TRI CYCLI C THROVBI N RECEPTOR ANTAGONI STS 5 The present application clains
priority under 35 USC section 119(e).” United States Provisional
application Serial No. 60/373,072, filed April 16, 2002, the conplete text,
clainms and figures of which are incorporated by reference herein as if
Jully set forth. BACKGROUND OF THE | NVENTI ON 10 The present invention
relates to substituted tricyclic thronbin receptor antagonists,

phar maceutical conpositions containing themand their use in the treatnent
of di seases associ at ed yeidycliv enboaIs, RAEhBIROSETRIOASSE est enosi s,
hypertensi on, angi na pectoris, arrhythma, heart failure, cerebral ischem a,
stroke, inflammtory disorders, neurodegenerative di seases and cancer. The
i nvention 15 also relates to the conbinati on of novel conpounds of the

i nvention and ot her cardiovascul ar agents. Thronbin is known to have a

varie of actiMity ' i ; . ' rs are
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ot her disorders in which thronbin and its receptor play a pathol ogi cal
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Thrombin is known to have a variety of activities in different cell types and
thrombin receptors are known to be present in such cell types as human platelets,
vascular smocth muscle cells, endothelial cells and fibroblasts. it is therefore

20  possible that thrombin receptor antagonists, also known as protease activated
receptor (PAR) antagonists will be useful in the treatment of thrombotic,
inflammatory, atherosclerotic and fibroproliferative disorders, as well as other
disorders in which thrombin and its receptor play a pathological role.

Thrombin receptor antagonists peptides have been identified based on
C, 25  structure-activity studies involving substitutions of amino acids on thrombin
receptors. In Bernatowicz et al, J. Med. Chem., vol. 39, pp. 4879-4887 (1996),
tetra- and pentapeptides are disclosed as being potent thrombin receptor
antagonists, for example N-trans-cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-
NH> and N-trans-cinnamoyl-p-fiuoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHa.

30 Peptide thrombin receptor antagonists are also disclosed in WO 94/03479,
published February 17, 1994.

Substituted tricyclic thrombin receptor antagonists are disclosed in US
6,063,847, US 6,326,380 and U.S. Serial Nos. 09/880222 (WO 01/96330) and
10/271715.
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35 -2- 5 SUMVARY OF THE | NVENTI ON The present invention relates to thronbin
receptor antagoni sts represented by the Formula |l: YR (CH2)n RR'" X 15 RO
Q RL R RB RL1 B 10 Het | or a pharmaceutically acceptable salt or solvate

t hereof, wherein: the single dotted |line represents an optional single

bond; represents an optional double bond; nis 0-2; 15 Qis R13 R13 R14 R73
R14 R13 R13 R14 R13 14 :::, 13 R14 14 14 R R13 Rla RR1I3 RR14 RI3 Rl is )
i ndependent |y selected fromthe group c@nsisting of H (Cl-C6)alkyl,
fluoro(Cl-C6)al kyl -, difluoro(C -0C6)alkyl-, trifluoro-(Cl-C6)alkyl -,

(C3- cycl oal kyl, (C2-C6) al kenyl, hydroxy-(Cl-C6)al kyl-, and

am no(Cl-C6)al kyl-;- t 20 I Sex | d fromthe group
consisting of H (Cl-GC6)al %Uﬁﬂm{wgﬁ?g‘%h‘&é&ﬁ@ ‘,

di f1 uor o(THe PgsEnk yiventibnirblates o hEimbBH mdeptor, ar(t&dofiSlciepresdrited by the
(C2-Co) al #@;{I Ihydroxy-(Cl- C6) al kyl -, and am no(Cl-C6)al kyl-; R3 is H,
hydr oxy, -L&%) al koxy, -SOR16, -SQ2R17, -C(O OR17, -C(O NR18R19,
-(Cl-Co6) al kyl -C(O NR18R19, (C1l-C6)al kyl, halogen, fluoro(Cl- 25 C6)al kyl -,
di fl uoro(CL-C6)al kyl -, trifluoro{ClgEs)al kyl - ... (C3-C6) cycl oal kyl, (C3-C6)
cycl oal kyl - (C1-C6) al kyl -, (C2- Cs)Wal Ket¥Hz)a “ar A ( C1- C6) al kyl -,

aryl (C2-C6" al kenyl -, heteroaryl (I~ het er oaryl ( C2- C6) al kenyl -,
hydr oxy( Cl- C6) - al kyl -, X R
R! R2 R® B\R”
10 Het |
or a pharmaceutically acceptable salt or solvate thereof, wherein: ( -
the single dotted line represents an optional single bond; )
----- represents an optional doubie bond;
nis 0-2;
15 Qis
R1 RY g R R™ o3 rRRR R 14
g._L_RM R13 v R RR13
i4
h;:;Rﬁ ’ 13 RmR 14R13 " RM
R ? R 14 R R Los R13RM

R1is independently selected from the group consisting of H, (C1-Cg)alkyl,
fluoro(C4-Cg)alkyl-, difluoro(C1-Cg)alkyl-, trifluoro-(C4-Cg)alkyl-, (C3-Cg)cycloaikyl,
(C2-Cg) alkenyl, hydroxy-(C4-Cg)alkyl-, and amino(C4-Cg)alkyl-; -

20 R2 is independently selected from the group consisting of H, (C4-Cg)alkyt, ()
fluoro{C1-Cg)alkyl-, difluoro(C-Cg)alkyl-, trifluoro-(C4-Cg)alkyl-, (C3-Cg)cycloalkyl,
(C2-Cg)lalkenyl, hydroxy-(C4-Cg)alkyl-, and amino(C4-Cg)alkyl-;

R3 is H, hydroxy, (C1-Cg)alkoxy, -SOR'8, .SO,R17, -C{(O)OR17,

-C(O)NR18R19, .(C4-Cg)alkyl-C(O)NR18R19, (C4-Cg)alkyl, halogen, fluoro{C1-

25 Cgalkyl-, difluoro(C4-Cg)alkyl-, trifluoro(C1-Cg)alkyl-, (C3-Cg)cycloalkyl, (C3-Cs)-
cycloalkyl-(C1-Cg)alkyl-, (C2-Cg)alkenyl, aryl(C4-Cg)alkyl-, aryl(C2-Cgalkenyl-,
heteroaryl(C1-Cg)alkyl-, heteroaryl{C>-Cg)alkenyl-, hydroxy(C1-Cg)-alkyl-,
~NRZR®, NR¥ZR?-(C1-Cg)alkyl-, aryl, thio(C1-Cg)alkyl-, (C1-Cg)alkyl-thio(C1-

Cglalkyl-, (C1-Cg)alkoxy(C1-Cg)alkyl-, NR'*R9-C(O)-(C1-Cg)alkyl- or (Cs-

30 Cs)eycloaltkyl-(Cy-Cs)alkyi-;

Het is a mono- or bi-cyclic heteroaryl group of 5 to 10 atoms comprised of 1
to 9 carbon atoms and 1 to 4 heteroatoms independently selected from the group



-NR22R23, NR22R23- (Cl- C6) al kyl -, aryl, thio(Cl-C6)alkyl -,

(Ct-Co6)al kyl -thio(Cl- Co6)al kyl-, (C1-C6)al koxy(Cl-C6)al kyl -,
NR18R19-C( O - (Cl-Co6) al kyl - or (C3 30 C6)cycl oal kyl -(Cl1-C6)al kyl-; Het is a
nono- or bi-cyclic heteroaryl group of 5 to 10 atons conprised of 1 to 9
carbon atoms and 1 to 4 heteroatons independently selected fromthe group
-3- 5 consisting of N, 0 and S, wherein a ring nitrogen can form an N oxide
or a quaternary group with a Cl-C4 al kyl -3group, wherein Het is attached to B
by a carbon atomring nenber, and wherein the Het group is substituted by

W Wig 1 Ip AN flepsnds r¥tr #8LAd0f gi'g consisting
o S AT B i o s
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(C1- Co) al koxy, al oge g
Rel-aryl, R2l-aiyp ('dP @y%tuwms l%ﬂwendﬂ@b’eﬁe}ﬂé@l@ froamihe grasneP SIS tNG:Of i ng

conpri si ngH 6(018@ lleﬂnéﬁlm&:190§)aﬂ<yi-aﬂ¢fld&d(c1he&)aﬂml Wiflucks(CRCalkyRe are

i nde de Cl- o) al kyl
pheny 0. bARas m%? EvioaR, BLOT i PRHR OB ol oget her are -
(CH2) 4-, 01656)6(@142)1‘2@{'@[-@@5393/2- -@hid (€ piG)alkokyyhalbgén,t-NRIRS, r ogen t o
whi ch the RZ.kS H,
(C1-Co6) al kg; 6%? %@2&46 ?ﬂ)@%&@# C@O%Wﬁg m@l%ég)nﬁ%?l%r%re

i ndependew&ﬂqres@cﬁat:eut darboms fernya oing coonwising agnethyRinediad groBp, apd &RAded

t hat Wnen |.I onal doubl e bond is present, RlO Is absent; RO is H OH
or (Cl1- CG) g’ LS - (CH2)n3-, cis or trans -(CH2)n4CR12= CR12a CH2)r,5 or
25 - (thp) " Riare ingepandenty seleded from thearavs eansistngedfdid&rt | y

0€2, d Li
01:( # a? C1 a|k?p9h8ﬁ?|abéﬁ%'W@@)&%Maﬁ@l Qﬁtl-'&daﬁd P!ﬂtb!taﬁré dgéiﬁepg,rgﬂ sting

represent $ éb@?i‘gdrﬂh fzﬂ{%%(@l?kcaﬁa forﬂﬁﬁfﬁ‘g/\)ﬁgﬁ t?%@'tmﬂ?tﬂ‘eti%&@gge nt;
they are attached;
R%is H, (C4-Cg)alkyl or phenyl;
20 R7 is H, (C1-Cg)alkyl, -C(0)-R"®, -C(Q)OR"" or —SO,R";
R8, R10 and R11 are independently selected from the group consisting of R!
and -OR, provided that when the optional double bond is present, R s absent;
R® is H, OH or (C1-Cg)alkoxy;
B is -(CH2)n3-, cis or trans -(CH2)naCR™=CR'"#(CHy)ns or
25  -(CH2)nsC=C(CHa)ns-, wherein n3 is 0-5, ng and ns are independently 0-2, and R12
and R122 gre independently selected from the group consisting of H, (C1-Cg)alkyl

and halogen;
C X is -O- or -NR6- when the dotted line represents a single bond, or X is -OH

or -NHR29 when the bond is absent;
30 Y is =0, =8, (H, H), (H, OH) or (H, {C4-Cg)atkoxy) when the dotied line

represents a single bond, or when the bond is absent, Y is =0, (H, H), (H, OH), (H,
SH) or (H, {C1-Cg)alkoxy); _

each R" is independently selected from H, (C1-Cg)alkyl, (Ca-Cg)cycloalkyl,
—~(CHa)nsNHC(O)OR ™, (CHz)n6NHC(O)R'®, —(CH2):eNHC(O)NR'R®,

35  —(CH2)neNHSO,R'®, ~(CH2)neNHSO:NR*R®, and -(CHz) nsC(O)NR*®R? where

neis 0-4, haloalkyl, and halogen; |

each R"™ is independently selected from H, (C1-Cg)alkyl, -OH,
(C1-Cg)alkoxy, R¥-aryl(C+-Cg)alkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, —(CH2)neNHC{O)OR'®, —(CHa)eNHC(O)R'®,



30 Yis =0, =S, (H H, (H OH or (H (Cl-C6)al koxy) when the dotted line
represents a single bond, or when the bond is absent, Y is =0, (H H), (H,
OoH, (H SH or (H (Cl-C6)al koxy); each R13 is independently selected from
H, (Cl-C6)al kyl, (C3-C6)cycloal kyl, -(CH2)~6NgHC(O) OR16b,

- (CH2) n6NHC( O) R16b, - (CH2) n6NHC( O) NR4AR5, 35 -(CH2)" 6NHS(2R16, -(CH2)"
6NHSO2NRARS, and - (CH2) "6C(O NR28R29 where n6 is 0-4, hal oal kyl, and

hal ogen; each R14 is independently seleet-ed fromH, (Cl-C6)alkyl, -OCH,

(C1- C6) al koxy, R27-aryl (Cl-C6)al kyl, heteroaryl, heteroarylal kyl,

het | t byd al - 6N - "~ 6NHC( O) R16b,
o C5 5] R Hek ] AR, S EH NN 6 CHebe D e R R AR it~ ( Ch0)
n6C( O NR28[RAL, \WECINRFERE Whére hak @emabgeh ah@ddivalkylobr RL3 and R14 taken

together forma,gpirocyclic or a heterospirocyclic ring of 3- 6 atons; 7
wherein at |ea$t 8nd Rt taken together fogmsaspitacydlie ppmhateragpiropydisiingsel 3y of
10 - (CH2) ﬁ% O) OR16b, - (CH2) n6NHC(O) R161, - (CH2) n6NHC( O) NR4AR5,

- (CH2) n6N 6, -(CH2) 16NHSO2NR4R5, and - (CH2) n6C( O NR28R29 where n6 is
0-4; R15 is absdwreintmresdtontootRY di RY is spleetahfrsmethal group domsistiagdfi s H,

i%ep?&éggéb%@'ﬁéféigﬁég:ﬁﬁw ) sgvg'gaﬁ'@jnatﬁ?iﬁgg%gféakylw Eﬁgnlyls and
; R | | alJrgkre
Ro2- 0 O O P S SR I ERAR R 151 T SRHOMR R Whiste
R21-aryl (O&isC¥al kyl , hal oal kyl, al kenyl, hal osubstituted al kenyl, al kynyl,

o1 Cr- o) al kit I bbr R Mgt fofeidansentereniaus sl Pord and s W8
reaot 00 NERI IR W br ORISRy SRS AR Y iy C
R28R29i ( CO) - NRIBYS imdepenend K¥lectddREMNe YrOliB NoR2Rling of 169 @)y, -
phenyl and benzyl;
R is H, alkoxy, (C1-Cs)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl-, RZ-0-C(0)-(C1-
Ce)alkyl-, (C3-Cs)cycloalkyl, R*'-aryl, R?'-aryl(C4-Cg)alkyl, haloalky!, alkenyl,
halosubstituted alkenyl, alkynyl, halosubstituted alkynyl, R*'-heteroaryl,
20 R?¥'-(C4-Cg)alky! heteroaryl, R%'-(C1-Cg)alkyl heterocycloatkyl,
RZR¥N-(C4-Cg)alkyl, R2R?N-(CO)-(C1-Cg)alkyl, R**R**N-(CO)O-(C+-Cg)alkyl,
RZO(COIN(R*)-(C1-Cg)alkyi, R*2S(0)N(R*®)-(C+-Cg)alkyl,
RZRZN-(CO)-N(R®)- (C1-Cg)alkyl, RPR?*°N-S(0)2N(R?*)-(C1-Cg)alkyl,
RZ(COIN(R®)-(C1-Cg)alkyl, R2R**N-S{0)2-(C1-Cg)alkyl, HOS(O)2-(C4-Cg)alkyl,
25  (OH)2P(0)~(C1-Cg)alkyl, R?®-S-(C1-Cg)alkyl, R®-S(0)~(C1-Cg)alky! or )
hydroxy(C+-Cs)atkyl);
R17, R18 and R'? are independently selected from the group consisting of
H, {C1-Cg)alkyl, phenyl, and benzyl;
R20 js H, (C1-Cg)alkyl, phenyl, benzyl, -C{O)RS or -SO2RE;
30 R21is 1 to 3 substituents independently selected from the group consisting
of H, -CM, -CF3, -OCF3, halogen, -NO», (C1-Cg)alkyl, -OH, (C1-Cg)alkoxy,
(C1-Cg)-alkylamino-, di-((C1-Cg)alkyl)amino-, NR®R?*(C4-Cg)alkyl-, hydroxy-(C+-
Cg)alkyl-, -C(O)OR'7, -COR'7, -NHCOR!16, -NHSO2R 16, -NHSO,CH,CF3, -
C(O)NRZR?, -NR®-C(0)-NR*R?, -S(0)R"™, -8(0),R" and -SR";
35 R*is H or {C4-Cg)alkyl;
R* is H, (C1-Cg)alkyl, -C(O)R%, -SO,R%, -CONHR? or ~SO,NHR?,;
R* is (C1-Cg)alkyl, hydroxy (C1-Cg)alkyl or NR®RZ-((C1-Cg)alkyl)-;



R28- (CO) N(R29) - (C1- C6) al kyl, R28R29N- S( O) 2- ( C1- C6) al kyl,

HOS(O) 2- (Cl - C6) al kyl, 25 (OH) 2P(0) 2- (C1-C6) al kyl, R28-S-(Cl-Co)al kyl,
R28-S(0O 2-(Ct-C6)al kyl or h yd roxy(C 1-C 6) a |l kyl ); R17, R18 and R19
are independently selected fromthe group consisting of H, (Cl-C6)alkyl,
phenyl, and benzyl; R20 is H, (Cl-C6)al kyl, phenyl, benzyl, -C(O R6 or
-S02R6; 30 R21 is 1 to 3 substituents independently selected fromthe group
consisting of H -CN, -CF3, -OCF3, hal ogen, -N02, (Cl-C6)alkyl, -OCH,
(C1-C6) al koxy, (Ct-C6)-alkylamno-, di-((Cl-C6)alkyl)am no-,

MNescoRte, - neo kRS, 38 BEpheanbetfent oy brpur oSS iiEnd
-S( O 2R13 @dCq ;, 35 R22 is Hor (C-Co)alkyl; R23 is H, (Cl-Co)alkyl,

-C(O R4, - S2R24,” - CONHR24 or - SO2NHR24;  R24 is (Cl-C6)al kyl, hydroxy
(C1- C6) al kyl oer\IRSHRZGJr(?Q subsiayents\de)ected frondtHRograupdcdrBistangeofithdependent | y

sel ected f t r NSL.Sti,Ng~0 nd | -CB6)al kyl: RR7 is 1, 2 or 3
subst i tuenqdé%ﬁigwe(%%g%@%@kﬁlr g‘&ﬁbé??@?@r i%@%n 'd ~H:a88) al kyl |

(C3- CB) cycl oal kg, 5 { LR A ; s F!??ﬂ aree,

I ndependent | y slfgél eact ed fromhthﬁgggcr’éc}ﬁal coﬁgiéggform? aﬂ,ﬂ’( -Q%%I (<('§1I ,

(G - Capal koxhrlkyRAT1Cyjalkoky R aaty(Cq-Ciatkyh heyéroahd] ssteesarymikgy, | '
hydroxy(Ci - C6) al kyl . (G -C8)al koxy(C,_-C6) al kyl, heterocycl yl,

het er ocycl @Mdépwpﬁl-%%@kylhé%%)a}kqu@rﬁz lahchetemrayslybhatetpsyalialitybrand

spi rocycl ir‘f'alt%lkgl' Reterospirocyclic ring of 3-6 atoms. 15 Thronbin receptor
ant agoni st conpolunds of_the present invention can have anti-thronbotic,
anti-platel et aBgt egdtR’dtakemtdgettierfos laespitdoycliaot aheté¢respirbeydiodingrof

ant '--_coaguétgntt activity. Thronbosis-related di seases treated by the
c{pounds 5P @9WPs i nvention include thronbosis, atherosclerosis,

restengsi s, hypeirbfibih MoefbohnRigoRRE EfpduNas e 'ésenbﬁﬂfghtiaﬂicbwrﬁave

nyocardi al infarction, glonerul onephritis, 20 thronpotic an

t hr onboentntijthrembotiokanti-platelghagenegation. antiatherosalerstic, @ntiegstenotic and/or
anti-coagulant activity. Thrombosis-related diseases' treated by the compounds of
this invention inciude thrombosis, atherosclerosis, restenosis, hypertension, angina
pectoris, arrhythmia, heart failure, myocardial infarction, glomerulonephritis,

20 thrombotic and thromboembolytic stroke, peripheral vascular diseases, other
cardiovascular diseases, cerebral ischemia, inflammatory disorders and cancer, as
well as other disorders in which thrombin and its receptor play a pathological role.

