% a\%&‘é‘%ﬁéﬁ%@ééﬂ?&r@%‘ ri ch
Chemi cal or céatriiwusBaties trentietarmittenhtraodd@idut thit dosageregipmeroni ¢ aci d was

pur chased 25 from Fl uka. Ethyl 2-oxo-3-piperidine-carboxyl ate was purchased
from Al drich Chem cal Conpany) as were all other chemicals. Hgh field 1 H

NVR spegpra 30 ey fisthriceCfor 8P4 administration in the form of a tablet or capsule, the

active drug component can be combined with an oral, non-toxic pharmaceutically

acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders
15 include, wﬁhout limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, com sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
20  like.

The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and

25 solutions are desired. |sotonic preparations which generally contain suitable

preservatives are employed when intravenous administration is desired.

The compound of the present invention can also be administered in the
form of liposome delivery systems, such as small unilameliar vesicles, large
30 unilamellar vesicles, and multilameliar vesicles. Liposomes can be formed from
a variety of phospholipids, such as cholesterol, stearylamine or

phophatidylicholines.
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WO 00/ 065?70 PCT/ US99116572 were recorded on a Bruker AC-360 spectroneter at
360 MHz, and coupling constants are given in Herz. Melting poi ”tiﬁ"r?{tez 0
determned on a Mel-Tenp Il nelting point apparatus and are uncofrec e(q,

M croanal yses were perfornmed at Robertson Mcrolit Laboratories, Inc.,

Madi son, New Jersey and are 5 expressed in percentage by wei %ht of each

el enent peWAW%F0p| ecul ar wei ght. In those cases where th&CEABAYEETI s
obtained as a salt, the free base is obtained by nethods known to those
skilled in the art) e.g. by basic ion exchange purification. Nuclear

ti NVR tra for h t dipth

"l cat 6d Sof venCamRNHS o Kt Ry e invanion giay ks b3 doeded By dihse of andar ¢
Kk - : i

on a Bru ernﬁ\‘io%%g{ ﬁ%fdmgs)cﬁéﬁéﬁfdu‘af‘@ér_ﬁ}ﬁrs td %:éﬁh&%@oﬁx@iﬁ%{g@g& In

parts per mlTion down from TNG. e mass spect
det ermi ned are eolipledi Fhe c8BPOusgsot the peesant (nventiommay also beycoladed pithon

Seed (i he SokBia pahenaE o Gl o i b bineb g™ o' S
ORI s s L S R e e e S e
vary bet wee polyhgduixgethyaspanathidenphenoh oe pelyethiiieenaoxidepotybdineESGstluted. 20
Met hvl (S)- 3-.am no- 3-( 3-. i dvl | i t 2HC1 A m xtur. f

3 pyr i di neo ABAITHRTYRUIND, BHRTore e ATPRRAS 2he PSR VBMESn ol ), and

Mai oni ¢ aci ~and filtered.
The it t o samibd Soliied 1016135 8t BRdBracabie oners Uk FPRuRdnd DY 111 )

Prakt. Chemcontolisd eRasedf a drug.Josexarapieapolyastioncid dalyepsilan acet onel wat er
360 nmL), treated with triethylan n 2 n enyl.acetyl chloride
{036 ol ) . BREPEhe Bewyfiary bR i, o BRNerdE, BISTEER g The

i due di yeitslch > ddclyigtes addjcrsdsaimke® op BmbhidatHi . Th
;galeoﬂg I:af/?ra' was déd(iﬁylﬁﬁgogygﬁﬂh ZW?SM?? JI—ICI ), me<xt fzct edlr{/aﬁt%ﬁugagg_b and go

evapor at ed tcopalymers ef pyssegelshe f oam was purified by silica gel
chr omat ography (10% MeOHI DCM to give racem ¢ 3-phenyl acet am do-3-(3
pyridyl)propionic acid. A solution of this conmpound (0.22 nol) in water

(600 3115 2 6 D E@\ﬂﬂﬁﬂswmﬂgﬂéﬁﬂﬁw ﬁ’?ijmsgﬁfrﬂiﬁﬁfb?eﬂrbaw oﬂge\f@%gaﬁh'gusted
to pH 7.5 using KOH (3.0 nd treated w t enicjllin am dase (91520
i £5) |5 gPMPASGnA SR8 ACRORNG (0(d0RRER ¥ Qmans SRIEBIHNH P (B8 SR JARSYSG ¢ h

HCl (conc), t%&ﬂ&ﬁtﬁ%ﬁo@i@%i%eéiié fRuRtgt hrough Celite. The filtrate was
t

extracted w Et 20 (3x300 nL), concentrated in vacuo, and treated with , 5

MeOHl conc. NH40H (9:1 ). This product-containing solution was purified by
silica gef chro ogr aph el t | NHAOH, .78: 18:4) to giyve

(S) - 3phenyl aceta rlfoqag@ ésé% Eﬁ&?‘ﬁ)%ﬁl}%ﬁgg hé&‘f"(ﬁ“’&%ﬁ?dﬂ%’% 55"{9% ﬂﬁ’ﬂ's
product pas ¢.0¢a €D00irhd piGdulthuindh péSdayTihor digiadddpsinidtratied,ith for 5 h,
cooled to RT, and extracted with Et20 (3x200 nL). The aqueous Ia%er was

adj usted t o gEMAGSItions ace AEaleraPitRIAVIAR IbkedomaRttablets Fertaining:0-86P08.
triturat ed vy tho NeOd 62x340 1610 15H128.0° 80!, 4686, 445 2662985 2hgdobo 9 ve the
milligrams of the active ingredient for the symptomatic adjustment of the dosage
to the patient to be treated. An effective amount of the drug is ordinarily supplied
25 at a dosage level of from about 0.01 mg/kg to about 100 mg/kg of body weight
per day. Preferably, the range is from about 0.03 to about 10 mg/kg of body
weight per day. The compounds may be administered on a regimen of 1 to 4

times per day.

30 Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of

administration, the strength of the preparation, the mode of administration, and
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treated with MeOH (500 niL), 2,2-di nethoxypropane (44 mL), and HCl (4 &lmj
di oxane, 84 nL), and stirred for 90 h at RT. This m xture was flltkﬁgﬂ
the filtrate concentrated in vacuo. The resultant off-white solid was
trituratedwddonedm Et 20 (2 x 150 nL) and dried to give corrpop@gugjgﬁﬁgﬁG%
ee) as a white, anorphous solid. EXAVPLE 2
g-fff5.6.7.8-Tetrahvdro-3-f2-(4- eri.dinv|

lethyl | -1. 2thgﬂdﬂﬁa%@fn@fet@féh%_ﬂl§%£% onagien. In addition, factors associated with

etrat | vor apParictiay pkht 4 BERRAD AR atlehl adc, B! 8RB Binaof o, 1y,
2- 0Xx0- 3- pi parlmﬂismtxoa,rmxeémtuetr(eﬂwéed&@d;gstdbka@esnml) in DCM (5.7 nL) and

stirred for 4 h. N-CBZ-4-piperidine-propionic hydrazide (3.6 25 g, 11.8
mol ) dissolved in DCM (7.3 nL) was added and the resulting m xture was

stirredfor 18 CRC% hed with
sat'd S()5d| um chI%tr’t;’r sla&%gﬁ%a ’Wemﬁﬁﬁéﬁﬁg lzé%}ér Waéléglgnghq(so |‘ﬁ§1§sul fate)
and evapor aamiiExamplegcare agfolievsol i d (AA2). The solid was dissolved in MeOH
(200 m.) and refluxed for 6 h. The m xture was cool ed and evaporated. 30
The white solid was again dissolved in MeOH (200 nL) and refluxed 20 h. The
m xture was cool nd evapor at ; ve a white solid. This white solid
(2.2 g) was di ss%?ggd in THF (g‘%%{'%%cémool ed to OC, and treated with aq.

LiOH (0.21 32 Bnar&zt c =aooi B&AzPD/ 06570 PCTNS99116572 g in 2.0 nL
water). The reacfion was stlrre for 1 h tci gi ve AA3Li, and MeCN (50 i)
was addéd fol | oWBBC by AA4 T 1.5 HBUOXYSAIPEMYIg™q) © HOBT (1.1 g), and NWM (1.2

nm). The mxtureg irred forgiutbx dyrbblﬁ Sxyifnird)2CM (100 i), washed
with sat'd amoni ?J%S(c)ﬁorlde (30( mL é&% 221 Wners were separated. 5 The
organic |l ayer was dried (sodi um sul I-[ an evaporat ed. The crude m xture

was purified by @g)'#{;?l alumn c roma rag I uent: DCM MeOH, 9812) to
gi ve the nethyl €r. The net 3 'Ca?é‘é ved in THF (28 nL), cool ed
to 0C) bhd treated with aq. L|O—I(0 SB e €water). The reaction was

stirred for 1 h) acidified with acetic acid (4 m.), and extracted with DCM
10 (3X50 ni). ThBSéombi nedk or g&evine serum akbﬂé'dn(sodl um sul fate} and
evaporated to af the corre ylic acid. The acid (0.65 g)
-was dissolved i nég?gxane (30 mﬁ%lﬁ”&é%@r&?go m.). 5% pal | adi um on car bon
(0.11 g) was addee¢ and the=m xtgohspord hydrogenated with 50 psi hydrogen
for 0.5 h. The mxture was filtered through celite, washed with water (10
m) 15 2thd ethyl Dédetate (20 nih2-DiglioregfBare vere separated and the aqueous
| e, s LYoPhLbiHRd, {0 o ve, Dtk (1) 913006 HNR
7.23-7:39 (nm) 2 BIC 5.16 (+, 1 DilspplopiBearbadirpide 2 H), 3.09-3.55 (m 4 H),

2.57-2.84 4 1.972. 10 1.91 3 1.56-1. 71 2
H, 1.15- 1.(?1 (WH%AH) |v5'20( Fﬁt@%'é%évdﬁmv@'m@mé& 3 n S ~f (m

j£5.6.7.8-Tetrahpgfop3-f2-£4- al‘pg‘mgtwyé,-),%wmmé. 2.4-triazoiof4.3-alp)rrid
i n-8Y] car bonyl ] am nol - (3-propanoic acid (2 nt er medi ate AA3 (0. 90 mmol)

and (i-2§a-Ove (OMP nmol )= V\ere\lcf&tmm%hﬂﬁirn‘@miBEU/ HOBT and the product
carried forward jve 2 as d ri.hbed anple 1. Conpound 2 was

i sol ated as V\/nittﬁ? kes: ?@&Rﬁsuw&f\ﬁﬁ% (DVBO-de) 8 3.89-3.99 (m 1
H, 3.31-3.49 (megt H), 89 3. Py dimethyiamiRefdp g[L 301 H, 2.38 (t, 1

2.
H, 2.12-2.28 (m 4 H), 1.89-2.08 (r@;a,{, m,de73 .80 (m 1 H), 1.56-1.63
(m 2 H, 1.39-1.50 (m 4 H; MS me 350 (MH

30 EDTA = Ethylenedlamlnetetraacetlc acid
Et = Ethyl
Et20 = Diethyl ether
EtOAc = ethyl acetate
EtOH = ethanol
35 HBTU = 2-(1H-Benzotriazole-1-yl)-
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33 2 6 DE C 2002 WO 00/ 06570 PCTNS99/ 16572 EXAVPLE 4
Qfff5.6.7.8-Tetrahydro-3-f2-14-pilaeridinyl)ethyll-1.2.4-triazoiof4. 3-al py
ri din-8y_I|]carbonLrl Lam nol -aS-benzvl oxycar bonyl am no- or ooanoi ¢ aci @ 6~35C B02
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 nmrnol) and N-Cbz- Dpr-Owe
(0.80 moVP W@V coupl ed usi ng HBTW HOBT and the product cBFFVEW/¥Et2nard to
give 3 as described for conmpound 1. Conpound 3 was isolated as white -
flakes: np 142-145C, M5 nl e 499 §MAekranfii®liurdniilrid. for C25H34N605 2.8 10
HCl 1.7 H20 (631.30): C, 47. 5,%- afg orBofics 13.32; C) 15.73. Found: C;
47.20; H, 6.39; N, 13.70; d, f-‘, % 5

3~-jjj5.6.7.8-T vdro-3-f2-(A-piaeridinyl)ethvll-1. 2 4-triazol oj4.3-al ay
i 81 i | cAEBRD | ammol - SRkl DR gamAnsS S

| ami no)>- 2- oxoet hvl ester 4 | nt@idedi at e AA3 (N-Boc derivative was enpl oyed
" and deprotected with 4 N HCl in dioxane at the end of the synthesis, 1.0
mol ) and 3- aniM@B3- (3 20 pyr iKIrPRDERERHRROIEC d 2- di et hyl ami no- 2- oxoet hyf
ester (1.0 mmlipwere coupl ed g{?drgg%lHBTUI HOBT and the product carried
"forward to give 4r as descri beé or tonpound 1.

