;% 1 UHSUR () *+, - ./ 01e3eU~SURH#SSS6* $T~$i ) 20 April 2004 This application
clainms priority fromprovisional 5 application No. 60/158, 755 filed Cctober
12, 1999. Field of the Invention The present invention relates to

het er ocycl i ¢ conpounds which are sodi um proton exchange (NHE) 10 inhibitors
and are useful as antianginal agents and cardi oprotective agents. Brief
Description of the Invention In accordance with the presen'z%j gve dﬁ”g

novel 15 heterocyclic derivatives are provided which are s HY"B# n

exchange (NHE) inhibitors and have the structure Il 1. R3 RX ~~
i ncl udi ng pharmaceuti cal | cceptabl e hereof and 20 all
st er eoi somers thereof, ant™ Rocguggcuoé%eugp |-'|€| T t's an integer froml

to 5 Xis Nor CGR5 wher ei n RSWMI al kynyl , al koxy,

al kyl, aryl or heteroaryl; Zis a heteroaryl and pref erably i s a heteroaryl
25 group containing hg ép;rﬁtc%r:groét&rﬁmsagno%%{, A Brovhlichal s 2
nitrogen ato el e'g_-eroabf g/ %0 ttached to he rest of the

nol ecul e by TSRTAVAIN b PR hT g 5‘6e OSFRRSH dfomt®Rr is H al kyl,

al kenyl , al kynyl al koxy, 34 al kenyl oxy, al kynyl oxy, (alkyl or aryl)3Si

(where each al _kyI or aryl grouprisid afeffendentiticycl oaI kyl, cycl oal kenyl,
am no, al kyl am no, d'ﬁJeWJ:é’éEﬂ?:%n@é%ﬁ@ﬁ' des %kﬁ( LT

aryl al kyl am no, 2004 ar aI , aryI am no,

ol oxy” oyel ohETERRRY LG BB R LHBAPRAR RYPISTRS: |

het er oar yl ad® noinkidtisovarandere wssfiulhas, artiphgingl ﬁy?nt%tréwdsul fonyl, thio,
al kyl t hi o, al kytstdifopaptectilveybgamifonyl, 5 heteroarylthio,

het eroaryl sul finyl, heteroaryl sul fonyl, hal ogen, hal oal kyl, pol yhal oal kyl
such as CF3 and CF3CH2, paql yhal oal kyl oxy such as CF30. and CF3CH20,

am not hi o, am nosul fi nyI no,

al kenyl sul f onyl ani no Iralakymwef whyh anhenbre@tarwﬁs}’mlpénylll%lno

het er oaryl subf ony&mmhald%l&atﬂwraberm}qvlaéal whiichoas¢ bonyl ,

heteroaryl am nog mry% o &Y x%x MJHEE) V¥ or SHRAORRG O
ylcar ony

al kyl car bonyl , ony oxy, al kyl carbonyl am no,
aryl car bonyl , 13 ot ut’f&r onyl oxy aryl carbonyl am no, heteroaryl carbonyl,
het er oaryl car bonyl oxyX- het er oaryl car bonyl am no, cyano, vitro,

al kenyl car bonyl am no, al kynyl car bonyl n al kyl am nocar bonyl am no,

al kenyl am nocar bonyl am no, al kynyl Zlg;c’:r bonyl am no,

aryl am nocar bonyl am no, 20 heteroary gcar bonyl am no,

al koxycar bonyl am no, al kenyl oxyc&r-ba Fawizno, al kynyl oxycar bonyl ami no,
aryl oxycar bonyl ani no, het eroaryl oxycar nyI am no, am nocar bonyl am no,

al kyl am nocar bon%ql ?Xé/l : ca’("ﬂbé%%y eﬂr ngggéé)g%ggaég@/ Qq@gécef talgg two aryl

or al kyl 25 subg uen p ef |ne g i nked to one
anot her to f8r nPalrFiRFecdaeTrES tfeﬁe%ﬁ'oﬁaﬂepﬁﬂdrﬁg%oﬁ%’f&f’ he), S(O) 2R6R-~,

-NR6( C=NR~) al kyl , D-!wiRerelliRG Crs\Rn) ahkegeyl fromiR6EC=RNR-) al kynyl p
NR6(C—NR~) het eroaryl, x-NR&( 6rNENs- At Adin RY HisdHNendtXiallRenRB Ol \ NO30
a~ ~' Q- 2 04 N O e %Pf HZ and n" is 0,1, 2
or 3) or -C— gk}g%d[ etar%gz Riﬁ)gl &gﬁ {5@ s e§8 t%fazol

pyrimdinyl, inidazol &, i%®eaks6 %‘-’?f‘rrytlr F%‘Eéﬂréferﬁsé(’éig)i‘ fm%ﬂh]ere R13 and
R14 are i ndeqsen@ebtxbyccaitla;ih;n@ryltp 4l keveye agopisoxgt least one of

which is a nitrogen atom, the heteroaryl group being
attached to the rest of the molecule by way of an
available nitrbgen oxr carbon atom;

Rl is H, alkyl, alkenyl, alkynyl, alkoxy,

30 alkenyloxy, alkymyloxy, (alkyl or aryl)3Si (where each
alkyl or aryl group is independent), cycloalkyl,
cycloalkenyl, amino, alkylamino, dialkylamino,
alkenylamino, alkynylamino, arylalkylamino, aryl,

-1 -




5 heteroaryl, heteroaryl al kyl, heteroaryl oxy, heteroaryl al koxy,

cycl ohet eroal kyl, cycl ohet eroal kyl al kyl , cycl ohet er oal koxy, or

cycl ohet er oal kyl al koxy); R6, R~, R8, R8a and RO are independently hydrogen,
al kyl, hal oal kyl, aryl, heteroaryl, arylalkyl, 10 cycl oal kyl,
(cycl oal kyl')al kyl or cycl oheteroal kyl. The Rl group nmay have fromone to
five substituents, which can i ndependently be any of the gl o et out
above, and any of the preferred Rl substituents set out b§%¥héP¢Uﬁa9§
substituents may be the 15 sane or different fronreach ot her and may be the

same of differeatyldfiqgnt herpassn R P?:&%H{?cé&' tuted with one or

nore of the fol I? r}gttgref rreﬁ g ;1@'5'[ uents é ( ami nocar bonyl ,

aryl ani nocar boné % eroaﬁ?’[ HN &h§ ‘T“IYJZO ff?aé‘a’rlﬁ R -ani no,

het eroaryl, hal etwryleyrcr gavikyhiar lge'mir‘ﬁlalrrﬁlrwl,aawlﬁalﬁbemyl,am no,

het er oaryl car bongi@naleylehicx uery hanyiay pealkguaigiowl,, vitro,

cycl ohet eroaskyhet@;aarwﬁfs b@exla suger FI0RLE O i} Eﬁ{sﬁﬁm no, uriedo

frg{lgrgawle)u“hgggl n| E%@b ny % \/\)?1]E l&‘% #ete oc cle |s¥l:o(r)1rrect ed

to the carbonyl® 81%81% YR € SEJear? 5F3‘3§P’1530EF%1‘E1E?97 a’&’rWF’éarfonyl ami no,

?ryl suICL%nyl ami amnckheﬂeﬁﬁﬁl,yIa&uhéﬁimrﬁo&mnoall&lsﬁl%ymmtn&ga JAp30I R£0\64heerg
is: ~, -G ri

R24 and R25 re |ke Gg‘f mr?yar ]%4 g%?l& gﬁﬁen al kynyl , aryl,

aryl al kyl , te?ﬁ% i}‘ﬁ °R¥ @P’d’é’ry?‘%’f%ﬂaw %%t?é‘ly gpin %r cycl oal kyl al kyl ;

Rao~ R2i ~ R22 apékyintdpenehrnvy . hgxirlegenocadamyls al kyl, al kenyl, al koxy,

aryl oxy, aryl, aéyéfﬂdtx:hamﬁkdaalraeﬁmpmgdra&yl raewamz&bo&ypl oal kyl,

cycl oal kyl al kyl 4 hgt;@arrggﬁﬁs arr}g(%%gﬁ{]%ﬁ Xidm’éé%g%g j0r hal oal kyl; and

t hese pref erred St

ttached to R, or
attached via an®af¥ARRE ¥ HAMN ALKEFIBOBBEANTO0 ?’ryﬂr?ar nYR3 and R4 are
t he same or 148 fﬁe}'mrb@nﬁl@ﬁ)e Bmﬁewﬂ@emlhmmyhetexdmgpmﬁet out for
R1 (andf may bebhbeel&aﬁeleaﬂshziyﬁekﬁnthefce?gaﬂh)caaadnmmam|@yha1fa yhl ncl ude
one to five su ent ggg%:l of the
substituents se?l&%{}? %lﬁe&ig\%ﬁngqiﬁ%obea%’ﬁ&?@g%e ém??%rent The-R2, R3
and/ or R4 group$ ’é&?“ﬁ@%ﬁf*ﬁfﬁ"ﬂé&m‘LW'aﬁ}kﬁ?y}%neﬁ?m AMPDr to X which
formthe ring shokynylariopeadtenylamiho,i hrdbsiinegarbonylegmi?, R3 and/ or R4
may bg 20 atzgacraedelt&@lainﬂmcexeaﬁpml@boulmcaiboxsa,ammo,and/ or R4 mra]tydbe
j oi ned together t ey are attache
to forma non- argkéﬂld}gar% yi]l ?129“ nl%?ﬁgPJlﬁzcEQbX@bl Pkyl or
cycl oal kenyl ri AGYIOYRF PB}ﬁJé’(“EfPBaIIPﬁHerPFﬁ@l?Q’C&F %n}frét“\ePBar yl ring, which

contains 5 to léeminegpnponpéaminor ellgrlanipodattwnylekng Indnibdlleexyiln addi ti on,
one of R2, R3 and &ylcary) pakeyla (Wused thentwr ergli er calkydeyclic ring, namely

a cycIoaIkyI a | . | i d1e position
30 adj acent to %ﬁbg{ tq%glltg %%%;%)é éé%%nd}%{:&e@eg\éhgd a315«110 or rruI a | where
Xis N nis 4 Cre anot&eﬁer?oﬁqr@ Pm’g}% Sheh 25 2+ P REPE- 2% vt 3ot

5al kyl i ni dazol - 4119¥Qiﬂlredch§é°)a?3‘63-he DSGIROB e he ring, then R- is

ot her than phenyl or substituted phenyl. - 4 20 Rpri4_2004 The group A
Rz ns ~R A R-R- preferably includes, but is not Irl'hytq%g’fo, the foll ow ng

structures ~~ ] Naa Bﬁl@tﬁ%{éﬁr “Nﬁ'—‘(clNR”)\aBﬁynyll“ R® R' R~ RBR=R

~~/ /'"~~ RB RN IeRteroaryl -NR® (C=NCN) -amino, pyridine-N-oxide,

[+ 8
Lo foe -0
—N .8 o N,
nln,—(_J)i' o
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Al so preferred is Rz ~ s ~RRL_ "~ "\ ~5 R which preferably includes 10 z

RRBRR R/ ORBRR R VIR R sRo=R3R Rs RLs R-"~.~R3 RL R5 Thus,
t he conpounds of forrmula I of the invention can have the foll ow ng
structural fornmulae: 5 20 April 2004 A\ a R2 ~RWR~\ " ZR5 RIB

RZna~R1. RN~ Z5R It is preferred that at |east one of Rl, R2, R3
and R4 is aryl or heteroaryl. It is also preferred that in Xis
N) Rl is aryl or heteroaryl. Preferred are conpounds of fo?-hﬁrpgw?s@? the 10
invention wherein nis |, 2, 3 or 4., nore preferably 1 or 4; preferably X
is CHor N Zis preferably imdazole, am noim dazole, alky]im dazole,

al kyl t hi oi m dazol e, al kylthi o(am no)i m dazol e, am no(al kyﬂﬁl"m Bazol e,

(al kanoyl ami no) (Whekez O &5 @xazB) epdtil dzoPel. 2 ®rbenkion dasoFd—C-

ami not hi azol e, MW?ZQ'@ra@BlfD | L @20 @nishauky! byt dRzahei,
3£

al kyl (al kanoyl a 0)i_ 20l
aryl am nocar bonyl am.no(al %f‘e Bh A0 fae) ,  (where R12

al koxycar bony| affh&(al &34 )li“ﬁ?a%fﬂﬂnélyﬂké{llky?’éyér bBAYPRN FEYAPRYA ) i ni dazol e,
anmi notriazol &, betaicaryhomatierparylalkyli shavereayylefg;abl y im dazole,

ani noi m dazol e, nhat dadairiph SBEbe, cﬁ':l%h'éﬂai-éﬁld@lm@ycl%gléi'&ﬁdy'i‘agﬁ‘%i’l e,

al kyl thi O( am no gﬁ C}'J|e‘¥teroa].kac‘ar)]c"y?O<g al I%E.):ﬁerger%%ﬁ(yelaqkoxy) ;

z?le

(acetylam no)im
R8, R® and RYP are independently hydrogen,

alkyl, haloalkyl, aryl, heteroaryl, arylalkyl,

10 cycloalkyl, (cycloalkyl)alkyl or cycloheteroalkyl.

The R! group may have from one to five
substituents, which can independentiy be any of the R!
groups set out above, and any of the preferred Rl
substituents set out below, which substituents may be the

15 same or different from each other and may be the same of
different from the base R' group.

R! may be substituted with one or more of the
following preferred substituents: alkyl, alkylémino-
carbonyl, arylaminocarbonyl, heterocarylaminocarbonyl,

20 alkylcarbonylamino, heteroaryl, halo, aryl,
cycloalkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, alkoxycarbonylamino, guanidinyl,
nitro, cycloheteroalkyl, aryloxycarbonylamino,
heteroaryloxylcarbonylamino, uriedo (where the uriedo

25 nitrogens may be substituted with alkyl, aryl or
heteroaryl), heterocyclylcarbonylamino (where the
heterocycle is connected to the carbonyl group
via a nitrogen or carbon atom), alkylsulfonylamino,
arylsulfonylamino, heteroarylsulfonylamino,

R\ o

AN

Rz1__r: w—
L / S J
R22

Where J is: CHRZ, —ﬁ —CH-CH— or —C=—=C— .
o R R25 R R*
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25 preferably R2 and R3 are independently H, |ower alkyl, |ower alkoxy,
heteroaryl, or aryl; nore preferably R2 and R3 are independently H, |ower

al kyl, aryl, and heteroaryl; and R4 and RS are each H, and R is aryl or
het eroaryl such as phenyl, hal ophenyl, 30 al koxy(hal o) phenyl, dihal ophenyl,
aryl heteroaryl, al kyl phenyl, nitrophenyl, dial koxyphenyl, al koxyphenyl, - 6
20 April 2004 trifluoronethyl phenyl) biphenyl, alkylthiophsg | .

hal o(ni tro) phenyl, trial koxyphenyl, hal o(di al koxy) phenyl, April 2004
alkylcarbonylanlnophenyl phenylalkyl such as benzyl, 2, 3-di hydrobenzofuran
500\ ~%, N N> N-NNNNN O1NNOJ. /' NNONIO 15
20 25 Pr eferredRexaﬁ'pﬁ é‘?do? RATYrifdsperdentide bpReesan. adbstit uted phenyl
such as 4- br onophksnyll, ﬂﬂkﬁﬂw@nophmlnﬂaxy$atkymmopbeew&aryi"5 di met hoxyphenyl , -
4- et hyl phenyl , h&uﬁﬁbgpi&mgﬂbeay&loghﬁwjrgp ibal ﬁophenyl

3chl orophenyl, 2, 5- digpt - nyl
4- et hylophey 2, 37di fre hbxy henyl ern%xf‘t% usy ﬁ%?%%// g‘ﬁgﬂ%
3-trifluor om%:t h?ﬁ( hefyFenydpi ﬁﬁ%‘h’@f 2xYhpBYw AFYD. dimeEdéxyphenyl |

4met hyl t hi ophenglkylBetcdpta,i ey hosypipeoy| cyclchl kol ppﬁmﬂpla,lkylalkyl
2-chl or o- 3, 4-di H@ﬁé}@&yﬁherﬁéteréaﬂﬂan enliteldrobt?ny'hal%@&ki)?xyé}taenyl

4-met hoxypheny| thgs eyl%%cﬁf%?%l Aﬁ?“??o Eﬁ}celr?;jllr%egq?el FSFESH%r onopheny!

2-f 1 uoro- 5- methox%/
3- et hoxyphenyl hlefiu"o‘? t By | Priasped *e,lasaa. glimokemshehgin at an
3, 5di chl or opbiengben Pppbitiwt.ri f| uor omet hyl phenyl , 4fl uor ophenyl ,

3-trifluoromethyl phe&?' RBahlPK4 rBley bnphemd or3d£f¥'e‘})é51£0£ﬁdj'a‘}lé| ) phenyl,
L2 A nal o) sH TR ﬁtslaé%'g?‘?ga%?' Lrbles R mRE A B (o aoy

hal ophenyl t et r a8l e sapefArk Stffecent SppmrRi)t and avar DstypnalllY( 3-al kyl -
ZPkAPE |hl I 2;)0; hatgmidenygi tret Eazel sﬁlgiﬁthmb?Mdéaﬂéazol e,

al kyl (hal o) ghen Vi

al koxy( al kyl )(h%ofﬁeﬁgﬁyltﬁ’e aigzgfewégggggmylé i o S for R

al koxyphenyl - al Kyt ‘f)&‘?%z h&P8p FIGAT S pyrazol e,

al kyl (hal o) phenyl - al i&e- B$r &2oped/qnt R grrupy| cam i8e apyﬁalzwl ¢o any

al koxy(hal o) phesa§l tral kytbas ana)er & Kowk{dH Ifybhrhptneélwmgl kyowipyimazol e,
di hal opheny! - al kylaazokss, deabbylAIENKko ek Yo P 428} Ex ¢ may ve

a: toxypﬂeny: %ﬁ?‘%{'ﬁ zol F&?g?g ap% - hal ?}ol? yd pyrazol e, 10

al koxypheny i m di ne,

phenyl (hal o) pyrl m di @e Fﬂ/ RémyRD W”ldvfpél ‘Emaﬁab%pt%ﬁ?ﬂ(mﬁ*})fwwmlﬁl ne,
di hal opyri m di nehe phemyir(ay&h:o):ayusmm domehidrakaépheny larpyched dione,

di al kyl (hal o) py Lo & B8n- fidyakeRhemt Ryt hi‘& disng, (&Qnél;)(ywhenw pyri m di ne,

| k h |
i ol kol phomyl { AFRBIAUBYR TR (vRdS ilﬁ%wl( e RyPCSETRSY 8Fne
al koxy( hal o)?dheryl & diekexgymwir mipdi n@llcﬁocontams 5 to 10 ring

di hal ophenyl (d| a;blﬁyéﬁm geémgaurydsr& 7hQ-E_ﬁ§ Q&rngbbﬁ:dl halropldanyigmyri m di ne,

hal ophenyl pyrim an@ﬁ ﬁkﬁhﬁﬂ@a}mp%% gedl}@ ggggg,y]p_henyl pyri m di-ne,
phenoxy( phenyl )pyrl m teroaréh di ne

di al koxyphenyl pﬁrh?%fc&éc BAR K PRBRERA GYPI9R R or 138 O

cycl ohet er oal kylcypheshidenpy riifiadi waéth allkaxy(mmyph%mwfpyppﬁi%ﬁ%

cycl ohet er oaoky laggaditopBernd Nayikhgé BN, amalnlphenyl (al koxy) pyri m di ne,
al kyl (‘hal o) phenyl pyri i (yhgecor@&ﬁxgghgpyé e 1s N, n is 4

di hal ophenyl (al koxy) pyr.imd car boxyphe pyr.1.m 8
al kyl car bonyl phefy® py AiREBiHRE 5Bt hyAmsy %/7 ftgazo “E2y1 or -

al kyl t hi ophenyl mlkymudnepl-pheﬂiylapywlthdmt the dpbeaytinn iodi kbe

al kyl (hal o) phen)&liary;,r iwdiener? dishakaphamdnpyhéfiiner babaaldetrsypbiesngipyri di ne,
35 al kyl (hal ophenyl')triazol e, al kyl (hal o) phenyl -(al kyl)triazol e,

al kyl i m dazopyridine _ g _ 20 April 2004 :



N ~j al kyl phenylim dazopyridi ne, hal ophenyli m dazopyri di ne,

di hal ophenyl i m dazopyri di ne, al koxyphenyli m dazopyridi ne. Preferred
specific exanples or R groups include 5 3-chl orophenyl,

3, 5-di chl orophenyl, 3-chl oro-4fl uorophenyl, 2, 3-dihydrobenzofuran-4-yl,
2-f 1 uor o- 5met hoxyphenyl , 3-phenyl - 4-fl uor ophenyl, 3-nethoxy-6fl uorophenyl,
2- met hoxy- 5- chl orophenyl, 3-chl oro- 5net hoxyphenyl, 3-ethyl :4- f|ﬁ8é8 henyl
1- phenyltetrazol 10 5-yl, 3-(2-f|uorophenylcarbonylanino)p%Qfﬁﬁ

(2, 4-di chl or o- 5- net hoxyphenyl )tetrazol - 5-yl,

3-chl orophenyl )tetrazol -5-yl, 1-(3-chloro-4-nmethyl)tetrazol -5-yl,
3-met hyl phenyl )t efP§zFUR ¥ | 15 1-(2- chl or ophenyl )tetrazol - 5-yl ,

2- met hoxy-5-chl oro)tetrazol - 5- yl, 2-(B | car bonyl am no) phenyl ,

3- nethyl-4-ch|orophenyl)tetrazoI-S-yI,/ ? R

2- met hoxy- 5-chl orophenyl ) tetra2ol - Sayly Z//é

3- net hoxyphenyl )tetrazol - 5-yl, A\Q

2- met hoxy-5-chl oro henyl)tetrazol yIR )
3-chl or ophen9’F3f—e3’-a ywc&yﬂaimmg 915 not limited to, the following
3- f | uor ophengtyucBumes hyl pyrazol - 5-yl ,

3- net hoxyphenyl ) - 3- nafhylﬁyrazol 5- y&

3, 5-di chl orophenyl) F’ ®hyl pyr azol y%,. Lﬂ 2

3-chl or ophenyl ) - 3- etihyl ¥Jazol 5- yI,N 3
3-chl or o- 4- net hyl gien 3- nethylpyrazqﬁfS-yl \__j>_-

2, 4- di met hyl phenyl ) - 3-fret hyl pyr azol - 5- y¥,

3-chl oro-4-fl uorophenyl) - 3- net hyl pyrazol -5-yl, 30
3-trifluoronethyl phegnyl ¥ 3- net hyl pyrazol ﬁ yl,

3-chl or ophenyl ) - 3- tF\{T or onet hyl pyr azol F5=y#,
3- et hyl phenyl ) 3- ﬁet rrazol -5-yl , ®*—x —;§
3-chl orophenyl ) - 3- ethy pyHazoI 5-yl, S
3-chl or o- 8- quorophenyI)pyrln1din-4-y|, -r'Q 20 April 2004

2-chl orophenyl ) pyri m di n-4-yl, 5-(3-nethyl phenyl)pyrimdin-4-yl,
3-trifluoronethyl y di n-4-yl,

2, 4- dlchlorophenyp?ggr %?%%%gh i?

2, 5-di net hyl phenyl ) pyri m di n-4- yI &% 4- dlchlorophenyl)pyrlnldln 4-yl ,
2, 3-di net hyl phenyl ) pyri m di n- 4- yI

2- met hoxy- 5- chl or ophenyl ) pyri mi dirh==

2- met hoxy- 5- quorophenyI)pyrlnldln

3- et hyl - 4- quorophenyI)pyrlnldln- -yI

3-net hyl -4-fl uor. I

3-chl o%/o 4- flgorlg r%% %19%}; gl:fuies)’

3- trlfludponethoxyphenyl)pyrldln 2- yI

3-chl oro- 4- quoro-he
3-
3-
3-
3-
2
3-
2-
3-
3-
2,
3-
2,

- MELhOoX )= —|n1 4 yl, 15
chloro-4-flu I) Zi nehya i n- 4
chlor o- 4- f 1ok o yl)-2- blnyl n1d| 95 Z-
chl or ophenyl ) 8- net hyl t ri a®ol - 5-yl ,

chl or o- 4- net hyl phenyl ) - 3- nethyltrlazol 5-yF, 20
, 5-di chl orophenyl ) pyri m di n-4-yl, 5-(3-chlorophenyl)pyrimdin-4-yl,
trifluoronmet hoxyphenyl) pyi 'din 4-yl, Bt L
chl or ophenyl )\ 2- n@t hoxypyr X\ di p- 4-yl,
chl or opheny met hoxypyr, nrﬁrn-4-yl,
trifluoromethylphehyl)-2- im
4-di chl or ophenyl ) - 2- mret haXypynr\
met hyl phenyl ) - 2- net hoxypyri m di n- 4-yl ,
5-di net hyl phenyl ) - 2- net hoxypyri m di n- 4-yl ,
3-net hyl - 4-f| uor ophenyl ) - 2- net hoxypyrimdin-4-yl. 30 Preferred specific
xanpl es of Z groups iraGs Udmhe? campamds- oftformuil ai Tafolths- ymvention
,5-di met hyl i m dagoh. 4. vy, %om?mgfv sEhBthorli fekpliad Y| |
2- am no- 5-1i sopr opy "M dazol
2- am nocar bonyl am no- 5- nethyl-lnldazol-4y+ S-met hyl -i m dazol - 4-yl,
i m dazol -4-yl, or 4 35 nethylimdazol -5-y In addition, in accordance with
the present invention, a nethod for preventing, |nh|b|t|ng or - 10 20
April 2004 treating angina (stable or unstable), cardiac dysfunction,
nyocardi al necrosis, and arrhythm a is provided, wherein a conmpound of
formula | is admnistered in a therapeutically effective anmount which
inhibits 5 sodi unf proton exchange. Deta; 1led Description of hP TnvPntion
The follow ng definitions apply to the terns as used throughout this
speci fication, unless othermnse 10 Ilnlted |n speC|f|c |nstances Unless

1-
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
3-(
3-(
3-(
5-(
5-(
5-f
Z-(
1-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
5-(
exa
2, 5-

N 1 - a ) o



15 20 carbons, nore preferably 1 to 12 carbons, in the normal chain, such
as nethyl, ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl, pentyl,
hexyl, isohexyl, heptyl, 4,4-dinethylpentyl, octyl, 2,2,4-trimethyl pentyl,
nonyl, decyl, undecyl, dodecyl, the various additional 20 branched chain
isoners thereof, and the like as well as such groups including 1 to 4
substituents which nay be any of the RL or the R substituggts ?@ gut
herein. Unless otherwi se indicated, the term"cycl oal kyl" A&ﬁ@ 9 d
herein al one or as part of another group 25 includes saturated or partially
unsaturated (containing 1 or 2 double bonds) cyclic hydrocarbon groups
containing 1 to 3 rings, including nonocyclical kyl, bicyclical kyl and
tricyclical kyl, contd%hing a total of 3 to 20 carbons form ng the rings,
preferably 4 to 12 carbons, form ng BORKgahring and which may be fused to
one aromatic ring as described for aryl, i g include cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl;nggﬁdﬁébtyl, 35 - 11 20 April 2004
any of which groups nmay be optionally gubkfiTadted with 1 to 4 substituents
whi ch may be any of the R groups, or #hegtRl substituents set out herein.
The term "cycl oal kenylg' as enpl oyed herein alone or 5 as part of another
group refers to cyclic hydrocarbons conjai\ning 5 to 20 carbons, preferably
6 to 12 carbons and 1 or 2 double bondgngﬁggFlary cycl oal kenyl groups

i ncl ude cycl opentenyl, cyclohexenyl, cyg¢l enyl, cycl ooctenyl,

cycl ohexadi enyl, and cycl ohept adi eny#*—xLQ thgh may be optionally
substituted gs defined for cycloal kyl. ThESterm "aryl" as enpl oyed herein
al one or as part of %og_geﬁr&rqugdr@ﬁﬁgt’fQeggq:ngggc$f Giang: bigayglisc

aromatic groups_gontainin 0 10 carbons. in_the ring 1 orti.on (such as
phenyl or napht ﬁglls’l ﬁﬂ%a%ngeg‘?ﬁ%wihyl o E‘-Iﬁ%lpﬁﬁeﬁ?gfe%n dtay opt i onal | y
i ncl ude one to EhrekezadXtisoNal Rt iisgerylsadhererpagaibocyclic ring or a
heterocyclic ring (sudefasred Wre eyapaaldsybs famal@ar W @hecycl ohet er oal kyl
rings) and ggy bg aRtbaNghd 20 SHbSH T Lut ro ' rfqon at ons
with 1, 2, 3, or 4 groups sellec?edp?'r'otrzn'ﬁ r%%én?ﬁggaf%laééﬁg%g EI;IIOQ al kyl ,
hal oal kyl , al ko#y,preflecabkoXy isaCRemnyIN; Zrid Ippreferadlyylimidazdleyor onet hoxy,

al kynyl, cycl oallakyx%&ﬁknlsuazofev,cg@ﬂﬁiﬁfﬂﬂzgﬁ, Axghehsliehiaabaye atkyt, aryl, 25
eteroaryl, ary . aryl oxy. .aryloxya ryl al.koxy, arylthio,

aryl azo, heter ogig ﬁ‘%{{’??'?{hné’?é%g?%?lﬁ’k@ﬁﬁ?Caﬁg?'ﬁ%mérléﬁz &eroaryl
het er oaryl oxy, HgHFBeylapiadldmidgacns. swreoLe stiBst#elfted ami no wherein the
am no includés beonzinddauwbid, améndshiadduleh aimoakiydle,aryl or 30 any of the
other aryl compawnsBERALOREdakEr ke Aakididions), thiol, alkylthio,
arylthio, heteroarylthio, arylthioal kyl,  alkoxyarylthi.o,. .alkylcarbonyl,

aryl car bonyl , aFE§¥¥%ﬁ$ﬁ%%§F%%ﬁﬁffm *%%qaﬁ{ﬁ§§3¥g@%VFsl§Fﬁ%§§%%rbonyl,

am nocar bonyl , AFK}AEEPERFRIYRTiRG (alkylle mistarplexy, al kyl car bonyl ani no,
aryl car bonyl am atkoeytamrbsny faminbparkyl) imadydcse,f i nyl , aryl sul finylal kyl, -

12 20 Apnpl 200 A¥bai IARKl 3TkPO 13 adiyl s UbhpauHReeae bagyl or any of
the RL groups or,.the R s Qifltugnts set out erm "aral kyl ";

i u heh?'n--EPe
"aryl-al kyl " or “EPAPIRAFURy| ¢ A8 MREEPHHERIAIBHEEP 88 part of
anot her group 52Péteimidpgots krLkYyL dnisinzede didiadsybinigsseéenavi ng an aryl
substituent, suahkgkHief#ydazlepheneyinHio (afiintdphidydqueopyl, or an aryl as
defined above. Thend ﬂﬁ&ikfﬁ%ﬁéz@h50§aé1(éé§£ WM no) ifiddzx¥; or "aral koxy"
as errployed2 ereln aagag or a ggrt of, gnot'her #gggr u&elng#$q$s any of the
above al kyl *ar BFREFT Ya?ylanar upa ARRERPAIS™E y38 AtdmY The term
"ani no" as enpl dpuer rdkexy, degszoaryhs grarrybf menetPrategrELy Rhyw@ptional |y
be i ndependent | w3safstinbep@tbientii PNeElovert ¥ky3ybatyX uamtds, whi ch may be 15

the same or difhgteilargyChndRealhy!ns Bl ead U Akde/len hetanmacyl

het er oaryl al kyl , cycl ohet er gal q;cl%. t er oal kyl al kyl, cycl oal kyl ,

cycl oal kyl al kyl ,heﬁéﬂf‘i?am’l}yﬁ?c*hﬁ%é?}%% kymalapheiidai kyl or thioal kyl . These
subst i t uent S0maylkexy (hatlhépheniist Aibalephepyh, aryaheessdaryl20 acid or any of
the Rl groups omlkfisiestl, t siHcphehel e iadRoBfihedil , adikexyphengtidi tion, the
am no substituents may be taken together with the nitrogen atomto which
they are attached to form 1-pyrrolidinyl, 1-piperidinyl, 1-azepinyl,
4-nor phol i nyl, 4-thianorpholinyl,~ 1 25 piperazinyl, 4-alkyl-1-piperazinyl,
4- aryl al kyl - 1pi perazi nyl, 4-diarylal kyl -1-pi perazi nyl, 1-pyrrolidinyl,
1-piperidinyl, or 1-azepinyl, optionally substituted wth al kyl, al koxy,

al kylthio, halo, trifluoronethyl or hydroxy. 30 The term "Il ower al kylthio",

al kylthio", "arylthio" or "aral kylthi o" as enpl oyed herein al one or as part
of another group includes any of the above al kyl, aral kyl or aryl groups
linked to a sulfur atom The term "Il ower al kylam no", "al kyl am no", 35




20 April 2004 al kyl, aryl or arylalkyl groups linked to a nitrogen atom
The term "acyl" as enpl oyed herein by itself or part of another group, as
defined herein, refers to an 5 organic radical |linked to a carbon 1 ~ o ~
rouy g p; exanples of acyl groups include any of the RL groups attached to
a carbonyl, such as al kanoyl, al kenoyl, aroyl, aral kanoyl, heteroaroyl,
cycl oal kanoyl , cycl ohet eroal kanoyl and the |ike. 10 The teé bﬁ,&g@@yl" as
used herein alone or as part of another group refers to al éﬂk nked to a
carbonyl group. Unless otherw se indicated, the term"|lower al kenyl" or

"al kenyl" as used herein by itself or as part 15 of another group refers to
strai ght or brakthEtharioagphyladieonl s wiphgnyd, 20kgarlbigpbenpkef erably 3 to 12
carbons, and noreiPEf@bAPhenyl,t Orfa@kbBASHYY) hAfo AETRbxPPHeRy1 Wi Ch

i ncl ude one to six double bonds in the normal chain, such as vinyl,
2-propenyl , 3-batenigarbonplamimpphenyl 4ppenyabky]l Suqieasebgnzyla- hexenyl ,
3-hexenyl, 2-heptergihyddobepistayhn 4- heptenyl, 3-octenyl, 3-nonenyl,
4-decenyl, 3gundecenyl, 4-dodecenyl, 4,8,12-tetradecatrienyl, and . the

i ke, and which may b ptionally substituted with 1 to 4 substituents,

nanel y, hal ogen, hal |, al kg al kox enyl, al kynyl, aryl,
i o, diflox het Xrogry cyclwhietrer oal kyl ,
D,, aryl Barbeényl am ne® wfr o, cyaee~t hi ol |

aryl al kyl, cycl oal kyl
al kanoyl am no, al kyl
al kylthio or any of t Rl groups, or the R substituents set out herein.
30 Unl ess otherw se indicated, the term"lower alkynyl" or "al kynyl" as
used herein by itsel f—ef as p of an er gr r ef traight or
branched chain radi 6l sﬁ)]‘ 2n1 0 20 ca'(gl({%s, pé}bl car bons and
nore preferably 2 t oN&Ncar bonSNTh t’he NeRmab C n, *3

i pcl ude one
triple bond in the normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl,
4-pentynyl, 3pentynyl, 2-hexyny]l

3-hexynyl, 2-heptynyl, 3-heptynyl, - 14
20 April 2004 5 10 1% 2 4-hept2ﬁ , 3-octynyl, 3-nonynyl,
4- decynyl , 3-undecyny ‘)Adoﬂ9cy‘yL,@ﬂd t.he |li ke, and which may be
optionally substitutedwith 1 toM substituents, nanely, hal ogen,
hal oal kyl , al kyl," al koxy, al kenyl, al kynyl, aryl, ar Ialkﬁl, cycl oal kyl
am no, heteroaryl, cyRrefiearedciaepiles R RIxgroudsk ARSHIENPREY | kyl ani do,
aryl carbonyl am mopsvituted pyemd, stbhols 4ahdémrphahiky] tdrichloosplemylof the R
groups, or tjge BlpsuRsiHehyent$, ssat mothoyehehyr, WhREenAldkkhy Of Gips as
defi ned above had\:{% féﬂ%% ogdss_fnci;:rgtﬁeac ment htlgr%lt;ueer( 19rQups at two
di fferent carbon~a ons,liﬁgy’are_ter%ed““al ffene gr&’%&hand may
optional |y be sH3PreRReylas2 defdineshaliRheayt or2 - mgERYAPEEhe ¥ al kenyl
groups as defi nectabbpeerand atvethylpheroips 2a3-diekethexyriieoye; 4espectively,
Pave 3' pg:E bor@iffﬁ?ﬁo?&r{e?ﬁpi%@"n}?k ﬁy%i@lﬁéﬁén@lh9ﬁﬁitmi’ﬂlazmi theydare
ermed "a ne. groups’ . and "al kyn ne arouns”, _respectively, and may
optional ly glgys?Fd‘?f‘g%#’.eé'ﬁm&%ﬁ’ﬁeé”ﬁeo%\?é{yg{é?n' 4l Renyl ™ and "al kynyl ".
Sui t abl e al kyl emethy] Keinphersl or3 4l RyFRARSTEOGRREFY L . st Leerese B sups,
(where p is 1 t@-@hiprefxrnabliyethoxgpbenyhitehitmophenyl udenavkyl®Ene, -
al kenyl ene or aljynylone GHoUPSIetdS PBlddA] BafdindxyPRhyaDt b apdiar | ncl ude
1, 2, or 3 S“bStajttﬁ” S Wi (ihE%( Iude_g_rye %{? t een% g%(p&ﬁgrogg_ 25 the R1
substituents_ set* GutREH gﬁﬁfﬁg of " al Ryl ehe. 4l en¥%5ne and
al kynyl ene g#bupsitrephemrial 36 - £ B1pmoH4 cpronopherylbH 3cathoxyPhenyl o~ - cHz - ¢
-CH CH - CH - - G -tri€iaotbhdEyCbiddyl, 2,5-dA filborophenyD, G.GHs CHs ~3 ". . H
-GG 'Cl_ CH2 - c- Cyic3Abropheny13 13, 5-bisE£i flbronethylphenyl; 4= 4 . ~ ~C~, - 15
20 April 2004 fluorophenyl, 3-trifluoromethylphenyl, 3-(N-

pyrrolyl)phenyl, 3-(N-pyrrolidinyl)phenyl, 3-(N-

25 pyrazolinyl)phenyl, 3-(N-imidazolyl)phenyl,

phenyltetrazole, 1-(2,4 -dihalo-5-alkoxyphenyltetrazol-5-

yl, alkylphenyltetrazole, halophenyltetrazole, 1-(2-

alkoxy-5-halophenyltetrazol-5-yl, 1- (3-alkyl-4-

-7 -



5 -"ICHCH2 ~ - i HCH2CH2 CH3 ~H5 Cg3 _ ~~2 ~ 2 ~ -CH2CH2- . -CHZ- i HCH3 CH3

~3 CHi HCHZ-- , ~CHZi -CH2 ~3 CHr ~3, '--CH2 ~ CHZ CH5 -CHZOCHz CH3 ~3
F ~H2-CH+~1~r ~ "~2~5( ~~C82~ 2 1 ~~"'82~ ~~C82~ 2 CH- CH3 F y3 10 C
' 1~2~2 , -CH2-CFi-CHz-CH -CHzZ-CH CH2-~' 1 1 ~3 ~3 ~3 H3~ CH CH2CH2 , (~)
3 ~"2-" ~O -" i -CHR~2 . ~3is 20 25 The term "hal ogen" or "hal 0" as used

herein al one or as part of another group refers tv chlorine, bromne,
fluorine, and iodine as well as CF3, CF3CHz, CFZH, CFHZ, WO AR 2804 ne or
fluorine being preferred. The term"netal ion" refers to alkali netal ions
such as sodium potassiumor lithiumand al kaline earth netal ions such as
magnesi um and cattioBRFNEY tRSFRzek-SivAe abtbxpbanylemtrEzeléer m

"cycl ohet er oal kydtkyddhat@dheeoybt et mlzone, oill@skyRRiio)theah ot bieFagriaup refers

toa s 6 O laliabesof19ahdiafilnghcDatdlAL! YolliRALdigLed 11 ng which
§y n_anal or

includes 1 to Z_é}gtag at Qs such s_p trogen, o sul fur, - 16
20 April 2004 1i keg ?Tﬁ? oukﬁxyipulaed} oft %onrﬁ AZeleethalorbemyl vlére- possi bl e,
optional ly vih thEPPhRera Phaplqnhepnl i sl kydf pyreakadleov el kyihelhyas 5 o~ N o
S. , 1, N |I' Odikyl-PytezbleQlalkoxydh@ls)gphek@l-alkyl-pyrazole,

alkoxy (alkyl)phenyl-alkyl-pyrazole, dihalophenyl-alkyl-

pyrazole, dialkylphenyl-alkyl-pyrazole, alkoxyphenyl -

alkyl-pyrazole, halophenyl-haloalkyl-pyrazole,

10 alkoxyphenyl (alkyl) (halo)pyrazole, phenylpyrimidine,
phenyl (halo) pyrimidine, diphenylpyrimidine,
halophenyl (halo) pyrimidine, dihalopyrimidine,
diphenyl (halo)pyrimidine, halo (phenyl)pyrimidine,
dialkyl (halo)pyrimidine, dihalophenylpyrimidine,

15 alkylphenylpyrimidine, alkoxyphenylpyrimidine,
alkylphenyl (alkoxy) pyrimidine,
dialkylphenyl (alkoxy)pyrimidine,
alkyl (halo) phenyl (alkoxy) pyrimidine,
alkoxy (halo)phenyl (alkoxy) pyrimidine,

20 dihalophenyl (dialkylamino) pyrimidine,
heteroaryl (dihalophenyl) pyrimidine, halophenylpyrimidine,
alkoxy (phenyl)pyrimidine, haloalkoxyphenylpyrimidine,
phenoxy(phenyl)pyrimidine, heteroaryl(phenyl)pyfimidine,
dialkoxyphenylpyrimidine, dialkylphenylpyrimidine,

25 cycloheteroalkyl (phenyl)pyrimidine,
alkoxy(halo)phenylpyrimidine,J
cycloheteroalkyl (dihalophenyl)pyrimidine,
halophenyl (alkoxy) pyrimidine,
alkyl (halo)phenylpyrimidine, nitrophenylpyrimidine,

30 dihalophenyl (alkoxy)pyrimidine, carboxyphenylpyrimidine,
alkylcarbonylphenylpyrimidine, naphthylpyrimidine,
alkylthiophenylpyrimidine, phenylpyridine,
halophenylpyridine, alkyl (halo)phenylpyridine,
dihalophenylpyridine, haloalkoxyphenylpyridine,

35 alkyl(halophenyl)triazole, alkyl (halo)phenyl- (alkyl) -
triazole, alkylimidazopyridine



15 20 25 30 and the |like. The above groups may include 1 to 4 substituents
such as al kyl, halo, oxo and/or any of of the RI groups, or the Rl
substituents set out herein. In addition, any of the above rings can be
fused to a cycloal kyl, aryl, heteroaryl or cycloheteroal kyl ring. The term
"heteroaryl" as used herein alone or as part of another group refers to a
5- or 6- nenbered aromatic ring which includes 1, 2, 3 or é02ﬁ§§ gtons
such as nitrogen, oxygen or sulfur, and such rings fused t r ?§P,
cycl oal kyl, heteroaryl or cycloheteroal kyl ring (e. g. benzot hi ophenyl,

i ndolyl), and ing¢ludes possible N-oxides. The heteroaryl group may
optional l'y inclyde ®{o 4 supstituents such as any of the Rl groups or the

Rl substituents (se alk¥ové, for exanple, amno, al koxy,
al kyl car bonyl am\no/ \kylthip, vitro, dialkyl, halo, alkyl(alkanoylamn no),
al kyl (am no), alky | 0), drylam nocarbonyl am no(al kyl),

al kyl car bonyl am no(al kyl), heteroaryl, heteroaryl (al kyl), alkyl, aryl,

diaryl, diani no,pgﬁéﬁlrﬁ%fiﬁ?PQHWF‘?: haliepheRy bisidRg PRYT o(aryl),

al kyl car bonyl anmdabékephenyl dhiddzepynibtiarehoajkayphebnl kyildazopyridine.

al koxycar bonyl am no) abieterrededicaziy| atdiphea! &y IR ghduplsl wRERAekY! (am no),

am nocar bonylsam3ng£%ﬁl%lh)an 1 Lis. i%% @glbhgn}?loog-%ﬂlpoa_rﬁonyl am no,

aryl het eroaryl carbonyl am o, ar’yl_ga yc1 ), !

al kyl car bonyl oxy3PRYPREEIES ny? RTidABY XSRENEREVEA 4K} |2~ £luoro-5-

cycl ohet er oal kyImeghgkypheByxanpd -eheoyl hetfdnoavpienyloupsrathoixyede- t he 5

fol I ow ng: N~~N1ﬁofoghkén5;1l\l~zlnigtNokK;s-/cht[Nr&r;én*yl', 3-ghiNW-sN~~ ~ N~ N~~a N
1-

/s a~\" ~NN" N 5 5= N NN~ ~ CN= o5l = =~0 N' "N
17T T eER ey L 3 oSyt Y shenyleefrggqy=" T\
\'S ~ / N~ 10| 5yl (31R-£flrprophgpycarbonyppinetpyridig-2=YAON N N ~~ ' | /
~~--Chl 3 N N N @-N2;4-dichlblro-5-metheyphenil Nettmzamhesitle | i ke. ' Preferred
het eroaryl groups (gr&jdgogﬁg%q,tegg.gggll_@,,_y‘ghi azole, 1,2,3-triazole,

1,2,4-triazole, pyrazol e and nzipdazol.e. The term
"cycl ohet er oal kyll a{Pk§zlkllol'°r§s4u“s‘ee§wéég1%?%azéﬁloﬁe%g’r as part of another gorup

refers to - 18 "1~ (3ometdpilphomp tefEretetSe¥dal kyl groups as defined above
| i nked t hrouth a-Catiimrophbetdtesramel-G-gl(CH2)p chain. The term

"het eroaryl al kyly" (9L met Rt 0a¢MlcrbkeoazcaASs Uped herein al one or as part of
another group refers 5 to het er. oup as defined above |inked

t hrough a C at og gPrﬁ%‘fl&ragg?rﬁatm&%?%}ﬂgﬁ)’p- chai n, al kyl ene or al kenyl ene
as defined abovel~ (PhBethsrlrdpletaropbspyltetzazeds&iYher ein al one or as part
of anot her group—r(efeetshdxy-hetigicoaphénydr) tébrazwl-Gheler oal kyl . The term

;‘I\E_ol ﬁh_al O?I Ié;yd " fla.s(3u§@‘%:h gg,qylpgfeegiézg%asapléalt Kyl " %r Ioup a; SI_eI fi n;ad abovcra]
1 C I NCl udes (o) 0] [ era ro O al 0O substituents, SsucC
as F or C1, pref%r(?t—) eg/t}ﬁxyﬁgﬁﬁé’goeg@@itegﬁz%lf55C':|¥35.CF2CHZ. 15 The term
" pol yhal oal kyl oxy(3a8 hRay ki3 -PerRyPwrazah - >AMkoxy" or "al kyl oxy" group
as defined abovel-whi-€udrephadel) f3-eatRyXpyr8zoprefdrably from2 to 5, halo
substituents, sui:h(3a§e&@{yp§;my]gr_gf_ﬁg@w%ygaz§1@1y§$ CF3CH20, CF30 O
CF3CF2CH20. 25 1-(3,5-dichlorophenyl)-3-methylpyrazol-5-yl,

1-(3-chlorophenyl) -3-ethylpyrazol-5-yl,

1-(3-chloro-4-methylphenyl) -3-methylpyrazol-5-yl,

1-(2,4-dimethylphenyl) -3-methylpyrazol-5-yl,

1-(3-chloro-4-fluorophenyl) -3-methylpyrazol-5-yl,

30 1-(3-trifluoromethylphenyl)-3-methylpyrazol-5-yl,

1- (3-chlorophenyl) -3-trifluoromethylpyrazol-5-yl,

1-(3-methylphenyl) 3-methylpyrazol-5-yl,

1- (3-chlorophenyl) -3-ethylpyrazol-5-y1,

5-(3-chloro-4-fluorophenyl)pyrimidin-4-yl,




20 The conpounds of formula | can be present as salts, in particular

phar maceutically acceptable salts. |If the conpounds of fornula | have, for

exanpl e, at |east one basic center, they can formacid addition salts.

These are forned, for exanple, with strong inorganic acids, 25 such as

m neral acids, for exanple sulfuric acid, phosphoric acid or a hydrohalic

acid, with strong organi c carboxylic acids, such as al kanecar bo_xgbblg aci ds

of 1 to 4 carbon atons which are unsubstituted or substitu€@dPri xanpl e,

by hal ogen, for exanple acetic acid, such as 30 saturated or unsaturated

di carboxylic ackdg,_hqr oxalig, | oni c, succinic, malefic,

fumaric, phthal ikc%réhtqgfe%ﬁ%ﬁgﬁfgrg&i cf,n'ggg as hydroxycarboxylic acids,

for exanpl e ascor bl @etgyypanyd) pyainidin-davic, tartaric or citric acid,

such as am no akr (R trifdnosommly@plapan pyeindtaio-4gyut ami c acid or |ysine or

arginine), or benzoiad ddehtordHheWh aant c_syl.fonic acids, such as

(d-C4)-al kyd - g[(zarsy_l l%uéﬁcfrylhcﬂggbagl%%ﬁ 43 é}'unsubsti tuted or - 19 20

April 2004 subsfitut eg,_ Fory exanpt P ARl f or exanpl e met haneor

p-t ol uene- sul f onT & dedchlenanbepphityrgmadin-4ddi.ti on salts can al so be

formed having, §f(2esidiedthylphaddi tpyarialibynprggent basic center. The

conpounds of ~bsf pgmé!tﬁok%r@.\gh@_grgﬁhé %§£§P{hﬁﬁg!’?— roup (for exanple COON)
alts

can also formsalfs w.th . Sul t abl S, W ases are, for exanple,
netal salts su%htzzéneé: %ﬁass'%@?ar°rehena'ﬂ§a¥m@déarwlnet al salts, for
exanpl e sodQim 5pE-AeshykT rf Inayepisnydh) prttwidior4gel,ts with anmonia or an
10 orlgagi c am n@;(mhhas-mpbebﬁmwmbygmrrpboyi,nf, pi peri f" ne, ol
pyrrolidine, a $0Mchibis-Lr L ani,n or exanpl e ethyl -,
tert-butyl-, di et Ejy):lt- .gﬁ?i%{é&%o Ipe\ég{lr)?%%%%ﬁ%% §lr'| butyl - or
di met hyl propyl ai te -26F TaCTRBiRshoxyphenyl) Pyridiar8s¥l 1 ower 15 al kyl ani ne, for
exanpl e nono-, ¥ (3-shlereettfinoraptienyl) Cormadpspepgmidiersnatl , sal ts may
furthernorelbe $ofretlobals-F10Bi6phedly) UPSdlinledBl Carlilo-BPAIMBRGULLCAl uses
but which can bg; enpl oyed, for exanple, for the isolation or purification
of free corrpoungls I glé( t heir__20 pharmaceuti cal | g acceptabl e salts, are also
i ncl uded. Pref efr 80 COAPFR- %G1t HRECREFN S nd T AP hP b Ml -RYFiiinsde vl
nmonohydr ochl or i He{3-ehdpogerenyll) a3 eretinyll haivesill-Boylt e, phosphate, nitrate or
mal eate. All sterE0ichoBEs S HerhPEoKRNPUSdS Rl LR dJiSEapt, 25 invention are
contenpl ategy eit %rs_h@c§m°§5g£gl)gyriigligyg_e,‘_o& substantially pure form
{ﬁ;e ntr.o

The conpounds of resent “Lnventron can ha%'e’asyn’metri c centers at any
of the carbon ato EForhsTy 1ARYT i#€1i8r41He R substituents. Consequently,
conpounds of f oPnid-&rifteerameitboxyphedylepyrinidierd-ylor di astereomeric forns

or in mxtures $herealordhieniPcesilhokPpyPir@Ranad,Qn can utilize
racemat es, enangipm | eseoners as starting.materials. Wen
E %’iﬁo?é r9en§>§5 i om(fuc Pwrlml%ln IP S’&

di astereonefic or, enantli r € prepared,’ they can be separated
by convent i thal 35 TrEthouramsthgkehaswd ) -2t Rénot-Wract i onal
crystallization5-¢2,20dichRéroppenyl)220hethoxgipyutididin-angdey st ood t hat the
present inventieon(d-rekHdeshdh AL dondtRbRFpPEintidencounds of formula | such

as al kylesters gf i ny _of..the drugs.for. gyani dines disclosed in
U S. Applicati on s gﬁ‘m%}fﬁgg 6@736)4%, ’%‘%&’F’iﬂ%&’“kﬁﬁ?'?: 3.’3996, and in US,
Patent No. 5,561 [3r@ehRytrt-flucrerhenyd) o8 crethergpyrimidinténdnce. The
conpounds 030t he i nstRxeifermad mpeohf ita\exahplesxdnpl groupe incldwe free or

hydrate form apcaiiiye-bemOihAl BRts10RLHPAS eX@iginh 66 dedihg-f ol | owi ng
10 descri ptionsg, The conpc _régi %j. f.%rarrubg_l {mRy_be r_gpar ed %& t he
preferred procebses Gescribed Th tREFOIT bW g T TR 3n  SHISRES. Exenpl ary
reagents and proBERFPes4IBYy: Rhasingcezbenryianiagpbaretileimifdazed -4and in the
wor ki ng Exanpl epl, EomE€ohpbuinmdsaesdl foyd| dmidaabltdrerli,neend+ on where Z i s
am noi m dazed e f¢h A8 mRESRSAI-8dyirom the correspondi ng carboxylic acids by
usi ng the sequence of steps ou%’l ined in Schene 1 set out below. Activation
of carboxylic acid 1 I eddiaidmusn addordaneg) wichgemt preeeny. 1, 1~ 20

car bonyl di | mi daztench6R) )a deihi8AVkor BratislOinggXMnsehgrdxle. and the 11 ke)
(empl oying a nolar ratio of activating agent:acid 1 within the range from
about 1:1 to about 10:1) in an organic_sglvent such as THF or . nethylene
chloride, convert acids 1 to~~. Subsequent 25 treatnent of the conpound of
formula ~ with excess di azonet hane in dichl oromet hane (enpl oying a nol ar
rati o of diazonethane:~ within the range fromabout 1:1 to about 20:1)

gi ves the conpound of fornmula 3 after treatnent with excess hydrochloric
acid. 30 The conpound of fornula 3 is treated with acetyl guanidine in DW
to provide acetylim dazole of the formula 4 which upon hydrolysis provides
conmpounds of formula IC (T. L. Little, and S. E. Wber, J. Og. Chem :2z2,
7299, 1994 ) . 35 The carboxylic acid of fornula 1 can either be

o o o, o, ~ A




RZ~~ RB NO~ R~R3 N~ R~ RA~~N~ ~RRo/ N-NH2 HHCH3 ICHS5 (L = a

| eavi ng group such as halide, alkoxy, aryloxy or imdazolyl). Conpounds of
formula ID of the invention where Z i s am noi m dazole or 5-substituted

am noi m dazol e can be 10 prepared fromthe correspondi ng carboxylic acids
by using the sequence of steps outlined in Schene 2 set out bel ow. Schene 2

R2\"9/R3 R=\'-la R3 R2 ~n R3 RLg /~ --~. RLE RRLX ~ O 08 8::~ ~~ 115
/] 6aR~aR3R ~R31 R8 OR Z ~ R-X~~~ -,-.yR4 ~ R31 Ra2BARB2QYs g 7 -
t ,~RB1R~a 3~/ ~~-R~;--8 R8 ~~ R4 8 88|s(R3~=aIkyI hal oat kyl ,

aryl, heteroaryl)..; I:%ﬁ? an 1QaAp a%aﬁgcgf 9 %];réhec acid 1 W|th

N, O-dl nmet hyl hydrox e ous ng s oupjr ents such as

1, 1' - car bonyl di |dr¥is Bt ieng m Wla&f’f?ﬁ%lﬁhea’tdgﬁé@ﬁdﬁﬂﬁngsvél nreb am de
~ whi ch can be qowvédedd wherdiket opspdundipdniormatnents widnhinastaregnar d

reagent such as it B%hez%(pehﬁ@ﬁl%kﬂ?&iﬁ%ua?n&lmﬁﬁch Thesketone . 6. can be
converted tod Ol%f' m)lg__et on % sequential treatment with [ithium
y S

bis(trinet hyIS| I e and No uccinimde. Alternatively, the brom de
Z can be 10 prepared bytreatlngfl W|th Cu(II)Br2 and
hydr oxy(t osyl oxy) i odobenzzng : i g ¢ verted to the

conpound of formul a I%alﬁnqemwm&n@@l&ﬁsabbb@%f eﬁemgea; 15

Conpounds of for mJI a oJ ! hg dvent c%lcagmn unl CH S i s_other than
nitrogen (e. U1 EVETSIBPBhanE)” SRESZ Gt ART noitT BT (8T pounds of

fornula | E) g’r iHirdsed| & Eperbbithdaskindssrnula |F) are prepared fromthe
correspondi ng a, (3- unvalessabedekelseneadbyatesi, nghe herf0" kaguendbybf, st eps

outlltned |P Slcgeraqk 31w The oyngatly %tns@oy&f Qx??e%n al'olﬁepéle%r Qrtayofw ttl g f
reaction of alde o.form lJopLQpanation o
o 10 orm 11 (BPEBRE SRR iesg bt Ssraigt (B, SranghEaPBhOHK

broni nati on wi t FYBERRRANSe cFPRYAIGANENBSP éPf%?’ﬂ??nfz PlZ*EfeFﬁéllﬁrbrﬁ?Ket one 12
can be transfor mad chsbasp oune praffefrabylla tbElascagbens i bedther Schene 1.