Certain embodiments of this invention also relate to a method of using at
least one compound of Formula | in combination with one or more additional
C 25 cardiovasular agents for the treatment of thrombosis, platelet aggregation,
coagulation, cancer, inflammatory diseases or respiratory diseases, comprising
administering a combination of at least one compound of formula | and at least one
additional cardiovascular agent to a mammal in need of such treatment. In
particular, the present invention relates to a method of using said combination in

30 the treatment of thrombosis, atherosclerosis, restenosis, hypertension, angina
pectaris, arrhythfnia, heart failure, myocardial infarction, glomerulonephritis,
thrombotic stroke, thromboembolic stroke, peripheral vascular diseases, cerebral
ischemia, cancer, rheumatoid arthritis, systemic lupus erythematosus, multiple
sclerosis, diabetes, osteoporosis, renal ischemia, cerebral stroke, cerebrai

35 ischemia, nephritis, inflammatory disorders of the lungs and gastrointestinal tract,
reversible airway obstruction, chronic asthma or bronchitis. It is contemplated that



cardi ovascul ar di seases, cerebral ischem a, inflamuatory disorders and
cancer, as well as other disorders in which thronmbin and its receptor play
a pathological role. Certain enbodinments of this invention also relate to a
nmet hod of using at |east one conpound of Forrmula | in conbination with one
or nore additional 25 cardiovasular agents for the treatnent of thronbosis,
pl at el et aggregati on, coagul ati on, cancer, inflamuatory di seases or
respiratory diseases, conprising admnigtering a conbination of at |east
one conpound of fornmula | and at |east one additional cardiovascul ar agent
to a in such treatnen In,_ parti u ar e prese I nvention
ol at o 18 CobIATN OF U T UanaaY R STyt B reAtig More BanEnsoh e
thronbosi giscafsBgliefkl erosis, restenosis, hypertension, angina pectoris,
arrhythm a, heart failure, nyocardial infarction, glonerulonephritis,
thrombotic st r &ame embodiventsoof tbednvardion rplate mgrmamltlaa chimpasitien

cr yt homat GBI ¢ MiaPELsANEIERN%G ufhlnier s BBhEE A =Bl onec chen o,

cerebral gb ndosfrfehmala |3nd StdBast ehe BEdibhal cardiovakainigraget il $or der s of
t he | ungs and gastrointestinal tract, reversible airway obstruction,

chr onl@ ~aPhafaaseutisaly @srepiable §3'T'§rconterrpl ated t hat -6 5 a conbi nation of
this invention Bﬁ&b%%gh éh& thB Ay rﬁ%nr?éfaﬁew% BQS thp&nbﬁi %g%ﬁf‘o?

|isted. Sone e i ments o I nvention relate to a arnaceut |
conposi ti antagmnsirdlmlm@chlmmwabustei OﬁBJSATeUBeGJBQfBe?,&Dmm& SefriahNosnbi nat i on

f at | f f | a. | st ddi t I

car di ovas D822 AR Rt 1945 6 BhiBish Sedn SreablEn iF i A R B Cosie

enbodi mentcenitfinatith wmw%b'&ﬁnbﬁ ad&tibRalldardivegs@ilara éﬁt@”flirﬂhé%‘é%ﬂh@ht of -
ant agoni st disclosed in any of US 6,063,847, US 6,326,380, U S. Seri al Noé )

09/ 881522 thiembasis platekst agoregationn ceagulation,mances: iaflammatonr Hisease®PEr ence:
P eat oun: PEHRIoN] 18805, o R80T phony SRERKTRRHbRLe AdRBkRn deT 17
i nf | ammat @lsmgdsad@@ﬂaamudhm thetrmatent pf thrombosis, atherpscitrasis, arestetrimens,
present invention relates to a, nethod of using, |d conbi pat.i |nthe
t r eat nent NYPERAPSIRNOINGINa PEkiariss @T"@V&@'ﬂ'@; hf*‘%@?@ﬁﬁ@f @WOCH;FE& §‘i“?ﬂw, angi na
pectoris, oishBMiibRephritiefrombatit $irBke MPERbEEAIbOlR s8okE! PEripheral vascular
20 diseases, cerebral ischemia, cancer, rheumatoid arthritis, systemic lupus
erythematosus, muitiple sclerosis, diabetes, osteoporosis, renal ischemia, cerebral
stroke, cerebral ischemié, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, reversible airway obstruction, chronic asthma or bronchitis.
it is further contemplated that the combination of the invention can be
25 provided as a kit comprising in a single package at least one compound of formula _
| in a pharmaceutical composition, and at least one separaie pharmaceutical Qj

composition comprising a cardiovascular agent.

DETAILED DESCRIPTION:
30 For compounds of Formula |, preferred definitions of the variables are as -
follows: |
The variable n is preferably 0-2, and more preferably 0. The optional double
bond is preferably absent (/.e., the bond is a single bond).
Q is preferably:



gl onerul onephritis, thronbotic stroke, thronboenbolic stroke, peripheral
vascul ar 20 di seases, cerebral ischem a, cancer, rheumatoid arthritis,
system c lupus erythematosus, multiple sclerosis, diabetes, osteoporosis,
renal ischem a, cerebral stroke, cerebral ischem a, nephritis, inflammatory
di sorders of the lungs and gastrointestinal tract, reversible airway
obstruction, chronic asthma or bronchitis. It is further contenpl ated that

t he conbi nation of the invention can be 25 provided as a kit conprising in a
singl e package at |east one conmpound of fornmula | in a pharmaceuti cal
conposition, and at | east one separate pharnmaceutical conposition

conpri sing a cardiovascul ar agent. DETAILED DESCRI PTI ON: 30 For conpounds of
Formula |, preferred definitiong of theRFarifa are as follows: The

variable n is preferably 0;2; 8nd nore pr gho. The optional double
bond is preferably absent %ﬁ?‘he bord i s n

gle bond). Qis
preferably: -7- 5 R13 Rl14 a R“‘Rl@r Rga Rr ao RI3 R13 Rra Rra

Rra R14 with the six-nmenbered\Q,ring bern e Iﬁraeferred. R13 is preferably
Hor -CH3. R14 is preferatt M or -cH3. ok i RE five-nmenbered Q ring,
preferably no nore than two R13 and R 4 suBstituents are other than

hydr ogen. ~ With théxeixsinembened Cerng beg inoge prefefredalit’y isipreferably Heor £0ids. R13

d R14 R ; t . th
P R13 any et Rt CR, ?@?%%?Vé‘-{"ﬁ%‘éﬂﬁ%%%&e@%%ﬁ%%#%f{&?m%?%?er Fed
Q rings ari@an ok adR betitymotppe other than hydrogen. For the six-membered

10  Qrring, preferably no more than four R'® and R substituents are other than
hydrogen, more preferably no more than two R and R substituents are other

( . than hydrogen.
' Especially preferred Q rings are:;

‘HyC. CHs
-"\,L R ch CH3
R R
AT y H  preferably shown as ;‘ij/ and ,
H H W

15 re§pectively.

In the preferred Q rings above, R is preferably —{(CH,)ssNHC(O)OR'™®, —
(CH)nsNHC(O)R'®, ~(CH2):sNHC(O)NR*R®, —(CHa)asNHSO,R™ or
—(CH2)nsNHSONR*R® wherein ng is 0-2, and R'®, R and R* are (C;-Cs)alkyl and
C 20 R%is H. More preferred are compounds of Formula | wherein R is -NHC(O)OR™®,
-NHC(O)R™®, -NHC(O)NR*R®, -NHSO,R"® or -NHSO,NR*R® wherein R"®, R"®
and R* are (C1-Cg)alkyl and R”is H. Even more preferred are compounds of
Formula | wherein R is -NHC(O)OR'®, -NHC(O)R'® or -NHC(O)NR*R?®, wherein
R and R* are (C1-Ce)alky! and R® is H.

25 R' and R? are preferably independently selected from the group consisting
of H and (C4-Cg)alkyl; more preferably, R' is (C1-Cg)alky! and R? is H; especially
preferred are compounds wherein R' is -CHs and R%is H.

R® is preferably H, -OH, (C;-Cs)alkyl, (C1-Cs)alkoxy, halogen,
(Ca-Cs)cycloalkyl, -C(O)OR' or -NR¥ZR?:; more preferably, R? is H or (C4-Ce)alkyl.

30 Het is preferably pyridyl attached to B by a carbon ring member, and is
preferably substituted by 1 or 2 substituents selected from W, more preferably 1
substituent. W is preferably R**-aryl or R¥'-heteroaryl. Aryl is preferably phenyl.



RR HHand H, preferably shown as and HHHHH 15 respectively. In the
preferred Qrings above, Ris preferably -(CH2)n6NHC(O OR I b

(CH2) n6NHC( O) R16b, - (CH2) "6NHC( O NR4R5, - (CH2) n6NHSO2R16 or -(CH2)"
6NHSO2NR4R5 wherein n6 is 0-2, and R'', R16 and R4 are (Cl-C6)al kyl and 20
R5 is H Mre preferred are conmpounds of Fornula | wherein Ris -NHC(O OR sb
-NHC(O R 6b, -NHC(O) NRAR5, -NHSO02R16 or-NHSO2NR4R5 wherein R16b Rrs and R4
are (C,-0C6)alkyl and R5 is H Even nore_greferred are compounds of Formula
I wherei N Ris -NHC(O OR16h, -NHC(O) R161 or-NHC(O NR4AR5, wherein Rr6b and

are_(C 25,R1 a r referably independently
sel ect &d h%%%qzﬁg '3&5@1%’%@“@&@% 521(5$ pF&SYﬁ?’ﬂé ?‘@%Qﬂﬂ@ﬂ" PE—pef erably,
R is (Clegﬁ)egﬂaMyF amslj &R2-CB,. H, especioial ly preferred are conpounds wherein
(1. G5 al Koy MaFbgehd @Séggeﬁyﬁyéa rity peslereotr 1 6f Geolobod more.
pr ef er abl yyreféBably H-bm‘—Cd—Q eSifackllypreferddd bes comppuatisoABoympl | Wierein Riched
to B by aﬁ?arg@ f1|é§g(%$cgﬁ§ and is preferably substituted by 1 or 2
substitue W nore preferably 1 substituent. Wis
pref ed@bl y R21%”;:Ipreferauly-l-he@lédenyCs)alkw:y,urao:;aprfeéerablw R)ghemyl -8- 5
o - o, especil o S a8pS of fians SR B TR M EHih O nS e Y
pr ef er abl @4 iar @ca asslefinegabover enorer prekerablyy R end a@pa@h . lapd ny
br ef er 1 ed gt CaROA Sere! FFé?ﬁ&‘i}llaﬂy y préffeaidtetdmp pRHIARRerin Big 1R H 10

RO is pref rab koxy; nore preferably, RO H Bis
preferablf’lfﬁ’ﬁ’lcﬁs !%L h4CR12 CR12a( CH2) n5- wherei n n4, ns R12 and

Rl2a age as defOnedralipuep relf@f&i BoipeLAls Ys tHAt whrdinRhéa bﬁaﬁﬁﬁblé‘bo@dld n4
and n5 are_each zeo. BT YA UL e SELEH, SRR YOS eI P B 1S ()
compounds is that wherein the optional single bond is absent, X is —OH, Y is
(H,0H) and R" is H. Compounds wherein the optional single bond is present, X is

—0-, Y is =0, and R" is absent are more preferred.

20 Especially preferred are compounds of Formula | wherein R is —HC(O)OR16b
wherein R'® is (C;-Cg)alkyl. R'® is preferably methyl or ethyl. Also preferred are
compounds wherein the R group is attached to the C-7 position of the Q ring, as
shown in Formula 1A below.

A preferred embodiment of the invention is a compound of Formula |A:
0O Rr® R0

S an -
RZ B (J
25 Het 1A

wherein R', R%, R%, R%, R™®, R"!, B, and Het are defined as preferred above. At
least one of ring carbon atoms 5-8 is preferably substituted with.
—(CH2)neNHC{O)OR'®, (CH2),sNHCOR'™®, —~(CH,).sNHCONR'R®,
~(CH2)ssNHSO2R™® or —(CH2)sNHSO;NR*R® wherein ns is 0-2, and R'®, R and
30 R*are (Ci-Cg)alkyl and R®is H. _
A more preferred embodiment of the invention is a compound of Formula
iB:



al kenyl, especially -CH=CH . 15 One group of preferred conpounds is that
wherein the optional single bond is present, Xis -0-, Yis =0, and R15 is
absent. Another preferred group of conpounds is that wherein the optional
single bond is absent, Xis -OH, Yis (H OH) and R15 is H Conpounds
wherein the optional single bond is present, Xis -0-, Yis =0, and R15 is
absent are nore preferred. 20 Especially preferred are conpounds of Fornula
| wherein Ris -HC(O OR 16b wherein R16{8-is (Ct-C6)al kyl. Rl6b is
preferably nmethyl or ethyl. Also preferred are conmpounds wherein the R
group is attached to the G 7 positiqq ﬁf the Qring, as shown in Fornula I A
bel ow. A preferred enbodi nent of theyi dfion is a conpound of Forrmula I A
ORBRIOB87 06 R R3871 R B 25_H »fein Rl, R2, R3, R8, RI10, RI1,
B, and Het are defined as preferred qbé | east one of ring carbon
atons 5-8 is preferably substitutﬁq;ﬁvi HE L (CH2) n6NHC( O) OR1eb,
_(CH2) n6NHCOR16b, - (CH2) n6NHCONRARS H -( ) N6NHSO2R16 or - ( CH2) n6NHSO02NR4ARS5
wher ei % né is 0-2, and Rleb, R16 and 30 are (Cl-C6)al kyl and R5 is H A
e

nor e ferred, epbodi nent of the inventi ?ts E”co ound of For,ula [IB: -9-
0 H Hp: 7 weenein ep%cpj,qi | sppstituted by an R%-aryl group, preterably an sz

group wherein R*" is preferably F or —CF.

-phenyl

Especially preferred are compounds of Formula IA or 1B wherein at least
one of ring carbon atoms 5-8 is -NHC(O)OR'® wherein R is (C,-Cg)alkyl. R™ is

10  preferably methyl or ethyl.

( : As used above, and throughout the specification, the following terms, unless
otherwise indicated, shall be understood to have the foliowing meanings:
"Subject" inciudes both mammals and non-mammalian animals.
“Mammal” includes humans and other mammalian animals.

15 The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties. It should be noted that any atom with
unsatisfied valences in the text, schemes, examples and tables herein is assumed
to have the hydrogen atom(s) to satisfy the valences.

’ The following definitions apply regardless of whether a term is used by itself

20 orin combination with other terms, unless otherwise indicated. Therefore, the
definition of “alkyl” applies to “alkyl” as well as the “alkyl” portions of "hydroxyalkyl”,

C ' “haloalkyl”, “alkoxy”, etc.
’ As used herein, the term "alkyl" means an aliphatic hydrocarbon group that

can be straight or branched and comprises 1 1o about 20 carbon atoms in the

25 chain. Preferred alkyl groups comprise 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups comprise 1 to about 6 carbon atoms in the chain.
“Branched” means that one or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkyl chiain. The alkyl can be substituted by one or .
more substituents independently selected from the group consisting of halo, aryl,

30 cycloalkyl, cyano, hydroxy, alkoxy, alkyithio, amino, -NH(alkyl), -NH(cycloalkyl), -
N(alkyl), (which alkyls can be the same or different), carboxy and —C(O)O-alkyl.
Non-limiting examples of suitabie alkyl groups include methyl, ethyl, n-propyl,



5 Het IB wherein Het is pyridyl substituted by an R21-aryl group, preferably
an R21-phenyl group wherein R21 is preferably F or-CF3. Especially
preferred are conpounds of Forrmula IA or 1 B wherein at |least one of ring
carbon atonms 5-8 is -NHC(O) OR16b wherein Rl6b is (Cl-C6)al kyl. R16b is 10
preferably methyl or ethyl. As used above, and throughout the specification,
the following terns, unless otherw se indicated, shall be understood to
have the foll ow ng neanings: "Subject"-HOcIudes bot h mammal s and

non- manmal i an ani mals. "Manmmal " i ncl udes humans and ot her manmal i an

animal s. 15 The ter opt i .onal uted tio substitution
with the SOPEIY %&nbfl typl“a‘&g’},t&'l' EB{ AN P%{uog H'&’I'be not ed t hat
any atom Yffudromeaal Iaﬁfjl@@m%@]ﬁ-@ﬁq {n the text, schenes, exanples and
tabl es herein is assuned” to hdve the hydr ogen atorr(s) to satisfy the

val ences. The fblkeayxh"m@emam\aﬂplms: hysiibganbeggraupstraiphtvaebranchedt erm i s

i cat ed coiHan el REomRaSRERET RBre Uplig fias A5 o G0 wRigIEA B8 .oy
as the "akbpjugafel dF mmugatbﬁdwemléiuényi gr&lp&@é@@bmﬂnsefzwmw etc. As
used herein, the term"al ky means, an al i phatic hédrocar ban group t hat can

be st1Qi gkarkan %tpmwetaem"bwﬁr@ég 2torapaiii J carbop Atews i twshain, epd 25
chain. Pr ‘ﬁicgré rfﬁg er ‘ g 3 154 %tfiﬁ 6C&4Bbh $Rorhs! nRtﬁé’EHémlzrr?é‘E@‘éﬁgﬁ%oﬁB ddh bEe

chai n. groups conprise 1 to about atons in
t he chai nsubstButmblh;ednemmetﬂaﬂmst@wtsamdepeadénﬂgeselebtqd frgnrdhpsgrsuph as

t hyl thyl. | tt t | Th
can be substriofiaaPb§R atof et dbaRYs it abd il dNenfifTy b exdBele 1 rom
th islbi : . k :
Al y L i 6 B I e B el s an
be t htd samBddrpantenyt ent), carboxy and -C(O O alkyl. Non-limting exanpl esJ

of psul 101 @, 21 Wher@ 81'Bfky| FANEFBRell loin bl bineh BrBIMS arid Ban3rdrSRPT 0PY!
trifluoromivaieit, thedienys alipleomny bnetatkdnylene, respect;vely, are used.
"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Useful alkoxy groups can comprise 1 to about 12 carbon atoms,

20 preferably 1 to about 6 carbon atoms. Non-limiting examples of suitable alkoxy
groups include methoxy, ethoxy and isopropoxy. The alkyl group of the alkoxy is
linked to an adjacent moiety through the ether oxygen.

"Alkynyl" means an aliphatic hydrocarbon group comprising at least one
carbon-carbon triple bond and which may be straight or branched and comprising

25 about 2 10 about 15 carbon atoms in the chain. Preferred alkynyl groups have
about 2 to about 12 carbon atoms in the chain; and more preferably about 2 to & )
about 4 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached to a linear alkynyl chain. Non-
limiting examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl, 3-

30 methylbutynyl, n-pentynyl, and decynyl. The alkynyl group may be substituted by
one or more substituents which may be the same or different, each substituent
being independently selected from the group consisting of alkyl, aryl and cycloalkyl.

"Aryl” means an aromatic monocyclic or multicyclic ring system comprising
about 5 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms.

35 The aryl can be substituted with one or more substituents, as defined above, which
may be the same or different. Non-limiting examples of suitable aryl groups



"Al kenyl " neans an aliphatic hydrocarbon group (straight or branched carbon
chai n) conprising one or nore double bonds in the chain and which can be
conj ugat ed or unconjugated. Useful al kenyl groups can conprise 2 to about 15
10 carbon atons in the chain, preferably 2 to about 12 carbon atons in the
chain, and nore preferably 2 to about 6 carbon atons in the chain. The

al kenyl group can be substituted by one or nore substituents independently
selected fromthe group consisting of halo, alkyl, aryl, cycloal kyl, cyano
and al koxy. Non-linmiting exanples of suilflabl e al kenyl groups incl ude

et henyl, propenyl, n-butenyl, 3-nethylbut-enyl 15 and n-pentenyl. Where an

PheYt orS 2 HERRE pRERIna MRS Ik, 1EEaHAILAGHERYPER FRidiE! glihar® V2 en

the terns alkylene and a ene; respective are used. OXy" means an
al kyl - O gmeansi anbivalertt phisaykdgroyp. mchuding srthe, mety aod Paya-sabstitutibbad.  Usef ul
al koxy groups c onprise, 1.to a}? t .12 carbgn atons, 20 preferably 1 to
about 6 carbon iﬁgﬁﬁ%l\gﬁglﬁe&?ﬁsitﬂ ‘E%‘&Pﬂf%cafb%ﬁ-t abl e al koxy groups

i ncl ude net hoxyyCgiibankyl” ashns PEARMSnatiE oAb XY maItRYBIiOfing BPs@ikoxy is
linked to an adj acent nmoiety through the ether oxygen.’ "Al kzgyl " means an

gnghatic ROANPHE TP U oigR kI f Garhgn atoms apiefeiadly abpwdniacabediiQ ri pl e
. ! G e
Sbout 15 cCplon RS PidEad by dbaRlBHgConh SRARG & MouPrRBEHmS 1 %, +,

abogt 12 cihbmyclmamh ﬁan bbtm:brstiaitacéI walinco nmonre]nmrefsebaﬂuhynmba?tde?ﬁnbdlaklﬁhﬂel yt 4
carbon ato n t chain. Bra ed negns that one or nore, r a .

ar oups sNchrT’?‘&fé" merihA Hetigr o B%{%@%&%ﬂ@%& s’fw@efetsoof;?wzﬁgmom?ﬂﬁ
chai n. n r'ldqf' ynyl ,
propynyl , Sycgg%gl)épﬂclgﬁ%@ rrlg? %dﬁyllo'fﬁyfnyl ,tﬁh?%en%ggl???ggﬁe%%cyny ?qﬂfhé

al kynyl gr blep-limailinpexanpes olisuitably multieydbc cyoivalkylsiistiudechdecaliiybh may be

E ﬁ o Dofbtradh EbupRE BoR RE - 2Chotod Bl JPRRE B B torekBRbOY or ot ¢
nmonocycl i chivalgmt rihige wikrein ithe gobys bﬁaﬁaﬂﬁmehﬁim&theﬁ@mt?ﬁ@l@d@@ﬂ%w’iﬁb@f bon
atons, preferably about 6 to about 10 carbon atons. 35 The aryl can be

substi t ut efOMAB- one or nore substituents, as defined above, which may be
the same or di fésfcRloxy(ELThATkIF RdfeRXRITN SfkyPEnSH! SuBRlittitdd bl t3b HYBFoxyl 1-
groups on two different carbon atoms.
20 © "Fluoroalky!", "diflucroalkyl® and "trifluoroalkyl” mean alkyl chains wherein
the terminal carbon is substituted by 1, 2 or 3 fluoroatoms, respectively, e.g., -CF3z,
-CH2CF3, -CH2CHF2 or ~-CH>CHaF.
- "Halogen” or "halo” refers to fluorine, chlorine, bromine or iodine radicals.
Preferred are ﬂudro, chloro or bromo, and more preferred are fluoro and chloro.
— 25 "Heteroaryl" means a single ring, bicyclic or benzofused heteroaryl group of
C 5 to 14 ring atoms, preferably about 5 to 10 ring atoms, comprised of 110 13
carbon atoms and 1 to 4 heteroatoms independently selected from the group
consisting of N, O and S, provided that the rings do not include adjacent oxygen
and/or sulfur atoms. N-oxides of the ring nitrogens are also included, as well as
30 compounds wherein a ring nitrogen is substituted by a (C4-C4)alkyl group to form a
quaternary amine. Examples of single-ring heteroaryl groups are pyridyl, oxazolyl,
isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, thienyl, imidazolyl, pyrazolyl, tetrazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, pyrazinyl, pyrimidyl, pyridazinyl and triazolyl.
Examples of bicyclic heteroaryl groups are naphthyridyl (e.g., 1, 5 or 1,7),
35 imidazopyridyl, pyrido{2,3Jimidazolyl, pyridopyrimidinyl and 7-azaindolyl. Examples



5 include phenyl, naphthyl, indenyl, tetrahydronaphthyl and indanyl.