3- Ami no- 3- ( 3- pyMedyl ) pr opaanoi anetbyld 2di et hyi am no- 2- oxoet hyf ester was
prepared as follo 3- N- Boc- am no- 3- (3pyri dyl ) propanoic acid (1.9 mmol ;
prepar €4 usi ng Mﬁ&ams et hod'%etggn?'t s 25 phenyl acet ami de derivative in
exanpl e 2) was g@pgsol ved i n Etn(m% i TEA (0.3 nL) and treated with
2-Cl-N, N-di et hylgggzt am de (0.60 ré)rﬁg’?ﬁiihpsmﬁ?gﬁnure was stirred for 22 h,
diluted with sadMMamonizum cl-Matodmesghatine, and the | ayers separated. The

Gi {7 ca gel” cr OV oqr aphy’ (9 BPESTAIIEES PARLPRERNES gl abs.  The gl dss vas
treated with HCO (4 N in di oxdAEEMERIAHOSHON) red for 3 h, evaporated, and
triturbted with diethyl ether (50 nL) to give 3-ammo-3(3-pyridyl)propanoic
aci d 2-di et hyl aNTno- 2- oxoet hylncééested as a foany di hydrochl oride salt. 34
26 0EC 2002%}9 001 065790 PCTF{ Lélﬁgp/ 16572 Conpound 4 was isolated as a

whi te powder: 110-113C, Ms rrh 540 (MH). Anal. caicd. for C28H41 N704
3.0 HC 2.3 H2OPTO. 7 di oxane frééipitaté) : C, 48.95; H) 7.28; N, 12.97; 4,
14.07. Found: C__48.99; H 7.09_. N, . 12.60; C, 13.69. 5 . EXAWLE 6

N-t - But oxycar boFr’1§$54- pi peTi di r@TQ‘“SFBﬁQ I€agei d (AC31 To a sol ution of
oxaf yl ,ehl ori degf24.8 nmL.-50 nEBH)tehibeifdrd 200 nL) at -78C 10 was added
DI\/BO(%(?O m.) d?gpvﬁ se. The m'xturg S stérred for 30 min, treated with
ACl (8.2 g, 38 satld ), and=stirsatgratest 2 h. Triethylamne (31.7 nmL) was
added dropw se, e mxture was ([srrnﬁdto RT) and the m xture diluted with
water (3Q m). | ayer s~ wer e"E\\FM PBd; the or gani ¢ |l ayer was washed with
sat'd amoni um gppori de (30 niyrifrcoascdtic @ciPdi um chloride (30 nlL), dried 15
(magnesi um sul fatje:), evaporated) and purified by silica gel chromatography
(20% Et QAcl hexaRHf to gi vE ACTeteahydifutan solid. A solution of ethyl

5C vas 1 reat od MEh A2 (5.3 oTRAARERS o fr "ot et for 2.5 b and -
evaporated to dgyness. Th&s soBeémkwaxychrodayed with pentane (50 nL), and 20
tri phenyl phosphi ne oxi de renoved by filtration. The pentane sol ution was
concentrated and the solid purified by silica gel chromatography (10%

Et OAcl hexane) t s ASFSh j kiR £§60 )
End ihie aarh | PaRidiy preferfit ‘\’A?at%@'%o . g%%@?ﬁ%e\&%g%y iude 0820 .,
1.0 N) at BImpduadsshowndn Wabledt iWhe if isrnated, thadetterf "REdnditates thet ri ¢ aci d

(8°0). gnd 25 et rack ed i { [ ROV (31100 1), The combi ned or gani cs vere
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(magnesi um sul fate) and evaporated to give AC3 as a white solid. M5 nfe 256
(MH) EXAVPLE 7 30

i~ 1ff5.6.7.8-Tetrahydro-3-f2-(4-piperidinyl)E-ethylenel-1.2.4-triazoloL. 3a
| pyri di n- 8- rbon rL) | am nol - aS- benzyl oxycar bonyl am no- propangi id
| 5) 35 2%@@5@ 2002 WD 00/ 06570 PCTNS99/ 16572 | nt er medi at 6}5&%?%6% .2 Q,
45 mol ), anhydrous hydrazine (45 mmol), HBTU (60 mmol ), HOST (60 mmol ),
MeCN (200 miagrgnd NWM (90 mmol ) were stirred at 5C for 4 h. The m xture
was diluted wtih DCM (200 niL), washed with sat'd anmmoni um chloride (50 nli),
and the | ayers were separated. The 5 organic |ayer was dried (sodium -

sul fate) and evaporated to give AC4. DCMA 10Q, nL) ~ tri nmet hyl oxoni um

tetrafl uorborate (6.6 g), and AAl (7.6 gy werg¥stfirred at rt for 4 h,
redgor 21 h. The m xture
was diluted wwth DCM (200 niL), an /s3diumchloride(30
m.). The organic |ayer was dried i fatp) afnd 10 evaporated. The
resi due was di ssolved in MeOH (42Q nl) Jand reflgxed for 24 h. The m xture
was cool ed and evaporated to give a i solid. This white solid was

di ssolved in THF (10 nmL), cooled to PO and treated with aq. LiCOH
nonohydrate (0.96 g in 10 . &l reaction was stirred for 6 h, and
MeCN (200 nmL) was added f d BY net hyl aS-benzyl oxycarbonyl am no 15
propanoat e hydrochloridel(6.0 g)) HBTU (16 g), HOST (3.1 g), and NW (5.0
m.). The mixture was stHN<ed #or 20 h cold, diluted with DCM (100 nli),
washed with sat'd ammonium chloride (30 nL), and the | ayers were separated.
The organic |ayer was dried (sodium sul fate) and evaporated. The crude

m xture _was, purified by neutral alum na ghromatography (el uent: DCM MeOH,
20 99l 15) %o gi& t he net ester ACS6. -ﬁl-he met hyl§£steé—°—'l£s di ssolved in
THF (28 nmL)y, coq@ ed to 0Ca. reated wyth aq. Li mgn,qﬁ drate (0:25 g in
100 nL wat Qr). '?'.Le reacti gnw?mggtsti rredmﬁor 1 h, a@difiledgmth acetic acid
(15 nL)) ad exttacted with EtZO THF (1:H, 150 nlL)H Thesinglebi ned organics

were dried(sodipym sul fat and evap affqrd the gorrespondi ng
carboxylic 3ci d.I'H25 The cg boxylic a@@@?&ﬁzgpeat W tsﬁn@?oxane ( 16 nm)
and HCl ( 12 ﬂLCfﬂzd@)NEtdeWﬂ@), stirred for 7 h)gand g‘w%eorat ed to a

foam The foamwas triturated with warm MeCN gSO nm.) and Et20 (100 ni), and
dried 118 giSve cohpound 5 & white fl|HKEL.GhP86- 90T, Msiauble 497 (WVH )

Anal . calc for 6 1.7 HC “ﬁé 0.3,dio (630.02): C
49.95; H, 25.58; %.gé@@%{;' QE:I , 30 9. 55’. o"udr;"-(?f:ghc, : 13?@'3@86. 56; N, 12.98;
Cl) 9.64. 36 H 6 D E C 3ahenW® 00/ 06578 PCTNS99/H 657 ZihgidVPLE 8
3~-[[]5.6.7.8-Tetrahydro- 3-f2-14-piperidinyl ,

et ~11. 2. 4-t& i azbl 014. 3- a] blri di n- 8vl N%@%"\/&ﬁham MYe- a$BARzvI oxvcar bonvl am
i No- propang ¢ agy iGlebdi m no) - 2- oxoet hvl ester (6 5 Internedi ate AA3
(N-Boc der;yvati\clsee%v\%gﬂé&rr%l oyed and deprotected with 4 N HCf in dioxane at

t he endsof the $nthesi s, 4ipyWidyifol ) and Na- Cbz- DprH2di eddubieni no- 2- oxoet hyl
ester (prep redd_LIr)omN‘- - Bqc) - OH and 2-Cl di et hyl acet am de as

descri bed f@r c ound 4%.@%‘?’%’0@2?"@8@% u'gi ng c%u IBTU HOBT and t he
product carqd edorward ta.gngyl 6 as desgyibed forqconpgstile 1. Conpound 6

was isolated as a white powder: np 108-111 C; Ms nle 612 (Md ). Anal.
calcd. for 181 HI5N706 2.32qwplinyd. 5 H20H 0. 4 di oxHne (JB&dle1 ): C, 53.19;

H, 7.04; N,,3.32; C, 10,59. Found: . H, Z.20; 3.00; C,
L0 Nag S 3 P NEsSEE,h P i 20 gdbibid
20 15 H H NHCOCH,-3-pyridyl H double
16 H H NHCO,CH,CHMe, H  double

17 See structure beiow

a. Racemic.
25
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(i~[~5
6.7.8-Tetrahvdro-3-1[2-(4-aiaeridinvl)ethvll-1.2.4-triazoi of 4. 3- alybf (0108 8
| carbon)rilam nol; ~i-3-thi oohenepropanoic acid (7) 20 Internedi ate AA3
(N-Boc derivative was enpl oyed and deprotected with 4 N HCl in dioxane at
the end of the synthesis, 1.5 mmol) and 3-am no- 3-{3thi enyl)propanoic acid
(1.5 nmol ) WRD6EWupl ed usi ng HBTW HOBT and t he product car PCEASPYIERZ d to
give 7 as described for conmpound 1. Conpound 7 was isolated as a - white -
powder: np 127-131 C; Ms me 432 {IWH ). @\nal . 25¢cal cd. for C21 H2gNs(3S
2.4 HO 1.7 H20 0.4 di oxane (584.93): 46. 41| H 6.55; N 11.97; C)
14.55. Found: C, 46.58; H, 6.58; N_.U11. 56. EXAMPLE 10 30
3L-fff5.6.7.8-Tetrahvdro- 8- net hyl
o~[ 4. 3~pyri di n- 8-ycar bonyl ] am nol
(8) Conpound 8 was pre usin
" 8-nethyl internediate
reaction 37 26 DE

enzyi oxygar bonvi ammo- pr oaanoi ¢ acid

t hodsHiescrhbed pgr 3 except
waN enpl oygn/rat\he/r than AAl in the
1

65%@ PCTNS994116572 with Meerwein's
reagent (3.0 mmol) and t i peri di nepr 8anoyl hydrazide (3.0
“mmol ). Conpound 8 was isolated as w&ff white flakes: np 140143C, M5 nmle 513
(MH4). Anal. calcd. for C26H36N605 F2.9 HCI 1.9 H20 (652.58): C, 47.86; H,
6.60; N, 12.88; d, 15.76. Found: C 47.g76; H 7.00; N) S 13.22; C, 16.03.
EXAMPLE 11

(i-[[[5.6.7.8-Tetrahydro-3-f2-f4-t~i peridinyl)Z-1-fluoroethvlene)-1.2.4-tri
azol oj 4. 3al oyri di n- 8-yl Jcar bonyl | am nol - aS- benzyl oxycar bonyl am no- or opanoi ¢
acid (91 10 Conpound 9 was prepared using th ods described in Scheme
AE. Internediate AEl was prepared as followsf| Lithiumchloride (0.39 g) was
added to a solution cooled to OC of triethyl2- or o- 2- phophonoacet at e
(1.84 nl) and 1, 8-di azabi cycl o[ 5. 4. Qlundec©7-¢e (QA.15 n) in acetonitrile

(fi m). 15 The mixture was stirred until [he Eithilim chloride was
di ssol ved to form a honobgeneous sol upQn. B [ i di ne- 4-car boxal dehyde
o the nmQbure and stirred for
s qUenched with saturated ammoni um

(1.61 g) in acetonitrile (2.0 nl)
24 h at roomtenperature. The reactflon

te (150 nL), and washed with
he prganic | ayer was dried

chloride (20 nmL), diluted with ethy
saturated 20 sodiumchloride {50 niL).
d 2.27 g of (E)-ethyl
bate (AEl ). AEl was carried forward

(magnesi um sul fate) and evapograte
2-fl uoro-3- (N Boc- pi perdi n 4yl

np 147-150C, M5 me 515 (IMNQ . _Anal. calcd. for C25H31 FN6O5 2.3 HC 1.6
H20 (627.25): C, 25 47.88; 5.87; N) 13.40; C1, 13.00. Found: C, 48.26;
H 6.02; 5N, 12.90; CI, 12.74. EXAMPLE 137(i-f f f 5.6.7.8-Tetrahydro-3-f
2-14-o0ioeridinyl)E-ethylenel-1.2.4-triazoiof4.330

alJ, pyridin-8-trl]carbonvilam nol -f3-4-prridinepropanoic acid (10) Conpound

ol and ot hyl - PESTTRORE £ Be FRERG Anarah M1 BHRETE) 7 °55 = 11

C(O)NHQ(CHW),CO2Rg, and A is pipendin-4-yl, may be prepared as shown in
Scheme AA. Intermediate AA4 was prepared as detailed in PCT International

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-piperidinepropanoyl 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'l. Appi.