Al ternatively t%ﬁ&@ﬂ@%ﬁnoeecﬂ?asca@d@ﬁ CQR%PL | askob91 | hsapeappunds of the
formula IF byhat| 20 Ap rtlo}gquéScherrESOPh

~ H Ph-P=J C~ cfﬁ#ygormgd‘%&c sy, Reyl

heptyl 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl,
nonyl, decyl, undecyl, dodecyl, the various additional

20 branched chain isomers thereof, and the like as well as
such groups including 1 to 4 substituents which may be
any of the R! or the R! substituents set out herein.

Unless otherwise indicated, the term "cycloalkyl"

as employed herein alone or as part of another group

25 includes saturated or partially unsaturated (containing 1
or 2 double bonds) cyclic hydrocarbon groups containing 1
to 3 rings, including monocyclicalkyl, bicyclicalkyl and
tricyclicalkyl, containing a total of 3 to 20 carbons
forming the rings, preferably 4 to 12 carbons, forming

30 the ring and which may be fused to one aromatic ring as
described for aryl, which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl; cycloheptyl,

QPN ee
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- 10 11 O ~N 1) CT2ECA12; TBSOIf OliZN-\NH N 2 R~ B~ -~ y ~NM 2) CH2Ql 2;
NBS 12 RH 13 OM _NwMz Hydrolysis N~ ~NH R~ NR~- NH H IE >F The
conmpounds of formula I G of the invention where X is nitrogen and Z is

am noi m dazol e can be prepared as 5 outlined in Schenme 4. Conpound of
formula 1~ wherein L is a leaving group (e. g., halide or triflate) is
treated with an amne of formula 1~ in the presence of a b

triethylam ne, and ethyl diisopropylamne) in an organic so?@eﬁ{jﬁl(&?“h as
DMVF) to provide a conpound of 10 forrmula 1fi. Conpound |fi is converted to

the desired procdugt of@}ﬁ_%hd§§§‘5ﬂ,§)qufgé q._lgglqgfl); sggjséitg'&ed grgggl jng of 14
and 1~. to provide, cgng&;mds of for S. _can f]at%a carried out in the

presence of pall adl u T% s FBECT Rn S908PF1 t¥F at ur e
(Wagaw, S. et althegR 19:3‘}",&% ue‘GfeﬁFtS?}tt hepeim. \/o| . 119, 8458 and

ref erences t herei n). CoepoumddcpéldadkenyBe abdenplbys, hafeik QIBRECHAl |y

avai l abl e or sthey gape bs r&heeﬁéle s ;e terature.
20 - 24 20 A%ro| 2004 ga\r? rt-m&r?;]é ﬁgg%ﬁ%ghg %&%JPEL%OL N.~ ~ O

- .~ R _N~ ~ iCO R 4 $aEPPYy BEC Y_6stRette SBTEPR® R \ ~nRa N
R- R4~ T N-NH2 aﬂdu Eor J?odysbtbrhwéﬁds Byempdayy| cyclpabkerntyie grpvent | on
wherein two of RaAclie antlBfeintdinn, t ogelidhekehPl Moyctarddramsiic ring and Z

i s am noi m dazol re ng ,reaction of
cycl opent adi fne . (;QEABC%Z);% uﬁ%%gire%&%rg)l ahd %%ﬁng?éadf%gﬁn t he presence
et

of a Lewis acid uﬁ?ﬁ’cﬁﬁ%ﬁ?o‘?‘#ﬁéltﬁ?ﬁaﬂ gefirRe®itor) gives ester
of fornmula 13 V\AﬂYéFtoénylbe hydr ol ysed to give the correspondi ng acid and

converted to the desi rrel wampounglsy abk émsldyea hétdin bhendwihad gascribed in
Schenmes 1 or 2. J(sonpauds qu{,olre&q&%eg%rm?gg?;gncahgdfggy ]Tgl ally avail abl e

or they can be prepared b ure. Schene 5 0
~ \ \ EtzA d, ﬁfPE‘éﬁb" FTPUBEt CYREAHBING. 61 £0 LygarPgngoin they gikd ysis 2)
Scheme 1 or P ~P°r‘(211>n/(SH€NI-ES HpHeryR~ox% raghothy hliloglndimg |1)-nhehedar yl |
cyano or vitro. and25 -naphthyl) and may optionally include one to three

additional rings fused to a carbocyclic ring or a

heterocyclic ring (such as aryl, cycloalkyl, heteroaryl

or cycloheteroalkyl rings) and may be optionally

20 substituted through available carbon atoms with 1, 2, 3,
or 4 groups selected from hydrogen, halo, haloalkyl,
alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkyl-
alkyl, cycloheteroalkyl, cycloheteroalkylalkyl, aryl,

25 heteroaryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,
arylthio, arylazo, heteroarylalkyl, heteroarylalkenyl,
hetercarylheteroaryl, heteroaryloxy, hydroxy, nitro,
cyano, amino, substituted amino wherein the amino
includes 1 or 2 substituents (which are alkyl, aryl or

30 any of the other aryl compounds mentioned in the
definitions), thiol, alkylthio, arylthio, heterocarylthio,
arylthioalkyl, alkoxyarylthio, alkylcarbonyl,
arylcarbonyl, alkyl-aminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,

35 arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
aminosulfonylphenyl, arylsulfinyl, arylsulfinylalkyl,

- 12 -



20 April 2004 Certain conmpounds of the invention of Formula |IHH where n =
4, X =N Z =an imdazole ring and RL is a 4aryl- or heteroaryl pyrazole
ring can be prepared as 5 outlined in Schene 6. Coupling of 2,~ wth

di ket ene affords ketoam des Z1 which is converted to | HH upon sequenti al
treatment with various hydrazi nes and phosphorus oxytrichloride accordi ng
to the procedure of Bouillon et al (J. P. Bouillon, C Ates a]

H.G 10 Viehe, Tetrahedron Lett.,34, 1993, 5075)). Conpoun(?oﬁp'i'% or mul a
2Q can be synthesized as descri bed by by Jegham Samr et al (EP0507650).
Scheane 6 15 HN o N 1. AMHN~ eSO-H N=N, NHHi H N> EtsN. DNIE ~N~ 2.
POCly, Py 21 N PRFLFULGony L aning v aRdeul §QRaninesrrReny e SRR of formul a
| J where n = 4, tRe=Rlagrpupsiaroltberingubsditlents setd-omtyheregm.4- het er oaryl

20 pyrazole ring can he p;regﬁa«&q,mylt he.ﬁgumnogrstﬁgalguéfl ned in
SCherrE 7. Br Om Qﬁ.‘&c*rfm %f usygi ere(?L 021136 or a%@ ﬁ O%FX%::&].}]@.F} 0 the

conpounds of Fo coup bl T r 8acty eroaryl
boroni ¢ aci d3. ¥sferpgo a1]2101 ﬁ}”roiuPs méﬁlé‘;ﬁ‘iﬁ%??él 7bRVe .hqg,aggmrNary N
AcOH/ CHCh / | HHsMbérithent , $hdth lastbeuzyN bd phenetByl/-or N~ N N Ar N 23 Ar

B(g]—l)% Pd( Ph3§1) igﬁﬁthylfﬂrﬁbyl hq;xeggagﬁs}l gslgeg;ﬁaoygg‘ée of formula IK V\,heredn
= 4, = an imidazol rlngman ower ko "Im'%‘ﬂ ftl),yl’l A?ﬁggcgng LAre prepare

as outlined in Schene u | Thg wi't h i bronopyri di ne
af f or ds corrpound'aEath"cHsl%‘“@Wé#twetlé 2IRneaRY RS BAYF 9L tNPLREFTi e 2. h.
and the am n® 2igro@ycincdatiesremyf oZ2tld fabods Lkypouadslkyil dhearydr mul a | K
Scherme 8 Br N H'&r’éuﬁ&" 1inked fo NRH /ox%é\ﬂ atbhkl 20 - 24 25 NHZ O NH
The term "amino" as employed herein alone or as part
of another group may optionally be independently
substituted with one or two substituents, which may be
15 the same or different, such as alkyl, aryl, arylalkyl,
heterocaryl, heteroarylalkyl, cycloheterocalkyl,
cycloheterocalkylalkyl, cycloalkyl, cycloalkylalkyl,
haloalkyl, hydroxyalkyl, alkoxyalkyl or thiocalkyl. These
substituents may be further substituted with a carboxylic
20 acid or any of the R! groups or R! substituents thereof
as set out above. In addition, the amino substituents
may be taken together with the nitrogen atom to which
they are attached to form 1l-pyrrolidinyl, 1l-piperidinyl,
l-azepinyl, 4-moxpholinyl, 4-thiamorpholinyl/ 1-
25 piperazinyl, 4-alkyl-l-piperazinyl, 4-arylalkyl-1-
piperazinyl, 4-diarylalkyl-l-piperazinyl, l-pyrrolidinyl,
1-piperidinyl, or l-azepinyl, optionally substituted with
alkyl, alkoxy, alkylthio, halo, trifluoromethyl or
hydroxy.
30 The term "lower alkylthio", alkylthlo" "arylthio"
or "aralkylthio" as employed herein alone or as part of
another group includes any of the above alkyl, aralkyl or
afyl groups linked to a sulfur atom. '

The term "lower alkylamino", "alkylamino",
35 warylamino", or "arylalkylamino" as employed herein alone
or as part of another group includes any of the above

- 13 -



NN\ NI~-NH~ NNN~~NH 26 - 27 Rig = alkyl, aryl 15 N _Rsr NN I N _~NH
K - 27 20 April 2004 Certain conpounds of Fornmula IL where n =1, Z =
am noi m dazole and RL is a triazole ring are prepared by S 10 the sequence
of steps outlined in Schene 9. The am de ~.1 can be prepared from et hyl
t-butyl fumarate via cycl opropanation (WD 9933460) foll owed by sel ective
hydrol ysis and coupling with N, O di net hyl hydroxyl am ne as %%?Tgr I, %ﬂ) above
for Schene 2. The anmide ~3. is converted to the acetylamn A A0 3.2,
as outlined in Schene 2. Hydrolysis of the ester ~. 2 followed by coupling
of the resulting acid 33 with various imno esters 33.a affords 3. 4.

Treat ment of 3~2lfdh @AV o amydadmilngsolps | lonsddbyo hy diekygers af f or ds
conpounds of thetdmwrmula IL. Scheme 9 0 tBuQ, ,=J '"pEt ~, tBuO','"OEt O~
28 0 00 29 ts~o0 ,,,~f Tehh Oz 7N ELQ N, 1 ~.0~ O HN-~ Op O Sehene 2
32 31 R—~NH HO % ~N gﬂ% tﬁgﬁNaéﬁl\goeﬁ?ﬁ??y%%‘grﬁf’i‘c?y A=Y N 33 ~~ 34

RZ' NHNHZ ~ , ~' PR} Of 3pRtheINIERER: @SHRESned hrrein g nefprs £tq/an hert er oar y|
Rte= al kyl, aryl, heteroaryl N~ ~i/~N ~~N~N 1~1-$|?~ ~ NHS I L Conpounds of
the Fornul a $ M efgard cnradiicalz linked itwi dagattenyilng GNdrdlp;i exaepleol e ring
can be 8_repar gdoﬁ&_c:@'llt biroesk iiﬂ;:ﬁ@di‘@@xylgf JK&ER5-%£M2>VS_C’E€€§]&M €028 .

i nternedi ate 3, re coryespondi ng .i sot hj.ocyanate 3.fi
via the dichl org?ﬁozlgaﬁg‘%ég%sl 59}@:%3&_, %&ce%o@ 0 ixbo(r%'lll iﬁf)%a‘ﬁéﬁ’ﬁé tetrazole

3~, with the pi Pers g@RgYs: GyﬁPlfsf’g%thHe CHMRYGRETeA L NegPH| 3R] he

like.

10 : The term "alkanoyl" as used herein alone or as part
of another group refers to alkyl linked to a carbonyl
group.

Unless otherwise indicated, the term "lower
alkenyl" or "alkenyl" as used herein by itself or as part

15 of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 3 to 12 carbons,
and more preferably 1 to 8 carbons in the normal chain,
which include one to six double bonds in the normal
chain, such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl,

20 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl,

. 3-heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl,
3-undecenyl, 4-dodecenyl, 4,8,l2-tetradecatrienyl, and .
the like, and which may be optionally substituted with 1
to 4 substituents, namely, halogen, haloalkyl, alkyl,

25 alkoxy, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl,
amino, hydroxy, heteroaryl, cycloheteroalkyl,
alkanoylamino, alkylamido, arylcarbonylamino, nitro,
cyano, thiol, alkylthio or any of the Rl groups, or the
Rl ‘substituents set out herein.

30 Unless otherwise indicated, the term "lower
alkynyl" or "alkynyl" as used herein by itself or as part
of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12 carbons
and more preferably 2 to 8 carbons in the normal chain,

35 which include one triple bond in the normal chain, such
as 2-propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-
pentynyl, 2-hexynyl, 3-hexynyl, 2-hept§nyl, 3-heptynyl,

- 14 -



Schene 10 AreN\ CCle ~~N~CI NaN3 N N~N. Ar Ch ogas), CC jCH-(CH-3]4N B~ N
"Cl 36 0 C 3~ toluenel H20 5:1 38 HN ~N 20 H DWF Huni g's base Ar = aryl,

het er oaryl pr

, NN NN ~ NJ | M Conpounds of the Fornula IN where n = 4, Z =

an imdazole ring and RL is tetrazole ring can also be 10 prepared as
outlined in Scheme 11. Conpound 2.Qis treated wth various isocyanates 32

to afford the corresponding urea 4.Q . The urea 4.0. is conye(t t he
conmpounds of Fornmula IN via the triazolyl internediate 4. 1%)1‘590'%%9@2 20

April 2004 Schene 11 Ar-N=C=0 39 HN JH N 20 Et,N, CH-CI1Z Ar N\N\~~ H N-N N
"N, a, Ar = aryl pig; LoaLy \ == 40 NaN, . MeOH H-0, 70 C ,.
POCI, . ~iF 2. ,B?4-t$ﬂlézél<%a€%rﬁs Kfﬁxnwu\éggﬁﬁl\ingl‘% ‘?-‘iY“N?N NJ I N
Conpounds of tRedPdeqyra 2R Jaher bike - apd which,mag hero@siePalling and R’ is
a pyrimdine risagscitied pitdpdr ed Asubstltumsd s, nnSodlanehdlogerhe

chl oropyri m di pg3c@fk/10r AUk 421k&L, Qi1kBSF1 CIWPAEI alakyravai l abl e or are

t hey can prgpara%glgﬁcyr{gt Q9 oalﬂng’n a{ﬂr}or’]eheacretroay}),l?chene 12 HN/ J HN

10

15

20

25

30

cycloheteroalkyl, hydroxy, alkanoylamino, alkylamido,
arylcarbonylamino, nitro, cyano, thiol, and/or alkylthio,
or any of the R! groups, or the R! substituents set out
herein.

Where alkyl groups as defined above have single-
bonds for attachment to other groups at two different
carbon atoms, they are termed "alkylene" groups and may
optionally be substituted as defined above for "alkyl".

Where alkenyl groups as defined above and alkynyl
groups as defined above, respectively, have single bonds
for attachment at two different carbon atoms, they are
termed "alkenylene groups" and "alkynylene groups”,
respectively, and may optionally be substituted as
defined above for "alkenyl® and "alkynyl".

Suitable alkylene, alkenylene or alkynylene groups,
and (CHz)p groups, (where p is 1 to 8, preferably 1 to 5)

(which may include alkylene, alkenylene or alkynylene
groups) as defined herein, may optionally include 1, 2,
or 3 substituents which include any of the R! groups, or
the R! substituents set out herein.

Examples of alkylene, alkenylene and alkynylene
groups include

—CH——CH-—CH,—— , —CH,CH——CH— , ~—C=C—CH,—/— .
—CH, —ﬁ— , —CH,——CH, —cuz——ﬁ— , ——CH;—CH——CH—CH,~—
o] o] CHy CHy ’

CH,

— &

—CH,C=C—CH,~—  —c=Cc—cg,— ,
mﬁ

— (o), (), —(m)7— |, —w—eme—




Ar 20 N\/ ~ Cl KzC3s ~N Rso diglynme, 150 C or CH3CN) reflux 42 Ar = aryl)
heteroaryl Rm= alkyl, halo, R~ Ar V. ~ N/ J ~-=N ~N~ R~ 10 Certain
conpounds of the Formula IP where n = 4, Z = an imdazole ring and RL is a
pyrimdine ring are 15 prepared as outlined in Schene 13. The bromde 4~ is
prepared by coupling 4~ with ?.Q Coupling of the brom de 44 with various
aryl or heteroaryl boronic acids in the presence of a Pd(0)

affords 4h which is - 30 20 April 2004 converted to the%%'gﬂg]uél@)s‘1 of the
Formula I P by treatnment with nucl eophile NuH or NuM Schene 13 er gr
Ar-B(OH)Z N/_\ G t HN~ N,~ N/ \ NC~N N C>=N N Pd(PhgP)" 43 20 Ar
Ar N~ ~ N~ NNuUdMN =~ NNN NM~NNOC NulIP A = aryl, heteroaryl Nu
= al kyl -O, atkyl NH (’atkyt)ZNc%qk?F S,or alkyl M= Li) MgBr. Certain
conpounds of the 5 mul a |Q WhEs®e n = 4, Z = an inidazole ring and Rl is a
pyrimdine ring are al so prepared as outI ined in Schenme 14. Coupling of 2Q
10 with 4S affords 4.Z ich is converted as in Schene 13 to the conpounds
of the Fornula | cl&CLArCI_ —Ng—= Cl —-r N\ N N VN
N N 46 20 47 Nu_,?r(cag?—l ég &2 /J3." or Nﬁ%/l N 14 Ar =‘|:aﬂrc§ﬁ tret eroaryl Nu =
al kyl -0, atkyl NH, (aikyl)>~N, alkyl.S) or alkRyl 15 M = ¢H; NgBr. Certain
conpounds of 5fornmula IS where Z is an am noi m dazol e are al so prepared from
the corresponding - 31 20 Apri l f}Q4 5 im dazoles IR (which nay be
prepared as out I+meahug-n—8cherres_%,,_6 a,—8 10, 1l.cpley 13 and 14) upon the
2 step am nation Jrcgcedure ‘of Conmfer Eon ‘et al (A C%lhwe’rcon. C. Cuereny,
Tet rahedronLett. .1,2 1993, 1419) outned in Schene 15. Scheme 15 10 15

Ciy cHg T
—CHz—CR——?'— . —_(csz) s . -—(mz)z—(‘:—cnz— . _(uz)z—?u—

cH, F CH,

[

€1
, —CH,—CH—CH,—

’

-—-OCHZCHZ_ , ——CHZ—?H—CHZ—CI:H——
10 CHy CHy

CH

T CHAWCH— —CHZ—I!I:CHZ—- ,  —NHCH,CH,—

H3CO 4
TCH—CH,CH,™  =—(CH)3~CF;™ , or —fl‘—CHzCHz"‘
CH,
15

The term "halogen" or "halo" as used herein alone
or as part of another group refers to chlorine, bromine,
fluorine, and iodine as well as CF3, CF,CH,, CF,H, CFH,,
with chlorine or fluorine being preferred.

20 The term "metal ion" refers to alkali metal ioms
such as sodium, potassium or lithium and alkaline earth
metal ions such as magnesium and calcium, as well as zinc
and aluminum.

The term "cyclohetercalkyl" as used herein alone or

25 as part of another group refers to a 5-, 6- or 7-membered
saturated or partially unsaturated ring which includes 1
to 2 hetero atoms such as nitrogen, oxygen and/or sulfur,
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2025 30 R~ n ~~/ ~HRL-X,° ~, NR~- NIRRs~ 1. ~~\ ~8~4 N2 MeOMazCOz 2
Hz, Pt1O MeOH HCl n ~~/ RHR-X "~ ~ N-NNZ ~~~ /N IS Ray Conpounds of
formula | wherein Z is an imdazole other than the i m dazolyl or

am noi mm dazol yl groups descri bed above can be prepared fromthe carboxylic
acid precursor by methods known in the art such as those described in Novel
Functional M Selective Miscarinic Agonists. Synthesis and 28t'&uc1tdb %
Activity Rel ationships of pri

3-(l,2,5-Thi adi azolyl)-1, 2, 5, 6t etrahydro 1 rret hyl pyri di nes. Sauerberg, P.

et aI J. Medici ry oI 2274-
Tet rahydropyrl d Eﬂl% i_azQ 1%11:0 SS{n Oﬂgla r I’ai H?g éaﬁ%’hﬁhoml I, GA et
al, J. Medicina em st r%/ T8otY nfﬁ§6 é& Yclic Esters
and Oxadi azol esdeSirdedicept ) , Lsgaindss Orl ek et al, J. Medicinal Chem stry,
1991, Vol . 34, 2726-2735. and references therei n. O her conpounds of
formula | wherein Zis imgaazolyl or a 1§ubst|tuted |mdazol yl can be
prepared according to met@i_;descrl b Phe | i ure such as those in
Conpr ehensi vgmHet erocylic em stry, Yol 3~5,, part Editor Kevin T.

Potts, Pergaron Press; Synthesis and Reacti ons of h| ated Monocyclic

Azol es Containing Two or I\/It‘)re Het eroatons, Part |V, Im dazol es, |ddon, B;
Ngochi ndo, RI, HeterocycpesN994, Vol . 2487- 2568Y 32 20 April 2004
Advances in I mdazol e Chem , O tt_,_..MR., A@a s in Heterocyclic
Chem stry, 1970, Vol. 12, 3 183; Bi b teric P ype Design of Biaryl

| m dazolyl S and Tri azol yI Conpetitjve H| stam ne H2- Receptor Antagonists,

Li pi nski, C A, LaMattimg_ J t@, P. J. s ¥0 Medi cbAdl o Cheni stry 1986,
Vol . 29, 2| 54-2163. ﬁisa?bove sc enes)as’ shon theLQg/ltl'on of the
heterocyclic (e.g. | ol e) noi relative Yo the 10 group H However,
it will be understood that these schemes apply to preparing conpounds of

formula | of thelnven V\/q rei,n the heterocycliC e ybe attached
at any of tHe riR ]l(g%ns P RTYTB EP% maﬁ‘hmcmdeo%n%% of formula | of
?

the invention eﬁHP%HtuPBtNaSPFma%x%H‘é’ng ¥hi Bre A &&?Wt%ﬁ °ind hence,
are useful for theard lggompss,pbevem iIRtgsubbsmitdentss Gausedt hexednr ackt | ul ar

aci dosi s dur i N aGHPERNHI ghy IGECRRE! Shovalichngd aar qqlseaswrg:t i on,
nyocar di al necrosi yl{

eperfusion. i [ h ke whi ch are
observed in 20 |¥8f‘|‘%ﬁ he%lryt ’dP?éalges ? % CYCQLHeé/er& ggy% n’?aréctl on and
angi na pect ddi s). ThuBhe ésrpoliedererryior ﬁﬂl‘asqdméﬁrﬂfé 31RP&Nn?Y G may be used
as antii schem c pagensdss anbtieer, giroup tifeirsead nest of d-sebwhexedonditions
i ncludi ng acut e Qagaciy Q"S!h& va'é.chsi?m&sc@ncﬂ t|308§ Sheleds dm@ar di al

i schem a, cerebral  1schem ar dIS a r orders
i ncl udi ng | ower SFhRL® ?é‘éﬁﬁ‘ﬁq%% g erafgf{%rérosc ec?‘o???: %lfs"géas%e tissue
At

i schem a and i ntter ahtareit dieteramEhes SYmARSher I MRaynaud’ s

di sease. Thw¥) aid§ CcoOMOBéticuhicphémilni hgdale)(oand imebdeation) of the
CO”pﬁU”dS of dt h'p%slsﬂﬂfétﬂnl) 8RsqdiBY. BRe q&iﬁb%ﬂﬁf %@o&p n&ysesei&mqu manal ]ge
g., humans, dogs or cats) su in rom an angi r any o
the conditions s’é’FE"d% L58ve. “%gtﬁ\g'é?rhtﬁl & osaes' an fct% ﬂ (%Jr%r&&gv ded

dai |y doses, prc 8Bbel Rinsubsidsiugnts sesogut GRREUE t%O%Ge&awplmo A Ber

kil ogram of bodyiwekghtaipgLlcaimonypaeies,ablyykidol Bitho, 0dadbeal .25 ngy per

Ki Ibo?ram of iSOdyk%a%' giﬁkyﬁ 51)9&%63[ Vv1gmina3 alkﬁ)(atﬁﬂhbi %QQQMHQI&IQ“ ate. -rl;he
substance is prefera ni_s ere? y s such as
t he subcut aneousaryﬁﬁ'f"r%cfﬁﬁg]?ﬂ‘yéamflﬁ ?’gﬁ?’gﬁo atk li 9? " erl f}one ?out es or
any ot her suitapiesegearylor hetsroaan (élclfﬂgr)asa]r]ﬁ*tlr aﬂﬁ%JaI 4T8¢ r ansder nal
routes can al so diam@Ap) aadidinyl (alkyl), alkylthio(alkyl),

amino (aryl), alkylcarbonylamino(aryl),

- 30 alkylaminocarbonylamino (alkyl),
alkoxycarbonylamino)alkyl), heteroarylalkyl(alkyl),
trifluoroalkyl (amino), aminocarbonylamino(alkyl),

- 17 -



As a result of the Na+/ H+ exchange inhibiting activity of the conpounds of
this invention, these conpounds are also useful in the treatnent of

cardi ovascul ar di sorders. For exanpl e, conpounds of the 10 present
invention are useful as therapy for congestive heart failure, therapy for
peri pheral vascul ar disorders (e. g., intermttent claudication and
Raynaud' s Di sease), therapy for hypertension, as anti-angi %I ag%rbto ,
antifibrillatory agents, and in linmiting nyocardial 15 i nf Z0AREf
Compounds of the present invention are additionally expected to be useful
in the treatnment aof cerebral ischema (e. g., stroke). As a result of the
Na/ H exchange i % P PRy AT iae | aavipet errarydepsberislasinehi s i nvention can
al so be used foarvlHelkydht mdhylcirbdngtases kyisaehaiy@dmahdbh proliferation of

snoot h nuscl e ceydivhetBEaNGyal SRIbReraRchiidANQP,ASts. Such di seases

i ncl ude restenosis a pl.ast nal “fi br, os at heroscl erosi s, .
hepatic 25 fjbrosj.s %%‘?‘%‘E?é?é’?h%}gtef%ﬁﬁﬁ ST MRS GRS ‘Viq‘r Posi s and

gl oner ul ar ph?‘b]sl(?f”é?‘%sr s. Other uses for conpounds of this invention
whi ch i nhi brt Na/H exchange include treatnments for diseases such as cardiac

hypertrophy, RS u ®, re s fu%,o\n i ry,30 agsocr at,ed wi th organ
transpl ant at i on ceff s§suc er cut aneous
transl um nal corv ar 7> bt eN / H exchange

i nhi biting propenies, corrpounds of thr S |nveﬁt| on car~al’'so be used for CNS

35 disorders asge'd Eduﬂuth % such as er raI i nfarction,
cerebral edema -\ 34 Adﬁ\tr Qﬁarr y,“they can be
used for ischem a\EP?d“ I ss‘ﬁem a\:r”eper esu T rrom shock and

trauma. The conpounds of the invention are aI so anti t hromboti ¢ agents and
antiproliferati v,e__agen;,s.,,and S aksq use E treag‘r ng renal disease.

The conpounds of[/t e ifive i;? \pf NHE-i and NHE-3
and thus cafy be/biged’ aé\,, ar'd om‘ote t tre nt of heart

di sease, whilst also |rrprovr n enal funetr on by protecting 10 agai nst
renal damage, or vers entensio di rects ul ati on of sodium
resorbtion int |dn§m_/ |nh| the c unds of the

i nvention are also use in alc iha ther ,,for exanpl e,
hypertension in patients with aclute cor onar%syndro 1S M, recovery
fromM and chrom-@ st |na They are a useful for heart failure
when an antr-hy v%\;:z Qt c i ired for treatnent.
Conpounds of t hi ésr n\/ent ¥ nal s§d—¢uar the treatnment of
di abetes nellitus and other 20 dr abetr o npl tTons and for |owering

serum |l ipids such as | owering LDL-chol esterol. Wewe desired, the conpounds
of this invention_may bhe (Sed in conbi nat ,gn wi th one or nore ot her

ant i angi nal and(/- di'&ﬁ ageng ghe OJ nor e drhqetr c agents, 2S
one or nore anti onbot Fl‘lceagul ‘E" d’r nor e
anti-platelet agents or p atel“et aggr egaty gn ?‘L ’t or's= one or nore

pr ot hronbol yti c agents, one d‘r"‘m)re anti hyper tlensi ve agents one or nore
anti at heroscl erofic agent§, one or ger8 antidi abetr c 30 agents, one or nore:
hypol i pi dem c ’gﬁls or [jp+dl over ents o sm)re m ner al ocorticoid
receptor antago an f ne o% gr owth ne secr et agogues. The
conpounds of the invention n be use 35 forrru ted in conbination with
one or norei;antiangi nal agents such as long-acting nitrates, for exanple, -
35 20 April 2004, ni{5oglycerin, isosorbide nononitrate, and isosorbide
dinitrate. The conpounds of the i nvention can be used or formulated in

conbi nation with onePEREGIHES Beter@ryhr SXXBS fEeatfeifdagodacPxagodpyital i s

and ori abi on. Ttleazobhpounds 3efridziede| nveniti-onisawild)e pysazbler ahdr mul ated in
conbi nati on W thRRei@izdmr.e diuretics such as chl orot hi azi de,

hydr ochl or oy hi azi de, thrazr azide

bendr of | urre%(gr azi de, E’ﬁ ne’i"hy%ﬁ?%ﬁgfﬁ\rlgiﬁa’&aﬁﬁgh? 5&&%‘?% i"de,

pol yt hi azi de ora}eBsz PHi 3% iPAEt 2 RePEhes GEMRCFGFETS &@r d, tricrynafen,
torasenide, idapamde, chlorthalidone, furosem de, nusolimnne, bunetanide,
trianterene, amloride and spironol actone and salts of such compounds. 15
Such conbi nation products if fornul ated 18s-a fixed dose enpl oy the
conpounds of this invention within the dose range descri bed above and the
ot her pharmaceutically active agent within its approved dose range. The
conpounds of the invention can be used or 20 fornulated in conbination with
one or nore anti-platelet agents or platelet aggregation inhibitors or
P2Y(AC) ant agoni sts such as cl opidogrel, ticlopidine and CS-747, one or
nore GPlIb/Il1la blockers such as abci xi mab (Reopro), eptifibatide
(I'ntegrilin), and tirofiban



25 (Aggrastat), eptifibalide, anagrelide, one or nore thronboxane receptor
ant agoni sts such as ifetroban, one or nore PAI-1 inhibitors such as XR-330
and T-686, one or nore inhibitors of a-2-antiplasmn such as
anti-a-2antiplasmn anti body, one or nore prostacyclin mnetics, 30 one or
nor e phosphodi esterase inhibitors, such as dipyridanole or cilostazol, one
or nore (PDE) inhibitors in conmbination with thronboxane re@jgt 4

ant agoni st s/t hronboxane A synthetase inhibitors (such as pi ?%%RB one
or nore serotonin-2-receptor antagonists 35 (such as ketanserrn) or one or

more fibrinogen gyeggggpgrogaéggo&f% ?S 884 neadl %%04 The .conpounds

of the invention Ry i cor?r)rengg\f”i1 tBhé& or nore
antithronbotic or an?r%%ggg an t:°<'§1ngent S éu@hpas A&rfarin, |ower nolecul ar
wei ght heparins, suchThs tErox&betranvailbalkiydr) promaaua:rrosrym.&eﬁam or Xa

i nhijbi tors and/ gjrs Eaeaqrer\éhhaaimi Bi-t & SHarsush af?:ﬁ:l %Q'ED S osed i nd
pending U S. ap a 3 I 2000, an
its continuati or%: E Bé‘? 2 %iaéﬁ §Bn ?r‘i@g) Eﬁ ?Ve7 z‘?éf‘%? ifey" docket
HA717a Cl P) and Shppicar Sr fal fT1ed February 2,
2000 (attorney @d{kleeyleﬁleﬂBSbéfmeeoammds of the pr esent invention are

al so useful in conbi nehé oferad the@}Tdc yaly Y M Ge @0RHeIn SRS AL atri al

fibrillation, X rone.or 15 dofeti|ide. The conpounds of
the present vg{rt ?oﬁgp{i %th%g]o&r?%p L2 t rgr%r AT SN With ~i-adrenergic

n
agoni st's suc{‘P achQIIBE?%?ré’IalkYer but al | ne for not erol, sal meterol,
bitol terol, pil buterolfhe agrerrefpsdiyhall patisyMelaks aSed/\,irteheQﬁ) z&fbireheéi nergi cs

such as i prat I ORirU s kPN @Q‘ouﬁnatsi ge%iﬁém%ew WP QROBIISOEdsm SHCh as
, to 9 EEOI‘II

becl onet hasone, .tri.a renfo Pe ut i fI unr ol ide or
dexanet hasone aEn e Pfgf *grﬁ, ry a ernt F a,?‘ S;gae ocroni |
t heophyl | i ne, zi'l eut on; I uI’<a‘§-‘t1 f5n ka kast . The

anti at herosclirotic agkattesm t'adal}maﬂoalkgsl@:dyeres rusmlyhb&nneeﬁérsmr e ACAT

i nhibitors such ta,sagi 811594 bA,vaBk gp Y larée 248 Pote *HiZ9),

(Avasi m be); J% Q\&‘AT |£1h| bi tt_por ,: ?L '15 gffe (g\l/esr Qﬁ%) thel prevention
and regression o 207 T t:1‘°at h £r eBk® argg n-Hangt &P s Bol osi et al,

At her oscl erosi s ig‘?‘i&hh‘éﬁ”fl s)r 8pgh a€‘1§9‘8‘5 13pFeferaptygh, sucknhas

phar macol ogi cal 6¥1Q . CB$O FEECBI®F2PH2% novel ACAT inhibitor with pot ent

hypol i pi demi gy acti vi &Ne NRetpBLA lae s8R0k Yecsh R ‘i‘ééb&& 32 Qiléshe hepatic

secretion of ApoB100 ont al_ni Qprot.ein | 1] ancar
Cardi ovasc. Dru ng r€$ g%%“(‘f)g 9 lgé’ ad:ﬁ%% Salt |og€ar Sble - 37
20 April 2004 aI%SﬂP@HP  1Rfl far'pjﬂenyfr P?N%af@!—”eemﬂev nﬁr b"ﬁaéF onsgyith, C.,

et al, Bioorg. MesicChemer.ethey (cb8969rm Gicifl, addit50n SalAGAT Thései tors

physi ol ogi ¢ Mmechasl $EEmddr feypéa&arneueem&haaér&m lmekeexrf@eb@agtl c
activities |555 e>&F)]er|rrenta ani. rausg %r(s) Ruf f ol o,

Robert R, JT. 2R BT RA R d iér TRFPafma le%b‘hlcl\?ecd' ators Pat hways
(1995), 173-98. Hh?ﬁphem acgfcor Boexdreha&ﬁc fridy, WitPCEINghPEIFSS !
potential anti atdeebogelir @icids agarhsas aSIIaaa&ourlm:qﬂlal aci@sr bf Mach 10 Chem
(1994), 1(3), 20d-B3bon 4t bich Qkeagidhbals chlesiebabsiaeyd, transfer ase
(ACAT) as hypochi:%lresgcglrl n}oc agents. E %e | gat ST I%'ch:h ACAT
inhibitor with I'ip i -1 uﬁa gf”(/r °ref<ﬁﬂ?|tc'):re

acyl - CoA: cho?%stwas‘é |9y &ﬁ§?"é’rr&§§d(m°x?h°l?°9@%elﬁ?ﬁrréﬁ?mlblfe a series
of substituted MNxpldny|mdtoniclpnenyhiycimepenty| jumetriy| Jphthadinidth enhanced

hypochol est er ol efd:e ﬁEﬁéM‘ct )Aczd Steadh &4 r@idm i §$5¢ 4di@s, Chem (1 995),
8(6), 359-62, or TS—

sho PRhar ti 20.The_ conpounds
of structure | u%ec b?cf%f’ga iaﬁ%&‘éhﬂ?aﬂ‘&ﬁ o\)’]a{/matrhco‘he or nore
hypol i pi deni c agfelrﬁtrsco?‘—‘#q'prse}cll RRepmiee AFdfAss (FRY GaPFRLDFEPBEtHHre MIP
i nhi bitors, B8he & gintemidMacfafor ageibasa bpfibid«)r,sprarmzotcnadei,squal ene
synt het ase i nhi bi @igh Wnﬁ.b ﬂimrfen% ¢ i@, csach chsddch VA F¥BEsyl-0& Or nore
| i poxygenase inhibito ane e chol est erol absorptron i nhi bitors, one
or nore ileal NP FBf&Eﬁl& ESf?saﬁ’ S?taerre PRARBT 5SS 0%e or more
upregul ators of LDL receptor activity, one or nore bile acid sequestrants,
and/or 30 nicotinic acid and derivativesighereof. MIP inhibitors enpl oyed
herein include MIP inhibitors disclosed in U S. Patent No. 5,595,872, U S
Patent No. 5,739,135, U S. Patent No. 5,712,279, U S. Patent No. 5,760, 246,
U S. Patent No. 5,827,875, U. S. 35 Patent No. 5,885,983 and U. S. Patent No.
5,962,440. Preferred are each of the preferred MIP inhibitors disclosed in
each of the above patents and applications. - 38 20 April 2004 All of
the above U S. Patents .and applications are incorporated herein by
reference. Most preferred MIP inhibitors to be enployed in accordance with
t he present i nvention |ncI ude pref erred 5 MIP inhibitors as set out in U S.
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10 The hypol i pi dem ¢ agent may be an HMG CoA reductase inhibitor which
includes, but is not limted to, nevastatin and rel ated conpounds as
disclosed in U S. 15 Patent No. 3,983,140, |ovastatin (nevinolin) and

rel ated conmpounds as disclosed in U S. Patent No. 4,231,938, pravastatin
and rel ated conpounds such as disclosed in U S. Patent No. 4, 346, 227,
sinvastatin and rel ated conpounds as disclosed in U S. Pate

4,448,784 and 20 4, 450,171. OQther HMG CoA reductase inhibi t&épmw may be
enpl oyed herein include, but are nat limted to, fluvastatin, disclosed in
U S. Patent No. 5,354, 77 erivastatin disclosed in U S. Patent Nos.
5,006, 530 and 5549558Gedat VS5RR 1% BY) DRLoasy FAT S ampbe  BHRNRGS. 25
4,681, 893, 5, 279rmolﬁeeefsngQnandacs‘L,%%,CQﬁﬁqspiohamtmiidnaﬁdsitsgan/ Sankyo' s
ni svastatin (NKsdDdg Jcadll ST $RA£bPmdd Baviah ?nif Mesired)11n930,

Shi onogi Astral/ Z [ st rhasuyast a (ZD- 4522)

di scl osed in u. %83%%[0 ?W?QEE%% C%Em e'éo re at ol = uflg?l%] conpounds

di scl osed indU. nin%itaeﬁt hppingsaks Begsts °nﬁyﬁ'é‘z‘3)|9é’°aﬁaif<§tfse§?mﬁ’9é/al onol act one
- 39 20 Apr CDOQ)O@:&ndei.so/&birmeSaHss ciistl bsed.i nstitablRasalts No.

4,613, 610, 'ndeQQtl@'B%JsQQSaPé Feyabenmli1aGt RReadehval i MRS as ghsghosed in
PCT appl i cation V\PalS ox, i 8* ne T, etal a%t:h for mple. sodium

6-[ 2(substitut eds pyrrol - 1) alef—%‘y S‘d'ilran 3 hB"Feri VAT Veés t her eof
as di scl osed i nPerassimgy Eﬁtmmeswe@@?@ °Se%?rlité S“SCE\H!S‘SBSE‘ (& an
3-substitut éd peryamiediatine AGudhdas i watphedineli chiionogstetlane, | m dazol e

anal ogs of mevalepolanthane fﬁo@hé%@sead rdoﬂopcﬁlapgk'@ﬁu%ﬂeif\o 86/ 07054,

3- car boxy- 2- hydr%%1 ropan x% ?g acid d {F tives d| sclosed in
French Patent |tutt¢'3-?fr %i‘ e, dfluF dnd t hi ophene
derivatives as éFS@PR}@@dlrn ‘E}ieéb@?an' F"&*tlé’itif-ykpiﬂri gimedlNo. 0221025,

napht hyl anal ogprepylamiskeonat acmone- axlidi sel osidgdraxy). 1swekat ent No. 15

4,686" 237, qsta xﬁym@t haénerasé @&h@% di gel %&e@ri&ﬂanglaﬁﬁa@nt No.

4, 499, 289, keto ~ana nevi no @ ovasta%i n %cl sedd n Eur opean
Pat ent Appl i cat i COhT ‘f\ﬁ’(lb"diﬁ? ’fﬁﬁ?rﬂi St Sq R ot 5'H‘dr pyTi drne derivatives
di scl osed in U. Salpatwhichnare nsgétahle éi"?d Bhagrcsppical@sed Ritatins,

di scl osed i n U. @hipk @ers benahplapeli Cdr @xambbe, Gdr2ide 5®blatied oafune 15,
2000, and No. 60/,213, 50 o LetLuneod 0. of fidddli Li on, phosphi ni ¢ aci d

conpounds us, § In 1nhihit g:#ct ase su#tabl e 8 use herein
are 25 di scl'0se®PPRRESBI63 a‘}?ﬁgti@(]aals 58 5\ ATEh B8R AR BT t or s sui t abl e
for use herein incl utkefeyged sgad tsort| the coprewndsa ofhErTdAosul f onat es

di scl osed in U SncE’adierirtonNﬁydﬁacmer% Hyld@sgenthachoeped by Biller et al, J.
Med. Chem , 1988, ﬁi. axtkondll o mghawsmgae@w nkEdedi ng i sopr enoi d

(phosphi nyI met hyl ) p onat es as ot her ual epe synt het ase
inhibitors, for exanpt®e,s §§e‘d’rss°(§‘ie5§e‘a i echmch!'%ﬂ ng\fts)hqa Qi ?721 and
4,924,024 ard i rinBehtign age/contempadasehwaidber in adPGﬁ‘iEHrﬁoﬁF MM, and
P0U| ter, C.D., PurbUs¥ Q:ﬂfbs?ﬂﬂm(lwtmfakd?&m Orhe Zompoukitls 896He In

addition, other t ase i f.Qr erein .
i ncl ude the tergg’sr(l ?Ig %A%XQIJ}S FChe (ytm%ériséj éﬂgégst\gs;gatggﬂ;sed by P.

Al rophos
Otiz de Montel %foCSRIPe at9ms paf! %‘?nanylg% of ?‘eZ 3 PHE S ar nesyl
di phosphat e analQegsgaeent iy eseprduads Wrﬁaﬂﬂvéph&tc@n( PEFP)inanal ogs as

di scl osed by3oCoreianaiémeitlcabt ediakbt eABbmdr i EBIMSAT: inlBisGure8, 1291-1293,
phosphi nyl phosphqpatgs. r%grég&ggéeybg r;ﬂr Bré(i!uﬁxt cgl'l’ut]llézg S., 1987,

1li 1.2, 5544 and cycl opropane orted E n:D di ssertati on,
June, .1987, DeptTaHBACShERA T Bie6: SR, zﬁfﬁe ﬁﬁTersTgﬁl B B3ntents, pp 16,
17, 40-43, 48- 5Imate®i&lenrapen @:iv@tengmmm eemn:art;gemél%lmmémfé for use
herein include, dua p2éfaiid, Lhey teeh be, sépdifaied as} dodeenssainates, such as
fenofi brate,;ge [ at, g‘_;?g rat e,
clinofibrate Sgng:\e[t%og% %(Or %%gél%ir)%bug%?lp dJ Pﬁ%teoerd%gg;r'}g%dd%dls as di scl osed
in U S Patent NgFYs§ag 94238'-38“ probucol and genfibrozil being preferred,

bil e acid sequestrants such as chol estyram ne, col estipol and DEAF- Sephadex
(Sechol ex, Policexide) and r chol estagel (Sankyo/Celtex), as well as

| i postabil 20 .(Rhone-Poul enc), Eisai E—5D50 (an N-substituted ethanol am ne
derivative), imnixil (HCE-402), tetrahydzrol ipstatin (THL),

i stigmast anyl phosphoryl choline (SPC, Roche), am nocycl odextrin (Tanabe

Sei yoku), Ajinonoto AJ-814 (azul ene derivative), 25 nelinam de (Sumtono),
Sandoz 58-035, Anerican Cyanam d CL-277,082 and CL-283,546 (disubstituted
urea derivatives), nicotinic acid (niacin), acipinox, acifran, neonycin,
p-am nosalicylic acid, aspirin, poly(diallylnmethylamne) derivatives such
as disclosed in 30 U S. Patent No. 4,759,923, quaternary am ne

poI y(di al l yI d| met hyl anmoni um chI ori de) and | onenes such as d| scl osed | n

-~ 2 A NN NN N .



20 April 2004 The hypolipidem c agent nmay be a chol esterol absorption

i nhi bitor preferably Schering-Pl ough's SCH48461 as well as those discl osed
in Atherosclerosis 115, 45-63 (1995) and J. Med. Chem 41, 973 (1998). 5
The hypol i pi demic agent may be an ileal Na'/bile acid cotransporter

i nhi bitor such as disclosed in Drugs of the Future, 24, 425-430 (1999).
Preferred hypolipidem c agents are pravastatin, |ovast atl n, si wﬁé&l n,
atorvastatin, fluvastatin, 10 cerivastatin, itavastatin and2Q APH The
above-nenti oned U S. patents are i ncorporated herein by reference. The
anounts and dosages f l“Béf‘g be as |nd| cated in the, Physi cr an's Desk
Ref erence and/ or heé % u§8‘?r%tlﬁ° abBY% FRESPERRENE 0 ADY Tof fornul a
| of the invent |16ﬁ1‘&ﬁ1qq Poedeimifoyrd ¢h thenedmprundat¢d fogmuke hyspehi pi deni ¢
agent (were presend)kylsistbrs dihaciangs hhegndalhet pbéikulst ombout 1: 500,

pref er abl y {1 omgabou;A0alsd 080 & 510800 a0z el nyot er ed st be

careful |y adj C n g ition of the
patient, as 0%25‘%&173 ro%ﬁe Cgfvlaﬁd?‘n §19§15ra$‘?%ﬁn Ho%a&’é‘ £BY M %nd regi men
and the desi red 566Ul 46 Thickigrggércarnprasediexeinnky frefereércehypol i pi denic
g_gent Wi :jl Be as di SCTm%glsﬁuﬁ&B? o‘tatixé)uﬁxslﬁaheﬁhﬁgﬂﬂﬂon’ei\a@ppffﬁati on;
I SCUSSed above gy %Jhé”%ﬁ “c‘hr{ybﬂéé‘tdzo'% d@aéeaff'o acéxﬁ{ %a?e&él t may be
Pin tor g

obt ai ned enpl oyi n n _anmount he range of from
about 0.01 ny t(? S’G'Om?rﬁh%?deﬁ?@]érféﬁﬁybif & gnT)JO]L?[“”'Bgl my to about 100
nmy, one to 30 f@hﬁcrmna@ndarly A preferred oral dosage form such as
tablets or capsules, #thd|lconpBlidd deheoddhilal mhindyt er phépaaiedappuriie of from

about 1 to aboutprEQQr pRLELSIAb LY géga@dakewhgfe? Ahout 400 g, and nore

preferably from about one t our t nes aily. For
oral adni ni st r atSCER™eS sgf‘F@?%&"’tyoWasF% °S§ BEESEREAT R oyi ng an HMG
CoA reduct ase i meabtions appear I:ﬂa’ze:Lna@ﬂarApmiI:LIQGQtt eoazkipleExamrahegst at i n,

| ovastatin, 13i m/ast at cBmpin@kVastftirind1a f1 WEashatinveat iGieWhepst Atisn in

dosages enpl Oyedanrt%ﬁoiu@aa%&sd prtehgﬁ%gﬁﬁfck%ﬁ%%ﬁxgeé&ﬁ%&agﬁgfﬁbe such as in

an anount wthin e range of from and erably
from about 4 to %BEFYJE’GO‘"HQ“ HYe UEHRRAI HiTe SEHRATEL 85 :g’r“ Sy be
enpl oyed i n dossigeSchemal ssburit helown Bcsivatiga of $anbexubbaitacid ny to
about 2000 ng andweerfedabuY iéivaabagytredaets t@.gbouf1'200 ng. 10 A

ferred org bl ot tain th
NG Con 1 et ace Ly b o RHsth Weobfin Fibafl FAHED bl 1160 o,

preferably from%Hegide. E?néotlé%c}&ﬂ‘eéo(‘?fﬁ’l%fﬁﬁg r?ormé’ ﬁ’r'e’faé:rlab? from about 1
to about 40 ny. dEisapimf egest: avidl ldebdye tbe mangechrews abavt et sl or
capsules will ca¥ a{bauéhﬁ) aquﬂl%ﬁosgmﬂetsaseeﬂmmubhtw THE & amount of

from about 10 toe%%%r 0019 a0r LeLER %ihgm Ahoul 2Bufsazabaut 200 m.