"Aryl ene" nmeans a bival ent phenyl group, including ortho, neta and
para-substitution. The term"Boc" refers to N-tert-butoxycarbonyl.
"Cycl oal kyl" neans a non-aromatic nono- or nulticyclic ring system
conprising about 3 to about 10 carbon atons, preferably about 5 to about 10
10 carbon atons. Preferred cycl oal kyl rings contain about 5 to about 7 ring
atons. The cycl oal kyl can be substitutedisi th one or nore substituents, as
defined above, which may be the same or different. Non-limting exanples of

sui t abl_e cIoaIkIsmcIud cclo |, .cyc|lobutyl,.

cycl opbnt %@2\?} ﬂ%eéﬁﬁiylt Bups |gge in yﬂ‘l" Vméo@%aéﬂ’ EFB"%%%'HM abl e

mul ti cycl | r%(ﬁl. ) @% sy the
i ke, ™ oa yleg ”Wé L Igﬁéﬂ}?@eé gg‘??&ezs"%dnéoﬁﬁ m%ﬁ\?gllj enty ring, ¥6I n the
poi nts of tmrtzad’:ﬂmaeamylt d\lbmtjrmmmmmselsrmmtammaiedmgqrﬁ}pyndyﬂpamysudyl

"Di hydroxyéﬁ)a%y}isl lkyI " refers to an al kyI chain substltut ed by two hydroxy
groups on ot d rent carbon atoms. 20 "Fluoroal kyl", "difluoroal kyl" and

"trifluoroal kyl Théfﬁﬁlﬁ\ ey is é&@h?ﬁfé’&”@y ﬁﬂé‘snn?fﬁlﬁ@rmfﬁib 4y @@r&dfﬁsed ol s

substituted by 1 or 3 -fluoroa respecti vel {
_ CHeCHiB2 dretetqqzm;_mups alald@geﬁd nmmemanedv ab@@r e grcfunsoarenemedﬁpcgrpu@ B

brom ne orp, r br nd nore
pr ef erred %lfjﬂ?o @%ﬁ@rﬁ%‘? ?%%d%@ty ﬁﬁ'd#eg qu“@éwglﬁ{gr)’-’ﬁ?
bi cyclic qﬁnd)mbélsﬁbdtlﬂutﬁttbn@rnyla\gi’leble riig 5arb0n1b<y & ighou Vs to prwif er abl y
about 5 to 10 ring atons, nprised of 1 to 13 carbon atons and | to 4

%

het er oat oSy 9%@?)/”@@?@6{"@@ #ldii% he group consisting of N, 0 and S,
provi ded t hat ”F'Fetér'oﬁﬂélog P%eéﬁ'&‘?lauﬁj@ éﬁﬁ%‘e&%‘éf@%ﬁenﬁﬁﬁgﬂ%ﬁmﬁ% t@torrs

N-oxi des of the rin |tro ens are unds
wher eilh a % cagon atougeand 3 mﬁalsetermatemsbe)elected)fm)tm ydupy congisting 6bNSa

t h dyl
xazol yi . L bk Doy Tt o heBrodtoris gt Aopans JEXTRES . | davol v
pyrazol yl, hété?dcgé@a}{d Inn@é‘b?ezQﬂmi‘bhdlhﬂob@fﬂamy}”plpéﬂékﬁ‘@! FR6IpHotingy r azi nyl ,

pyrimdyl, pyrl azin and triazol of bicyclic heteroaryl
groups ar et mmh@hmdyth%nhgmy! 1, 35“@1{0'&”)71) Agfoxanylatetiahydemfuranyl,
Py dol 2. 3LiahaRhisbne i drAARHEhPhrlthyRgh, - azai ndol Y1 Exanpl es
20 The term “heterospirocyclic” refers to a spirocyclic structure containing 3 to
5 carbon atoms and 1 or 2 heteroatoms selected from the group consisting of N, S
and O, provided that the heteroatoms are not adjacent.
The term "optional single bond" refers to the bond shown by the dotted line

between X and the carbon to which Y and R15 are attached in the structure of

25 Formula l. The optional double bond represented by ===-- means that at least a .
single bond must be present, but that a double bond can be present; when the ()
double bond is present, R' is absent.

When R4 and RS join to form a ring with the nitrogen to which they are
attached, the rings formed are 1-pyrrolidinyl, 1-piperidinyl and 1-piperaziny},

30 wherein the piperazinyl ring may also be substituted at the 4-position nitrogen by a
group R7.

The above statements, wherein, for example, R4 and R5 are said to be
independently selected from a group of substituents, means that R4 and RS are
independently selected when attached to the same nitrogen, but also that where

35 an R4 or RS variable occurs more than once in a molecule, those occurrences are
independently selected. Similarly, each occurrence of R™ or R is independent of



-12- 5 of benzofused heteroaryl groups are indolyl, quinolyl, isoquinolyl,
pht hal azi nyl, benzot hi enyl (i.e., thionaphthenyl), benzim dazolyl,

benzof uranyl, benzoxazofyl and benzofurazanyl. Al positional isomers are
contenplated, e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl. The term"Het" is
exenplified by the single ring, bicyclic and benzofused 10 heteroaryl groups
as defined i medi ately above. Het groups are joined to group B by a carbon
ring nenber, e.g., Het is 2-pyridyl, 3-pynidyl or 2-quinolyl. The Het ring
‘can be substituted on any available ring carbon by a group W 1to 4 W
substituents can be.presgnt on a Het ring. "Heterocycloal kyl” means a 4 to 6
nmenber e sanyohherRridR cdnthe samg @ ring. 1Bhasecsiiiirrhinatherart wiltirecognize that

het er oat o LSt L rovi ded
that the nOCregengn bR e SR RS sfethe oot alsliuge s nos
are pyrrol highytan bepgeesentnyl , pi perazinyl, norpholinyl, thionorpholinyl,
t hi azol i di nyl, 3-di oxol anyl ,. 1, 4-di oxanyl, tetrahydrofuranyl,

t et r ahydr ot hi op#_@lﬂﬂ")% @&Pdﬂwt&nmwtdﬁ%t ongagyemetii¢al carbon atom

"het er ospi 59&%&5 gsrgraufieggqté@, iﬁcl%@irfgoél?/acr{tio?raérg SiehtiSomeid 3bmgrs3 0 S

carbon atons an r2 eroatons “sel ecte rom the group consisting of N,
S andi0, tauieingesiandaacematdscofdheaoonpouwnds ofdtorajlacle ivheEnthelyaxist) apg i onal

single bond" refers to the bon hown by..t he_dot.t ed .l i ne et ween and the
carbon to &ﬂﬁ“@mﬁa%ﬂoa%%m&%fg?f‘é‘&%@de W?'hﬁ?t’?ﬂtﬁné"%g%%qvﬁl al. The
optional dpdphersh9BatH ﬁ@feeﬁ#ﬁi@ﬁh PYadmixture"RRNihd Pbcethic rifdires. I1sdmale bond
must be present, but that a double bond can be present; when the double

bond is pr&arhe Preparadsusipg sanventianal technigHes eitben by seadding epticaly pwre Br t he

I tirﬁ%ﬁ”d? o C bR B AR o MEprp SRl HAIFEGA: CoMMBLRUITI Lo e
subst i 18t eHoahulahie |domess maynalso inchgda gbymetrigisomeri/e.gl vhabadeublabengnt s,

wherein, for exanple, R4 and RS are said to be . independently selected from
a group of ISRIBgeNt: ﬁﬂwglorﬁh@%fqrmofpﬁgeéﬁmmr&ﬁ@r} ﬁ%ﬂ“&!ﬁ%ﬂé&e‘ﬁh?@eéel ect ed

when att acBedidithd BeamdiBndlsd, W bre SHteMpifiel RRbAAG a1 of this invention.
Those skilled in the art will appreciate that for some of the compounds of
Formuta |, one isomer will show greater pharmacological activity than other
20 isomers.
-~ Typical preferred compounds of the present invention have the following
stereochemistry:

O
I
I

o)
{1}
Xihy

o

C CH, H t
' Het

with compounds having that absolute stereochemistry being more preferred.

25 Those skilled in the art will appreciate that for some compounds of Formula
[, one isomer will show greater pharmacological activity than other isomers.

Compounds of the invention with a basic group can form pharmaceutically

acceptable salts with organic and inorganic acids. Examples of suitable acids for
salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic,

30 salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic and other
mineral and carboxylic acids well known to those in the art. Preferred
embodiments include bisulfate salts. The salt is prepared by contacting the free
base form with a sufficient amount of the desired acid to produce a salt. The free



35 an R4 or R5 variable occurs nore than once in a nolecule, those
occurrences are independently selected. Simlarly, each occurrence of R13
or R14 is independent of -13- 5 any other R13 or R14 in the same Q ring.
Those skilled in the art will recognize that the size and nature of the
substituent(s) will affect the nunmber of substituents which can be present.
Conmpounds of the invention have at | east one asymetrical carbon atom and
therefore all isoners, including enantiggers, stereoisoners, rotaners, 10
tautomers and racemates of the conpounds of Formula (1) (where they exist)

are conterrpl ated as being part of this invention. The invention includes d
and | 5 i sbae® orMhmzytbe raeseraes bydeatingine saliwh aj sidtable AtuteaqAQLS

m xtures. I t her by
eacti ng BEFT ofifion 538028 AEPLELLUS LOMAE DLGRIGRRE, THRANEE BUSE fofth' |7
separ at i ndiffesofrensitotespectvesatidornt sdmewdratin sertainl phywicad pmembspsuc’rcl ude

geonetric isopers, .e.q., en a doybl e bond is prese Pol housform;
of “the. coRbSaNPUTL} pfak SPNErIS, bULHG $alf B Clhgtyist IEORB AR NUIRUEIRSBSCNE 5o ar e
cont enpl afgd tﬁa%ehfsrrﬁg f(ﬂaddr?aéeé Bf the :HV@Ht‘idrP”Coﬁkﬁb’iﬁd%‘ﬁf'thé%\}éhtnbh%éﬁ t |W )

appreciate that for some of the conpound For nul , one Isomer wil
show H} easlsp fpnarplr@cmlaogumllymceptam snkyataa, mwlumoglrsrdnts Typi cal

D or cocnen ot o8 Sombaind &7 B bR SRR ke IbPRYndS,ar
absol ut e ghRiheesdREs EarbbryItBodp). ETRERS @cbmgdunag)erhopﬁaﬁhaéélﬁitalup the art

w Il appreciate that for sone conpounds of Fornmnul a , one isoner will show
gr eat er pﬁ@(eeﬁeblﬁ@@l&samtfworgamy anﬁa:rrgamsé?ase% rexamplesahsuch saltsmare ke

| venti ons it bSOt Myl RALIR CGlh R dieP 55" AcrnpRldE vt "

organic an ani ¢ atl anpl es b sul € acl ormat i n
are higir oatd salts:formeldfmth phamhacqitically ace@;ﬂhble, amirfes suchoasaimmonial alkyt,

if"h'efy' | Camrlrr?(-l-,sl %ydroxya‘kyfam:%ucc i thyﬁﬁgém}nce an lthee! l(I;Re met hanesul foni ¢ and

"Solvate” means a physical association of a compound of this invention with

one or more solvent molecules. This physical association involves varying degrees

of ionic and covalent bonding, including hydrogen boﬁding. In certain instances the

20 solvate will be capable of isolation, for example when one or more solvent

molecuies are incorporated in the crystal lattice of the crystalline solid. "Solvate"

encompasses both solution-phase and isolatable solvates. Non-limiting examples

of suitable solvates include ethanolates, methanolétes, and the like. "Hydrate" is a

solvate wherein the solvent molecule is H>0.

25 Compounds of the present invention in which ng is O can be prepared by -
processes known in the art, for example by the processes described in US. {
6,063,847, incorporated herein by reference, and by the processes exemplified

below.
Compounds of the present invention in which ng is 1 or 2 are generally

30 prepared by processes in accordance with the following general scheme:



m neral and carboxylic acids well known to those in the art. Preferred
enbodi nents include bisulfate salts. The salt is prepared by contacting the
free base formw th a sufficient anobunt of the desired acid to produce a
salt. The free -14- 5 base formnmay be regenerated by treating the salt with
a suitable dilute aqueous base solution such as dilute aqueous sodi um

bi carbonate. The free base form differs fromits respective salt form
somewhat in certain physical properties,.qguch as solubility in polar
solvents, but the salt is otherwise equivalent to its respective free base
forns for purposgs of the invention. qu?ounds of the invention can 10 al so
form phar maceut i g, Hi ndd udi ng hydr at es. ; f
conmpounds of th COT . = C Y
a carboxyl group se _gonpounds for mypharyn bically acc&p

pot assi um cal ci um m n&mPCHeOMe@ gol d 8 : : cl uded
15 are salts fornmed with phargggeutically acceptable dimfenes such as Janmoni a,
al kyl am nes, FaiNcyl am nes, N-met hyl giicgm ne and the |ike. 2*Sgl vate”

means a physi cal e i
nore sol vent nol ecul esy” Thi s physi cal associ atjion i nvol ves varyi ng Gé€grees
of ionic and coval ent_)%ond#ng, including hydrdgen Bonding. In cert aj

i nstances the 20 soe wi || be capable ofI ation, for exanpl @
or nore sol vent nol ecul-€sare incorporated iR crystal lattice Bf
crystalline solid. "Solvate" enconpasses both sol ution-phase and i sol atabl e
solvates. Non-limting exanples of suitable solvates include ethanolates,
ga%panolates, and the |ikey "Hydrate"” is a solvate wRerging he sol vent

ecule is H2O 25 Conpoundd! af Ht he Rresent inventio ~AByis 0 can
be-prepared by processes i br océsses
described in US. _NgBbs3, 8 ar por at ed1)ieSdITi by refebenéey"and byMedre
processes exenpli fieaH bel gwy ogpounds of —the—presen ith eﬁkion i n wWhrth™n6
is 1 or 2 are generally 30 prepared by prdde¥ses in accordance with the
foll ow ng general schene: -15-

/]

Ketone 4 is subjected to a Wittig reaction to provide vinyl ether § which is
hydrolyzed under acidic condition to provide aldehyde 6. The aldehyde is reduced
to the alcohol 7 and converted to azide 8 via its mesylate. Reduction of the azido

10 group with Me3P provides the amine 9 which is treated with different electrophiles
to provide diverse analogs.



OHOw OHH\ Ph3P CH2OMCr HH 4N HC H | tBucK
dioxane INNN 1 | 6 FFF OHHOHHSOHOHN NaBH4 O H

1) MeSO2C H Me3P MeOHH2) NaNB N N\ Ii V1 78\~\ FF OHHOHHDO
HNH2 OHNHR r HH\ RX NN 9 10 5 FF Ketone 4 is subjected to a
Wttig reaction to provide vinyl ether 5 which is hydrolyzed under acidic
condition to provide al dehyde 6. The al dehyde is reduced to the alcohol 7
and converted to azide 8 via its mesyl at#6- Reducti on of the azido 10 group
with Me3P provides the amine 9 which is treated with different el ectrophiles

Lo Proyde iy ot iR s Bkambfis OF gt M Rl | PIEBR "9
examples, the following abbrewatlons are used: Et (ethyl); Me (methyl); Pr
(propyl); Ac (acetyl); rt (room temperature); PTLC (preparative thin layer
chromatography); THF (tetrahydrofuran); TBAF (tetra- n-butylammonlum fluoride);
Tips (tritsopropylsilyl); and Tf (trifluoromethanesulfonyl).

OHHOOHHOHH OH
4 5
H

10
Example 1
OH 4
WWNHCO,CHZCH,
0 o
HZ A
=N N
i ( -
N
L )
Step_1:
oH H OH H oDH H
d o} TI(OIPF)4 o AN H, g NHy
=2 Tlch. NHg -1 E— = ;_
HRH EIOH, CH,Cl; H\H HRH
————————
: N NaBH;CN : N + : N
MeOH
CFs CFs CF3
15 1 o2 P2

Compound 1, described in US 6,063,847, (1.95 g, 4.2 mmol) was dissolved
in EtOH (40 mt)} and CH:Cl> (10 ml). Then, NH;3 (g) was bubbled into the solution
for 5 min. The reaction mixture was C(O)Oled to 0 °C, and Ti(OiPr), (1.89 ml, 6.3
mmol) was added. After stirring at 0 °C for 1 h, 1M TiCl4 (6.3 ml, 6.3 mmol} was ,
20 added. The reaction mixture was stirred at rt for an additional 45 min and (__)
concentrated to dryness under reduced pressure. The residue was dissolved in
CH3O0H (10 m!) and NaBHaCN (510 mg, 8 mmol) was added. The resulting
suspension was stirred overnight at rt. The reaction mixture was pouredto 1 N
NaOH (100 ml) and extracted with EtOAc (3x 100 ml). The organic layer was
25 combined and dried with Na,S04. Removal of solvent afforded product 2 (1.2 g,
62% ). Further separation by PTLC (5% 2 M NH3; in CH3;OH/ CH,Cl;) afforded p-2
(spot 1) and o2 (spot 2) in a 1:2 ratio. p~2: 'HNMR (CDCl3): 5 0.81-1.15 (m, 2H),
1.11-1.38 (m, 4H), 1.42 (d, J= 6 Hz, 3H), 1.82-2.01 (m, 3H), 2.37 {m, 2H), 2.45 (br
m, 1H), 2.65 (m, 1H), 2.81 (m, 1H), 4.75 (m, 1H), 6.61 (m, 2H), 7.26 (m, 2H), 7.75-
30 7.85(m, 4H), 8.77 (d, J= 1.6 Hz, 1H). a-2: 'HNMR (CDCla): & 0.95 (m, 1H), 1.10-
1.40 (m, 5H), 1.41 (d, J= 6 Hz, 3H), 1.52-1.65 (m, 2H}), 1.75 (m, 1H), 1.84-2.0 {m,



exanpl es, the follow ng abbreviations are used: Et (ethyl); Me (nmethyl); Pr
(propyl); Ac (acetyl); rt (roomtenperature); PTLC (preparative thin |ayer
chr omat ogr aphy); THE (tetrahydrofuran); TBAF (tetra-n-butyl anmoni um
fluoride); Tips (triisopropylsilyl); and Tf (t(fluoronethanesulfony!). 10
Exanple 1 O H H n%\HCO2CH2CH3 H CF3 Step 1: OHHOHHOHHOO 714 NH3
O.nINH2 Oy N\H2 H\ EtOH CH2GQ2 H\HH-\H -- NaBH3CN IJ N MOH CF3 "
CF3 CF3 15 1 a-2 P-2 Conpound 1, descriped in US 6,063,847, (1.95 g, 4.2
mmol ) was dissolved in EtO—I (40 m) and CH2CI 2 (10 m ). Then, NH3 (g) was
bubbl ed into. the_sol uy mn. The reaction mxture was C(OOed to O
C, and JTi (&bbrd27 (M. 4 )m? 456”3 1"#&3@5 (s N2 (i s.tHs 70 (Mg 18, BET for 1
h, 1 MTi G, £18),F.26 (mS28)nuk)7. aequdesiW(dTbe &Rt ey, M xture was
stirred at_yt for an addi fional 45 mn )" concentrated to dryness
under red ressure. The residue was d| ssol ved in CH3OH (10 nl) and

NaBH3CN (510 rrgCoﬂwpnmU)a-\ne(s 18ddgy etﬁ')lflehfcﬁéidrmlat@(o 4uﬁ|zlem®teNV(@$ gy inr ed

oxt ractod eap A HeER a0 By 2y End ReadiBE RipuP wer st bbsr el
dri ed Mi t hPREQYBIOARSTexank, 6f1)dokavierd the fitts derdppund (00 ind, 7%}y, MS6294 ) .
Further sepas githen PRI 'Caibe e MM zdﬁsﬁl?li%*’sﬁ%/?)foﬁ%%ﬁ%eéhéﬁ 2

Example 1A

N-Methyl compound for comparison
CHy

~MNCO,CH>CH3

o

CF,

15 Step 1:
OH H OH H
\\\NHCH;; NHCH3
o] o
NHoCHg -4 Iz
1 HGH H 3 H
NGBHQCN
o~ =~ "N
CH40H C N + g
a4 CF3 CF3 B_‘4

Compound 1 (646 mg, 1.38 mmol) was dissolved in 2.0 M CH3NH; in
. CH30H (15 mi, 30 mmol) and stirred at rt for 5 min followed by addition of
C ' NaCNBHj3; (173 mg, 2.75 mmol). The reaction mixture was stirred at rt overnight

20 and concentrated to dryness under reduced pressure. Removal of the solvent
followed by PTLC separation (7% 1 M NH; in CH30OH/ CHCl,) afforded p—4 (spot
1, 76 mg, 11%) and a—4 (spot 2, 100 mg, 15%). p—4: 'HNMR (CDCls): & 1.15-1.24
(m, 5H), 1.42 (d, J= 6 Hz, 3H), 1.42-1.61 (m, 2H), 1.71-1.95 (m, 4H), 2.21 (m, 1H),
2.38 (s, 3H), 2.45 (m, 1H), 2.71 (m, 1H), 2.84 (m, 1H), 4.75 (m, 1H), 6.51-6.63 (m,

25  2H), 7.26 (m, 2H), 7.75-7.85 (m, 4H), 8.77 (d, J= 2.0 Hz, 1H). a—4: "HNMR
(éDCIa)Z 6 0.95 (m, 2H), 1.10-1.40 (m, 5H), 1.41 (d, J= 6 Hz, 3H), 1.82-1.95 (m,
5H), 2.38 (m, 2H), 2.42 (s, 3H), 2.65 (m, 1H), 4.79 (m, 1H), 6.51-6.63 (m, 2H), 7.26
(m, 2H), 7.75-7.85 (m, 4H), 8.77 (d, J= 2.0 Hz, 1H).