WO 97/41102) was employed in the reaction with O-ethylated AA1. Next, the
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2 6 DE C 2002 WO 00l 06570 PCT/ US99/ 16572 Conmpound 10 was isol ated as

yell ow fl akes: np 235C, M5 mle 425 (MH ). Anal. calcd. for C22H28N6@% (E 2007
HCl 3.0 H20 (635.63): C, 45.35; H 6.52; N, 13.22; C, 17.29. Found: C,
45.67; H, 6.5%‘ Néun12.94; Cl) 17.30. 5 EXAMPLE 13

~i ~f 5. 6. 72 9P Dhvdr o- 3- f 2- (4- pi peri di nyl ) E- et hyl enel - 1, 2. BCTVVSS466B 4. 3a
| pvridi n-8-yflcarbon rl ' B
ani nol - aS- 4trid3ole-athyrédief waosagonified withflighivmanjdioxide maord A&3d 111 ) 10
Conpound 11 was prepared as described for conpound 5 frominternedi ate AC3
(4.0 nmol ) Siandaed afnide bond coupling conditions were employed using B-amino esters

3-am no-aS-4-(3 i I 4 f 1 noat 3. D,mmol ).
Compound. L15igsas SAPy A WREREEL) SBT3 s aRRAR, it e
cal cd. for (addgrepdféBas sRownlfd 1; résdived P-adir ﬁt@@éﬂing?ﬁ&eﬁgki(s& 40. 96;
H 5.99; 15 N) 13.93; Cl, 14.11. .Found: C, 40.63; H 5.82; N, 14.00; d)
13.11. BXAMRAR expedntenta) were preparehay showsfeDAA4- oi oeri di nvl ) E- et hvl ene~
1.2.4-triazol oL4. 3al avridin-8-vll caégﬁﬁﬁe:&{lol -~ S-3-pyridvl oropanoi c acid
(12) 20 DCM (100 nL), trinmethyl oxon | uorborate (3.0 g), and AAl
(2.0 g) were stirped at rt for 24 h, treated with AC4n(5.4 g, dissolved in
17 mL DCM and stijrred for 24 h. The m xture was dil ufjed with DCM (100 nL),
and washed wi a g sodi LB QER DBM(50 nL}. Thesg ic layer was dried
(magnesi um 25 s Ifa? S an or . 1Ih el | di ssolved in
MeOH (179 nb refl uxegh fl@oH4 h. The m xtur d. evapor at ed,
and purified HverOsifi cal gel (NeOdABIGMNM OH 5: pa: i
This solid was dissol ved i m.), cooled to 0C
Li OH nonohydr a (0. 89 gzgn 19 nL water). The reacjjon NE®Z
and 30 MeCN (188thL) W& d fol l owed by AA4 hydPofhl oride (48 g), HBTU
(13.5 g), HOST (2.6 g)XBoahd NW (4.7 nlL). The m xture was stirred f €39 h
cold, diluted with DCM (300 nm.), washed with water (100 nlL), and the
| ayers were separated. The organic |ayer was dried (nmagnesium sulfate) and
39 Zs o E c zoo2 WO 00/ 06570 PCT/ US99/ £6572 evaporated. The crude
m xt ure was ANV neutral al um na chtomat ogr (el t: DCM MeCH,
9911 ) to gi \F}g I\d%@?ﬁé{@é&l ester ACG6. I gé%‘dﬁgcﬁi’gsol ved in THF
(46 nl), cootEd 1O, amd treated w . Li : gin 116
m. water). T qﬂeg‘éw{m was stirred {[diTNed with acetic acid
(15 ~nm), and extracted wth DCM (300
(magnesi um sul fat e) and evapor ajed rd the corr&spondi ng carboxylic

acid. The carboxylic acid wasgtregted wth di oxane mw HC (3 m., 4
N i n di oxane), stirredfor%% and evaporated to N o e foam was

% and AR3Et 20 (102 L) @gMen
gaﬂh’i . np

triturated with warm MeCN

| yophi lized fromwater to(BP%e conpound 12 as cle 134-137C. 'H
NMR (DMSO-da) 8 9.55-9.59 (m) 1 H), 8.94-9.24 (m 3 PdsCg1 (d, 1 H),
8.53-8.65 (rn, 1 H), 8.01-8.04 (m 1 H), 7.02-7.09 (Em4 N HEY dioxangld, 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 (n) 3
H, 2.63-2.69 (m 1 H), 1.9@0 (m 8 H), 1.65-1.69 (m 2 H: Ms 15 me
425 (MH). Anal. calcd. for UC22P28N603 2.8 HC1 3.2 H20 (562.62): C,
47.08; H 6.25; N 14.72; @ ,=17.®9. Found: C, 47.00; H, 6.09; N, 14.37;
c, é

N OH
H
HN 1
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17.82. EXAMPLE 15 20 ~
iff5.6.7.8-Tetrahvdro-3-f2-14-aiaeridinvll|E-ethvienel-1.2.4- mazéﬁoM?ﬂ%p
yridin-8 yllcarbonyl | am nol - pS- 3-aui nol i nyl propanoi c acid t13) Conpound 13
was prepared as described for conmpound 5 frominternediate AC3 (3.0 nmol)
and net hyl 3-am no-3S-(3-pyridyl)propanoate (2.4 nrnol). 25 Conpound 13 was
i sol ated WO WOAI% e foam np 130-133C, MS me 475 (MH ). ARETUSEAIEGSHR for
C26H3pN603 3.6 HCI 3.9 H20 1.6 dioxane(798.05): C, 47.03; H 6.82; N,
14.22. Found: Q.chfor8N, Ntieth td\hndé‘@végfpur&%mﬁlé@ch Chemical
~-fff5.6.7.8-Tetrahydro-3-[, 2- gerldlnyI)E-et

1A1. 2. 4- t rCompany.4C; rgacpetamfﬂeg may be prepared in one step from 2-chioroacetyl

2 So0s IR A% BT REYe R DX BRT AR A K, KB FieR i Here ey Bl o (poa
for conpoupdem. 1989 2611681 e dh #ii§ pfseedlre, Q- ém&bhcéﬂﬂcﬁlahbé{ land agq.

3-am no- aS- benzyi sul fonyl am nopropanoate (3.0 mol Conmpound 14 was

i sol at &d aspdiungihygrcxidewepsaddstdrapwisg t© & sqiutiamof amﬁDCM &t Bd.andor
C24H32N6059 | (658.38): C) 43.78; S H 5.96; N 12.76; C,

' 15.62. Fou'¥ 3“‘238 oY 125 Wg%%_tz N) 12.57; C, 15.37. EXAMPLE 17

~-fff5.6.7. 8- Tetrahvdro 3-f2-(4-p~eridinyl)E

et hvl enel - 1. 2L4-triazol of 4. 3al i pyri di n-8-yl | carbonvl| am nol - aS- 3- pyri dyl ace

t vl ani nopr opanoi ¢ acid (151 10 Corfd&MEIABwas prepared as descri bedfor

compound 5 frominternmediate AC3 (5.0 mol ) and net hyl

3-am no- aS- 3-pyridyl acet yl am nopropanoate (4.0 . nmmol). Conpound 15 was

i solated as white fl akes: nﬁ) 128- 1,3,1,§ 482 (MD). | S EXAMPLE 18
~-fff5.6.7.8-Tetrahydro (4 ai hvdenegi - |k 2. 4-triazoi o(4. 3a
pyri di n-8-~I1 car bonyl as-%$qﬁ§8)_|ox rcar bdc:)l a #o 2pr ooanoi ¢ aci d

20 Conpound 16 was prepared as des for conpound 5:frominternedi ate

AC3 (31 mmmol ) and net hyl 3-am no-aS-i sobutyl oxycar bonyFFam nopr opanoat e
(2.1 mmol ). Conpound 1fi was isolated as white flakes: np 130-133C, MS nle
463 (MH). Anal. calcd. for C22H34N605 2.2 HCl 2.0 H20 1.0 ?5

di oxane( 666. 90) To fepthie & compdudds whbreLQ iSN;aliH-pigeridite (Rouamy)C) 47. 21;
H 7.08; N, 12.27; C) 11.46. EXAVPLE
(3-fff3- [2cqmpwn¢ﬂliﬁrﬁgfﬁmﬁhms tieaieﬁwthl%%%ﬁéﬁ@lgppyn di n- 8-yl | car bonvl

LT ohan PRV 6 GGl MaboBRBRARE, 17 s prepar ed as
15 Formamidinopiperidines were prepared by treating compound 1, for example,
with ethyl formimidates HCI in ethanol; the corresponding
acetamidinopiperidines were prepared using S-2-naphthyimethyl
thioacetimidates HC! in ethanol (B. Shearer, Tetrahedron Lett. 1997, 38, 179).
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solution of pyridine AF1 (2.D g, 0.0108 nol) and hydrazine (0.40 n%_s iﬁ?m}\'l
was heated at 60C for 2 h, cooled to rt, and evaporated to dryness* ‘P
product 41 T 6 0 E C 2002 WD 00/ 06570 PCT/ US99/ 16572 was treated wi th DCM
(55 nmL), ARPO(®0670) 1 eq), EDC hydrochloride (2.5 g, 1.2 eqpcTANd/(6575
m.), and HOBT (2 ng)) and stirred for 18 h at rt. This m xture was dil uted
with DCM (100 nL)) and the organic !ﬁ?eﬁ# gﬁéEed wth water (3x50 nL), dried
(MgSO,)) and evaporated to a foam M Wwas 5 treated with toluene {106
m.), ~4 A nol ecul ar sieves, and acetic acid (6 nL), and heated in a

Dean- St ark apparatus for 22 h. The reacti on was cool ed, evaporated, and-the
residue purifi y silica gel chronma Qphy (2% MeOH DCM to give AF3
(1.65 g) as aftan solid. Internediate AF3 was carried forvvard to 17 as

described in hene 1 npo 1% aLed as a white
powder . ™ 17- 320G E’ﬁc’ﬁﬁgﬁ?% Al EHEGHRO Czi@éayao% 3.0 Ha

; ound: . 59;
H) 5.84; N, 141 51; CI ﬁi?ﬁ@ EXAMPLE ZUt é(uéa ségc%?? enbodi ment of an
or al corrp05|t|BQ,|a) 100 ng of the corrpoung d of Exanple 2 is formulated with
sufficient finely divided [actose to provide a total ampunt of 580 to 590
ng to fill a sy@e O hard gel capsule. TR triazoi opyridine conpounds of the
present invention are GPIIblllla 20 ant agonl sts. For instance, conpound 1
exhi bited 360 mn duration in blocking canine ex vivo platel et aggregation
when dosed at noHkg orally (see @abINHMKHL) . The conpounds i nteQr upt

bi ndi ng of fibryhogen to platelet gNfcoprotein IIblllla (GPlIbllljla) and
t hereby inhibit]|platel et aggregatio Such conpounds are, t 6%‘ usef ul
in treating platelet-nmediated throptotic di sorders such as {25 grte 5 and

venous thronbqgsis, acute myocardi al
t hr ombol yti c r apNHa¥Hangi opl
di sorders. e co n|pat hwey—m—or mal pl at el =Naggr egat i on
i s the bindi fiHﬁTHo@BNo at ed Me;@BEgd , inhibition
of this bindi %{g represents a pl ausibl e antMé(DHonboti approach. The
receptor is 3@oacti vated by sti nul BOSUCh as ADP, n, and thronbin,
exposi ng binding domains to two different pepti e regi ons of fibrinogen:
a-chain Arg-Qd x€Casp 42 2 6 DE CARDH2 WO 001 06570 PCTI US99ALE572 ( RAD)
and 'y-chain 400-411. As denonstrated by the results of the pharnacol ogi cal
studi es described hereinafter, the conpounds of the @reﬁp i nvention show
the ability to bIockflbrlnogen binding to isolated I a (1C50
0.0004-0.0072 wM) inhibit platel et aggregation 6\1{}(1 presence 5
of a various o{] glat@;t stimuli (1CSp's 0.01641.3 pMB}s th in), and
furthernore, h vivo platel et aggregati pl \Nanl nRh4 nodel s. EXAVPLE
21

infarction, re-occlusi 3I | ow ng
and aAxariety of vaso- cclh'sive

2)HBTU R43 O =N
X A
HoN ORg N ACS
R14 BOC/
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/DMSQ). 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.