The hypol i pi dem ¢ a ?% oxy genase 20 1 nhi bitor including a
15-1i poxygenZse (EBFE)t | tBFt‘Eﬁ‘“@BEﬁ IeEMH it X2 b SXFEPFvat i ves as
di scl osed i n WD diAzbR643ne]l 5al @ ¢hiloirbine thramea senttlsving et ModanF&7i/c1 2613,

i sot hi azol ones ast @1%Qbr@§\ﬂﬁn€n2\AQt%§ﬁ3ﬂié1‘l'an§8CEﬁbﬁr bebithi:hi tors as ©
di scl osed by Sendbqﬁlty ﬁtl) glve %u%érng&n o%Sf gj el ig %Q at heroscl erosi s
sél

in rabbits with a poxygenase % Ahibitor |acki ng
si gni fi cant ant .ma&amx m‘&ﬁeﬂ‘?%%? hYﬁF‘P‘ThIQTlC arﬁf'?é’r'rracol ogy (1997) 120,
1199- 1206, a3t Cor ni cahki cotpaming 8f Fortmhpo)xd/ genbseateddwitls | nhibition: A

Novel Ther apeut I&&@ﬁg@&ﬂ&&&@ﬁﬁ@cubaisrdailaeas@r)ﬂ@mmﬁmepbarmeut i cal

Design, 1999, 5,_11 0 cp_gldgyggl i pi dem c
agent may be errpf oyeé t% r}flﬁg HP ?%Erg%gl%r E%@léi sage éorm or, inh separate
oral dosage for nEo¥audanI t(Tt h&- skidlss e o%i t9*8ns ]('i%'%crl bed
above may be adnidi sRepedid9t)the dosage forms as descri bed above in - 43

20 April 20045 single @hedbyfs&glﬂes&&doafmdumafpwad effEBexidel y. 1t may be
advi sable to start a

nt__on ow_d 0 kK up
gradual Iy to a hfgH < Sétgif vl"’lrlréa}iﬂ(?n o Q%ﬁ Be Ep%‘gﬁréggg%;‘g%h:gg%dem c agent
is pravastatin, SPeWmdrathe;amtevastatin, atorvastatin, fluvastatin or
cerivastatin as well as niacin and/or cholestagel. The antidi abetic agent
whi ch may be optionally enpl oyed in conbifpation with the conpound of
formula | 10 may be 1,2,3 or nore antidi abetic agents or anti hyperglycemc
agents including insulin secretagogues or insulin sensitizers, which may
i ncl ude bi guani des, sul fonyl ureas, glucosidase inhibitors, PPAR Yy
agoni sts, such as thiazolidinediones, aP2 inhibitors, PPAR a/y dual 15
agoni sts, dipeptidyl peptidase IV (DP4) inhibitors, SGT2 inhibitors,
and/or nmeglitinides, as well as insulin, and/or glucagon-Ilike peptide-1
(GP-1). The antidi abetic agent may be an oral anti hyperglycem c agent
preferably a brguanrde such ‘as 20 netfornrn or phenfornrn or salts thereof

Y . " =




35 The compounds of structure | will be enployed in a weight ratio to the
sul fonyl urea in the range from about - 44 20 April 2004 0.01:1 to about
100: 1, preferably fromabout 0.02:1 to about 5:1. The oral antidiabetic
agent may al so be a glucosidase inhibitor such as acarbose (disclosed in
US 5 Patent No. 4,904,769) or mglitol (disclosed in U S. Patent No.
4,639,436), which may be adm nistered in the sane or in a s rqt or al
dosage forns. The compounds of structure | will be enployeéﬁﬁgp% 4'ght
ratio to the glucosidase inhibitor within the 10 range fromabout 0.01:1 to
about 100:1, preferably fromabout 0.05:1 to about 10:1. The conpounds of
structure | may_he enpl oyed in conbination with a PPAR Y agoni st such as a
t hi azol i di nedi of %*%F anti-di abetic agent or other 15 insulin sensitizers
(which has an insulin sensitivity effect in NIDDM pati ents) such as
troglitazone (warnquggrert's Rezulk;i disclosed in U S. Patent No.
4,572,912), rosiglit ,_ﬂgagSKB), pi O k%q@one ( TakedaR? tsubishi's

MCC- 555 (di scl osedkr'® 0\ S. PPatent po.y 50594“Q16),1Gﬁh nglcone's

G- 262570, englitazorrd 22, Pfize¥ darglitéEBﬁ 86325, Pfizer,
i saglitazone (MT/J&]),1JTT-501 (JPNT/R&U),LL-895645 (ﬁbrck), 119702
(Sankyo/ W), NN-2344 (Dr. Reddy/NN), or~ YM 440 (Yamanouchi), preferably

rosiglitazone and 25 pioglitq; e. The conpounds of, shructure | wll be
enployed in a weight ratio t%\§§? thiazolidinedionﬁ\; = ap anount wi thin the

range from about 0.0l 1 fo.at RiQoy1, r ef er ablgy—t, om t 0.05 to about
10: 1. 30 The sul fonyl urea aﬁéﬁﬂangéLkdznealone i NRA fH] ess t han
about 150 ng oral antidiabetiC agenf§ nay ®# i ncor por at ith a single tablet
wi th the conpounds of structure I+ The conpounds of strlGcture | may al so be
enpl oyed 35 §n ¢OMbiNabheMmlid-Bug AR meﬁ&qemﬁoﬁaea&%ﬁw_oas insulin
or with glucagonﬁhik% 9? tide-1 (GP-1) such as G.P-I(1-36) am de,
GLP-1(7-36) ami 88 %4%°H F7-37) (as - 45 20 April 2004 disclosed in U.S.
Pat ent No. 5,614,492 to Habener, the disclosure of which is incorporated
herei n by ref er eog@undascfieidrmada ATY dE3thd\mvieny iamdlere3250602 (Lilly),

whi ch may be adghiicihBhegold @ Bl 8&dtQRutéd dmiRdsmldaddieakakiqn S5 or by
transdernaLler buccal e sul.f onyl

devi ces. \Were present tformn,. .t
r ons. “suen 185 BrSEHeaEYN e ST RPOR g T e D1 A ReY R8Py opan de
and gliclazi de Bpl saepgracsistgre UHined ois Sebare ot 8 O/ 1Yl or
insulin (injectable, 10 pul nonary, buccal, or oral) nmay be enployed in
formul ati ons assée&sd i2bed above and in anounts and dosing as indicated in
t he Physician's Desk Bz§erence (PDR) ., ere present, netformn or salt
t her eof may be enplo?a\ 10 anounts v%{_hqsthe range fx apout 500 to 15
about 2000 ng per dayswh nay—be,aqgf/1s ered,in si “05 di vi ded doses
one to four tines dailgy. eferred arg ngin/gI?bﬁ{' onbi nati ons
such as disclosed in U S Serial No. 0%/43§H465~filed“Nove 3, 1999, and
U.S. Serial No. 09/460,820 filed Decenfer 20 14, 1999. %here present, the

t hi azol i di nedi one antL- i abetic agent may be enpl oyed in anpbunts wthin-the
range from about 0.0f\Q agbout 2000 ng/d i ckf* may be administered in
single or divided d “Pnegto four, tinmgs #®dhy, 2% Where present insulin
may be enpl oyed in fory ons, anount§ 3 i)mkéﬁ i ndTTated by the

Physi ci an's Desk Reference. ‘ere present "GLP-1 Pepti f& may be

adm ni stered in oral buyccalesformnul ati ons, bysnasal adm nistration or 30
parenterally as described in U S. Patent Nos. 5,346,701 (TheraTech),
5,614,492 and 5, 63l , 224 ch g e incorporated herein by reference. The
anti di abeti c agent may anddde PPAR a/y dual agoni st such as AR-H039242

(Astral Zeneca), GM 409572/3% (Id Rxg- Vel | kyl, KRRASY atidrbamyVET CK)  as
wel | as those disclosed H? Mur dkam et al, "A Novel Insulin Sensitizer Acts
As a Coligand for PeroxisomggProliferation - 46

15
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20 April 2004 Activated Receptor Al pha (PPAR al pha) and PPAR gamma. Effect
on PPAR al pha Activation on Abnormal Lipid Metabolismin Liver of Zucker
Fatty Rats", Diabetes 47, 1841-1847 (1998). 5 The anti di abetic agent may be
an SGLT2 inhibitor such as disclosed in U S. provisional application No.
60/ 158, 773, filed Cctober 12, 1999 (attorney file LA49), enploying dosages
as set out therein. Preferred are the conpounds desi gnated zg)ls:&gr.l rred in
t he above 10 application. The antidi abetic agent may be an i itor
such as disclosed in U S. application Serial No. 09/391,053, filed

Sept enber ?, 1999, an % a icatio 60/ 127, 745,
filed April 5, 15 199 d(p ly%rs%fei%g %éi{EZlﬁ?}?% 9 % y| nr}ll\‘{gosages as set out
herein. Preferr 849E% n%d%?&&&nﬂ%a%?gﬁ%‘f@dn&srﬁ?ﬁnéﬁr 84CH %t he above
appl i cations. Thelantdmboaprdiimidgerite mery PPROB, BRforddithiet or ‘such as

di sclosed in Pr%kﬁé%hl PAd i62bb OdiniGd/ &83h 290 chhl B LAvME&D 10, 2000

attorney file LA W99 3850 W)99/4627 099/ 67279, ( PROBI ODRUG
5/‘1)99/67237/8( Rok%é) %9@/‘E c%ﬁi@&)ag (‘éR‘}i.’B G [ %2 [

(5-cyanopyri di nephyly O&‘nﬂﬁeqr%ﬁqu#muﬁo?r%@éeyl ]Thezé%ﬁée § gan
-pyrrolidine) (Nevesitexrelptefthered)rawkebonk sk byseehdmntilaghes et al,
Bi ochem str y 3t§é§§ﬂenthv§gk?]i]1§9§um J&%Qtri_\%t}?yaéllyl)amlde and N-

(tryptophyl - 4-t et r.ah ol sQqui nollne rboxyl. cid discl osed by
Yamada et al, Blb8 uc&“%%lé %ﬂtizértattl 8%’?‘7;124 h B
chanopyrrolliodl d’égpﬁiﬁ%ﬁ A?cha?ﬁp}‘ﬁrél"?lmhd%(B@Bd'n%ﬁosed by 30 Ashworth et
al, Bioorg. & Megdr&hertoskebty)iodobendinelNo. TEE brppokdtadel 16€aane 2745- 2748

(1996)) enpl oyi @g,ndgﬁ?&eseoaéhé% g&&na et BEr-RNQV e Dl f{ £12RGE8nd s
enpl oyed i n conbination Wth the

meglitini de whi ma) t

conmpound of for %Fﬁr%/beé#)ff’ﬁeg?’?x‘fan ention may be repaglinide, nateglinide
(Novartis) or KAD1229 (PF/ Kissei), with repaglinide being preferred. - 47
20 April 2004 The conpengtthngt difentnald Ivolfl the ievehoyed where me+ ght ratio
to the nmeglitinigg, PngIg )g @gf_qglnsh R Qéy dugh-vaeahi &) izl bitor,
DP4 i nhi bi t or ora SGL 3 e olr wﬁ g%B ia%g_:fro ;%Egﬁt 0.01:1 to
about 5 100: 1, pﬁ'éfse?’&m%}mf ?ﬁﬁ §béﬁ?m*t?uﬁgs 3 ®fhe ot her type of
t herapeutic agerimidaze}e fagmprundst PHMEITPlanEloyEe WFeRETEdC BRYH G

fornula I may beoktredpondiiag mm-aneétmtaﬂt ketodresi by agienyt thacl udi ng_ a bet a
3 adrenergi GoagQlygbncd dfl B ionRh bhdPlin BcB&EOBEANTRe ]tglsﬁaﬂﬁiatdéa)am ne)

reupt ake i nhi bi , _an__aP2 1 nhibito hyr oi d .r.ecept ar. ug and/ or
an anorectic agé“r‘?‘tmmThJe2 B&t Br%paéﬁfle%%r@ E‘ é oo vvhlgéc: alde %e optl onal | y
enpl oyed in coniwitht tom wWiidh 28 conpormd-Qof lerﬁnravpﬁnwnb@f

(Takeda/ Dai ni pp@drm 1Y 5355wdd HyMehe kjormak i 63 648yl Riricieeiher a)tcher known

beta 3 agoni sts Boedhsc] HSGdch ir-Ur SnoRRlalLa S (BcP s R4s £2770, 615
5,491,134, 5 0,355 nd 331648

76,98 AJ9677 75
bei ng pr ef er%Sed Th?hgr?'l‘ Bn?rﬂﬁ l‘J'fE‘{"o}r> vﬁﬁa??ﬁ PESF dr)L'i SRTRHEFTy°20 enpl oyed
i n combi nati on Vicrmua cEhpsufesiibedr frn Schenayl held ??fsattdf'egl’ ol - 962
(Alizyme), w th midubkétdnebarngarpbefl estiesttedheo sareocompour(@@nds ddpoan ne)
reuptake i nhi bi t sl @yh@&ﬁgwwlwmsm@yed in conbination with a
25 compound of fornula I be srbutram ne, topiramate (Johnson & Johnson)
or axoki ne (Regeneron), mnth si butram ne and topiramate being preferred.

The growt h hornone secretagogue suitable for use herein includes those
described in U S. Serial No. 30 09/417,180 filed Cctober 12, 1999 (attorney
docket LA25). The thyroid receptor beta conpound which may be optionally
enpl oyed in conbination "with a conpound of fornula | may be a thyroid
receptor ligand as disclosed in W97/21993 (U. Cal SF), WJ99/00353
(KaroBi 0), 35 (GB98/284425 (KaroBio), and U. S. Provisional Application

60/ 183, 223 filed February 17, 2000, with conpounds of the - 48 20 Apri
2004 KaroBi o applications and the above U. S. provisional. application being
preferred. The anti hypertensive agents which nmay be enpl oyed i n conbination
with the conpound of fornula | of the 5 invention include ACE inhibitors,
angiotensin Il receptor antagonists, NEP/ACE inhibitors, as well as cal cium
channel bl ockers, (3-adrenergic blockersgscentrally acting agents, and

ot her types of antihypertensive agents including diuretics. 10 The
angi ot ensi n converting enzyne inhibitor which may be enpl oyed herein

i ncl udes those containing a nercapto (-S-) noiety such as substituted
praline derivatives, such as any of those disclosed in U S. Pat. No.
4,046,889 to Ondetti et al nentioned above, with



15 captopril, that is, 1-[(2S)-3-nercapto-2nethyl propionyl]-L-praline,
being preferred, and nercaptoacyl derivatives of substituted pralines such
as any of those disclosed in U S. Pat. No. 4,316,906 with zofenopril being
preferred. 20 O her exanples of nmercapto containing ACE inhibitors that may
be enpl oyed herein include~rentiapril (fentiapril, Santen) disclosed i n
din. Exp. Pharmacol. Physiol. 10:131 (1983),- as well as Bb\r{ﬁﬁ)rr I ?

YS980. O her exanples of angiotensin converting enzynme 25 i?08%s whi ch
may be enpl oyed herei n include any of those disclosed in U S. Pat. No.
4,374, 829 rrentr ?m ove W th

N- (1- et hoxycar bony phenyl propyl)-L-alanyl L-praline, that is, enalapril,
bei ng preferred, any ,Q,f e phosphonate substituted am no or imno acids or

salts 30 disclosed i#n- Pat. No. 4,452c48 with
(S)-1-[6-am no2- ,[/glgycﬁhoxy (4- phe%tyl ) perephi nyI ] &xﬂ] 1- oxohexyl ] - Lproli
ne or (ceronapri Is) being pr et e’ hosphimytal k ralines disclosed

in US. Pat. No. 4, 168, 267 nenti ongd above with fosinepril being 35
preferred, any of the phosphi nyl al kanoyl substituted pralines disclosed in
U S Pat. No. 4,337,201, and the - 49 20 April 2004 phosphonam dates
disclosed in U'S. Pat. No. 4,432, 97 di scusseél\,pbove Q her exanpl es of ACE
i nhi bitors that mayykgc@nmgssayed herer‘p i ncl ude)@eecham s BRL 369378 as

di scl osed 5 in Europe®¥ Pat ept Ap t igon #hg22 aw ugar

MC- 838 di sclosed in_C A 102 72588V an Jap. J PRar nmag 3 (1986)

G ba- Gei gy' s CGS 148542C%N

(3- ([ 1et hoxycar bonyl - 3- phenyl - (1S) - ropyl]am no) - 2, 3, 4, 5t etréghydro 2- 0X0- 1-
(3S)-benzazepi ne-1 acetic acid HC1l)| 10 dr sclosed in U K [Patent No. 2103614

and CGS 16, 617 Hydrolysis
(3(S)-[[(1S)-5-am no- 1- carboxypenty ]am no] 2,3, 4, 5tetra ydro - 0X0- 1H- 1- be
nzazepi ne- 1- et hanoi c acid) disclosell in U S. Pat. 3,575; cetapril
(al acepril, Dainippon) disclosed in Ther ap. Res 5 3@’ 71 (1986);

40: 543 (| 986) ram pril (Hoechss QQ@I osed in Euro. g 79- 022 and
Curr. Ther. Res. 40:74 (1986); 445?’0 (Hoechst) discl osed"r n

Arzneimttel forschung 34: 1254 (198% ., cilazapril (Hoffman!ELaRoche)

di sclosed in J. Cardiovasc. Pharmacol. 20 9:39 (1987); R 31-220I
(Hof f man- LaRoche) di sgl osed in FEBS Lett. 165:201 (1984); .lisinopril
(Merck), indalapril (88 SPRAUPSs; L |If5EBALR TGOS, therinvegtion sdhsresy -

i ndol apri | (Schiériisng}tmm es8dZi s amigaimdidevade.cadhdpenpregared: 43, 655

(1983), spiraprédeiiBebein tgheds 4 seb@s&ﬂﬂ BfAﬁéﬁnul%hﬂm?éllelnTQXi col. 59

C
bharmacol 31 S5 & 15aTd gRBk e G0V MEd PLobiRte) hidealea ) & oy
No. 4,344, 949 antthF923m’(%PﬁeFE’§?P&ér%§ J(n F@S—Pf?se["f?@’*)’ﬁ(a)ba]s% 3R(*) ] -2-

[2- [ [1- (ethoke-930 triethylamine, and ethyldiisopropylamine) in an
carbonyl) - 3- ph%bdaa&epy&i@ﬂtn%uéh QEOBIEP o) p%o@nfe 4l ebhgdud 8£6, 7- di met hox

y-3-isoquin iC drsclosed Ph macol.qQ st 26: 243, 266
(1984), W4 b1t %dr scgﬁgse S Ege TRl é Preferred

ACE inhibitors eap Tonl r‘esrﬁslr%ﬁerrs'cfeeeenhr%rpr% |, The s‘PHBbH‘S
qui napril, benazepdi bndfEhtticaprovider aomprunds aﬁeﬁmmulla 1€idaazapsol ,
del april, or pesd @amed of0in tR) pAREEAc2 QR NERIAGK LahiRidkar sy may al so
be enpl oyed her&@ %Qsaéntbe ylgq:%sefstérrelétral ‘end(‘)”oe ti asg (Efé
|nh|b|toryEiS<;t|vr y efisi 11 _convertin g ez%/ E |r’1h|b|tory
activity. of BRIEP/SRCE L A%T biVPbF 811!?'56 AR rEECTRCSFer ei n i ncl ude
t hose di scl osedtherrethS Pat. No. s. 5,362,727, 5,366,973, 5,225, 401,

4,722,810, 5,223, 516cofh zalassﬁ%& £bkrD1aBai £Nina N8. afe B2Am30d3a14yS. Pat. No.
5,504, 080,. U. S. a2l U 5. P 723 ur opean

€ t
Pat ent Appl i cation gg@ ﬁ‘éXOcmg’f B5oparg 95Y4'53fhd(51§9§é BT *Butdpean
Pat ent Appl i cat‘iltﬁn]-GSSH%'B‘B-’,&Z 534,396 and 534,492, and European Patent
Appl i cati on20629627A2. Pr eferred are those NEP/ACE inhibitors and dosages
t hereof which are designated as preferred in the above 15
pat ent s/ applications which U S. patents gre incorporated herein by
reference; nost preferred are omapatrila BMVMS 189, 921
([ S (R, R*)] - hexahydro- 6-[ ( 2- ner capt o- 1- oxo- 3phenyl propyl ) am no] - 2, 2-di net h
yl - 7- oxo- 1H azepi ne- lacetic acid (genopatrilat)) and CGS 30440. 20 The
angiotensin Il receptor antagonist (also referred to herein as angi otensin
Il antagonist or Al antagonist) suitable for use herein includes, but is
not limted to, irbesartan, |osartan) val sartan, candesartan, tel m sartan,.
tasosartan or eprosartan, with irbesartan, 25 | osartan or val sartan being
pr ef erred A pref erred oraI dosage forn) such as tabI ets or capsul es, vvi |1

T ] o e



5 anti hypertensives disclosed herein will be as set out in the | atest
edition of the Physician's Desk Reference (PDR) . Cal cium channel bl ockers
suitable for use herein include verapanm |, nifedipine, diltiazem

fel odi pi ne, 10 ni sol di pi ne, isradipine, nicardipine and am odi pi ne besyl ate
(Norvasc). [3-blockers suitable for use herein include one or nore of
atenol ol , carvedilol, nadolol, propranolol and sotalol. Eé}nE 8840f nost
preferred antlhyperten5|ve agents suitable for use hereln 2 é
omapatrilat (Vanlev) genopatrilat, anl odi pi ne besylate (Norvasc), prazosin
HC1 (M nipress)SCKg&Qpanil nifedipine nadol ol , diltiazem fel odipine,

ni sol di pi ne, isradipine,~ car di pi ne, atenolol, carvedilol, sotalol,
terazosi n, doxazosin, prop'F and cl oni di ne HClR( pres)
M neral ocorti coigi_rgcepjor n| sts suitable for us R%l n incl ude

spi ronol act one and epher en(ﬂﬁ| steoms ageRtN.gsl t abPe for use
herein in 25 conbMation wit® t e onpounds of fornul art ®f the invention
i ncl ude parathyroid hornone or44$i sPHosphonat es, such as - 20R

(al endronate) (Fosamax). Dosages enployed will be as set -out in the PDR
Unl ess ot herwi se specified, the various conponents 30 enployed in

conbi nations of the invention Wth corrpounds of formula | will be enployed
i n dosages and anounts. as descrl d i 8'the PDR and/or patents and ot her
references discl Gghdng 15dd@h co { conpounds of the invention can be
adm ni stered 35 -er-a-l—l—y—e-r*par@niné /s h as subcut aneously or

i ntravenously, as well as by inh \airl on Hasal application, rectally,
transdermally, or sublingually to - 52 20 April 2004 various nmanmal i an

speci es known to be subject to suchgmal adies, e.g., humans, cats, dogs and
the like in an effective anobunt within the dosage range of about 0.1 to
about 100 ng/ kg, preferably about 0.2 to about 50 ng/kg 5 and nore
preferably about 0.5 Forrdigs 95 faymeya (BF ofr bhe dFggrtion yhepeiR 500 ny,
preferably frSomtaboat ®,tR* alndur® 2aRempogemhar rizgimnencanposyaiie or 2 to 4

di vided daily dqQggs. add& act harﬁloikhl@aam adNbd§rdphtéd @dcbiahgl Qo

conposi tion suc ol Ut hon_ar sus iop or_in other
type carrier g@ﬁ?‘ﬁ?s sué:ﬁ‘ ’é‘%c ﬁgd% na"’la%%‘?"cageng%ﬁfo Eore i ¢ devi ces,
rectal supposit awsasuratfshiegher by ifeEs ka5t e trlr%reweceﬁp%si tion or
carrier will conksis adolt(dGetiylaloninddEhlbride peinuchliordfie dosade of a
conpound or {y thli';rgsoésm@uﬂgﬁntﬁfa mrm&& ban HaehyaRY1yaRaceimaweded in

conventional matter with a SIO| glc II e tab vehi. or carrier,
exci pi ent, bi ndetltl'l BPESERVALT % aﬁn g fe &@19{% called for by

accept ed 20 pharq?ﬁ'é’éutl‘ii%af SPEmtac X %é:%F“FEWqﬂ@eaﬁ’b?]‘@\ﬁ &%ions are
enpl oyed her ei nleehemes andd 2.t heonpoandd est £2vmPta 17pheh\ll8 Bre= benzyl t-Bu

= tertiary but ylcoM:'flerc{@J:[ H/yavgilabl%t héﬁl: é@ e, ‘bet k‘%{.@d syl yl TVBN3

trimethylsil azi | sily

f 1 uor enyl et frox 5?‘ ‘fﬁ?&'&% }I’Bu{’%ﬁ é?”ﬁ%nyl 35 Cbz = carbobenzyl oxy
or carbobenzoxy or benzyl oxycar bonyl THF = tetrahydrofuran Et20 = di et hyl
et her hex = hexd&vhemBt ®Ac = et hyl acetate 40 DMF = di nmet hyl formam de MeCH
= met hanol Et OH = et hanol i-PrO—I = i sopropanol DMSO = di hyl sul f oxi de -
53 20 Apri l E@ DMVE = dng thoxy@wm, EDC or 3, 2

di chl or oet hane += h& hy sphorc—tmt a AcOH = acetic
aC|d5TFA—tr|quoroacet| aci d D EA B*™unig's B

N, N- di i sopr opyl et¥yl ani ne 18 18
RM
19)H lysi
zg Sehems 1 0r2 R”-—;-\ 7 &\
& N NHy
H

R?® = halo, alkyl, aryl, heteroaryl, cyano or nitro.
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TEA or Et3N = triethylam ne NV = N-nethyl norpholine 10 DVAP
4-di met hyl am nopyri di ne NaBH9 = sodi um bor ohydri de NaBH( OAc) 3 sodi um
triacet oxyborohydri de DI BAL or DI BALH = diisobutyl al um num hydride Li Al HO
= lithium al um num hydride 15 n-BuLi = n-butyllithium Pd/C = pal |l adi um on
carbon Pt Oz = platinum oxi de KOH = potassi um hydroxi de NaCH = sodi um

hydr oxi de 20 Li OH = lithium hydroxi de K2C03 = pot assi um cang\?%t‘ blgHCIB =
sodi um bi carbonate DBU = 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-en ?8

EDC. HC1) or EDCI (or EDCI.HCl) or EDAC = 3-ethyl 25

3' - (di et hyl am no) propyl - carbodii m de hydrochl oride (or

L (3-di met hyl am nopr ogyldas - b6t hoelidll 8%, JdbQCbE drd-Agka HORT O

HOBT. H20 = 1-hydroxybenzotrjazol e_hy €, ) . .
1- Hydr oxy- 7- azaB&fzoth iTaZel & 36 BEP rBadBAtaZOi5ehivd A Bl 38 W bxy-tris

gdi met thKI ?(T n_ol) aﬁppsrﬂtormieuaxck@ﬁbg{;%?xgmﬁeﬁ asa% lb@l\gg_ %d;-,%§odi um

exane i |l :SO S i et S =

tri pheny?/phozph?ﬁgggﬁ)gg’cg%@ezk%l#oé%‘lgan aocfe% %e'gimbﬁg'ﬁ gﬁ’f = tetrakis
I

tri phenyl phosphPhEoF3 IKEEPERTIHSARL R AF| CUVSaFedr s atee™l AD =

di i sopropyl azodieqaeduiall ateatGentGrith vamigls dydoasfrevsmane 40 CAN = ceric
immnl um ni }\lrz at gh_s?%&ét Egp&i@aneﬁ@%*&eeﬁﬁfngsgé Ehe'itp&%egd@éleznl ,E;whaﬁer
r = argon =_ni en =_m_nut. r.hr - ur(s = liter =
mililiter uL :Br?lué%fq?tgrt %g]‘rgl":Pgr%r}‘slﬁi)’n' CAER gzr'gonj"(‘bldﬁn E-G.

di chl or onet Hne Vieba, Tetyghedyqn Lotfpy 3y pEfP3, 5075)). Compound of

benzotri azol e- 1thk- Hoymitliai 20 yaaro be dsynohles $ pdrb rasu e dexdddelduby aphosphat e nol =
mol es mol = m IgephBh e(Fhi? dBG1= (Bbddd7”REY| val ent RT = room tenperature sat
or sat'd = saturated ag. - aqueous TLC = thin layer chronmatography 10 HPLC
= high performance |iquid chromatography LC/ M5 = high performance |liquid
chromat ogr aphy/ setemepectronetry MS or Mass Spec = nmass spectronetry NWMR =
nucl ear magnegti c resonance 15 np = nelting point The foll ow ng exanpl es and
preparations describe the manper and process of naking.and using the
invention 20 and are of pre¢dfredilenbodi ment anmlu, hddsui r{?—e}njti on. It should
be understood that) therg r& be ot RerY efbogli nen#e whi ch #alfl Wi thin the
spirit and scope o />i
25 NOO.,~~~CN~ H L-+v'H

20

NYKBld ON as. N8d Byod, ke cl ai tfs appyriyed hereto.
. 21 N

IHH N

Ar = aryl, hetaroaryl

Certain compounds of formula IJ where n = 4, Z = an
imidazole ring and R' is a 4-aryl- or 4-heteroaryl-

20 pyrazole ring can be prepared by the sequence of steps
outlined in Scheme 7. Bromination of IHH affords 23
which can be converted to the compounds of Formula IJ via
a coupling reaction with aryl or heterocaryl boronic
acids.

25
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AL OO '\~I~Cl / A solution of oxalyl chloride (2Min 30 dichl oronet hane,
2.15 nL) was added to a solution of 0O/ I ", O "~~OH - 55 20 April 2004
(1.0 g, prepared as described in WO 9933460) in 10 nL di chl or onet hane
followed by the addition of 2 drops DMF. The reaction mxture was stirred
at RT for 1h and concentrated to afford the corresponding acid chloride. 5
This material was dissolved in 5 niL di chl oronmethane and treated. 'hh excess
di azonet hane in ether at RT. Stirring was continued at RT &&A@H% 4 the

m xture was concentrated to give the correspondi ng di azonet hyl ketone. This
conpound was di sg@edgdzin 5 nL 10 di chl oronet hane fol l owed by the addition

of HCL in ether (2M 20 nL) and the reactiQn mgture was stirred at RT for
18h. The reactiony \'xture was concentrated

afford the title conpound as
a brown gunmy soNL ~2.0). 15 B. B2 N O "N, A m xt ArB(@H): t he above
title conpound A ('ﬁLOO ng), gcetyl—guamntdine (11 in 5 m—BM™was heat ed
at 100C for 18h. THe SotV wasAeRHEHSat ed dnd de iMwBduct was
purified by preparatilég H Q(ClS col utm/ wat er -gget h -trifluoroacetic
acid 90:10:0.1 to 10:90:0.1 gradient) to affordthe title conpound as a .
light yellow solid; M5 mz 312 (MtH)". 25 H H miral This conmpound was
prepared fromthe corresponding 30 chiral acid (prepared as described in WO
9933460) ina - 5 %0 April 2004 manner simlar to that described for
Example 1; MS mz 318 (MtH . \~~~~ NNO/ ,~ HHChiral 5 This conpound.
was prepared from t‘llie ornesponding chiral acid (prepared as described in
WO 9933460) in a namne ivg Isr to that described for Exanple 1, Ms miz 3l2
(MtH)' . 10 ~xa~ P 4 N ,y\~NINpZ H 15 To a nmixture of the title conpound of
Exanple 1 (40 ng), néfhan ® nl) and water (2 nL) was added 5 drops of
concentrated sulfuric acid and the reaction m xture was heated under refl ux
for 18h. The m xt ur eARGRYLEBRP8H r at ed and the crude product was purified by
20 preparative HPLC as described in exanple 1 part Hto give 24 ng of the

title compound as a ThAws@ldas 8FfsMthis FOhidre B a7 270 LLM-H)' . F~~Q ~. N

\~NH2 p . a~~\s| sNddso1e ring and R! is an imidazopyridine ring are

prepared as outlined in Scheme 8. Coupling of compound

20 with 2,6-dibromopyridine affords compound 24 which is

coverted to the amide 27 via the nitrile 25 and the amine

26. Cyclization of 27 affords compounds of the formula
10  IK.

Scheme 8

NC

Br
HN ::1H—_"%:j>~&c:>h4§jln %ij>_<::>_4§jlﬂ
2 24 T =
°={W

NH,

é:j>— — NH L \Nz/Rﬂ )
& NQ—Q\;LH @"D’@ ) @NWH

26 K
z

RY = alkyl, aryl

15
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25 - 57 20 April 2004 This conpound was prepared fromthe title conpound
Exanpl e 2 by using the procedure described in Exanple 4;, M5 niz 270 (M+H)
~. 5 wa,rai This conpound was prepared fromthe title conpound Exanple 3 by
using the procedure described in Exanple 4, MS mz 270 (MtH) ". 10 A 15
1~~~ ~- Np .,,\\CG-NNNz Op .~~wOW O O, ~~~~~~ OH To a stirred solution
of \ (500 ng, 2.15 mmol) in nethanol (10 nl) added thionyl 20 chlg§6| de

(5.12 g) dropwi se. The reaction m xture was stirred for 30 20AR 4nd
concentrat ed to afford 490 rrg (94% crude y| el d) of the title conpound as a

brown gum - ril 2004 ~- ~~~~\ ~ NNHZ \ S A m xture of
the ester from st.ep mp@% %F?m};\’d& By dsErgtani i fe=in MeOH (2
m.) was refl uxeﬁi“lInBiLm ’T‘Fie‘h thea S3igente \ﬁ&§9e%%?)c¥?r§?éae%r¥d’the crude

product was purtte edq@hqér Gﬁrﬁﬁé;\éaoUE’Lﬁzaﬁ njieﬁﬁﬁén{éed forhasaﬁalae_ul to give
R R L s e R R

peak), 4.62 f m CYSipPreparatinn Wy 99334 °)( rf—.°1iPUed ?Y78e%ﬁ°t’li’ﬁ) 2.52 (d, 1H)
, 2.41 (s, 3H) hydro3gsis an@l—lscoupnlr@rdW(Lsh I\BH)-dlmel_@thxdmeatmiNH ps..v\\ ~ ~
I 1 ~ NS A mxddsceipéd thevehtor aaakhy! 2 kelrgeadiganrst ep &r@@rE&@-”pl el

100 , 0.38 6g 45 I d
godi uggacet at eig;‘f?}le §cgﬁf%¥!"hgf§lma%g%§g#?fs&ﬁ{ﬁﬁ%gg %gre xea fopml)S) o
hours. The sol r°M§l%\P§p6P%t%'°d:e§n&2t F@W&G@%FG&BH‘“M 58Fi fied by
prepar at i velHPLesad t dhes rdibeda fwitiExampbwes m2bo testgreeiBaeafifiorfe conpound
g 306gg( d273/t) a§3§I e@fegaﬁantlls&zwv&thm&smg?&a(ﬁheéw%n(&edg%y( 83 igi) %

= m m
1H), 3.06 (m -~ rl%y'éisg%a’ff%a& é%“"l"é‘“?s °f(2)ﬁ§j£ ’F‘;Ig‘%ﬂf‘sié . 0.92 (s, 3H)

30 - 59 20 Apr|I 2004 F am 1~

Scheme 9
o
BuO YJO& — euo\(X ., JOEt
1
o = ° 20 [
EtO ”,
""‘°w(x — W%’ﬁrl"o a— YX =)
(o] [+ Scheme 2 ° HN 0
30 3 32
R?®.__NH
HO. %(iw ot RAN ”(lm
o 4 3 ;.( o  un—

R = alkyl, aryl, herteroaryl
15 R? = alkyl, aryl, heteroaryl

Compounds of the Formula IM where n = 4, Z = an
imidazole ring and R is tetrazole ring can be prepared

as outlined in Scheme 10. The S5-chlorotetrazole
20 intermediate 38 is prepared from the corresponding
isothiocyanate 36 via the dichloroimine 37. Coupling of
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NHp ,.A / / I NA mxture of Raney nickel (ca. 2 nL of the suspension),
the title conmpound from Exanple 8 (15 ng, 5 0.050 nmol) in EtOH (5 nL) and
water (5 nmL) was stirred at RT for 2 h, filtered through Celite and the

sol vent was evaporated. The crude product was purified by preparative HPLC
as described for Exanple 1 to give the title conpound (10 ng, 83% as white
powder (lyophilate); 10 MSmz 255 (MtH) . A A OC \ ~_=~ ?Jblzbﬁ4To a

solution of tert-butyl diethyl phosphonoacetate (6.94g, 27.5 THF (50
m) at OC was added sl ow y sodi um hexanet hyl di sil azi de (NaHVDS) (27.5 m,
27.5 mmol ). The éesul ti n% sol uti.on was warned to 25C and 20 stirred for 30
mnutes. After &881 FRFRRES FadEERFRA PRPEIdRe0@R af &3dst Fom of

3, 5-di chl or obenxemdetndef( BoB83a 25. Mol ) in THF (25 m) was slow y added.
The reaction mxture was warned to 25C and stirred overnight. The reaction
m xture was poured onto - 60 20 April 2004 saturated NHACL/ Et OAc. The
aqueous Iayer5 W%schext rlaoct ed 3 tinmes with EtQAc. The conbi ned organics were
washed with brine, *8Fied over Na2804A' and concentrated in vacuo.
Purification of tlﬁ‘é\%‘rsude resiydue by SNk gel Ranghr omat t(g.gﬂﬂpﬁy (9:1
hexanes- Et OAc) provi dég 5—r91r;—(-77e. N of t tleto'rgmmThg‘i_n elformof a
white solid. B. O @g O e a9 a suspenti on Igs(CHaklN'Br {ﬁ/l\CI

i sopropyl tri phenyl phosphoni um i odi de (8748g, PhesPSlin THE (45 m) at
-78C was added n-BuLi (2.5 Min hexanes, 6.6 m, 16.5 mmol ®8 The resulting
m xture was warnmed to 0§ and stirred 30 mnutes. To the reaction m xture
was added a sol um‘on of t he coArIpound» fromstep A (4.11 g, 15 mmol) in
THF (30 nml). The reagti m xturg was_stiryed 2 hours at 0C, then slowy
warmed to 25C and stieeel overrf” ?t_N The _pedEtion m xture was poured onto
10% H2S04/ Et OAc. Thgygqueous | a&fe{ as/extyacted 3 tines with Et OAc. The 20
conmbi ned organi ¢ hiAigebas¥ds Washed wwi h satfthrat ed NaHC03, brine, and HzO,
dried over NaS04, and concentrated in vacuo. The crude residue was used

wi t hout further purification, 1Fi NVR 8 (CDC13) d 7.32 (1H, s) 7.30-7.27
(2H, M, 2.72 (1HArdary)heterSarfd Hz), 2.28 (1H, d, J = 8.9 25 Hz), 1.71 (9H,
s), 1.51 (3H, s), 1.08 (3H, s). - 61 20 April 2004 c. The crude ester
fromStep B (ca. 25 mmvol) was dissolved in 1:1 trifluoroacetic acid-CHzd z
(25mL) at 5 25C. The FEERAWRAPSERE: Formids I8t YRs*€dP1=hbu® a1325C. The
reaction nixtur eMid3ze¥h@dnsrah%ed i1 FEELREOIFMELRE AN 48P R was

pf'i”] i titﬁned %t \@ﬁcﬁﬁa%&%/oh#a%ﬁ%dﬁ@%chzﬂg- ﬂﬂue%?pbaﬂ&mwgdext ract;ed 3€< .
Wi et her. e agueous | aver nd was extracte
10X 1Owith Et cr.eailg'ﬁ% v&l%r}rlb?%relcf or %%gn‘fyca V\gﬂg/se?ﬂv\g% grgfézgi §\9§r MyS04 and
concentrated i n SPACRBPIRFIRGT BYeR 2037THE UFed, #Y S CRBVEEESsFOot ™ white
solid; 1H NVR 8 qctp6idds Pf3Roxnitla Ty Via30h&. 2FigzRMylnjnte2m@@ifted, d, J =
8.9 Hz), 2.20 (1. d, J =8.9 Hz) , 1.48 (3H, s) , 1. S (3H s) . 15 D. O
a ~. v-cov,, & d
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Thi s conmpound was prepared fromthe part C conpound by the nethod descri bed

in Exanple 1 part A 20 - 62 20 April 2004 E NOCO ~ ,vl\~~1 / HH
Cl This conmpound was prepared fromthe part D conpound as described in
Exanple 1 part B; MSsnmz 338 (MMH+. 5 NC ~ . W | HNH2 C This conpound
was prepared fromthe title conpound Exanple 10 by using the procedure
described in Exanple 4, 10 MSmz 2 9 6 ( MtH) . $xanr~l ' Nﬁg_&f’ﬂ\ I
H O The chl oromethyl ketone from Exanple 10 part D (50 152RfPril290¢aken in

5 mM formam de and heated at | 60C for 4h The sol vent was evaporated and the
resi due was purgfigd RY preparative HPLC as described in Exanple 1 part H
to give the title conpound as a TEA salt, clear gummy solid; M5 mz 281
(MtH) ". 20 - 63 20 April 2 mro ~NH O G ~1, NeggNmeH A. O cl ~
,1~LoH ~I 5 This conpound wd8\_pye aded fromthe co respén}%ﬁ‘gme-i nnam ¢ acid
as described for Exatpt<® 10 step B ad C N@_\é/? / N _~I 10 To a
stirred solution of the acid ELogfep A (6.0 ONG3l nol) in
tetrahydrofuran (50 nL) was added CDl (6.1 g, ®.037 nol). After the
reaction mxture were stirred at roomtenperature for 1 hr, N, O dinethyl
hydr oxyl am ne (HCL salt) (3.66 g, 0.037 nol), 15 triethylamne (13 ni,
0.093 nmol) and N, N-di mgj hyl am nopyridine (100 ng) were added to the
reaction mxture, thenit re ion mxture was stirrged for ,an additi onal
18 hrs and the sol vent S pved. Nisweomgddue wasi-Yi s vedwh N et hyl
acetate (150 ni) andj’ washed wi t ™05 N-SOdT UM hyd o dé {2 x 200 ni) and
1 N hydrochl ori de aci d/(ng 200 mh). The organic |ayer gwas dried over
anhydrous nmagnesium sul fate. After renoval of magnesi um sul fate by
filtration, the filtaahf, @sangoncentrated to give 6 g (80% title conmpound
as a clear 25 oil; 1HNWR 8 (CDC13) 7.26 (s, 1H) , 7.20 (m 2H) , 7.16 (s,
EII-.Ilzl)D , i 3(7)5(;3 SI?EI)FD , ’QT%PQ%EQé%fs?gﬁhg_#Qr%BAZGIé Civ’he‘l'e n6= Iiz,’ Zli_Dari 2.4Q (s,

imidazole ring and R” is a pyrimidine ring can be

prepared as outlined in Scheme 12. The chloropyrimidines
of formula 42 are either commercially available or are
they can prepared by methods known in the art.

HND,@H
R Ar 20 R¥® Ar
>=N N =N N N’I

diglyme, 150 C 30
R o or CH,CN, reflux R 10

10 Scheme 12

Ar = aryl, heteroaryl
R* = alkyl, halo,

Certain compounds of the Formula IP where n = 4,
Z = an imidazole ring and R!' is a pyrimidine ring are
15 prepared as outlined in Scheme 13. The bromide 44 is
prepared by coupling 43 with 20. Coupling of the bromide
44 with various aryl or heterocaryl boronic acids in the
presence of a Pd(0) catalyst affords 45 which is
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20 April 2004 c. Ocl .., To a stirred solution of the conmpound fromstep B
5 (6.0 g, 0.022 nol) in tetrahydrofuran (100 nL) at -20C under nitrogen was
added 3M et hyl magnesi um bromide in ether (19 nL). Then the reaction

m xture were warnmed to roomtenperature and stirred for additional 2 hrs.
Sat urat ed ammoni um chloride in water (50 nL) was added 10 and the reaction
m xture was diluted wth ethyl acetate (200 nL). The organic | aye S
col l ected and washed with brine and dried over anhydrous ma%@@i{'béﬁ)%l fate.

After renoval of magnesiumsulfate by filtration, the filtrate. was

trated and the- duct ified.b i L |
Chr omat ogr apPEFRER A BF LIS reE e HEARY By I SFIAN 10 give

5.21 g (98. 3Wigh phelenipdamirtheraNeMear oil; 1H NMt 8 (CDCLl3) 7.26 (s,
1H) , 7.20 (m 2H), 7.16 (s, iH), 2.83 (d, J = 5.9 Hz; 1H), 2.63 (m 2H)),
2.25 (d, J = Ser@mdz31H), 1.31 (s, 3H), 20 1.14 (m 3H , 0.95 (s, 3H . D
Od .., To a stipgred solution of conmpound fgrom step C (3.0g, 25 0.013 nol)
in tetrahydrof yrgn (50 nl)—at -YOC under m | Qubponpdded 1.0 M
Li HVDS in tet mahydref usamy (12— niL,_0.Q1 T the—eastion nixture
was slowy warpg® to 5C. ol udfon of N-BTnosTéci i ded®iRekg, 0.013 ol )
in dry tetrah§drgfuran (10 mde was - 65 204#pril 2004 slowy added to

the reaction mxture at -70C under the nitrogen and the reaction mxture
was stirred for 2,hrs. Then the reaction m xtrure was, poured inta ethyl

acetate (100 niL hd 1 N RAydrochl ori de ac;}—d-\gl(_i nhe 5 organic |ayer
was washed wi t T\Nyhy "oridé‘_‘lﬂ.cid(l_!‘oo

Kedl over anhydrous
magnesi um sul f -C entN-at ed % t he c/rofe duc¥ was purified by
silica gel cheomatogrgphy using o di cMtor onet gane/ hexane as the eluent to
give 2.0 g (50% title conpound as a light. 10 green oil; 1H NVR S (CDC13)
7.26 (s, 1H , 7.20 (m 2H) , 7.16 (s, 1H, 4.58 (m iH, 2.89 (d, J =6.0
Hz, 1H), 2.15 ASsaryMterodryt83 (m 3H), 1.26 (s, 3H), 1.00 (s, 3H. E. 1S OC
~1 N _N_ To aNstalky-@cligiyH sl gkyl-Bealidnpound fromstep D (1.8 g, 0.0057
mol) in DVE (1¥=h:M9%as added acetyl guanidine (1.8 g, 0.017 nol). The
reaction mxture was stirred for 3 days, the solvent was renoved under high
20 vacuum and the C#didQ iR Qsichun¥8SofP whiel FeHll PO eftaret hve 4PLC (as
described for ,the,fijtliR.soPodngd ffa Fxaiplephridi@iabfl oinly tdre title conpound
(1.10 g, 61% as a light brown oil; 1H NVR 8 QCDCCI’;%) g..ZO-gf%Ez(m 4H)
2.70 (broad pearp prepayedaas puplinmeddn Schemg 14y JLUPGIRY & £ 1y 25 1H),
1.13 (s, @), wartBud sffdrds 4Bxahich Rs-gohyaaited ap im§ghemgpl3 tooo Aprj |
2004 To a sti rped sdihkeNoOftnkhfotmiilae 1gonpound of Exanple 13 (50 ng, 0.15
mmol) in EtOH (10 nL) and water (5 nL) was added HZSO (6 drops). The
reaction mxture was refluxed for 36 hrs. The solvent was then evaporated
and 5 the cruf&PPddifct was purified by preparative HPLC (as described for
the title conmpound of Exanple 1) to afford the title conpound (10 ng, 23%
as an of f - whi t& pdwder (Il yophi hate); ~I 9%‘3 (CDC18) 7.20-7.27 (m 4H),
2.31 (dyvJ =6 1H), /2 8 , 3H), W , \J .9 Hz, 10 1H), 1.11
(s, 3H, 0.93 \&gnsﬁS. o™ l@dme;‘(ﬁ"t&mnd of Exanple 13 step
D (100 15 ng, 0.32 nmol) and ,jcetam dine free dpase (100 ng, 1.2 nmml) in
met hanol (2 nL) was stirred at roomtenperature for 18 hrs. The sol vent was
t hen evaporated and the crude p&odwet was purified by preparative HPLC (as
described for the tit conmpoundy) %) to afford 20 the title

conpound (23 rrg,.ZWS—n cl eaM S (CDC13) 7.10-7.30 (m 4H),
2.49 (s, 3H), 2.35 (d, J = 1.89?%1 J=6

.0 Hz, 1H), 2.22 (s, 3H), 1.97 (d, .
J =509 H, 1H, 105 (s 3H, 0.94 (@ 3H).
Nu = alkyl-O, alkyINH, (alky!);N, alkyl-S, or alkyl
15 M = Li, MgBr.

1

Certain compounds of formula IS where Z is an
aminoimidazole are also prepared from the corresponding
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25 Examp ~~? 6 s C ,v 1/ , N~NHy A mi xture of the conmpound of Exanple 13
step D (180 ng, 0.57 mmol) and thiourea (180 ng, 2.4 mmol) in 30 nethanol
(10 m.) was refluxed for 18 hrs. The solvent was - 67 20 April 2004 then
removed and the crude product was purified by preparative HPLC as descri bed
for the title conmpound of Exanple 1 to afford the title conmpound (192 ng)
as white powder; 1H NVR 8 (CDC13) 7.10-7.30 (m 4H), 2.34 (%j J.:%O'S 6.0 Hz,
1H), 2.22 (s, 3H), 1a96 (d, J = 5.4 Hz, 1H), 1.14 (s, 3H), 4V 88004y
Exank 1 Ea 17 ,"-NHOO/ ,~~N~N~ ~ H10 A "O'" OO,~~N ~I 15 This

conpound was pr@ﬂﬁé%lfersoﬁktMi%RrW%%SgLQ%Q gﬁbg‘i%i%rggcg%ure descri bed
ound~ o anmple B,

for the synt hesgghgf tEe ﬁ;te_ﬁ B co OO, | This
conpound was prépared frofi the5st &y AlcorburkP Bpdalpr smedutes descri bed for
t he synt hesi s oftthamngpion Wocedprucd Cobmiewampl et 18 @&. 30 Oo , ~I _ 68

20 April 2004 Thosmeammouod mRgefy fpRitednédunriche. X£p 18960mppuyid by a
procedure descr phed; {r i{'xh%:@ﬂ%t hesis of the step D conpound of Exanple 13.
5D ~NH OO/ ~~I~N~-N~ hi's" compound was prepared fromthe Step C
conpound 10 by a procedure described for the synthesis of the step E
conpound of Exasphémelds MS: mz 326 (MtH)'. F.xatryle 1s NH O~ NI _NHy 15

R}Jyl,ﬁ,' 1,mm\[:]\8ﬁ RE&Q

n
R’
R'—X_, 2 N N2 R’—X\/\/ N NH,
T oo, T Y

IR R 2. H,,Pt/O, MeOH,HCI 1s R

10
Compounds of formula I wherein Z is an imidazole

other than the imidazolyl or aminoimmidazolyl groups
described above can be prepared from the carboxylic acid
precursor by methods known in the art such as those

15 described in Novel Functional M, Selective Muscarinic
Agonists. Synthesis and Structure - Activity
Relationships of 3-(1,2,5-Thiadiazolyl)-1,2,5,6-
tetrahydro-1-methylpyridines. Sauerberg, P. et al, J.
Medicinal Chemistry, 1992, Vol. 35, 2274-2283;

20 Tetrahydropyridyloxadiazoles:Semirigid Muscrinic
Ligands, Showell, G.A. et al, J. Medicinal Chemistry,
1991, Vol. 34, 1086-1094;

Azabicyclic Esters and Oxadiazoles as Receptor

Ligands, Orlek, et al, J. Medicinal Chemistry, 1991, Vol.
25 34, 2726-2735, and references therein.

Other compounds of formula I wherein Z is
imidazolyl or a substituted imidazolyl can be prepared
according to methods described in the literature such as
those in Comprehensive Heterocylic Chemistry, Vol. S,

30 part 4A, Editor Kevin T. Potts, Pergamon Press;

Synthesis and Reactions of Lithiated Monocyclic
Azoles Containing Two or More Heteroatoms, Part IV,
Imidazoles, Iddon, B; Ngochindo, RI, Heterocycles 1994,
Vol. 38, 2487-2568;
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Thi s conmpound was prepared fromthe part D conpound of Exanple 17 by a
procedure described for the synthesis of the title conpound of Exanple 14;
Ms: nmlz 284(MtH)' . 20 F'.xanm~ Ol \ '"~i/ I N/ _N 25 To a solution of the
brom de from Exanple 17 part C (43 ng, 0.13 nmmol) in DWF (1 nlL) was added
2am nopyridine (12.5 ng, 0.13 nmol ). The m xture was heated at 90C for 1.5
h, after which the solvent was renoved and the residue purified,
preparative HPLC (as 30 described for the title conmpound 0120&%4%6@41) to
afford - 69 20 April 2004 the title compound as trifluoroacetic acid
salt (19 ng, 34%yvyielq):; M mz_3 MH'. Rkam 'I. NHOC , ~/ | N-H
c5A OC [/ ~~~ .. %d\vfn‘fﬁs 18 %‘Fﬁ‘%ngﬁp ShE¥: fidpReet: By Ra procedure
descri bed for th@pseRet despretueldcephaBistmpolrayoof VeEkam,e1d3- B. O C
[ ( -_\ C 15 Ti8x conpound was prepared by a procedure described for the
synthesi s of the stepBlotergteumd bxfotbxape|iesign 80 Haryl Ghidazblylsr cl

Thi's conmpounds Wasnd Irepas&ld 10 orpdt 126 06 U tdRs ke i R Rgé%g,ggr the synthesis of
the step D conp ggglﬁgnaég%%&lt ﬁ719' Lag[gtégrgl I ng 4D ~NHOC / ~ N
wa

Cl This conpoun repar.e rom’t e dbove s pa’C 5YconpodRd accor di ng to

the procedure deBclib8d ¥eticina! Spermhssns 19861 ok RPe SHAAIBALAY- of Exanpl e
13 part E; M5 m z 352 Thihdove sxhemek Bs-dMdwdl fix the\ldokitsonl@fThwetitl e

conpound was prepaleedclé 08 t(RegcomRarith O nBXarpl2120:¢s WesakLi bed for the

synthesi s of 16 hegxco(?;gpﬁynq{owever, it will be understood that these
schemes apply to preparing compounds of formula I of the
invention wherein the heterocyclic moiety may be attached
at any of the ring positions of the group A.

The compounds of formula I of the invention exhibit

15 Nat*/H* exchange inhibitory activity, and hence, are
useful for treating or preventing disorders caused by
intracellular acidosis during myocardial ischemia, such
as cardiac dysfunction, myocardial necrosis, arrhythmia,
reperfusion injury, and the like which are observed in

20 ischemic heart diseases (e.g., myocardial infarction and
angina pectoris). '

Thus, compounds of formula I of the invention may
be used as antiischemic agents, i.e., for the treatment
of ischemic conditions including acute and chronic

25 ischemic conditions such as myocardial ischemia, cerebral
ischemia, peripheral vascular diseases or disorders
including lower 1limb ischemia, peripheral atherosclerotic
disease, tissue ischemia and intermittent claudication,
LeRiches Syndrome and Raynaud's disease. Thus, a

30 composition containing one (or a combination) of the
compounds of this invention, may be administered to a
species of mammal (e.g., humans, dogs or cats) suffering
-from an ischemic condition or any of the conditions set
out above.

35 A single dose, or two to four divided daily doses,
provided on a basis of about 0.001 to about 100 mg per
kilogram of body weight per day, preferably about 0.1 to
about 25 mg per kilogram of body weight per day is
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15 of Exanple 14; MS: mz 310 (MtH)'. $~~am~NH O/ I C / | .nlI " N~-H-N\ H
Cl To a solution of the conmpound of Exanple 21 (8 ng, 20 0.026 mmol) in DWVF
(1 nL) was added phenyl isocyanate (4.1 ~L, 0.052 mmol) and

N, N-di i sopropyl ethylam ne (DIEA) (6.6 N, L, 0.052 nmml). The reaction

m xture was stirred for 18 hrs. A solution of 8.0 Mammonia in MeCH (1 m)
was added to the reaction m xture, the reaction m xture 25 stirred for
2 hr. The solvent was renoved and the - 71 20 Apri l ZOOQ%UJéWoduct
was purified by preparative HPLC (as described for the title compound of

Example 1) to afford the tit]e conpound (1.79 , .16% as white_ powder

(I yophil ate); 1ﬁPRﬂEﬁ?rbla?°éDq e Si‘??'?ﬁ“‘(%,(lswﬁfr%a@én%@m@lfr-ﬁ-l:edr.10-7.48
(m 8H), 2.94 (Bréaly pdk) pavepred r@ies Sudi asdthd subku@ahkousdlH), 1.15
(s, 3H);:i 1. 00 ($ntBduscdidrO Gitravendud e Enﬂ-ﬁhp%ri_@ogé?f r’ﬁu% I:or-rhedt i ]E l e
conpound was prgpar t s_of. t onpound o
Exanpl e 10, st egs?A%B%S S(rgligé%giéi?@éEQ{]R{H@%s@[ml{g?%hl—F lﬁ%ég?ig?%ﬁg 0(%-orrpound
was prepared’fr W?ﬂ%e@agprﬂu%ﬁrﬁﬁﬂnﬂl%%b&e%'ﬁl?]i°(¥€&'for the synthesis of
Exanpl e 13, 20 steps B L repudnhdeEthyNatitiy SRhaplkHnhibit78g 20 April
2]904 ~NHI a |/ IabltN'M:yFo'Ehe?éi&d@oﬁﬂd@@fﬂdhﬂ\@%rﬁ%ﬁﬁﬁéﬁﬂ a‘h@Q?thefCOWpoulnd
of Exanple 23 a | t.hesi e _compound 5 of Exanple
14; MS: mz 2942‘3)&@?@%&8 %s~cf t&ge?wﬁlﬁb’dﬁ@ t%]}.attﬁeﬁg'lg]% To a solution of
the ami noi mi dazSPEHTRRAERARpTEOrAeTd. (FoRyexarede7 RATRIUIES of Hsor onet hane
(1 nL) was dédegresebutipwehtidn aredese28. s mpher@pP7fomuiongéstiened by t he
a?di ti Snf of TéNhéiai:tS_Cl_ﬂHiQﬂ.‘fE?tMﬁ%nﬁx( Be@drhdal. vIg@%IﬁaﬁigﬁfHéPsxé urf was
stirred for S Vv s.Lenoved_an e crude product was
Surified by 1o E%é . ARy EhhudiBe | SRR RBDRddVE BRMERY 00 10!
Exanpl e 1 to af FBFERRNEE PYReXtGRSoRMmd 25 epf NPRIGnAERIEDES) 3280 (s, 1H),
7.35 (m 2H), 7ahtifihrilBptofy SQehbsoahdpéak)imi2i8d fyncaktial 2. 27 (s, 3H),
1.97 (d, J 355. 8nPrcthidn. 1.26 (s, 3H), 1.25 (s, 3H), 1.13 (s, 3H), 0.99

(s, 20 3H) . NHC ~~é$ﬁ§6d&dg g%vgﬂeléré%ent invention are additionally

expected to be useful in the treatment of cerebral
ischemia (e.g., stroke).

As a result of the Na/H exchange inhibiting

20 activity, the compounds of this invention can also be
used for the treatment of diseases associated with
proliferation of smooth muscle cells, mesangial cells,
and fibroblasts. Such diseases include restenosis after
angioplasty, renal fibrosis, atherosclerosis; hepatic

25 fibrosis, prostate hypertrophy, pulmonary fibrosis and
glomerular nephrosclerosis.

Other uses for compounds of this invention which
inhibit Na/H exchange include treatments for diseases
such as cardiac hypertrophy, ischemic/reperfusion injury

30 associated with organ transplantation, and other surgical
procedures such as percutaneous transluminal coronary
angioplasty (PTCA).

Due to their Na/H exchange inhibiting properties,
compounds of this invention can also be used for CNS
35 disorders associated with cerebral ischemia such as
cerebral infarction, cerebral edema and like.