(spot 1) and a-2 (spot 2) ina 1:2 ratio. P-2: "HNWMR (CDCI3): 8 0.81-1.15
(m 2H, 1.11-1.38 (m 4H), 1.42 (d, J= 6 Hz, 3H), 1.82-2.01 (m 3H), 2.37
(m 2H), 2.45 (br m 1H), 2.65 (m 1H), 2.81 (m 1H), 4.75 (m 1H), 6.61
(m 2H), 7.26 (m 2H), 7.75 30 7.85 (m 4H), 8.77 (d, J= 1.6 Hz, 1 H). a-2:
IHNWR (CDC13): 3 0.95(m 1 H, 1.10- 1.40 (m 5H), 1.41 (d, J= 6 Hz, 3H),
1.52-1.65 (m 2H, 1.75 (m 1 H, 1.84-2.0 (m -17- 5 2H), 2.37 (m 1 H),
2.45 (m 1 H, 2265 (m 1 H, 3.42 (br_ ¢g-1 H, 470 (m 1 H, 6.61 (m 2H,
7.26 (m 2H) 7.75-7.85 (m 4H), 8.77 (d, J=1.6 Hz, | H). Step 2: Conpound
a 2 (110 g ethyl chloroformate (0.4 ml) and Et3N (0.5 m) in CH2Cl 2 (6
ed for 2 h. The reaction m xture was directly separated by 10
PTLC (EtOAc/hexane 1:1) to afford the title conpound (100 ng, 79%9. M5 nmlz

543 (M1 HRVB | cd f C3 4N204F3 1): 543. 2471, f d 543. 2467
ool 6 AGONIAVENA - 50 Toah SUhG ChERloReLs I0. 1578 A MBI -Gl r3

h5+5{ e& 15 C}?vé#e@ﬂﬁe‘d \%WHQ‘@hb‘H@h@tlod\lH%@ﬁl% @a@dﬂetﬂtiﬁse ﬂaté@B lCCgBO" '
a- ve In
2.0 M CHB l@%g'%ég ﬂﬁél‘i(o pRUTY "3’4 % fol | oned

by add ti @n+0v), HRmahﬁl fot T3 HBNLD,FH(M#): )557T262T, Efamt\d 6870620Ur e was
stirred at rt overnight 20 and concentrat ed to dryness under reduced
pressure. Renoval of the sol vent

Example 2

OH H

,.\\\NHCO:CHcha_
O
&

Y

15 Step 1:
oOH H o
OH H O Bl _)
S e o 0
B — bz H
HEH PO N
/'\ 3Et
() 7 g
6 “ g
) 8
Oips OTips
Phosphonate 7, described in US 6,063,847, (3.27 g, 8.1 mmol) was
dissolved in THF (12 ml) and C(O)Oled to 0 °C, foliowed by addition of 2.5 M n- ( )
BuLi (3.2 mi, 8.1 mmol). The reaction mixture was stirred at 0 °C for 10 min and J

20 warmed up to rt. A solution of aldehyde 6, described in US 6,063,847, in THF (12
mi) was added to the reaction mixture. The reaction mixture was stirred for 30 min.
Standard aqueous work-up, followed by column chromatography-(30-50% EtOAc
in hexane) afforded product 8. "HNMR (CDCls): & 0.92-1.38 (m, 31H), 1.41 (d, J=
6 Hz, 3H), 1.40-1.55 (m, 2H), 1.70-1.80 (m, 2H), 1.81-1.90 (m, 2H), 2.36 (m, 2H),

25  2.69(m, 1H), 3.89 (m, 4H), 4.75 (m, 1H), 6.28-6.41 (m, 2H), 7.05-7.15 (m, 2H),
8.19 (br s, 1H).

30



foll owed by PTLC separation (7% 1 MNH3 in CH3OH CH2Cl2) afforded p-4 (spot
1, 76 ng, 11% and a-4 (spot 2, 100 ng, 15%.0-4: '"HNWR (CDCI3): 6 1.15-1.24
(m 5H), 1.42 (d, J=6 Hz, 3H), 1.42-1.61 (m 2H), 1.71-1.95 (m 4H), 2.21
(m 1 H, 2.38¢(s, 3H, 2.45(m 1 H, 2.710 (m 1 H, 2.84 (m 1H, 4.75

(m 1 H, 6.51-6.63 (m 25 2H), 7.26 (m 2H), 7.75-7.85 (m 4H), 8.77 (d, J=
2.0 Hz, 1H). a-4: 1HNMR (CDCI3): 8 0.95 (m 2H), 1.10-1.40 (m 5H), 1.41
(d, J= 6 Hz, 3H, 1.82-1.95 (m 5H), 2.8 (m 2H), 2.42 (s, 3H), 2.65 (m
1H), 4.79 (m 1H), 6.51-6.63 (m 2H), 7.26 (m 2H), 7.75-7.85 (m 4H), 8.77

(d, J= 2.0 Hz, 1 H. -18- 5 Step 2: Conpound a-4 (50 ng), ethyl

chl orof’ormio. 15 M) and Et3N (0.3 m) in CH2C (5 mM) were stirred for
2 h. The reaction mxture was directly sepanated®by PTLC (Et OAc/ hexane,
1:1) to afford the title conpound (48 ny, mz 557 10 (Mtl). HRVB

Cal cd for C31H36N204F3 (M+l): 557. 2887, foddd&E 357.2620. Exanple 2 OHH
% \ NHCO2CH2CH3 O HH CJ /1 F8 15—Step—1. HO OHHO- n-BuLi p THF. CC
'~ 0 olHH H- HPO3Et2 H\O N7 6 |i lza OTips Olips Phosphonate 7,
described in US 6,063,847, (3.27 g, 8.1 mmvl )spkas ?

OH

Compound 8 (2.64 g, 4.8 mmol) was dissolved in THF (48 ml). The reaction
mixture was C{O)Oled to 0 °C followed by addition of 1 M TBAF (4.8 ml). The
reaction mixture was stirred for 5 min followed by standard aqueous work-up.

10  Column chromatography (50% EtOAc/hexane) afforded product 9 (1.9 g, 100%).
: "HNMR (CDCls): & 1.15-1.55 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m, 3H),
( | 1.85-1.90 (m, 1H), 2.36 (m, 2H), 2.69 (m, 1H), 3.81 (m, 4H), 4.75 (m, 1H), 6.18-
6.45 {m, 2H), 7.19 (br s, 2H), 8.19 (br s, 1H).

Step 3:
o H O’>
0] o)
9 L HE\T-E
Pyridine
: N 10
15 OTf

To a solution of compound 9 (250 mg, 0.65 mmol)} in pyridine (5 ml)
C(0)Oled to 0 °C was added TH0 (295 pL, 2.1 mmol). The reaction mixture was
stirred overnight at rt. Standard aqueous work-up followed by column
= chromatography afforded product 10 (270 mg, 80%). 'HNMR (CDCl3): § 1.15-1.55
C, 20 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.70-1.82 (m, 3H), 1.85-1.80 (m, 1H), 2.36 {m, 2H),
2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m, 1H), 6.42-6.68 (m, 2H), 7.25 (m, 1H), 7.55 (m,
1H), 8.49 (d, J= 2.8 Hz, 1H).

Step 4:
oH H O
K:COs3, Pd(PhsP)y ¢ o
10 —
PhMe, Hy0, EtOH H
B(OH),

F 11

n
i3 |

25



dissolved in THE (12 mM) and C(OOed to 0 C, followed by addition of 2.5 M
n- BuLi (3.2 m, 8.1 nmmwl). The reaction m xture was stirred at 0 C for 10
mn and 20 warnmed up to it. A solution of al dehyde 6, described in US
6,063,847, in TlI-1F (12 mM) was added to the reaction m xture. The reaction
m xture was stirred for 30 mn. Standard aqueous work-up, followed by

col umm chromat ogr aphy (30-50% Et OAc i n hexane) afforded product 8. 1HNWVR
(CDCI3): 8 0.92-1.38 (m 31 H), 1.41 (d,_%%: 6 Hz, 3H), 1.40-1.55 (m 2H),
1.70-1.80 (m 2H), 1.81-1.90 (m 2H), 2. (m 2H), 25 2.69 (m 1H), 3.89
(m 4H, 4.75 (m 1H), 6.28-6.41§m 2H), 7.05-7.15 (m 2H), 8.19 (brs,
1H). 30 -19- 5 Geewond dCHSE0@NgDT4: mmol)r BAfugopheryl borpichacid 8Toypdudd 8

> 64 g, . . T : ot
G0 G oa (oSIERd 804500 fid 386 rimblvrd dplRgiaf it 4 2holy FRA (R, 40
ni xt ure wa@and EQH{Q7 sl)in 8 sanledihe. yndenan atmospieieel MarRd(Eh:P ko
Col umm ggzg%%trﬁg!@.ﬁhﬁnﬁ%g%% %Blé?.e%%erbaéﬁér?hﬂﬂﬁr@m at@d & 1809C ") -
1HNWVR ( 3): 1.15-1.55. (m ,6H), 1.41 ()S’techGHz’ 3H), 1.70-1.82 (m
3H), (. 1hysder by ﬂ‘rﬂe reagijon mixiyre was 54(P)Oegdowmto 1t poured da EtQACABY 4. 75
(m 149, r@ngja%d Wadthed With 2¥iter f2X3D (iI). Fhe BHDAcolftidrPivas dribdbith Reitd; O H
H O- 00 ~ and gg)r%c?enl#ra-'téﬁ_' at %Jdc%'dn;?reys&r% tolg?veo-zla_fresidue. Preparative TLC

separation of the residue (50% EtOAc in hexane) afforded product 11 (445 mag,

89%). 'HNMR (CDCls): & 1.15-1.59 (m, 6H), 1.43 (d, J= 6 Hz, 3H), 1.70-1.79 (m,

2H), 1.82 (m, 1H), 1.91 (m, 2H), 2.41 (m, 2H), 2.69 (m, 1H), 3.91 (m, 4H), 4.75 (m,

15 1H), 6.52-6.68 (m, 2H), 7.15 (m, 1H), 7.22 (m, 2H), 7.35 (m, 1H), 7.44 (m, 1H),

7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H). | C\ 2
Step 5:
oH H
8]
1N HCI % 2
11— THRWM
Acetone, 50 °C N

12

Compound 11 (445 mg, 0.96 mmol} was dissolved in a mixture of acetone
20 (10 mband 1 N HCI (10 mi). The reaction mixture was heated at 50 °C for 1h.
Standard aqueous work-up followed by preparative TLC separation (50% EtOAc in
hexane) afforded product 12 (356 mg, 89%). HNMR (CDClz): 8 1.21-1.45 (m, 2H),
1.47 (d, J= 5.6 Hz, 3H), 1.58-1.65 (m, 2H), 2.15 (m, 1H), 2.18-2.28 (m, 2H), 2.35- ( }
2.51 (m, 5H), 2.71 (m, 1H), 4.79 (m, 1H), 6.52-6.68 (m, 2H), 7.15 (m, 1H), 7.22 (m, —
25 2H),7.35 (m, 1H), 7.44 (m, 1H), 7.81 (m, 1H), 8.77 (d, J= 1.2 Hz, 1H).

Step 6:
oH H oH H
TI(OfPI’h o "‘\NHZ g NH2
TiClg, NH; (8) w2 s
" EtOH, CH,Cl, H uH H S H
MNaBHICN N * Z N
CHaOH xS g
o—13 B-13
F F

Compound 12 (500 mg, 4.2 mmol) was dissolved in EtOH (40 ml) and
CH,ClI> (15 ml) NH3 {g) was bubbied into the solution for 5 min. The reaction
30 mixture was C(O)Oled to 0 °C followed by addition of Ti(OiPr)s (1.89 mi, 6.3 mmol).
After stirring at 0 °C for 1 h, 1M TiCl, (6.3 ml, 6.3 mmol) was added. The reaction



To a solution of conpound 9 (250 ng, 0.65 mml) in pyridine (5 M) C(Oded
to 0 C was added Tf20 (295 L, 2.1 mmol). The reaction m xture was stirred
overnight at it. Standard aqueous work-up followed by col unm chromat ogr aphy
af forded product 10 (270 ng, 80% . "HNWR (CDCI3): 8 1.15-1.55 1 20 (m 6H),
1.41 (d, J=6 Hz, 3H), 1.70-1.82 (m 3H), 1.85-1.90 (m 1 H, 2.36 (m 2H),
269 (m 1 H, 392 (m 4H, 475 (m 1 H, 6.42-6.68 (m 2H, 7.25 (m 1
H, 7.55 (m 1 H, 8.49 (d, J=2.8 Hz, 1 H. Step 4: 0 HH 0~ K2C03, Pd(Ph
3P)4 OO 10 - PhMe, H2OL EtOHHH B(OHP2-N I~ ~ F 11 CF 25 -20- 5
Compound 10 (560 ng, 1.1 mol), 3-fluorophenyl boronic acid (180 ng, 1.3

ol 359 K Rk 3 R AP hutha SR SRS bt iepa 20
Pd( Ph3P) 4 ptelsbrery The. résidueokas dissokeddn CHEOH (tatl) and RaBidsEN B0 heptdd at
pour ed to Pl WRSGAAdR, THE c6 il Aielpel SitBa oFeRiohfat A melsBafidon
sol uti on weixigre w@swpauredidetds Naﬁdd_(&%@éhandteati‘a_atecfrwiﬂh&g@Pm(éxsl@Oemt)o gi ve
2 orded pBaRaat fersvas cSRBRIEH s Wi ERCQL RaMidal Gonehe MRT®) |
e b (o s e SR (% e
L an ot*Z] 4 } : - : -1438 (m,' -
IR ¥ VI .%%@ !ﬁg :?:? V51195 (m, 519), 484 {m: 2H), 54t (Enn,]ml), 535 '
1H), 3.38 (br s, 1H), 4.78 (m, 1H), 6.59 (m, 2H), 7.15 (m, 1H), 7.26 (m, 2H), 7.36
(m, 1H), 7.42 (m, 1H), 7.82 (m, 1H), 8.77 (d, J= 2 Hz, 1H). a—13: "THNMR (CDCls):
~ 15 80.95(m, 2H), 1.02-1.35 (m, 6H), 1.41 (d, J= 6 Hz, 3H), 1.82-1.95 (m, 4H), 2.37
( : (m, 2H), 2.69 (m, 2H), 4.71 (m, 1H}, 6.71 (m, 2H), 7.11 (m, 1H), 7.25 (m, 2H), 7.38
(m, 1H), 7.42 (m, 1H), 7.80 (m, 1H), 8.76 (d, J= 1.6 Hz, 1H).
Step 7:
Compound a—13 (300 mg, 0.71 mmol) was dissolved in CH2Clz (10 mi)
20 followed by addition of Ef3N (0.9 ml). The reaction mixture was C(O)Oled to 0 °C
and ethyl chioroformate (0.5 ml) was added. The reaction mixiure was stirred at rt
for 1 h. The reaction mixture was directly separated by preparative TLC (EtOAc/
hexane, 1:1) to give the title compound (14) (300 mg, 86%). MS m/z 493 (M+1).
HRMS Calcd for CogH3aN2OsF (M+1): 493.2503, found 493.2509.
25
Example 2A

N-Methyl compound for comparison
H H CHy

' 0
C . AJNCO,CHLCH4
o 8]
H
N

H =
-~
2

-n

30 -



Step 5: OHHO INHC 0 11 H Acetone, 50 CN 12 F Conpound 11 (445 ny,
0.96 mmol ) was dissolved in a mxture of acetone 20 (10 m) and | N HCO (10
m). The reaction m xture was heated at 50 C for 1h. Standard aqueous

wor k-up followed by preparative TLC separation (50% Et QAc in hexane)

af forded product 12 (356 ng, 89% . "HNWR (CDCI3): 6 1.21-1.45 (m 2H), 1.47
(d, J= 5.6 Hz, 3H), 1.58-1.65 (m 2H), 2.15 (m 1 H, 2.18-2.28 (m 2H),
2.35- 2.51 (m 5H), 2.71 (m 1 : 479@ 6.52-6.68 (m 2H), 7.15
(m 1H, 7.22 (m 25 2H), 735(m 1 H 44(m 1H, 7.81 (m 1 H, 8.77
(d, J=1.2 Hz, 1 H. Step 6: 0O HHOHH Ti(QPr)4 ol NH2 NH2 Ti Cl4, NH3
(g) 125Et (&E_D_GHZQIZ H==HHH NaBH3CN N CH30H 1 i | a-13 11-13 F F
Compound 12 (500 nmg, 4.2 mml) waso di soI ved [ HE o (40 m) and CH2CI 2 (15

m) NH3 (g) was bubbled into the ,omo Tor t reaction 30 nixture
was C(OOAed to 0 C fol |l onedwisy: addf#on of T| )4 (1.89 m, 6.3 nmmol).
After stirring at 0 C for?} MT|4(63 3mm|) vvas added. The

reaction -21- 5 m xture was &rred atyit for 45 9 n and concentrated to

dryness under reduced

F a-15 p-15
Compound 12 (130 mg, 0.31 mmol) was dtssolved in 2.0 M CH3NHz in
CH3OH (5 ml, 10 mmol). After stirring at rt for 5 min, NaCNBHj; (40 mg, 0.62
mmol) was added. The reaction mixture was stirred at rt overnight. Removal of
10 the solvent followed by PTLC separation (7% 1 M NH3 in CH30H/ CH,Cl,) afforded
B-15 (spot 1, 20 mg, 15%) and a—15 (spot 2, 25 mg, 19%). p-15: "HNMR -
(CDCla): & 1.15-1.25 {m, 5H), 1.42 (m, 3H), 1.42-1.61 (m, 2H), 1.75-1.90 (m, 3H), &)
2.25-2.45 (m, 2H), 2.41 (s, 3H), 2.70 (m, 1H), 2.85 (m, 1H), 4.75 (m, 1H), 6.51-6.61
(m, 2H), 7.11 (m, 1H), 7.23-7.27 (m, 2H), 7.35 (m, 1H), 7.45 (m, 1H), 7.80 (m, 1R),
15  8.76 (d, J= 2.4 Hz, 1H). a-15; "THNMR (CDCl3): & 0.90 (m, 2H), 1.10-1.35 (m, 5H),
1.41 {d, J= 5.6 Hz, 3H), 1.82-2.01 (m, 4H), 2.36 (m, 2H), 2.39 (s, 3H), 2.565-2.65 (br
s, 1H), 2.71 {m, 1H), 4.79 (m, 1H), 6.51-6.63 (m, 2H), 7.08 (m, 1H), 7.26 (m, 2H),
7.34 (m 1H), 7.42 (m, 1H), 7.81 (m, 1H), 8.76 (d, J= 2.0 Hz, 1H).

20 Siep2:
Compound a—15 (25 mg, 0.06 mmol) was dissolved in CH2Cl> (5 mi)

followed by addition of Et;N (0.2 ml). The reaction mixture was C(QO)Oled to 0 °C
and ethyl chioroformate (0.1 m) was added. The reaction mixture was stirred at rt
for 1 h. The reaction mixture was directly separated by preparative TLC

25 (EtOAc/hexane, 1:1) to give the title compound (25 mg, 85%). MS m/z 507 (M+1).
HRMS Calcd for CspHasN204F (M+1): 507.2659, found 507.2652.

R

Example 3

oH H

WNHSO,CH,
O

H =y

ly

1]

I

-
S

=Z
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pressure. The residue was dissolved in CH3OH (10 m) and NaBH3CN (510 ng, 8
nmol ) was added. The reaction m xture was stirred overnight at it. The
reaction mxture was poured to 1 N NaOH (100 m) and extracted with Et OAc
(3x 100 m). The organic |ayer was conbined and dried with NaHCO3. Renoval
of solvent and 10 separation by PTLC (5% 2 MNH3 in CH3OH CH2Cl 2) afforded
(3-13 (spot 1, 30 ngy, 69 and a-13 (spot 2,98 ng, 20% . R-13: ' HNMR
(cbCl3): 31.50-1.38 (m b5H), 1.42 (d, J= 6 Hz, 3H), 1.51-1.75 (m 5H),
1.84 (m 2H), 2.38 (m 1 H, 2.45 (m 12%), 3.38 (br s, 1 H, 4.78 (m 1
H, 659 (m 2H), 7.15 (m 1 H), 7.26 (m 2H), 7.36 (m 1H), 7.42 (m 1H),
7.82 (m 1H), 8.77 (d, J= 2 Hz, 1H). a-13:"HNMR (CDCI 3): f 15 3 0.95 (m
2H) , 1502-1. 35 (m 6H, 1.41 (d, J=6 Hz, 3H), 1.82-1.95 (m 4H), 2.37 (m
2H), 2.69 (m 2Ehmpbund d-M3 ¢ 0Hng, 6.02Lmamal Qb&dis%ohﬂedmcm%(t%,(smﬁ (m 2H),
Y

7.38 7.42, (.1 1 . 80 1 ,..8.76 . (d, J= 1 . St
o faiaved byamiditin SpEbN (BT E0e aAcion Bae v 61O TPk 199 by > P
fol | owed bancaGiH;SME! (9.2EnGMasladded.) Tha heactionahbeurenivas efigredas rdeO @, ed t o

ctirrod at 1 redepRRRRRds Biechndnddieotel Ghoalolil PG ERAFIRENERE, "

pr epariét i vE1TtaOgivEthaditle coenpmand 10Imgt 84 %) VdStinéz 499 (M+dpnpiRME Qdldd fdr300
ng, 869% . .. I I OH34N204F . (M+l): 493. 2503,
f ound 493%5@ﬁ%%%%%4§2m%$£3g%8ﬁd for conparison OHH CH3

Jt YAWCO2CH2CH3 H H N 30 -22- 5 Step 1: OHHOHMHI ', ANHCH3 O NHCH3
Example 4
QN v ANHCONHCH.
) fis 3
“ N
\
15 F

Compound a—13 (50 mg, 0.1 mmol) was dissolved in CH,Cl (5 ml) followed
by addition of CHsNCO (250 mg). The reaction mixture was stirred at rt for 1 h.
The reaction mixture was directly separated by preparative TLC (CH30H/ CH2Cly,
7%) to give the title compound (60 mg as HCl salt, 98%). MS m/z 478 (M+1).
20 HRMS Calcd for Cagt33N3OsF (M+1): 478.2506, found 478.2516.