28



IN VI TRO SOLI D PHASE PURI FI ED GLYCOPROTEI N 1181111A 81NDI NG 10 ASﬁzAg. 56‘2[([?]?
well Inmmulon-2 mcrotiter plate (Dynatech-Immulon) was coated wt (g“
~I/well of RG-affinity purified GPlIIb/llIla (effective range 0.5-10 ~eg/ )
in 10 mM HEPES, 150 MM NaCl, 1 nMMC z at pH 7.4. The plate was 15 covered
and incubated overnight at 4C. The GPIIbllla solution was di scarded and 150
~| of 5% BBAMMRGS7&didded and i ncubated at RT for 1-3 h. The pcaasssassmashed
extensively with nodified Tyrodes buffer. Biotinyiated fibrinogen (25 -

~I/well) at.2 x fr.nai,£0n [ d.to th |l s-that coptain the
Cest - compamatmedABE ACETAS BatRY SRl HARRTR bRcids SEboitialRb A Rr' or
2 20 4 h. theRMG!-mdidterBsayonification td giveasiéfiic SRARER U, a8 aard aB- of
Reagent A (Vecta Stain ABC Horse Radi sh Peroxidase kit) Vector
Laboratori®s, Inc.) and one drop Reagent B were added with mixing to 5 niL
nodi fied Tyrodes buffer mx and |let stand. The |igand sol uti on was
di scarded and the plate washed {5 x 200 ~I/well) with nodified Tyrodes
buffer.s Vecta Stain HRP-Bi oti n- AviSCHERE ABagent (50 ~I/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 wiiwell) with nodified Tyrodes
buf fer. Devel opi ng buffer é'éo mL. of 50 nM citrate/ phogphate buffer @ pH
5.3, 6 ng o-pheny( dieRelRe, g ~L[ é%‘y H1’202; 50 ~I| 'Iéﬂ@) was added and
i ncubated at RT for 315 mn,_a ’(??n '@ﬁ H2S04 30( (50 | ) was added.
The absorbance was_r at 490.|.n'_¥ "{%1@ [fgsul ts are s 12T Table 11. 43
2 6 D E C 2002 W of/ 08370 PCT/'US99796872 EXAMPLE 2 I NoVvI TRO | NHI BI TI ON OF
THROMBI N- | NDUCED GEL- FI LTERED 5 PLATELET AGGREGATI ASSAY. The percent age
of platelet aggregatAbh is cal cul ated as an increaseAPA |ight transm ssion
of conpound-treated pl atel et concentrate vs. control-treated pl atel et
concentrate. Human bl ood was obtained fromdrug free, normal 10 donors into
t ubes cont ai ni NQofpbavis athietsTRG it tikyemaly| et e phredi axhshdvars ESEHERE  was

col l ected by centrifugation of whole blood at 200 x g for 10 mn at 25C.
The PR (5ARLYSiRg stagaard alkylating methedsy Alkdates, iptesmediate AP2caruthenso ni))

and the Dl gLebele ROl aasoAtidist ok RILPhAGESISaper samle. The

foll ow ng cons uent's were I'conl zed cuvette: concentrated 15
platelet filtrate and Tyrode's buffer (0.14M NaCl, 0.0027M KCl, 0.012M

NaHC03, 0.76 Na2HPO" 0. 005 lucose, 2 nglnl BSA and S. OyM HEPES @ pH .
7.4) in an amou W&HaﬁsW&e%wﬁﬁ%th\e’b’?%fw%@%&alsepmOé “~t of the
test conpo - FSHVI idEdideOw Rl pbiassi 1 goneter for the
3 mn foll g%e#gﬁ%ﬁiﬁggg?ﬁyoﬁ#ﬁgggoni sfm t%rsgl#ﬁ %H?O&S?qgé@m 1 unit/n).
The rebul t {polassigmaanbonataigthy prapiolate) to give reethyldN-BsE24-Wipe0idirGHEI0-

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 matenrial.

SCHEME AE

BocN (EtO),P(O)CHFCOL.Et  BocN
-

CO,Et

25 AC2 AE1
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TABLE Il In Vitro Results PCT/US99116572 . Fi bri nogen Bi ndi ng Pl agesl got}[m
Aggregation_C ~~#% I nh. (50 pM 1CSp~ % I nh. f50uM | %%0-1100% 0. 40 100%
0.016298% 7.2 98% 1. 303100% 0. 48 100% 0. 0684100% 44.7 100% 16. 4i 05100%

0. 10 100%\Wo@e&aés76 100% 8. 2 100% 1. 97100% 0. 75 100% 0. 358100%ctRisde/i63020
2.19100% 1. 7 100% 0. 501510~ 100% 0. 94 100% 0. 1811100% 1.1 100% 0. 1112100%
0.14 100% 0. 03013100% 0. 44 100% 0. 05714100% 0. 51 100% 0. 0432015100% 1. 4
100% 0. 1216100% 0. 60 100% 0. 601790% 443 NT >1' Thronbi n-i nduced aggregati on

(8- 35 kg) wer o aNis0l Fufleb frellen AST sl KR e GRiftgtnd” 7' ) “ana
artificiall Brimeeme frthoddldgdr asshdwroindS clierae WERaHdrdinathe alddifdessE2 neasur ed

using a MItar catheter-ti &yﬁressure transducer 30i nserted in a fenoral
artery. Anowasreagted yvithtrigiwhnfiuprophespragacetate/BR/ lithimmehilendetoe (LV) via

a carotid a V, S ] i,ast.qli | ndi of

myocar di 5gl é%ﬁtarea%% ’gﬁﬁl y %g #eeargf% ﬂgﬁecat%%% 5@%@%?%@3% %@ﬁ%@ 45 2
6 D E C 200R8AUE g Qindiffuorideladtsydhidis ($ed onm | i mb el ectrodes. Catheters
were placed in a fenoral artery and vein to sanple blood and infuse drugs,
respectively. Responses were continuously nonitored using a Mdul ar

I nstrunents data acqui sition systen% ﬁegﬁéq("ial bl ood sanples (5-9 m) were
wi t hdrawn into tubes containing 3.8% sodiidmcitrate to prepare platel et
rich plasma (PRP) and to determ ne effects on coagul ati on pararm@ters:
prothronbin tinme (PT) and activated partial thronbopiastin ti
Separ at e bl ood samaes (1.? gp g&re.w’thdravm in EDTA to
hematocrit and_cel I9 count s'} BHaMNt2e8L0X388> s and white 10[cel
bl eedi ng tines obt armred—fronmrthe—buccat™surf ace usin

i nci si on devi d ot med) EPCtRE! paper. Aggregation of P
using a Bio gregonet er. r t j@R2I8f whol e bl ood, _usgdM Chronol og

i npedance aggrayjomgyier. PT 15 (and JAPTT were det er ni4fe neither a BioData
or ACL 3000+ coagul ation amjcxzer.) Cel | sSARRr e cgu ith a Sysmex K-1000.
Conpounds were sol ubilized in a~Small vol une of °8f | for i de (DWF) and
diluted with saAFle to a figphcorNEf0ehat i on of 10% DVF. 2 mpounds were
admi ni stered by the intravenous route with a Harvard infusion punp. Doses
was admmi stered over a 15 min interval at a constant rate of 0.33 m I mn.

Data were obtained after each dose . .and in 30, mn int als foll ow t he
end of drug adlm "§?M?ﬁegﬁf'azﬁj%ﬂy" &eegorhgpgn%mqﬁ 3 2%‘&%9%&%}?‘3&89

sol utions Vihg sh¥ivnHBchemeREP PgRslR, GRYRcdMate ARt Wadiddcid With ©x Vi vo
pl atel et aggregati on responses. Thus) 1 n whole blood, the conpounds

i nhi bited cbyticagine toxtaffard athydrazinomoRinenigtgragdiatenwhichdvasthesf 0. 1- 10 ngl kg

the. compoungendpatscaith BRCERrORRELAT2 kT RoePlBfhae b iufRBya: fon
wi t h marked Tagd ingtdrial das hebteintaé beesdreansilatetic el tocyerasty ABS e

henmodynam ¢ effect in doses up to 1 nmglkg, iv., The drugs produce an
i ncrease i ninterpediate A3 a@sithen cagiegifopvarditofmal material 17 as described in

Scheme AA.

v per f or ned

The following Examples are set forth to aid in the understanding of the
20 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

25 from Fluka. Ethyl 2-oxo-3-piperidine-carboxylate was purchased from Aldrich
Chemical Company, as were all other chemicals. High field 1H NMR spectra
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2 6 DE C 2002 WD 00106570 PCTI US99116572 ngl kg with rapid recovery post
treatnent. No effects on coagul ation (PT or APTT) were observed 2 rm&g
treatment and platelet, white and RBC counts were unchanged at a ;5 0Zof
t he conpounds. 5 The results indicate that the conpounds are broadly
effective inhibitors of platelet aggregation ex vivo (antagoni zing both
col | agen aMQ 0XPES7®Hat hways) fol l owing iv adninistration of dBESHYSIAGHIZng
fromO.3-1.0 ngl kg or 3 nglkg orally. The antiaggregatory effects are -
acconpani e ot her
henodynam é*égéf(r%céﬁgtég%ﬁzal ?F%%rg\gg@g?%éﬁfgorﬁistrgﬁ%%b T ea?'g?é’??sﬁ\gre shown
in Table | chnstﬁnm_ﬂ'elgmeﬁm Hem Mlelgngipomys Weemdetermﬁieldtcvraamasenﬁh)ﬂi ngOr al
Dosi ngC~#DoseDur at i n*Do él on*10. 3 k360 m p30.1 nmpk120
1 ok 300 SR ABRSS A 8P ASHEES IR ABB ST PRSI oAk 250

m n120. 1 nakReBerson M@J@@Qa%rﬁtoneh”ﬁbcﬂﬁﬁsﬁpw Qé‘rs@? aneQdfei nhi bi tion of
ADP-i nduced ex vivo platelet 25 aggregati on. = not tested. Wile the

f or egoi Ag eppreisteddn percanéagshby welght pt each ﬁbmenopet totalpmelecular weighht i on)

h | e ded f | ' [ .11 b
‘ \tljmnélergi(ggrd) rfél?lée%r‘%%‘%)rrﬁééetgf&m‘fg' %’Hfégﬁléz%g%%&éégaég's of te he usual

30 vari ati @Bfainéd BPrAéthBaS kABWH 3 tHBREIskillealih ﬂ'ﬁhsaﬂse gogyb%fbhém the scope of
the followi ng claifms and their equival ents. E C 2002 WO 00/ 06570

WHAT | S CLAKsFmgespurificatiopo ifisniear nadgnetic resnnamlca (NMR)ospe(ctra)for 5 R~ s m Ri o

Gricr, | or-Cprdgenalip e heeplfee o e ofleeled VA v tebgmcvaha S

sel ect ad f (PMSYiagahedhterral standardon iadBraker AM-360 WUMHm 4p¥ttroniétBEr azi n
1-yl, pyrrolldln 2-yl, pyrrolidin-3-yi) NHRZ or N, Rg 15 wherein Rg is

sel ect ed f ridw YRR BEEXRTESTR if) pafts, pe@mstlmp)om\féelqmmTMﬁ ched@ss C, - Ca
aikoxycarb r [ ydr ogen,
C -Ce al kyl él;tr%é@%re%t@f@éb@%@@@éé Atosh %ﬁ%"é%*neggm%ae (R-) VZ,
wher ei n R usthgseesarptioh 2Aemical ionization techniques. Unless otherwise noted, the

materials used in the examples were obtained from readily available

15 commercial'suppliers or synthesized by standard methods known to anyone
skilled in the art of chemical synthesis. The substituent groups, which vary

between examples, are hydrogen uniess otherwise noted.

EXAMPLE 1
20 Methyt (S)-3-amino-3-(3-pyridyl) propionate + 2HCI (AA4)

A mixture of 3-pyridinecarboxaldehyde (0.47 mol), EtOH (100 mL), NH,OAc
(0.47 mol), and malonic acid (0.70 mol) was heated at refiux for 6 h, cooled,
and filtered. The white solid was washed with EtOH and MeOH and dried (E.