- 34 -



- 73 20 April 2004 To the freshly prepared sodi um net hoxide (77 nmg, 1.43
nmol ) was added 3-am di neopyri di ne hydyochl oride salt (250 rng, 1.59 nmol).
The reaction mxture was stirred for 30 mins. Then to this reaction mxture
was 5 added the brom de fromstep C Exanple 20 (90 ng, 0.2S mmol) in MeOH
(1 m) and the reaction mxture was tirred for 18 hrs. The sol vent was
renoved and the crude product was purified by preparative E@

described for the title conpound of Exanple 1) to afford t g’i)@éuct
(60.26 ny, 65% as off-white powder 1H NVMR S (CDCL,) 9.70 (s, 1H) 9.15
(s, 1H, 7.05-7% Hl 2.48 (d, J =5.9 Hz, 1H), 2.37 (s, 3H), 2.11
(d, J = 5.9 Hz T?F}lt‘fnfé {s,thsy) Ca!llm used g isqhpgianand -isqiesiaNH HNNHy
A. O CEt O 20 Toreperfiusied Tuluryi veswiftihgnfrdm shotkl amnoraetdw.] -. ester (30
g, 208 mmol) and di -telﬁebuﬁyéuﬂscafb&@t&véégl& qre&%oﬁaﬁki in THF (300

dded 42 | |
m.) was added 4 %P&nﬁ}%thx %%én@%pgné g&g%lf&aalg? En?n‘{‘léasﬁggr ature for

portions at Og e reacti Irre
14 hours, dil Ut eB5F (ysedtrhyir drepking éﬁ&agva%%sgequentl ally with 10%
aqueous sul furic aic, T cagusous daCGtharnidvbntive aflealafoganal | ayer was 30

dried over mgneﬁhm&l&ga&e mﬁdlc&mmtet% tRudf O Bel B&ed idlgl € conmpound
004 t BUO ~, ~CH O ' ~O

as a brown oil 99

5 To a stirred sggrcgln r(c)"r{e%/ﬁar}ts%f?%p Fﬁﬁ%‘ﬁ%% B%o%epﬁ%n UH3%5di de (78.5 g,
181.5 mml) in 3!5b11=&t ?HF°\AH§”—’8(‘JH%@I %&Lﬁwcpenmqu%ﬁaﬁey 79.2 ni, 198
mmol ) at - 78@0 undeaimstt regeh.dakiage r eac triegarsing bypemasishon eyt w al | owed to

cone to -5C Theaffsdl WoBA1 L RA of eéi:é&@ms%é’éﬂtﬁ&oﬁ\’aﬁ Q:QQ' Rty .- 7RBE

fol | oned by the addjti ution from (33 g,
165 mot) 10020 Ao fhe b ddikelbal e CRRPRERR 168 R et
tenperature and Y8¢¥4lednf arecombipgtian ofhsherarieront o )9?‘81“31%5 wor ked up as
usual with et hy! hapetmuelamduﬂ5asﬂéwamdhsw1uerrbbrdr&rrboa§m&dn@safford a
CrIUdte QUWTT%’ E?g_lﬂ!ée re@%&(f_ Rl R é[i@ﬁcglréﬁpé \é%ﬁlblé‘ nHL TI*ﬂ:e Qggedta g
sol ution of Li no er and stirre
at RT for 14 hour%rD Rt ﬁf( Zleaﬁ%gfoﬂﬁjlufs?“%’% ﬁnv\%’fte‘r hy?\%@ FWFth ether,
the 20 aqueous Ia’y"e‘?l%télFf?@?twlﬂF%WRﬂm tapgteshtract ed vmth et hyl
acetate. The ethyl acetatppusds rafcthiwsirmfeneiiowwan bagnEditiensllyf at e and

confg)ntrgg ecci: to a&é@rﬂut lﬂﬁetﬂztéa%mQW'a.diaﬁétéé R bhn§1GkrR:0, 56%
yl e

rom,ste S nverted to
Uhe 11116 30 RonfbtheE A SoPRK SR PR RAERG ORI AEGHE. SERE S ket one
by the procedur e2dekariag Fj-chriegiiarol3, steps B, C, D, and E. - 20
April 2004 D. Ho '', i -Whe¥eOd&itred, Gl dompbend® gEouniks finoansiap nﬁy(zoo ng)

was dissolved inpd. 15séﬁ- 1@&&%1@1’3@1&1@'@&'hdgne Q:qdﬁ\gré- <§:h@1r L o Jn‘é@ﬁgﬁcet' C
acid and the resul %l n%d?}ol ution .was m Xture

was concentr at ed®t PREQHE Y ?I%gef% Coﬂ’b%l?ﬁdmf”ﬁ%éhﬁﬁe{]l‘f)@%?i“éfd, TFA
salt) as a wAPt e©B®| % MoKB: anfyirhpggbqtycHpr anticoagulant agents, one
or more anti-platelet agents or platelet aggregation

inhibitors, one or more prothrombolytic agents, one or
more antihypertensive agents, one or more
antiatherosclerotic agents, one or more antidiabetic

30 agents, one or more hypolipidemic agents or lipid-
lowering agents, one or more mineralocorticoid receptor
antagonists, and/or one or more growth hormone
secretagogues.

The compounds of the invention can be used or

35 formulated in combination with one or more antianginal

agents such as long-acting nitrates, for example,
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E. N ~i/~~" N~N-NH HNNHy 15 To a stirred solution of the conmpound from
step D (20 ng, 0.08 mmol) and et hyl butanim date hydrochloride + _z Cl CEt
(14.5 ng, 0.096 nmol) in 0.5 nL DMF was 20 sequentially added PyBOB (62 ng,
0.12 mmol ) and triethylamne (0.033 nL, 0.24 mwol ). The m xture was stirred
at RT for 14 h, added 0.2 nL hydrazine and stirred at RT for 12 hours. The
m xture was worked up as usual with ethyl acetate and satur t;&d'i%g)kum
bi carbonate 25 to afford a crude gumy residue. This nateri<l R ssol ved
in 1l n MeOH added 0.5 nL water and 3 drops conc. sulfuric acid and the
m xture was heated at  120"C for 48 hours. The reaction m xture was
subj ected to pr EpEFFIXRETAPL G RCPELE FIPRPRET AN TPE TBRS9BPidR 0.1 to - 76
20 April 2004 1@igfteatle.gradient to afford the title conpound as a pale gum
( I7-|y 19, TFA salt); VS TH ZechgBukdd e’ endXaentidh dnNob dadasz=—/ N1 HN

, 1' - Car bon i e " . added to_a o . ~~~0H ~i
sol ution of \ (%f’g‘l“‘fﬂp“?eg%g‘%‘e%‘g'%ﬁé‘éé%% R T i‘_’% 5 9933460) in 5 nL DWF.
The mi xture was CSEFFPRIPLECLRYE f3gentf ush afedidiFalhe anfiicriahien-
am noguani di ne bi car bihat@emnpbuldds @f. tBis rimvagt was ceonbe nused at RT for 14
QO_WZ and the mféwﬁfae/&?f if(il' é&ﬁxﬁﬂfﬂ&&:@ vﬁtth}’!:ns:[a@%t fl&@e_d’ﬁ%@@@aﬂ“éxﬂ:lh}’vat er,
ri ed over nagnesi um sul fate. an cancentrated to_give.crude yell ow gum
Thi s materi a1 wde PPIEARIRaaL o arran g A A s BRSO ol
t105 ng) . ci 26YRFPElmathipeide e bepdfiupethimaide) was added at -78C to a
stirred sol uii omeehylchlurtthdz tier, i Beidhllctbhyt lainizdge ( oAythtiazidd iar THF) in
35 nL THF under \@Lo0R;a e Bk Xidinea¥as mlkihed Rlid; /84 dr9hakln, f ol | oved by
the addition of a squIC}on.gf thfg amdlgok%o bcgart @ Exa Ide 20 in 10 nL
THF. The ni xt ur & “FBESRH e B RBIEEne ST a? & hyUTOSPFASS 20 April 2004
diulted with Et @seclimirrodbwretanide, woi@ntarenvarBbhrtidesdnrdtion, dried
over nmagnesi um sphtahel stdne onge rial 8t etk tsachfdampdudds. g crude cyanonet hyl
STTIR. sequenti al Ly | baos s B B L e Freshly

, sequ i W | n 3. 1 shly
generated sol uti ﬁgo?m %z&ﬁﬁt??é?@“f‘%s ﬁfoiﬁgseﬁrﬁ'gf’g{‘%%éjd‘%&ge%ﬁ. The
m xture was al | ciRse rangs sisdcnibelTaboye BaH thelRrdernceiammageriedtquench
excess di azonet hasevansheaneetiiimtied dgprovéordbser naegenol ether 10 (1 g). A

portion of this materigl MA%cGREY YL efetthvklleidd Idf BOMRAUId as descri bed
bel ow. Pot a |ulrfnter - but axi de

0.571 g’b‘ i 1 rrrml}n was do_leg éo %L
suspensi on gUSATRF eyl ST SREARR (- tB88RY, O ™ fitt ) PAS DS . Et OH and
the ni xture was agsehtexex platebet |aAggraymt ion| Vaibikass r@rRAEdA6Y distillation
and the resi due amtagbendiid sath &) G16p1dddrel Theidlepidimte was conTent r at ed

from additional 23 gi E@&??bﬁﬁ%&eﬂléﬁeréhs@éh 150 90d.spakt i ti oned between
wat er and Et OAc. _The o&)gfani C [ '

] @/er, V\ﬁ? dried ,ovegr nagnesi %rrgul fate, 20
concentrated andBERBFP eki FREIHIRATRLEd HFegFebHt dri 98 HPIRCteT8
col umm/ wat er25Ve GASTFAS R )10 ept if ibglide OGregreidedi ene @ MekPord pal e gum
Recrystal |l i zat | ahrbinbox£rdd deeépidn ahtagsigdta suH assofétkdpan] ege M niz

323 (MrH) ", 25 @éaEQLS ﬁﬂiJ¥ g%hibiﬁ%réPﬁ&%hCESAXR$QBB and T-686, one or
more inhibitors of a-2-antiplasmin such as anti-oa-2-
antiplasmin antibody, one or more prostacyclin mimetics,

30 one or more phosphodiesterase inhibitors, such as
dipyridamole or cilostazol, one or more (PDE) inhibitors
in combination with thromboxane receptor
antagonists/thromboxane A synthetase inhibitors (such as
picotamide), one or more serotonin-2-receptor antagonists

35 (such as ketanserin), or one or more fibrinogen receptor
antagonists.
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a /1 ~~'"~0we 301 _ 78 20 April 2004 This conmpound was prepared in
a manner simlar to that described for the step A conopound of Exanple 7.

B. OC ~CN ,", SCI To a solution of 0.11 g (2.7 mml) of acetonitrile in
20 mL of tetrahydrofuran was add 2.2 nL (3.3 mmol) of 10 1.5 M butyllithium
at -78C. The solution was stirred for 30 mn at -78C and a solution of 0.3
g (1.1 mmol) of the part A conpound in 10 nL of tetrahydrofuran, The
resulting solution was stirred for 2 hr at -78C and 20 niL éP ARl @09%ed NH,
Cl was added warned to anbi ent tenperature 15 and concentrated. The residue
was then extrated with ethyl acetate. The organic |ayers were dried and
concentrated to give aP§EIORNBIS AfhFRe INYERRIRR M3yt herugetheact eri zed and
was used for thefgubiattpienn cowdhnaobon 20tE onedHdxNm&te /antithibidbdticl A

sol ution of 0.3l:gahdidodgihdt WgeRakt suBHCABPAUHIA 2R, AN AO nBledihad DI ) of

hydr azi ne nonohydr. in 30 mb of . ethanal s. stirred of 6 h at 80C and
cool ed anbi ent tvgel ié‘?al?e raglgﬁﬂ sgfgrr]lcé?]ternéb 3%%12 I'—((l%'ﬁﬁ?ﬁlo’s)_R. fﬁﬁcﬁ)’?,
P. D. Landor, G WUSTRpEFFEOT F2CHEHDPSEET PR AT THagter| VI ngnhibdtors, The

resi due was puriduchdasistampopnépaiatlosedRhGSliag descragpddciatod he titl e

conpound of Exangd:gal §e. @fs‘c/i@*iﬁ,s@@ FO1ddl 6% tsbeféd}&,! @nogpound, M5 iz

296 (MtH)" . - 79 .. 20 April 2004 FXa ~n HN:. | o NHz Cl 5 To
a solution of 30°WGTH r’rﬁ%ﬁargf aPﬁlecaﬁiPrélz\% éegl AY tnf’oﬁogng%hanol was

added a sol uti on(aggoznw KegkeB HATREanF 38 uRRA \ths -c 8BPLEFAt3 R0 8RRt 45 ny
(0.20 mmol ) wX 4wet hoxqgEheny| di dAzdnFelmiasyr 2f 120000 hat admmeyadoekkded. The 10
m xture was stirgedifpr 2 h and concentrated. The residue was diluted with
brine and extracted wi.th ethyl acetate. The.organic |layer. was dried and
concentrated. The esd °uv?§ of s PEEES 6”}1%’ ORGP he i are My 2 drops
of concentr at ed HCEoRRENatdeB AW PORRRIFRY IRy agPnYsS aly asTERE resul ting
m xture was hydraxgeaat £ibrdlllatddrenttopreasple, fanicdabomndf i | tered. The
filtrate wasjgonggatiaied. The residue was purified using preparative HPLC

. ] . 0
fitle compound. NS mFee SPTEOUREAIAY Cre EARRS NGREE Y SR BRD & o5
To a sol ution ofusBSnhin (cmpipnbion yithrbpdsanerdice agpniigrsisugh as

t et rahydr of ur an almeagsl ,1.t2xrbht{1ing, nfaimptetoll,. Ballinbteydl,i t hi um at - 78C.
The sol ution was,siheEash f 25180 dHoR, br “fh8ofe ] @sSAM i£2N0fn 0. 173 g
(0.62 mmuol) 30 IVEEIh%J 2-&3 5-dichl or grprgené/l% %53- d{%erretah .- carboxylate in
5 L of tetrahydFOrTFh-PSTRECF T PRGIRESTOPE D &1 r & For 2 hr at
-78C and 20 nlL o¥nfdampraryd cRFL GFogEsreidgosuch 25 Rpelemetd@sontided war ned to
anbi ent t enper at tiriamaiblemeC ehideiondde , THHa ut bed e , Wwaburiienl idxtsmact ed with
ethyl acetate. Th8 QLoRildne!, AYRd SInteL Enflht: AR aGeRCETYIAL d tO give a
yellow oil. The é/el I EW oi | vvas?éjﬂen gi S Ollé(gd I'n .go nm. 5 of ethanol and
37my (0. 75 mol ) RV &FARET Mo hy AT B Lidia® a

' §**FHe sol ution was
stirred for 3B hzafiiriekasi medteleukastriideRranlawsashi ure and concentr at ed.
The residue was purifi e ahtbgtirepalatdtie At aaitssty ifleeduseor the title

compound of Exanplgil £ HeVBnd b Thokd HéaT! nitiipitBes PEQIGs M5 'z 310
(MeH) " disclosed in, Drugs of the Future 24, 9-15 (1999),
(Avasimibe) ; “The ACAT inhibitor, Cl1-1011 is effective in
30 the prevention and regression of aortic fatty streak area
in hamsters”, Nicolosi et al, Atherosclerosis (Shannon,
Irel). (1998), 137(1), 77-85; “The pharmacological
profile of FCE 27677: a novel ACAT inhibitor with potent
hypolipidemic activity mediated by selective suppression
35 of the hepatic secretion of ApoBl100-containing
lipoprotein”, Ghiselli, Giancarlo, Cardiovasc. Drug Rev.
(1998), 16(1), 16-30; “RP 73163: a bioavailable
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Fxam- 1 c~ NOIl \ w-HA HOI \ ~p 15/ Ozone was bubbled into a
stirring cold solution of ol \' \ / (3 g, 21 mml, prepared as described in
WO 9933460) in dichloronmethane (50 nL). The reaction was nonitored by TLC
(20: 1 hexane/ ethyl acetate). Upon ~20 conpletion of the reaction the

m xture was purged with nitrogen for a few mnutes followed by the addition
of Hunig's base (N, N-ethyldiisopropylamne, 5.44 g, 42 nnnbb. Stirring was

continued while the reaction warmed to RT. The reaction wa VRA&0%i th 0.5
N HCl1, water, 25 and then brine. The organic |ayer was dried over MyS04;
filtered and concentrated in vacuo. The title conpound (oil, 2.10 g, 69 %
yi el d) was isol &akkilswkfigylrdiphymiylinidaecl@oacahyinhabitat’e smitlexanes. - 81
20 ibq)ori | éooatl B.c.Q er; anvy Ziaren_?. laut blgéha.ofbe&h.e alsdehydeh, (17080, 6. 75
mol ) in dichl ongy BHE g . e .
tri phenyl phosphar ﬁ?l I er?e-ég?lrp'r (f\éigﬁsé%go?]f ?eﬁl,‘arfoqf"fzf?’rﬁnl ). The reaction
was refluxed forYPelipidenig apd anfiivakkenpssleEpireact ivitdesoinThe titl e
conpound (whi e ekPesihérntallaBbmaj, s”"Q0%yisd df ¥Ws Baurofied wrudfsidi ca gel
gﬂr omat Iogr aphy ugjbRge Eyg/p,egbykk ﬁ’&ﬁt tidler | rMJﬂﬂf@QB@%.@SéﬁbfanﬁJaH$g£: C'zoo 0 \IN) 15
e cycl opropangtien, o et on m . st.e .done (3, mo
in tetrahydrof u%fﬁg?ﬁ?fsntffgg‘f’a}é%_ ?523 %ﬁgabﬁéafﬁﬁraﬁ&c%&é& of a cold
sol uti on of di aZByeRhdié iin" AEMBrinhdbierisd Bt (i@Aci2ti-The reacti on was
noni tored by 1H aWNRroddlieentionpdettisOn, Stiskoekeess ad| acwret Nage was
?ﬁcorrpgsed Cgtlm_ : r@leaddtiggqg éoi F}:@)C,etzioﬁ-é‘f,‘ G 1nhiBi dRACLE Ofbyias fi ITL ered
rough a [ a - sol.ven s_renpved. i n_vacuo. e
traps-title come)cgl%hgh‘?ﬂeesé\%o%i$',a?lg?rﬁh%?§ﬁﬁ?éz::%g§ f%olated via silica
gel chromat ogr aphPoeReInFten9s eniny |aggees atbe The Hebtahewatguspluble Br wv / -
82 20 April 202t fmisidiubrowitd libedoyuopt Dppratediteet aarikifdd0 ny,

r271'_)67 mol % and tds gty BRoldsted dilacfitPhn BB dse! fadiBN! 9r onet hane (20
was Stir

d under nitrogen at RT. To this_solution .
Lt t - but yl di Hot AAVETTRTEE P, SeA-Re 036FFEnes HPEERA N - LR D1 ol )
was added dr opwiRkenyiticlopgrtybrmetdyl hyrfiasoveth phnced Aft er conpl eti on,
the reacti on washygbthi g terdbel « Rlcai ond’'hapeodn@tWas herhetttklces 1: 1

sol ution of wat ergan&lé‘gtq5§§§ﬂ,dI\gf(lgg’)%osg's[irg?y?)&gq@_gsﬁayﬁis%s dried over

MySO, and concentrated tq arfor enol ether -as a heavy oil.
The silyl enol EPAGHE1F3k e Y chi or omet hane (20 nl) and solid NBS
(475 g, 2.6 mol) wdheagdepounfise of estemicsHreet maynbe ot by TLC. The title
conpound (heavy firll 33 6Y; cdftSbnatebil)wikds ohé Wramete VinypAipi demiel

chr omat ogr aphy j % gt - i - title
conpound was pr %@S%g}ngg{ieﬂéﬁqgg a%{erﬁégzg%l?agggcﬁeblgéqmﬁ%

red ed for Exanple 12.
The product was PESPRIESF a8PFFK JOFE E\a%s §"e‘$‘f‘:5\ﬁ/s‘6i 10RiPIE0rs; 179, ME:

mz 323 (MrH)'. 9@ MeX¢ sgupBene synthetase inhibitors, one or more
25 fibric acid derivatives, one or more lipoxygenase

inhibitors, one or more cholesterol absorption
inhibitors, one or more ileal Na‘/bile acid cotransporter
inhibitors, one or more upregulators of LDL receptor
activity, one or more bile acid sequestrants, and/or

30 nicotinic acid and derivatives. thereof.

MTP inhibitors employed herein include MTP

inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.
Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S.
Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.S.

35 Patent No. 5,885,983 and U.S. Patent No. 5,962,440.
Preferred are each of the preferred MTP inhibitors
disclosed in each of the above patents and applications.
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The title conmpound was prepared from Exanple 33, step D conmpound as

described in Exanple 13 step E. The product was isolated as TFA salt,

(light yellow solid, 43%vyield), M5 mz 284 (MtH'. 30 - 83 * 20 Apri l

2004 Fxam- 1 PNOI \ ~~NHA OO ( \ ~pi\ 5 To a stirring solution of

t he al dehyde from step A Exanple 33 (400 ng, 2.7 mmol ) in dichloronethane

(40 nmL) was added carbet hoxynet hyl ene-tri phenyl phosphoranegﬁJARﬁg%)Bég, 4.05
t

nol ). The reaction was refluxed for 16. hrs. and the solv noved
in vacuo. The title conpound (white solid, 533 ng, 91%yield) was isol ated
froma silica gel colygm Usihgd 20%ethyl etate_in hexanes as the eluent.
15 B. 0 O1\ / The titIe% 7 ou%%ﬁvsatsuh%fe%g:reé’ggf?%%ag?gﬁc%l&?ﬁp%ﬁ%d as
described for thEYEEF2ES GoRdPY ECARPERFS3. 20 C. 0 0o | \ ~ ~OH A

sol ution of the esterMprorprsfepr® MTPaidhibitioxsute kef edbboede i010 nl) and
10% KOH (10 nl) avesrdanat echit th0 Gfseher idvditiohhthdigast harrmaggaci di fi ed
with 1IN HC1 $0 pi 2 gid; wass ext t |t t cet ate_thy The
organi cs were coRr;%i neg Har e%éo%%? q’sg‘ I?i'ﬁe’t Erxg%nataﬁqt S: %’4%"9'&;6 April 2004
concentrat ed i n®¥AcUJ 41 f 63 ditRg PHe EareRxNa-c5ad%248-an amor phous sol i d
(410 ng, 93%yield). Bhe(@t préfd¢rrhdsyTRtindribofort e ealbobeyllile-acid from

?tz gp mS(SOO ny, (3rﬂ'z-Mf%u&!&:@tﬁal:y)(b@nggyﬁlaﬁlng?:in"ﬂl )Zariz.@ir{ﬂt]rl ghygrofulr)an
was sti QF 1 Let hyl ne (2.2 " nmo
was added fol |l 0\%/[5%935{/%1(5%02& r%%%ﬁ%}éyg&yﬁa%mﬁgr 190 7g%b°r?‘géfml €82 mml)

and DVMAP. The reacti on was se at RT for 16 hrs. The reaction was
diluted with a 1: 1 m xture of bt
with brine. The organic |ayer S

crude 15 product was purifie
acetate in hexanes; M5 mz

10

The hypolipidemic agent may be an HMG CoA
reductase inhibitor which includes, but is not limited
to, mevastatin and related compounds as disclosed in U.S.

15 Patent No. 3,983,140, lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,938,
pravastatin and related compounds such as disclosed in

.U.S. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.S. Patent Nos. 4,448,784 and

20 4,450,171. Other HMG CoA reductase inhibitors which may
be employed herein include, but are not limited to,
fluvastatin, disclosed in U.S. Patent No. 5,354,772,
cerivastatin disclosed in U.S. Patent Nos. 5,006,530 and
5,177,080, atorvastatin disclosed in U.S. Patent Nos.

25 4,681,893, 5,273,995, 5,385,929 and 5,686,104,
itavastatin (Nissan/Sankyo's nisvastatin (NK-104))
disclosed in U.S. Patent No. 5,011,930, Shionogi-
Astra/Zeneca visastatin (atavastatin or rosuvastatin)
(ZD-4522) disclosed in U.S. Patent No. 5,260,440, and

30 related statin compounds disclosed in U.S. Patent No.
5,753,675, pyrazole analogs of mevalonolactone
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I\ 20 The title ketone (oil, 95%yvyield) was prepared according to

nmet hodol ogy used for the preparation of step C conpound, Exanple 13, M5
mz 217 (MtH)". F. 25 OOgr I\ / The title al pha-brono ketone (oil, 85%
yield) was prepared fromthe step E conpound by using the procedure of the
step D compound, Exanmple 13. - 85 20 April 2004 G NOI \ ~ ~NH The
title conpound (TFA salt, yellow oil, 37%yield) was prepared fr the step
F conpound using the procedure 5 described for the synt hes?gptﬁ”'gﬁb
conmpound of Exanple 12; MS: mz 241 (MtH)'. F.~ammlP ~6 ON O ~ ~NH | \

desori bed 1 ExSEb B tiyos, 58 QLeERBEE s 078 CHATLE 1B, 4b EF T ON: i 2 298
(MrH) ' . Fxam 1~indemse pralegs |of @EWMRRRI2EYeNe SEFLVativesodf oi |, 42% yi el d)
was prepared i ndasciwedr isi PET applicdtian Wesw/ioBeds f & [Bhe synthesis of the
{vaLa %ﬁrm?unfl qu@@%légd%ﬂ@if-ﬁ)llahﬁﬁl)(ﬂyri'_ﬁh—ﬁéor?e% Enxanls ~a 380 g
na mnner 81 nePRP A ERath st Fhelir APt d e detekig) 1T, P
conpound of Exakph®? 36, 26eame ' SCAFB5P M3 -subsirutedyg Apri| 2004 F~ram
N\ v~ _H The pehtaneeimpousncid BeAisatitve) ydidhdwroatetad@ds imisdakplaas
pr epar ed \éi a tg‘énsp&_{osed%tk?mgir{%n%tlﬂﬁ%ﬁ@ehgn&ifs%ti@sédairpb@rbromokgt one E)ljsi g
e pr e et i YL Rl el g of, Exarel e
tan solid, 19 spprephpnigascid derisativesmpe fisdrredpighdrrgch Fatent
al pha- br onoket ome . usj58% ,3ke, 7 acadstiestdesced o rohe ExXaarphearid step E M
mz 256 (MH)". t%§ophene derivatives as disclosed in European Patent
Application No. 0221025, naphthyl analogs of
mevalonolactone as disclosed in U.S. Patent No. .
15 4,686?237, octahydronaphthalenes such as disclosed in
U.S. Patent No. 4,499,289, keto analogs of mevinolin
(lovastatin) as disclosed in European Patent Application
No.0,142,146 A2, and quinoline and pyridine derivatives
disclosed in U.S. Patent No. 5,506,219 and 5,691,322, and
20 statins, disclosed in U.S. provisional applications No.
60/211,594 filed June 15, 2000, and No. 60/211,595 filed
June 15, 2000.
In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase suitable for use herein are
25 disclosed in GB 2205837.
The squalene synthetase inhibitors suitable for
use herein include, but are not limited to, a-phosphono-
sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,
30 No. 10, pp 1869-1871, including isoprenoid {(phosphinyl-
methyl) phosphonates as well as other known squalene
synthetase inhibitors, for example, as disclosed in U.S.
Patent No. 4,871,721 and 4,924,024 and in Biller, S.A.,
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,
35 Current Pharmaceutical Design, 2, 1-40 (1996).
In addition, other squalene synthetase inhibitors

suitable for use herein include the terpenoid
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A Rxa ,~41 N\ yd OC \ O 20 The title ester (oil, 82i yield) was
prepared from 3-chl orocinnam c acid by the nethod described earlier for the
synt hesis of step C conmpound of Exanple 33. _ 87 _ 20 April 2004 s. 0 C
~ N.Ov To a solution of O N-dinethyl hydroxyl am ne HC1L (695 ng, 7.13 mol)

i n dichloronethane (30 nL) at -78C was 5 added a 2. 0M sol uti on of
trimethylalumnumin toluene (6.42 nL). After stirring for 30 m ‘{1

m xture was warned up to 0OC. A solution of the step A conp 6p(|q2%(§ 4.75
mrol) in dichloronmethane (10 nL) was added to the reaction mxture. After
10 mn at 0C, the rehctlon was 10 refluxed for 16 hrs. The reactjon was

wor ked up by adBYFRPHOWPREYES C28°H%PdaRY & h& 5t MiRrEetianangFe2}i | ter ed
of f. The aqueous- |Mader Chem. sEBAY at2fld 2kt 28 r blee ddrnesy with

di chl or onet hanedighwsphat®i 4120 0§ aNdC pteyfial1¥Rs FropHooMeteMIBED, filtered

72% yi el ) ves Vﬁﬁ* Rt S e T %%#l;%r%éﬂﬂé’f’?‘deéﬁz cinyl

Ica

acetate in héxafB&m- Eoen G976 NPH g@%ﬁ?%%t PROIRINEY &a’a% R3LGFt,  yel | ow
oil, 15%yi el d) repsrymdeprrdaflerd, thhé.cer ralspdntli @ .et 987 kdll8ne and

al pha- brormketoaewsaﬂwc @Qﬁwr&péﬁﬁd pedagsen , Exanp) @hi;B step C and D

and Exanple 12, H R 20
April 2004 A dl@se{ga%m?}i Ik SHI%5 E%%tp (%%I amlgg Bl(rje%%r eg fromthe

correspondi ng bARSETfEhy GoPLes 0§ SHHHHES! f RR ey ahpl 4°183st¥°Ar B and C. B.
A Br av N1Ow Butmdfy.Thi s conmpound was prepared fromthe step A conpound

as described for Eantﬁeﬁ-aly%QPpﬁenﬂs S ent330u{tdii:’ fof. uskSnOreiv~N. Ov F /

A thyl t
(253 mg) . cetrartentt ol P Bebrne BT Pk S et BRREE o

chloride (50 ngfufh TﬁMfePB *Hx)atﬁ/asg E‘Eiz’t]o 9 Jf”tfra €8 hr. The sol ution
was filtered, coacaefibrated, cmrdfmnratfel. edlinofpbeptesr andveh¢iRliBe(;as descri bed

for Exanpl e 13 pakbbhdol, 0284 We1kfda MbmpsukdLals @idaid¥eaniz w& (MH). 25 D .

OF/ Patent No. 3,674,836, probucol and gemfibrozil being

preferred, bile acid sequestrants such as cholestyramine,
colestipol and DEAE-Sephadex (Secholex®ﬂ Policexide®) and
cholestagel (Sankyo/Geltex), as well as lipostabil

20 thone—Poulenc), Eisai E-5050 (an N-substituted
ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphos-
phorylcholine (SPC, Roche), aminocyclodextrin (Tanabe
Seiyoku), Ajinomoto AJ-814 (azulene derivative),

25 melinamide (Sumitomo), Sandoz 58-035, American Cyanamid
CL-277,082 and CL-283,546 (disubstituted urea
derivatives), nicotinic acid (niacin), acipimox, acifran,
neomycin, p-aminosalicylic acid, aspirin,
poly(diallylmethylamine) derivatives such as disclosed in

30 U.S. Patent No. 4,759,923, quaternary amine
poly(diallyldimethylammonium chloride) and ionenes such
as disclosed in U.S. Patent No. 4,027,009, and other
known serum cholesterol lowering agents.

The hypolipidemic agent may be an upregulator of

35 1LD2 receptor activity such as MD-700 (Taisho
Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly).
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- 89 20 April 2004 This conmpound was prepared fromthe step C conpound
as described for Exanple 13 step C E. O er F/ This conpound was prepared
fromthe step D conmpound as described for Exanple 13 step D. 10 F. ONH .v
~~N~ N F This conpound was prepared fromthe step E conpound as descri bed
for Exanple 13 step E MS mz 316 (MtH). 15 Rxanr ~ P 4 ~ b NN av ~~N\N2 N
(\ F/ 20 This conmpound was prepared fromthe title corrpound of %}?ﬂpl e 4la
as described for Exanple 14; MsS nmlz 274 (MtH)'. O NH A" ~~

20 April 2004 A. O~ F 5 A suspension consi sti ng of corrpound from Exarrpl e
4l1a step B (200 nmg), Ehenyl boronic acid (148 ,

tetraki s(triphenyl phodhti H@prparidanicnresntninyahe 2 OMiRat€0d (0.76 ml) in
DMF (3 ml) was aesdredibn SMEbliosr IFelferadhe ssbkuinhgiplvaghiél tered,

conoenty ated, ageigHleal field BY BIBRAERLIGEPLL dan dgasridnd forF exanpl e
Thi s conpound wad® pr"‘épg? 9f9r53)n?%‘} &p %{egs cg{?%rﬂ)eoe?:sor(lﬁ?(%)n'pl e 13 step C.
20 C. Ow |l 3.v Br F TheshywodppidahiwasgprtepayetefammlerdpNE/hslelescri bed 25

for Exanple 13 S¢8P cbtransporter inhibitor such as disclosed in Drugs
of the Future, 24, 425-430 (1999).

Preferred hypolipidemic agents are pravastatin,
lovastatin, simvastatin, atorvastatin, fluvastatin,

10 cerivastatin, itavastatin and visastatin.

The above-mentioned U.S. patents are incorporated
herein by reference. The amounts and dosages employed
will be as indicated in the Physician's Desk Reference
and/or in the patents set out above.

15 The compounds of formula I of the invention will
be employed in a weight ratio to the hypolipidemic agent
(were present), within the range from about 500:1 to
about 1:500, preferably from about 100:1 to about 1:100.

The dose administered must be carefully adjusted

20 according to age, weight and condition of the patient, as
well as the route of administration, dosage form and
regimen and the desired result.

The dosages and formulations for the hypolipidemic
agent will be as disclosed in the various patents and

25 applications discussed above.

For oral administration, a satisfactory result may
be obtained employing the MTP inhibitor in an amount
within the range of from about 0.01 mg to about 500 mg
and preferably from about 0.1 mg to about 100 mg, one to

30 four times daily.

A preferred oral dosage form, such as tablets or

" capsules, will contain the MTP inhibitor in an amount of
from about 1 to about 500 mg, préferably from about 2 to
about 400 mg, and more preferably from about 5 to about

35 250 mg, one to four times daily.

For ofal administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for

- 42 -



- 91 20 April 2004 D. ONH/ I ("\~/~-N-- N F 5 This conmpound was
prepared fromstep C as described for Exanple 13 step E; MS niz 378 (M+H)".
"NHI /~"-NHZ ~~\ | N F 10 This conmpound was prepared from Exanpl e 41c as
described for Exanple 14; Ms nmfz 336 (MtH)'. 15 The foll ow ng Exarrpl es were
prepared according to the procedures described above for Exanpl es 1 through
Exanpl e 41d. Exanpl eStructureCharacterizati on#Ms: (MrH)' 0O NH "

[~N=~"4 2N'N .,.\ i3 0 ONN V\C /~N\x43.. ~ | ~ N258 44N oiOApﬂh\?Q@flsls H
HF - 92 20 April 2004 45N ~~ | ~ | N~ H 276FS , dCN\>- - N~=46p

example, pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin or cerivastatin in dosages
employed as indicated in the Physician's Desk Reference,
such as in an amount within the range of from about 1 to

5 2000 mg, and preferably from about 4 to about 200 mg.

- The squalene synthetase inhibitor may be employed
in dosages in an amount within the range of from about 10
mg to about 2000 mg and preferably from about 25 mg to
about 200 mg.

10 A preferred oral dosage form, such as tablets or
capsules, will contain the HMG CoA reductase inhibitor in
an amount from about 0.1 to about 100 mg, preferably from
about 0.5 to about 80 mg, and more preferably from about
1 to about 40 mg.

15 A preferred oral dosage form, such as tablets or
capsules will contain the squalene synthetase inhibitor
in an amount of from about 10 to about 500 mg, preferably
from about 25 to about 200 mg.

The hypolipidemic agent may also be a lipoxygenase

20 inhibitor including a 15-lipoxygenase (15-LO) inhibitor
such as benzimidazole derivatives as disclosed in WO
97/12615, 15-LO inhibitors as disclosed in WO 97/12613,
isothiazolones as disclosed in WO 96/38144, and is-LO
inhibitors as disclosed by Sendobry et al “Attenuation of

25 diet-induced atherosclerosis in rabbits with a highly
selective 15-lipoxygenase inhibitor lacking significant
antioxidant properties”, Brit. J. Pharmacology (1997)
120, 1199-1206, and Cornicelli et al, “15-Lipoxygenase
and its Inhibition: A Novel Therapeutic Target for

30 Vascular Disease”, Current Pharmaceutical Design, 1999,
5, 11-20.

The compounds of formula I and the hypolipidemic
agent may be employed together in the same oral dosage
form or in separate oral dosage forms taken at the same

35 time.

The compositions described above may be
administered in the dosage forms as described above in
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~ ~287Chiral S .vICN~--NHZ47p .. i w287s ,\C ~~-~_48.., ~ 1 wN3l3cis C
/>--NH= \~49N ~p \ ..275S ~--NH= C500 ,.y\ N i F29351~ ~ ~~~"i | \~NH=3 O
1i s52c | ~"'"'""" ~~~ i ~h343NH ~--NH= C53N ~p ..v\258 - 93 20 April 2004

NH 54 0 ,.d\CN~SCH 301 3 Chirai HN 55 (,.v~~ 269 ON Chinl NH5 6
S307c~\ NH57 ,.y~—~ 261 C N58,,.v ~283 ON\ . NH59g ~~,,.v N~

309 NH 60 ,w~N~ 276 N - 94 20 April 2004 61NH = -~

10

15

20

25

30

35

single or divided doses of one to four times daily. It
may be advisable to start a patient on a low dose
combination and work up gradually to a high dose
combination.

The preferred hypolipidemic agent is pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin or
cerivastatin as well as niacin and/or cholestagel.

The antidiabetic agent which may be optionally
employed in combination with the compound of formula I
may be 1,2,3 or more antidiabetic agents or
antihyperglycemic agents including insulin secretagogues
or insulin sensitizers, which may include biguanides,
sulfonyl ureas, glucosidase inhibitors, PPAR y agonists,
such as thiazolidinediones, aP2 inhibitors, PPAR a/y dual
agonists, dipeptidyl peptidase IV (DP4) inhibitors, SGLT2
inhibitors, and/or meglitinides, as well as insulin,
and/or glucagon-like peptide-1 (GLP-1).

The antidiabetic agent may be an oral
antihyperglycemic agent preferably a biguanide such as
metformin or phenformin or salts thereof, preferably
metformin HCl.

Where the antidiabetic agent is a biguanide, the
compounds of structure I will be employed in a weight
ratio tobbiguanide within the range from about 0.001:1 to
about 10:1, preferably from about 0.01:1 to about 5:1.

The antidiabetic agent may also preferably be a
sulfonyl urea such as glyburide (also known as
glibenclamide), glimepiride (disclosed in U.S. Patent No.
4,379,785), glipizide, gliclazide or chlorpropamide,
other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the B-
cells, with glyburide and glipizide being preferred,
which may be administered in the same or in separate oral
dosage forms.

The compounds of structure I will be employed in a
weight ratio to the sulfonyl urea in the range from about
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290,. & ° NNH~ ~N~62~"~ N276Ct63\ / NIi304C .,,. NNH ~N~ v64N, d \31 O
~ CINH65.y NHz ~H272.., ON 1 \NH\CC /~NH=66,y C~ N 1\296C~ / 670 NH
. CHs ~NH 3l 4, w NH-C~C /NHy/ ~NH=68.. N272H~c | / - 95 20 April 2004
69 ~ W~~ 306/ oi CHy 70 ~ lal 380 />-~-NH Cl .,av NOi 71 ,rH 338
/ NH=C ,," NH72 cl ~ ~ 395 Il / O/ CNa HyCCl HN 73 cl ,.v N\NH CHy 3 S
OOF,, v/~ ~CH 74 a\ N~NH 38l | o/ clI N
20 April 2004

0.01:1 to about 100:1, preferably from about 0.02:1 to
about 5:1.

The oral antidiabetic agent may also be a

glucosidase inhibitor such as acarbose (disclosed in U.S.

5 Patent No. 4,904,769) or miglitol (disclosed in U.S.
Patent No. 4,639,436), which may be administered in the
same or in a separate oral dosage forms.

The compounds of structure I will be employed in a
weight ratio to the glucosidase inhibitor within the

10 range from about 0.0l:1 to about 100:1, preferably from
about 0.05:1 to about 10:1.

The compounds of structure I may be employed in
combination with a PPAR Y agonist such as a
thiazolidinedione oral anti-diabetic agent or other

15 insulin sensitizers (which has an insulin sensitivity
effect in NIDDM patients) such as troglitazone (Warner-
Lambert's Rezulin®, disclosed in U.S. Patent No.
4,572,912), rosiglitazone (SKB), pioglitazone (Takeda),
Mitsubishi's MCC-555 (disclosed in U.S. Patent No.

20 5,594,016), Glaxo-Welcome's GL-262570, englitazone (CP-
68722, Pfizer) oxr darglitazone (CP-86325, Pfizer,
isaglitazone (MIT/J&J), JTT-501 (JPNT/P&U), L-895645
(Merck), R-119702 (Sankyo/WL), NN-2344 (Dr. Reddy/NN), or
YM-440 (Yamanouchi), preferably rosiglitazone and

25 pioglitazone.

The compounds of structure I will be employed in a
weight ratio to the thiazolidinedione in an amount within
the range from about 0.01:1 to about 100:1, preferably
from about 0.05 to about 10:1. '

30 The sulfonyl urea and thiazolidinedione in amounts
of less than about 150 mg oral antidiabetic agent may be
incorporated in a single tablet with the compounds of
structure I.

The compounds of structure I may also be employed

'35 in combination with a antihyperglycemic agent such as
insulin or with glucagon-like peptide-1 (GLP-1) such as
GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-37) (as
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disclosed in U.S. Patent No. 5,614,492 to Habener, the
disclosure of which is incorporated herein by reference),
as well as AC2993 (Amylin) and LY-315902 (Lilly), which
may be administered via injection, intranasal, inhalation
or by transdermal or buccal devices.

Where present, metformin, the sulfonyl ureas, such
as glyburide, glimepiride, glipyride, glipizide,
chlorpropamide and gliclazide and the glucosidase
inhibitors acarbose or miglitol or insulin (injectable,
pulmonary, buccal, or oral) may be employed in
formulations as described above and in amounts and dosing
as indicated in the Physician's Desk Reference (PDR).

Where present, metformin or salt thereof may be
employed in amounts within the range from about 500 to
about 2000 mg per day which may be administered intsingle
or divided doses one to four times daily.

Preferred are metformin/glyburide combinations such
as disclosed in U.S. Serial No. 09/432,465 filed November
3, 1999, and U.S. Serial No. 09/460,920 filed December
14, 1999.

Where present, the thiazolidinedione anti-diabetic
agent may be employed in amounts within the range from
about 0.01 to about 2000 mg/day which may be administered
in single or divided doses one to four times per day.

Where present insulin may be employed in
formulations, amounts and dosing as indicated by the
Physician's Desk Reference.

Where present GLP-1 peptides may be administered in
oral buccal fofmulations, by nasal administration or
parenterally as described in U.S. Patent Nos. 5,346,701
(TheraTech), 5,614,492 and 5,631,224 which are
incorporated herein by reference.

" The antidiabetic agent may also be a PPAR a/y dual
agonist such as AR-H039242 (Astra/Zeneca), GW-409544
(Glaxo-Wellcome), KRP297 (Kyorin Merck) as well as those
disclosed by Murakami et al, “A Novel Insulin Sensitizer
Acts As a Coligand for Peroxisome Proliferation -
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Activated Receptor Alpha (PPAR alpha) and PPAR gamma.
Effect on PPAR alpha Activation on Abnormal Lipid
Metabolism in Liver of Zucker Fatty Rats”, Diabetes 47,
1841-1847 (1998).

The antidiabetic agent may be an SGLT2 inhibitor
such as disclosed in U.S. provisional application No.
60/158,773, filed October 12, 1999 (attorney file LA49),
employing dosages as set out therein. Preferred are the
compounds designated as preferred in the above
application.

The antidiabetic agent may be an aP2 inhibitor
such as disclosed in U.S. application Serial No.
09/391,053, filed September 7, 1999, and in U.S.
provisional application No. 60/127,745, filed April 5,
1999 (attorney file LA27*), employing dosages as set out
herein. Preferred are the compounds designated as
preferred in the above applications.

The antidiabetic agent may be a DP4 inhibitor such
as disclosed in Provisional Application 60/188,555 filed
March 10, 2000 (attorney file LAS0), W099/38501,
W099/46272, W099/67279 (PROBIODRUG), W099/67278
(PROBIODRUG), W099/61431 (PROBIODRUG), NVP-DPP728A (1-
[[{2-[(5-cyanopyridin-2-yl)aminol ethyl] amino] acetyl] -2~
cyand—(s)-pyrrolidine) (Novartis) (preferred) as
disclosed by Hughes et al, Biochemistry, 38(36), 11597-
11603, 1999, TSL-225 (tryptophyl-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylic acid disclosed by Yamada et al,
Bioorg. & Med. Chem. Lett. 8 (1998) 1537-1540, 2-
cyanopyrrolidides and 4-cyanopyrrolidides as disclosed by
Ashworth et al, Bioorg. & Med. Chem. Lett., Vol. 6, No.
22, pp 1163-1166 and 2745-2748 (1996)) employing dosages
as set out in the above references.

The meglitinide which may optionally be employed
in combination with the compound of formula I of the
invention may be repaglinide, nateglinide (Novartis) or
KAD1229 (PF/Kissei), with repaglinide being preferred.
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20 April 2004 H3C NNNH 106 C ~ (, ~/ Nfh 310 V:. O Rxaml ~iO7 NH '~
[~--NHZ CI v N Chiral 5 This conpound was prepared in enantionerically pure
form by subjecting the corresponding racemic m xture fromExanple 14 to
chromat ography on a chiral colum (CH RACELL

OD/ hexane-i sopropanol -triethylamne 10 90:10:0.1); Ms: mz 276 (MrH)'. NH
[~--NHZ CI N\ \~ ~~~ Chiral 15 This conpound was prepared in. |
enantionerically pure formby subjecting the correspondi ng 2@ Aprl 2004 xt ur e
from Exanple 14 to chromat ography on a chiral colum (CH RACELL

OD/ hexane-i sopropanol -tri ethylamne 20 90:10:0.1); Ms: mz 276 (MtH)'. The
fol | owi ng Exanpl es 10.1et 5omaBdorf b ke fewikle par etpInyedednl @i ng t he
correspondi ng r acéghtt ratibutesthebmagl teiscideheBPA® Y RyRHIReSPRAN fd 108

except that hexznghSRiARANCkpd ringk Byt S %49§h§i'bqtéﬁ"‘@§ diged as the
eluent. - 101 1n%9 ADr | I igg{)%é‘xa le # Structure aracterization Ms: mZ
(MH' NH 109 a EREHsyithn eorm%%?? AR RPPNH 01 98 %6 40 \BPPUtH LCHa 352
~/ ~0 / Chin) 5CI RA:1) prefprably Gram abgyg 000\ te apoutGiall. O- . / NH 112 G
\\'~, H Ga 348 ( o /ThhicthkrotypdHokl Bherapeutid48gdnt~whack wlayChier al G NH
114 ~. - H-/~j~ %é@ionally employed with a compound of formula I may be
1, 2, 3 or more of an anti-obesity agent including a beta
3 adrenergic agonist, a lipase inhibitor, a serotonin
10 (and dopamine) reuptake inhibitor, an aP2 inhibitor, a
thyroid receptor beta drug and/or an anorectic agent.
The beta 3 adrenergic agonist which may be
optionally employed in combination with a compound of
formula I may be AJ9677 (Takeda/Dainippon), L750355
15 (Merck), or CP331648 (Pfizer) or other known beta 3
agonists as disclosed in U.S. Patent Nos. 5,541,204,
5,770,615, 5,491,134, 5,776,983 and 5,488,064, with
AJ9677, L750,355 and CP331648 being preferred.
The lipase inhibitor which may be optionally
20 employed in combination with a compound of formula I may
be orlistat or ATL-962 (Alizyme), with orlistat being
preferred.
The serotonin (and dopoamine) reuptake inhibitor
which may be optionally employed in combination with a
25 compound of formula I may be sibutramine, topiramate
(Johnson & Johnson) or axokine (Regeneron), with
sibutramine and topiramate being preferred.
The growth hormone secretagogue suitable for use
herein includes those described in U.S. Serial No.
30 09/417,180 filed October 12, 1999 (attorney docket LA2S).
The thyroid receptor beta compound which may be
opticnally employed in combination with a compound of
formula I may be a thyroid receptor ligand as disclosed
in W097/21993 (U. Cal SF), W099/00353 (KaroBio),
35 GB98/284425 (KaroBio), and U.S. Provisional Application
60/183,223 filed February 17, 2000, with compounds of the
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20 April 2004 NN 116 ¢~ ~ ~".~~~~N~~a", 3 3 6 Chiral F/ NNI|17 c~ ~ "~
N~ 350 cn~~, F,~~NN 1| .~ ~/J~/~~ /~NN 118 cy\"'~, N3 5 0 JJT~~~~\ cn~~
FNH/~NHZ C ..,\I Ni\ F~Chirat 5 The title conmpound was prepared from

t he conpound of Exanple 115 as described for the synthesis of the conpound

of Exanple 14; Ms: mz 294 (MtH) . 10 Fx~ni NH ~>--NHy Cl !\2% E ~.Chtral
The title conpound was prepared fromthe conpound of 15 Exa APrii 26804 5
described for the synthesis of the conpound of Exanple 14; Ms: nlz 294

tLo- |l 4.The fallow ng Exanples 121 to 126 conpounds
\(Newrgi) p'reparlgg ac%%%é@%r%Qp&%%%élﬁ?%caé%ufged@g%vﬁ Hgg- PFPVLREemAInt hesi gpof t he
conpounds of ExatRRldciiirmbgingoprefexwpie # Structure Characteri zation MB:
mz (MrH)' NH /~NN= 1Zbe-antiHyperterditrel agestdiibl dayNbb-ed@yda ~~ ~ "
310 cn~ i a 123 fh‘éoﬁb§£5¥ﬂ8n~wéfﬁ'Eﬂezéoﬁp$uﬁ3~bfhkg¥¥%15 I of the
5 invention include ACE inhibitors, angiotensin II receptor
antagonists, NEP/ACE inhibitors, as well as calcium
channel blockers, B-adrenergic blockers, centrally acting
agents, and other types of antihypertensive agents
including diuretics.
10 The angiotensin converting enzyme inhibitor which
may be employed herein includes those containing a
mercapto (-5-) moiety such as substituted proline
derivatives, such as any of those disclosed in U.S. Pat.
No. 4,046,889 to Ondetti et al mentioned above, with
15 captopril, that is, 1-[(28) -3-mercapto-2-
methylpropionyl] -L-proline, being preferred, and
mercaptoacyl derivatives of substituted prolines such as
any of those disclosed in U.S. Pat. No. 4,316,906 with
zofenopril being preferred.
20 Other examples of mercapto containing ACE
inhibitors that may be employed herein include rentiapril
(fentiapril, Santen) disclosed in Clin. Exp. Pharmacol.
Physiol. 10:131 (1983); as well as pivopril and YS980.
Other examples of angiotensin converting enzyme
25 inhibitors which may be employed herein include any of
those disclosed in U.S. Pat. No. 4,374,829 mentioned
above, with N-(l-ethoxycarbonyl-3-phenylpropyl)-L-alanyl-
L-proline, that is, enalapril, being preferred, any of
the phosphonate substituted amino or imino acids or salts
30 disclosed in U.S. Pat. No. 4,452,790 with (S)-1-[6-amino-
2- [ [hydroxy- (4 -phenylbutyl)phosphinyl] oxy] -1-oxchexyl] -L-
proline or (ceronapril) being preferred,
phosphinylalkanoyl prolines disclosed in U.S. Pat. No.
4,168,267 mentioned above with fosinopril being
35 preferred, any of the phosphinylalkanoyl substituted
prolines disélosed in U.S. Pat. No. 4,337,201, and the

- 49 -



~0a~ NI / ~t 125a'"'"~~N~306 Wpcma~1 /~"~ 126 al W' N 306 a~ 5
- 104 20 April 2004 ~.~m~.~ NN, ~~-NNHA HN~J 5V "H This conpound
was prepared as described by Jegham Samr et al (EP0507650). 10 B. ,N N
~?-Nr J N.N. H15 A mxture of 1-phenyl-2-chlorotetrazole (90.5 ng, 0.5
mol ), conpound frompart A (82.5 ng, 0.5 nmmol) and 0.1 nL triethylamne in
1 mL N-nethyl pyrrolidi none was heated at 120C for 24h, conc tramg& 4n
vacuo and the residue subjected to preparative HPLC (C18 co @ 20
MeOH TFA 90:10: 0.1 to 10:90:0.1 gradient) to afford the title conpound as a
pal e gum (62 ng); MS: mz 310 (M . Ram- | a 't ANXZ ~ yN~~J -NN
H 25 The ni xt ur BheFPhoRanidatas, giec &R 15 -oMREX dfpl 4,437, Stlep A (6.00 g,
25.19 mol ), 2-abséorsmed- abdveapyri dine - 105 20 April 2004 (4.39 g, 27.71

nmol ) and Huni g~s bas@ch@l:le:ZarﬂJlegooz iﬂ@lﬁmiﬂ% (:ﬁ"& r;qa pere heated at
85C for overnight

ture artitioned
bet ween di chl orSIH%H?sz%ehgﬁ%P%éf‘ﬁ?‘é?%d;e%é?'ﬁrﬁ l?IR(T:'a?%'oWz?t gsxd ’Sscﬂ%ﬁtsfign. The -
‘aqueous | ayef waB EwrspegnuPatengi Appbiaasdendins -t AP822 afde60fefani c | ayers
wer e conbi ned, dhued '‘evEC- swegmasbnma:l;ﬁataaandzcmmﬁ aad exhp.Tbhe resul ting

brown residue e Sich 9 - %et hanol in
ethyl acetate m@ﬁ?]ﬂﬁé{éofl 0 b3v73 ﬁié:@ %kba | eﬁgﬁx‘;igng’ P[?Et he title

of
conpound as a ySF]P‘BWcsaé%?ﬁyl (Rﬁk‘f—%yl]gﬂ‘%wf'&'?o%%g Exanpl es 129
to 133 corrpoundsemfwdgpe%mlbﬁfﬁhé?eneﬂﬂnﬁ@edésmeﬁ;@daabbﬁ@l)15 Exanpl e #
Structure Charaaieficezid 98 VK. eMéENt Nb292103612Nand ©dd 280%1F ~-N 13 0 ~ ~ ~

NN~ Ni 312 hh3(s¢iF%(IS)—S-amino—1¥carboxypentyl]amino]-2,3,4,5—
tetrahydro-2-oxo-1H-1-benzazepine-1-ethanoic acid)
. disclosed in U.S. Pat. No. 4,473,575; cetapril
(alacepril, Dainippon) disclosed in Eur. Therap. Res.

15 39:671 (1986); 40:543 (1986); ramipril (Hoechsst)
disclosed in Euroc. Patent No. 79-022 and Curr. Ther. Res.
40:74 (1986); Ru 44570 (Hoechst) disclosed in
Arzneimittelforschung 34:1254 (1985), cilazapril
{Hoffman-LaRoche) disclosed in J. Cardiovasc. Pharmacol.

20 9:39 (1987); R 31-2201 (Hoffman-LaRoche) disclosed in
FEBS Lett. 165:201 (1984); lisinopril (Merck), indalapril
(delapril) disclosed in U.S. Pat. No. 4,385,051;
indolapril (Schering) disclosed in J. Cardiovasc.
Pharmacol. 5:643, 655 (1983), spirapril (Schering)

25 disclosed in Acta. Pharmacol. Toxicol. 59 (Supp. 5):173
(1986) ; perindopril (Servier) disclosed in Eur. J. clin.
Pharmacol. 31:519 (1987); quinapril (Warner-Lambert)
disclosed in U.S. Pat. No. 4,344,949 and CI925 (Warner-
Lambert) ([3S-[2[R(*)R(*)]1]3R(*)]-2-[2-[[1-(ethoxy-

30 carbonyl) -3-phenylpropyl] amino] -1-oxopropyl]l-1,2,3,4-
tetrahydro-s,7—dimeth6xy—3—isoquinolinecarboxylic acid
HCl)disclosed in Pharmacologist 26:243, 266 (1984), WY-
44221 (Wyeth) disclosed in J. Med. Chem. 26:394 (1983).