Example §

oH H

C _ ;I::b..\wncocna
o

25 Compound a—-13 (50 mg, 0.1 mmol) was dissolved in CHzCl> (3 mL)
followed by addition of Et;N (0.5 mL). The reaction mixture was C(O)Oled to 0 °C
and acetic anhydride (0.2 mL) was added. The reaction mixture was stirred at rt
overnight. The reaction mixture was directly separated by preparative TLC
(CH3;0H/ CHCl2, 8%) to give the title compound (52 mg, 94%). MS m/z 463 (M+1).

30 HRMS Caled for CasH3aN2O3F (M+1): 463.2397, found 463.2399.



NH2ZCH3 OH '~ H H 12 --
(130 ng, 0.31 mml) was dissolved in 2.0 MCH3NH2 in CH3COH (5 m,
NaCNBH3 (40 ng, 0.62 nmol) was added. The

After stirring at
reaction m xture was stirred at

rt for 5 mn,

NaBH3CN N + CH3OH F a-15 |

rt overnight. Renoval

foll owed by PTLC separation (7% 1 M NH3 in CH3CHI

(spot 1, 20 ng, 159 and a-15 (spot 2, 25 ng, 199%.
1.15-1.25 (m 5H),
2.25-2.45 (m 2H),
6.51-6.61 (m 2H) ,

(m 1
4H), 2. 36 éfe

(m 1H), 6.51-6.

1.42 (m 3H),
2.41 (s,
7.11 (m

ared,39 (s,
3 (m 2H),

(m 1H, 7.81 (m 1H),

Et 3N (0.2 ).

( Et OAc/ hexane,

1H),
: Hz, 1H). a-15:
0.90 ( 2H) 1U§'09%h%wtﬁpdgqpscnqembw. cym;y?@?ﬁrzqf theyfoll
2.55-2.65 (br s,
7.08 (m AH) w 7.26 (m 2H)
8.76 (d, J=
(25 nmg, 0.06 mmol) was dissolved in
The reaction m xture
chloroformate (0.1 m was added. The re
| h. The reaction mxture was directly

1:1) to give the title ¢
(Mr1).  HRVS Cal cd for C30H3BN204F ( MH1)S

1.42-1.61 (m 2H),

2.70 (m4.1H), 2.85 (m 1H),
7.23-7.27 (m 2H),

J= 2

3 O H H\WANERSKRPBan@R ardhs dbfidél in Table 1:

ound (25 ng,
7. 2659,

F [}-15 Compound 12
10 nmol ) .

of 10 the sol vent
CH2Cl 2) afforded P-15
(3-15: 1HNMR (CDCI 3):
1.75-1.90 (m 3H),
4.75 (m 1H),
7.35 (m 1 H),
1HNVR ( CDCI 3) :
qwugg%n@iur@m
1H), 2.71 (m 11-1),
7.34 (m1 H),

S

7.45

S

4.79
7.42

20 Step 2: Conpound a-15
foll owed by addition of

O0ed to 0 C and ethyl
lon m xture was stirred at
arated by preparative TLC 25
85% . Ms nfz 507
found 507.2652. Exanpl e

10 Table 1
Ex. R?! R Physical data
5 CF -NHCO--buty! MS (M+1):
3 z--Duly observed: 571
HRMS (M+1):
. CF -NHCO,CH
2 O:CHs observed:529.2323
o NHOO.CHCH HRMS (M+1):
8 CF3 NHCO-CH2CH, observed:543.2467
- N ch. | HRMS (M+1):
9 CF3 COLCHCH0CHs | | erved:573.2569
- HRMS (M+1):
10 H NHCO-CH,CH, observed:475.2592
» F <NHCO,CH,CH; | HRMS (M+1):
observed:493.2509
- - NP o HRMS (M+1);
12 CFs N(-PrICOCHCHs 4 1 erved:585.2951
- - — HRMS (M+1):
13 CF3 N(n-PrICOCHCHs | 1 erved:585.2051
1 p SHINHCOCH HRMS (M+1):
4 CFs3 3 observed:513.2362
] —-NHCOCH HRMS (M+1):
15 CF3 3 observed:513.2367
- = “INHCOCH,CH, | HRMS (M+1).
. observed:477.2560
o= - 3 HRMS (M+1):
HINHC _<| observed:489.2557
observed:463.2401
- - HRMS (M+1):
19 CFs NHCOCH,OCH; observed:543.2465
: - HRMS (M+1);
20 CFs NHCOCH0C(O)CHs | 1 erved:571.2416
: - HRMS (M+1):
21 CF3 NHCONHCH,CHs observed:542.2636

for

O



-23- 5 Compound a-13 (10 ng, 0.02 nmmol) was dissolved in CH2Cl12 (3 m)

foll owed by addition of Et3N (0.5 m). The reaction mxture was C(O Oed to
0 C and CH3S2Cl (0.2 m) was added. The reaction m xture was stirred at rt
for 1 h. The reaction mxture was directly separated by preparative TLC

(Et OAc/ hexane, 10 1:1) to give the title conmpound (10 ng, 84% . M5 m z 499
(Mtl). HRMVS Calcd for C27H32N2OAFS (M+1): 499. 2067, found 499.2071. Exanple

4 OHHI.. ONHCONHCH3 H ~H - N 15 -25F Conpound a-13 (50 ng, 0.1 mmol)
was dissolved in CH2ClI2 (5 m) foll owed by addi tion of CH3NCO (250 ng). The
reacti on pa-xt-uUk was—stirred-at—+rt+ for | i The regction-m xture was

directly [separated by -Qfgparati NHCONH]BIB@-V CH2 “F'?MS'/(%"'UO |veE the title
conpound k(60 npl as HCl salt, 98M4. NS mlz 478 (M-19Pbsonyeraas.2i%d f or

C28H33N30BFogMHL) : 478.12506, f OLREeNHEGORHGH. ExafpiRMS (M+#1)gj NHCDCH3 O H N
25 Conpound a-18 (50 ng, 0.1 mmpl) was di sso?ved ob§S*REH2A G325 1+ fol | oned

by additijo Et 3N (0.5 nL). Thegyp i t ur eHFR3S Pedto O C and
acetic arqhygg de (0.2 n‘1-5-) was a?dggwﬁllgﬁﬁg‘é%ti o1oﬁgéﬁ,§ggg%§6§3| rred at rt
over ni ght reaction.m xture neparati ve TLC
(CH3OH CHZéBZ, 8% to 'give the %}gé@m%ﬁ?\@ﬁ? P’WS b(/!)-rpl) Roo Mpdn z 463

MH1) . .
(M) 26 -CF; -NHSO,CHs SRS (M+1)'
observed:563.2198
27 -CF -NHSO,CH,CH HRMS (M+1):
: catichtls observed:549.2024
28 -CF -NHSO,CH-CH,CH; | HRMS (M+1):
: #wT2TIZYTE ) observed:577.2352
(/ , 29 H -NHSO,CHj3 HRMS (M+1):
cobserved:481.2164
30 -CF HNHSO,CH HRMS (M+1):
3 2R observed:549.2026
31 - F “INHSQO,CH,CH; | HRMS (M+1):

observed:513.2217

5 * Comparative example

10 compounds of the following structure were prepared,

wherein R and Ar are as defined in Table 2:
15

20



30 HRVMS Cal cd for C28H32N203F (M+1): 463.2397, found 463.2399. -24- 5 Using
t he nmet hods descri bed above, conpounds of the follow ng structure were
prepared, OHO,p'" H-" H N i \ | R21 wherein R2" and R are as defined in
Table 1: 10 Table 1 Ex. R21 R Physical data 6 -CF3 -NHCO2-t-butyl M5 (MHl):
C,9 observed: 571 7 -CF3 -NHCO2CH3 HRVMS (M+1l): observed: 529.2323 8 -CF3
- NHCO2CH2CH3 HRMB (Mtl): observed: 543.2467 9 -CF3 - NHCO2CH2CH2OCH3 HRMVS
(Mtl): observed: 573. 2569 10 H - NHCO2CH2¢#3 HRMS (Mtl): observed: 475. 2592
11 F ~NHCO2CH2CH3 HRMS (M+l): observed: 493. 2509 12* -CF3 -N(n-Pr) CO2CH2CH3
HRVS (Mt1l); . observed: 585. 2951 13* -CF3 -N(n-Pr)CO2CH2CH3 HRMS (M+1):
observed: GEADI®GRT (14 - CF3 - 11' | NHCOCHR HRMS (Me1): 1 1 _observed: 513. 2362

Ex. Ar R Physical data
322 |y wINHAG MS m/z 453 (MH*)
T,

33 [ NS wMNHCONHEL MS m/z 482 (MHY)
T,

34 NS WIINHCO,Et MS m/z 483 (MH*
35 N ~aNHCO,Et MS m/z 483 (MH* )
O, = :
36 w NHCO,Et MS m/z 483 (MH+)
37 m‘“ INHCO,Et MS miz 483 (MH+)
38 mc‘  .INHAG MS miz 453 (MH+)
40 " % SIINHAG MS m/z 453 (MH+) -
O U
41 \(% “INHCONHE{ MS m/z 482 (MH+)
42 " ¢ “INHCO,Et MS miz 483 (MH+)
O
43 \[% ~=NHCO,Et 'MS m/z 483 (MH+)
|
/.

The following analogs were prepared employing further variations of W
selected from substituted phenyl and heteroaryl groups:



15 -CF3 --ONHCOCH3 HRMS (Mtl): observed: 513.2367 16 F ""| NHCOCH2CH3 HRMS
(M+l): observed: 477:2560 17 F o HRVMS (M+tl): .unl NHC -a observed: 489. 2557
18 F -cNHCOCH3 HRMS (M+1l): observed: 463.2401 19 -CF3 - NHCOCH2OCH3 HRMS
(Mt1): observed: 543.2465 20 -CF3 - NHCOCH2OC( O CH3 HRMS (M+l): observed:
571.2416 21 -CF3 - NHCONHCH2CH3 HRMS (Mt1l): observed: 542. 2636 -25- 22 -CF3
- NHCONHCH3 HRMS (Mt1): observed: 556. 2795 23 F +NHCONHCH3 HRVMS (M) :
observed: 478. 2511 24 F - NHCONHCH2CH3 HRMS (M+1): observed: 492. 2669 25 F
- NHCONHCH2CH3 HRMS (Mtl): observed: 492. 288 26 - CF3 - NHSO2CH3 HRMS (M) :
observed: 563. 2198 27 -CF3 - NHSO2CH2CH3 HRMS (Mtl): observed: 549.2024 28
- CF3 - NHSQ2CH2CH2CH3 HRMS (1) : observed(:)5zl7. 2352 29 H - NHSQ2CH3 HRMS
(Mr1):  observed: 481. 2164 a R

o
H:iH
W
Z N
|

S Ar

wherein R and Ar are as defined in Table 3:

Table 3
( ’ Ex. Ar -R Physical Data
44 N MINHCO,Et MS mi/z 476 (MH+)
L
45 F «NHCO,Et MS m/z 493 (MH+)
SMe
46 \O WIINHCO,E MS miz 521 (MH+)
47 | TN . iINHCO,Et MS m/z 506 (MH+)
“OMe
48 - \@N IINHCO,Et MS m/z 477 (MH+)
N
|
49 | :N INHCO,Et MS m/z 476 (MH+)
' CONH
( o [y 2| INHCO,Et MS miz 518(MH+)
51 ; jN INHCO,Et MS miz 476 (MH+)
52 \@ NHCO,Et MS m/z 482 (MH+)
53 Eo INHCO,Et MS m/z 465 (MH+)
54 ON SNHCO,Et MS m/z 500 (MH+)
55 \ON ~=NHCO,Et MS miz 476 (MH+)




30 -CF3 """
HRVE ( MF1):

are as defined in Table 2:

| NHSCRCH3 HRVB (M¥1) :

""NNHAC MBS m z 453 (MH¥)

A111 NHCO2Et MB mi 2483 (MH+) 35
MS m z 483 (MH+) 37 ICl

453 ( MH+)
(MH+) 4
(M) Th

a 33 "tt

observed: 549.2026 31 F ""
observed: 513. 2217 5 * Conparative exanple 7Repl acing the
pyri di ne group of conpound 1 with a quinoline group,
following structure were prepared, OHHR OHEH Ar
15 20 -26- 5 Table 2 Ex. Ar -R Physi cal
NNHCONHEt MS m z 482 (M)
- GNHCO2Et MS ni z483 (MH) Q)
A" 11 NHCO2Et M5 n2g- 483 (M)

38 1C

I 1 NHSO2CH2CH3

10 conpounds of the
wherein R and Ar

data 32
34

36 " CNHCOREt

"ul NHAc M5 m z

"NHCONHEt MS nmfz 482
FONHCOPEt M5 iz 483

40 Q .1"NHAc Ms nlz 453 (M&) 411, C1 ,,

C‘\‘ - !'P‘J'Hm)lzf I\IC v-nl-; AQQ [I\II_LI_\ /1’) ! l" O‘

88 | bwi ng\%fal ags wmmed emM 8y g 500r(Mié+) V

CONH

57 U 2 ~«NHCO,Et MS miz 518(MH+)

58 F% ~aNHCO,Et MS miz 493 (MH+)
Cl

59 \O ~aNHCO,Et MS m/z 509 (MH+)
Cl

60 \0 NHCO,Et MS m/z 509 (MH+)

61 \QF “HNHCO,Et MS miz 511 (MH+)

F
62 \Q/F ~«NHCO,Et MS miz 511 (MH+)
__F

F

63 \@ "HINHCO,CH,CONH, | MS miz 522 (MH+)
F

64 \O ~=NHCO,CH,CONH, | MS miz 522 (MH+)

65 0% Me INHCO,E MS miz 505 (MH+)

66 QMe ~«NHCO,Et MS m/z 505 (MH+)
F

67 \@ stINHCO,CH,COMe | MS miz 537 (MH+)
F

68 \@/ wHNHCO,CH,COH | MS m/z 523 (MH+)

ariations of W



sel ected from substituted phenyl and heteroaryl groups: -27- OHHR OHH
N 5 Ar wherein R and Ar are as defined in Table 3: Table 3 Ex. Ar -R
Physical Data 44 N, """"NHCO2Et Ms mz 476 (MH#) 45 F ,, I NHCO2Et MS niz
493 (MH) "'d 46 | SMe -i"INHCO2Et M5 miz 521 (MH) i 47 N, ,"NHCO2Et MS
mz 506 (MH+) Owve 48 ( JN 111 NHCO2Et MS miz 477 (M#) N 49 ~N " 111 NHCO2Et
MS mz 476 (MH) C 50 ONH2 , "NHCO2Et M5 mfz 518(M+) 51 N I I NHCO2Et M5 m z
476 (MH) 52 it s """INHCO2Et M5 nmfz 4829({ M+) 53 "'C20 ~~i NHCO2Et M5

m z465 (MH+#) 54 CN """INHCO2Et M5 niz 500 (M) 55 Y, '-NNHCO2Et MS niz
476 ( ) -28- 56 -NHCO2Et M5 mlz 50Q. (MH+) 57 \ A, CONH2 - NHCO2Et NS

m z518( ) 58 --nNHCO2Et M n12493%-’i@£ﬂ§'—e—§3~ 59 ' NHCO2Et M5 mz 509 (M)

QH H C H H
o] 0 ,
Y5 TNHCOEt YR /NHCOE
B BN
N N
S N
F  Ex 69A F Ex. 698
Step 1:
(f OQH H O H H OH H
o} NH,OAc Q * >
HI R O  NaCNBH H: n NH2 HE |~ ‘NH
Y 4
Ay CH,0H AN PN
et S f . 1
17 18A 188
F
10 F F

- Compound 17 (100 mg, 0.239 mmol), prepared as described in US
6,063,847 was stirred with ammonium acetate (1.84 g, 23.9 mmol) and NaCNBH3
(24 mg, 0.38 mmol} in CH3OH (7 mi) at rt under N2 for 16 h. The mixture was
treated with NH,OH (10 ml, 28% aqueous), diluted with CH.Cl; (75 ml), and

15  washed with NaHCOj (sat.). The organic layer was dried (MgS0O4) and

C concentrated in vacuo. PTLC separation of the residue with 2.0 M NH3/CH30H—
' CH2Cl; (6-95) as eluent gave 18A (43 mg, 43%, lower Ry), MS (ESI) m/z 421
(MH?Y), and 18B (17 mg, 17%, higher Ry), MS (ESI) m/z 421 (MH*),
Step 2: .

20 Compound 18A (0.100 g, 0.238 mmol) was stirred with ethyl chloroformate
(0.195 mi, 2.38 mmol) and Et3N (0.5 ml, 3.6 mmol) in CH.Cl; (10 ml} at 0 °C for 10
min and at rt for 1 h. The mixture was diluted with EtOAc (50 ml) and washed with
NaHCO; (sét.). The organic layer was dried (MgS04) and concentrated in vacuo.
Flash chromatography of the residue on a silica gel column with EtOAc-hexane

25  (50-50) as eluent gave Example 69A (100 mg, 85%). MS (ESI) m/z 493 (MH*).
Compound 32B was similarly prepared from 18B. MS (ESI) n/z 493 (MH*).



60 ""I NHCO2Et M5 mfz 509 (MH+) 61 ~/J F illINHCO2Et M5 miz 511 (M#) (3 F ~
, F ~NHCO2Et M5 nmfz 511 (M#) 62 \J~ (~111F 63 1!'~(F """"NHCO2CH2CONH2 MS
mz 522 (M#) 64 ~ | F --"NHCO2CH2CONH2 MS nfz 522 (M) 6 65 Owe "

| NHCO2Et MS nmfz 505 (M) 66 oMe -NHCO2Et MS nfz 505 (MH) 67 F

"1 I NHCO2CH2CO2Me MS mz 537 (MH) 68 F """"NHCO2CH2CO2H MS nfz 523 (MH) 5
-29- 5 Exanple 69 OHHOHHO HH'NHCOR2Et O HE H 11NHCO2Et F Ex. 69A F
Ex. 69B Step 1: fl OHHOHHOHHN?* O"NH MNaCNB aCNBH3 HE \ NH2 H
2 H\HOCH3OH NN 17 ~I F 18A | 18B -80-F F Conpound 17 (100 ng, 0.239
mol ), prepared as described in US 6,063,847 was stirred with anmoni um

acetate (1.84 g, 23.9 mmol) and Na H3 4 ng, 0.38 nmml) in CH3OH (7 m)
at rt %nder N2 for 16 h. The mi xtur mzl%ated with NHAOH (10 ml, 29%

aqueous), diluted with CHZg 2H (Z@H@b)za ando H g NHCOE
0 o]
H:™H H:H
- Y
N i [\l
i [ U
70A 70B
F F
Step 1:
Q 0 o) NH; 0 NH,
M. NH4OAc i WA
0 NaCNBH; 0 o ( \
H:H i H I H
N CHaOH H\H HiH )
“ N ZN N
g g U
19 20A 20B
F F F

Using the procedure of Exampie 32, Step 1, starting with compound 19 (see
10  US 6,063,847), prepare: 20A (lower Ry), MS (FAB) m/z 421 (MH*), and 20B (higher
' Rp), MS (FAB) m/z 421 (MH*),

Step 2:
Using the procedure of Example 69, Step 2, Example 70A was prepared

from compound 20A: MS (ESI) m/z 493 (MH*). Using the procedure of Example
15 69, Step 2, Exampie 70B was prepared from compound 20B: MS (ESI) m/z 493
(MH). : J
Example 71

0 H
H.H N\n,OEt
0 1 0
H:H

\

N
f

7N

F



15 washed with NaHCO3 (sat.). The organic |ayer was dried (MgSO4) and C
concentrated in vacuo. PTLC separation of the residue with 2.0 M NH3/ CH3OH
CH2Cl 2 (5-95) as eluent gave 18A (43 ng, 43% lower Rf), M5 (ESI) mz 421
(M#), and 18B (17 nmg, 17% higher Rf), M5 (ESI) mz 421 (M+). Step 2: 20
Compound 18A (0.100 g, 0.238 nmol) was stirred with ethyl chloroformte
(0.195 nl, 2.38 nmmol) and Et3N (0.5 m, 3.6 mmol) in CH2CI2 (10 M) at 0 C
for 10 mn and at rt for 1 h. The m xtuB& was diluted with EtOAc (50 ml)
and washed with NaHCO3 (sat.). The organic |ayer was dried (MySH) and
concent%matsg 2 vacuo. Flash chromatography of the residue on a silica gel
col um c- hexane,25 (50- 50) as el uent gave Exanpl e 69A (100 ng,
85%9. MS (ESI) mz 493 (WHY ound 32B was@s mlarl% prepared from 18B.
M5 (ESI) m z493 (MH). g P e 70 0 Hd HHNHCO2Et 0,1 1
J OHH Kk 70A 70B F F PRy HHONHaOAcO OHHNHz O 111
NaCNBH3 O Y] 1 J' O\ CHS oM 3 H' Hv~ HH iN, -i'1920 20B CF CF CF
Usi ng the procedure of Exar’rpcI:QQBQZ Step 1, starti n npound 19 (see

(ni gher 71}, et BREE: Besdbed S %@%%85%@2@%%%%%8 Alnpre
69, Step Zacéﬂaepi & MCAwas addedmmidcthe mixture heated at 55 °C for 4 h. The mixture
was allowed to C(O)OlI to rt, neutralized with NaHCO;, and extracted with EtOAc.
10  The extracts were dried and concentrated under reduced pressure to give 22 (7.35
g) as oil. MS m/z 355 (M+1).

C’ - Step 2:
| S e
COan
15 Ketone 22 (7.35 g, 0.0207 mol) was dissolved in THF and C(0)Oled to 0°C.