25  Profft, J. Prakt. Chem. 1965, 30, 18). This solid was dissolved in 2:1
acetone/water (360 mL), treated with triethylamine (0.72 mol) and phenyiacetyl
chloride (0.36 mol), and stirred for 22 h. The mixture was evaporated and the
residue dissolved in water (500 mL) and adjusted to pH 12 (1 N NaOH). The
aqueous layer was adjusted to pH 2 (conc. HCI), extracted with Et,0, and

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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from hydrogen, C -Cs alkyl or C~-Ce cycloalkyl; Y is selected frOTb(ﬁﬁZ?[}@l
CH( R3)(CI—|2)q, (CH2) qCH(R3) , (CH(CO2Ra) CH2) q, (CH2) gCHOH or
pi peri di ne-3-carboxylic acid; R3 is selected fromC, -CB al kyl, CZ-Ca

al kenyi , kynyl, aryl, 25 ar(C, -C8)al kyl or heteroary, 6 DE
C1002 WOO cgﬁ%GS?O Ra is sel ected from hydrogen) C,-CB al kyﬂlcr/é&&/y%é .
cycl oal kyl ; Is an integer selected from2 or 3; 5 g is an integer

sel ected fr mmh )it RT, was agjusted to pidA e USPG'KCDJSQG/OlN)SGQd feated with penieitiinf r om

G ot eroar poesk 1seb e coBimee Tl vof oBFedig s oo ol Ci oo

f rom hydrogegy P&vutH(rﬁigD(EoRE), aRd thérééi‘lltﬁﬁi fitepsn thrSeRIiteC THeRhtey! OF C2

C8 acyl; T is selected fromC(0)) C(N or S02; 15 R7 is selecte from
C, - Ce al kyl wasreydtracgaq\mth Eéa@l(& ()0 ak-).Goncehtuatedx iy yacu, antktreatid with

(C -Ce)al kyI am no or unzgl?_z or substituted heteroar I(Ca Ce) al kyl ;
and Ry i& h¥p@igeencANb y)) IH? ‘@PRE@'W@SOKHH@P&EP\S purifigdPyrR 2 are

cyol oal ky Fe“ﬂ«%%“@'elﬁf?ehfaié@%p&&@e?éﬁﬁ‘#ﬂ@@a@%ﬁ@ 887 S Ve {505z
ot e mon SR amAS R ep LB B RO istilog G )
1, wherein: trslatedewith MGl{6.00M2298 ol ) Qréatet] atl BefluxFots B, Eod@leB8A0 RTV\@nAOI 06570
Gt hot or oar FTBREEILBRS (HZ00 ok oF B APHSoLy PYoLuRs 3LE9T BrathJdr ogen or
NCRg) T- W) %ﬁ&gﬂtpatgg IA §aé_bo,-£nbsthgg§ultant solid triturated with MeOH (2x300

mL).” This solution was evaporated to give the sodium salt. This material was

treated with MeOH (500 mL), 2,2-dimethoxypropane (44 mL), and HCI (4 N in

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  yllcarbonyllamino]-8S-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) dissolved in DCM (7.3 mL) was added and the resuiting 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 refiuxed 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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5 R7 is selected fromC, -CB alkyl, aryl, ar(C -CB)alkyl) ar(C, -C8)alkoxy,
C, -C8 al koxy, or (C,-C8)al kylam no; Rg is hydrogen, C, -C8 al kyl or

CH2C(O NR'R, 2; wherein R' and R 2 are each independently C, -Ce al &YIEL 200
Riois hydrogen R15 is selected fromhydrogen or C -C, alkyl; and r is 1;
15 and pharnmaceutically acceptable salts thereof . 3, The corrpound of C ai m
1 of the fwOneVewsT0 ) R t5 MA' -0(I) wherein Mis (CH2)n) CHPCHUS99/16572 - C;
and n is 1; 25 and phar naceutically acceptabl e salts thereof . 4. The -

corpoun o off 2 ARHEE 1 ehlen i S oRRORAIR ORISR, 12 ©
wherein R8 {580 mamaud@u fﬁlldwiéa\EyAAﬂ1SSIg$ mnme(b)fmmhmdf Q¥ &ihd

3-pyridyl or uinolinyl; R' is selected from rogen or. NHCOZCH2Ph; and
RB”T 5 Yot b U1 Z5Lhy Hhé quruts wAGSHTRG TorpGicbkast Wila M MIT e copt abi e

_salts ther e%sh&@%tﬁ@ﬂ%%luﬂ ehiBlide P30 H1S, iy tHElidyerd werd NeRfatdip 72

5 The organic layer was dried (sodium suifate) and evaporated. The crude
mixture was purified by neutral alumina chromatography (eluent: DCM/MeOH,
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
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), 1.56-1.71 (m, 2 H), 1.15-1.51 (m, 3 H); MS

20 m/e 427 (MH").

EXAMPLE 3

B-[[[5.6,7.8-Tetrahydro-3-[2-(4-piperidinyl)ethyll-1,2.4-triazoiol4,3-alpyridin-8-
yllcarbonyilamino}-f-propanoic acid (2)

Intermediate AA3 (0.90 mmol) and B-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-d,) 8 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 1 H), 2.38 (t, 1 H), 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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2 6 DE C 2002 W 00/06570 OL~~ 3 O' ~RE NOHRya _ NN N Boc- %@D?ﬂ%ﬂl

phar maceuti cal | y acceptabl e salts thereof. 6. The compound of O ai

sel ected fro N899I 16572

[i-1([5,8, ’W%%"é %ahydr o- 3-[ 2- (4- pi peridinyl)ethyl ] -1, 2, 4- t FLYFB('4373- a] py

ri di n-8yl]carbonyl]am no] -pS-3-pyridi nepropanoi ¢ aci d; )

(3-[[[5,6,7,8- Tetrahydro 3- [2 (4- pi EXAMPLE4 et hyl | -1, 2, 4-tri azot of 4, 3- a] py
' g
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mixture was stirred for 22 h, diluted with sat'd ammonium chloride (30 mL), and
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the layers separated. The organic layer was dried (sodium suifate),
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 diethyl ether (50 mL) to give 3-amino-3-
(3-pyridyl)propanoic acid 2-disthylamino-2-oxoethyi ester as a foamy

dihydrochloride sait.
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p-[[[3-[2-(4-piperidinyl)ethyl]-1,2,4-triazolo[4,3-a]pyridin-8- yl]ﬁﬁgﬁydui
am no] pS- 3- pyri dyl propanoi ¢ aci d; and phar maceutical |y acceptabl e

thereof. 7. The conpound of Claim6 , selected from

~3-[[[5, 6,7, 8 Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazol o[ 4, 3a
1 pyridin-8-yl]carbonyl]am no] - aS-benzyl oxycar bonyl ani no- pr opanoi ¢ aci d; or
p-j [[5, 6, WB0IEETlhydr o- 3- [ 2- { 4- pi peri di nyi) E-ethenyl]-1, 2P¢=rws991165|71)[4 3a]

pyridi n-8-yl]carbonyl]am no]-[iS-3-pyridyl propanoi c acid; and

phar maceutt&RpbYnd3GP4N BblateFas hwHittder: #p ﬁoph%"@WH/é%hOCOWPOS' tion
conprising a pharmaceutically acceptable carrier and a conpound of C aim 1.

9. A phar iRt Arall caigw@sCQBUmNm@a 0§ Onthi'nQ &Hg@rrpaﬂndiomanmo Claire 1

and a pharnmaceuti cal cceptapl e carrier. I 0CESS for maki ng a

phar maceut@ai’ 7’ &oérp‘lﬁé?i ?55 ril&PhgC 1>€‘ng %10 WL H. G- N.1 and a
phar maceut fﬂ) (@ot able carrier. 53 2 6 DE C 2002 11. The use of a

t her apeuti calTl'y éf ective anount of the conpound of Claim1 for the
preparation of a nedicament for the treatnment of platelet-nediated

t hronmboti c di sorders. 12. The use &Mll , Wherein the therapeutically
effective anount of the conpound i 1 to about 300 ng/kg/day. 13.

The use ofya. éd@@):%@#dﬁ@@%ﬁrﬂnﬁ@@ld ¥§ irdg'z\&td (gfcg%he conpound of daiml
fogII ;Pgdpr nedlca 3 t of a disorder
her apaut i tar e el snbtifs 127 F SoShBisbi BN ™ 18 G0

mo/ kg/ fpy . waddaddée® DMSOY.cemLheropress. | Tied Mixtafd Ras suke@ BB mef, the
conposition of Claim9 for the preparation of a nedi canent for the

treat nent Wgatad withoAGad (8 2:a1i 38 emably awbstived fore h. griethyéarnise (3f.7ankl m 15,
wh b 0.1
o about | S08° AGHEE Aitiaiey the FEH LWAS MR 0T, 0 BRIUDE dl e

of the conwmuwét@‘f(smmu.)mﬁhe‘ l@yertsheerprsmaraed ahe@‘rg@mﬁmve@mrméhw t he
i nhibition of platelet %gregat ion. 18. The use of Claim 17, wherein the
t her apeut | W& B9t G aMERQNiY m(39@%}@%§ﬁ*ﬁ’o‘iﬁﬂﬂm§%&§t 39'mL) griegdout 300

150 B o Y b i

sel ected f(r20m Bt@acihexan@)-tptgivepASRrasch whﬁeysblld pAEsiutdinnefdetpyl 2-

Pi perazi Lyl e RiHobhSidhy faehe)abate 153 & 38 Mmol hhE DUM (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 (53 m_L, 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 sulifate) and evaporated to give AC3 as a white solid. MS m/e

256 (MH™).

EXAMPLE 7

30

alpyridin-8-vllcarbonyllaminol-aS-benzyioxycarbonylamino-propanoic acid (5)
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t0O I'S WO 00/06570 6 N . wherein RO is selected from hydrogen, Cfﬁn%'n'?é(u&
CH=(NH), CWMe=(NH), CZ-Ce acyl) C, -Ce al koxycarbonyl or ar(C, -Ce

al kaxy) carbonyl; RZ is selected from hydrogen, C,-Cs al kyl or C2-Ce acyl;
Rio is sel e¥080/06576m hydr ogen or C(O) N(R~)YZ) wherein R, is ®PETAISI¥t5IZ om
hydrogen, C,-Ca al kyl or C3-Ce cycloalkyl; Y is selected from (CH2)p, -

CH(Ra) ( CH2) %teﬁ%@ﬁ%@% 1. 2A GHE R, ?Hﬂ%&ou@%}myﬁmﬂl), HgZT UCe

pi peri di ne-3-c¢ xylic acid;"Ra is selected fromC -Ce a

al kenyl ) CZ{&2mmhddy,yOBTHB0 Immal)( e (2OPank ) landrNMbt Q0ommal) wete i s

| ected f hyd . - | kyl < | : ' I nt
el soted 11 aed gt B8 oy Thelnidiredias Blbipa B SEUATEDD mblwagheq: "5
6 D E C 200%,it/<atr8URReARind chidri E@%quww ihersdnéi® depandtdaogdR) C - C8

al kyl, or CHZONR'R, Z; wherein | R, 2 are each independently sel ected
f r om hydf ogenjani; la@er wakydrieddsodisncaultaje) and evaporateddogive AC4gddCNel ect ed

or G- Ce. 10 %YL Eriptodpcri P lBRlobBR e o i AR O €OMMRR0 ot < he
fsglf g‘g't 2 dlfr C'?ﬁ{ré&‘@t $9bt & H, BrRaRY witlh ACH(difRoived 0 MLIDAMS AndAtiFegraund

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 suifate) 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 aS-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, 150 mL). The combined organics were dried
(sodium sulfate) and evaporated to afford the corresponding carboxyilic 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. calcd. for C25H32N60S5 *

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; CI, 9.64.
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20 ONHNH2 Ni Boc AC4 and salts thereof. O~CEt NN '-N\v Boc' N or ACS
56 2 6 DE C 20Q WO 00106570 PCTI US99/ 16572 22. A process for formng a
conpound of the formula (1) and pharmaceutically acceptable saltsZtﬁHHngﬂQ
Rl's Ro ~ "Rs N~N~NMI A (lI) conprising reacting a conpound of the
formula AA . OR-s OR~s RRo N~N ~-N M1 A AA3'" with a conpound of the
formul a H®WO0Y/04WY CO2R8 (AA4') to formthe 10 conpound of tH(E/WSMOA6FTE (1),
wherein Mis (CH2)m CH=CH or C=C, Ais selected frompiperidin-2-yl, -

pi peridin-3-yl) piperidin-4-yl, pi BRWMPRE® 1-yl, pyrrofidin-2-yl,

pyrrolidin-3-yl, NHRZ or N, RO V\:hEI’EI n RO 1s sel ected from hydroen C -Ce
al kyl , cH=p:ip.6. CRsTetmbyd 4 gridinylethyll-l.2.4-t0azolof43,81nyFidiRe8-C - CB
al koxy) car Q@;bgnﬂ@mmol-as benzyloxycarbonylammo-groganmc acid 2-