Preferred ACE inhibitors are captopril, fosinopril,

35 enalapril, lisinopril, quinapril, benazepril, fentiapril,

ramipril, moexipril, cilazopril, delapril, or pentopril.
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N131 ~~f ~ N~ J 420 400 132 ~~ N ~ N~J NNNJ5 NO2 1331 ~ N~ J 293
SN- 106 20 April 2004 NHZ ~J S N To a stirred solution of the conpound
of Exanple 133 (100 ng, 0.342 mml) in EEOH H=O (1 nL:l nlL) was added 5
ferrous sulfate. The reaction m xture was refluxed for 1 hr'. Then aqueous
ammoni um hydroxi de (0.8 nL) was added slowy and the reaction m xture was
refluxed for additional 2 hours. The reaction mxture was extracted wth
ethyl acetate three times and the conbi ned organic 10 Iayer%oé\Pr'baoQﬁ/er
magnesi um sul fate. After the filtration, the solvent was evaporated to

afford the title conp ; Qv~m sol i d; : mz 263 (MHH)'. 15 A NME
-N~"~~NJ To the solut %ﬁ%@stlﬁg%%ﬁﬁguﬁa oagsﬁxl\%nﬂmgiﬁw (”%561 0y, 0. 348
mol ) in THE NeGHE3T MY POSEFStlsubaRe FrEaPeEptidasal (e Whkibinpdvogen was
pl aced on the r&stivory and eheioteasin oronvextine enagmst jaceed for 30 min.
Then the reacti Gmhabxt avesvidy.t epRbhand LPQESOREE | QR ncentrated to
afford (67 ng, 7&%#}_&1‘{5& t,he tjrgl.g ngcgrrpqrghond %gﬁal rlg\!j\%xgsgv\der. - 107
20 April 2004 s..5 10 a stirred &8ttt FEtuge vieestiscirsedntdhé (20 ny,
0.078 mmol) in T@E- (NO1f) Swads2 alfdedS 1366 PAFI 1236, ¢330 1#y72D.89,mol ),

foll owed by 2-fl5u8rdberezow, 7¢h) amsi, de. {3 Pasgnt ON3335 882, ot N ulld ( 0.2 m ).
The reaction m bl ena\es,Sbk! 6 BVET NHghhe J&.essé‘ié’,ea%fs,%. gpcentr at ed
and the 10 crudg was i7f2%aedE1P1y Fgeﬁ%rtah}:vE%ggLC as In anple 1 to afford
the title conpound as tHe “TFA SaFt " NS RIz SR 0523 14l «f ol | owi ng
Exanpl es 1369t o %285 337 8§Aast4ker 8595 630epBiteapesy Pakenterbridsadésur i bed
above. Exanpl e #SBAREIAR,eCharaH end ze34,and/B: afdVEtd-opennl BSeerk300

~INQL370392NH V AppridhtNM 88z3%Hmar v N~--~IN N - 108

Preferred are those NEP/ACE inhibitors and dosages
thereof which are designated as preferred in the above

15 patents/applications which U.S. patents are incorporated
herein by reference; most preferred are omapatrilat, BMS
189,921 ([S-(R*,R*)]-hexahydro-6-[(2-mercapto-1-oxo-3-
phenylpropyl)amino] -2, 2-dimethyl-7-oxo-1H-azepine-1-
acetic acid (gemopatrilat)) and CGS 30440.

20 The angiotensin II receptor antagonist (also
referred to herein as angiotensin II antagonist or AII
antagonist) suitable for use herein includes, but is not
limited to, irbesartan, losartan, valsartan, candesartan,
telmisartan, tasosartan or eprosartan, with irbesartan,

25 losartan or valsartan being preferred.

A preferred oral dosage form, such as tablets or
capsules, will contain the ACE inhibitor or AII
antagonist in an amount within the range from abut 0.1 to
about 500 mg, preferably from about 5§ to about 200 mg and

30 more preferably from about 10 to about 150 mg.

For parenteral administration, the ACE inhibitor,
angiotensin II antagonist or NEP/ACE inhibitor will be
employed in an amount within the range from about 0.005
mg/kg to about 10 mg/kg and preferably from about 0.01

35 mg/kg to about 1 mg/kg.

Where a drug is to be administered intravenously,
it will be formulated in conventional vehicles, such as
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20 April 2004 / \ a 139 430 O NN/ \ NNM _ 140 0 392 NN~ I / \ NvJ NV
"H N~0 141 a 511 0 NNi N ~J NN O 142 NH 380 N~~J NN H O 143 / ~ 392 0 NH
N~ VNI N~ "M/ \ 144 376 ONN~~/ \ WIJ NV OI145 386 0 NH" ~ [/ \
N~J N~ -H- 109 20 April 2004 ci NJ A 5 Excess chlorine gas was
bubbl ed through a stirred solution of 3-nethoxyphenyl-isothi ocyanate (2 g,
0.012 nol) in CCL, (50 nL) at OC and the reaction m xture S ked%gﬁh1

for 24 hrs. The solvent was renoved under 10 vacuumto giVv | xture
cont ai ning the title conpound. B. 15 To a stirred solution of crude step A

conpound (3. 26 g, I n.t.ol uene room tenperature was
added a sol uti on 5t g%cgdl gﬁ\%‘z H1pe 1"71’799(“050% %P? AnPHEEr abut yl ammoni um

brom de (0.27 §FonUeBEigAdl Fasriemster (5 nl). The reaction mixture was
stirred 20 at room t enperlat be eappreciagbd . thEepasoda heeRfesWag Sat urated
with Nadl and the ehgancy! | B ki SRR tegds WE1S 29ugqus | ayer was then

extracted vmsth %I ene. dl
i erten51ves isclosed herein will be as set out in

the latest edition of the Physician's Desk Reference
(PDR) .
Calcium channel blockers suitable for use herein
_ include verapamil, nifedipine, diltiazem, felodipine,
10 nisoldipine, isradipine, nicardipine and amlodipine
besylate (Norvasc®).

B-blockers suitable for use herein include one or
more of atenolol, carvedilol, nadolol, propranolol and
sotalol.

15 Examples of most preferred antihypertensive agents
suitable for use herein include omapatrilat (Vanlev®)

" gemopatrilat, amlodipine besylate (Norvasc®), prazosin
HCl (Minipress®), verapamil, nifedipine, nadolol,
diltiazem, felodipine, nisoldipine, isradipine,

20 nicardipine, atenolol, carvedilol, sotalol, terazosin,
doxazosin, propranolol, and clonidine HCl (Catapres®).

Mineralocorticoid receptor antagonists suitable for
use herein include spironolactone and epherenone.

Antiosteoporosis agents suitable for use herein in

25 combination with the compounds of formula I of the
invention include parathyroid hormone or bisphosphonates,
such as MK-217 (alendronate) (Fosamax®). Dosages
employed will be as set out in the PDR.

Unless otherwise specified, the various components

30 employed in combinations of the invention with compounds
of formula I will be employed in dosages and amounts as
described in the PDR, and/or patents and other references
disclosing such compounds.

The compounds of the invention can be administered

. 35 orally or parenterally such as subcutaneously or
intravenously, as well as by inhalation and nasal
application, rectally, transdermally, or sublingually to
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20 April 2004 organic |ayers were conbi ned, dried over sodiumsulfate and
concentrated. The resulting residue was purified by silica gel

chromat ography (10% et hyl acetate in hexane) to give 1.5 g of the title
conmpound as a tan solid. 5 C ci ci NNWN~-N NJ H To a stirring suspension of
the step A Exanple 127 compound (20 ng, 0.084 mml) in DW (1 nL) was added
the 10 step B conpound from above (28 ng, 0.101 mmol), followed by the
addition of N, N-ethyldiisopropylanine (33.ng, 0.252 mol). 2Pyl i on

m xture was heated at 90C overni ght, concentrated and the crude product was

purified by prepaFais’fatdeliGaasSs T%é‘&&arsl Redd @ Eéa&m dQpgi ve the

title conpound .. 23 a sal ehg The foll ow ng
Exanpl es 147 to %gglé 6%ds%ﬁ%?%§bf@nge ISy aangx ﬁﬁ%dgldéscrlbed
above. 20 Char aef%ﬁrqtzlé(ﬁw‘BPawb%lr# ts?r@%qé\sueerme @f+-Bipouty 0344t 47 . N N

[ ~N\ ~~ H~N N N &bout4 1803mg /Ky, Npheféxrddbiily 1ddout 020 ApPrabou? 06 rlg/xd4 9 344 N

N, ~~N\~~ . Ha&h nlo‘ig #réfeoté.%lyl\bbou't b /to "a'fa ut.J iﬁ"N %S&gfgé -N ~N N
[~N. J ) No T =R\ B’ 153 -N N
N-N-M =~ N 154 %’ﬁ‘t Ri t°|\‘7f~}|’°ﬁ}“/ Rf} L PRERF’TQbiKSfm abﬂ“t SNHFONARREE~ (~/ N-N
NI - 112 200 mg) on a regimen in single or 2 to 4 divided daily

doses.
The active substance can be utilized in a
10 composition such as tablet, capsule, solution or
suspension or in other type carrier materials such as
transdermal devices, iontophoretic devices, rectal
suppositories, inhalant devices and the like. The
composition or carrier will contain about 5 to about 500
15 mg per unit of dosage of a compound or mixture of
compounds of formula I. They may be compounded in
conventional matter with a physiologically acceptable
vehicle or carrier, excipient, binder, preservative,
stabilizer, flavor, etc., as called for by accepted
20 pharmaceutical practice. '

The following abbreviations are employed herein-
before and in the Examples:

25 Ph = phenyl
Bn = benzyl
t-Bu = tertiary butyl
Me = methyl
Et = ethyl

30 TMS = trimethylsilyl
TMSN3 = trimethylsilyl azide
TBS = tert-butyldimethylsilyl
FMOC = fluorenylmethoxycarbonyl

Boc = tert-butoxycarbonyl
35 Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
THF = tetrahydrofuran
Et;,0 = diethyl ether
hex = RKexanes

EtOAc = ethyl acetate
40 DMF = dimethyl formamide
MeOH = methanol
EtOH = ethanol
i-PrOH = isopropanol
DMSO = dimethyl sulfoxide
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20 April 2004 Rxarr=1P'1S6C C ,N~NN/ NNNNHA 5 To a stirred
solution of the title conpound of Exanple 146 (28 ngy, 0.044 mml) in

nmet hanol at 0C was added 2 M NazZCGO in water (2.5 nL) , followed by the
addi tion of 4-nmethoxybenzenedi azoniumtetrafluoroborate 10 (11 ng) in 1 m
of water. The reaction m xture was stirred at OC for 30 mn. Then the
reaction mxture was extracted with ethyl acetate twi ce. The orgianlc | ayer

was conbi ned and dri,ed over nagnesium sul fate. After the mi-’@r&" 04ul f at e
was filtered off, the sol vent was 15 removed to give the title conmpound as
a yel |l ow or ange, B cI , NNN/~NN,NHNHZ 20 The crude conpound
of step A was d l}aﬁ‘e hanol solution (10 nL). Then, to

this yellow - A—h N Yas added Pt02 t10 ng) and t he

sol ution was stgéprcegrug Qg % é m hoontil all the yell ow col or
di sappear ed. 5 Therx &aekiﬂmd’ﬂoébg{;& %gd [ I tered and the filtrate was
concentrated. ThEACbwdRufiRSisdBassvas: 3-PHNEET 2dv L aRE sfsvtyive HPLC (as
descri bed for the ttbhikamiorpound of Exanple 1) to gi ve the title conpound
(14 ng) as TFA EEH tori RtA0% yridtuhylbinen z 423 (MrH)' . The fol | owi ng

Exanpl es 157 t oN¥%x Em@uﬁdmomrx@lm@ prepared by the methods descri bed
above. Exa e t Fult "?%&Fﬁb’t%iﬁﬂ%n I\/IS (IVH—|)~/ \ 157 339 -N N N
N~N N NH2 Cl NNNN-~N/~N~/ \ a

16 0 359 ,N N /D? L AETMBMRFM& o?bu tc?‘Ybi i‘z%mr:}hydrldNeN [=N/ NN M NH

LiAlHy = lithium aluminum hydride
15 n-Buli = n-butyllithium
Pd/C = palladium on carbon
Pt0O; = platinum oxide
KOH = potassium hydroxide
NaOH = sodium hydroxide
20 LiOH = lithium hydroxide
K2CO03; = potassium carbonate
NaHCO; = sodium bicarbonate
DBU = 1,8-diazabicyclo[5.4.0]undec~7-ene
EDC (or EDC.HCl) or EDCI (or EDCI.HCl) or EDAC = 3-ethyl-
25 3'~-(dimethylamino)propyl- carbodiimide hydrochloride (or
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride)
HOBT or HOBT.H;0 = l-hydroxybenzotriazole hydrate
HOAT = l1-Hydroxy-7-azabenzotriazole
30 BOP reagent = benzotriazol-l-yloxy-tris (dimethylamino)
phosphonium hexafluorophosphate
NaN(TMS); = sodium hexamethyldisilazide or sodium
bis(trimethylsilyl)amide
Ph3;P = triphenylphosphine
35 Pd(OAc); = Palladium acetate
(Ph3P) 4Pd° = tetrakis triphenylphosphine palladium
DEAD = diethyl azodicarboxylate
DIAD = diisopropyl azodicarboxylate
Cbz-Cl = benzyl chlorocformate

40 CAN = ceric ammonium nitrate
SAX = Strong Anion Exchanger
SCX = Strong Cation Exchanger

Ar = argon
N> = nitrogen
45 min = minute(s)

h or hr = hour(s)

= liter

mL = milliliter

plL = microliter
50 g = gram(s)

. mg = milligram(s)
DCM = dichloromethane
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- 114 20 April 2004 / V162325, N/ N/ N ~I N -~N H "NNZOL63NN342N NNMWR
Na 164/ \ 373N\ \ /"NH NN N RxammlP 16 \ / \ ¢t O ,NNN/~NN-NHNN A
m xture of the am noi m dazole (10 ng, 0:016 nmol) 5 from Exanple 161,
acetic anhydride (41 ng, 0.40 mml) and pyridine (3 nL) was stirred at
anbi ent tenperature. LC-MS was used to nonitored the reaction. The reaction
was quenched with 2N NH3 in nethanol (2 nlL) and stirring was continued for
an additional 1 hr. The solvent was 10 renpved in vacuo an@O0tA¥ilZ88fdue
subj ected to preparative HPLC (C18 col um/ wat er- MeOH TFA 90: 10: 0.1 to
10:90: 0.1 gradient) to afford the title conpound (off-white solid, 0.9 ny,
85% yi el d) as aFPYRYP salbenzaiazpieABY1C-Me¥)trispGrididdiobt owi ng Exanpl es
1.66 to 168 conpoyPRRSBRORAUR heFafteprapbeseliatg to t he procedure descri bed
above. - 115 ?ﬁ}‘ﬂlﬁm 4 Exanpl e #StructureCharacteri zati onVs:
(MrH) ' O 166491- FERF = IN 2R S{TA-N167 - N445N -, ./ ' NH O N N-NL68 - NA5ON,
i~N~~ ON N N Fgra %éﬁe a/iu;eCI -NNHN-~NNNN 5A Mo/ ~cl N
HOU N J H Sol i dsat Céit @@~ 4-trei-haxyphenyl i socyanate (0.77 g, 4.19 mmol) was
added to a sol utigon= cytieausi ng 1.0 g (4.19 mmol ) of the bis hydrochloride
salt of 4-(4-pi peci€itdn layer chromatography
100 HPLC = high performance liquid chromatography

LC/MS = high performance liquid chromatography/mass

spectrometry

MS or Mass Spec = mass spectrometry

NMR = nuclear magnetic resonance

15 mwp = melting point

The following examples and preparations describe
the manner and process of making and using the invention
20 and are of preferred embodiments of the invention. It
should be understood that there may be other embodiments
" which fall within the spirit and scope of the invention
as defined by the claims appended hereto.

_ .
O/E% \\\[:\% ﬂg\\

o
sﬂ\/m

25

A solution of oxalyl chloride (2M in
30 dichloromethane, 2.15 mL) was added to a solution of

(o]
0, -‘\\\&OH
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10 5-nethylim dazole (step A Exanple 127) and 935 ng (9.24 nmol ) of
triethylamne in 30 nL of CH2C12. The solution was stirred for 2 h at RT
and concentrated to yield 1.4 g - 116 20 April 2004 of the crude desired
urea as a white solid. The crude material was used w thout further
purification. B. nneo ~ ~c~ NNHN/~N NN N S A sol ution consisti ng of
348 ng (1 mmol) of the urea fromstep A and 0.93 nL (10 of P&g

10 nL of THF was heated at 65G for 4 h. The solution was c cfoé‘?ﬂllzzg d a
reduced pressure to yi eld a viscous oil. A solution 10 of 1,2,4-triazole in
CH, CN (10 nL of was agdded and the resultlng m xture was_ stirred at
rt for 1 h. The“Sc?I gtl%’ﬁ?‘\ﬁég % idePeriRAS AnsR urSPa4E AMHED10aMH ext r act ed
with Et QAc. ThedighibremethEn©Atoldoweddhis ther addvasilbadof 2 hidepisneMF dri ed over

%,]1 so! gnd congﬁf& raheeh dromyk@l.d 80 émrlfédoét RViESEOUS MR | OW <2)i InL .
e~crude resi of a
M NaN3 sol ut} oné&ﬁ%mg¥%e%sggd§%°§tge cofﬁ&s? ]‘éaghac‘l‘% qg'gfrb fon was
concent r at ed® anthPiexPRERKEd HRs l‘iilEFEfB}éed 'Fﬁ’e%%tﬁ%?éél"é%ﬁ?%t@ﬁ@ e e
concentrat ed antrgagedfvisth bycesegdratmathad® iPld{theasaterTr iSbedrfrgr t he
title conpound wafs B¥asphalic tr ¥oel th 25@ Eﬂeqhﬁch@eﬁﬁfs salt of the title
conpound as whi ale) Exanpl es 170
éoquc%gl:f%'sedwc p%lng %Bé %rg:ergrgl_%%d:éusg géazom%tma

to 172 conpounds wer e SCT I above. Exanpl e

#St ruct ur eChar a’&ﬁtté’lnlezat'?l'ﬁﬁ R)B“P‘(Wl—f)’aﬁmsﬂshw /AONBY TR N~N NI - 117 20
April 2004 10/ dichidromét34né folNoNedl By Ithe @iditiof] of 7RCN.inNeShér O y / N-NN

N~Nt NI F. ]>c<aT=51(z‘M bo /mL)Nand £ Neglci\itc%l lm\.Lxhaée Reas L #NEdHal TN To a

m xture o ne i m dazo- eri

hydr ochl ori de s%zg gherq?éeo}e%%tn ’f“l’%(aly - 1°2°f‘°enféa')’% :Otn ?gk?ﬁd of DMF was
added 1.5 g (15t8® r‘FﬁBH WPPW%taWyPalPﬁqv@ FuEY AL ib % &perature. The

m xture was stirred for 30 mn at w anbient tenperature and 0.63 g (7.6
mrol ) of diketene was added dropwi se. The resulting m xture was stirred for

18 hrs at anbient tenperature and concentrated. The residue mxture was
di ssol ved in nethanol and puri d by reRaratlve HPLC to give 2.1 ¢

(909 of the title conmpound. o 118
A mixture of the above title compound A (100 mg),
acetyl guanidine (114 mg) in 5 mL DMF was heated at 100°C
for 18h. The solvent was evaporated and the crude

20 product was purified by preparative HPLC (C18
column/water-methanol-trifluoroacetic acid 90:10:0.1 to
10:90:0.1 gradient) to afford the title compound as a .
light yellow solid; MS m/z 312 (M+H)".

25 Example 2

Chiral

This compound was prepared from the corresponding
30 chiral acid (prepared as described in WO 9933460) in a
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20 April 2004 a. NNNNi NC \ To a solution of 100 ng (0.4 muol) of the
step A conpound and 72 ng (0.4 mmol) 3-chl orophenyl hydrazine in S 20 nL of
et hanol was added 6 ~tL of nethansul fonic acid (J. P. Bouillon, C Ates, Z
Janousek, H. G Viehe, Tetrahedron Lett. 34, 1993, 5075). The sol ution was
stirred for 4 hrs at anmbient tenperature, 100 ~, L of pyridine was added and
concentrated. The residue was 10 taken up with 10 mL of pyr| di ne and 135 ng
(0.88 mmol ) of POCLl3 at anbient tenperature. The resulting 20Priti20Phr e was
stirred for 18 hrs at anbient tenperature and concentrated. The residue was
taken up with 10% net hanol in water and purified by preparative HPLC to
give 30 ng 15 (Tmero$imijart te|thagodpscmibedVBor Hxam8b€ I MMd) m/zFxam-| ~ ~
74 N, | NN N iz MMz To a solution of 8 ng (0.02 mml) of the title 20
conpound of Exanple 173 in 5 nL net hanol was added 2 nL of 2 M sodium
carbonate solution in water at 0C (A. Commercon, C. Cuereny, Tetrahedron
Lett. 32, 1993, 1419). The solution wxsmeid¢ 3red for 5 nmin at OC and 4.4 ny
(0.04 muol) 4- Met hoxyphenyl diazoni umtetrafl uor oborate 25 was added and

stirred for 2 hrs at 0C and then pl ac Y\' efrygerator overnight. The
reaction mxture was extracted w z\s . The organic |ayer was -
| 19 20 April 2004 dried witho %l um 8u| \Hate and concentrated. The
reaction was then taken up in 10 f methanol and acidified to pH 3 with

a solution of 2 % hydrochloric in Tethanol. To this solution was added 2 ng
of 25% w w 55 Pt 02 and hydr ogenat ed_ai;_.aaﬁ_e.m__p.t.essure The m xture was
stirred for 15 mn e_nLxture.was colorlzed The reaction
m xture was then fi ?‘%%ér g%m?ﬁrou "ﬁl cBFeE’aéregnér?‘ﬁeq“F °ndm€oncent rat ed.
The residue wasShigieénacast |(ﬁr?ﬁ>?ﬁ%ﬁ‘rsaﬁﬁﬁﬂlb8¢ %W’?aﬁ%p%ﬁfb? 19 added two
drops of TFA ammbhrmeri $irgdapytprdpsr desoeibdRl fot Exgmpie 41 NS 85%) of title
conmpound; MS: n? ?,l {1M+H)+. Br NI ~NNMNOC \ N 15 To a solution of
50 ng (O. 14 J)ZZ e title compound of Exanple 173 in 5 nL of

chl orof orm & 2 mL of acetic acid was added brom ne at 0C. The sol ution
was stirred for 1 hr at 0C and war ned&xaspkaddi ent ~t enperature. The m xture
was concentrated and the crude product purified by preparative HPLC
as described for Exanple 1 to give QZIO Nf title conpound as TFA
salt; M5 mz 434 (MrH)''. The fél Ik 'ed 176 to 227 conpounds were
25 prepared by the nethods descriDb bove 120 20 April 2004 Exanple
# Structure Characterization Ms: (WeH) ™ r 176 N~~N 322

15 - To a mixture of the title compound of Example 1 (40
mg), methanol (2 mL) and water (2 mL) was added 5 drops’
of concentrated sulfuric acid and the reaction mixture
Was heated under reflux for 18h. The mixture was
concentrated and the crude product was purified by

20 preparative HPLC as described in example 1 part H to give
24 mg of the title compound as a TFA salt, off-white
solid; MS m/z 270 (M+H)".

. Example 5
N
H

Chiral
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I N1 N340 N~ 177 NHi Nv~r 178 N~~N 356 Ni NI C 179 N-~N 391 Cl N i

NI ar 180 ~ NN 352 17 r 181 N~~N 356 C Ni N~ INS 182 N N 336 i N lw
- 121 20 April 2004 183 ~ NN 391 i N1 NC 184 N~~-N 391 Ni N C C
185 N~~N 401 i N~ 1 NN~OO 186 N, I 370 NNi Ncl ~~1 Hc 187 NN ~

N 340 N~ |

FN188 NN1 N370\ | ~CIN,
20 April 2004

This compound was prepared from the title compound

Example 2 by using the procedure described in Example 4;
MS m/z 270 (M+H)".

5 Example &

O \\\".

Chiral

This compound was prepared from the title compound
Example 3 by using the procedure described in Example 4;
MS m/z 270 (M+H)".

10
Example 7
O—N
\
0 .\\\\\<\N )\ NH,
A.
o]
o .‘\\\\ LOMG
15

o
o /\ .‘\“\JJ\OH

To a stirred solution of O
(500 mg, 2.15 mmol) in methanol (10 mL) added thionyl
20 chloride (5.12 g) dropwise. The reaction mixture was
stirred for 30 minutes and concentrated to afford 490 mg
(94% crude yield) of the title compound as a brown gum.
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189 NN'N 391 ~\ | INSC - |22 20 April 2004 190 NN~ N 336 ~I I~ ~

Hoc NCH 191 NN370 i ,j a 192 NN~ N 350/ N ht~C 193 N\N~ N3SO ~I | N
HOC 194 NN~ N353 F\ I H/ NHF 195 "/N  N358 F ~1 N~ F 196 "~N 352
Hec/ | H/ ~ N- 123 20 April 2004 / 197 NN ~ N 390 NBC/ F F F 198
NN~ N458 / NNF ~~1 F~NFFFHOC 199 NN, N 391 ci w N 200 "~N, N
374 ~i NFil~C
20 April 2004
B.
O-N
o “&QNJL‘NHZ
5 A mixture of the ester from step A (100 mg, 0.41

mmol) and hydroxyguanidine in MeOH (2 mL) was refluxed
for 18 hrs. Then the solvent was evaporated and the crude
product was purified by preprative HPLC as described for
Example 1 to give the title compound as TFA salt (60 mg,
10 54%); *H NMR & (CDCl,) 7.07 (m, 1H), 6.71 (d, J = 6.0 Hz,
1H), 6.60 (d, J = 6.0 Hz, 1H), 4.98 (Broad peak), 4.62
(m, 2H), 3.25 (m, 1H), 3.10 (m, 1H), 2.78 (d, 1H), 2.52
(4, 1H), 2.41 (s, 3H), 1.35 (s, 3H), 1.03 (s, 3H).

15 Example 8

/ NH
R\
o \ N4l‘s/

A mixture of the chloromethyl ketone from step A

20 Example 1 (100 mg, 0.38 mmol), S-methylisothiouronium
sulfate (126 mg, 0.45 mmol) and sodium acetate (93 mg,
1.14 mmol) in EtOH (20 mL) were refluxed for 18 hours.
The solvent was evaporated and the crude product was
purified by preparative HPLC as described for Example 1

25 to give the title compound (30 mg, 27%) as clear gum; H
NMR & (CDCl,) 7.03 (m, 1H), 6.93 (s, 1H), 6.68 (d, J =
7.6 Hz, 1H), 6.54 (4, J = 8.0 Hz, 1H), 4.58 (m, 2H), 3.18
(m, 1H), 3.06 (m, ‘1H), 2.66 (s, 3H), 2.16 (m, 2H),
1.09(s, 3H), 0.92 (s, 3H).

30
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201 WN~ N 350 " | ~ ~~ 1 NHOC 202 NN N354 i °~ ~FEhc | N\ / 203,

~ 418 N N~ G N - 124 20 April 2004 204 "~N 386 HaC-O/ | | H\ HaC N
HC 205 ~~HCFFNN-~39Fi | N--~HC~1H 206 374 N\N . F N~~~NH
cl -/ 1 NOHc ~~ _. 200 N ~J H391 NLy / G HsCtl~C 208 N~ 1 N/
NN 336 N ~J~J NCH 209 "~1\ " ~" 389 "~NHI \ ND FF F 21U "~N\ N~ , 4U5

NN I/ OCF~ - 125 20 April 2004 1 211 "~N 386 C \ | / Nd H

Q HOC N CHI
212 ~ ° ¢"" N NN 370 ~H 20 April 2004

Example 9

/ NH
o .\\\\ N/)

A mixture of Raney nickel {(ca. 2 mL of the
suspension), the title compound from Example 8 (15 mg,
5 0.050 mmol) in EtOH (5 mL) and water (5 mlL) was stirred
‘at RT for 2 h, filtered through Celite and the solvent
was evaporated. The crude product was purified by
preparative HPLC as described for Example 1 to give the
title compound (10 mg, 83%) as white powder (lyophilate);
10 MS m/z 255 (M+H)*.

Example 310
N O
cl -‘“\q )\H/\\\

Cl

To a solution of tert-butyldiéthylphosphonoacetate

15

(6.94g, 27.5 mmol) in THF (50 ml) at 0°C was added slowly
sodium hexamethyldisilazide (NaHMDS) (27.5 ml, 27.5
mmol) . The resulting solution was warmed to 25°C and

20 stirred for 30 minutes. After cooling the reaction
mixture to 0°C, a solution of 3,5-dichlorobenzaldehyde
(4.38g, 25 mmol) in THF (25 ml) was slowly added. The
reaction mixture was warmed to 25°C and stirred
overnight. The reaction mixture was poured onto
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/ 1 HOC 213 NN~ N ~ 401 "~~NH N=~ Br F 214 NN ~ N 410 ~\~-NH C ~ ~ N~/

F3C 214a N~ N 425 Ni | NHC ~ /N-NH2 214b ""N1 N3 6 6 oy | Ihc/ 1 N
CH7 CH7 'hC 214C NN~ NBr ~~O~C. !' /~N- 126 20 April 2004 HgC
214d N~ ~ 478 HN O H3C / N~~ CH3 HOC H3C 215 ~ ~ N ~~ 371 N~N N NHx CI /
HsC HOC 216 NN ~ 367 NlIx / ° O-CHs H- 217 N, ~ N c"' 406 N ~~~~NH \
N-.--( | / \NHx CI HOC 218 NWN~ N~ ' 351 Hc | \ N~ ti~C 219 NWN ~ N ~ H
406 cl I \ NN~ NHx C 1i~C 220 NNNN 371/ 1 cl - 127 20200l 26%b4 H

saturated NH,Cl/EtOAc. The aqueous layer was extracted 3
times with EtOAc. The combined organics were washed with
brine, dried over Na,S0,, and concentrated in vacuo.
Purification of the crude residue by silica gel

5 chromatography (9:1 hexanes-EtOAc) provided 5.19§ (77%)
of title compound in the form of a white solid.

B.
o]
Cl
o\
& L
Cl
10 To a suspenéion of isopropyltriphenylphosphonium

iodide (6.48g, 15 mmol) in THF (45 ml) at -78°C was added
n-Buli (2.5 M in hexanes, 6.6 ml, 16.5 mmol). The

resulting mixture was warmed to 0°C and stirred 30

minutes. To the reaction mixture was added a solution of
15 the compound from step A (4.11 g, 15 mmol) in THF (30

ml). The reaction mixture was stirred 2 hours at 0°C,

then slowly warmed to 25°C and stirred overnight. The
reaction mixture was poured onto 10% H,SO,/EtOAc. The

aqueous layer was extracted 3 times with EtOAc. The
20 combined organic layer was washed with saturated NaHCO;,

brine, and H,0, dried over NaSO,, and concentrated in

vacuo. The crude residue was used without further

purification, 'H NMR & (CDCl;) d 7.32 (1H, s) 7.30-7.27

(2H, m), 2.72 (1H, 4, J = 8.9 Hz), 2.28 (1H, 4, J = 8.9
25 Hz), 1.71 (94, s), 1.51 (3H, s), 1.08 (3H, s).
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221 NN ° N~ "' 406 CI ~"~~NH I \ NC ~ NH= 222 "~-N N~ 389 ~~NH Cl | /
~"H F HOC 223 N N~ Nj H 405 I~~NH I \ NN~ F NHZ F F HOC - 224 N~ N1 N |
3511 / -yH \ NCHs HOC 225 N ~ N~H 337 N/ "~~NH\ N~/ NHZ HsC 226
NN, ~385 NN/ I / MH_ . Cd \ HCN-i'ls Br 227 "N ~ . 431 N-\ t, ,/~\~i~/
~ lweo w~ N~/ - 128 20 April 2004 Fyamt~-a G N ~~N~~~NH ~N .~/J'~'"~~N
JA Cl N/ ~?--C( "=-=N S Asolution of NaCEt in EtCOH was prepared by

di ssolving 460 mg (20 nmol) of sodiumin 15 nL of EtOH. Sol4&April 2004

2- phenyl mal onam de and ethyl formate were added sequentially and the

sol ution was heat ed6at 50C for 5 h. The solution was cool ed and water was
added to dissolve 10°the majority of the thick white suspension. The

remai ni ng undi sol ved unreacted nal onam de filtered off. The filtrate
was acidified and the di hydroxypyrim di ne waa"cobl ected by filtration. The
crude product was dried under vacagol Q 1 g of a 1S pale yellow
solid that was used wi thout further f cat o Hhe crude

di hydr oxypyri m di ne was heated at 10¢ n 10 nL of POCL, for 2 h. The
excess POC13 was renoved under reducedYpressure and the resulting residue
was 20 diluted with CHZO z, washed witg water, dried (MySO ) , and
concentrated to yield 950 ng—e-f-—4—6-d4-c-h-l—o;-o-51g-he-n.)d_pyr| m di ne as an off

white solid. The crute pr@dUektdRSErsmeScdyp tHQuh . f1Y hel) pigd fication. - 129
20 April 2004 Sdissolved in 1:1 trifluorcacetic acid-CH,Cl, (25ml) at

5 25°C. The resulting solution was stirred 1 hour at 25°C.
The reaction mixture was concentrated in vacuo. The

crude residue was partitioned between 10% NaOH and Et,0.
The aqueous layer was extracted 3X with ether. The pH of
the aquecus layer was adjusted to 4 and was extracted 10X

10 with EtOAc. The combined organic layer was dried over
MgSO, and concentrated in vacuo to afford 2.32 g (71%
over two steps) of a white solid; 'H NMR & (CDCl,;) 7.32
(14, s) 7.30-7.27 '(2H, m), 2.77 (1H, d, J = 8.9 Hz), 2.20
(1, d, J = 8.9 Hz), 1.48 (3H, s), 1.05 (3H, s).

15
D.
' o
¢l * ‘\\k/ Ci
Cl
This compound was prepared from the part C compound
by the method described in Example 1 part A.
20
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/' '\ ci NN \~N~~NH \=N N A suspension of 237 ng (1.0 mmol) of the bis
hydrochl oride salt of the step A conpound of Exanple 127 5 (225 ng, 1.0
nmol ) of 4, 6-di chl oro-5-phenyl pyrimdine, and 276 ng (2 mmol) of K=CO in 5
mL of diglynme was heated at 150 C for 30 mn. The solution was cool ed,
diluted with MeCH and water, and purified by preparative HPLC (as descri bed
for the title conmpound of Exanple 1) to yield 10 480 ng of the desired
conpound as.a bis TFA salt;: M5: mfz 354 (MtH) . The fol | owi20AEHZ@Mes 229
to 233 conpounds were prepared by the nmethods descri bed above. 15 Exanple #
Structure Characterization Ms: (MtH)™ / A O N\ NM~NH 229 '-N ~ ~NJ 430 \
/ Br 230 N\ NJ 356E2-=NNC S 23]l N \ N/ NH~ 314 ~-N. NI - 130 20
April 2004 N~ \ N/ NH 232 340 NNJ FF¥ Cl 233 ~i 388 N ~ N NH ~N ~J
~N~ITHA | N~ N/ JH~ N-~N 5 The tigle~epnpound was prepared from
4-chloro-5 iodopyrinmidine in a nd (NSRS rﬂo)h\hat described for the
preparation of the title conpound anmpl 228. 10 B. IH A suspension
consisting of 580 ng (1.57 nmol) of Yhe conmpound fromstep A 560 ng (3.2
mrol ) of 3-chl oro-4fl uorophenyl boradiic acid, 6 my of 1.0 M Na2@3, and 50
ng - 131 20 April 2004 of (Ph3P)4Pd 1n 10 nC of DVF was heated at 80C
for 24 hrs. The sol uthbh asapobnd twasegrepareceiremttde, pand Ipwombbent by
preparative HPLGH @esdeisdd badetaiplehe piadd 8; casmoundsef (pxample 1)to yield
616 ng of the5 bis TFA salt

Example 11

N
a .\\\4:»\ NH,
H

cl

This compound was prepared from the title compound
Example 10 by using the procedure described in Example 4;
10 MS m/z 296 (M+H).

Example 12

N
c .\\\(N_ﬂ
H

cl

The chloromethyl ketone from Example 10 part D (50
15 mg) was taken in 5 ml formamide and heated at 160°C for 4h
The solvent was evaporated and the residue was purified
by preparative HPLC as described in Example 1 part H to
give the title compound as a TFA salt, clear gummy solid;
MS m/z 281 (M+H)".

20
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5 of the desired conpound as a pale yellowoil; Ms: mz 372 (MtH)'. . The
foll ow ng Exanples 235 to 248c conpounds were prepared by the nethods
descri bed above. 14 Exanple # Structure Characterization Ms: (M+H)' 235 334
N~ ~ N NH ~N NJ 236 334 N~ y~J ~ N~/ N~ Meo / 237 350 NV ~ N/ NH ~=N N G
238 /| ~ 354 N ~ N"NH ~N ~J ~N:J 239 354 N ~ N~ NH ~=p ~,/ ~N - 132 20

April 2004 cl 240 ~ ~ ~I 388 N/ ~ N/ NH ~=N N Ow 241 3S H ~
,~j""~N242 ~ ~ 334 N ~ N~NNH~=N~~NJ FF"'" F 243 ~ ~ 3 %gl\x I%%‘ NH N
.~JT'~~N Et0 244 ~ ~ 364 N ~ N\ // NH N~~/ ~N~ C 245 ~ ~ 388 N ~
H~~NH ~=N . ~I | ~~N 246 348 N ~ N-~ NH ~N ~ 133 20 April 2004 ci c~
247 ~ ~ 88 N~ ~ Na NH° N~\NF24 , -/ JH'" ~=NN
NH
\\\//
A,

o

5 This compound was prepared from the corresponding
cinnamic acid as described for Example 10 step B and C.

\
AL,
\

10 To a stirred solution of the acid from step A (7.0

g, 0.031 mol) in tetrahydrofuran (50 mL) was added CDI
(6.1 g, 0.037 mol). After the reaction mixture were

stirred at room temperature for 1 hr, N,O0-dimethyl

hydroxylamine (HCl salt) (3.66 g, 0.037 mol),

15 triethylamine (13 mL, 0.093 mol) and N,N-dimethyl
aminopyridine (100 mg) were added to the reaction
mixture, then the reaction mixture was stirred for an
additional 18 hrs and the solvent was removed. The
residue was dissolved in ethyl acetate (150 mL) and

20 washed with 0.5 N sodium hydroxide (2 x 200 mL) and 1 N
hydrochloride acid (2 x 200 mL). The organic layer was
dried over anhydrous magnesium sulfate. After removal of
magnesium sulfate by filtration, the filtrate was
concentrated to give 6 g (80%) title compound as a clear

25 oil; 'H NMR 5(CDC13) 7.26 (s, lH), 7.20 (m, 2H), 7.16 (s,

1H), 3.75 (s, 3H), 3.26 (s, 3H), 2.76 (4, J = 6 Hz, 1H),
2.40 (s, 1H), 1.30 (s, 3H), 0.96 (s, 3H).
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F248a/ ~ 351 M/ " JH-NNC F 248/ ~ 371 N\ u/ J H-N~\NF F-O
248c F ~ ~ 403 N~~~ H-N N 249 / \ 348 N ~ N~ NH ~N ~/ ~N~ MO ~ ~ Cl 250
384 N~ ~ N NH -N ~/ ~N - 134 20 April 2004 MeO ~ ~ F 251 368 N ~ N~NH
~=N~ ~NNMOIHA SBr N ~N/JH=N-~N-Cl The title conpound was
prepared from 5-brono-2, 4di chl oropyrimdine in a manner simlar to that
described for the preparation of the title conpound of Exanql ﬁ,ﬁ) 10 B.
Br NN ~ N/JH~N,N~ MeO Chloropyrinidine fromstep A (100%g§pr Ofr cat ed
wi th excess NaOWe in MeCOH at 50C for 10h. The solution was quenched wth
water, saturated with NaCl ~, and 15 extracted wth Et CAc. The extracts were
dried over MyS04 and concentrated to yield 83 ng of the product as a white
solid. No purificati®n was required. - 135 20 April 2004 c. 0 F N
~~N~~NH =N ,\ ~j ~N MeO The title conpoun repared fromthe step B
conpound and 3-chl oro-4-fl uorophenyl borojc $cid in a 5 manner sinilar to
the described for Exanple 234 s ; y A4 (M:H) " .

To a stirred solution of the compound from step B

5 (6.0 g, 0.022 mol) in tetrahydrofuran (100 mL) at -20°C
under nitrogen was added 3M ethyl magnesium bromide in
ether (19 mL). Then the reaction mixture were warmed to
room temperature and stirred for additional 2 hrs.
Saturated ammonium chloride in water (50 mL) was added

10 and the reaction mixture was diluted with ethyl acetate
(200 mL) . The organic layer was collected and washed with
brine and dried over anhydrous magnesium sulfate. After
removal of magnesium sulfate by filtration, the filtrate
was concentrated and the crude product was purified by

15 silica gel chromatography using 70% dichloromethane in
hexane as the eluent to give 5.21 g (98.3%) title

compound as a clear oil; 'H NMR & (CDCl,) 7.26 (s, 1H),

7.20 (m, 2H), 7.16 (s, 1H), 2.83 (4, J = 5.9 Hz, 1H),
2.63 (m, 2H), 2.25 (4, J = 5.9 Hz, 1H), 1.31 (s, 3H),
20 1.14 (m, 3H), 0.95 (s, 3H).

D.

(o]
cl ..JL(
Br

To a stirred solution of compound from step C (3.0g,
25 0.013 mol) in tetrahydrofuran (50 mL) at -70°C under
nitrogen was slowly added 1.0 M LiHMDS in tetrahydrofuran
(12.7 mL, 0.013 mol). Then the reaction mixture was
slowly warmed to 5°C. A solution of N-bromosuccinimide
(20 g, 0.013 mol) in dry tetrahydrofuran (10 mL) was
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The foll ow ng Exanpl es 253-254 conpounds were prepared by the nethods
simlar to those descri bed above. 10 Exanpl e #StructureCharacterization M5
(MtH) "' G F253415N ~ ~ N; \ // -NH JN ~N-NG F2S4- N~ \ MN457LJ J NN~N - 136
20 April 2004 Fxame | g? S~ Et0 N ~~N~"NH =N ,~lj'~N A solution of 35 nyg
(0.06 mol ) of the bis TFA salt of the conpound of Exanple 228 in excess
NaCEt in EtOH 5 was stirred at RT for 2 days and then heated at 75C for 6
hrs. The solution was quenched with TFA and purified by pr@9aMili2P84HpLC
(as described for the title conpound of Exanple 1) to yield 13 ng of the
bis TFA salt of the desired conpound as a yellowoil; MS: nmlz 364 (M-H)' ..
10 The fol | owi nFPYaNREed2E6-LIB7 reastsicun Bixtwree apr epeicedndner tthe net hods
descri bed above.nifrage end Ghé¢ Uehudt CorlChaklete Magaki OPrdBrot M HIys 256 ~ 350
N~~N\// NH y Fhe / P~.4 ey NH. ~N N - 137 20 Apri
2004 o~ "-N N Fﬂlél\nil}lﬁ {}%ﬁggorflr\lmﬁ'%és\lo Zfﬁt F%%leo 15'%0 !gregt h(ygf 68‘3%7) of the
bis TFA salt of T8 BmiBEnd Bivexarmiaridegaciss (R84t  nThe5 L of 5 neat
mor phol i ne at® 80@gkbic AayayswasTwasked wiithnl ihdydupchledddi netd | {1doy

p_relogr gz ive HFLtGloaSglﬂfbﬁﬁbir@?Chthﬁ}Bré&@ ntaigh_wi&cp@nwé&,gfcoﬁéémaﬁehl) to -
yi e ng o S ed.conppund as a colorless oil;
MS: mz 405 (Iw+ %. Q%,% %ﬁéef%ﬁ%\%n&%g&%%e&gc? gg%cfavw?seiprepar ed by the
met hods describ r&B%V@raE%rfbﬁlég#Sg’f M&%@W&P%W%ﬁeoﬁﬁ/&h% MtH) */

\ 259N403, \ N ~NNueht It @Glive NONgN(5MN) Nilyld nanpoongpaumnea Wwaghtprepared in a

et ey B ghetR S3LHGRRTEORDAY 798 14!k SOMRANG, ObufraTPl € 174

7.16 (s, 1H), 4.58 (m, 1H), 2.89 (d, J = 6.0 Hz, 1H),
2.15 (s, 1H), 1.83 (m, 3H), 1.26 (s, 3H), 1.00 (s, 3H).

°'w©%-"2/;\"j\

To a stirred solution of the compound from step D
(1.8 g, 0.0057 mol) in DMF (14 mL) was added acetyl
guanidine (1.8 g, 0.017 mol). The reaction mixture was
stirred for 3 days, the solvent was removed under high

15

20 vacuum and the crude product was purified by preparative
HPLC (as described for the title compound of Example 1)
to afford the title compound (1.10 g, 61%) as a light

brown oil; H NMR & (CDCl,;) 7.20-7.27 (m, 4H), 2.70 (broad

peak), 2.32 (s, 3H), 2.28 (s, 3H), 2.01 (d, J = 7.2 Hz,
25 1H), 1.13 (s, 3H), 0.99 (s, 3H).

Example 14

J N

cl wd
o
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20 April 2004 G F NN-N~N' N H 5 Thi s conpound was prepared in a nanner
simlar to that described for the title conpound of Exanple 165; Ms: mz
429 (MrH)' °. 10 Excess Mel and potassi um carbonate were added portionw se
to a warmsolution of 55 ng (0.092 mml) of 15 the title conpound from
exanple 234 in 3 nL of acetone. The reaction was stopped when only a trace
of the starting imdazole could be detected by LC/ M5 anal ysis of the
reaction m xture. The solution was filtered, concentrated, ZQrﬁPrH@ppf"i ed by
gradient flash 20 chromatography on silica gel (20:1:0.1 to 10:1:0.1
CHzZC12/ MeOH/ NH, OH) to yield 10 ng of a 10:1 m xture of regioisonmers with
the maj or being the tT FestbpssdupdlutiBn af £18861it I Idpinpound] 39 20 April
2004 A. Exanpl e Z88mpIhe NYN(N \mglN OLIS mmbL)j 4 Medlt Q1N WuMarmd WwabkN O S To a

m xture of isonipecRl) Gad8Cidhdady nol ; ;
5-chl oro- 1- phenyl ; il_,\r—#u}e%t rfgzggse @%%@%{;f%}%%cﬁlwwrm 2as added
N, N- di i sopr opyl et Ayl am né { 8. 1 Ht: CoSRREIE. Yah SR EYRRS T REED ed at
Z35C for 12 h? t kSR oWiecBredichntre murd Shed ot DreparfisiveicHPLC (@sict | on

m xture was addedeEEXiHed. Soxy,th2041ithe lcpmpirchdHOB TEXatpledl) 20 4fFomd )

foll owed by N, N- @ihkSE{1QPY am 6 P

O N-di net hyl hydr oxyl am_ne %@%ﬁghﬁf?g& 2%)21??55‘,7 %?hgp%‘%%?’)wd“rﬂe m xt ure
was stirred at 251¢oPRilate) h, EHBR fakfOdLsbrie@Obetikdm. etihyl 218l acet at e

(200 ni) and wat qg, (2Q0 6h)uz,THE) Or0aRI ¢s| B4QT Yags Washed W thysaturated
aqueous sodi uy bi,gar bonat e_ (2 n&)warld b_‘{_}})ne (200 nL) then dried (NazSQ,)
and concent rated under teduce pre'ssurg.’ ash col um chr omat ogr aphy
(silica, 70% et hyl acetate/hexanes to 100% 20 et hyl acetate) provided the
title conpound (5.2 g, 729 . - 140 EfmpAeriak 2004 s. ,NN\>. N NN O To
a solution of the Weinreb am de fromstep A (.89 g, 5.98 nmol) in THF (60
m.) at -78C was added~a 5 solution of ef¥ iumbromde in THF (6.0
m., 18.0 nmol) dropw se. The sol ution vvaII wed to warmto -25C over 1.5
h, then quenched by pouring int I HC1. The sol ution was
extracted with ethyl acetate (200
sat ur at ed aqueous sodi um bi car bona 00 nL) and brine (200 nL) then dried
(NazS04). After concentration under—Teduted pressure, the residue was
purified by flash colXmixtre pdt bog aenpoyrd |afcBxang)% &3 sdepaBef%® in
hexanes to 60% etrgyl| 0 B2etmfdE) iahdhsceraesdined fRew cbddee (160 tnd,| . zonpound

(1.43 9, 84% . CoumbhPrisNmberaddiNN ) was stirred at room temperature
for 18 hrs. The solvent was then evaporated and the

crude product was purified by preparative HPLC (as
described for the title compound of Example 1) to afford

20 the title compound (23 mg, 25%) as a clear gum; 'H NMR §
(CDC1;) 7.10-7.30 (m, 4H), 2.49 (s, 3H), 2.35 (d, J =
1.89 (d, J = 6.0 Hz, 1H), 2.22 (s, 3H), 1.97 (4, J = 5.9
Hz, 1H), 1.05 (s, 3H), 0.94 (s, 3H).

Example 16
/ s
Q\T:::T;2§;M N¢L\““z

A mixture of the compound of Example 13 step D (180
mg, 0.57 mmol) and thiourea (180 mg, 2.4 mmol) in
30 methanol (10 mL) was refluxed for 18 hrs. The solvent was

25
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To a solution of the ketone fromstep Bt1.35 g, 20 4.73 nmmol ) in THF (47
m.) at -78C was added LiHNnS in THF (4.8 nL, 4.73 mmol) dropw se. After~l.5
h at -78C, a solution of N-bronmobsuccinimde (0.84 g, 4.73 mmol) in THF (5
m.) was added via canula. The reaction was quenched with the addition of

sat urated aqueous amoni um 25 chloride (20 nL). The m xture was partitioned
bet ween et hyl acetate (150 nL) and water (150 nlL). The organic - 14l 20
April 2004 |ayer was washed with saturated aqueous sodi um ROARTHZ¢ e (100
m.) and brine (100 nmL), dried (NazSO ,) and concentrated under reduced
pressure. Flash colum chronmat ography (silica, 30%ethyl acetate in

hexanes) 5 provicted ddivett il epEPOHR broditIwa8ifritPea-ty NN , ~N ~ J N-N

~Ni Asolutio r o f 4 0.111}%’ L) and

2- am nopyridi ne%;?a.dtog1 ?fgvg gﬁ%%ﬁg@ﬁ%@%é fll‘ﬁL"?it\/\lléas cﬁ'é%?“é‘?léf 90C for

2h. The sol vent BfaBPY%edov8PLARFSr the ditds rmpsestfe (M%d™gheas #&iilte purifi ed
by reverse phaseopaeparatime sHRtEe19s tascyiedof, oinExanshe(d, t50=0i ve the
title conpound % 22 ng,lHSS%yi eld) as 15 trifluogroacetic acid salt; M5 nmlz
361 (MrH) +. The °r BI¥owiiy - Bxcifpl‘8s P84 £0°266 cOnpotrtd§Znet®® -prephred in a
manner simlar tlg, t3Hat: de88r(hedHabove. Exanple # - Structure
Characterization Ms: (MtH' -j ~ w 264 360 y N NON 265 361 N-1.1 fl N 266 ~
~~ 366 - 142 20 April 2004 5 A F j 'N N~~--Nr . JNNHC / O
N ~O A sol ution of 3-chl orophenyl hydr am%e (3. 5 9g) in 5 10 nL acetone-water
(1:1) was heated at reflux tenperaturefor\2h and concetrated to afford the
correspondi ng acetone hydrazone @s \an ejgu solid (quantitative
crude yield). To a portion of thI¥ng eriau’é‘Oﬂ?mé; 0.55 mmol) in 1 nL
t ol uene was added a sol ution of

10
A,
?
o !\qLﬂ/
\

15 This compound was prepared from the corresponding
acid by a procedure described for the synthesis of the
step B compound of Example 13.

B.
o]
o ‘\L/

20

This compound was prepared from the Step A comound
by a procedure described for the synthesis of the step C
25 compound of Example 13. ’

C.

o \\!L(

Br

30
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15 acetylisocyanate (102 ng, 1.2 nmmol) in 0.25 nL toluene at RT and the
m xture was heated at 105C for 5h in a sealed tube. The m xture was
concentrated and the gunmy residue was extracted with ether. The ether
extract was concentrated to afford the title conpound as pale gumy 20
solid (80 ng). - 143 20 April 2004 B. ¢l / \ NNN~ONHS5 The crude
product frompart A was dissolved 3 nL of acetic acid-water-sulfuric acid
(10:1:0.2) and heated at 95C for 15 nminutes. The m xture w2 ARilEORdr at ed
and the residue was triturated with water to afford the title conmpound as
an off white solid (70 ng). 10 C. C N.N ~>-C N 15 The conpound from step
B (50 ng) was heat edThis komponediwaB(Bichaatd 100m the Sdp, Bconpenhdat ed and
tC Ihe/ r\esu:\ltl &ngr@wa PUBRAURE0deEdriNag f%@h@%%i&ﬁ?s%é‘ otfhe?@@%p?i%gp-%% )D-
-N ~ e crude produc romstep ng) ,
the i m dazol yl B?%“Eﬂﬁ‘a?n&ég #%g'ﬂ%g?rpl e 127, step A (66 ng) and
triethylamne (0.1 nL) in 0.5 nmL Nmethyl prrolidi none was heated at 125C for
24h, diluted 5 144 D.20 April 2004 with ethyl acetate, washed with
saturated sodi um bi carbonate and the organic | ayer was dried and
concentrated to afford crude prodo ( S jwae rified by preparative HPLC
as described for Exanple 1 to affQ ) tytlgﬁgonpound as a yell ow gummy
solid (26 ng, TFA salt); M5 nmlz 35 H+ MCIAN.N ~ N ~~--N N H NH2 10
Thi s conmpound was prepared according’to the procedure described for the
synthesis of the title conpound of—Examptre—t74,—brown gumy solid (TFA

salt), M5 15 mz 372Tﬁhé“l190miaou£[&1%,afs§>§£ Irad B RheSseidcddhgeramounds wer e

prepared enpleying procedures .descri bed herein, anpl
St et ur eChad acTor FEPT e Re T RREr e CIRGDERERLS STty SER By
/ \270386. N ~~N\ campqund of Example 137 MS: m/z 326 (M+H)".