Potassium tert-butoxide was added (2.55 g, 1.1 eq). After stirring for 10 min, CHjl
(2.58 ml, 2 eq) was added. The mixture was stirred for 2.5 h. Aqueous work-up
with NH4Clay) foliowed by column chromatography (30-50% EtOAc in hexane)
gave 23 (1.63 g). MS m/z 383 (M+1).

20 Step 3:

| H N
C N+ Ot N OBt
23 o) 5
H:iH
p-24 €OBn  u-24

Ketone 23 (1.634 g, 0.00426 mol) was dissolved in CH30OH, NH4OAc and
NaCNBH; were added. The mixture was stirred for 2 h. The reaction was
quenched with NH,OH and the mixture extracted with CH2Cl.. The organic

25 extracts were dried and concentrated to give an oil. MS m/z 383 (M+1).

The oil was dissolved in CH2Cl,, Et3N was added and the mixture C(O)Oled
to 0°C. Ethyl chloroformate was added and the mixture was stirred overnight.
Aqueous work-up with NH4Clsay followed by column chromatography (30% EtOAc
in hexane) gave 0.797 g of an inseparable 3:1 mixture of a-24 and p-24.

30 MS m/z 456 (M+1).



from conmpound 20A: M5 (ESI) m z493 (M#). Using the procedure of Exanple 15

69, Step 2, Exanple 70B was prepared from conpound 20B: Ms (ESI) mz 493

(MH#+). ~- ) Exanple 71 OHHN-OEt OO0 HHF -31- 5 Step 1: OHOOH 11

0O OH O0- ~}O0C®2Bn 21 H C2Bn 22 Lactone 21, described in US 6,063, 847

(10 g, 0.0251 nol) was dissolved in acetone, 1 N HCl was added and the

m xture heated at 55 C for 4 h. The mxture was allowed to C(Od to rt,

neutralized with NaHCO3, and extracted-3¢th Et OAc. 10 The extracts were

dri ed and concentrat ed under reduced pressure to give 22 (7.35 g) as oil.
%35§f&g Step 22 OHO 22 0 23 HH C02Bn 15 Ketone 22 (7.35 g,

0 020 S d| ssol ved_in THE and C(Oded to OC Pot assi um

tert-but oxi de was added (. \ 1N1 &) - After s¥i P rithyg r 6 mn, CH31

(2.58 m, 2 eq) was addeg @m tofe was stirred ueous

work-up w th NH4C (sat) ¥opMled by col um chromgt-pgrs (B0-50% Et OAc in

hexane) gave 23 (1.63 g)4 I'N%(;hgz 383 (M+1) . H (E:OZH 25

The product mixture from step 3 (330 mg, 0.724 mmol) was dissolved in

EtOAc (14 ml) and Pd(C) (10% by wt) was added. The mixture was stirred under
H2 (1 atm) for 2 h. The mixture was filtered, concentrated, and dissolved in CH3;OH

10 (15 mi). PtO2 (10% by wt) was added, the mixture was placed under H;
atmosphere (50 psi), and agitated on a parr shaker for 3 days. The mixture was

filtered and concentrated to give 280 mg of acids 25. MS m/z 368 (M+1).
| Step 5:

N
O
b

(:'2ng 25 CHO 26
15 The crude acids 25 (0.724 mmol) were dissolved in CH2Clo. (COCI); (0.1
ml, 1.5 eq) and a drop of DMF were added. The mixture was stirred for 30 min,
when 'H NMR showed complete conversion. The CH:Cl> was replaced with
toluene and the resulting solution was C(O)Oled to 0°C. Pd(Ph3P)s was added,
followed by dropwise addition of BuzSnH. After stirring at 0°C for 30 min, TLC
20 showed complete reaction. Column chromatography (20-50% EtOAc in hexane)
gave 248 mg of aldehydes 26. MS miz 352 (M+1). Q
Step 6: '
P(O)OEY),
Z N
~ —_— ~ Ex.TH

27

Phosphonate 27 (248 mg, 0.768 mmol, 3 eq), see US 6,063,847, was
25 dissolved in THF (4 ml) and the mixture was C(Q)Oled to 0°C. LHMDS (0.768 ml, 3
eq of a 1M solution in THF) was added and the resulting mixture stirred for 30 min.
Ti{(i-OPr)4 (0.227 ml, 3 eq.) was added and 5 min later a solution of aldehydes 26
(90 mg, 0.256 mol) in THF (4 ml) was added. The mixture was stirred for 1.5 h



20 Step 3: HNUODO H6 ~NOB 23 OlA + OOH CQzBn H 0-24 CO02Bn a-24
Ketone 23 (1.634 g, 0.00426 nol) was dissolved in CH3CH NH4OAc and NaCNBH3
wer e added. The mixture was stirred for 2 h. The reaction was quenched wth
NHAOH and the mixture extracted with CH2Cl 2. The organic 25 extracts were
dried and concentrated to give an oil. M5 mz 383 (M+tl). The oil was

di ssolved in CH2Cl 2, Et3N was added and the m xture C(OOed to OC Ethyl
chiorof ormate was added and the m xture_gms stirred overnight. Aqueous

wor k-up with NH4CI (saq foll owed by col umm chronmat ography (30% Et OAc in
hexane) gave 0.797 g of an inseparable 3:1 m xture of a-24 and 0-24. 30 MS
m z 458 (whgn TLGshaowes] spmpletecapegision. Saturated eptivmeeiassium @rtrateomeen 24

H COH2H 2 i f (

i ssol ved SoHee e T Eied opiBe bl LI Pu WS R, e s
stirred urEl@Ac, idie@] conogntfated and.putifiedroy®TLE (WelsEfOAt/berdne riogieatheat ed,
and di ssol.yed in CH3 10 ( m). Pt (10% by wt) was added, the m xture
was pl aced’\{lﬁrﬁ%\’pwmwmeiis(‘g%%éi(gf”and agitated on a parr shaker for 3
days. The m xture was filtered and concentrated to give 280 ng of acids 25.

M mz 368 (Mrl). Step 50 OyOet HHNOCEt HHNO' O H CO2H 25 H CHO 26
10 Example 72

Step 1:

I|300
ANCO,Et

;__fTo a solution of 1.359 (2.75 mmol) of starting material, 0.57 mi of Et;N
15  (4.13.mmol, 1.5 equiv.) and 70 mg of DMAP (0.57 mmol, 0.2 equiv.) in 20 m
CH;CN at 60°C was added 2 equivalents of (Boc),0. Subsequently, 5 equivalents
of (Boc),0 was introduced over a period of 5 hr. The solution was C(O)Oled,
concentrated and chromatographed to provide 0.86 g of product.

( MS: 503.1 (MH")
© 20
Step 2:
FT,'OC ll3c>c
NCO,E! ANCO,EL
1) LHMDS
2)0;




15 The crude acids 25 (0.724 mmol) were dissolved in CH2Cl 2. (COCl)2 (0.1
m, 1.5 eq) and a drop of DVF were added. The m xture was stirred for 30
mn, when 1H NVR showed conpl ete conversion. The CH2Cl 2 was replaced with
toluene and the resulting solution was C(O ded to 0OC. Pd(Ph3P)4 was added,
foll owed by dropw se addition of Bu3SnH. After stirring at 0OC for 30 mn,
TLC 20 showed conpl ete reaction. Col um chronmat ography (20-50% Et OAc in
hexane) gave 248 ng of al dehydes 26. M3g41z 352 (Mrl). Step 6: P(O (CEt)2
N Ex. 71 F 27 Phosphonate 27 (248 ng, 0.768 nmol, 3 eq), see US 6,063, 847,
was 25 dissolved in THE (4 m&] and the m xture was C(tOGed to 0C. LHVDS
(0.7685m, 3 ekp aﬁowtlpnmfs?& adR-4hmml) ofstartingieaterivl infemi E5i af G.“g:

m xture Shizg 88dé@D SBOIG05 kol ﬁaaﬁ 36@ 1WLHMDS?m er'n;F) TRe m%&gﬁéim%) o

mn |ater a, sol n .of al dehydes 2

Tted . Shetimeaiiar a0MmS. st atias Briogused vias balionoARer SERSOH1 dhrihet o

conver si Orrea&i%ir\JWQTs @;@eﬁ@ﬁledl WlthqhéSéddamri &F 50 /il of Was N@Qg amﬂsﬁrhéu fork
renoved u Ji. vacuum il' resid e vvag tE%}% Eﬁ“&'}’l (f{[;@e

concent r at¥d TARAGHEPYS 14T BYA @(it?t ViR THEQLA 3£°§ v%n title

conpod0d (dimbiged ok@mtta)@?lua(ﬁ\ﬂv&hedﬁntﬁmml driéd ovet 30, enttl H Boc HH
T NHOOZEtcHréJMgt)c?gllz’éphed w1t9 :J»_(S?H ﬁdﬁ%qﬁggaone%tt%NafNord 125 mg of hydroxylated

product.

MS: 609.1 (MH")

15 Step 3:

TFA-DCM

To a solution of 125 mg of starting material in 1 m! CHzCl2 at room
temperature was added 1 ml of trifluoroacetic acid, stirred for 1 hr and
20  concentrated. To this was added 50 ml of ag. Na2COj3 and extracted with 3x10 ml { )1
CH.Cl.. The combined organic layer was washed with 10 m! brine, dried over '
MgS0,, filtered, concentrated and chromatographed with 50% EtOAc-hexanes to
provide 90 mg of product.

25 HRMS: 509.2459 (MH")



~1 \ 1 F F To a solution of 1.35 g (2.75 mml) of starting material, 0.57
m of Et3N 15 (4.13mmol, 1.5 equiv.) and 70 ng of DVAP (0.57 mmol, 0.2
equiv.) in 20 m CH3CN at 60C was added 2 equival ents of (Boc)20.
Subsequently, 5 equivalents of (Boc)20 was introduced over a period of 5
hr. The solution was C(O O ed, concentrated and chronmat ographed to provide
0.86 g of product. Ms: 593.1 (MH#) 20 Step 2: Boc o Boc OHH,,NCO2Et OH
H,NCO2Et OHOH H1) LHWMOS H 2)02 3N | ~ 1 FF -34- 5 To a solution
of 280 mg (0.47 mml) of starting material in 5 mM THE at 0C was added 0. 95
m (0.95 mol, 2 equiv.) of IMLHVMDS_ in THF__The mi xture was stirred for 30
nin. a®d 02 was introduced via a bal Eé@ﬁlﬁl—%ﬂ-’-’er stirring for |I hr, the
reaction was quenched with the addition of 50 ml of aq. Na2SO3 and stirred
for 1 hr. The aqueoys |ayer wasp&xtracted vvithd%xg"ﬁ' of ethyl acetate and
the 10 combi ned or ganych hed wi th bring. Adl i-ed. enep,BvgSO4 and
chromat ographed w t ) | hydr oxyl at ed
product. MS: 609.1 (

>t ep 3:1) OHKBSH Boc
2) DBAD

3) TFA
4) Zn, AcOH AN Ex. T3
(, E F
10 To a solution of 500 mg (0.84 mmol) of starting material in 8 ml THF was

added 1.7 mi (1.7 mmol, 2 equiv.) of 1M LHMDS in THF. The solution was stirred
for 30 min. and C(O)Oled to -78 °C, and a solution of 380 mg (1.7 mmol, 2 equiv.)
di-fert-butyl azodicarboxylate (DBAD) in 2 ml THF was added. The reaction was
allowed to warm to room temperature over a period of 3 hr, poured into 100 ml aq.
15  NHCl and extracted with 3x30 ml of EtOAc. The combined organic layers were
washed with 30 ml brine, dried over MgSO,, filtered and concentrated to provide
the crude product.
This was stirred with 15 ml of 1:1 TFA-DCM at room temperature for 1 hr,
concentrated and basified with 100 ml of ag. Na;CO3;. The aqueous iayer was
C' 20 extracted with 3x25 ml of DCM, combined organic layers were washed with 25 m}
g brine, dried over MgSQ,, filtered and concentrated to provide the crude hydrazide.
The crude hydrazide was dissolved in 10 ml of glacial acetic acid and 2 g of
Zn powder was added in small portions and stirred for about 1.5 hr. It was filtered
through celite and rinsed with 100 ml of DCM. The DCM solution was washed with
25  2x50 mi Hz0O, 2x50 ml aq. NaHCO;, 50 ml brine, dried over MgSQ,, filtered,
concentrated and chromatographed with 87:10:3 DCM-acetone-MeOH to provide
105 mg of product.

HRMS: 508.2607 (MH")
30



"\ NCO2Et ,\NHCO2Et O HO HHHHH TFA-DCM N N EX.72 F F To a solution
of 125 ng of starting material in 1 mM CH2CI 2 at room tenperature was added
1 m of trifluoroatetic acid, stirred for 1 hr and 20 concentrated. To this
was added 50 ml of aq. Na2CO3 and extracted with 3x1 0 mM CH2Cl 2. The
conbi ned organic |ayer was washed with 10 m brine, dried over MSH,
filtered, concentrated and chromatographed wth 50% Et OAc- hexanes to
provi de 90 ng of product. 25 HRVMS: 509..2459 (MH) -35- 5 Exanple 73 O Boc O
HH NCOREt NH2 H , 9%NHCO2Et O H 1) LHMODS OHHH 2) DBADHH 3) TFA / N 4)
Zn, Ac NEx. 73\~\ FF 10 To g sol u}i_})E of 500 mg (0.84 mmol) of
startinig material in 8 Ml THE was a (1.7 mol, 2 equiv.) of 1M
LHVDS in THF. The solution was stirred,, f 30 mMn. and C(OOded to -78 C,

R 1] odi-tert-butyl
azodi car boxyl ate (DBAD) in 2 m THEovva ThEY2r eaction was allowed to

ol :3._h poured into 100 mM aq. 15

NHAClI and extracted with 3x30 m of AL .H The conbi ned organic | ayers were
washed with 30 ml brine, dried over MySOX filtered and concentrated to
provi de

R

Ex. 74

(U

Step 1:

Ph3P+CH20MeC|'
‘BuOK

10
To a suspension of (methoxymethyl)triphenylphosphonium chloride (3.20 g, { j
9.34 mmol) in 30 mi THF at 0 °C was added 1M 'BUOK in THF (10.3 ml, 10.3 )
mmol) and stirred for 30 min. To this solution was added a solution of ketone (1.95
15 g, 4.65 mmol) in 25 m!l THF and 10 ml DMF. The mixture was stirred at room
temperature for 1 hr, poured into 300 ml aq. NH,Cl and extracted with 3x75 ml
EtOAc. The combined organic layers were washed with 75 ml brine, dried over
MgSQ., filtered, concentrated and chromatographed with 40% EtOAc-hexanes to
provide 1.67 g of product.
20
MS: 448.1 (MH")



the crude product. This was stirred with 15 m of 1:1 TFA-DCM at room
tenperature for 1 hr, concentrated and basified with 100 mM of ag. Na2CG3.
The aqueous | ayer was C 20 extracted with 3x25 m of DCM conbi ned organic

| ayers were washed with 25 m  brine, dried over MgpSO4, filtered and
concentrated to provide the crude hydrazide. The crude hydrazi de was
dissolved in 10 m of glacial acetic acid and 2 g of Zn powder was added in
smal| portions and stirred for about 1.5 hr. It was filtered through celite
and rinsed with 100 mMl of DCM The DCM sgt-uti on was washed with 25 2x50 mni
H2O, 2x50 m aq. NaHCO3, 50 ml brine, dried over MgpSH, filtered,

concentr at 1d chromat ographed with 87:10: 3 DCM acet one- MeOH t o provi de
105 ng *of ct. HRMVS: 508.2607 (M+) 30 -36- 5 Exanple 74 OH H O H NHZ
THHN | Ex. 74 F Step 1: C} OHHOOHHOW OHOHH\
Ph3P*CH20MeClr HH tBuOK@ N4yN gl | 10 1 F I

2) NaBH4

10 A solution of 1.67 g of vinyl ether in 15 ml of 4N HCI in dioxane and 1.5 ml
H.O was stirred at room temperature for 1.5 hr, poured into 250 ml of aq. Na,CO3
and extracted with 3x50 ml of DCM. The combined organic layers were washed
with 50 ml brine, dried over MgSQy, filtered, concentrated and chromatographed
with 40% EtOAc-hexanes to provide 1.36 g of aldehyde.

15 To a solution of this aldehyde in 20 mi MeOH and 10 ml THF at 0 °C was
added 120 mg of NaBH; and stirred for 10 min. It was poured into 150 ml of aq.
NH,Cl, and extracted with 3x50 ml EtOAc. The combined organic layer was
washed with 50 ml brine, dried over MgSOy, filtered and concentrated to provide
1.27 g alcohol as white solid.

20
C. " HRMS: 436.2275 (MH")

25



To a suspension of (nethoxymnethyl)triphenyl phosphoni um chloride (3.20 g,
9.34 mol) in 30 M THE at 0 C was added 1IMtBuOKX in THE (10.3 m, 10.3
mol ) and stirred for 30 mn. To this solution was added a sol uti on of
ketone (1.95 15 g, 4.65 mml) in 25 mM THE and 10 ml DWMF. The m xture was
stirred at room tenperature for 1 hr, poured into 300 m aq. NH4Cl and
extracted with 3x75 ml Et OAc. The conbi ned organic | ayers were washed with
75 m brine, dried over MSOH, filteredg-concentrated and chromat ographed
wi th 40% Et OAc- hexanes to provide 1.67 g of product. 20 MS: 448.1 (WVH)
-37 SStePZ OHHOHHOH/ O OHSOH H 1) 4NHC H1 2) NaBH4 N N
~ | F rFStem3A sol ution of 1.67 g of vinyl ether in 15 mM of 4N HCl in
d| oxane and 1.5 nl K20 vvalgi stirred at roomte rlaturl-e for 1.5 hr, poured

into 250 m of ag. NagGOR yand extracted with 3x50L PCMyLhe combi ned
’ hSH4,” filtered,
0

organic |layers were th 83 m brine, Rje
#es to provide 1.36 g

of al dehyde. 15 To afsoi utfon of tHhi ‘d’é‘ﬁyde i‘n MeOH and 10 ml THE
at 0 C was added 120 ng & NaBH4 anGye pl rred for 10 fin. It was poured into
150 m of ag. NH4ACI, and éxtract ed®w th 3x50 nl Et O&¢sw, The conbi ned organi c
| ayer was washed with 5¢#ntNbrine, dried over MySO4, | tered and
concentrated to provide [, g al cohol as white sol i~ 20 L HRVS: 436. 2275

(MH) Ex. 74

F

To a solution of alcohol (1.27 g, 2.92 mmol) in 20 ml DCM at ca. -40 °C was C\J
added 0.63 m! of Et;N and 0.27 ml of MeSO,Cl and the solution was allowed to
10  warm up to 0 °C over a period of 1 hr. Then another 0.16 ml of Et;N and 0.07 ml of
MeSO.Cl was added and stirred for another 1 hr at 0 °C. It was diluted with 100 ml
EtOAc and washed with 2x30 ml ag. NaHCQ3, 30 ml brine, dried over MgSQOs,,
filtered and concentrated to provide 1.6 g of mesylate.
A solution of the above mesylate was stirred with 950 mg of NaN; (14.6
15 mmol, 5 equiv.) in 10 ml DMSO at 65 °C for 1.5 hr. It was diluted with 150 mi of
EtOAc, washed with 3x50 ml H>O, 50 ml brine, dried over MgSQ,, filtered and
concentrated to provide 1.3 g of azide.
To a solution of this azide in 15 m! EtOAc and 0.2 ml H,O at 0 °C was
added 1M MesP in THF and stirred at room temperature for 4 hr. It was
20 concentrated and chromatographed with 4% MeOH-DCM to provide 1.06 g of Q j
amine.