(Diethylamino)-2-oxoethyl ester (6)
S

intermediate AA3 (N-Boc derivative was employed and deprotected with 4 N
HCI in dioxane at the end of the synthesis, 1.0 mmol) and N®-Cbz-Dpr 2-
diethylamino-2-oxoethyl ester (prepared from N°-Cbz-Dpr(Boc)-OH and 2-ClI-
diethylacetamide as described for compound 4, 1.0 mmol) were coupled using
10 HBTU/HOBT and the product carried forward to give 6 as described for
compound 1. Compound 6 was isolated as a white powder: mp 108-111°C;
MS m/e 612 (MH"). Anal. caicd. for C31H45N706+ 2.2 HCl+ 0.5 H2O « 0.4
dioxane (736.21): C, 53.19; H, 7.04; N, 13.32; Cl, 10.59. Found: C, 53.37; H,
7.20; N, 13.00; CI, 10.60.
15
EXAMPLE 9

yllcarbonyilamino}-B-3-thiophenepropanoic acid (7)

20 Intermediate AA3 (N-Boc derivative was employed and deprotected with 4 N

HCI in dioxane at the end of the synthesis, 1.5 mmol) and 3-amino-3-(3-

thienyl)propanoic acid (1.5 mmol) were coupled using HBTU/HOBT and the

product carried forward to give 7 as described for compound 1. Compound 7

was isolated as a white powder: mp 127-131°C; MS m/e 432 (MH"). Anal.
25  caled. for C21H2g9N503S « 2.4 HCl+ 1.7 H20 « 0.4 dioxane (584.93). C,

46.41; H, 6.55; N, 11.97; Cl, 14.55. Found: C, 46.58; H, 6.58; N, 11.64; Cl,
14.56.

EXAMPLE 10

2-{4-piperidinyllethyl]}-1,2.4-triazolo{4,3-
alpyridin-8-vljcarbonyl]amino}-o.S-benzyloxycarbonylamino-propanoic acid (8)

Compound 8 was prepared using the methods descnbed for 3 except 8-methyl
intermediate AD2 (3.0 mmol) was employed rather than AA1 in the reaction
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2 6 DE C 2002 WD 00/ 06570 PCT/ US99/ 16572 RZ is selected from hydrz eﬁ 200
C -Ca alkyl or C2-Cs acyl; R o is selected fromhydrogen or C(O N %) ZE
wherein R, is selected 5 from hydrogen, C, -Ca al kyl or C3-C8 cycl oal kyl ;
Y i's sel ectwe oboeswo( CH2) p, CH(RS) (CH2)q, (CH2) qCH(Rs), . (CHoghARsH A O)
(CH2) qCHOH or pi peridine-3-carboxylic acid; 10 R3 is selected fromC, -Ca.
al kyl, C2-C8 enyl ,, C~-Ce al |, ar or heteroaryi; R4
i s sel ect edwtﬁd\ljrf" 'B@éﬁ?g%& (g)n éﬂ&ﬂ %qt @%‘%‘P@%‘QW‘EW%"}?W s an

i nteger sel 3 , r 3; Z
o Obars: 20 AEEIS B MAD CoTESArS Wik teltel A Bhue PR e Ph

CH aryl, CH143t@r MG gve SEBHNIED tAmalt ealcﬁeioemmlsf‘lﬁﬂm&}lcmﬂa@ kipQ W| S
sel ected from hédro en or ég%géT R7. .25 .Rg is,. sel ect ed from hydr ogen, C, -Cs
alkyl or Coles2.8 41713§ b B0 N 12,685 £506,76.CE oS T, 103

sel ect ed frq@e%é ch , aryl, ar(C, -Ce)al kyl, ar(C Ce) al koxy, C,Oe

al koxy, fC alkyl'am no or unsubstituted or substitut ed heteroaryl (Co 30
Ce)ai kyl; and Rg is hydrogen, C -C8 alkyl) or CHZC(ONR'R, z; wherein R' and
R 2 are each I ndependent |y sel ected_fromhydrogen, C -Ce alkyl, or C3-Ce
cycloalkyl; 35 mis an integer sel eEﬁ&MELécﬁ_h, 2, or 3; and 58 26 DEC

2002 ve o0t S PALSUSRRIARSI5. ol . nusal BB HEDL s 1ot o

from hydrog
COITpI‘ISII’]g Gl 8%@ '. e QINHMl

A AA2' il a sol vent sel ected froman al cohol or aromat I C such as
chl or obenzergfihound 9 was prepared using the methods described in Scheme AE.

Intermediate AE1 was prepared as follows. Lithium chloride (0.39 g) was
added to a solution cooled to 0°C of triethyl-2-fluoro-2-phophonoacetate (1.84
mL) and 1,8-diazabicyclo[5.4.0lundec-7-ene (1.15 mL) in acetonitriie (6 mL).

15 The mixture was stirred until the lithium chloride was dissolved to form a
homogeneous solution. N-Boc-piperidine-4-carboxaldehyde (1.61 g) in
acetonitrile (2.0 mL) was added to the mixture and stirred for 24 h at room
temperature. The reaction was quenched with saturated ammonium chloride
(20 mb), diluted with ethyl acetate (150 mL), and washed with saturated

20 sodium chloride (50 mL). The organic layer was dried (magnesium suifate)
and evaporated to yield 2.27 g of (E)-ethyi 2-fluoro-3-(N-Boc-piperdin-4-
yl)propenoate (AE1). AE1 was carried forward as shown in Scheme AA to
afford 9. Compound 9 was isolated as white flakes: mp 147-150°C; MS m/e
515 (MH"). Anal. calcd. for C25H31FNgO5 « 2.3 HCl » 1.6 H20 (627.25): C,

25 47.88; H, 5.87; N, 13.40; Cl, 13.00. Found: C, 48.26; H, 6.02; N, 12.90; CI,
12.74.

EXAMPLE 12

B-[[[5.6,7.8-Tetrahydro-3-[2-(4-piperidinyl)E-ethyiene]-1,2,4-triazolo[4 3-
30 a]pyridin-8-ylJcarbonyilaminol-B-4-pyridinepropanoic acid (10)

Compound 10 was prepared as described for compound 5 from intermediate

AC3 (1.5 mmol) and methyl 3-amino-3-(4-pyridyl)propanoate (1.0 mmol).
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& 0) -y 10988 () ine(798.05): C. 47.03; H, 6.82; N, 14.22. Found: C, 46.64; H, 7.02: N,
14.58.
30 EXAMPLE 16

-[[{5,6.7.8-Tetrahydro-3-[2-(4-piperidinvl)E-ethylene]-1,2 . 4-triazolo[4,3-
ridin-8-vilcarbonvilaminol-aS-benzyisulfonylamino-propanoic acid (14)
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EXAMPLE 17

10
Compound 15 was prepared as described-for compound 5 from intermediate
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

a]pyridin-8-yljcarbonyl]aminol-aS-isobutyloxycarbonylamino-propanoic acid
(16

20

Compound 16 was prepared as described for compound 5 from intermediate
AC3 (3.3 mmol) and methyl 3-amino-aS-isobutyloxycarbonylaminopropanoate
(2.1 mmol). Compound 16 was isolated as white flakes: mp 130-133°C; MS
m/e 463 (MH"). Anal. calcd. for C22H34Ng0O,+ 2.2 HCI» 2.0H20+ 1.0

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

EXAMPLE 19

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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g10% & () - $40% m6$10%&() m_~ @bC 10" 34,10% & ()-2: 10% & (

/110% & ( %Y%?/ X) " 10%{& () (10‘V& ()- HIKLM _= 1PCTHS} 91%56/32

f"of)F'lbf,/(Fi? (1\22/%)8& tda g‘i’qgs &;@ LL)gQ.fZ 3 2%, T3af EDCO/\hiLdr(o)chl%négo(/.\?% ()02l <=

109% (& () -! Fﬁ_ /g) ) 1 llo%i(&'()-
1 10% & () H158 @mgg *%@ﬁ BT %2 Mo 3 ime 018 hinf) s
10(9<s10% &nbduref\&ﬁg/ﬁﬁutéﬁ-wm BCGW(’(O@ rﬁ).) éi@t‘l’i(e&rgémc feheYi@shed with0% & () -
‘K= 10" 10(! L109%& ( g - 110948 () - &E10944&' () - 10(
10( WUBK= 11water (3x50 mL) dned (MgSO0,), and evaporated to a foam. The foam was
5 treated with toluene (106 mL),"4 A molecular sieves, and acetic acid (6 mL.),
and heated in a Dean-Stark apparatus for 22 h. The reaction was cooled,
evaporated, and the residue purified by silica gel chromatography (2%
MeOH/DCM) to give AF3 (1.65 g) as a tan solid. Intermediate AF3 was carried
forward to 17 as described in Scheme AA (see 1). Compound 17 was isolated
10 as a white powder: mp 117-120°C; MS m/e 423 (MH"). Anal. calcd. for
C22H26Ng03 ¢ 3.0 HCI - 2.0 H20 (567.89): C, 46.53; H, 5.86; N, 14.80; C|,

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 530 mg to fill a size O hard gel capsule.

The triazolopyridine compounds of the present invention are GPIIb/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
Ifl). The compounds interrupt binding of fibrinogen to platelet glycoprotein
lib/tlla (GPIIb/llla) and thereby inhibit platelet aggregation. Such compounds
are, therefore, useful in treating plateiet-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 GPIIb/llia, inhibition of this
binding represents a plausible antithrombotic approach. The receptor is

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

domains to two different peptide regions of fibrinogen: a-chain Arg-Gly-Asp
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EXAMPLE 21
IN VITRO SOLID PHASE PURIFIED GLYCOPROTEIN 1IB/NIA BINDING
10 ASSAY.

A 96 well Immulon-2 microtiter plate (Dynatech-immuion) was coated
with 50 pl/well of RGD-affinity purified GPilb/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 GPlIb/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 ul/well) 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 § mL modified Tyrodes buffer
mix and let stand. The ligand solution was discarded and the piate washed {5
x 200 ul/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-phenyienediamine, 6 pi 30% H202;
50 pl/well) was added and incubated at RT for 3-5 min, and then 2N H2504

30 (50 ul/well) was added. The absorbance was read at 490 nM. The resuilts are

shown in Tabile il.
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CaBYNC 10°!) 10%vEhe)perd¢entage 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 2x1 o/ 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 KCI, 0.012M
NaHCOQ3, 0.76 mM Na2HPO,, 0.0055M glucose, 2 mg/mL BSA and 5.0mM
HEPES @ pH 7.4) in an amount equat 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 p! of

20 1 unitymL). The results are shown in Table Il.
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1090VE ()- % 109VE ()-# 109VE ()-L! 10%VE () - 2 6 DEC 2001

1 93109AN& () - YCOCCCC2D[ D\ D] DAE: / 10M 10MDZ109%VE: () -

" 6L109%VE () - 3109V& ()- 1! 1098V& ()-.109%& ()- , TL0%& ()- ] DDDDDDETEXY: /

10MLO% & ()- "10% & ()- 10% & ()- 10% & ()-F'10% & ()-&10% & () -

10MTE~EEEEE$FAB: / 10M 109WNE ()-F% 10% & ()- 10% & ()- Y1 10% & () -

10% & ()- WODD9SN () - SFAF6F<FFFFz[ 9:/ 10M 1y +10%: & ()-) 10PERUSIN6ST2
'10% & ()-!,"-10%:& ()-!, 109%f& ()-! 109RR& ()- FFFGGG G G' Gz SH= 10M- 10:

10: 10:Y, Z3RH& fp) - & 10% & ()- ! N510%&' ()-!y +10%& ()-!y

+109888&' () - GLG=GAGOGUGCGN ?SH= 10M " &10%4VE! ()-'f10%++& ()-4l:

109% ! & () - 4f mMLO%VE' () - 10%v& () - flarMitedBe$its GGGHH. HAH <SH=

10M !~ 1090VVE () -y! ## 10%QpQ& ()-y! 10% )

)& ()-y10%E: ()-- 109 ()-1 @O ()-4HOHHHHHH) [ OSH= 10M $F 10% ()-Y ! ($F

O L (. 20% - HHH>1 | | | aBSH=
- 10M | 81(()2%&\/& ()-°6 1%"’:/&@8?1( @ZP;]{@E () Hatet (ggreddtighes () -y a
5