15
This compound was prepared from the part D compound
of Example 17 by a procedure described for the synthesis
of the title compound of Example 14; MS: m/z 284 (M+H)".
20

Example 19
O

25 To a solution of the bromide from Example 17 part C
{43 mg, 0.13 mmol) in DMF (1 mL) was added 2-
aminopyridine (12.5 mg, 0.13 mmol). The mixture was

heated at 90°C for 1.5 h, after which the solvent was

removed and the residue purified by preparative HPLC (as
30 described for the title compound of Example 1) to afford
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.N NHZ 20 - 145 20 April 2004 A. 5 Rxa T171 N N ~ N\ ~ N~ NH Br N N
\' N- \ NH To a solution of the piperidine internediate fromstep A
Exanple 127 (5.0 g, 21.1 mml) in DVF (150 nL) was added DBU (9.46 niL, 63.3
mol ) followed by 2, 6di bronmopyridine (6.5 g, 27.5 mmol). The reaction

m xture 10 was stirred at 100C for 9 hrs under nitrogen. Then the sol vent
was renoved by rotary evaporation under high vacuum and the reSﬂ hbag
residue was purified by silica gel chronmatography using 1099 & in

di chl oronet hane as the eluent to give the title conpound (6.6 g, 98% 15
yield) . B. NCNN\ N\ NH A mxture of the conmpound fromstep A (1.0 g,

3.1 20 mol) an@h@“@‘:]ﬁéé@m ndb a3 AALLbLLNE {3k ThiWeS hgated at 150C
under nitrogen f Qﬁ $ Qea%g{ gvggxture was t hen poure into water
(100 nL) and the r |ng pr elY Bi removed by filtration. The solid

was col | ected, suspended in TFA (50 nL) and 25 agitated with
uItrasonlcatlon for 5 mns. After flEkaaﬁhnmn the filtrate was concentrated
and passed through a reverse phase cartrydge (C1l8 silica) using 30%- 146
20 April 2004 nethanol in water as thg ehugnt.Q The sol vent was renpved to
give the title conpound as a d 8\ d&@yleld) . 5C NHZ NN~ N~
NH To a solution of the conpoung onlste BN(547 my, 2.0 mmol) in nethanol
(50 nmL) was added concentrated (0.4 nL) and pal |l adium on carbon (10%.
The reaction 10 m xture was stirred under 1 atm hydrogen for 14 hrs, then
the flask wag purged with nitrogen and the reaction mxture was filtered
through a pad of celite. The solvent was renoved to give the title conpound
as the hydrochloride salt. 15 D. To a solujion of the conpound fromstep C
(245 nmg, 0.80 nmol) in dichloromethane (I nmR) at 0C was added 20

N, N-di i sopropyl et hyl ami ne (0.94 nft 4 ¥l ) o ol | owed by butyryl chloride
(0.28 nL, 2.7 mol). The ice bath wag dzahd the reaction m xture was
stirred at 25C for 30 mins. The TLC T¥0% net hanol in di chl oronet hane)

anal ysis showed the presence of a diamylated internediate 25 (Rf= 0.8). The

reaction m xture was diluted w t h—ethyH—aecetate—40 nL) and washed
sequent i al | yjgni t h Wair?{sr (Blodllla w881 HBLED ab@usoglsdpé%&uﬂa%&q&,%anate (20

nm.) and brlne (20 over 147
e synthes:.s of the step B compound of Example 13.

Cl
15
This compound was prepared by a procedure described
for the synthesis of the step C compound of Example 13.
20 c.

4
cl :r/

>}

This compound was prepared by a procedure described
25 for the synthesis of the step D compound of Example 13.
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20 April 2004 sulfate. After the sodiumsulfate was filtered, the sol vent
was renoved. The resulting crude nmaterial was taken up in nethanol (5 nl)
and treated with 2 drops of 15% aqueous sodi um hydroxi de. After 5 mins, the
solution 5 was rendered acidic with TFA and subjected to preparative HPLC
to give the title conmpound (205 ng, 67%yield) as a pale red oil. E. NN,
" NN~ NH 10 A solution of the conmpound fromstep D (72 ng 0.2 nmol) in
POC13 (S nL) was heated at 80C for 12 hrs. After cooling to Q ApRil 2004
tenperature, the reaction m xture was quenced by the dropw se addition of
the solution to 15 ice. After nelting the remaining ice, the agueous
solution was rendered basic (pH 8-9) with concentrated anmoni um hydr oxi de.
The resulting suspengi.on was then extracted with dichl oronethane (100 niL)
and the organic |ayer was dried over sodiiumsulfate. After the 20
filtration, the solvent was renoved amng Zv.em;esgltl ng crude was taken up in
a solution of 30 % net hanol i nclka - Ao tell wth 3 drops of TFA to
give a precipitate. After filtrat ) the’fll ratte was concentrated to give
the tilte conmpound (67 ng, 98% 25NyTeld); M n12 324 (MrH)+. The foll owi ng
Exanpl es 272 to 278 conpounds wer egyprepared by the nethods descri bed above.
- 148 20 April 2004 Exanple ization Ms: (M+H)©~ NY
o

272\ N N N- 296 ~ Ny A5 ebisw M Ghove 2o N — / 392 N N
N~~ INH i C / 392 275 ~ 2 276 HC r 277

~" v o~ 427 N~ RPTRPURS PﬁF‘?’-"gﬂgl\Fci 8Pr°ﬁ€rdﬁfea%%s°ﬁ% ed '¥ﬂr4§ 20 April
2004 To a sol uti &xneiesis af) kg oitianshyreind o ExampdeSliy apysulid MS74 in 5 nL
di chl or onet hane ayz0Gvam+®dded 56L (0.8 nmol ) of acetyl chloride foll owed
by 11 EtL of triethyl ami ne. The solution was stirred for 30 mn and 5 nL
of 2M NH3 in net hanol was added. The EESU|§ti gg solution was stirred for 4
hr and the solvent was 10 renoved. Th T m xture was purified by

<\:on4|€

preparative HPLC to give 2 ng (10% of t tIe conmpound as TFA salt; Ms:
mz 413 (MrH) +. 15 HOC CH3 NVN N 4, -NH )\
10 ct

The title compound was prepared from the compound of
Example 20 as described for the synthesis of the compound
15 ° of Example 14; MS: m/z 310 (M+H)".

NH 0
Ct ||||

Ci

N
H

To a solution of the compound of Example 21 (8 mg,
20 0.026 mmol) in DMF (1 mL) was added phenyl isocyanate

(4.1 pL, 0.052 mmol) and N,N-diisopropylethylamine (DIEA)
(6.6 puL,, 0.052 mmol). The reaction mixture was stirred
for 18 hrs. A solution of 8.0 M ammonia in MeOH (1 ml)

was added to the reaction mixture, the reaction mixture
25 was stirred for 2 hr. The solvent was removed and the
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HC H3C ~~ O- |50 20 April 2004 To a solution of 8 ng (0.02 mmol s) of
the title conmpound 174 in 5 nL DCM at 0C was added 23 ~L (0.3 nmolL) of

nmet hyl chloroformate followed by 11 ~I. of triethyl am ne. The reaction
solution was stirred for 2 hr and 5 5 nL of 2M NH3 i n net hanol was added.
The resulting solution was stirred for 18 hr and concentrated. The residual
m xture was purified by preparative HPLC to give 1.2 ng (15% of the title
conmpound as TFA salt; Ms: mz 429 (MtH)'. 10 The fol |l ow ng éﬁﬂl&o“%l- 283
conpounds were prepared by using the procedures described for .the synthesis
of Exanples 279 and 280 conpunds. Exanpl e #StructureCharacterization Ms:
(MtH) +NBC N ~ chARwpohbdure~MhE ‘fled‘cl).’_)lzg%ra@l%lllf% as CH 282N ~N N

\1;457'\“ P/~ adschei BE PP MLE & tltle compoun P‘E!élcainplél 1NHto tHSC15 -
the title compound (1.79 mg, 16%) as white powder

(lyophilate); H NMR & (CDCl,): 12.70 (s, 1H), 8.63 (s,
5 1H), 7.10-7.48 (m, 8H), 2.94 (broad peak), 2.25 (s, 3H),
2.01 (d, J = 5.9 Hz, 1H), 1.15 (s, 3H), 1.00 (s, 3H).

K\f&\\%

f
cl “<on

F

10 Al

The title compound was prepared as described for the
synthesis of the compound of Example 10, steps A, B, and

KI%‘“%

The title compound was prepared from the step A
compound as described for the synthesis of Example 13,
20 steps B, C, D.and E; MS: m/z 336 (M+H)".

15
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20 April 2004 To a solution of 10 ng (.027 mml) of the title 5 conpound
174 in 5 nL of nethanol was add 5 ng (.04mDp1l) of

1H benzotri zol e-1-net hanol (A R Katritzky, R P.Msgrave, B. Rachwal,

C. Zakl i ka, Heterocycles, 41, 1995, 34). The solution was stirred for 15 hrs
at anbient tenperature and 2 ng(.04mvl) of sodi um borohydri de was added.
The 10 solution was stirred for 6 hrs at anbient tenperature and aC|d|f|ed
with TFA. The solution Was purified with preparative HPLC tZQ@Pf\l‘éz 4ny
(10% of the title conmpound as TFA salt; Ms: mz 385 (M+H) . 15 A Et hyl

2, 3-ci s-di phenyl cycl opr opane carboxylate 20 A solution of

tri s(4-bronophenyl)amnm ni um hexachl or oZzatpisate (245 ny) i.n dichl oronet hane
(10 nmL) was cooled in an ice bath and purg with nitrogen for Ih. To this
was added a solution of cis-stilbene (18d - 88 20 April 2004 ng) and
et hyl diazoacetate (1.14 g) in di rréLCnL) The reaction m xture
was stirred overnight and al |l owed t armto anbient tenperature. The
reacti on was quenched w th saturaf’ed pot assi um carbonate solution in 5

met hanol (5nmL), diluted with water and extracted with ethyl acetate. The
organic |ayer was separated, driredover magnestumsul fate and concentrat ed
to give crude title C'J&@péwﬂeﬁ (@mpog)d \was chrapased skxpmthéioramppund fafcat i on.

10 B. s 0 The esEeampYe012Bpad tdekciied ot Ottve lsythddist BE €6y cempsurd ng aci d
via saponificati Qe #widdh1KOHh ) Ms? hPz Mot Wagyef water and di oxane. The
resulting acid may be converted to the t|tIe conpound by using the
procedure described in Exanple 13 parts B, C, D and 'E. NHy 20 This conpound
may be prepared fromthe title conpouﬁamﬂﬂéﬁﬁﬁe 285 by using the procedure
described in Exanple 14. - |53 20 I\ 2004 A. Fxaayl c~ 287 C OyN /
NO_ HNND5 To a solution of L-Eroline |t/ myl® ester HNi \O O (1.06 g,

7.5 mml) in dry~DVSO (10 ml) we ﬁAL?rnltrofluorobenzene
lam ne (2.60InL, 15 nmol). The

(1.48 g, 8.4 mmol ) and dii sopropyl
resulting solution was heated at in a sealed tube 10 for 48 hours. The

reaction mxture was cool ed to TooNTtENMPETAtUrE and-partitioned between
brine and ethyl acet &%®2 Fokutdgneofistheapinaigidazelendren Riampletddy|
10 (8 mg, 0.027 mmol) in dichloromethane (1 mL) was added

isobutyryl chloride (28.7 mg, 0.27 mmol) followed by the
addition of N,N-diisopropylethylamine (0.047 mL). The
reaction mixture was stirred for 18 hrs. Then the

solvent was removed and the crude product was purified by
15 preparative HPLC as described for the title compound of
Example 1 to afford the title compound. ‘H NMR § (CDCL,)
13.80 (s, 1H), 7.35 (m, 2H), 7.11 (m, 1H), 3.90 (broad
peak), 2.81 (m, 1H), 2.27 (s, 3H), 1.97 (4, J = 5.8 Hz,

1H), 1.26 (s, 3H), 1.25 (s, 3H), 1.13 (s, 3H), 0.99 (s,
20 3H).

e "'%*Q
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acetate. The conbined organic extracts were washed with . water, dried over
sodium sul fate, and concentrated in 15 vacuo. Purification of the crude
residue on silica gel (7:3/EtQOAc-hexanes) provided 1.98 g (90% of a pale
yellow solid. 1H NVR (CD30D) 8 8.13 (1H, d, J=2.7 Hz); 8.02 (1H, dd, J=9.3
Hz, 2.7 Hz), 6.92 (1H, d, J=9.3 Hz), 5.01 (1H, dd, J=9.2 Hz, 3.9 Ft) 3.35
(1H, m, 3.30 (1H, 20 m , 2.3l (1H m , 2.07 (1H m , 2. 02 (2H,
1.38 (9H, s) . - 154 20 April 2004 B. cl The Part A co@@o%@rdi?@@444 g,
1.5 mmol) was dissolved in 1:1 CH2Cl2-trifluoroacetic acid (5 nlL). The
resulting 5 solution was stirred at roomtenperature for 12 hours. The
reaction m xture mas £, Lth toluene to
afford 350 ng of t| it e%%gﬂ?ﬁgggﬁd %ggwﬂ%gn%};ﬁg ‘%HV% ‘CD30D) 8 8. 26
(1H, d, J=2.7 H)® 8“‘TG)’ edy dgamidqineopyriqype hydypghlapidgy 10° J=9. 3
Hz), 5.20 (1H, d%ﬁltJ!cgsqz rm, 1359 mep}) - 3. 04 fadttioh mBtiiZze(dds n), 2.64 (1H,
m, g 27 (1H, g)smzx&a £@H30nhindl. Che®2N Bh{ Hlaa&u&rmi&éuir@iv&sgowpoygdd
may be prepar roce escri be

£d 140 LHE Mkl %%ﬂip?%j ngakﬁgﬂggg Phgcogule

in Exanple 13 part hi s

conmpound may be 'B?"éﬁa?‘%d‘}’?%??trﬂé £PE | P IRPOUIRE B W3R A HFedsi ng t he
procedur e descr i 1BnhExamTbe sofvest MyaanrePo@BY and the girndere of et hyl
4- bronoci nnanat epxfddubt gwa< pliDtjed b9 prdpeeative HRPLEI (L dedcdiv@w! ), and

par af or mal dehydeg 0.+ G+ B éorﬁgmin)a b ﬂsﬂgf@eu( 30 Mo egpstirred for 10

hr at reflux with continuous renoval of wa he m xture was cooled to
anbi ent t enp? atercsiughd (€D1P6eng r H5&Y. aTRELr el thu@ovder chridARRodr aphed on

silica gel (ethytcrqgtat.ed 18 ta)giyast he, degi,r edoprodecim,(@u2] g). B . ~~
~N HN-C NH O T tgr 3rorg1 Faﬁé Aﬁgray2 lgg g Vﬁ{)teg floégheJZO 5.9

correspondi ng aC|z |a siatponl |cat|

I’

15 Example 27

N "’/(LN

_/—<\N,NH =4

NH,

(o]

thl}(F=V)LDEt

(o)
20

To a stirred solution of fumaric acid mono ethyl
ester (30 g, 208 mmol) and di-tert-butyl dicarbonate
(57.7 g, 260 mmol) in THF (300 mL) was added 4-

25 dimethylaminopyridine (5.1 g, 41.7 mmol) in small
portions at 0°C. The reaction mixture was stirred at
ambient temperature for 14 hours, diluted with ethyl
acetate and washed sequentially with 10% aqueous sulfuric
aic, 10% aqueous NaOH and brine. The organic layer was

- 30 dried over magnesium sulfate and concentrated to afford
the title compound as a brown oil (33.g, 79% yield).
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20 April 2004 m xture of water and di oxane. The resulting acid may be
converted to the title conpound by using the procedure described in Exanple
13 parts B, C, D and E. $ Examml _e 290 This conpound nmay be prepared from
the title conmpound Exanple 289 by using the procedure described for Exanple
14. 10 A, \ ~O pZN ~ "' ~CEt 15 To a solution of ethyl 4-nitrocinnamate (0.5
g, 2.2 mmol) and cycl opentadiene (0.17 g, 2.7 mmol) in toluene (20 nL) was
added i M sol ution of diethylalunminumchloride (2.6 nL, 2.620n0r 2084hexane
at -78C. The resulting solution was stirred at -78C for 1.5 h and warned to
20 anbi ent tenperature and stirred for 12 h. The solution was washed with
IN NaCH sol ution, dri&d (MySO4) and concentrated. The residue was

chromat ographed on silica - |57 20 | 2004 gel (ethyl

acet at e: hexanes/ 1:4) to give the desired pKoduct (0.39 g) as a 4:1 m xture
of 2 isoners. B. "N OyN ~ ~HN- "~ NH 38u0 ester frompart A may be
converted to the corresponding acid via apordification wwth KOH in a

m xture of water and di oxane. The resulting acid may be converted to the
title conpound by using the procedure 10 described in Exanple 13 parts B,

C, D and E. W3N 02N ToHN iy rFi s:spenpicundf negcpvepplepphedyf romthe title
15 conpound of Exmbﬁoaﬂﬂm Ryqugd NGst Hay,pret eslwin@1fese rsobed, iiFExagpl e 14.

The foll owi ng Ex Q53 e rdlng to the
procedure describe eabov Qz %@g”ﬂ%{@%&“ﬁ% g% gl 8’"% 2004
Exanpl e # Struct urs°Chardeet aitz@enon 11'!75 réadidion aﬂaa;urew%aozﬁllefﬂr N ~ N/
NH ~=N NJ 294 ~ — 33fed tdNVcometd NN resulting clear red

10 solution was cooled to -78°C followed by the addition of

a solution of the compound from part A (33 g, 165 mmol)
in 100 mL THF. The mixture was allowed to come to room
temperature and stirred for 14 hours. The reaction
mixture was worked up as usual with ethyl acetate and

15 saturated sodium bicarbonate to afford a crude gummy
residue. This material was dissolved in 300 mL THF,
added a solution of LiOH monohydrate (7.92 g, 198 mmol)
in 300 mL water and stirred at RT for 14 hours. The
mixture was diluted with water, washed with ether, the

20 aqueous layer acidified with 10% NaHSO, and extracted with
ethyl acetate. The ethyl acetate extract was dried over
magnesium sulfate and concentrated to afford the title
compound as a brown oil (19.9 g, 56% yield).

o] HN o

25 c.

The acid from step B was converted to the title

30 compound via the corresponding ethyl ketone and a-
bromoketone by the procedure described for Example 13,
steps B, C, D, and E.
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295 ~ ~ 367 NO2 N ~~N~"NH ~=N NJ 296 O~ 364 ON ~ NN\~ NH ~. N~ ~NJ 297 O

364 OH N ~~N~"NH "=N - 159 20 April 2004 298 O 362 N ~~N\~~NH ~=N N
299 CF3 404 ON ~~N~~NH ~N ~N J 300 O~ ~ 0380/ \ N/ ~ N/ NH =N N 30l
~~30N/ ~N/ NH~NNJ 302 -O00 380 N ~~N\~ NM ~=N NJ - 160 20
April 2004 303 ~ ~ 366 NV ~ N/ NH~NN 304 370 N ~ N\ /INH ~=N .~. ~/~~N
The foll ow ng Exanpl es 305 to 314 conpounds were prepared a corﬂi 8 to the
procedure descri bed above for Exanple 252. 5 Exanple # .S?fSLﬁﬁr |2@ 4
Characterization Ms: (MtH' CI ~ 305 384 N ~~NN~NH =N N -O C 306 ~ ~ 384
N ~~N~~NH =N N -O - 16l

10

15

20

25

D.

(o] HN—/< o
HN

The compound from step C (200 mg) was dissolved in
1.5 mL methylene chloride, added 1.5 mL trxrifluoroacetic
acid and the resulting solution was kept at RT for 12
hours. The mixture was concentrated to afford the title
compound (238 mg, 100% yield, TFA salt) as a white solid;
MS: m/z 252 (M+H)".

E.

| —f—<\u’"" HN—{

NH;

To a stirred solution of the compound from step D

(20 mg, 0.08 mmol) and ethyl butanimidate hydrochloride

+ -
NH, I

OEt (14.5 mg, 0.096 mmol) in 0.5 mL DMF was
sequentially added PyBOB (62 mg, 0.12 mmol) and
triethylamine (0.033 mL, 0.24 mmol). The mixture was
stirred at RT for 14 h, added 0.2 mL hydrazine and
stirred at RT for 12 hours. The mixture was worked up as
usual with ethyl acetate and saturated sodium bicarbonate
to afford a crude gummy residue. This material was
dissolved in 1 mL MeOH, added 0.5 mL water and 3 drops
conc. sulfuric acid and the mixture was heated at 120°C
for 48 hours. The reaction mixture was subjected to
preparative HPLC (Cl18 column/water-MeOH-TFA 90:10:0.1 to
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20 April 2004 cl 307 ~ ~ 384 N ~ N/ NH>=NN -OF3C _ _ 308 ~ ~ 418 N

~~N~~NH ~N , ~--~J~""~NJ -OC 309 C ~~ 48 N ~~N~NH =N ~~J~'"~N-O0C C
310 ~ ~ 418 N ~~N~~NH ?=NNJ -O3l1 ~ ~ 364 N ~~N~"NH >=N ~~---~~NJ -O
312 378 NN ~~N~~NH ~-=N ~~--~~N -0 - 162 20 April 2004 313 ~ ~ 382 N
~~MNM~~NH >=N -~J~'"'"~-N-O O~ ~C 314 ~ 414 N ~ N/ NH >=N N -0 The

foll ow ng exanples were prepared in a manner simlar to that descri aed for
the preparation of Exanple 5 2S2. Exanple # Structure Char 20tAR! on MS:
(MH) " Ca 315412 N ~ N/ NH~=NN-~OC 316 ~ ~ 412 N ~~-N\ //"NH ~
~N,~..~3""""~NJ ?-0O - 163 20 April 2004 cl 317 ~ ~ 412 N ~~N~NH ~

>:N, ~/ N r--0 PRC9918. 1- sradignt\to-afiforfithe title compound as a pale
gum (7 mg, TFA salt); MS: m/z 275 (M+H)".

Example 28

N
N

5 NH2

1,1'-Carbonyldiimidazole (0.314 g) was added to a

o] .\\\\"\ou

solution of (0.3g, prepared as described

10 in WO 9933460) in 5 mL DMF. The mixture was stirred at
RT for 1h followed by the addition of aminoguanidine
bicarbonate (0.53 g). Stirring was continued at RT for
14 hours and the mixture was diluted with ethyl acetate,
washed with water, dried over magnesium sulfate and

15 concentrated to give crude yellow gum. This material was
triturated from ether to give white hygroscopic solid
{105 mg).

z\\‘
)

20

Acetonitrile (0.313 mL, 6émmol) was added at -78°C to
a stirred solution of lithium bistrimethylsilylamide (6
25 wL, 1M in THF) in 35 wmlL THF under argon. The mixture was
stirred at -78°C for 1h, followed by the addition of a
solution of the amide from part A Example 20 in 10 mL
THF. The mixture was allowed to come to RT over 1h,
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r--0Cl p 319 ~~ 430 N/ \" M-/ " NH\ =NNOC C 320 ~. ~ 446 N

~~-M_J " NH\ >NN-~0321 ~~392 N ~N~NH\ =NN ~O- 164 20
April 2004 / \ 32z 40s N \~N~~NH ~ ~N -~j~'~NJ t--O F 323 / \ 410 N
\~N~~NH \ >=N ,~/j~~N~O O/ \ C 324 ~ 442 N \ N/ NH\ ~N N ~O CF3 O
325 / \ 462 N \~N~~NH\ =N ,~/j''"'~NJ ~O CF3 0326 / \ 434 N \~N~~NH ~N
NJ -O - 165 20 April 2004 C F 327 ~ ~ 457 N/ ~~--N~~ NH =-N N ~N \ QJ
Cl 328 439 N ~ N/ NH=-NN~N~O"' C 329 ~ ~ 439 N/ ~ RO/Apii2004-N N ~N
/\Q] C 330 ~ ~ 439 N ~ N~"NH >=N ~/ ~NJ ~N /\ O~

diulted with EtOAc, washed with sat. sodium bicarbonate
solution, dried over magnesium sulfate and concentrated
to afford 1.3 g crude cyanomethyl ketone as pale oil. A
portion of this material (1 g) was dissolved in 20 mL
5 THF, sequentially treated with ethyldiisopropylamine (3
mL) and a freshly generated solution of diazomethane in
100 mL ether (used excess). The mixture was allowed to
stand at RT for 14h, added acetic acid to quench excess
diazomethane and concentrated to afford crude enol ether
10 (1 g). A portion of this material was converted to the
title compound as described below:
Potassium tert-butoxide (0.571 g, 5.1 mmol) was
added to a suspension of guanidine hydrochloride (0.485
g, 5.1 mmeol) in 25 mL EtOH and the mixture was refluxed
15 for 1h. The solvent was removed by distillation and the
residue was heated at 150°C for 1h. The residue was
concentrated from additional 25 ml EtOH and heated for 3h
at 150° and partitioned between water and EtOAc. The
organic layer was dried over magnesium sulfate,
20 concentrated and the residue purified by preparative HPLC
(C18 column/water-MeOH-TFA 90:10:0.1 to 10:90:0.1
.gradient to afford pale gum. Recrystallization from
chloroform afforded a white solid (0.1 g); MS: m/z 323

(M+H) *.
25
Example 30
HN-IN
ci S NH,
cl
A.
Y
c “"SOMe
30 Ci
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- 166 20 April 2004 F3C 33l ~ ~ 473 N ~~NM~NH >=N -~J~'~N~ ~N QJ C 332
A ~~473 N ~~-N~~NH ?=NN~-NO' C C 333 ~ ~ 473 N ~~N~~NH y=-N
,~[J~"~N~N/\O"' 334 ~ ~ 419 N ~~N~~~NH ~N ~N~ ~N /\O" - 167 20 April
2004 / \ 335 433 N \~N~~NH =-N .VT"'~~N ~N /\O" 336 / \ 437 N/ \~N~~ NH
~NN ~-N/\O-" O/ \ O 337 ~469 N/ ~ N/ NN=N_N ~-N/\O' CFrs O 338

489 /| \ NN ~~N ~~NH ~-=N ~j ~'~N ~N (\ O~ The foll owi ng exanpl es r
prepared in a manner simlar to that described for the prrerggr'gaqr\lll\ﬂéﬁsﬂf
Exanple 5 174. - 168 20 April 2004 339 ~ ~ 349 N-N-N ~.J ~ ~ NHZ

This compound was prepared in a manner similar to
that described for the step A comopound of Example 7.

B.
o
cl ~L_oN

5 Ci

To a solution of 0.11 g (2.7 mmol) of acetonitrile
in 20 mL of tetrahydrofuran was add 2.2 mL (3.3 mmol) of
10 1.5 M butyllithium at -78°C. The solution was stirred for
30 min at -78°C and a solution of 0.3 g (1.1 mmol) of the
part A compound in 10 mlL of tetrahydrofuran. The
resulting solution was stirred for 2 hr at -78°C and 20 mL
of saturated NH,C1l was added warmed to ambient temperature
15 and concentrated. The residue was then extrated with
ethyl acetate. The organic layers were dried and
concentrated to give a yellow oil which was not further
characterized and was used for the subsequent reaction.

20 C.
HN—N

N
Ci w S N’,.l2

Ci

A solution of 0.31 g (1.1 mmol) of part B compound

25 and 66 mg (1.3 mmol) of hydrazine monohydrate in 30 mL of
ethanol was stirred of 6 h at 80°C and cooled ambient
temperature and concentrated (Z.Fomum, S.R.Landor,
P.D.Landor, G.W.P.Mpango, J.Chem.Soc.Perkin Trans.l, 1981
2997). The residue was purified using preparative HPLC

30 as described for the title compound of Example 1 to
afford 50 mg (16%) of the title compound, MS: m/z 296
(M+H)*.
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340 363 N-N-N~N NHy F 341 ~ ~ 367 NN ~ N/ NH~-NN~ NNy Cl C 342 ~ ~ 403
NON N~N NH2 MeO ~ ~ CI 343 399 N~~N ~ NH ~'N N~NHy Cl F 344 ~ ~ 417 N~-N~-N~-N
"' NH2 -O - 169 20 April 2004 A. 5 B~ N~ ~ N /JH N~N ~N Sodi um hydri de
(270 ng of 60% 7 nmol) was added to a solution of tert-butyl cyanoacetate
(850 ng, 6 mmol) in TR F (20 nL) . After stirring for 15 mn. , solid 10
pyrimdine fromexanple 2S2 part A (1.0 g, 2.8 mol) was agﬁegyﬁﬁﬂ t.he
solution was heated at 60C for 2 days. Additional tert-but Qéetate
anion in THF (30 m.), prepared from1l.7 g (12 mmol) of tert-butyl
cyanoacetate and 560 ng of 60$% NaH (14 nmol), was added and the 15
tenperature was increased to 85C. The solution was stirred at that
tenperature for an additional 24 h. Theﬁ§£#%§;£p was neutralized to a pH of
7 and extracted with Et OAc. The conbi ne t OAC extracts were dried over
bTRi ned was 20 dissolved in 30
[,on of the reaction

MyS04 . and concentrated. The crude resi
m. of TFA and heated at 60C for 30 n
m xture at reduced pressure foll owed | ash r onat ogr aphy on silica gel
(10/1/0.1 CHzCl z/ MeCH NHOOH) gave 200 of the*itle conpound followed by
400 ng of the title conpound of Exanpl 1346 25 part A - 170 20 April’
2004 s. NH J The title conpound from_par'r A _above (180 ng) was coupled with
3-chl or 0- 4-f 1% or ophe bo o IC a i ordl o the procedure descri bed
for Exanple 234 to a?¥or gﬂé“ 88%&% YIRERISaI t after
purification by ¥t éBa‘F‘Iatqfv@emfel( I'!emﬁfﬁeéne splutien d#s@r M@éﬂicﬁor Exanpl e
1). M5 nmlz 411 Therhixtd® Aas Brodied\ td\ o°c Jdddt 4 Buhy -(N. b Guidle bEtde conpound

was obtained by ddifos@iRent2aPIRGRUN CelaTehRBA-2PONR S Qhaky @M 345 part
A - 171 10 mixture was stirred for 2 h and concentrated. The

residue was diluted with brine and extracted with ethyl

acetate. The organic layer was dried and concentrated.

The residue was dissolved into 10 mL of methanol and 2

drops of concentrated HCl was added followed by 10 mg of

15 PtO,. The resulting mixture was hydrogenated at ambient
pressure for 2 h and filtered. The filtrate was

concentrated. The residue was purified using preparative
HPLC as described for the title compound.of Example 1 to
give 10 mg (33%) of the title compound, MS: m/z 311

20 {(M+H)*.
Example 32
HN~—r
Ci S NH,
Cl
25

To a solution of 85mg (1.8 mmol) of propionitrile in
10 mL of tetrahydrofuran was add 1.2 mL (1.8 mmol) of 1.5
M butyllithium at -78°C. The solution was stirred for 30
min at -78 °C and a solution of 0.173 g (0.62 mmol) of
30 Methyl 2-(3,5-dichlorophenyl)-3,3-dimethyl-carboxylate in
5 mL of tetrahydrofuran. The resulting solution was
stirred for 2 hr at -78°C and 20 mL of saturated NH,Cl was
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20 April 2004 s. The title conpound frompart A above (400 ng) was coupl ed
with 3-chl oro-4-fluorophenyl boronic acid 5 according to the procedure
described for Exanple 234 to afford 287 ng of the title conpound as a TFA
salt after purification by preparative HPLC (conditions are as described
for Exanple 1). M5: mz 485 (MtH)+ 10 IH The title conpound from Exanpl e
346 (35 ng) was treated with 5 ml of 6MHClL and the resulti soL%}é‘gn was
heated at reflux for 24 h. Concentration of the 15 reactlo

reduced pressure followed by purification by preparative HPLC (conditions
are as descrlbed or | e 12 afforded 25 ng of the title conpound as a
TFA sal t. 6"’?% bzent tempopatinE AN RRCRPEIRtAG titl e
conpound from B(%msptresgdma @28 then extractedteithiwethyleracesstes.odiThm hydr oxi de
i n aqueous MeCH.orfmafhie Ifmtkt wdi@ a‘rxéwraadma&mdéaai»szﬁt@tcorgixte% for 24 h.

Purification of e i0 f t cribed for
Exanpl e 1, gayve ?ﬁg&o?ﬂ e‘i{;?‘})&l%‘@ &éiu%g%{eﬂ Sﬂ%g ’T3° (400 MHz,

CD30D) 8.72 ( 3pd 3719 (0g75 fmpd) of) hydwazipe gonohydyateg 7y
7 48 10 (m 2) ,wap 464¢dr Fheosolution Was, sgiged( for 28 h at reflem 3) , 2. 34
(s, 3), 1.85 (mcdaledTb@ éMéMm@pmbe&na\%ﬁc@ﬁwwd wecording to the

procedure descr'%&%idﬁgowg%'%ﬂglfégﬁngé g éﬂﬁ%ﬁt as descrlbed
#St ruct ur eChar ac% eri §at | oqf ~ ~349H / vNO - N% 350~ ~353~
H-N~ ~ ~ \ N~ - N o7 3¢ titlsocomp R/BP%%‘f ~~'P\% N~ N F3C

10 of the product, MS: m/z 310 (M+H)*.

Ozone was bubbled into a stirring cold solution of

X

(3 g, 21 mmol, prepared as described in WO

9933460) in dichloromethane (50 mL). The reaction was
monitored by TLC (20:1 hexane/ethyl acetate). Upon

"20 completion of the reaction the mixture was purged with
nitrogen for a few minutes followed by the addition of
Hunig's base (N,N-ethyldiisopropylamine, 5.44 g, 42
mmol). Stirring was continued while the reaction warmed
to RT. The reaction was washed with 0.5 N HCl, water,

25 and then brine. The organic layer was dried over MgSO,;
filtered and concentrated in vacuo. The title compound
(0il, 2.10 g, 69 % yield) was isolated via silica gel
using 10% ethyl acetate in hexanes.
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352 ~.\ 387 ~~N\~ NH -N~ N Me Me 353 ~. ~ 347 ~~-NN~ NH-NN3 54 C / -~

_ 353 N/ NH-NNJ F 355 ~~351 N~~N/JHNC 35 Cl ~~ 387 N\NN~J HN
- 174 20 April 2004 What is Clainmed is: A conpound having the structure
a n~RR- ~1ZR whereinnis 4, Xis N, Zis a heteroaryl group; Rl

i s al kynyl, al koxy, al kenyl oxy, al kynyl oxy, (alkyl or aryi)35i (where each
al kyl or aryl group is independent), cycioalkenyl, am no, alkylam no,

di al kyl ami no, al kenyl ami no, al kynyl ami no, aryl ai kyl ami no, é¥beWéﬂEMoalkyl,
cycl ohet er oal kyl al kyl , heteroaryl, heteroaryl am no, heteroaryioxy.

arylsul finyl, arylsulfonyl, thio) alkylthio) alkylsulfinyl, alkylsulfonyl,
het er oar yRhi o, hetemoaryl sul finyl, heteroaryl sul fonyl, hal ogen, hal oal kyl,
pol yhal oal kyl , pol yhal oal koxy, am ngtdhi anpnosul fi nyl, am nosul fonyl,

al kyl sul f onyl am no, al kenyl sul f onylé&m Kynyl sul f onyl am no,

aryl sul fonyl am no, heteroaryl sul fony no,” het eroaryl am nocar bonyl
hydroxy, acyl, carboxy, am nocarbonylsal kyl carbonyl oxy,

al kyl car bonyl am no) aryI car bonyl oxy._aryl carhanyl am no,
het er oaryl car.bonyl ox het er oaryl car bonyl am no, cyano, vitro

al kenyl car boryl am nd® &I 3MFREeRrHomPeant HRPYos| %yflar‘?ﬁnoﬁa'fsb(ﬂﬂ‘ﬂén’rrho
al kenyl am nocar b@nlylloemmmhan&l k¢ omil)amagoaddsagony| am no,
~ryl ani nocar bonyggﬁneaglpmp@waﬁyiﬁanaozaﬁwa%@én @2 @) kaxyear bonyl ani no,

al kenyl oxycar bog, § fsm NPne @el§¥9¥$r9Wa%a§QEMe%n‘kQPa]]6a5¥LO&Q/&Q:r Lonyl ani no,

het er oar yl oxycar | am no, am nocar bonyl am no am nocar bonyl oxy,

al koxycar bonyl aﬁPi%“—ntl wes (rﬁm%??l“br"aﬁl‘ { o@fzs’r"k];ﬁ cem%‘ffé‘ ‘W8t aryl or
al kyl subst ilOuesbdidcan-pe d.ndepenicai®) | yaslafuristled orial shkieh 981lone anot her
to forma ring) chadcdF6abhy ubRSE GRNRBthil kiberat AR Gehhgsildscnye,

- NR6( C=NR7) al ky@x]aent NR6( C=NR~) het eroaryl, -NR$(C=NCN)-am no, O O _| R B\
n. pyridi ne- N-oxi ORRs NO.-N/ . n~~n~ (when: Qis Oor lii and n'
is 0, 1, 2 or 3) or 8RO O--CCH CI-R8" ~ tetrazolyl, pyrazolyl, thiazolyl,
pyrimdinyl, imdazd#-e, oxazole, or triazole, POOR')(R'), (where R' and R’
are independently al kyl) aryl) al koxy¥~ aryl ooy, heteroaryl,

het eroaryl al kyl , heteroaryl oxy, het@yoarykal Koxy, cycl ohet eroal kyl

cycl ohet er oal kyl al kyl , cycl ohet er oal K , or cycl ohet eroal kyl al koxy); R6,
R~, R8, RSa gnd R9 are the sane or ditfrent and are independently

hydr ogen, al kyl, hal oal kyl, aryl, hetereary——aryl al kyl, cycl oal kyl,

(cycl oal kyl) al kyl C Ltuted or
substituted with frglr%e ¥g&f%b§:§:§59§ﬁ%;stl ?,[l}gg Iﬁeh’ﬁ@ R HQ t?SSApg”rh‘%l 2004 Rz,
R3 and R4 are tF8%ale 76r9diX’f Breh ’é’n&e‘é’Faé‘Ydﬁag a1 9 2% Ky 1

al kenyl , al i@fnylwasafdmexpy addiegyhnxexceabkyhyd oryd E(Od-hlkypnd-?f aryl )38| (where
each al kyl or ar&hz@ﬁ&%ﬁné&ﬂ l&dﬂ@ﬁ“ﬂﬂﬂb}led%bdad)w| coted eahdeind ,  ani no,

al kyl am no, di al kyl g A%red noif@éxkxgﬁfé@ﬁﬁ &leakkyl amino, aryl,
aryl al kyl) aryl am no, ? ohet.er oal teroal kyl al kyl ,
het eroaryl, het éirlé‘é?‘ﬁ sh&[%? RASAORY, héf'r?ii?’n ign 8? yRSTE nyl,

aryl sul fonyl , t Hcad. alThel F%Q*}loal W% sﬁ}llFPrM thaprgh ﬁjpﬁéh‘}? pad and :
het eroaryl t 250, dnet ssehyl ad frefniylred hiel eacwds.y| Thé fompls) thaleogen, hal oaI kyI

pol yhal oal kyl') Q@r} hEQNY o1 8M ﬂcﬁ hi;@y PHU1AGSWAS '1@;\5llat@<§nﬂ%sm fonyl,
al kyl sul fonyl am n

K sulfon m no, al ny onyl am no,
aryli sul f onyl ami i3 1ﬁ%t¥ﬁo§4”fﬁ“§‘\5f’? A Jﬁﬂx‘k #%Fn nocér vl
aryl am nocar bonyexahes er oar yl anmi nocar bonyl ) hydroxy) acyl, car boxy,
am nocar bonyl, al kyl carbonyf, al koxycarbonyt, al kyl car bonyl oxy,
al kyl car bonyg@m no, grytcarbonyl, aryl carbonyl oxy, aryl carbonyl am no,
het er oaryl carbonyl, heteroaryl carbonyl oxy, Q,et eroaryl carbonyl am no, cyano,
vitro, alkenylcar bonyI am no, al kynyl car bg amg;o, al kyl am nocar bonyl am no,
al kenyl am nocar bonyl am no, at kynyt aty am no)
arytam nocar bonyl am no, heteroaryl a ar bonyl am no, al koxycar bonyl am no,
al kenyl oxycar bonyl am no, al kynyl oxycar bonyl am no) aryl oxycarbonyl am no,
het er oar yl oxycar bonyl am no, am nocar bonyl am no, al kyl am nocar bonyl oxy,
al koxycar bonyl am no) 1, 1-(al koxyl or aryloxy)?2al kyl (where the two aryl or
al kyl substituents can be independently ?Eflned) or linked to one anot her
to forma ring), S(O 2R6R7) -NR6(C=NR~)a - NR6( C=NR~) al kenyl , :
-NR6( C=NR7) al kynyl, -NR6(C=NR7) heteroaryl, -NR8(C=NCNram no, O ~ Rs ~p\~
~a~ pyri di ne- N- oxi de,




008 ~R .~-N~RBNO-N/ (where Qis Oor I-hand n" is 0) 1, 2 or 3) or
NRBR9 O -c-ca-cl-Re' ; tetrazolyl, pyrazolyl, pyridyl, thiazolyl,
pyrimdinyl) imdazole, oxazole, or triazole, -PQR")(R 4), (where R' and
R are independently al kyl, aryl, alkoxy, aryloxy, heteroaryl,

het eroaryl al kyl , heteroaryl oxy, heteroarylal koxy) cycl oheteroal kyl,

cycl ohet eroal kyl al kyl, - 176 20 April 2004 cycl oheteroal koxg) or

cycf ohet er oal kyl al koxy); and may be optional |y i ndependent 120 ARMA00dut ed
with fromone to five substituents, which may be the sane or different;

i ncl udi ng phar naceutgcglhgl@rgq:«%pgﬁgl% E ?qieff’p‘ (g ggi ther eof, and

al | stereoi somer Ggher%% y

i m dazol -4-yl, 5-al kY191 8% orIrlﬁt?![l%‘?'lnSc§'%1l8al“kqu -Rildg@et)- 4ny| | then R
cannot be or i ndigHkorPMsshars A26] BL) besz ot hiredolederonibesginmiadaznl e and (2)
R is exclusive Tof tBig lobeezdni daz@lmwlhaﬁm%hsuﬁtﬂh@ummem as

e e o 2 BTzt Qblo mecCa %o\ G PRI 1361 REROLA N B 1 1O 4

het er oat ons, nltrog HE 'he eroaryl group

bei ng attached toaf:E’emf &8F '6‘?mttﬁée?mt?ye3&Fe AL e’érFW&FFh‘Eﬂ'etﬁPtrogen or
carbon atom 3. TPREtiFhesdilatededithedichl@ontthadnenhed evashatl vidst one of
R-, R2, R3 and R41i:s solpkion dewatonradd sdeurkiea apmeoynd tas dﬁj‘ah@ed in

Clai m 1 wherein 1yks JIJE Q@%&i %ve?nﬂlf?ﬁ @Jﬁ?%ﬁk@ént@%é’i ﬁqgfgme the

al kyl t hi oi m zoI & am naQ
oxazol e, (al Kandyl X?‘n 8fe? VXZB’rJe B‘Eﬁz?ﬁ?‘il’ z‘é‘l‘%1 ethehot h| azol e,
am nooxazol e, arfafob3kaN azoqhechlerammamm (R oiLe, and solid NBS (475

al kyl (al kanoyl amigno} i et daazD) eqasalahcyéd aNrhe)ddiic88d wds monitored by

aryl am nocar bonygram f @h{gyé )d b

al koxycar bonyl anj nogall%l dazﬂ o eﬁv’(coalrlbo”q A no%%lyk%ﬂ?l m_dazol e,
aminotri azol e or'di am TR §heca SelTHRr BB VUSRS i45e8tM Claim 1
wherein the R1 (ﬁcﬁﬁﬁtw ane§stituted within fromone to five of the

foll owi ng groups: al kyl, al kenyl, alkynyl, alkoxy, alkenyloxy, alkynyl oxy,
(al kyl or aryl)3Si (mhere each alkyl or aryl group is independent),
cycl oal kyl, cycl oal kenyl ,- am no, al kyl am no, djal kyl am no," al kenyl am no,
al kynyl am no, aryl al kyl am no, ary!l ,naryl am no, aryl oxy,

cyc: | ohet er oal kyl , cycloheteroalkyP qf aaryl , heteroaryl am no,

het er oaryl oxy, axylthio, arylsulfzr 208 pri | 2004 aryl sul fonyl ,
thio, al kylthio, alkylsulfinyl, al eteroaryl thio,

het eroaryl sul finyl, Tiet eiobs \Hompbilitdylas padpagea, f4um eaék\d coppbudial oal kyl

such as CF3 mnd a@é%lbaelyépﬂaké% Qx%y Seh ?éd&é%?*Q?é“fLoﬁaQEé%ZO,

t hi |
RV R - IR e TR R G s

het er oaryl sul fo Wghl no, al kyl am nocarbonyl, aryl am nocar bonyI

het er oaryl am nocar bonyl, hydroxy, 10 acyl, carboxy, am nocar bonyl ,

al kyl car bonyl , al koxycar bonyl, al kyl gachonyhexy, al kyl carbonyl am no,
aryl carbonyl, axyl carbonyl oxy, aryl carbonyl am o het er oaryl car bonyl ,

het er oaryl car bonyl oxy, heteroaryl carbonyl anj n ano, nitro, 15
al kenyl car bonyl am no, al kynyl car I am nocar bonyl am no,
i m nyI am no,

al kenyl am nocar bonyl am no, al kyny

aryl am nocarqsonyl am no, het eroarylRagnocar bonyl am no, al koxycar bonyl am no,
al kenyl oxycar bonyl am no, al kynyl-oxycartonytamno—20 aryl oxycar bonyl ani no,
het er oar yl oxycar bonyThénicible emaeend sy PerRared Eidmy ExamRikscaPbony| oxy,

1, 1- (al koxyl or skey|Dxpnpakidlas( dbsreibeliein Bxafple 10r seek\H. Théstituents

can be i ndepend%hﬂc@%b”ﬁ&la%d'éé‘kﬁﬁ E10ng) Rt hel1dw o268) @ ring, such
as 1, 3-di oxane qf, el%§ 2R6R~, N (C=NR~)al kyl, 1di~ Ra
NR6 ( C=NR- ) al keglﬁ kynyl . p~ ~a

NR6( C=NR~) h eroaryl -NR8(C-NCN) am no, pyridine-N-oxide, gs O- WRs ~O
N/ a. ~a. Q30 NR8R9 Om(where Qis Oor 2 and n' is 0, 1, 2 or 3 ) or
AC-CH G R~ ; tetrazolyl, pyrazolyl, pyrydyl, thiazolyl, pyrimdinyl, - 178
20 April 2004 im dazole, oxazole or triazole; -PQ R13)(R14) (where R13 and

R14 are independently alkyl, aryl, alkox§® -aryl oxy, heteroaryl,
het eroaryl al kyl , heteroaryl oxy, heteroaryl al koxy, cycloheteroalkyl;
cycl ohet er oal kyl al kyl ,



5 cycl ohet eroal koxy, or cycl oheteroal kyl al koxy); R6, R~-, RB, Rea and R9 are
i ndependent |y hydrogen, al kyl, hal oal kyl, aryl, heteroaryl, arylalkyl,
cycl oal kyl, (cycl oal kyl)al kyl or cycl oheteroal kyl, which substituents may
be the sane or different fromeach other 10 and may be the sane or
different fromthe base R group. 6. The conpound as defined in Claim1l
wherein RL is substituted with one to five of the follomﬁn%mf @at' ents:

al kyl , al kyl am nocarbonyl, aryl am nocar bonyl, heteroaryl am 1, 15
al kyl car bonyl am no, heteroaryl, halo, aryl, cycloal kyl carbonyl ani no,

aryl carbonyl am no, heteroaryl carbonyl am no, al koxycarbonyl am no,

guani dinyl, nitro, cycloheteroal kyl, mEaybdxyigar bonyl am no,

het er oar yl oxyl car bonyl am no, uriedo (where the uriedo 20 nitrogens may be
substituted with alkyl, aryl or heteg 2t erocycl yl car bonyl am no
(where the heterocycle is connecte® gonyl group via a nitrogen or

carbon aton), al kyl sul fonylam no, ar}

het er oaryl sul fonyl am no, Rz~ ' o R21 ~J 25 Ruseradis: CHR~. -C -R-
R 5- ~r -Rz4 R~ R23 R4 and R25 are independently hydrogen, alkyl, 30
al kenyl , al kynyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl, cycl oal kyl,

or cycl oal kyl al kyl; R2o~ R21 R22 gfe\i nd%)e dently hydrogen, halo, alkyl,
al kenyl , al koxy, aryloxy) aryl, ar Ry T atokyiNrer capt o, aryl ner capt o,
cycl oal kyl, cycl oal kyl al kyl, - 179 0 April 2004 heteroaryl,

hete.roaryl a:3 kyl, hydro~cy or haloal kyl ~ and these preferred substituents
may either be directly attached to R-, or attached via an al kyl ene chain at
an open position, whfeR stbsTindeststinmy ofethehaldehdeofren fst@peAt from each
ot her and may bé&Exahplsate (e00 did,f @r 2nimdl) opn tdiehbésaneRhané oy m) The

conpound as def iyagdaadedClcai-Be dh AL ehel SrigHeldZMH Lpnafaari i gdazol e,

al kyl i m dazo]e, alkylthiao dazol'e |.kylthio no) i_n dazql e,

ani no( al kyl )Man &azgr!ég 5m°?g1ée%eaﬁléﬁ%’1°§i Hﬁiorlgezﬂlﬁe‘% ?ﬁel%g'fﬁf(juﬁﬂdas
defined in O ai rAte GPLYSStnvaRcaRoved \iRvecePq The &itlRg FOMPOUpdR x, ~~ ~ js
R -X 1 R~V R- Ywhihe sdigous3B ag, dei% yddlén wasaiselhvelefaim aR2 and R3 are
i ndependent|y Hsihougrgel k¥hdmd Qg &de0sENyLacat e iaNHekimeaNdsRS are each
hydr ogen. 10~ Th:%ectg{r‘pe%l{nd as defined in Claiml wherein R2 and R3 are
independentl}/ Hor tower "alkyl, and R4 and R5 are each H, and R~ is

het er oaryl . 11~ The compound as defined in Aaiml wherein R~is / s N ~
~\~Nr ~~ N N N=pr N\N1\ ~NNN~~N-N~ _ 12 . The conpound as
defined in aim1l wherein R, R2, .R3 and/op R4 may be joined together with
the N atom and/or carbons to whichothgy afelattached to forma nonaromatic
ring. 180 20 April 2004 Z3. The polind ®as “defined in O aim8 werein
RRR R aR3I~~n-1R-1/71is"'" ( ~&¥R

The title compound was prepared from step A compound

as described for the step C compound, Example 33.

0
0
: OH

A solution of the ester from step B in a 1:1 mixture '
of dioxane (10 mL) and 10% KOH (10 mL) was heated at 50°C
25 for 1 hr. The reaction was acidified with 1N HCl to pH 2
and was extracted with ethyl acetate thrice. The
organics were combined, dried over MgSO,, filtered and

20
cC.
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R4ssR RI~/ R1RI-Nor RR Rs 14, The conpound as defined in Gaim38

wherein s s R31'1~, R3. RR- ~~i~R R~ Li""~~ . R~ 15 ~a Rt,~~~Ra
RA/ NWM NHZH' Ar NN NAr N/ N The conpound as defined in Caim1l having
the structure RB1 R~~3RX _\/ g~~~ ~I B (R3~ = alkyl, haloal kyi,
aryl, heteroaryl) N~\R27 NN N ~ NH (RZ~= alkyl or aryl) NNNA N/> N (Ar
= aryl or heteroaryl) O Ar N NN NNH 20 April 2004 Ar NNH N/~ N
N NNN A N ~N/ J ~=N~NR3 A N ~Nr J~N~N_ R20April 2004

concentrated in vacuo affording the carboxylic acid as an
amorphous solid (410 mg, 93% yield).

D.

A solution of the carboxylic acid from step C (800
mg, 3.91 mmol) and CDI (1.27 g, 7.82 mmol) in
tetrahydrofuran (20 mL) was stirred for 30 min at RT.
Triethylamine (2.2 mL, 15.64 mmol) was added followed by

10 0O,N-dimethylhydroxylamine HC1l (763 mg, 7.82 mmol) and
DMAP. The reaction was stirred at RT for 16 hrs. The
reaction was diluted with a 1:1 mixture of diethyl ether
and dichloromethane and washed with brine. The organic
layer was dried over MgS04, concentrated and the crude

15 product was purified by silica gel chromatography using
50% ethyl acetate in hexanes; MS: m/z 248 (M+H)"*.

E.

20 The title ketone {oil, 95% yield) was prepared
according to methodology used for the preparation of step
C compound, Example 13, MS: m/z 217 (M+H)*.

F.