HRMS: 435.2445 (MH")



25 -38- 5 Step 3: OHH OHHOHSOHOHNH 1 1) MS2C1 HH H H 2)
NaN3 3) Me3P/ | NI NEx. 74 F F To a solution of alcohol (1.27 g, 2.92
nmmol) in 20 M DCM at ca. -40 C was CU added 0.63 ml of Et3N and 0.27 m of
McSQ2ClI and the solution was allowed to 10 warmup to O C over a period of 1
hr. Then another 0.16 m of Et3N and 0.07 ml of MSO2C was added and
stirred for another 1 hr at 0 C. It was diluted with 100 mM  Et OAc and
washed with 2x30 ml ag. NaHCO3, 30 ml br-gge, dried over MgS™, filtered and
concentrated to provide 1.6 g of nmesylate. A solution of the above nesylate
was stgred with 950 ng of NaN3 (14E 1? % 5 equiv.) in 10 M DMSO at
65 C f 1.5 hr. It was diluted wt Et OAc, washed with 3x50 nl
H20, 50 m brine, dried over MpSO4, filtered and concentrated to provi de
1.3 g of azide. To a sol‘_ptl gn of this azide im 45 i EtOAc and 0.2 ml H20 at

0O Cwas added 1 M Me3P S tirred at @&%efor 4 hr. It
ogr'ﬁ%ﬁed W t hg 4% @ rovide 1.06 g

was 20 concentrated ghd
of* am ne. HRMS: 435. 24

RX
Ex. 74
(‘,. F F
10 Using the methods described above, the amine was treated with different

electrophiles and compounds of the following structure were prepared,

C

15  wherein R is as defined in Table 4:



5 Exanples 75-84 OHH OHHOHNR OHNHR HHHHRX NN | | Ex. 74
F F 10 Using the nethods descri bed above, the amine was treated with ‘
different electrophiles and conmpounds of the follow ng structure were
prepared, OHHOHNHR HHNF 15 wherein Ris as defined in Table 4:

-40- 5 Table 4 Ex. R HRMS M+ 74 H 435.2445 75 0 507.2664 76 493.2497 yA
Q 77 0 477.2548 78 0 491.2703 79513.2213 80 527.2388 81O0TNH2 506. 2822

82 0 H 532. 2970 40-
5 Table 4
Ex. . R HRMS (MH")
74 H 435.2445
(8]
75 507.2664
Q
76 | 493.2497
'HL)LO/
77 i 477.2548
%
Q
78 4912703
“a)k/
79 58'3 513.2213 (Y
‘71'_/5\ (.
80 fs?\/ 527.2388
"'7.‘_/”
)
81 Q 506.2822
ﬁzL,c;\rNHz
82 ? u 532.2970
83 ? 506.2822
LQL/C\.N/\
H
84 ‘g 546.3124
k'Y )
NH & l}




C N 83C 506.2822 N 84 546.3124 CONH -41- 5 Exanples 85-92 OHH O O HNRR
THHNCF3 Stepl: 10 OHHOHH\OOHOKH OHHHH NaC 2, H02 N
NaH2PO4 N 12 13 CF3 CF3 To a solution of aldehyde (2.19 g, 4.53 nmol) in
40 M CH3CN and 5 M DCM was added a sol ution of NaH2PO4 (135 ng, 1.13
mmol, 0.25 equiv.) and 30% 15 aq. H202 (0.51 m, 4.99 mmol, 1.1 equiv.) in
8 mM H20 To this was added a solution of 80% NaClQ2 (0.72 g, 6.37 nmol, 1.4
equiv.) in 5 mM H2O and the mxture was4gtirred at roomtenperature for 2
hr. It was diluted with 150 M H2O, acidified with INHCI to ca. pH 3 and
extracted with 3x50 mM DCM The coggi ned ogggﬁi c layers were washed with 50
m brire, dried over MgSH4, filter xa ’ Eftrated to provide 2.2 g of
carboxylic acid as solid. HRMS: 450.2077 (MH)

Step 1:
10

NaClOs,, H20,
NaH2P04

To a solution of aldehyde (2.19 g, 4.53 mmol) in 40 ml CH3;CN and 5 mi
DCM was added a solution of NaH2PO,4 (135 mg, 1.13 mmol, 0.25 equiv.) and 30%
15  aq. H202 (0.51 ml, 4.99 mmol, 1.1 equiv.) in 8 ml H,0. To this was added a
solution of 80% NaClO; (0.72 g, 6.37 mmol, 1.4 equiv.)in 5 mi H2O and the
mixture was stirred at room temperature for 2 hr. It was diluted with 150 ml H,O,
acidified with 1N HCl to ca. pH 3 and extracted with 3x50 mi DCM. The combined
organic layers were washed with 50 ml brine, dried over MgS Oy, filtered,
20 concentrated to provide 2.2 g of carboxylic acid as solid.

HRMS: 450.2077 (MH")



-42- 5 Step 22 O HH"I'II" OHHOHj~NRR OHH\ HATUH NHRR / NN
11 13 CF3 CF3 GCeneral procedure: 10 To a solution of acid and amne (3
equiv.) in DVF-DCM m xture was added HATU (2 equiv.) and stirred overni ght
at roomtenperature. It was diluted with EtQAc, washed with ag. NaHCG3,
brine, dried over MgSO4, filtered, concentrated and chromatographed to
provide the am de. 15 Using the nethods descri bed above, conpounds of the
followi ng structure were prepared: OH4a,OOH)( NRR HH/ NCF3 20
wherein NRR is as defined in Table 5: -43- 5 Table 5 EX. NRR (MH+)HRVS

5 Step2:

General procedure:

10
To a solution of acid and amine (3 equiv.) in DMF-DCM mixture was added

HATU (2 equiv.) and stirred overnight at room temperature It was diluted with
EtOAc, washed with ag. NaHCQO3, brine, dried over MgSO4, filtered, concentrated
and chromatographed to provide the amide.

15
Using the methods described above, compounds of the following structure

were prepared:

20
wherein NRR' is as defined in Table 5.



85, ~Nn 576.2481 86 N 576.2472 87 N', 513.2370 FF 88 527.2517 89
4z~N~~OH 543. 2477 90N 541.2669 91 , ~N~N .% OH 569. 2632 92NOH 569. 2627
For preparing pharmaceutical conpositions fromthe conpounds described by
this invention, inert, pharmaceutically acceptable carriers can be either
solid or liquid:,;=Solid form preparations include powders, tablets,

di spersi bl e granul es, 10 capsul es, cachets and suppositories. The powders
and tablets may be conprised of fromabggt 5 to about 95 percent active
ingredient. Suitable solid carriers are C known in the art, e.g., nagnesium
carbonate, magnesium stearate, talc, sugar or |actose. Tablets, powders,
cachet sSand Pul es can be used as solid dosage forns suitable for oral
adm ni stration. EXggples l?f phargrReuti cal | y acqrM+«PiRaMs15 05’ riers and
met hods of nar TONIS_conposirions nay. pe_tound—Th A Gennaro

(ed.), The Scilence 82nd Priact i og- rmacly, 20t REH248bn, Lippincott
Wlliams & Wlkins, Baltijrore, *Md,{| (2000).] Li quid form preparations include
sol utions, suspensions and enul siong” As jan exanple may be neptioned water
or water-propyl eneggl ycol; sol utitpbns for 20 parent@rea,gﬁ jectioph or addition
of sweetenersiand opacifilers ﬁfr sol utions, "~'stuSpensions and enul sions.
Li qui d form peparations jmay alsolingjude [solutions for intrapasal

adm ni strati of——=44=—"5"Agrosor—preparations—suirtable-for—nhatati on may

i ncl ude sol utiions &d soljids in.pduder form whi &3&$’®e in cpnbination
with a pharma¢eutically acceptabte carrier _such as an inert fonpressed
gas, e.g., nitrogegs Al sqg incl udeﬂ:i\/a,re sol|id formayeper ati onsi which are

i ntended to be Y

1”4

H

(f | 89 Mon 543.2477
: H
90 N 541.2669
.1‘1/ W/
91 L{NQ“‘OH 569.2632
92 ﬁ{N\D"OH 560.2627

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquidi=Solid form preparations include powders, tablets, dispersible granules,

10 capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers are

[ known in the art, e.g., magnesium carbonate, magnesium stearate, talc, sugar or

lactose. Tablets, powders, cachets and capsules can be used as solid dosage
forms suitable for oral administration. Exampies of pharmaceutically acceptable

15  carriers and methods of manufacture for various compositions may be found in A.
Gennaro (ed.), The Science and Practice of Pharmacy, 20" Edition, Lippincott
Williams & Wilkins, Baltimore, MD, (2000).

Liquid form preparations include solutions, suspensions and emulsions. As

an example may be mentioned water or water-propylene glycol solutions for

20 parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include soiutions
for intranasal administration.



converted, shortly before use, to liquid formpreparations for either oral

or 10 parenteral adm nistration. Such liquid fornms include solutions,
suspensi ons and emnul sions. The conpounds of the invention may al so be
deliverable transdermally. The transdermal conpositions can take the form
of creams, |otions, aerosols and/or enulsions and can be included in a
transdernmal patch of the matrix or 15 reservoir type as are conventional in
the art for this purpose. } Preferably4qhe conpound is adm nistered orally.
Preferably, the pharnmaceutical preparation is in a unit dosage form In such

form the preparation is subdivi de? into suitably sized unit doses
cont aithi ng p'g Eﬁﬁofﬂﬁpacﬁﬁ'@ﬁ'ﬂﬁ syitable forinkalatien %Wﬁaﬁ@'”t'ﬁnﬁandéﬁ’hds

effective ?ﬂ% fP R:?\hr'nﬁ Belild ﬂ‘?cﬁhéﬁr%? Mh@ﬁﬁarﬂﬁ&ﬂﬁaﬁl atles

corrpound o) or tr at nent sease’ or |t| n ci ag above
i s about Car@ied, mxmhaatmam inkDcorgplrasset gmadye gmenrj;rtmgeper day, preferably about

0. 001 to about . ., For n avera ht af K 70, k t he dosage
level is thereﬁéroér?{f"agﬁjzﬁﬁﬁp @ farm gr ﬁ?o%@ﬁf?g‘ Ye 'Bﬁﬁjeﬁgﬁo BRy, 25 given
in a si ngEeheR %hoﬁly‘béfbi@@é%’ tQ?&QEﬂ foTn*ﬁ? Eﬁkﬁtfon%rfér éﬁﬁ&u&‘é%r of

adnmini stration of the compounds o venhti1 on and/or the

phar it eupareateral adeénisizatian. such liquidfeons indlude eokibgus asuspensinsralithg t o

t he judg 'ﬁ‘f éézhe attending clinician considering such factors as age,
condi tion !f 1%e of the patient as well as severity of the synptons being

30 treated. FuTh8eongvuedsfime irientibs may bl B denaraprRspandtrmally.
adm nistration of conpounds of Formula I along with at | east one addl tional

car di ovast® H@nﬁéﬁﬂﬂal compogiitierin takedthedarmid caeams: Wtionsse@NOSPISagent i s
one t hat ghq/fa?%ﬁ&l ?oﬁé EFB Sggnaﬁé)mcﬁjdgyﬁﬁ é’ﬂaﬁédé}?ﬁ 'E% cEWB? tﬁégﬁ\@tﬁﬁgr corrpounds

of Formnul a cardi ovascular a can be use
conbitiat i msewctuhtypbeasrmectorwenbommﬂ thetrttfor th;s pugsdseon i ncl ude drugs whi ch,)

ant i oot enot cPeteraty Bk poBBRUNH B ed@nReres T alloh druge are userdl in
treating thronppsgeratlg!thk $hafthatésifcal prépatdtion id I # BRRYosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to
20 achieve the desired purpose.

The daily dose of a compound of Formula | for treéatment of a disease or
condition cited above is about 0.001 to about 100 mg/kg of body weight per day,
preferably about 0.001 to about 10 mg/kg. For an average body weight of 70 kg,
the dosage level is therefore from about 0.1 to about 700 mg of drug per day,

25 given in a single dose or 2-4 divided doses.

The amount and frequency of administration of the compounds of the { J
invention and/or the pharmaceutically acceptable salts thereof will be regulated
according to the judgment of the attending clinician considering such factors as
age, condition and size of the patient as well as severity of the symptoms being

30 treated.

Further embodiments of the invention encompass the administration of
compounds of Formula | afong with at least one additional cardiovascular agent.
The contemplated additional cardiovascular agent is one that differs in either
atomic make up or arrangement from the compounds of Formula |. Additional

35 cardiovascular agents that can be used in combination with the novel compounds
of this invention include drugs which have anti-thrombotic, anti-platelet



at heroscl erosis, restenosis, hypertension, angina pectoris, arrhythm a,

heart failure, nyocardial infarction, glonerulonephritis, thronbotic and

t hronboenbol i ¢ stroke, peripheral vascul ar di seases, other cardi ovascul ar

di seases, cerebral 10 ischem a, inflammatory disorders and cancer, as well
as other disorders in which thronbin and its receptor play a pathol ogi cal
role. Suitable cardiovascular agents are selected fromthe group consisting
of thronmboxane A2 bi osynthesis inhibitorgs.such as aspirin; thronboxane

ant agoni sts such as seratrodast, picotam de and | ramatroban; adenosi ne

di phosphate (ADP). inhibitors such as .clopidogrel;: 15 cyclooxygenase

i nhi bi t1 rsagéfﬁg 'Qnagﬁ&?ti‘%fost?zquB?'(ﬂ}ﬂre?tgf‘@@%?Pﬁioél"i‘@t"c‘é : tg’,Ct'V§¥19$HF'énsi n
ant agoni st grsgicireassefal iﬁ&féaﬁliﬂtg thRirib8&islrafted 81388884 inchiding thepiddian.

| osartan and eprosartan; endofhelin antagoni sts such as tezosentan;

phosphodi egtharasdeiasis, estenesisubypertension, angine pasigrisnasthyimaia, hegyt ot ensi n

onal pr i | TS TbCilal Bt bbb bR, ARS ot ARk tidmosmpply
t r andol apr stroké, peripheral vaseokx idisddsespotheb eardiowiddulariisé s, eaekipept | dase

i nhibitors, such as candoxatril and ecadotril; anticoagul ants such as
xi mel a trhﬁvﬁeﬂuﬁda mmﬁtawod'é%f%amrﬁan&ema@twe a8 QURPT GISORArDIMhICch: de,

hydr ochl or b uat ' ' ; e Ll @i de, et
nyar egat | oh "D Bd 18IBAEHIN bl Al P aRE e Ret b LA uaPadute |
25 alnt agonaeg selepfceafff?]mdbetgy@e;ts _cons:atm@tgf froomboxane ﬁcz.‘bgtpsmmrﬁts imhibitotshe
novel conpgQu .1 hi,s inventiaon.are thronboxane i psynthesi s

o bi + or o Be Fsire ol A An S S R RBR SRl 5rRst Sl iT ane
preferred fohattcban;addiositNdiphabpleae (ADP iaRBItbidsias chipidger!

bi ul fate. 30 When the invention conprises a conbination _of a conmpound of
Fornul 0| cyglaosyasnase ighiblers\susbaspspifanmelaxicarofeeaxily and sgirsioxitts nay
be co- adnipj: ' P '

phar macout FRAPS SRABAISHS SA 8 \Rlic it S Eartan, ApdBeBiA, foesartran o,

car di ovascldsartanayeingprosadaph andettelini ardhgonisisceehads ©zoseniasy;, can be
adm ni stered. The 3 ts of .the C'ﬁ’nbi nati on can be adm ni,stered

conpoper g
i ndi vi dual Phosphqdiggierse 'PH' R{S Schhas milrseane BROXIBORES RSIAIENS s ul e,
tablet, powdeiertifgeneime(AEESRhPRors dch as captopril, enalapril, enaliprilat,

20  spirapril, quinapril, perindopril, ramipril, fosinopril, trandolapril, lisinopril, moexipril
and benazapril; neutral endopeptidase inhibitors such as candoxatril and ecadotril;
anticoagulants such as ximelagatran, fondaparin and enoxaparin; diuretics such
as chlorothiazide, hydrochlorothiazide, ethacrynic acid, furosemide and amiloride;
platelet aggregation inhibitors such as abciximab and eptifibatide; and GP Hb/lila

.. 25 antagonists.

C Preferred types of drugs for use in combination with the novel compounds of
this invention are thromboxane A2 biosynthesis inhibitors, cyclooxygenase
inhibitors and ADP antagonists. Especially preferred for use in the combinations
are aspirin and clopidogrel bisulfate.

30 When the invention comprises a combination of a compound of Formula |
and another cardiovascular agent, the two active components may be co-
administered simultaneously or sequentially, or a single pharmaceutical
composition comprising a compound of Formula | and another cardiovascular
agent in a pharmaceutically acceptable carrier can be administered. The

35 components of the combination can be administered individually or together in any
conventional dosage form such as capsule, tablet, powder, cachet, suspension,



5 solution, suppository, nasal spray, etc. The dosage of the cardi ovascul ar
agent can be determ ned from published material, and may range from1l to
1000 ng per dose. In this specification, the term"at |east one conpound of

Formula 1" neans that one to three different conpounds of Fornula | may be
used in a 10 pharmaceutical conposition or nethod of treatnent. Preferably
one conpound of Fornmula | is used. Simlarly, the term"one or nore

addi ti onal cardi ovascul ar agents" neans that one to three additional drugs
may be adm nistered in conbination w t i conmpound of Forrmula I;
preferably, one additional conpound is admnistered in conbination with a

conpougrd itd}e | e 1 |
adm i St er oS SUBpbSi I nas sl Rt TR U ar BTSSR
conpound ofanfe deteaminedifrem pelishedenateriab andkmaly raogenitcan 11 tanGthmgoperer
cardi ovasgz\ﬁtli ar agents are to be adm nistered as separate conpositions, they
can be pr Fed ina Kit conprising in a single package, one contai ner

conprising a cdArRiubeRificiliohOthEenn|“at lRadt BAE CORTRMINECE FormAns $PinRng
carrier, and a separate _contal ner conprising another cardiovascul ar agent

i n a phar thatone tafhree sifferepheompetinds of Formutanl may beousrsdiinda of For mul a |

and t ot b " ' | t & he
combi g | oA TERRE TR IGPEE metfod B RAERAE, PRIGIN T, FpolA8'of
admi ni st erfForgnuda ¢ isisadit Similavhe the term ‘g moré bdditionpbe@dicvasédlarust be
adm nistered at, different tine inteaéa,ls or when they are in different

dosage for3genty” megng thationg thige paditiepaldiiggdnay besdministereddn pe -

det . ‘ e ! _

Thr onbi - Kordoinafiol Mk BhoBLAREH gk [ p¥etchdbilyahy RBapEPeshBolAl is

A( pF- F) R( GrimipfeReiedlnombidatidn edthrayFormpdutd af Far@u{s!. 0OThegdditienal sus penZed
d)

in DVE (250 nl di i | et hyl am 10 . 1he.. I .attach '
to thdStriIrBIRFRder poEaB DS PUESeres SoRHETIRIvEY ituRateols ilin gas
(342 nC) pepsrehbe o BfledmbpBuhd of Foaplila whi ch was stirred at roomtenperature
for 2 35 hours. At the conpletion of the reaction, the excess tritiumwas

renoved and t heWhen separate compounds of Formula | and the other cardiovascular
agents are to be administered as separate compositions, they can be provided in a
kit comprising in a single package, one container comprising a compound of
20 Formula [ in a pharmaceutically acceptable carrier, and a separate container
comprising another cardiovascular agent in a pharmaceutically acceptable carrier,
with the compound of Formula | and the other cardiovascular agent being present
in amounts such that the combination is therapeutically effective. A kit is
advantageous for administering a combination when, for example, the components
25 must be administered at different time intervals or when they are in different ‘
dosage forms. | i )
The activity of the compounds of Formula | can be determined by the
following procedures.
in Vitro Testing Procedure for Thrombin Receptor Antagonists:
30 Preparation of [3H]lhaTRAP
~ A(pF-F)R(ChA)hR)(12-Y)-NH2 (1.03 mg) and 10% Pd/C (5.07 mg) were
suspended in DMF (250 pl) and diisopropylethylamine (10 pl). The vessel was

attached to the tritium line, frozen in tiquid nitrogen and evacuated. Tritium gas

(342 mCi) was then added to the flask, which was stirred at room temperature for 2
35 hours. Atthe completion of the reaction, the excess tritium was removed and the

reacted peptide solution was diluted with DMF (0.5 ml) and filtered to remove the



reacted peptide solution was diluted with DMF (0.5 ml) and filtered to
renove the -47- 5 catalyst. The collected DVF solution of the crude peptide
was diluted with water and freeze dried to renove the labile tritium The
solid peptide was redi ssolved in water and the freeze dryi ng process
repeated. The tritiated peptide ([3H haTRAP) was dissolved in 0.5 m of

0. 1% aqueous TFA and purified by HPLC using the follow ng conditions:
colum, VWydac C18, 25 cmx 9.4 mm|.D.; mbile phase, (A) 10 0.1 % TFA in
water (8) 0.1 % TFA in CH3CN, gradient, (NB) from 100/0 to 40/60 over 30

pur| ty . rahﬁ)‘ﬂﬂiﬂg &Q@C@g/ﬁwaﬂ@%gﬁ ﬂb";‘lc ed?g]%dg@e% "(‘a’gp’ ??%lterat a
speci fi c aGhidUrdezetdiridBtdrephdveTiNe 14Bfe HRfh ngﬂe g é)fed?ééi‘)tlg%dahh

menbranes 15 Pl atel et nenbranes were prepared using a rm | catlon
met hod of wadenand the treeze d(yijag aragess repaated. rifhe tTttiaEm:bpepIMé’([éHy'laT FReB)

| . 45, . 145- 151 0 t | at el et t bt d
rom the NBiESSisERteg EPout ok BTos Aaiibaus TBARREbhifise PIITHEASIE e o of
col | ect i onfolwing cBRditioRE CclBr, wdgétc1aat254crﬁwd%rramr WEBiPpRAE TAY
safety conditions. Platelets were centrifuge g for 20 mnutes

at 40 ®t oOFb(mWF'éWa&%T (%)01F(9T56‘pér(ﬁfé3@%i granberet (N@démdoﬁr‘ﬂjtcté@@ﬂl f uged

at 3000 x fo ut I J et el I pended

"n 10 mM TPYEl éf&]"“ Ny "/’gtse %S'GP %feC? rrﬁ/lbsEEBTif’a eth BRUIPCRRIGRE. of 200

m and cen !u@qd r SAY=8¢h d two

addi ti onal b'lt:llhfmes Hﬁﬁﬁfﬁ&lﬁ?%‘%&%ﬁgﬁkndeg? Hﬁmm;\\/l Tri slﬁflli%i1 gﬁ@? E557 5 5

mvVl EDTA tosaeﬁlfQ@ICWItM ofnt8. 6fClé(pf5\Od))Ma$mtéBmeQO m and were hom)genl zed wth
] Menbranes were pelleted at 41,000 x g,

20 rokesg .
g?;pende Hetalesy o 7.5, 1 "M EDTA, 0.1 M
di thi ofgirei tol , F@atélel@némbﬁéneyméxse ;wpraréd ggmgamddrﬂvamdnl‘d?tﬁ@%eih@d@d at

-80 C. To corrpl et e nmenbrane preparat|on al i qguots were thawed, pool ed, and
horogeni zeblat@raian af 8 (lalaneéan ot alpIntodiReptiderBroteinRes., Wwﬁﬁaﬁ@é%‘f@

P e TR 28 AR R B B R N ey B |
EGTA, and :De%@l\(E@st O@damgmdﬂsl Yokithin 8 lames ofeotiedtionz eAll steplsi wierieccdided ot

stored at -80,C. Menbra
at4° C under approved biohazard safety conditions. Platelets were centrifuged at

20 100x g for 20 minutes at 4’ C to remove red cells. The supernatants were
decanted and centrifuged at 3000 x g for 15 minutes to pellet platelets. Platelets
were -Fésuspended in 10 mM Tris-HCI, pH 7.5, 150 mM NaCl, 5 mM EDTA, to a
total volume of 200 ml and centrifuged at 4400 x g for 10 minutes. This step was
repeated two additional times. Platelets were resuspended in 5 mM Tris-HCI, pH

(: 25 7.5, 5 mM EDTA to a final volume of approximately 30 ml and were homogenized

with 20 strokes in 2 Dounce homogenizer. Membranes were pelleted at 41,000 x
g, resuspended in 40-50 mi 20 mM Tris-HCI, pH 7.5, 1 mM EDTA, 0.1 mM
dithiothreitol, and 10 ml aliquots were frozen in liquid N2 and stored at -80° C. To
complete membrane preparation, aliquots were thawed, pooled, and homogenized

30 with 5 strokes of a Dounce homogenizer. Membranes were pelleted and washed 3
times in 10 mM triethanolamine-HCI, pH 7.4, 5 mM EDTA, and resuspended in 20-
25 mi 50 mM Tris-HCI, pH 7.5, 10 mM MgClz, 1 mM EGTA, and 1% DMSO.