Cp# % inh.(50 uMJ IC501___) M@@A) 1IC50(uM)
1 100% 0.40 100% 0.016
2 98% 7.2 98% 1.30
3 100% 0.48 100% 0.068
4 100% 44.7 100% 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% 0.11
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 iead |l electrocardiogram was recorded
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&3109& ()- / 1098 ()-!$F 10%+& ()-Y 111111 IKQK~\ =

10M #109& ()-!#10% { & ()-! b#109AA& () - y&TLOY& ()- 10M 10M 26 OEC 2002
10M <109VE& () - QK. LLMBNNNz[ <~\ = 10M s94.09%& ()-$l 109& ()-!\s, F" 109%F& () -
I'Ns, F" 109 iv0 00/08570%& () - ! Ds! 109%& () - NOPKQ7R: R, R<R=Rz[ PE: 1Gd1/€boh@s730, ;
109& ()-1ff/"10%.& ()- !Xf/"109%& ()-

k/(io}/gi/ﬁ E g ] Wp%bﬂ;&?%%t&&&f%%ge??ag%ig%gd (Jt'r(j) yfer%%!ral artery and vein to
&LO%&' ()-& Y S h A liReld¥a5s : Use 2 (i " 100 " () -
10%<& (§ ) 10&%‘2@76?% %&%"ﬁ( ')F "TOYs "(r)'15 o e sE e e einiiiticuisty
93S&10%<<& (MorfitoBed O%ing 4 Modalas IOstRING§NtS Idata aCquwsitipn 'systeps. 109B<B<&’ () -
| @% 10%<<& ()- AXDXEXFXGXIXXX) YbC 10M 9 '!10%g& ()-
yS10%9& () -sYYL0%& () - &10%g& ()- 10< 10< 10<<10%& ()-)YZZZB[[[ AbC
10M 3mLogg& () - - Ot d Dex. - TITVY VA L
]y9" 100/&3/?)-EZ\%?TQA@Q&?%%%%E@ T?’géé)”i%%ﬁ'? ) sb%)s 80ing |
10%9& () - Z'318asplliym-ailrte 00@eenare piateletirich ptiS@ (PRP) and to determine

0 0 ! -2 1 0 ! -
}gﬁ/"gg/‘(igj /a/ggf%) é?‘% _g_o/gg%d%@%?r_a%g;@&p@tqubin dime (PT) and activated partial

thromboplastin time (APTT). Separate blood samples (1.5 mi) were withdrawn

in EDTA to determine hematocrit and cell 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+ coaguiation

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

Compounds were solubilized in a small volume of dimethyiformamide
(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 mi/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 mag/kg. Compounds had no measurable hemodynamic effect in doses up to

1 mg/kg, iv. The drugs produce an increase in template bleeding time at 0.1-1
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aaaa}rg\= 10M &0%& ()- 10g 10g

10g9&?10%g& ()-!.P7"109& ()-! 7" 109°MPMVE () -  9610%& ()-a' a6aaabbdBgd 5o o0y
10M ! 9%409%& () - 3SS109%9& () -3109& ()- 3109F& ()- !
Y'1090& ()-10%& ()-bc)d{dddddEg\ = 10M ! 109%9& () - F109d& () - F3109d& ()-F
1090& () - %&@%&0( )- 3310%& ()-d3eeeftfgdEg\= 10M ! Ys' PCT/US99/16572
10967&' () - % 1099& ()- YL$L0%& () - Y"10%& ()-F! S1090& () -, 109%& ()-9g)ixiijjij
jdE:/ 10T 10T@<10%& ()-99 10%& ()-7 10%& ()- @

1090°&' () - | hatgveith Japidvieavery post treptmentl Ng effects on coagulation (PT or

10T@ 10% & ()=F"10% & ()-10Q9%.& ()-#10% & ()-.10% & ()-' N & ()-

ToT/ nznr nri2bbaeere dbsened Bis trpatentang aelel whild and KE sadrts

F10% & () -@&%L&iowan?ee@} ahgladEé of tHe leoteddifiag. () -, y2 10% & ()-010% & () -
@y10% & ()--10% & ()-L 10% & ()-qrRrrrrrrrxmbC 10T9' mlO%VE ()- 10: 10:
10: & 10% & () - @10% & () -, Y710% & ()-5 10% & ()-rrr|tturudEnbC

109 () - "ty vvARATEIB B2 ST OVISHAAE Y PEg St hidicors

I 1098 Eﬂg@g& NG Vi "()-6
109%Vv&: ()()?_f lo‘ﬂ/a\/l?acb?;ébh?im%/&w%i} wlgl(tg 10%6(&)}%0;‘? ?&?gf’m%gwm 0
10% &' () - following(iy ag@miwsiratiqn of doses ranging from 0.3-1.0 mg/kg or 3 mg/kg

100 & ()- ltlbr;%/&ﬁ‘ﬁe( gnt?agjg%/aégfm(y) effeld érgéc?:gﬁ%uglewgy increases in bleeding
time at the higher doses. No other hemodynamic or hematologic effects are
10 observed. The results are shown in Table Il

TABLE ili
Ex Vivo Dog Study Results
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 all 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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g 100 & ()-L!'10% & ()-10% & ()-1S10% & ()- 10% & ()-9 10% & ()-~3h(E]V‘dEYNC
10T @10% & ()- @*&10% & ()- (10% & ()-%0%& ()-, 10% & ()-fg 26 DEC2002
10% & () -WBdEYNC 10T S 7F10% & ()-y5
"10% & ()-.S39 ()-@10% & ()-S/10% & ()-s- 10% & ()-*-.
10T#10%& ?"’b%%?ﬁ& 9% 10%4& ()- 10\ 10\ 10\:10% & ()-f 8- f%?)“%dmc
10T@ 0% () - @0%4&()- S10%4& () - @O%H& ()-f- 10%H& ()- 10%& ()-Et1dEbC
10TS(- 10%gHAT &5 EOMMED 1sY%WL0%H& () - @ " 10%& () - @
10%4& ()-'10'%’!&"%"!%0T810%—l& ()-9
7110948 () - y310%48 () -f @10%4&' () -y0: 10%4& ()-& ~ 1 10%4& ()-(+, -.=I XbC -

) )
o S 1] S oohebRRR S s orklh 475 )
10T*10% & ()-"10% & () - 10‘V&() RQ{&()-'F 1 1098S& ()- "10% a& () -3k@C
1L10% & ()-)L10% & ()-)L10% & 100/‘&() )s910%& ()Rs110% & ()- }~FC
1L10% L10% & ()-)L10% & () - >YZ[ u] CC
1L109%.10% & () -) &.10% &R{ () )&L10% &) -))L10% & ()-)[ opwxr?C
1LL10% & ()-)L10% & ()-)L10 L10% & ()-) L1869 -)}"FC
1LL10% & ()-)L10% & ()-)L10% 10% & () - )u]c:cRl N

-)&L10% & ()-)) /& ()-)"#*BCl " x"?2C

1LL109% & ()-)&L10% & ()-))L109 i
L109% & gk&'()-)‘ahz{}’\FC

& (

1LL109% & ()-)L109% & ()-) L10%,& ()-)L1

1LL10% & )Llo%&'()-)Llotﬂ&' -)L10% & ()-) u]

1LL10% & ()-)&L10% & ()-))LIR% & ()-)&L10% & ()- ) L10% & ()-)x"?C
1LL109% & ()-)L10% & ()-)L10% & ()-)L10% & ()-)L10% & ()-) "?@ " FC
1LL109% & ()-)L10% & ()-)L10% & ()-)L10% & () - ) @DEFGH(M S

"~ wherein M is (CH2)m, CH=CH, CH=CF, CF=CH, or C=C;

NN NN
N N N N’ N N’
1 1 1 1

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-yi, NHR, or

ge

Rg
wherein R_ is selected from hydrogen, C,-C, alkyl, CH=(NH), CMe=(NH),
C,-Cq acyl, C,-C, altkoxycarbony! or ar(C,-C, alkoxy)carbonyi;
15
R, is selected from hydrogen, C,-C, alkyl or C,-C, acy!;
R,, is selected from hydrogen or C(O)N(R1)YZ, wherein R is selected
from hydrogen, C,-C, aiky! or C,-C, cycloalkyl;
20
Y is selected from (CH2)p, CH(R3)(CH2)q, (CH2)qCH(R:),

(CH(CO2R4)CH2)q, (CH2)qCHOH or piperidine-3-carboxylic acid;

Rs is selected from C,-C, alkyl, C,-C, alkenyi, C,-C, alkynyl, aryl,
25  ar(C,-Cy)alkyl or heteroaryl;
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1L 10% & ()- 10" 10" 10 L10% & ()-)&L10% & ()-))L10% & ()-) U behkx|[:tS 1

1006& ()- ,L*10%& ()-° F'10%& ()- 10% & ()- 10% & ()- 10% & () X5Hc[hS
1 9SGIO%&' ()-"$ 9SGIO% & ()-"$ ,1"&10% & ()-F gl0% & ()- 10% & @;E
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10% & () - (& 10%77&() ('~ 109 ()-( 9L0%PAE ()- yOlO%\/%\/&()

100 () { ( RoSSRIECiS0 (O MARNLC G el 00 CrFosopl  105a ()

FL0%8& ()- f&1096& ()- LOMAMLOMAMLOMAM ; LIOWPAK ()-|[:vU4l0 Y@O0%B& ()- LS
410968 ()-s ° LSPpasandieger-selactaabiam( or 8 0@ 0SNG () - . @0% ! .
& ()-C. 13456| RE810 10$10$10$L 1098& ()- s<l09%6& ()- ,)" 1096& ()-z
)" 1098R () -z , i'islendteder-sefeiche] fromEB ) or B; ' 109& () - L10%##4& ()- 39
1004#4& () - SHL0%#4& ()- 1 10%#4& ()- ', 10%4Q 4& ()-4% | [ : RES10
@LO%& ()- &@Ogﬂi ,(Qé- LL10%s" & ()- XO,' 109%C& ()- ,' 10% & ()-

'10% (& ()-/ 4= E810 Y@ 10%&' ()-° x0S9* 10%ig4& ()- D S9*

O Jré"%”)@%éa(moﬂn@ﬁ%“é‘a @ e%‘?ﬁf%&éw%@o% @ 10%<a ()-
oo () 3 50%%9&% stie o) 1 St éi% horar () 351098 ()-
Vol @ove+& ()- VIOWd (?f‘“%%’zf‘ NI - Tovea () <l oblatd
&1098& () - 10+* 1iislddiected rOvpHy8dden or WW'()- | &10%* & ()

Y $10%* & ()-|[bU4l10 s10%& ()- 99 10%& ()- ,10%#& () -

Rg is selected from hydrogen, C,-Cyalkyl 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,-Cg)alkyl, ar(C,-C,)alkoxy,
C,-C, alkoxy, (C,-C4)alkylamino or unsubstituted or substituted
heteroaryl(C,-C,)alkyl; and
Rg is hydrogen, C,-C, alkyl, or CH,C(O)NR,;R,,; wherein R,, and R,,
are each independently selected from hydrogen, C,-C, alkyl, or

20 C,-C, cycloalkyt,

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

ris an integer selected from O or 1; and

a5
R,s is selected from hydrogen or C,-C, alkyt!;
and pharmaceutically acceptable salts thereof,
30 2. The compound of Claim 1, wherein:

wherein M is (CH2)m or CH=CH;
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wherein M is (CH2)m, CH=CH, or C=C; and
nis 1;
25
and pharmaceutically acceptable salts thereof.

4, The compound of Claim 2 selected from:
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\3°110%1) n& ()- &110%m) m& m g ()- & 110%1) n& () -

y&10%1) n& ()-5vU410 10%K%& R109KY%&' ()- 10nm) mLOm) mLOm) m <10%m) m&' () -
0% m& ()- 9 10%m) m&' ()- & [:vU410 F3109%KU%& ()- 310%K%& ()- @
109KY& ()- S 109KY& ()- 10%KY& ()- #L10%KY& ()-,bmK|[:vU410  SHIOUKY& ()-

f 1099 ()- 10 049 ()- 109K9%& ()-i9 |[:vU410
glo%@«& 8 51%)&? 9?4\}&%{;}2&&6{4% /f(g/& ()- & (1%)%I1)$&| E)V

F 10998’ ()- 9 F1 %& _ 10% & | 10% & (
9 100/6*&5?&f 10K @#&/&%?@}e%fr?mﬁ% °‘E$" '%%& () - 10%*3& () -

91 10%6*S&' () - 10% &
0 Riis sglecteggfrom hydrogen or NHCO,CH,Ph; and

R, is selected from hydrogen or methyl;

10
and pharmaceutically acceptable salts thereof.