25

The title alpha-bromo ketone (o0il, 85% yield) was
prepared from the step E compound by using the procedure
of the step D compound, Example 13.
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(R~= alkyl or halo) n ~~/ ~HR-x,” ~ NR VNIR. R~A N ~ N/ J =N
N Nu (Nu = al kyl -0, alkyl NH, (alkyl)ZN, alkyls or alkyl) , R= n R ~~
~~~NH IS ~~ 16 ~ The conpound as defined in'Claiml wherein R is
phenyl tetrazol e, 1-(2, 4-di hal o-5 al koxyphenyltetrazol-5-yl,

al kyl phenyl tetrazol e, hal ophenyltetrazol,

1- (2- al koxy-5hal ophenyl)tetrazol -5-yl,

1- (3-al kyl r 4- hal ophenyl )tetrazol -5-yl, al koxyphenyl t et r azol28, April 2004

al kyl (hal o) phenyl tetrazol e, al koxy(hal o) phenyltetrazol e,

al koxy(al kyl) (hal o) phenyl tetrazol e) phenyl -al kyl - pyrazol e,

al koxyphenyl - al kyl - pgr.azol e, hal ophenyl - al kyl - pyrazol e,

al kyl (hal o) phenyl al kyl - pyrazol e, alkylphenyl al kyl - pyrazol e,

al koxy( hal o) phenyl - al kyl - pyrazol e, 3 phenyl al kyl - pyrazol e,

di hal ophenyl - al kyl - pyrazoi e, di ai ky? - pyrazol e,

al koxyphenyl - al kyl pyrazol e, hal ophen aloalkyl- pyrazol e,

| pyrimdi ne,

phenyl (hal o) pyr i mi di % g@eg&l@a{{rﬁdm@w%ama' pm}g,@y&,fgg%y{éfmd' ne,

di hal opyri m di ne, alo di ne
di al kyl (hal o) er’?ﬁ (? ﬁBa ﬁa'r‘ RYPByY i TA° BPWé “ﬁllﬂ RYPPYTHAR di ne,

al koxyphenyl rlﬁiﬂrﬁéedaﬁqubﬁﬁthFkém phei eertiound of Example

di al kyl phenyl ( al kpxwepysjanzdiney+ml*kyl (hal o) phenyl (al koxy) pyri m di ne,

al koxy( hal o) phenyl (al koxy) pyri m di ne, d|halophenyl(dlalkylanlno)pyrlnldlne
het er oaryl (di hal ophenyl ) pyri m di ne, hai ophenyi pyri m di ne,

al koxy( phenyl ) pyri m di ne, hanaIkoxypﬁ%ﬂ@gﬁy¥§nldlne
phenoxy( phenyl ) pyri m di ne, heteroaryl (pheryl S%‘ m di ne,

di al koxyphenyl pyri m di ne, dial kyl ph#

cycl ohet er oal kyl (phenyl) pyri m di ne & 534y =Id¥bhenylpyr|n1d|ne

cycl ohet er oal kyl (di hal ophenyl ) pyri hd1opheny|(a|koxy)pyrlnldlne
al kyl (hal o) phenyl pyri m di ne, nitropl

di hal ophenyl (@l koxy) pmnwhmepoﬁpdnbm(y:abeméppyédm;dmnaxample 35,

al kyl car bonyl pheg,yépoygr EohsHuRg) a %‘@H&XLQ&” x{rbﬁéﬂﬁle 13 step E; TFA
aIkyIthlophenyIp¥ %n1d|ne al_ky

hal.ophenyl )tri a
al kyl ( hal o) phenyF2%l ﬁ??)i%lgzo’r Yéleggh'%? d5}£6p€9r8i dhHR N j alkyl - 182
20 April 2004 phenyllnldazopyrldlne, hal ophenyi i m dazopyri di ne,
di hal ophenyl i m dazopyri di ne, al koxyphegaigiel 8azopyridine. - - The conpound

as def I ned i s O ai M inher giencBodihdCrBeRTsdlle, Rt 130Gk Okt yR1dS H R

is 2,3-dihydrobenzoturan-4 Itetraz
2 2 0 o or o RSt RBRTHh o, ) TRRID, BiTbL, o thafl seacribed for

3. chl or ophenyFhe @LYPQE%TFLSS!D?I t% G&%ﬁl?ﬂ“@f’ﬂnﬁé{%ﬂ‘ﬂ‘@ﬁ 26l My |
3- met hyl phenyh)% aetssazmts)5:- yl , 1-(2-chl orophenyl )tetrazol - 5-yl,
- met hoxy-5-chl oro)tetrazol - 5 yl,

net hyl - 45 cht orophenyl ) tetrazol - 5.yl

nmet hoxy- g chl or ophenyl )tetrazol - g*???lea

met hoxyphenyl )tetrazol - 5-yl, Q

met hoxy- 5- chlorophenyl)tetrazol ] >~N>“

chl or ophenyl ) - 3- et hyl pyr azol
-fl uorophenyl) - 3- net hyl pyrazol yl,
- met hoxyphenyl ) - 3- net hyl pyr azel=5 "1

, 5-di chl or ophenyIT)}eBEﬁ@tmy'bpgqstazbl(TBAyéa;lt, yellow solid, 50 %

chl or OphenY£'lefd)eEvQ¥| £64 -fir ¥l manner similar to that described

hl - | -
,Z d?:rgtlh {TE E.% Qe %mktehl Py rg.lz.QJ[e %o}{\{aound of Example 34;

2

3-

2-

3-

2-

3-

3

3

3

3-

3-

2 ey

3-chl oro- 3 fIUﬁr Hbﬁ??)@% thylpyrazol 5-yf,
3-trifluoronethyl phenyl)-3-net hyl pyrazol - 5-vyi,
3
3
3
3
2
3
2
3
2
2
3
3

-chl orophenyl ) -3-trifluoronet hyl pyrazol -5-yl,

- met hyl phenyl ) 3- net hyl pyrazol - 5-yl,

- chl or ophenyl ) - 3- et hyl pyrazol - 5-yl)

-chl oro-4-fl uorophenyl)pyrimdin-4-yl,

- chl orophenyl ) pyri m di n-4-yl, 5-(3-nn?%ylphenyl)pyrinidin-4-y|,
-trifluoronet hyl phenyl)pyrimdin-4-yl,

, 4-di chl or ophenyl ) pyri m di n-4-yl, 5-(2,5-di nethyl phenyl ) pyrim di n-4-yl,
, 4-di chl or ophenyt) pyri m di n-4-yl, 5-(~, 3-di net hyl phenyl ) pyri m di n-4-yl,
- met hoxy- 5- chl or ophenyl ) pyri m di n-4-yl,

- met hoxy- 5-f | uorophenyl ) pyri m di n-4-yl,

- et hyl - 4-f | uor ophenyl ) pyri m di n-4-yl ,

- (
(
(
(
(
(
(
(
(
(
(
(
(
(
- (
(
(
(
(
(
(
(
(
(
(
(
E
(3-chl oro-4-fluorophenyl) - 2-net hoxy- pyri m di n-4-yl,

AR AR AR AR 4 A0 A Al L



N N~~~NNHRNHy " ~J g NHcl HHN-H Ncl ~ ,NN-N" NH, C
NH N=N " NJ 20 April 2004 c. ¢l / \\/ \ ¢l / \¢c)cl ~- NN
NN ~~ N~N~-M ~~ N~~ NNNH( H,, HCO / \ o0 \ / / \ ¢l -N N NN
N\~NH N ~~N N, ~~N~~~ N~N~N ~~. ~(~~ J N~\NH N4y NN, N, C / \ C
NH NN-N/ ~ N ~~.NNNN \NHy NN HNHZ , NHNZ\ C \ ~\ cl
N~N~~11 ~NNNNNHSNNHNR2 H, & / \ N\~NHN-~~N~/u/
N~~\ C -NNNNNHNH, NN~NI I ~>NN~N|210M'|@PO1‘<|N~NH
N NN

Example 39
N
LD

N

H

The title compound (TFA salt, yellow oil, 60% yield)
was prepared via the corresponding ethyl ketone and
5 alpha-bromoketone using the procedure described for the
synthesis of the title compound of Example 35, MS: m/z

1929 (M+H)".
Example 40
(o]
N k
[ D—nit
N
H
10
The title compound (TFA salt, tan solid, 12 % yield)
was prepared from the corresponding alpha-bromoketone
using the procedure described in Example 13 step E; MS:
m/z 256 (M+H)*.
15
Example 41
B
\
Cl N
H
A.
(o]
cx\©/<l)Lo/
20 The title ester (oil, 82% yield) was prepared from

3-chlorocinnamic acid by the method described earlier for
the synthesis of step C compound of Example 33.
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'—Z\I

~N\
~ N.

NHZ N ~
N~ J I

- =
Z T

N C

10

15

20

25

1$5 20 April 2004 I~0 / ~cl -N N /~N
~NNNMO~~d / \ olw lw/ \ N

N
HZ

, N-

| / IWo ~~C NNN-I N
N

ONNNI~0o/ \ ¢l -N

N_N ~-N/ JHCO ~~1N
! "NNHi NNNN~Ni NI
I N~1 1 C NN-1 NNC

N i h C\

, 8r N ~ N, I N

~1I ~N~O N, |

HNy ~117/) NN
20 April 2004

G\T:::r/<j/ﬂ\N'°\\
|

To a solution of O,N-dimethylhydroxylamine HCl (695
mg, 7.13 mmol) in dichloromethane (30 mL) at -78°C was
added a 2.0M solution of trimethylaluminum in toluene

(6.42 mL) . After stirring for 30 min. the mixture was
warmed up to 0°C. A solution of the step A compound (1 g,
4.75 mmol) in dichloromethane (10 mlL) was added to the
reaction mixture. After 10 min at 0°C, the reaction was
refluxed for 16 hrs. The reaction was worked up by
adding 1M NaOH (40 mL) and the aluminum salts were
filtered off. The aqueous layer was separated and
extracted twice with dichloromethane. The combined
organic layer was dried over MgsoO,, filtered and the
solvent was removed in vacuo. The title compound (o0il,
820 mg, 72% yield) was purified by silica gel
chromatography using 50% ethyl acetate in hexanes.

cC.

N
Ci I\>

N
H

The title compound (TFA salt, yellow 0il, 15% yield)
was prepared via the corresponding ethyl ketone and
alpha-bromoketone using the procedure described for
Example 13 step C and D and Example 12, MS: m/z 233 (M+H)"

\/&I v -
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C N~1 NNi : [ OO1#3 E N1 NNNII
NHi NG ~J ' "N\ ~~-NNNNHF\ i
a\vt ~Cl i~Nd, HCN ~~N/
Cc \ HC N C ’ . HaC I N~ ~\ | C I
N N

I
r, ~ ! NHF\~/\iHaC,

NH HaG C/ NH ~C ., HCHC"
N ~N N 20 April 2004

5 This compound was prepared from the corresponding
benzaldehyde as described for Example 10 step A, B and C.

B.
(o]
Br “\u\N’o\
I
F
10 This compound was prepared from the step A compound

as described for Example 13 step B; MS m/z 330 (M+H)".

C.

o]
‘\\\U\N’o\
|

m

15

A suspension consisting of compound from step B
(200 mg), tetramethyl tin (252 mg),
tetrakis (triphenylphosphine)palladium (5 mg) and lithium
20 chloride (50 mg) in DMF (3 ml) was heated to 90°C for 18
hr. The solution was filtered, concentrated, and
purified by preparative HPLC (as described for Example 1
part H) to give 147 mg as clear oil; MS m/z 266 (M+H).

25 D.
o]

‘\\\u\/

- 89 -



l -

HaC HCC /

N~~ ~NH N
N ~ NH Nr
CHs N'N N

NH= Cl~ C
CHs CHy HyC H3C / ,

~I A\ HCN~FHCHXN ~I ~-NN NONNN | I NHHC~N
H/ HHaC CH HaC N\ FHOC N~a\ ~HC~, . N, HaC HaC
HaC NON, NF F ~N N ~"~NH NON F N NH HaC-C / | I NHF /[ ~ .1

NJ\ CI~CN-, \ , \ " - 187 - 20 April 2004 HsC H C

NC / O | MICN-~NGCHy N/ ~~~NH Ne/ OCFy HsC HsC HyC N~ ,
NCHs NN Ny=-NHw~~NJ/ F/ FCH _F HCHCNNNI ~
/~C | NH~~NH~- "NJ HyCN~/ CHy ~ Cl I—BG:PEytZG@A:N~~
NN~ ~~NH NN NN\ N-i ~/\,/~ \~-NH(r 1 /\ ' N.,/ ~N
BP, HSCH/C~N ~N- "NNNNN/~r~yy O\ HCN ~ O ~C N

This compound was prepared from the step C compound
as described for Example 13 step C.

O
.\\4‘\(

This compound was prepared from the step D compound
as described for Example 13 step D.

10
F.
o o
This compound was prepared from the step E compound
as described for Example 13 step E. MS m/z 316 (M+H).
15

j@%t p —"

20 This compound was prepared from the title compound
of Example 4la as described for Example 14; MS m/z 274

(M+H) .
- S
O A ;:[N)—NH

- 90 -
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NNN-~1 H¥¢ ~~ j-i OCH3 HsC hIsC HSC ~ N ~ NH ~
~ ~~,CHs O 188 20 April 2004 HsC HsC NWN ~ N CHs
HC~NH\ N s/ ~NHz | N-CCO / NH=sr HsClIsC
NI / ~NH=~1C . C HHSC HCs N-°
NH1~~-NH C \ NHi ~p~ | ~ NI / N

~

H tisC ~
~ ~N C N\

\

/

CHCOCHs ~~CHs N NN~ NN1,~-NHNN
I

NNNN/ T I NHCA \ HC N-N~ ~
NHBr -NNJ N ~MNM~H?=NNG

\\‘ﬁ\ O
< A

5 A suspension consisting of compound from Example
4la step B (200 mg), phenyl boronic acid (148 mg),
tetrakis (triphenylphosphine)palladium (5 mg) and 2.0M
Na2,C0, (0.76 ml) in DMF (3 ml) was heated to 20°C for 18
hr. The solution was filtered, concentrated, and

10 purified by preparative HPLC (as described for example 1
part H) to give 152 mg as clear oil; MS m/z 328 (M+H)".

N
_J

A.

B.

15
This compound was prepared from'step A as described
for Example 13 step C.
20 C.

SUPeN

This compound was prepared from step B as described
25 for Example 13 step D.

F
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20 April 2004 cl g\ NN \ N/ NHCO / NH N~/ N~ N/~ F~ N~ N/JH N N~
FF~=NNC FN ~N/ NHN 1 N/ NHN ~ N/ NH~=NNJ ~ J ~ WNN ~
NNCICtN/~N/NHN/~N/NHN/~N~NHyJLJ~JNN~NN~NNCI
N ~N/ NHN ~N~NHN ~N/ NHFFFEOC CN-~N/JHN ~ N/JHN
~N/JHNN) ~~NN-~"=NNC A N ~ N~~-NHN \ N/ NHN ~ N/ NH~NNJ
~NN ~-NN , , A 20 April 2004 F NbO ~~C AMeO~~FN ~N~NHN ~
N~NHN ~N~NH-NN _ ~=NNI , =N NJ , Et0O MeO PhO / 20 Aprl 20040 ~ N
~NHN ~N~NH~NN . ~-NNJ. ~-NNJ A FNN/ ~N~NHIN/ ~ N~ NHN-
\ MN.-J\~~~\~~ NNNHNN, NN, Z A FCA FNNNYN~~>N~1NN ~
NN, N_~~ON ~N~N -~ N NNH~-=NN"'"- NN\ N\ jj~~NNI ~N~ \~N
/| NP~ ~~ ~Ny S/ /Dy~ - 191 20 Apri l 2004
VU""
5 This compound was prepared from step C as described

for Example 13 step E; MS m/z 378 (M+H)".

10
This compound was prepared from Example 4lc as
described for Example 14; MS m/z 336 (M+H)'.
15 The following Examples were prepared according to

the procedures described above for Examples 1 through
Example 41d.

Characterization

Structure
Example MS: (M+H)"

#

42 \& \\\E ’>_ oo 300
_‘\\\EN/>_N"2
43 - 258

(o]
o SN 318

44 -
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aada /N /NN ~N~J~~N~~NJIJNNNNNHNHH, HCO ~N~ N~ ~N~ N
NN-~, / N\VNH~/ N\ NHN-HNH C i & \Nw\ ~\Nw~~\Nw\ I NNN
N~-NNVI NVNHY T M~NH~/ N~NHG C _ i O-Nw\ I NV J~Nw\ J

~~C N~C (NN\ f N~~NH~1 N~~NN\ | N\ NH s 1~~ 20 April 2004 HC
HaC/ NNN/'~~NHNNNO/ NHC~- ~H ~~~~NHHcC Nc~1\ col \
c) '\ Noz N\ N/ NHN \ N~ ~- ~/"NHN \ N /"NH~N~J ~NL,J 'NJ LN
V'NJ, , Ol \ ~\ Ol \ OOH / \ N/JHN \ N/JHN \200Apri2004N N ~
~=N N~ ~ ~N N, CFAl \ ON \ N/ NH~-NN~, 1 A\ Ol \ Ol \ N \

-0

_ N /
NHN \ N/ NH-NN ~~NN -00 S\ I\ ~1 \/ ~N/ NHN \ N/ NHN

\
\ N/ NH~=NNJ ,["N NI T =-NNJ, T93 _
N
F




20 April 2004 cl ~~ N~ N-NHNN -O, FJHN-~ N~~HN- ~ N NJH ~N N~
~N-O O~~C N~~Nt--(" NHNN -0, 19~ 20 April 2004 cl ~\

N/ A\ N-/" JH>=NNO/\N\VMN~JHNNON/\ N-/" JH~=NNOO
~V A N\ N~~H>=NNO\... 4/ \ NJHNN-~-N/\O" J.~a

NH
‘\\[ /> S
54 o Wy \CHa 301
Chiral

H
N
55 d ?E) 269

20 April 2004

Chiral
\Euu
56 o \\l ,(>‘ %\ 307
\[NH
57 o \\[ N/> 261

\[NH
58 d \\l )— 283

59 o \(;2{{:/3* 309

Tua
[~]
60 \\l o 276
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~/ ~N~ NHp V \ N~~JH =N N~N/\QJ F N/ \
~\VCa N \ e~~H>=NN~NN-\ N NNNHZF N
NNJ'" JHJ=NNC a Ccd F\ ~\ N\ NLI'~ N/
~... /O0OMO ~\ C N\ NN~ NN NHZ NH=

N H A conpound hav9ng the structure 19. cl / \

20 April 2004
zg k[ j— 290
/gx T‘:/}‘ M 276

Z/&\\\ />“NHz 304

IN)“ " 310
H’ I)‘ NH, 272

c:-“‘\[:/;‘ N 296
cl O ‘

/&T}‘m o 314
/gx\[/}" N2 272
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, NN N=N~-N NJ N,
~NN-NNH/ \ C

Nl

~N~~J N,

N/~N NNHNHC

"N\~

NHN /~N-~""""~]

~N~~J H~ NN~ NNN NNHNHy N~-N NN Cl

~N N

N N~N~

\' CL ,N,NN/~N~ NNHNHMO ~~ClI N-NNHNNNN Ov NNHN/~N,
N~N N, - 19'7 20 April 2004 / \ "~ ~N-1 MO-CI NNNNYHHNN -I
N'~~NH2 NN~ NH\ ~ ~C ~1 I NNN\V~-J . G N/ N I N1 NWNNN
NN~N_i 1/ \V~IT1NA\VI ~-NF~O0CO , ~CMCN ~N NN I NN
~C/ NHNNNNN\V I ~\V C C \ . )|l NCVMs, ~C, HOC il20Apd 20004 ~ N
CGis NNNNH"-J A ~i NBC/ N ~/ FF, FFsCi
X I3
69 a -“‘lu/ e 306
) _A
|
CH,
70 ["S— 380
//—NH
c SN
Caats
72 ®Tm 338
cl. : X»“\l "/>*N"z
3
72 a -"‘(u)—mm, 395
° >-cn,
HyC
Cl
I
73 o ,.\\( ,{>‘ N s 350
[+
F
4 r'ﬂ .
74 o L Ve 381
(<]
[~ ]
Jo e
75 °'\(;%"“ N 372
(-]
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N,~NN-NHz CI ' FCCN-1 NN\y, /~"'Y=j\NHcl ~~N/ MHSC N- N HsC ~~ NH
NJ > % / / NNNNNWp\ I HCN ~\ OCH7 cH CH HsC ~C ~C |
HOC ~ NH N~ \ CHs NN/ N~\ N\~ N~ NH “‘r~~NH N N NHS ~\ N |
N > G FFCQ , F, ~c~~ 20 April 2004 HOC ~C Cl F N~ , N CHI
\ N"'~NN_NH~CH N-H-C ~1 HOC| NN'-NH= NON N NJ ,
o/ N/ VI VN \VN/ NHN ~NM~NHN \ N/ NH~=NN~ ~"=NN
J.aaadad i/ N/ NI AVNDNYNNHNLYNY % \ N20 April 20Q4
~ /T~ ~~NJ ~N ,~/~"~~NJ ~=NNJ F/ \ / \ M c N~\ N
N\ N/ JHN\VN~~HNNHNNN, , , CF ~F/ \ N.
N\ N/JJHNN =NNTTAD - 199 lO}_ApIIZOO F7 VO F
76 \(;x °>—°>—cu, 396
HC
77 G\Q%“"o}“""' 353
4 L XIBC
78 372
jctL@
79 “\(;%"" 371
,,;x.@—@'
80 oy 392
IT/I
82 c "IE")-\'&N 376
&
N
[~]
o
83 “UXJ".)""’ 347
m,o
\";‘NN
84 a. ; ,X-"\(N/ °)~3‘~ 395
[~ ]
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\' N=NH ~=N .

B A N A NS G e N _
\ NN/ NNNNHN+EC /\ N-N- / NI~ ~
N \ N-NH =N ,~../J"""~~N\ C
/' N\ N/ NH~=-NN-0/
/' N\ N/ NHN \ N/ NH-NNJ >-NNJ -0 -

A conpound having the structure \ cl
-NNNMN-NN / \ p-NN~~N~ NH N-N~-- ~~~

NNN/ ~N_ >N/

, N N |

NN/ N1~-N\~~ N ~

N/ NHNN -OF / \

20 April
~NHZ N~N H NHZ cl
20 April 2004

N
85 \(;(X I 378
[~}
NH
I)‘""’h
86 @ - 306
/0
87 272
88 320
¢ K'e 346
89 io?—ﬁ\u
N/
[~
90 “ K® 345
'S
[~]
o~ "
N
91 NH, 290
P
|
) oy M
92 /[\\):\> 319
N
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NNi aFc NIl ~-NNNN/ ~\~-NHO\ HOICNC-\ " N/ NI NNHNI O FF
a rrF/ V/ VNH/\VNN\VN~IJHN \ N~IJHN'"NNNHZ ~-NN, ~-NN, F

Ckz/ \ O- N\ WNJHN ~ N/ JH~-NN\=NN ~ -0 2 1. A pharnaceutica
conposition conprising a conpound as defined in Claim1l and a
pharmaceutically acceptable carrier therefor. - 201 20 April 2004 '~

~.. A conpound having the following structure FN ~ N~"NH =N~/ ~N -0 23.
A conmpound having the structure Rn a ~R Rl-X ~~ Z R~ wher 20rAprili2004; X is
N, Zis a heteroaryl group; R is heteroaryl, tetrazolyl, pyrazolyl,
thiazolyl, pyrimdinyl, inidazole, oxazole or triazole; Rs, R7, R8, R8a
and RO are the sape—or—different—and-are—indepengentty—trydrogen—al kyl ,
hal oal kyl, aryl, peteroaryl) agyl al , cycl oal kyl, (cycloalkyI)JIkyI, or
cycl ohet er oal kyl ; | and3R~ jmay be bst %yhed or {substi t346ed withl from one
to five substituewts R2,| R3 an #¥hedsame |or different and are

i ndependently H) alkyl, | kenyl , al kynyl, "al koxy,| al kenyl oxy, al kiynyl oxy,
(al kyl or aryl)3SL_(wherel each alkyl or aryl mmm is independent

cycl oal kyl, cycl oal kenyl ,| am no, al ,Tszmu)Tjg kylanino, alkenylénino,
' anyl am nggzgar yl oxy|,

al kynyl am no, ary
cycl ohet er oal kyl , eros g het eroanyl, heteroaryl an no,
het er oaryl oxy, ar ryls arylsulfonyl, thio) al kylthi o,

al kyl sul finyl, alkylsulfonyl fF he eroarylthio, hetier oaryl sul fi nyt,

heteroarytsulfony r—hat-oat-ky pwiyhaiuaikyi, potytratoatkoxy,
am not hi o, ananSJIflnyI am nosul fo El;éthtsulfonylanino,
aIkenylsulfonylanlnossalkynylsulfon at yl sul f onyl288i no,
het er oaryl sul f onyl am no, fl ky1 a car bonyl, aryllam nocar bonyl ,
het er oar yl am nocaf bonyl, hydr cyl, carboxy, jam nocar bonyl,
al kyl car bonyl , al koxycarbpnyl, al kyl carbonyl oxy, tal kyl car bonyl am ho,
aryl carbonyl, arylcarbony] oxy, 202 ril®2004
NN
96 344
F
- \ﬁt)—nm 302
F

96b 381

96c 339

97 275

~ 99 -



aryl car bonyl am no,
het er oar yl car bonyl
al kynyl car bonyl am
al kynyl am nocar bonyl am no) aryl am nocar bonyl anm no,

het er oaryl am nocar bonyl ani no,

al kynyl oxycar bonyl
am nocar bonyl ani no,
I, 1-(al koxyl

het er oaryl car bonyl ,
cyano,
al kyl am nocar bonyl am no,

ani no,
no,

am no,

aryl oxycar bonyl am no,

nitro,

al koxycar bonyl am no,

het er oar yl car bonyl oxy,
al kenyl car bonyl am no,
al kenyl am nocar bonyl am no,

ai kenyl oxycar bonyl am no,

het er oaryl oxycar bonyl am no,

al kyl am nocar bonyl oxy, aIkoxycarbonylaﬁﬂdﬁﬁﬂ2004

or aryl oxy) 2al kyl

(where the two aryl

or al kyl substituents

can be independently defined or linked to one another to forma ring))
S(O 2R6R~, - NRS( ‘A'keny., NRECC=NRA-aHeHay|

- NR6( C=NR7) het er oar yl , -NR8(C—NCN) a=ﬂﬁ6a]Re s' ridine-N-oxide, |0 0 Rs
N~ Re NO-N/ r [~ 98(wWhere Qis + and n is 0, 3b3 2 or 3) or
r~t~t9 0 ~C=CH C~+Rea ; tetrazol wyrazonJ pyridyl, thiazolyl,
pyrimdinyl, imdazole, ojazole, or triazole, -PQQR')(R 4), (wherg R 3 and
R' are independent]y alkyl]) aryl aryl oxy] heteroaryl,

het eroaryl al kyl, h teroar)ony, heteggg | al koxy) cycloheteroalkyl,
cycloheteroalkylalkyl cyclohete or cycl phet er o28Ryl al koxy); and
may be optionally ndepencently substltuted with fromone to five
substituents) which may be the same or different; |including
pharmaceuti cal |y acceptablje salts th of, prodrugs thereof, and al

stereoi soners therof; wth the rqxééggkpat where¢ Z is imdazol e-{4-yl,
5-al kyl i mi dazol - 4-y| &P 5cyc|ohe§yK 20! - 4-yl, |then R33annot be
benzoxazol e, benzthi azol e,| benzi i dazple ¥ pyridine. ~tN. The conpound as
defined in Caim~r_whereiln Z is |n1dazole am noim dazol e, al kyl i|m dazol e,
al kyl t hi oi m dazol e} aIkyIthlo(anln zoIe am no- (al kyl )i m dazol e,
oxazol e, (al kanoyl p g)lwldazol 4&@ benziniazolggsaninotqiazole,
am nooxazol e, aninooxa i afol e, zol e,

al kyl (al kanoyl am np) i m daZol e, aIkyP i no)i m daz¢l e,

aryl am nocar bonyl appnofal Kyl )i m dazaol e) -
alkoxycarbonylanino(alkyl)lnldazole ?ylcarbonylanino(alkyl)inidazole,
am notriazole or d anhﬁopyrlnldl ? ) d 20 Aptil 2004g3,. The jconmpound
as defined in Caim1l wherjein th §2pupunay bej{substituted within from
one to five of thejfollowing groups: kyl) al kenyl, al kynyl, al koxy,

al kenyl oxy) al kyny} oxy) (4al kyl or arYT)3S| (mhere each al kyl or arlyl group
i s i ndependent), cyclroal Ky, Cycloal Kgnyl, am no, |al Kyl am no, di allkyl am no,
al kenyl am no, al kypyl am nq, aryl a y+2gkLo aryl, taryl al kyl , aryl am no,
aryl oxy, cycl ohet ef oat®Ryl , cycto IaIkyI het er o0&yl ,

het er oaryt am no, hgt eroaryl oxy, arylt o, arytsulfinyl, aryl sul fonyl, thio,
al kyl t hi o, al kyl suf finyl, alkylsulfonyl heteroardlthio,

het er oar yl sul fi nyl —hetergarytstut-fgpyles hatogem—irat-oatkyt=—potyial oal kyl
such as CF3 and CFBCHZ, pdlyhaloalﬁy XY ch as €F30 and CF3CH20,

am not hi o, ami nosu| fixpal , |ami n® RN S}’I sul fonyl am2%é,

al kenyl sul f onyl am po, al kynyl sul fop Ianino aryl sul f onyl am no,

het er oaryl sul f onyl am no, 4l kyl am ocarbonyl aryl am nocar bonyl ,

het er oar yl am nocar ponyl, Hydr oxy, acyl carboxy, m nocar bonyl ,

al kyl carbonyl , al kpXycarbanyt, —al KyET onyroxy, car bonylam n

aryl carbonyl, aryl carbonylfoxy, aryl cabgn i no, heteroarylcarbon

het er oar yl car bonyl pxyi0shetler oaf* fyMAM o, cyano, vido,

al kenyl car bonyl am po, al kynyl car | am e, al kyl am nocar bonyl am np)

al kenyl am nocar bonyl am no,| al kynylgam nocar bonyl am|no,

aryl am nocar bonyl afri no, hdt eroaryl am nocar bonyl amino, al koxycar bonyl ani no,

al kenyl oxycar bonyl am no,
het er oar yl oxycar bonyl am no, am nocar bonyl am no,

al kynyl oxycar bonyl am no,

al

aryl oxycar bonyl am no,
kyl am nocar bonyl oxy,

I, 1-(al koxyl or aryl oxy)?2al kyl (where the two aryl or al kyl substituents
can be independently defined, or finked to one another to forma ring, such
as 1, 3di oxane or 1, 3-di oxol ane), S(O 2R6R~, -NRS(C=NR~)al kyl, Re

NR6( C=NR~) al kenyl , - NR6( C=NR7) al kynyl, "'p\~ ~n' NR6(C=NR~) heteroaryl,

- NR$( C=NCN) - armi no, pyridine-N-oxide, | Y PN~ N/ a n QNRRY 0 ~
tetrazolyl, pyrazolyl, pyrydyl, thiazolyl, (where Qis Oor HZ and n' is
0,1,2 or 3 ) or -Cz=CHCR; pyrimdinyl) imdazole, oxazole or triazole;
-PQ(R13) (R14), (where R13 and R14 are independently 204 20 April 2004

al kyl, aryl, al koxy, aryloxy, heteroaryl, heteroarylal kyl, heteroaryl oxy,

het er oar yl al koxy,
cycl ohet er oal koxy,

|ndependently hydrogen) aIkyI

cycl ohet er oal kyl ,

or cycl

I T 1

ohet er oal kyl al koxy); R6,

hanaIkyI aryI,

' l__‘._.___ll B

heteroaryl aryIaIkyI

cycl ohet er oat kyl al kyl ,

R7, R8) R~ and R9 are

1 N e o



al kyl i m dazol e, al kyl thi oi m dazol e, al kylthi o(am no)i m dazol e,

am no(al kyl )i m dazol e or (acetyl am no)i m dazole. ~~. The conpound as
defined in Caim=j wherein the noiety 205 a~ 20 April 2004 2'~-. The
conmpound as defined in Caim~.~ wherein R2 and R3 are independently H,
tower al kyl, lower alkoxy or aryl, and R4 and R5 are each hydrogen. ~~. The
conmpound as defined in daim~~ wherein R~is N/ ~~\~N_, ~ S, \\ ~ ~
N~~ ar NN ~~ N-.N N ~=N N, ~ ~ . The conpound as defined 20.ApriLR0R4 -

wherein R~, R2, R3 andlor R4 may be joined together with the N atom and/ or
carbons to which they are attached to forma non-aromatic ring. 3:. The

conpound as defined in Claim~3 rehg R~~ RZ[~Yn 3 7TRn3m3~/IiRR
X~~ieRWXR4F4~I§§a3R;C.~R3R2/ I%HZSRi-~~is\I~i-~.i1-
~~~~Rs R~ O RRIRN|I , N conpoupd as détfned in|daim~~3
havi ng the structjure ,~~0 R~ Rs R4 ~N"i2JNHR31 3 i~R~R Z/ \ [/
W\ X~~~ s (R-~ = alkyl) haloalkyl, aryl, heterparyl) N N (Ar =jaryl or
heteroaryl) /. NN N i Aj 206

Example 107
I3

Chiral

Cl

This compound was prepared in enantiomerically pure
form by subjecting the corresponding racemic mixture from
Example 14 to chromatography on a chiral column
(CHIRACELL OD/hexane-isopropanol-triethylamine

10 30:10:0.1); MS: m/z 276 (M+H)".

Example 108
NH
5 />~ NHz
Cl \© - N
Chiral

This compound was prepared in enantiomerically pure

15

form by subjecting the corresponding racemic mixture from
Example 14 to chromatography on a chiral column
(CHIRACELL OD/hexane-isopropanol-triethylamine

20 920:10:0.1); MS: m/z 276 (M+H)".

The following Examples 109 to 118 compounds were
prepared by resolving the corresponding racemic mixtures
25 as described for Examples 107 and 108 except that hexane-
isopropanol-triethylamine 95:5:0.1 was used as the
eluent.

o -101 -



" Ar N~-NNI HAr NNA" . NNHN/~ NNNN N Ar N ~N~=NNN ~ R27
N NN~ NH (Rz~= al kyl o-r aryl /) Rz AArx vV ~ N/J =-N N R30 (R-= al kyl or

halo) R2 n ~~~ ~ HR-X, N R~ N IR Rat 207 20 April 2004 Ar ,NN/~N/ J
NNHA N ~N/J ~=NNNu (Nu = alkyl-0, alkyl NH (alkyi)zN, alkyls or
alkyl) Rz n ~~ ~ HR- ~~~~NHZ V N IS Rat

CAF, . AS! 2. Au. AS. A A@ Ay. A. Afa. A A?. A?. A

CA@ . AN?. Ay(. Af(,. A a. A(?. AS. Ay. AS(. AS; ., . AN. Aa, . Af a. Aa, . A, R0Bpi@I04 . A@

A AN A . Ay: . AN AN AaR Ay! . AL. A@. A Af. A A A Ay. A(. ASa. A, . A

Af (R A AN A, . AGN. Af N. AYN. Ay. Ay. A@. A; . Al . A; . AyH. Ae. AN. AN?. Al . AR A A
ALN, . A. ANe. Af N. ANy. A. A Ay. Aya. A, . As; R A; . AsuRALFAaANS A& . AFE. A, . A
y.

5,

e. A

Y. A A AN?. AN. 0L /_\@ J\o/_ AN I\QI\I = /\n/_ AR A (A,
y. AN AGN. A ( A9,.A.§A§LN/\A3A(gEXu S A3 Ne. A ‘;hi\raﬁﬁ %

C AP (3. A@. A Af (LA A m/z (M+H)*

v, - Ay L Ay- . Aa. ASa. AyN AY A .Au. Au. AL A AN AJASN. A ASa
.Aa. Au. A N, . A A(| Ay Yixo v A@a. A .Aé.AE. ANJA. A N A
A LA .AS. AS. A(| A Rr A 35

110 352

111 348

NH
XA s
112 N o)/_.% 348

- L )~
113 SN cH 348
=
 Chiral
(=]
NH
~o0 M 348
114 . I 4
o

NH
115 d W ';_ 336
“ . -
& '3
Chiral
F
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ALCA CAAM O A(LA@Q.AF RAAALCAS . A@L. A AL A T:sSSI HAS HC
(# #. 999999999p Y L I P L L L L P L LY L L S S S SN N A S S S

SSSSSSSSS>>T SSSVSVSVSVS55~555~>~~~P~2C???~?7?~???87?7?| | ???7~?2??<??><?>| ~>| ??

S| <||?]?] 221 |]8] > | x| ~}>| >| ><<| | | >X>x>x>X| }>| ~| >| | <?<?| | | | | Xx~x???_~~?~?27?7
P??~?<??>7>> ?<?| ?| >~?| ?| <<?<><<<| << <<~~~ 2?13?21 ~?| | | ?| >| <<| | | =>~~??~]|
?2~?| ~??<| | Xx~=?~?| ?| ??<~??><?>| <| ><| <<~x>| <X~<| >| <??| | ?<<??>?7_<| ?%x]| ?| <??<??7?
<?<??>_27?27~7>| 2~~12q2XXXX| ?| X<X?>X~ <><<9<9<9>~9>|~||<x<p<29qﬁy%£&pﬂx||x|x|
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15 To a stirred solution of crude step A compound

(3.26 g, 0.012 mol) in toluene (25 mL) at room
temperature was added a solution of sodium azide (1.17 g,
0.018 mol) and tetrabutylammonium bromide (0.27 g, 0.84
mmol) in water (5 mL). The reaction mixture was stirred
- 20 at room temperature overnight. The aqueous layer was
saturated with NaCl and the organic layer was separated.
The aqueous layer was then extracted with toluene. The
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To a stirred solution of the title compound of

Example 146 (28 mg, 0.044 mmol) in methanol at 0°C was
added 2 M Na,CO; in water (2.5 mL), followed by the
addition of 4-methoxybenzenediazonium tetrafluoroborate

10 (11 mg) in 1 ml of water. The reaction mixture was
stirred at 0°C for 30 min. Then the reaction mixture was
extracted with ethyl acetate twice. The organic layer
was combined and dried over magnesium sulfate. After the
magnesium sulfate was filtered off, the solvent was

15 removed to give the title compound as a yellow/orange

solid.

b ¢

20

The crude compound of step A was dissolved in 2%
HCl in methanol solution (10 mL). Then, to this yellow
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10t sof 10% & (3 - / pixfiflsd VB4 whidphrdtivel REO® () - desdriBd@ for the title
compound of Example 1) to give the title compound (14 mg)
as TFA salt in 49% yield; MS: m/z 423 (M+H)".

The following Examples 157 to 164 compounds were
10 prepared by the methods described above.

Example # Structure Characterization
MS: (M+H)®
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i >—N ]
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Cl
\°Q
'l‘l,N/}—N //INK 2
N\N N H/lk
A mixture of the aminoimidazole (10 mg, 0.016 mmol)

5 from Example 161, acetic anhydride (41 mg, 0.40 mmol) and
pyridine (3 mL) was stirred at ambient temperature. LC-MS
was used to monitored the reaction. The reaction was

quenched with 2N NH3 in methanol (2 mL) and stirring was

continued for an additional 1 hr. The solvent was

10 removed in vacuo and the residue subjected to preparative
HPLC (C18 column/water-MeOH-TFA 90:10:0.1 to 10:90:0.1
gradient) to afford the title compound (off-white solid,
0.9 mg, 85% yield) as a TFA salt; MS: m/z 431 (M+H)".

15 The following Examples 166 to 168 compounds were

prepared according to the procedure described above.
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U& ()-10% U& ()- @10% U& ()-"10% U& ()- 10 10XYZb[\O\o\wX6mV!& ,)10% U
U& ()- @#10% & () -! ##109%00& ()-! Q010% U U& ()-!4 10% & () 20-AgrdR004

u& ()-o\r\\\\\\ OV 11 S(/s10% k k& ()-8!0(/s10% =& ()-8! (/s10%& ()-8!1(/
S109/V& ()-8Y ,10% q& ()-F. 10% U& ()-\.]15]6]7]8]FH ]~ =!!!
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4GLOYBSE ()-@]]1111]] W6~ =10% & ()- !; | 109%P& ()-S! Z109KKE ()- 3!
Z109KSKSE () - 3! y[ B4R @ F3TF  LOVEEEhequ®™ ™, ™ " X PiikrastErization
MS: (M+H)"

166 CI_Q 401

e

167 445
WO—Q—CI

168 459

O

Solid 5-chloro-2-methoxyphenylisocyanate (0.77 g,
4.19 mmol) was added to a solution containing 1.0 g (4.19
mmol) of the bis hydrochloride salt of 4-(4-piperidine)-
10 S-methylimidazole (step A Example 127) and 935 mg (9.24
mmol) of triethylamine in 30 mL of CH,Cl,. The solution
was stirred for 2 h at RT and concentrated to yield 1.4 g
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-109%& ()-!')F -109% ()-!CF -10% & ()-!'@o0%: & ()-aaaaabf dBZQIPFp"' 2004
SY10%&' ()- sY109%&' ()-

yFA109& ()-y- 10%& ()-f' 10%& ()-y! 109& ()-ffffff)g gg=-\:!!PF
1098 ()-! y10%& (Of thd O%Ride) SR (yea B3 40white solid. The crude
10y910%! () - g9uuabedel vai: G3OIRAEnbl: SurEAIRAS: LuliLE 10%TTE ()-! F

1000 U & () -
MeO-Q—CI
-N

A solution consisting of 348 mg (1 mmol) of the urea
from step A and 0.93 mL (10 mmol) of POCl, in 10 mL of THF
was heated at 65°C for 4 h. The solution was concentrated
at reduced pressure to yield a viscous oil. A solution

10 of 1,2,4-triazole in CH,CN (10 mL of 0.5 M) was added and
the resulting mixture was stirred at rt for 1 h. The
solution was basified with saturated NaHCO, and extracted
with EtOAc. The combined EtOAc extracts were washed with
brine, dried over Na,SO,, and concentrated to yield 760 mg

15 of a viscous yellow oil. The crude residue was dissolved
in 10 mL of MeOH, treated with 2 mL of a 5 M NaN; solution
in water, and heated at 70°C for 5 h. The solution was
concentrated and extracted with EtOAc. The combined
extracts were concentrated and purified by preparative

20 HPLC (as described for the title compound of Example 1)
to yield 250 mg of the TFA salt of the title compound as
white solid; MS: m/z 374 (M+H)".

B.

The following Examples 170 to 172 compounds were
25 prepared by the methods described above.

Example # Structure Characterization
MS: (M+H)’

OMe
170 340
] N /
*i}_ -
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10 10

T110%00& ()-!
e

1109 () -1
SF" 00/<99&'() f,
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10L9109%& ()-'t BF"10% ! & ()) /e&' - " SF109%& () -f,! @ SF"J10%&' () -
f, 11 SF"109%& (){f, X 3’<y>zzzdc 10,;3 340
Tyl109%& ()- -! Tyl 109%& () - |-!187y! ]:ﬁ%““ Jy' 1094 ()- " -#z109%&' ()-| 10
10z{| } ~ WJ3C ‘
101 fOy! 109&' () - [-TN yr 107 u\% UW“"G‘T’"IOW(‘)‘-“‘#‘#"‘Y!‘lO‘V&' () -
o y109& () -1- _=0lf0| 903 TR ‘(‘)-IL3 f 109 () -
109&' ()-"10%&' (}- 16720 109100/&' (-4} ~Q) ~ S109%4& () - SP@%& ()-'K 3
f10%k& ()-!') "B f109%& () - 3 f10% w3 10% N
N& ()-%@zY7_=0Q!!L*10%& () T 3L*10% &' ()-T! 0Y ! $10%uu& ()-!“Y I $1j0%
Example 173
.
N N
H
N
A.
o O0
PN
H
N
| 2
N
5
To a mixture of 1.5 g (6.3 mmol) of 4-(5-
methylimidazo-4-yl)piperidine hydrochloride salt (the
compound of Example 127, step A)in 20 mL of DMF was added
1.5 g (15.2 mmol) of triethylamine at ambient
10 temperature. The mixture was stirred for 30 min at
ambient temperature and 0.63 g (7.6 mmol) of diketene was
added dropwise. The resulting mixture was stirred for 18
hrs at ambient temperature and concentrated. The residue
mixture was dissolved in methanol and purified by
15 preparative HPLC to give 2.1 g (90%) of the title

compound.
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109 () - #Lhr | $! WU3_=0! "@0% /& ()-& " @O0%&: ()- & 6@L0% /& ()- &

@O%& ()-& @0% & ()- &89 @0% # #& ()- &I c}rg\=0!""10% & ()- 10/ 10/

10/, 8910% & () - @O0% & ()- &,  @0% /& &I( @L0%&: () - &T\ t zX9g\ =0!
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s10% & ()-ta?g\=0!"19
10%t& ()-f1 (10% & ()-3"10% & ()- 10% () %&()-'P&
109%& () - &9ARi zX6g\ =0! ! +109&’ () - c

To a solution of 100 mg (0.4 mmol) of the step A
compound and 72 mg (0.4 mmol) 3-chlorophenylhydrazine in

5 20 mL of ethanol was added 6 uL of methansulfonic acid
(J._P. Bouillon, C. Ates, Z. Janousek, H.G. Viehe,
Tetrahedron Lett. 34, 1993, 5075). The solution was

stirred for 4 hrs at ambient temperature, 100 uL of
pyridine was added and concentrated. The residue was

10 taken up with 10 mL of pyridine and 135 mg (0.88 mmol) of
POCl3 at ambient temperature. The resulting red mixture
was stirred for 18 hrs at ambient temperature and
concentrated. The residue was take€én up with 10% methanol
in water and purified by preparative HPLC to give 30 mg

15 (20%) of the title compound; MS: m/z 356 (M+H)+.

Example 174

&5

To a solution of 8 mg (0.02 mmol) of the title
20 compound of Example 173 in 5 mL methanocl was added 2 mL

of 2 M sodium carbonate solution in water at 0°C (A.
Commercon, C. Gueremy, Tetrahedron Lett. 32, 1993, 1419).
The solution was stirred for 5 min at 0°C and 4.4 mg
(0.04 mmol) 4-Methoxyphenyl diazonium tetrafluoroborate
25 was added and stirred for 2 hrs at 0°C and then placed in

refrigerator overnight. The reaction mixture was
extracted with ethyl acetate. The organic layer was
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Y109BB& ()- Y10% & ()-! F10%83& ()-! F10%& ()-!tF10% : & ()-! 20 April 20

dried with magnesium sulfate and concentrated. The
reaction was then taken up in 10 mL of methanol and
acidified to pH 3 with a solution of 2 % hydrochloric in
methanol. To this solution was added 2 mg of 25% w/w

S Pt02 and hydrogenated at ambient pressure. The mixture
was stirred for 15 min at the point .the mixture was
decolorized. The reaction mixture was then filtered
through celite and the filtrate was concentrated. The
residue was taken up in minimum amount of methanol and

10 added two drops of TFA and purified by preparative HPLC
to give 4 mg (85%) of title compound; MS: m/z 371 (M+H)~+.

Example 175
el

15 To a solution of 50 mg (0.14 mmol) of the title
compound of Example 173 in 5 mL of chloroform and 2 mlL of
acetic acid was added bromine at 0°C. The solution was
stirred for 1 hr at 0°C and warmed to ambient temperature.

The mixture was concentrated and the crude product was

20 purified by preparative HPLC as described for Example 1 to
give 23 mg (38%) of title compound as TFA salt; MS: m/z
434 (M+H)*.

The following Examples 176 to 227 compounds were
25 prepared by the methods described above.
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5 A solution of NaOEt in EtOH was prepared by

dissolving 460 mg (20 mmol) of sodium in 15 mL of EtOH.
Solid 2-phenylmalonamide and ethyl formate were added

sequentially and the solution was heated at 50°C for S h.
_ The solution was cooled and water was added to dissolve
10 the majority of the thick white suspension. The
remaining undisolved unreacted malonamide was filtered
off. The filtrate was acidified and the
dihydroxypyrimidine was collected by filtration. The
crude product was dried under vacuum to yield 1.2 g of a
15 pale yellow solid that was used without further
purification. :
The crude dihydroxypyrimidine was heated at 100°C in
10 mL of POCl, for 2 h. The excess POCl, was removed
under reduced pressure and the resulting residue was
20 diluted with CH,Cl,, washed with water, dried (MgsO,), and
concentrated to yield 950 mg of 4,6-dichloro-5-
phenylpyrimidine as an off white solid. The crude
product was used without further purification.
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10H8109%4H&' () - 93" 10%4& () -!p93' 10%& (.
) - MD~E~F~T~1dB=0 10H'I 10%& ()-! 10%G @& ()-! %r 10%XX&'() 2'Y
10%&' ()-Z"10% & ()- 10H 10HORWUGBBEQ 10~ 9% 0% & ()-!

109& () - Nl3&910%&f()-'I&91096t&f()/ %\10 () -/ Inel 0% pt p& ()-RU ] z[ <B=0
10710% & () -3 —
110% & ()-!,10%t& ()-ML Gl0% | & ()-Nl NL' GlO%'@@c' ()-L*10% & ()-{\:0 10!t
10960'O&f()-L"ZlO@60&f()- 10t 10t
10t 9910% & () - ! 210%& Ehspeii%int & (I3HXG{) 0 GuibQ) SyO'cHA%Bi£) - 9! F10% G
& () -M hF10% OhQ&AthM%% shQ% of e step A compound of Example 127
5 (225 mg, 1.0 mmol) of 4,6-dichloro-5-phenylpyrimidine,
and 276 mg (2 mmol) of K,CO, in 5 mL of diglyme was heated
at 150 °C for 30 min. The solution was cooled, diluted
with MeOH and water, and purified by preparative HPLC (as
described for the title compound of Example 1) to yield
10 480 mg of the desired compound as a bis TFA salt; MS: m/z
354 (M+H)".

~B- 10%-6~68& () - g- 10%&' () - g! 10%H& (

The following Examples 229 to 233 compounds were
prepared by the methods described above.
15

Example # Structure Characterization
MS: (M+H)"

430

229 :=N

Br
4 NH
230 ";§_" {2 356
ci

. 7N
231 ’ 314
=N N
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5
The title compound was prepared from 4-chloro-5-
iodopyrimidine in a manner similar to that described for
the preparation of the title compound of Example 228.
10 B.

ci F

7N\ Q_}NH
N\=N N -

A suspension consisting of 580 mg (1.57 mmol) of the

compound from step A, 560 mg (3.2 mmol) of 3-chloro-4-
fluorophenyl boronic acid, 6 ml of 1.0 M Na,CO,, and 50 mg
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10%=8& () - M 109&x§) - The: soDutiky was\VligBEPed, concentrated, and

purified by preparative HPLC (as described for the title

compound of Example 1l)to yield 616 mg of the bis TFA salt

5 of the desired compound as a pale yellow oil; MS: m/z 372

(M+H)*.

The following Examples 235 to 248c compounds were
prepared by the methods described above.
10

Example # Structure Characterization
MS: {(M+H)"

235 <:>Pd?\ 334
7\ 3 NH
N N
\—_-N NJ
7\ C>_%*uu :
u\=~ N¢|

MeO
237 C:>hq}\ 350
ZA\ 3 NH
N N
EN Nél
Cl

238 354

236

539 354
N N
\"=N N7I
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ci F

s O
MeO
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Cl

The title compound was prepared from 5-bromo-2,4-

dichloropyrimidine in a manner similar to that described
for the preparation of the title compound of Example 228.

10 B.
Br

N N N¢|
MeO

Chloropyrimidine from step A (100 mg) was treated
with excess NaOMe in MeOH at 50°C for 10h. The solution
was quenched with water, saturated with NaCl, and

15 extracted with EtOAc. The extracts were dried over MgSO,
and concentrated to yield 83 mg of the product as a white
solid. No purification was required.
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Cl F

‘s e,
MeO

The title compound was prepared from the step B

compound and 3-chloro-4-fluorophenyl boronic acid in a
5 manner similar to the described for Example 234 step B;
MS: m/z 402 (M+H)".

The following Examples 253-254 compounds were
prepared by the methods similar to those described above.

10
Example # Structure Characterization
MS: (M+H)®
ci_ F
253 415
N N
— -
—N
\
Cl F
254 457
7N Y/ NH
N>=N N N’J
-
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1098 ()-#F109%& ()- 10 10 108109%& ()-!6f/ 10%& ()-| W3~ =

10! L&ST10%&' ()-! TOL&ST10%

& ()-1 L 10%U& ()-t! L 10%"& ()-t! ML 109k ()-t!pL 109%& ()-tz[<1= 1
10L910%& ()-P 010%&' ()-"! 010%& ()- !D O10%EE& ()- /109 ()-!pf)109%& ()-;
>gH= 1 10L@ 10% 0&' ()-! U10WA& ()-! 10% o' 0& ()-,Y 10% o0& ()-"10% o0& ()- 10
10>Qar<H= 1 10! ~f & 10%&' ()--! p&y f10% o' 0& ()-39$10% o0& () - _

F10% 0&' () - && 10% 0& ()-f110% o' 0& () - Fa>EKRSTUc}rg\ = 1 1020Hia084 ) -

10' 0 10' 0 10' 0910% 0& ()-!f110% "' & ()-399010% R& ()-!y f& 10%0& ()--c¢
#&WX9g\ = 1

10, 1096& () -910%& ()-! 10965& () - ! - EX3Rd@Y253%%' () - H # S109%& ()-H 0

109658& ()-&+57z[9g\= 1 10! AL$s10% ; & 10968 ()-!+@ 109658 ()-f f

109 ()-@xIf 10%5e5& ()-@f 10%V - @CVRWU3g\ = 1

| OP&2F10%& () - g! &F10%%5& () - g! '()-9!'\+10965& () -9! 3L$s10%& ()-!| nD
L$s10% 5i 5& ()-RYZ[\jmt_= 1 IOP! - LA NHLOYR () - F

10% & ()-"y10% & ()- 105 \=p =

A solution of 35 mg (0.06 mmol) of the bis TFA salt
of the compound of Example 228 in excess NaOEt in EtOH
5 was stirred at RT for 2 days and then heated at 75°C for 6
hrs. The solution was quenched with TFA and purified by
preparative HPLC (as described for the title compound of
Example 1) to yield 13 mg of the bis TFA salt of the
desired compound as a yellow oil; MS: m/z 364 (M+H)"..
10
The following Examples 256-257 compounds were
prepared by the methods described above.

Example # Structure Characterization
MS: (M+H)”®

256 MeQ D—é\ 350
/4 \ 74 NH
N N
\=p N‘J

257 PhO C:D}—g\ 412
B\ JNH
N N
\=p N‘J
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105 10589109%& ()-tzHzX6_ = 1 !11"310%"& ()-,!F

P&10% ] & ()-!&10% - & ()-S109% & ()-! 109%"& ()--1Z109%"& ()--HNX]yZOoD9 1 !!
10" 10" 10"910% & ()-!,s- 10%"& ()-!3M &S&10% & ()-5! 0&S&L0%& () -5
&S810% & ()-5Cr?0D9 1 !! 1010%& ()--!nL10%=& ()-L10%& ()-!aLl0%& ()-
109 & () - @F10%& () - CPZ] 19zX60D9 1

11d' 109 ()-'!3"10% ()-M 10%z& ()-10%& ()-!S9109Ma%& ()-! S910%: () - 9CTU
WKcdBOD9 1 20 April 2004

11d' 1d 109 ()-3d 10% ()-d' 10%& ()-' T'd' 10% ()-!d' 10% ()-cdegrmpdBOD9 1
11d' 1d 10% ()-3d' 10% ()-!d' 10% ()=ld' 10% ()-d' 10%& ()-' Tpyz{_ =0D9 1
111d 109 ()-('d 10% ()-!d' 109%& ().-E’ﬁﬁm}ﬁﬂ?%‘%)-!d' 109& ()- _=0D9 1

111d 109 ()-(!d 10% ()-d' 10% é6)}<' T! g 10% ()-!d' 10%& ()-~<0D9 1

111d 10%& ()-!d' 109%& ()-!d' loty&«r%a_'d Og' ()-' Td' 109%&' ()-nP. 9! d' 10%& () -d'
109& ()-' Td' 109& ()-d' 109& ()-d' TON& Id' 1' TO!'d' 10%& ()-d' 10% () -
1d' 109 ()-'d' 109 ()-'d' 109%& ()-| A! M ()-1d 10%& ()-!d 10%& ()
-1d' 10%& ()-d' 109 ()-z Bld' 1) 108g& ok ()-8+ "z10%& ()-10d1010
$9109& ()-d' 10%& ()-jJ*) 10%& ()-8 " N8+ T 109 () - 8+)

A solution of 35 mg (0.06 mmol) of the bis TFA salt
of the compound of Example 228 was heated in 0.5 mL of
5 neat morpholine at 80°C for 2 days. The solution was
purified directly by preparative HPLC (as described for
the title compound of Example 1) to yield 34 mg of the
bis TFA salt of the desired compound as a colorless oil;
MS: m/z 405 (M+H)".

10
The following Example compound was prepared by the
methods described above.
Example # Structure Characterization
MS: (M+H)®
259 " 403
\=p N
15 Example 260
Cl F
\=pN NN,

This compound was prepared in a manner similar to
20 that described for the title compound of Example 174; MS:
m/z 387 (M+H)".
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109 ()-8+) 109 ()-8+ c) 109 ()-8+ NO'c) 109& ()-8+) 109%& ()-8+)
109& ()-8+ c-) 10%&' ()-8+) 109%& ()-8+ (),0jJ*) 10% ()-8+)

109&' ()-8+ c) 109& ()-8+-) 109& ()-8+) 10%& ()-8+)

109& () - 8+0489: ABCel + c8) 109& ()-8+) 109%& ()-8+) 109 ()-8+ c)
109& ()-8+) 109 ()-8+CDFRSTW | J*) 109%& ()- 8+)

20 April 2004

7N\ D__é/\nu 0
N\:N N Néj\u/lk
H

5 This compound was prepared in a manner similar to
that described for the title compound of Example 165; MS:
m/z 429 (M+H)’.

Cl F

a e
10 \=p NT

Excess MeI and potassium carbonate were added

portionwise to a warm solution of 55 mg (0.092 mmol) of

15 the title compound from example 234 in 3 mL of acetone.
The reaction was stopped when only a trace of the
starting imidazole could be detected by LC/MS analysis of
the reaction mixture. The solution was filtered,
concentrated, and purified by gradient flash

20 chromatography on silica gel (20:1:0.1 to 10:1:0.1
CH,C1l,/MeOH/NH,OH) to yield 10 mg of a 10:1 mixture of
regioisomers with the major being the title compound; MS:
m/z 386 (M+H)".
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109%&' () - 8+' ¢)
109%&' ()-8+ “defhrseE)) 10%& ()-8+) 109%& ()-8+) 109%& ()-8+)

10%& () - 8+ ¢)
109%&' () - 8+)
10%&' () - 8+ ¢)

10

15

20

109& ()-8+) 109 ()-8+) 109 ()-8+)

109%& ()-8+) 10%&' ()-8+stw{bD)) 10%& ()- 8+ % ()-
10%& ()-8+) 10%& ()- 8+ an\.A§ )1)0%&'()-853 Jlrooc/e)&')()-lgf)& 089

20 April 2004

Example 263

To a mixture of isonipecotic acid (3.0 g, 23.2
mmol) and 5-chloro-l-phenyl-1H-tetrazole (4.20 g, 23.2
mmol) in DMF (25 mL) was added N,N-diisopropylethylamine

(8.1 mL, 46.5 mmol). The mixture was heated at 135°C for
12 h, then cooled to ambient temperature. To the
reaction mixture was added EDC (3.9 g, 204 mmol) and HOBT
(2.8 g, 20.4 mmol) followed by N,N-diisopropylethylamine
(6.5 mL, 37.2 mmol) and 0, N-dimethylhydroxylamine
hydrochloride (4.53 g, 37.2 mmol) . The mixture was
stirred at 25 °C for 16 h, then partitioned between ethyl
acetate (200 mL) and water (200 mL). The organic layer
was washed with saturated aqueous sodium bicarbonate (200
wL) and brine (200 mL) then dried (Na,SO,) and
concentrated under reduced pressure. Flash column
chromatography (silica, 70% ethyl acetate/hexanes to 100%
ethyl acetate) provided the title compound (5.2 g, 72%).
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109& () - 8+)
109& ()- 8+ c+)
109& () - 8+)
109& () - 8+)

10

15

20

25

109%& () - 8+)

109& () - 8+)
109& () - 8+)

109 ()-8+eE.) 10% 109 ()-8+) 109%& ()-8+)
109& ()-8+) 109& ()-8+eE)) 109 ()-8+) 109%& ()-8+)
109& ()-8+' c) 109%& ()-8+bB)) 10%&' ())

109%&' ()-8+) 109%& ()- 8+)

20 April 2004

O

To a solution of the Weinreb amide from step A
(1.89 g, 5.98 mmol) in THF (60 mL) at -78°C was added a

solution of ethyl magnesium bromide in THF (6.0 mL, 18.0
mmol)} dropwise.