Aliquots of membranes were frozen in liquid N2 and stored at -80° C. Membranes

were stable for at least 3 months. 20 units of platelet concentrates typically yielded
35 250 mg of membrane protein. Protein concentration was determined by a Lowry
assay (Lowry ef al, J. Biol. Chem., vol. 193, pp.265-275 (1951).




were stable for at least 3 nonths. 20 units of platelet concentrates
typically yielded 35 250 ng of nenbrane protein. Protein concentration was
determ ned by a Lowmwy assay (Lowy et at, J. Biol. Chem, vol. 193,

pp. 265-275 (1951). -48- 5 H gh Throughput Thronbi n Receptor Radioligand

Bi ndi ng Assay Thronbin receptor antagonists were screened using a

nodi fication of the thronbin receptor radioligand binding assay of Ahn et
al. (Ahn et al, Ml. Pharmacol., vol. B p.350-356 (1997). The assay was
performed in 96 well Nunc plates (Cat. No. 269620) at a final assay vol une
of 200_pl. Platelet rrenbranes 10 and [3 haTRAP wer e d| I uted to 0.4 mg/m
and 2252 b ihseuahn o Radigligand Binding Assay HCI, pH 7.5, 10 nM

iz, L ECHyofyl 4t %J%Q%b‘fﬁla%%é%@ﬁuﬁ# S AR o oL

pl of dil uhmﬂnbl]grrpgepst&r mdugli/gmmadmg@éssagdoféﬁhrr eﬂabﬁA?gedahMcﬁu ngl )
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were covered and vortex-mixed gently on a Lab-Line Titer Plate Shaker for 1 hour

at room temperature. Packard UniFilter GF/C filter plates were soaked for at least

20 1 hourin 0.1% polyethyleneimine. The incubated membranes were harvested
using a Packard FilterMate Universal Harvester and were rapidly washed four
times with 300 ul ice cold 50 mM Tris-HCI, pH 7.5, 10 mM MgCl2, 1 mM EGTA.
MicroScint 20 scintiliation cocktail (25 ul) was added 1o each well, and the plates
were counted in a Packard TopCount Microplate Scintillation Counter. The specific

25 binding was defined as the total binding minus the nonspecific binding observed in .
the presence of excess (50 pM) unlabeled haTRAP. The % Inhibition by a & 5
compound of [BH]haTRAP binding to thrombin receptors was calculated from the
following relationship:
% Inhibition =

30 Total binding-Binding in the presence of a test compound x 100

Total binding-Nonspecific binding
Affinity values (Kj) were then determined using the following formula:

K.=

! 1+{concentration of radioligand
affinity (Kp) of radioligand

Hence, a lower value of Kj indicates greater binding affinity.




Affinity values (K;) were then determ ned using the followng forrmula: 1C50
Kj= 1+ concentration of radioligand affinity (KD) of radioligand] Hence, a
| ower val ue of Ki indicates greater binding affinity. -49- 5 Materials
A(pF-F) R(ChA) (hR) Y-NH2 and A(pF-F) R(ChA) (hR) (12-Y)-NH2, were custom

synt hesi zed by AnaSpec Inc. (San Jose, CA). The purity of these peptides was
>05% Tritiumagas (979 was purchased from EG&G Mound, M am sburg Chio. The
gas was subsequently | oaded and stored e#San I N US Systens Inc. Trisorber.
10 M croScint 20 scintillation cocktail was obtained from Packard I nstrumnent

. 30t %Qter@‘i’é Ex-Vivo Pl atel et Aggregation In Cvnonol gus \Wol e Bl ood

Drug a on and bl ood col l ection: Conscious chaired cynonol gus

nonkeys are al | A(gFaFIR(GIANRRPA-AH drmd ARSF-FIR(ChAYhRH-¥)-NHJ) atare dustom

inserted into a brachial vein for infusion of test drugs 15 Anot her needl e

cat het er isynthesizedby AnadSnresdnet (Ran s Ay e §éﬂ&y@fgbesaéenti@eﬁjwaased f or

orarly ony She THLREPEF (FLRTHTPUCHICE] ol GeARARRRY, MBSO

co} i)ect eslT1 Thie ?as Wasi subisequbatly hJa‘dejﬂli am'mstoﬁed bn mi)I!N]U'ShI‘&jréiéh?r InS(\j/$ riddbaser( 100
sa ti coggul an e drug is then infuse
Pgt raaQnOLMlcfio % @S?W“B@H@’beoaaa@Waﬁ\qua[BPQJEP%frﬂﬂﬁ(éﬁd instigment &o.col | ect ed

at 5, 10, ﬁ:%m@dipar@xdeormaté&d;\ﬁegéﬁen W%ﬁ' Bm?qul% ;fdv@ar@éq on of the
drug i nfusi - EXPeT e drug using
a gavage dqamm4g attd nsamp blsodarallection:| ect ed at 0 30, 60, 90, 120, 180,
240, 300, 360 n after _dosi m. of the i,S _use 0 bl ood
2a0) evat ] on anZE?ﬂsec'%ﬁa SRS gl Rop s A AR S gl e
coneent ratrip) RinelliR githetalis ifsertatintach bifshialAGHH fstahfueibn of fest Gﬁfgfsor med
d| atel%wfter collection of the blood sanple as described bel ow. \Wole

BI ood 18ggriibebneedlecatheter i ipsartedipipdhe §tlmm'aclmal or saphensiussdin agdand
var med to 6 P pfbod sampling. In those experiments where the compound is

administered orally only one catheter is used. A baseline blood sample (1-2 ml) is
collected in vacutainer tubes containing a thrombin inhibiter CVS 2139 (100 pg/0.1
ml saline) as an anticoagulant. The drug is then infused intravenously over a
20  period of 30 min. Blood samples (1 ml) are collected at 5, 10, 20, 30 min during
and 30, 60, 90 min after termination of the drug infusion. In PO experiments the
animals are dosed with the drug using a gavage cannula. Blood samples are
collected at 0, 30, 60, 90, 120, 180, 240, 300, 360 min after dosing. 0.5 m! of the
blood is used for whole blood aggregation and the other 0.5 ml is used for
.25 determining the plasma concentration of the drug or its metabolites. Aggregation
C is performed immediately after collection of the blood sample as described below.
Whole Biood Aggregation:

A 0.5 ml blood sample is added to 0.5 ml of saline and warmed to 37°Cin a
Chronolog whole blood aggregometer. Simultaneously, the impédanCe electrode
30 is warmed in saline to 37°C. The blood sample with a stir bar is placed in the
heating block well, the impedance electrode is placed in the blood sample and the
collection software is started. The software is allowed to run until the baseline is
stabilized and then a 20 Q calibration check is performed. 20 Q is equal fo 4
blocks on the graphic produced by the computer software. The agonist (haTRAP)
35 is added by an adjustable volume pipette (5-25 pl) and the aggregation curve is



Chr onol og whol e bl ood aggregoneter. Sinultaneously, the inpedance el ectrode
30 is warned in saline to 37C. The bl ood sanple with a stir bar is placed in
the heating block well, the inpedance el ectrode is placed in the bl ood
sanple and the <collection software is started. The software is allowed to
run until the baseline is stabilized and then a 20 O calibration check is
performed. 20 0 is equal to 4 blocks on the graphic produced by the
conput er software. The agoni st (haTRAPX5@5 is added by an adjustabl e vol une
pi pette (5-25 pl) and the aggregation curve is -50 5 recorded for 10

m nut es |l\4ﬁ*,'§ nis the
val ue recor \-ﬂ%; ﬁ%ﬁ'ﬁ?g}tﬁa[\/{eﬁrﬁ ﬁhgﬁ‘%@%‘{'@'{‘ﬁ Poced 3}&3‘%@%‘"@@?5'&9

aggr egat i additionds e vaue regeorledned according to the nethod of Bednar et at
(Bednar, B.,. C., _Goul d R.J _and Connolly, T.M, Throm 10 Res.
vol . 77, 3t sediie: obt ai ned from heal t hy hunman subj ect s

who were aspi rprmé:b@@@@p fbn 'sﬁ.ﬁﬁés G pRrtImUEHRURTAY S

anticoagul ant. Plate shma was prepared by ce trll?%gatlon at 1OOXg
for 15 nBadnasetal Eedheg, B, Q@inﬂral 6t, SowdeRpk) drd EdrapolIg00M.g Thramwashed

t ce bffe sal j n EGL. 0 pal rase to

|\r,1Mh| b'I 15—5:9 P tPBrﬁ*é&A‘b@)&@%ngWM@WBﬁ@%gQP"P B%ﬁﬂh&ﬁﬁ ure in

buf f ered sabjeste wiss!Riere BEPHiAdred ot 41 icasty/ dﬁyébWﬁ@mPhhéﬂd?@%ﬁg Aeptagonpound
and pl at el ets were preincubated in 96-well flat-bottom tes for 60

m nut es. Aptigaagiianin Rl\@tglet irightplasnaa was akepaned byxepmfha abil 00Xg foy H$
t hrombi n ﬁﬂ%otég%'tqg Oét PIAEARL %re?eﬁéférdg%t% 000k arn ng‘ghBﬁcr eg% Plate

Shaker (spee en’t aggregati o si'ng |ight

transm tthuﬁa‘edtsaﬂlﬁé containing 1Syl EGTRaNE 20 pg/mtegsiease tainhibid Anti t unor
Proce&:re Tests in . the hupan breast carcinonma nodel in nude nopuse are (

condu& ed@9grEgaHaN nfooregationvar paTfPENed AL FRQE tempsratuye in Ruffered saline Nat uﬁa)
Medi ci ne, sdnni8ment& Rith 099%19%4 hUAPRBAbrifeRIERO et mpdlindPLRa ?iﬁtel‘e@é’ent ion

are surprlsmgly active in the ex-vivo platelet aggregation test nodel. In
t hese st udiees preimeubsded ouBo-wdl fBtdaitom pla.‘oés for 60 mlnutes Aggregation was
initiated by adding 0.3 pM haTRAP or 0.1 U/mi thrombin and rapidiy vortexing the

mixture using a Lab Line Titer Plate Shaker (speed 7). Percent aggregation was

20 monitored as increasing light transmittance at 405 nm in a Spectromax Plate
Reader.
In vivo Antitumor Procedure:

Tests in the human breast carcinoma model in nude mouse are conducted

according to the procedure reported in S. Even-Ram et. al., Nature Medicine, 4, 8,
25 pp. 909-914 (1988). 1
Compounds of the present invention are surprisingly active in the ex-vivo ( )

platelet aggregation test model. In these studies, the compound of Example 2 of
this invention, after oral administration at a dose of 0.1 mg/kg, completely inhibited
aggregation of platelets induced by exogenously added thrombin receptor

30 activating peptide for duration of 24 hours. Even after 48 hours, approximately
65% of inhibition of platelet aggregation was sustained. !n contrast, N-alkyl
carbamate analogs, Examples 1A, 2A and 13 of US 6,063,847, were sfudied under
similar conditions using a dose of 0.5 mg/kg, a 5-fold increase over the dose of the
compound of Example 2. Under these conditions, the N-alkyl compounds showed

35 no significant inhibition of platelet aggregation at various time points.



this invention, after oral admnistration at a dose of 0.1 ng/kg, conpletely
i nhibited aggregation of platelets induced by exogenously added thronbin
receptor 30 activating peptide for duration of 24 hours. Even after 48
hours, approximtely 65%of inhibition of platelet aggregati on was
sustained. In contrast, N-alkyl carbamate anal ogs, Exanples 1A, 2A and 13
of US 6,063,847, were studied under simlar conditions using a dose of 0.5
ng/ kg, a 5-fold increase over the dose of the conpound of Exanple 2. Under
t hese conditions, the N alkyl conpoundS'éﬁomed 35 no significant inhibition
of platelet aggregation at various time points. -51- 5 Wiile the present

I nventign has begRideeChiclBHt InfVeRfioh HAS befA désthbbd®h éaﬁrﬁhkﬁén Wﬁﬂ%h”ﬁm S
set forth above, many alternatives, nodifications and ariations thereof

wi || be appaesific embadimeatsosetdodhreboyes kidny dlternalives; modifitatimsrand

alternatives,. dificatiops, and variations.are intended.to fall wihin the’
b 1 ¢ andvatialis bt He Aftart Rl eihosf o Siontt SR FLira sk Al sich” s
conpound r @RERFANESIMBYIfcABoRS, M4l vHrfdtiong it ilteAdES (6 GiPWIhiR e Pt R2 R
a B Rat Het or a pharnaceutically acceptable salt or solvate thereof,
wher ei n: t 580Be Afthe preseatinveAtion.epr esents an optional single bond; Rl is

i ndependently selected fromthe group consisting of fluoro(Cl-C6)alkyl -,
diquoT@(C}CB)aIkyI-, trifluoro(Cl-C6)al kyl-, (C3-C6) cycloal kyl, (C2-C6)

al kenyl, hydroxy- (Cl1-C6) alkyl-, and am no (Cl-C6) alkyl-; R2 is

i ndependently selected fromthe group consisting of fluoro(Cl-C6)alkyl-,

di fluoro(Cl-C6)al kyl -, trifluoro-(C -C6)alkyl-, (C3-C6)cycloal kyl, (C2-C6)

al kenyl, hydroxy- (Cr-C6)allcyl-, and am no (Cl-C6)al kyl - ;

¢



R3 is -SOR16, - SO2R. ", - C(O) NR18R19, - (O -CB)al kyl - C(O) NR18R19, fluoro(d -

C6) al kyl -, difl uoro(Cl C6) al kyl -, triflsoro(C, - C6) al kyl -

(C3-C6)-cycl oal kyl -(d - C6)al kyl -, (C2-C6) al kenyl, aryI (CC6)al kyl -, aryl
(C2-C6) al kenyl -, heteroaryl (d- C6)al kyl-, het eroaryl (C2-C6) al kenyl -
hydroxy (Cr-C6)al kyl, NR22R23-(C]-C6)al kyl-, aryl, thio (C-C6)alkyl -,

(C1- C6) al kyl -t hiV{aCls<@6hal :kyl -, (CLl- C6) al koxy(d - C6) al kyl -, NR18R19-C (0) -
(d-C6)al kyl -or (C3-C6) cycloal kyl-(C)-C6)al kyl-; Het is a nono-or bi-cyclic
het eroaryl group of 5 to 10 atons conprised of 1 to 9 carbon atonms and 1 to
4 heteroat ons i ndeperdentpbyndseprechiedbf honrichealgsroma consi sting of N, 0 and
S. Wis | to 4 substituents inggp sleEcIHé el ected fromthe group consisting
of H, (Cl-C6) alkyl, fluoro(GC, - T diX | ®IPo( G - 06) al kyl -

triquoro(O’-CG)aIIryI-, (C3- hydr oxy (Cl- CG)aIle'

di hydroxY (Cl -C6)al kyl -, NR' _ thio (C1-Co6)al kyl -, -0OH,
(Cr-C6) al koxy, hal ogen, - NR4R5, | - Q—a (C1- C6) al kyl t hi o,

R27-aryl (C1l-C6) al kyl -, aryl VRIET b IR ent carbops forma ring conprising
a met hyl enedi oxy group; R6 is HR{C-d ghenyl ; R is H (Cl-C6)

al kyl, -C(O-R16,-C(O OR' or -S02R" ; % -
"4CR12=CR12a (CH2)"5- or - (CH2) "4C=Cy4(;CH2) "5-, wherein n3 is 0-5, n4 and
n5 are independ @d R12 are i ‘ﬂqependently sel ected from

ent |
the group consi 8{?%”8?03%1‘*1 SI?SFP”Q%’&*"H%?“&’JE S¥1s- 0- or - NR6- when t he
dotted line represents s&g&ld@@écemia@ﬂiﬂesema%pnsna(ikingléboﬂ\dMR' 0 when the bond is
absent; Y is =0, =S, Cr when the dotted
line represents a sﬁnﬁll'éd_%ﬁwgll}llyﬁqm{ﬁ rﬁﬂ@%&'ﬁ&"”?t‘%%ﬁpm(v g (HoH),

(H O, (H  Stifluokid )ikl %&O@W)al%HCa—GsﬁcﬁMQm @hgnakégrdot ted line
represents a 5| %q%ﬁ} l-NR18R19 or-OR 17 when the
'se

bond is absent; gé[%xya Cﬁlg%ﬁ ‘rf%‘é‘b% ected fromthe group

consi sting of H (Cl R? @@ﬂde@édﬁb’lﬁﬂy s@]@&ﬁﬁlﬁ@mﬁﬁ r '&@Histmg, Efzf@wlcﬁ(}]'tﬁ)alkylu _
(C1-C6) al kyl, npound. of claim]

wherein R and uglr,ogclqugeélﬁé HH&L’PIIO)XCS QF)@&’ leécﬁzd?ﬁc Oa]ky : (C2' o) alkenyl,
hydroxy- (C,-Cg)alkyl-, and amino (C,-Cgalkyl- ;

R* is -SOR' -SO,R Y -C(OINRRY - (C,-Cy)alkyl-C(OINR'*RY, fluoro(C-
Coralkyl-, difluoro(C;-Cgalky!-,irifluoro(C,-Celalkyl-, (C3-Cs)-cycloalkyl-(Ci-
Cealkyl-, (Cy-Cy) alkenyl, aryl(Cy-Cy)alkyl-, aryl (C5-Cy) alkenyl-, heteroaryl (C;-
Co)alkyl-, heteroaryl (C,-Cq) alkenyl-, hydroxy (Ci-Cg)alkyl, NR¥R®-(C,-Cg)alkyl-,
aryl, thio (C1-Cealkyl-, (Ci-Celalkyl-thio(C,-Ce)alkyl-,(C-Cealkoxy(C;-Coalkyl-,
NR¥R-C (0)- (C,-Cglalkyl-or (C5-Cy) cycloalkyl-(C-Coalkyl-;

03-, cis or trans- (CH2)

Het is a mono-or bi-cyclic heteroaryl group of 5 to 10 atoms comprised of 1
to 9 carbon atoms and 1 to 4 heteroatoms independently selected from the group
consisting of N, O and 8.

W is 1 to 4 substituents independently selected from the group consisting of
H, (C)-Cy) alkyl, fluoro(C,-Cg)alkyl-, difluoro{C,-Cilalkyl-, trifluoro(C;-Cglatkyl-,
(C3-Cg) cycloalkyl, hydroxy (C-Ce)alkyl-, dihydroxy (C;i-Cs)alkyl-, NR*R* (C,-
Cealkyl-, thio (C,-Cgalkyl-,-OH, (C-Cg)alkoxy, halogen,-NR'R’, -C(O)OR"" -
COR', (C)-Cg)alkylthio, R*'-aryl(C,-Cg)alkyl-, aryl wherein adjacent carbons form a
ring comprising a methylenedioxy group;

R% is H, (C-Cg)alky! or phenyl ;

R is H, (C;-Cg) alkyl, -C(0)-R',-C(O)OR" or -SO,RY ;

B is- (CHb) p-, cis of trans- (CHy) CRZ=CR'* (CH;)ys- or - (CHy) 4C=C
(CH,) 5-, wherein n3 is 0-5, n4 and ns are independently 0-2, and R and R™ are

independently selected from the group consisting of H, (C,-Cg)alky! and halogen ;



the group consisting of Hand (C3-C6)al kyl. 3. A conpound of claim1l wherein
R3is H-OH (Cl-C6)al kyl, (d-0C6) al‘k5)7xy, hal ogen, (C, C6) cycl oal kyl,
-C(OOR 17 or -NR'R'. 4. A compound of claiml| wherein Bis-CHCH. 5 A
conmpound of claim1 wherein the optional single bond is present, Xis -0-, Y
Is =0 and R15 is absent. 6. A conpound of claim1l wherein nis 0, the
optional single bondX is-OpsréskayhenXhd ditedline repfedests a@ingla dokdl 5r X $s-aHent .

NHR* when the bond is absent;

Y is =0, =8, (H, H), (H, OH) or (H, (C,-C¢)alkoxy) when the dotted line
represents a single bond, or when the bond is absent, Y is =0, (H, H), (H, OH), (H,
SH) or (H, (C-Cgalkoxy) ;

R is absent when the dotted line represents a single bond and is H, (C;-
Cealkyl,-NR"™R", or-OR"” when the bond is absent;

R18 and R are independently selected from the group consisting of H, (Ci-
C6) alkyl, phenyl, and benzyl ;

R¥ is H, (C-Ce)alkyl, phenyl, benzyl,-C (O) R® or-SO,R®.

2. A compound of claim 1 wherein R' and R* are independently selected from

the group consisting of H and (C,-Cg)alkyl.

3. A compound of claim 1 wherein R® is H,-OH, (C,-Cgalkyl, (C,-Co)alkoxy,
halogen, (C5-Cy) eycloalkyl, -C(OYOR"” or -NR¥RZ.

4. A compound of claim 1 wherein B is-CH=CH-,

5. A compound of claim 1 wherein the optional single bond is present, X is -O-,
Y is =0, and R" is absent.

6. A compound of claim 1 wherein n is 0, the optional single bond is present, X is -O-,
Y is =0 and R" is absent.