5. The compound of Claim 3 of the formula
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' 14 10% & ()

@OWR ()- -109W& ()- Z109&' ()-vWwdlio ,1 - 10%&()
&ML0% & ()-10%10%0% : 10%8&' ()-el) F )10% )10 & ()-mO0') F
Y10 & ()-m F )10% & ()-m F )10% & -BQ@G\]"eG+ F
)10 & ()-m )0 F)IO& ()-m F) ' ()-m") F

) 1099 & () - m’\ grsueE+ F )10% & () - "H-m} F)ION & ()-m F
Y10 & ()-m')- F)I0W & ()-m F )1QY & 10/@&() m F
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Y109 & ()-m') F L0 & ()-m F )I0N & Q)-/m F)L0%N& ()-m"') F

N
N
Boc-N
and pharmaceutically acceptable salts thereof.
6. The compound of Claim 1, selected from:
5

L’»-[[[E;.G.7.8-Tetrahydro-3-[2-(4-piperidinyl)ethyl]-1 ,2,4-triazolo{4,3-a]pyridin-8-
ylJcarbonyl]amino}-pS-3-pyridinepropanoic acid;

B-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyi]-1,2,4-triazolo[4,3-a]pyridin-8-
10 ylJcarbonyljJamino]-p-propanoic acid;

B-{[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyi]-1,2,4-triazolo[4,3-a]pyridin-8-
yllcarbonyl]lamino]-a.S-benzyloxycarbonylamino-propanoic acid;

15  B-[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-a]pyridin-8-
yllcarbonyllamino}-pS-3-pyridinepropanoic acid 2-(Diethylamino)-2-oxoethyl
ester,

B-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethenyl]-1,2,4-triazolo[4, 3-a]pyridin-8-
20  yl]carbonyl]amino]-aS-benzyloxycarbonylamino-propanoic acid;

p-[l[5,6.7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo(4,3-a]pyridin-8-
yljcarbonyl]amino]-aS-benzyloxycarbonylamino-propanoic acid 2-
(Diethylamino)-2-oxoethyl ester;

25

p-[([5.6,7,8-Tetrahydro-3-[2-(4-piperidinyl)ethyl}-1,2,4-triazolo[4,3-a]pyridin-8-
yllcarbonyllamino]-p-3-thiophenepropanoic acid; or

p-([[5.6,7.8-Tetrahydro-8-methyi-3-[2-(4-piperidinyl)ethyl]}-1,2,4-triazolo(4,3-
30 a]pyridin-8-yljcarbonyilamino}-aS-benzyloxycarbonylamino-propanoic acid;

B-[[[5,6.7.8-Tetrahydro-3-[2-(4-piperidinyl)Z-1-fluoroethenyi]-1,2,4-triazolo[4,3-
a)pyridin-8-yt]carbonyllamino}-o.S-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-yf]carbonyljamino]-p-4-pyridinepropanoic acid;
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ZERBESHO0F

meE+ F)I0ON& ()- F)L0OW& ()-m F )I0W& ()-m F

-m')- F)I0W & ()-m F )10% & ()-m #hl, F)lo%&() m F
-m') F)I0OW& ()-m F)I0N& ()-m F )10% & ()-m"')#9:;

-m') F)IOW& ()-m F)I0N& ()-m F )10 & ()-m") F

-m SVKkl npeE+ F )10 & ()- F )10% & ()-m F )10% & ()- F
mOl)Ol%S?O)lO%&'()-m F) 0%&()-m hL, F )109 &'(re 59/16572
-m') F)IOW& ()-m F)I0N& ()-m F )10 & ()-m')eG+ F
-m') F)I0OW& ()-m F)I0N& ()-m F )10 & ()-m') F

@r[ [fx678?‘etrahydro- -[Z-Qz-plpendlny})o -ethel('agtl] 1 24-tr?azolé()[4 3-() m)- F

a)pyridin-8-yljcarbonyl}amino}-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-
ajpyridin-8-ylJcarbonyljamino}-pS-3-pyridylpropanocic acid;

B-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
a}pyridin-8-yijcarbonyljamino]-S-3-quinolinyipropanocic acid;

B-[[[5,8,7,8-Tetrahydro-3-{2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo{4,3-
a)pyridin-8-yl}carbonyl]aminoj-aS-benzyisulfonylamino-propanoic acid;

p-{[[5,6.7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl]-1,2,4-triazolo[4,3-
a)pyridin-8-yljcarbonyljamino}-aS-3-pyridylacetylamino-propanoic acid;

B-[{[5,6,7 ,8-Tetrahydro-3-[2-(4-piperidinyi)E-ethenyl]-1,2,4-triazolo[4,3-
a}pyridin-8-yl)carbonyljamino]-aS-isobutyloxycarbonylamino-propanoic acid; or

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

and pharmaceutically acceptable salts thereof.
7. The compound of Claim 6 , selected from:

B-[l[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyl)E-ethenyl}-1,2,4-triazolo[4,3-
ajpyridin-8-yljcarbonyllamino]-aS-benzyloxycarbonylamino-propanoic acid; or

B-[[[5,6,7,8-Tetrahydro-3-[2-(4-piperidinyi)E-ethenyl}-1,2,4-triazolo[4,3-
a]pyridin-8-yljcarbonyi}amino}-BS-3-pyridyipropanoic acid;

and pharmaceutically acceptable saits thereof.

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

9. A pharmaceutical compaosition made by mixing a compound of

Claim 1 and a pharmaceutically acceptable carrier.

10. A process for making a pharmaceutical composition comprising

mixing a compound of Claim 1 and a pharmaceutically acceptable carrier.
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)10% & ()-m') F )10% & ()-m F )10% & ()-m F )10% & ()-m" ))*+ nF%BrQEEYUUZ
)10% & ()-m*) F)10%& ()-m F)10%& ()-m F)10%& ()-m') F

)10% & ()-m.}~M')) F )10%& ()-m F )10%4& ()-m F )10% & ()-m') F
)10% & ()-m F )10% & ()-m |#8&P/ y<10%)& ()- F )10% & ()-m F

) 1099 & ()M " ITHe 44 %&tﬁéréﬁeuﬁcélg,p&ﬁ&t(b éﬁonnt)éfQ%&:o('ﬁden% 60 Bl S

1094$4& ()-  10%4$4&' ( VASA& () - Y1 10%4$4& 2
$10%$48&' () - 1609 mm@oxyatmf[a m&dlcameeilfmmm&ee ment ofipetedetamegiated

snt 10%4$4&' () 1004$4& ()-3 - 10%4$4& ()- bY%g|[: vUs
%004 ()- &'éti% %g%'%(% | " GLOY$A& ()-  @BLOYSA& () -

1094848 ()- , 10%4$4& ()- 111" [[:vU4 t'4-100484& ()-  f2210%4$4& () -
fOf 1004$4& () @ 10%4$4& ()- - 10%4$4& () -

S9' Y109 948 ()Fhenuse gf-ainon 4 wher&m%@/me@pqtéwsun@ﬁsmﬂmsmounLof the

}goo/ﬁﬁgf&(%) #ﬁﬁyﬁ%ﬁﬁ%mﬁeg@%@%k@% "10% ()-& L*, @" 10% L%

& ()-& Fle%_%& ()-3  "yl0A% ()- Yyl0% %' () - %888888c WA
10%4.9&' %4 Y& ' 10%.9& 109 %&
() . lI%e use }a therapeutlcal&) effectlve amoungt)of the compound of Claim 1
for the preparation of a medicament for the treatment of a disorder

mediated by GPIIb/llla.

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

15.  The use of a therapeutically effective amount of the composition of Claim
9 for the preparation of a medicament for the treatment of a disorder

mediated by GPlIb/llla.

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

17.  The use of a therapeutically effective amount of the compound of Claim 1
for the preparation of a medicament for the inhibition of platelet

aggregation.

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

19. A compound of the formula AA3'’:
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109%.9& ()-' S10%9& ()- %98888&vVEbU4 | 10%9& ()-', 109%9%& ()-',
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, 10%.9%: ()-', 10%9%: ()-', 10%9%: ()-', 10%9%: ()-', 10% % ()-')?

UCEHEI GMVBNETE &~">bU4 , 10%.9%& ()-', 10%A9%& ()-', 10%.9%& ()-',

1094.9%8' () -WO (DORSRE' ()-')? % &] &b&j & &x&8zZ: bU4 |, 10%.%& ( PETWISI9/16572
1094.9& ()-', 109%9& ()-', 109%9& ()-', 109%9& ()-')? YRE&EE/&&&~">bU4 |, -
109 % ()-', 100A9& ()-', 10%9& ()-', 10940& ()-', 109%% ()-')?
VR88888&8ZZ: bU4 |, 10W& ()-', 10A%& Q-'D 10040& ()-', 104.%& ()-', -
109A.9& ()-')? YR&&" ({(~((yX7*108% '()- uSl 10%8% & ()-m pSiL
1090890& ()-m , N@&- 10989 ()-, 109 ™8R4 (((((bA108%

L& 1096 $F& ()- , Rig——

AA3'
wherein M is (CH2)m, CH=CH or C=C;

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

ge

Ry

wherein R, is selected from hydrogen, C,-C, alkyl, CH=(NH), CMe=(NH), C,-C,

acyl, C,-C, alkoxycarbonyi or ar(C,-C, alkoxy)carbonyil;

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 R is selected
from hydrogen, C,-C, alky! or C,-C, cycloalkyi;
15

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

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

Rusis selected from hydrogen, C,-C, alkyl or C,-C, cycioalkyt,

p is an integer selected from 2 or 3;
25

q is an integer selected from 1, 2, or 3;
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| 1098 9R&' ()- , 3169 R () - 100/&A0/&& ()- s&yloO/&AO/&&' 0

10f $f 10f $f , | AllOf $f 0o &' ) -

%M0%] 1 & ()- tﬁé) /&8/?3% & INR, it ) and R, are

T

& 100kr08e (5 a%%l%ﬁmezaﬁx%g%ﬁf %&hxdgoqéoﬁﬂ%ﬁaﬁn%%»&%{%&& 0
, YOLOY@X$ @& () - 10& Y&108 YR10& Y& , , 961098 UR& ()- ,Y 2 1098 %&& () -

,0310%&"%&&' 1 U410 , L!109%#&
PL! 10% & () - (%)L' ‘!/%Q (ﬁ‘ﬁe/ Qe@agﬁowé#%g%}g$@¢ 0

, 10%@x$@ () - 11. 92i. 22|
| 10%@XS@ () - %@9&5 %eb%w&&ké&&%@%e‘%ﬁ%%%%@?@%%5222007410
&10%@<$@ ()a"z,&locy@@@ ()-Z, &10%@x$@& () - Z&10Y%@&$@& () - Z
"10%X @& ()-22222222p0. 4 | 10%+&' () - . 910%t&' () -
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y010%¢& () -U3a3i 3z23333|[:f VY8
20. The compound of Claim 19 of the formula

0]
Rys
ORq6
N N N
—
N
N
~
15 )
and salits thereof.
21. A compound selected from
O. ,NHNH, 0
NN N
—N
\
N
_N
Boc Boc
20 AC4 or ACS

and salts thereof.
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_10%BS&'5() - "109% & ()-1/InJJJIJIJ|[>14 1Q(@A0K & ()- <10% & ()- :10%& ()-
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comprising reacting a compound of the formula AA3'

Ris

with a compound of the formula H,N-Q(CHW)CO,R, (AA4') to form the
10 compound of the formula (1),

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

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

ge

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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Rsis selected from hydrogen, C,-C, alkyl or C,-C, cycloalkyl;

p is an integer selected from 2 or 3;

q is'an integer selected from 1, 2, or 3;

Zis COR,;

Rs is C(O)NHQ(CHW)CO2Rs;

wherein Q is selected from CH2, CH-aryl, CH-heteroaryl,

CH-substituted-heteroaryl or CH-(C,-C,)alkyl:

W is selected from hydrogen or N(Rg)T-R7;

Re is selected from hydrogen, C,-C, alkyl or
C,-C, acyl;

T is selected from C(O), C(N-CN) or SO2;

R7 is selected from C,-C, alkyl, aryl, ar(C,-C,)alkyl, ar(C,-C,)alkoxy, C,-
C, alkoxy, (C,-C,)alkytamino or unsubstituted or substituted heteroaryl(C,-
C,)alkyl; and

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

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