The solution was allowed to warm to

-25°C over 1.5 h, then quenched by pouring into rapidly
stirred 1N HC1.
acetate (200 mL) and the organic layer washed with

The solution was extracted with ethyl

saturated aqueous sodium bicarbonate (200 mL) and brine
(200 mL) then dried (Na,SO,).
reduced pressure, the residue was purified by flash

After concentration under

column chromatography (silica, 40% ethyl acetate in
hexanes to 60% ethyl acetate in hexanes) to give the
title compound (1.43 g, 84%).

To a solution of the ketone from step B (1.35 g,
4.73 mmol) in THF (47 mL) at -78°C was added LiHMDS in

THF (4.8 mL, 4.73 mmol) dropwise. After 1.5 h at -78°C,
a solution of N-bromosuccinimide (0.84 g, 4.73 mmol) in
THF (5 mL)was added via canula.
quenched with the addition of saturated agueous ammonium
chloride (20 mL). The mixture was partitioned between

ethyl acetate (150 mL) and water (150 mL). The organic

The reaction was
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10%&' ()-8+" cnd)
109 ()-8+el+' c')

10%& () -8+ ¢)
109%& () - 8+)

109& () - 8+nN.)

109& () - 8+)

10%& () - 8+)
10%& () - 8+)

109%&' () - 8+)
109%' ()-8+'c-)

109 ()-8+8' c))
109& () - 8+)

1098 () - 8+)

109%& () - 8+)

109& () - 8+ c)

109& () - 8+)

109%& () - 8+ ! n08)

109& ()-8+ c8) 109%& ()-8+)

20 April 2004

layer was washed with saturated aqueous sodium

bicarbonate (100 mL) and brine (100 mL), dried {(Na,SO,)

and concentrated under reduced pressure. Flash column

chromatography (silica, 30% ethyl acetate in hexanes)
5 provided the title compound (1.12 g, 65%).

A solution of the bromide from step C (41 mg, 0.11
10 mmol) and 2-aminopyridine (11.0 mg, 0.11 mmol) in DMF (1

mL) was heated at 90°C for 2h. The solvent was removed

under reduced pressure and the residue purified by
reverse phase preparative HPLC as described for Example 1
to give the title compound ( 22 mg, 55% yield) as

15 trifluorocacetic acid salt; MS: m/z 361 (M+H)+.

The following Examples 264 to 266 compounds were
prepared in a manner similar to that described above.

Example # Structure Characterization
MS: (M+H)"

LTS
N \ N~

264 360
N——N
N =
OO

265 361
N—N
“

266 @ 366
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109&' ()-8+) 109 ()-8+) 10%& ()-8+) 109%& ()-8+24<@\Bl Jf ES10U 91098 ()-)
109& ()-8+ c) 109 ()-8+) 109 ()-8+) 109 ()-8+JKLZgz_=10'A " 10%

& ()-h(lg “10%& ()-h(!$] ~10% & ()-h(!] ~10%& ()-h( "

z109M& () - 10ULOUWU3=! Q ~10%&' ()-h(! ~10%,',& ()-h(!7* " 10%

20 April 2004

A solution of 3-chlorophenylhydrazine (0.5 g) in §
'10 ml, acetone-water {1:1) was heated at reflux temperature -
for 2h and concetrated to afford the corresponding
acetone hydrazone as an orange gummy solid (quantitative
crude yield). To a portion of this material (0.1 g, 0.55
mmol) in 1 mL toluene was added a solution of
15 acetylisocyanate (102 mg, 1.2 mmol) in 0.25 mL toluene at
RT and the mixture was heated at 105°C for 5h in a sealed
tube. The mixture was concentrated and the gummy residue
was extracted with ether. The ether extract was

concentrated to afford the title compound as pale gummy
20 solid (80 mg).
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RR& ()-h(!mfP ~109%& ()-h(! x “10% & ()-h(!c “10% | & ()-h(!"#3${ CQ

S 10109%Z& () -.109%&Z& ()-.109%Z& ()-. "z10%& ()-)10h10h10h

910%h& () -$9R), 067f F*109Z&' () -. 109%Z& ()-.10%Z& ()-.109%Z& ()-.109%Z& ()-. 10%

& ()-." PT;

<:8a4| el + P10%Z& ()-.109%&Z& ()-.10%Z& ()-.10%Z& ()-.' P10%& ()-.|JVMNOPRVNN. 1

0%Z& ()-.10%& ()-.109%Z& ()-."' P1O%Z& ()-.109%&Z& ()-.109%Z& () VV%E}E fF 10%2

1092&' ()-. 109%Z& ()-. 109Z& ()-.109Z& ()-.' PLO%ZS& ()- . ef gj ki AR

o0& ()-.' PLOYZ& ()-.10%& ()-.109%&& ()-.' Pnopsu|f F4109%Z109%Z& () - 0%2& ()

109%2& ()-. 109&& ()-.BPLO%& ()-.jLOL0%ZE ()-." PLO%Z& ()-. 109Z& ()-.109%2& ()

-. 109%%&' ()-.' PeEO10%&IOWE ()-. ' PLO%Z&()-. 109%&Z& ()-. 109%Z& ()-. 10%Z& () -

E0109%Z&109Z&’ () - .' PLOYZ&' () -. 1092& ()- cyz& ()-.10%& ()-.i M' P10%&Z& () -.

09Z& ()-.109&& ()-.' PLOYZS& ()-.10%&Z& ()- ' PL09YZ& () -. & PL0YZ& ()- . 109Z&

()-.1092& ()-.1092& ()-.el)109Z& ()-.109&8&A)-. ' PLOWZS& ()-.10%Z& ()-. 109Z&

()-. 109Z& ()-. eE) 109%Z& (10%Z& ()-.10%gN ) -. 109%Z& ()-." P1O%Z& ()-. 10%Z& ()-

el + P10%Z& ()-.109%&Z& ()-.10%Z& ()-." () ocyz&() : _

dH+' P109%Z&' () -..10%Z& ()-.109%Z& () - 109Z& () -. 109@& ()-. " #$)*+, i K

/10928 ()- . PL0%Z& ()-.109Z& ()-. 109Z& ' PL09YZ& ()- ., 4567: ;

<i M’ PL0Y%Z& () -.109%Z& ()-.109Z& ()-.' PLOYZ& ()-. 109&Z&' ()- . <=DEFI LNj J* 109Z&

()- L 10928’ (P-. 10928 (pe. CPW@&Oéyct ORREPEIE A O RA{§SOINRETE AT | KO109Z&' ()
' P109%Z&' () - . BEYE& (i) ad DS te)y- suPhG%ECaé)d . (19hh ) o UL LQPhd& ()-*!J P

10"/@19& ()-*10P %O%Wlé&r(is mmé%Qs/& ('1) elﬁﬁ%é)%é QJZ% gl'a Ua}'ii'dp' P 109 K

& ()-*10P 109 ( - hP %ﬂ‘?{l}: - *1 2P 109

109& () - *$9>@" YCYF ke S "i % FO&2tHeRqd ph i@?lﬁ *1 8P
109%4JU&' ()-*!P Wt{r)d ’aSTaIF qffw%%& S(C)hﬂvt'aq)cea)usy C109%& () -

C10%gg& ()-10!, 0 CLOMNNE ()-, "z10% & ()-)101010 L910%& ()- wU3uSl' I K
ClO%& ()-,! Cl0% .

Ci

/[;>—-Cl

15 The compound from step B (50 mg) was heated in 1 mL
neat POCl; at 100°C for 3 h, concentrated and the
resulting brown gummy product was used as such in the
next step.

20 D.
c

&

N—N

A

A mixture of the crude product from step C (50
25 mg), the imidazolyl piperidine from Example 127, step A
(66 mg) and triethylamine (0.1 mL) in 0.5 mL N-
methylprrolidinone was heated at 125°C for 24h, diluted
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CL0%G G & ()-,! CLO%& ()-,! Cl0% & ()-,!H CLl0%j & ()-,!X Cl0% z & ()-,!j"
CLOY%& ()-, - El \kw4uS1! | L810% & ()-! CL0%1& ()-,!z* Cl0% & ()-,!j#p CL0%
& ()-,10° CLO%& ()-,! ClO%& ()-,tROlp Ov QLOYK K & ()-*!g v QLO%& ()-*!qv
QLOYA4& ()-*! @V

20 April 2004

with ethyl acetate, washed with saturated sodium
bicarbonate and the organic layer was dried and
concentrated to afford crude product. This was purified
by preparative HPLC as described for Example 1 to afford

5 the title compound as a yellow gummy solid (26 mg, TFA
salt); MS m/z 357 (M+H)+.

Example 268
cl

&

O,

10

This compound was prepared according to the
procedure described for the synthesis of the title

compound of Example 174, brown gummy solid (TFA salt), MS
15 m/z 372 (M+H) +.

The following Examples 269-270 compounds were
prepared employing procedures described herein.

Example # Structure Characterization
MS: (M+H)®
[+
269 {:g ' 371

-~N

4 N

| l

-

Cl
270 é 386

20
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QLO% } }& ()-* "10%& ()-10 10 10 '-wU3tRO!! Ov QLOY66&' ()-*! kv
QLOYE ()-*!'v QLO% ~ & ()-*!v QLO% & ()-*!'v QLO%& ()-*!v

QL0% J] J& ()-*-61 M fghi Wi </ 10FO10F10F s910%& ()-! v QLOY®O& ()-*! v
QLO%& ()-*!'Kv QLO%","& ()-*!7v QI0%r r & ()-*i wWsl</10!Wh
"10%)& ()-)!'l h '10%& ()-)!g Ph '10%& ()-)!'0h '10% i ) i & ()-)'h
'109%& ()-) " z109%Z& ()-2wU3I </ 1!cOh '10%Q Q & ()-)'h ' 10%%?& ()-)'h
'10%)& ()-)!@h 20 April 2004

Example 271
S

N NQ\
\_/ "D—Q\ruu

Br,
N N

To a solution of the piperidine intermediate from

step A, Example 127 (5.0 g, 21.1 mmol) in DMF (150 mL)
was added DBU (9.46 mL, 63.3 mmol) followed by 2,6-
dibromopyridine (6.5 g, 27.5 mmol). The reaction mixture

10 was stirred at 100°C for 9 hrs under nitrogen. Then the
solvent was removed by rotary evaporation under high
vacuum and the resulting residue was purified by silica
gel chromatography using 10% methanol in dichloromethane
as the eluent to give the title compound (6.6 g, 98%

15 vyield).

N N
& Q—Q

A mixture of the compound from step A (1.0 g, 3.1
20 mmol) and CuCN (558 mg, 6.23 mmol) in DMF (31 mL) was
heated at 150°C under nitrogen for 16 hrs. The reaction
mixture was then poured into water (100 mL) and the
resulting precipitate was removed by filtration. The
solid was collected, suspended in TFA (50 mL) and
25 agitated with ultrasonication for 5 mins. After
filtration, the filtrate was concentrated and passed

through a reverse phase cartridge (C18 silica) using 30%
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'10% , & ()-)!Ph ' 10%
"109%&' ()-10Z10Z10Z L910%& ()-'h °
q 1098 ()-#)!$ q 10%& ()-#)!q 109%& ()-#)!

109418 ()-#)1

L) ! S&L0%& ()-L "y10986 & ()-1010 10{Z9uS2!

MLOY& ()-T OMLOY®E & ()-!(MLOY%O O & ()- 109%& () - t01owé°(°)P”

“1L10986 & () -

10

15

20

25

z1L10% & ()-T e I (12109 ()-t u I (!'10%
methanol in water as the eluent. The solvent was removed

to give the title compound as a solid (398 mg, 48%
yield) .

N N~
/_\ NWH

To a solution of the compound from step B (547 mg,
2.0 mmol) in methanol 150 mL) was added concentrated HC1
(0.4 mL) and palladium on carbon (10%). The reaction
mixture was stirred under 1 atm hydrogen for 14 hrs, then
the flask was purged with nitrogen and the reaction
mixture was filtered through a pad of celite. The
solvent was removed to give the title compound as the

hydrochloride salt.
o=§
NH

N N

To a solution of the compound from step C (245 mg,
0.80 mmol) in dichloromethane (10 mL) at 0°C was added
N,N-diisopropylethylamine (0.94 mL, 5.42 mmol) followed
by butyryl chloride (0.28 mL, 2.7 wmol). The ice bath
was removed and the reaction mixture was stirred at 25°C
for 30 mins. The TLC (10% methanol in dichloromethane)
analysis showed the presence of a diacylated intermediate
(Rf= 0.8). The reaction mixture was diluted with ethyl
acetate (40 mL) and washed sequentially with water (20
mL), saturated aqueous sodium bicarbonate (20 mL) and

D.

brine (20 mL). The organic layer was dried over sodium
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% & ()-t!1(110% & ()-t O "f10% v & ()-f4uS2!  plO%& ()-*! pl0%
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| 20 April 2004

10

15

20

25

sulfate. After the sodium sulfate was filtered, the
solvent was removed. The resulting crude material was
taken up in methanol (5 mL) and treated with 2 drops of
15% agueous sodium hydroxide. After 5 mins, the solution
was rendered acidic with TFA and subjected to preparative
HPLC to give the title compound (205 mg, 67% yield) as a
pale red oil.

E.

(S
N Nﬁ
\_/ "%,NH

A solution of the compound from step D (72 mg,
0.21 mmol) in POC1l3 (5 mL) was heated at 80°C for 12 hrs.
After cooling to room temperature, the reaction mixture
was quenced by the dropwise addition of the solution to
ice. After melting the remaining ice, the aqueous
solution was rendered basic (pH 8-9) with concentrated
ammonium hydroxide. The resulting suspension was then
extracted with dichloromethane (100 mL) and the organic
layer was dried over sodium sulfate. After the

filtration, the solvent was removed and the resulting
crude was taken up in a solution of 30 % methanol in
water and treated with 3 drops of TFA to give a
precipitate. After filtration, the filtrate was
concentrated to give the tilte compound (67 mg, 98%
yvield); MS m/z 324 (M+H)+.

The following Examples 272 to 278 compounds were
prepared by the methods described above.
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10%r& ()-"1L 109%& ()-"!" 109%& ()-"!< 109%:|:& ()-"!- 10%m& ()-"!!t
109%pp& ()-"zyWsvUAI 111 10% @ @ ()-"!bP 10%& ()-"10 10%RR& ()-" X
10% & () - I0%&mkle & 1076 -  Structure Characterization
MS: (M+H)*
N
\

272 N N 296
\_/ "D’ﬁ\;lm
' “yzl::)
273 \ 358

N N
\_7 "Wn
(o)
274 S 392
N N§I
\_7/ N\/:>_§\/NH
N Cl
275 - . 392
\_7/ "D"$/m
Cl
392

276 \!\
N N
[~
277 "5,1:f1 427
- -
&

Y o
278 \ 388
N\ 7/ N\ NH
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& ()-" &m S2!'! "z10%! ~& ()-10>P10>10> 9  10%& ()- ,210%& ()- a

1090N& ()-"! 109R W2 U& ()-"&I8<EL{Z9 S2!! 10%!~& ()- 0s10%

~& ()-1510%wW& ()- LY 10% & ()- LY 10%-~& ()- 4LY 10%& ()-|[: S2!!  &# 10%
| & ()-+ Lyl0% ~& ()-g Lyl0%! ~& ()-g pLyl0%o0~& ()-g 310%!~& ()-

10%-! ~& ()->S e|[:-210~1~ 9 10%! ~& ()- ©5&L0% & ()- 1Y. 10% j& ()- 1YV.
10%!~& ()- DIY. 109& ()- & 10%! & ()-+3bA210~!~ @ 109%K& ()- 9F
109v& ()-3 Z 9F 10%1& ()-3 OF 10%q& ()-3 "y109kk& 29 -April 2004

10~1 ~10~1 ~22Y7A210~1 ~1 Zr ]109% <! <& ()-] fO ]109%& ()-]!'- ]10% ()-]

110% zI & ()-1& !t ]110%s& ()-] 910%(&11@]-&%%%Y2[i m S11! 10%eé& ()-m

"109&' () - 10kk10kk10kk] &99MLOYKKE! é) - '()-1!'h$

110% /& ()-]ntzY8tS11! , %d0%& ()-T*B$10%& ()- 0109%& ()-ni
A\ . CH
N 3
“N NO\%\

To a solution of 15 mg (0.04 mmol) of the title

5 compound 174 in 5 mlL dichloromethane at 0°C was added
56uL (0.8 mmol) of acetyl chloride followed by 11 uL of
triethyl amine. The solution was stirred for 30 min and
5 mL of 2M NH, in methanol was added. The resulting
solution was stirred for 4 hr and the solvent was

10 removed. The residue mixture was purified by preparative
HPLC to give 2 mg (10%) of the title compound as TFA
salt; MS: m/z 413 (M+H)+.

Example 280

15
HyC,

m CHj,
N\N w1:::x-<;L\NH
O e
NH
Cl o

HsC, ;

0
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KQ 109& ()-U "

"y109&' ()-7

10

15

"y10%&' () - 7ef ghj kl mP4

n O 1
10 {)

compound 174

109&' -
solut Ol'(l) g%’ %) m7

7UY8 552 mid

“s' 9109%J& ()- is' 910%& ()-!ps' 910%]& ()-!$>bA110 &s10%& () -
, 109&' ()- "z10%& ()-1010", =>?@el )
"y109&' ()-7-' @( "yl0%& ()-7 "y10%&' ()-7 "y1l0%& ()- 7KLNPQRSW PO "y109%&' ()-7
"y109&' ()-7' @ "ylO0%& ()-7 "y109%&' ()-7 "ylO0%& ()-7' @WzZ~_beil)
"y109%& ()-7 "y10%&' ()-7 "y10%&' ()-7' @ "y10%&' ()-7 "y10%& ()-7
"y10%& ()-7' @ "y109%& ()-7 "ylO0%& éOAprll 2004
"y109&' ()-7' @ "ylO0%& ()- 7nopgrstum®B @ "y109%& ()-7 "y109%&' ()-7
Y1008 () -7' @ mmolgy

in 5 mL DCM at 0°C was added 23 uL (0.3 mmoL)

Y1098 ()-m J109& ()-m - 10%& ()-myX; .110 10%& ()- 8 109 ()-! s' 910%& ()-

10%& ()-7 " y10%& () - 7&
oof %hé)t;tleylo ()-8 @

of methyl chloroformate followed by 11 pL of triethyl

amine.

mL of 2M NH, in methanol was added.
was stirred for 18 hr and concentrated.

The reaction solution was stirred for 2 hr and 5
The resulting solution

The residual

mixture was purified by preparative HPLC to give 1.2 mg

(15%) of the title compound as TFA salt; MS:

(M+H) ",

m/z 429

The following Examples 281-283 compounds were
prepared by using the procedures described for the
synthesis of Examples 279 and 280 compunds.

Example # Structure Characterization
MS: (M+H)"
HsC,
B\ CHy
281 }fi)\u 443
Q.
HN
[~} o
S,
G
282 '?/3\“ CHs 457
& Swn
o
©\ N—_{HN o-{cn’
(=]
CH;
AsC,
D
283 N\N N y - 427
= 2.
HyC
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y10%&' ()-7 "yl0%&' ()-7il- "yl0%&' ()-7 "yl0%&' ()-7 "yl0%&' ()-7
"le%&' ()-7" @ "y109& ()-7 "y109% ()-7pP0 "y109& ()-7 "y10% ()-7' @
"y109%& ()-7 "y10%&' ()-7 "y10%&' ()-7' @el+ @ "y109%& ()-7 "y1l0% ()-
"y109%& ()-7 "y10%& ()-7(' @ "ylO0%&' ()- 7ToN110%&' ()- " OMLOY& () -
"y109& ()-7' @ "ylO%& ()-7 "ylO%& ()-7 "ylO%& ()-T7tRO!I" <100 ()--!%

L@

<10%0& ()--! <10% & ()--! <10% & ()-- "z109%&' ()-101010 )9MMI3tRO!!e
<10% W W& ()--! <10%/& ()--!? <10%| & ()--!?70 <109%&' () - - 20 Apr2004 ()--!
<10%&' ()-- MQ_ywU3t RO!'!'|

Example 284

50
cl "/)_NH\

To a solution of 10 mg (.027 mmol) of the title
5 compound 174 in 5 mL of methanol was add 5 mg (.04mmol) of
1H-benzotrizole-1-methanol (A.R.Katritzky, R.P.Musgrave,
B.Rachwal, C.Zaklika, Heterocycles, 41, 1995, 34). The
solution was stirred for 15 hrs at ambient temperature and
2 mg(.04mmol) of sodium borohydride was added. The
10 solution was stirred for 6 hrs at ambient temperature and

acidified with TFA. The solution was purified with
preparative HPLC to give 1 mg (10%) of the title compound
as TFA salt; MS: m/z 385 (M+H)".

15 Example 285

G

w31

C

> MCO2EL

Ethyl 2,3-cis-diphenylcyclopropane carboxylate

20 A solution of tris(4-bromophenyl)aminium
hexachloroantimonate (245 mg) in dichloromethane (10 mL)
was cooled in an ice bath and purged with nitrogen for
1h. To this was added a solution of cis-stilbene (180
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<10%&' ()--!A= <10%4& ()--10 <10%&' ()--!1K8 <10% & ()--!"" <10%wW& ()--!
<109& ()--sRL! ~10% '& ()-) "z10% ' & ()-101010 fy8 109& ()-! <109%& ()--!
<109& ()--|[:sRLl 6 10%J& ()-F #10% 7& ()-F L°10% '& ()- 10% '& ()-
@10% '& ()-m@10% '& ()-n _BsRL! 610% '& ()-10% '& ()- 8 10% '& ()-
6 -910%) J& ()-s '-910% ;& ()-s %0% ' & ()-yX6l !&I0%& ()- y 10%Is& ()-)
F109%| s& ()- "109%ls& ()-10' '10' '10' '&&10% '& ()-g;zY8yX6l !
'10% | s& ()- Fd0%sl s& ()- "~ 10%ly& ()- "~ 10%t& ()- 10%;|39/§9r1|20950%

T& ()-49FNzY7yXe! !'!i~ (10%~[~& ()- U (10% x7 & ()- ! (10%;& ()- 'O
10% & - 9 109

(m%smaq&' (§ ) &! @‘%’)1%93 égﬁ“é )dg}aéx’éé ’cﬁ%l(} &gNTU\Aﬁgi%‘k&(T“‘e?Bﬁ‘? 1001110111

SF8 10% 11 & ()- WERHE2 I  The grepsddor, r@xt&lre{gwas stirred overnight and

allowed to warm to ambient temperature. The reaction was
quenched with saturated potassium carbonate solution in

5 methanol (5mL), diluted with water and extracted with
ethyl acetate. The organic layer was separated, dried
over magnesium sulfate and concentrated to give crude
title compound (0.1 g) which was used without
purification.

10

B.

Ch

.,u“é;ji\ﬁjl\

The ester from part A may be converted to the
corresponding acid via saponification with KOH in a
15 mixture of water and dioxane. The resulting acid may be
converted to the title compound by using the procedure
described in Example 13 parts B, C, D and E.

Example 286

(i

> ‘\\\C»\ NHy

20

This compound may be prepared from the title
compound Example 285 by using the procedure described in
Example 14. |
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10% & ()-& F 8 109% k & ()-& 8 10% ()-& ,h 8 109 ()-& 8 10%

& ()-8&):JIwWU3vT2! !lgp 8 1000U& ()-& - 8 10%& ()-& Yp 8 10%F~F& ()-& 8
10% ,& ()-& D 8 10%.i.& ()-& E 8 10% Al A& ()-&]] ef ghvt S2! ]P10% & ()- 3
#10% & ()-3) "109% & ()-108181081810818 99  10%B818& ()-! 8

10%, & ()-&|[:tS2! ] '"9110%& ()- "9110%& ()- "9110% & ()- 8
“s10% & ()- ,10% & ()- "10% & ()-3T|[:tS2! ] & 4MLO% & () - ‘Equﬁ;g%'()- f,
10% & ()-8 f, 109 & ()- f, 109%& ()- @10% & ()-T\~_ aol z¥8APril 29043

&l0%& ()-@ &3 &10%& ()-@ "z10%FM& ()--10!10!10!FZ
Example 287
Cl

ozu\i)\N

o]

L

Cl

ozu\©\n
7<°‘Q

o]

5 To a solution of L-proline tert-butyl ester

(1.06 g, 7.5 mmol) in dry DMSO (10 ml) were
added 3-chloro-4-nitrofluorobenzene (1.48 g, 8.4 mmol)
and diisopropylethylamine (2.60 mL, 15 mmol). The
resulting solution was heated at 110°C in a sealed tube

10 for 48 hours. The reaction mixture was cooled to room
temperature and partitioned between brine and ethyl
acetate. The aqueous layer was extracted with ethyl
acetate. The combined organic extracts were washed with
water, dried over sodium sulfate, and concentrated in

15 wvacuo. Purification of the crude residue on silica gel
(7:3/EtOAc-hexanes) provided 1.98 g (90%) of a pale
yellow solid. 1H NMR (CD3OD) & 8.13 (1H, d, J=2.7 Hz),
8.02 (1H, 4d, J=9.3 Hz, 2.7 Hz), 6.92 (1H, 4, J=9.3 Hz),
5.01 (1H, 44, J=9.2 Hz, 3.9 Hz), 3.35 (1H, m), 3.30 (1H,

20 m), 2.31 (1H, m), 2.07 (1H, m), 2.02 (2H, m), 1.38 (9H,
s).
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10% & ()-- 8 10%W & ()-1y}zX6zY8! | 109%& ()-!/ 10% i & ()- 10% & ()--'F
10% & ()-!)~ 10%FcF& ()- #10%FM& ()-xV5zY8! G 10% & ()-! 10%& ()-!"
10%/NV& ()- 10% & ()-!1C 10%}& ()-1{ 10%WNV& ()- (wW4zY8!  &OMLOWFME ()-!G
10%&' ()-1G 10%J& ()-10 10%j & ()-'y 10%"& ()-! 10%& ()-()*+9:>?@ B!

8OM  10%&' ()-; 10%& ()-; 109%& ()-;) "10%& ()-

10M-MLOMFMLOMFM@DE! JKPYI 1) 109%& () -3 109%& () -5 109%& () - ;' 10%& gg 31%.5

100 ()-; Y[]1~_"ejil)10%& ()-; 10%& ()-; 10%& ()-;' 10%& () - gy o | ()

j kl mopqunP010%& ()- ;' 109& ()- ; 10%& ()- ; 109 () -; "' 109& () ux|} ~eE) 109& () -
109&' ()-; 10%& ()-; 19%& ()-;" 10%&' ()-; 109%& ()-;jLO10%& ()-;' 109& ()-;

109 () -; 10%& ()-; 10%& ()- - 10% () G098 () -5 109%& () -3 10%& () - ;

: T ) 1098 () - 109%& ()-: el + 10%&' ()-; 109 (§'-; 109& ()-; 10%& ()-;' 10%& ()-;sRL
| 109 ()-8 & 109%& () - 8110%& () - 109&‘ (A 109%& ()-: 109 ()-: U |[|[:-10
88MLOY&' ()- , 8&2109%&' () - - 0&&$100/&' ()- & $100/&' () & 8&&S109&’ () - &

9l 109& ()-8eGl0 &8'; 109& ()-; 10%& () - OV & y109%& ()-1010nR610;

109%& ()-; 109& ()-: 109%& ()-': 109%& () - 100 10%&' ()-1L01; 109%& () -

100 ()-'; 109%& ()-; 10%& () -; 10%& ()- - é? 0%&' ;109 ()-; 109%& () -

109%&' ()-: 10%& () - 0%&'()-IP4 10; 109%& () - 00/&'()-,
109&' () -" r T4; 10; 0 % #
IREE 1((33/&' ()-: 109& (ill-ﬁe/f%%}) ég‘(&%@&"%&f& jq'('ﬁéf@&af )]tgL afg%i%/ed

CH2C12 trifluoroacetic acid The resulting

5 solution was stirred at room temperature for 12 hours.
The reaction mixture was concentrated in wvacuo and
azeotroped with toluene to afford 350 mg of the title

compound as a brown solid. 1H NMR (CD3OD) & 8.26 (1H, d,
J=2.7 Hz), 8.17 (1H, 4d, J=9.3 Hz, 2.7 Hz), 7.19 (1H, d,

10 J=9.3 Hz), 5.20 (1H, 4d, J=9.2 Hz, 3.9 Hz), 3.94 (1lH, m),
3.77 (1B, m), 2.64 (1H, m), 2.27 (1H, m), 2.19 (3H, m).

C.
Ci
"
N
O

___( HN

ey

H N

15 This compound may be prepared from the part B

compound by using the procedure described in Example 13
parts B, C, D and E.

Example 288
cl

OZN\@N

HN
HzN"<\N \

20
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&' () - T4 10% ()-'; 10% ()-;10%& ()-; 10% ()-';10%& ()-- . 156 7 B
HjJ%; 109& ()-; 109& ()-; 109%& ()-& ; 109%& ()-; 109%& ()-; 109%& ()-H1 J Kb mt
i H ;109 () . !'10%& ()-& P P! 10%&'()-& |10%&'() & 109%& ()-':109%& ()-t vy
5/[:-10 “sOMIO%&' ()- X 1&10%& ()-3 Sk> 1&10%& ()-3 *10%&'() &
~0*109& ()- ) 10%& ()-adp{bAl0 ~ A P910%&'() “0910% ' & ()- ° 10%' & ()-

S, 10%' & ()-, "z10%' & ()- 1010{e 4|[:AL0 y 99310%@@(% Ansil 2004
~ 99510%EE& ()- k* 99510928 ()- fp99s10%-& ()- "y 10%" 0 Argi

910% & ()-4_AALO y a(/lO% & ()-a(/10% "' & ()-a(/10%" &'() a(/10%"' & ()- "L+

0 8 U et e B I 8

/109 Example by using the procedure descrlbed in

99910%&'() a(/ﬁ)%ﬂp&é(i)4-)a(/10% & ()-a(/10% " & ()-a(/10%" & ()-
“ElJI</1010 'b 10% S

5 Example 289

Br oak

z

N
o)
Ly

o]

Br

A mixture of ethyl 4-bromocinnamate (0.5 g, 2 mmol),
10 sarcosine (0.19 g , 2.2 mmol), and paraformaldehyde (0.19
g, 6.4 mmol) in benzene (50 mL) was stirred for 10 hr at
reflux with continuous removal of water. The mixture was
cooled to ambient temperature and concentrated. The
residue was chromatographed on silica gel (ethyl acetate)
15 to give the desired product (0.21 g).

&-

"/(\N

N~

NH
Br® o

The ester from Part A may be converted to the
20 corresponding acid via saponification with KOH in a
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S& ()-! 10% & ()-'q 10% X X& ()-'Z 109%& ()-
9"z109%4.& ()-' 10ELbgw~zX6l </ 10! & "10% 3: 3& ()-SI g& "10%: : & ()-S

of 109%.& ()- f109& ()- ,f10%& ()-"!< 10% & ()- Pf~] PC61010L10L10L
O@L10%& ()- j & "109& ()-S\ & "109& ()-S a & "10%.& ()-S RG&

"109& ()-S?|[:PC6101 hL@O0% ()- oL@O0%& ()-- 9110%& ()- 3 E109& () 3
9109& ()- 9"z109%& ()-Jb|[:PC6101 $$109%& ()-s R$10%, & ()- $10%&' () - s-
9" &&109& ()- 1" &&L10U& ()- , &&L10%& ()-'\@[:-610 98MLOYE () 9°~Rr"2@% 0)--
9& 3&109%& () - - 9, ,/ LOY&! ()- 9, - Z10%& ()~ 9y&F+- 10% ()-bAG10 9

' NL&LOY%&' ()-M R}, AN& 910988’

9" 10988& (§) 1010#/ 1G %Bétg Rglgﬁ/%%‘qﬁ "‘iefg&élk?% 2t (2“‘?*{0‘3/% ()-
L&L0YB& () - M 9#ERAD tR/I e GOl e ) copmopnd i SBERGOt e (UPrgdeye ' | P
UL09ATE ()-'!t deSesid )in' EQIGIE0%S {Hirts BL08,1AB468 E.

9y99MLOYBE () - WU3US11!'! C

5 Example 290
\
N

Y N
NH
Br

This compound may be prepared from the title
compound Example 289 by using the procedure described for

Example 14.
10

Example 291

Sae,

O.N HNI
NH

O
A.

J
O2N OEt

15 To a solution of ethyl 4-nitrocinnamate (0.5 g, 2.2
mmol) and cyclopentadiene (0.17 g, 2.7 mmol) in toluene
(20 mL) was added 1M solution of diethylaluminum chloride

(276 mL, 2.6 mmol) in hexane at -78°C. The resulting
solution was stirred at -78°C for 1.5 h and warmed to

20 ambient temperature and stirred for 12 h. The solution
was washed with 1N NaOH solution, dried (MgSQ,) and

concentrated. The residue was chromatographed on silica
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ulo% )& ()-'! ul0%y& ()-'! ulo% $ & ()-'! uld% & ()-'! uld%f f& ()-

ul0%g q & ()-'yX6uS1il!!! ul0%& ()-' UulO%A*A& ()-' s ul0%! <& ()-'!
Ul0%& ()-' @ul0%.& ()-'! ul0%& ()-' !"xW=0110{{10{{10{{
9L9 10%{& ()-'10 ul0% 4 4& ()-'!}" ul0%& ()-' ULlOUKIKE ()-'!

L/

ulo%4& ()-'"08BD WWW6J=0110 @ 10%ALA& ()-)!\ 10%& ()-)! 10%@& ()-)!'q

10% Q Q% ()-)!P 10%C AC 20 April 2004

gel (ethyl acetate:hexanes/1:4) to give the desired
product (0.39 g) as a 4:1 mixture of 2 isomers.

The ester from part A may be converted to the
corresponding acid via saponification with KOH in a
mixture of water and dioxane. The resulting acid may be
converted to the title compound by using the procedure
10 described in Example 13 parts B, C, D and E.

This compound may be prepared from the title
15 compound of Example 291 by using the procedure described
in Example 14.

The following Examples 293 to 304 compounds were

prepared according to the procedure described above for
20 Example 234.
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& ()-) 9"ylo%& ()-Vberv{xv4J=011! 10%& ()-)! 10%; ;& ()-)!'0 10%b %
& ()-) @ 10%HF& ()-)! 10% & ()-)!'J 109 ()-)xVv4J=011! 10%6S& ()-)!
1091 QL& () -) 10% Y& ()-)!'z 10%1& ()-)!0 10% P & ()-)!'dp 10% |
[& ()-)zm S21 9"10%& ()-)10T10T10T 99MLO%& ()-!/ 10% # #& ()-)!UP
20 April 2004
Example # Structure Characterization
MS: (M+H)®
293 388
Ci Cl
N N
\== N"
294 354
Ci
N N
\=N N
295 367
NO2
N N
\=N N"
296 o] 364
7
(o]
N N
\=p N"
297 0 364
OH
N/ A\ N //NH
\=p N
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10%NVE ()-) W@ 109%d & ()-) %1COWwWW4 S21 16v X109 Q & ()-* d'v
X10%c& ()-*! Q@ X10% | |[& ()-*!v X109%A A & ()-*! M X10%008& ()-*!"Pv
X109&' ()-*AsyxV4 S21 IMv X10%a& ()-*!]@ X10%&' ()-*!v X109 rT r& ()-* v
X10%gg&' ()-*luv X109 ! & ()-*!:v X10% ) & ()-*xk Q01 9"z10%& () - 10b10b10b
9y8MLOYB& ()-!)v XL0%EGE ()-*!v X109%& ()-*!P v X10%gB gB & ()- * '

A | 1R -+ 0L -+l 0 ' -+l 0 ' -+
XxWeAQD1 | T3 1091 & ()-+ @ 10% ()-+!3 10% & ()-+ yN3 10/505&3%0& 3

298 o] 362
N N
\=y =
299 ICF; 404
(e}
N N
\=p -
300 380
[} (o]
/ \

301 O | 370
&

302

380
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109 g & ()-+'1U3 10909& ()-+'3 10% & ()-+'3 10%=& ()-+ di x  xV4rQ0l
1103 10% | & ()-+ 3 10% | & ()-+ 3 109BB& ()-+ 3 10%z& ()-+!3

10%q& () -+ 98 10% & ()-+ WVI </ 1010 10 9@L109%& ()-!3 10%& ()-+!3
10% & ()-+!3 10% & ()-+'g3 10%m®& ()-+ !!.!121yWsl </ 10! NLO%
20 April 2004
s..—
303 366

304 370

The following Examples 305 to 314 compounds were
prepared according to the procedure described above for
Example 252.

5 .
Example # . Structure Characterization
MS: (M+H)"*
: Cl
305 384
—N N
—0
Cl
306 384
=N N
—0
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NLO%A& ()-*!"

& ()-*

& ()"
NLOY& () - *!
@

NLOYGE' ()-*11111 ""og1"uSllv 109& ()-,'v 109%& ()-,!v 10%yTy& ()-,
9"z10%& ()-10-10- 10- 9y8 10% & ()-1"4"@M U's"v"wWJ3uSl!!'v._ 10% "()-,'v
10%id& ()-,! v 10%n yn & ()-,! v 10%f& ()-,!v 10%00& () - ,A0ApH! i
& ()-,v """t xV4uSLI I TE' v 109% ()-,!'E v
Ci
307 384
N N
=N m"J
—o
F3C
308 218
N N
)==N N‘J
—0
Ci
309 a 418
N N
>==N N’J
—0
R
310 418
N N
>;=N N‘J
—0
311 364
N N
>==N N‘J
—0
312 378
N N
>==N N"’I
—0
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The following examples were prepared in a manner

similar to that described for the preparation of Example
5 252,

Example # Structure Characterization
MS: (M+H)®
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The following examples were prepared in a manner
similar to that described for the preparation of Example
5 174,
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OFF10%rY& ()-! sO109%& ()-& v =109& ()-& F F10941& ()- F

F109%668& () - TOOPPPPP{ Z9vU4h " 2108adD1e $24096S8& ()- " *109& ()- &
“10%+ ()-"1SS)3"109%s& ()~ { #10% ()- PPPPPQY R*RvUth 10% . & () - (

_ Sodium hydride (270 mg of 60%, 7 mmol) was added to

a solution of tert-butyl cyanocacetate (850 mg, 6 mmol) in
THF (20 mL). After stirring for 15 min., solid

10 pyrimidine from example 252 part A (1.0 g, 2.8 mmol) was
added and the solution was heated at 60°C for 2 days.
Additional tert-butyl cyanoacetate anion in THF (30 mL),
prepared from 1.7 g (12 mmol) of tert-butyl cyanocacetate

" and 560 mg of 60% NaH (14 mmol), was added and the

15 temperature was increased to 85°C. The solution was
stirred at that temperature for an additional 24 h. The
solution was neutralized to a pH of 7 and extracted with
EtOAc. The combined EtOAc extracts were dried over MgSO,
and concentrated. The crude residue obtained was

20 dissolved in 30 mL of TFA and heated at 60°C for 30 min.
Concentration of the reaction mixture at reduced pressure
followed by flash chromatography on silica gel (10/1/0.1
CH,Cl,/MeOH/NH4OH) gave 200 mg of the title compound
followed by 400 mg of the title compound of Example 346

25 part A.
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10

15

cl F

The title compound from part A above (180 mg) was

coupled with 3-chloro-4-fluorophenyl boronic acid

according to the procedure described for Example 234 to

afford 66 mg of the title compound as a TFA salt after

purification by preparative HPLC (conditions are as

described for Example 1). MS:

Example 346

cl F

m/z 411 (M+H)?

The title compound was obtained by the same

procedure described above for Example 345 part A.
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(o)

The title compound from part A above (400 mg) was
coupled with 3-chloro-4-fluorophenyl boronic acid
5 according to the procedure described for Example 234 to
afford 287 mg of the title compound as a TFA salt after
purification by preparative HPLC (conditions are as
described for Example 1). MS: m/z 485 (M+H)*

10 Example 347

Ci F

7 N\ D_Q/\NH
e Was

The title compound from Example 346 (35 mg) was
treated with 5 ml of 6M HCl and the resulting solution

was heated at reflux for 24 h. Concentration of the
15 reaction mixture at reduced pressure followed by
purification by preparative HPLC (conditions are as
described for Example 1) afforded 25 mg of the title
compound as a TFA salt. MS: m/z 386 (M+H)"
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The title compound from Example 345 (15 mg) was
treated with excess sodium hydroxide in aqueous MeOH.
The resulting mixture was heated at reflux for 24 h.

Purification of the reaction mixture by preparative HPLC,
as described for Example 1, gave 7 mg of the title

compound as a TFA salt.
(s, 1),

1), 8.26

8.21 (s, 1),

'H NMR (400 MHz, CD,OD) 8.72 (s,
7.74 (4, 1, J = 6.7),

7.48

(m, 2), 4.46 (br 4, 2, J = 13), 3.37 (s, 2), 3.16 (m, 3),
2.34 (s, 3), 1.85 (m, 4).

The following examples were prepared according to
the procedure described above for Example 234.

Example # Structure Characterization
MS: (M+H)"
MeO
349 349
=N N
Cl
350 353
=N N
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10%QQE () - 0* * ~7~M-e~i ~q~r ~s~t ~wWV/I </ 108VB" 108MB108MB 9s1098MB& ()-!q 10%
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A compound having the structure

R"—x\ ——
N

wherein n is 4;
Xis N;

Zis a heteroaryl group;

Rlis atkynyl, alkoxy, atkenyloxy, alkynyloxy, (alky! or aryi)3Si (where each alkyl or aryi
group is independent), cycloalkenyl, amino, alkylamino, dialkylamino, alkenylamino, alkynylaminro,
arylalkylamino, cycloheteroalky!, cycloheteroalkylalkyl, heteroaryl, heteroarylamino, heteroaryloxy,
arylsulfinyl, aryisulfonyl, thio, alkylithio, alkylsulfinyl, alkylsulfonyl, heteroarylthio, heteroarylisuifiny!,
heteroarylisulfonyl, halogen, haloalky!, polyhaloalkyl, polyhaloalkoxy, aminothio, aminosulfinyl,
aminosulfonyl, alkyisulfonylamino, alkenylsuifonylamino, alkynylsuifonytamino, aryisuifonylamino,
heteroarylsutfonylamino, heteroarylaminocarbonyl, hydroxy, acyl, carboxy, aminocarbonyl,
alkylcarbonyloxy, alkylcarbonylamino, arylcarbonyloxy, aryicarbonylamino, heteroaryicarbonyloxy,
heteroarylcarbonylamino, cyano, nitro, alkenylcarbonylamino, alkynylcarbonylamino,
alkylaminocarbonylamino, alkenylaminocarbonylamino, alkynylaminocarbonylamino,
arylaminocarbonylamino, heteroarylaminocarbonylamino, alkoxycarbonylamino,
alkenyloxycarbonylamino, alkynyloxycarbonylamino, aryloxycarbonylamino,
heteroaryloxycarbonylamino, aminocarbonylamino, alkylaminocarbonyloxy, atkoxycarbonylamino,
1,-(alkoxy! or aryloxy),alkyl (where the two aryl or alkyl substituents can be independently defined,

or linked to one another to form a ring), S(0)2RER?, -NR6(C=NR7)alkyl, -NRE(C=NR7)alkenyl,
-NRB(C=NR7)alkynyl, -NR6(C=NR7 )heteroaryl, -NR8(C=NCN)-amino,

pyridine-N-oxide,

. o
b
gt L NPT “'“i:@
L)

(where Qis OorH,and n'is 0, 1, 2 or 3) or

R o )
~—Cz=CH~——C~—R**, tetrazolyl, pyrazolyl, thiazolyl, pyrimidinyt, imidazole, oxazole, or triazole, -
POR™)(R™), (where R"™ and R" are independently alkyl, aryi, alkoxy, aryloxy, heteroaryi,
heteroarylaliyl, heteroaryloxy, heteroarylalkoxy, cycloheteroalkyl, cycloheteroalkylalkyl,
cycloheteroalkoxy, or cycloheteroalkytalkoxy);

RS, R7, R8, RBa and RY are the same or different and are independently hydrogen, alky!,

haloalkyl, aryl, heteroaryl, arylalkyl, cycloalkyl, (cyctoatkyl)alkyl, or cycloheteroalky!;

and R! may be unsubstituted or substituted with from one to five substituents;
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10%: & ()- s109%{f& ()- Y 10%{f& ()- &LO%{f& ()- CKemuvwxyl RIL

"y 10%C K& ()- 10f{f*10f{f10f{f S99 10% {f& ()-)! 10%RR& () - .
010% & ()--! 10%\n{\1&' ()-iV\B_R?L 1 0[ 210%0, {o, & 8) ) 20 April 2004
[210%008 ()-.!=0[ z10%00& ()-. [Zz10%QQ& ()-.![210%00% ()-.!

[210%0 Q & ()-.(21[nyWs_RL |  p[210% 1 & ()-.1, = [210% A& ()-

[ 210902& ()-. 1" =[ 2109%Y& ()-. [210%

L& (Y- 1Y[210% " & () -. n~t S11 AO° NLOY&' () - & % N10% & () - &

" 2109 ()-(1OK‘ KlOK‘ KlOK‘ K~ 9s10%<C K& ()-! 5—‘[210%5; 9: & () -. QXyXTt S
VIOVE (): 3 YYA0YE () Y MLOYE (). 180 NLOS: ()

% N109&' () - &I ik /ﬂzd(*‘)  agsdpe\eImeCr diftprent agd 3rs md?rgnqq_r)\&ym&a"(vj alkenybglkynyl,
10;/('17L<]9_L'0 ((y 0)2 8?"@5/ EP%MO&y (@)kynylo®y, 1alk¢ &¢ (rgl)‘ssoawh@?;{wa& Ky ér@dyl grbOp is iriiedddiignty X&' () -
'8)5(X9L10%°y§})i| yh gngﬁﬁygﬁsg& Waﬁ%(_ '% o )alljenﬂaml &lkwylamqn]bojgt 2Y7>10
X9L109% ! garfilkyldniingd awoml(awlamm@@mw#y&d(eyemwg eyclohgtgrzalicgalky.-heteroaryl,
0+109%& ()he’ie{réém&ﬂr@hétkma i'o%Poa/iy{tl‘ﬁb ﬁjm GaHdsuifony!, thio, alkylth|o alkylsulfinyl,

0/
Sy e e sy Pidedeste il LR
B%I-lo%?&' ;(o)yhélba%lidx%ammothlo aminosulfinyl, aminosulfonyl, alkylsulfonylammo alkenylsulfonylamlno

alkynylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylaminocarbonyi,

arylaminocarbonyl, heteroarylaminocarbonyl, hydroxy, acyl, carboxy, aminocarbonyl, alkylcarbonyl,

alkoxycarbonyl, alkylcarbonyloxy, alkylcarbonylamino, arylcarbonyl, arylcarbonyloxy,

arylcarbonylamino, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroarylcarbonylamino, cyano,

nitro, alkenylcarbonylamino, alkynyicarbonylamino, alkylaminocarbonylamino,

alkenylaminocarbonylamino, alkynylaminocarbonylamino, arylaminocarbonylamino,

heteroarylaminocarbonylamino, alkoxycarbonylamino, alkenyloxycarbonylamino,

alkynyloxycarbonylamino, aryloxycarbonylamino, heteroaryloxycarbonylamino,

aminocarbonylamino, alkylaminocarbonyloxy, alkoxycarﬁonylamino, 1,I-(alkoxyl or aryloxy)2alky!

(where the two aryl or alkyl substituents can be independently defined, or linked to one another to

form a ring), S(0)2RBR7, -NRE(C=NR7)alkyl, -NRE(C=NR7)alkenyl,

-NRB(C=NR7)alkynyl, -NR6(C=NR7)heteroaryl, -NR8(C=NCN)-amino,

)

—N .8 N_-0 TN

o L, T
(where Qis O orH,and n'is 0, 1, 2 or 3) or

NRPR® O
——C==CH—C—R* tetrazolyl, pyrazolyl, pyridyl, thiazolyl, pyrimidiny!, imidazole, oxazole, or
triazole, -PO(R™)(R™), (where R™ and R" are independently alkyl, aryl, alkoxy, aryloxy, heteroaryl,
heteroarylalkyl, heteroaryloxy, heteroarylalkoxy, cycloheteroalkyl, cycloheteroalkylalkyl,
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UL0%CCE ()-?"1110%=& ()-?'"! RLOYCCE ()-?" "10%R=& ()-) 10PeP10PePl10PeP
9IMLOYPePE! () - 2<xWBUS10! 1 2 10%c& () -2 < 109% & ()-2'1,) 0L00PP& ()
1098 ()-?"'1110% )& ()-2''r10%AA& ()-?' <BJKLM _rtR10 pri
"L010%0<& () - @ " LOL10%QE ()- @& "z10%&' ()-10=R=10=R=10=R=
@ 10%R=& ()-!?10%FcF& ()-?' rxWst R10 !"; LO109%&XX& () - @&
LO109%7e7& ()- @ L010%ss& ()- @& LOL0YXX&' () - @&
L010% & ()- @ " @LO109%&' ()- @ C| xWst R10 |  3nmlO%& ()- 3
S2°109%& ()-!, LO10%& ()- @, hLO10% ()- @
vLO10% Q&' () - @& 5L010%08&' ()- @] vU30 ! CLO%PP&' ()- + CLO%AA&' ()- +-
"10%< K& ()-)101010 9" 10%& ()- S510%& ()-zY7vU30 !!" CLO%UTU& ()- +
CLOUKKE' (§velotataneaikewy. preycipheteroatiy/ vk apy may-besentipnapindgppodentiysubs vith.
+/ >X[ cdef ok &tizQo fivelsulsstiftiént Mhich Iﬁay&@ihé%&ﬁ(é Km?dif(e)ent;SClOg/g?&' ()- + \C(:].:LO% & () -
+1 OC109%&R' () - +. o (Y- : ') =
10018 (/ q)&- Y #Y °Q%%% 'é}g 'Pg'ty\%i%g?{’ 'bég'%‘ﬂe%f'?f lg’ée)°€‘?‘gf}z?'§fyi
&) ] Steitpmetsitgrectopitn i pravind () ls %5 miarpde (- AhmgBRA -4 o - - 3
n' 109DD& &loBkyhmidatob®Yh therbR{ Janit e BREGLAE @ bedDAZHIE, t(eﬁc_(thifzgég% #& ()-
+ 0 " ks 9 S h R ' vhors Iz
To( #y 1054 SETTEAGHEAIR o Sedetle Lpsiisiripmntl s ()
&10%& ()--! &LOYOOY (3~ i [Thy |doABOukDEY dRIfi08@ in) C1¥iRBIOMBEXin £ 10%& () -
910%& ()- "YylQ%Eeddrok@{# LROCHT Rk zABA1O(#h 10K drbaro®It 2OV () - )
least one of which is a nitrogen atom, the heteroaryl
group being attached to the rest of the molecule via an
available nitrogen or carbon atom.
3. The compound as defined in Claim 1 wherein at
least one of R, R2, R3® and R? is aryl or heteroaryl.
4. The compound as defined in Claim 1 wherein Z is
imidazole, aminoimidazole, alkylimidazole,
alkylthioimidazole, alkylthio(amino)imidazole, amino-
(alkyl) imidazole, oxazole, (alkanoylamino)imidazole,
thiazole, benzimiazole, aminothiazole, aminooxazole,
aminooxadiazole, dialkylimidazole,
alkyl(alkanoylamino) imidazole, alkyl {amino)imidazole,
arylaminocarbonylamino (alkyl) imidazole,
alkoxycarbonylamino (alkyl) imidazole,
alkylcarbonylamino (alkyl)imidazole, aminotriazole or
diaminopyrimidine.
5. The compound as defined in Claim 1 wherein the
R' group may be substituted within from one to five of the
following groups:
alkyl, alkenyl, alkynyl, alkoxy, alkenyloxy,
alkynyloxy, (alkyl or aryl)3Si (where each alkyl or aryl
group is independent), cycloalkyl, cycloalkenyl, amino,
alkylamino, dialkylamino, alkenylamino, alkynylamino,
arylalkylamino, aryl, arylalkyl, arylamino, aryloxy,
cycloheteroaikyl, cycloheteroalkylalkyl, hetercaryl,
heteroarylamino, heterocaryloxy, arylthio, arylsulfinyl,

- 177 -



S @y10%& () -
1 ) 12)%&' ()- "z109& ()-1010109109%& ()-{~}]=yX70 1 A $109%& ()-

< @O%& ()-

@y10%: ()- @109%&' ()- @O%& ()-&)*+9>yX70 1 A < @O%& ()-)

109& ()- $109& ()- S'109& ()-1 'l y 109 ()- O @O% ()-iK+7 $109& ()-'k$
%10%&' 8 $10%& 8 $109%& (§) k $109& ()-eE+7 $109& $109& ()- $109%& () -
$10%& ()-' k- $10% ()- $10%& ()-il) $100& ()- $10%& ()- $10%& ()-
$10%&' ()-'k $10%&' ()- $10%&' ()-i M 'k $10%&' ()- $10%&' ()- $ ngA rfl)iggg |
$10%&' ()- $10%& ()-jJI* $10%& ()- $10%& ()- $10%& ()-'k $10%R H" 08 () -
$10%&' ()-jLO $10%&' ()-'k $10%&' () -

10

15

20

25

30

arylsulfonyl, thio, alkylthio, alkylsulfinyl,
alkylsulfonyl, heterocarylthio, heteroarylsulfinyl,

heteroarylsulfonyl, halogen, haloalkyl, polyhaloalkyl
such as CF3; and CF3CHj, polyhaloalkyloxy such as CF30 and

CF3CH0, aminothio, aminosulfinyl, aminosulfonyl,
alkylsulfonylamino, alkenylsulfonylamino,
alkynylsulfonylamino, arylsulfonylamino,
heterocarylsulfonylamino, alkylaminocarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, hydroxy,
acyl, carboxy, aminocarbonyl, alkylcarbonyl,
alkoxycarbonyl, alkylcarbonyloxy, alkylcarbonylamino,
arylcarbonyl, arylcarbonyloxy, arylcarbonylamino,
heteroarylcarbonyl, heteroarylcarbonyloxy,
heterocarylcarbonylamino, cyano, nitro,
alkenylcarbonylamino, alkynylcarbonylamino,
alkylaminocarbonylamino, alkenylaminocarbonylamino,
alkynylaminocarbonylamino, arylaminocarbonylamino,
heteroarylaminocarbonylamino, alkoxycarbonylamino,
alkenyloxycarbonylamino, alkynyloxycarbonylamino,
aryloxycarbonylamino, heteroaryloxycarbonylamino,
aminocarbonylamino, alkylaminocarbonyloxy, 1,1-(alkoxyl
or aryloxy)salkyl (where the two aryl or alkyl
substituents can be independently defined, or linked to
one another to form a ring, such as 1,3-dioxane or 1,3-
dioxolane), S(O),R®R7, -NRS(C=NR7)alkyl,

RO

-Po_{J
\

NRS (C=NR7) alkenyl, -NR®(C=NR7)alkynyl, )“' ’

NR6 (C=NR7) heteroaryl, -NR®(C=NCN)-amino, pyridine-N-oxide,

o " o
|
N o —“;::Q
(n' ’ )nl ' Q
NR®R® O

1_ 1] 8a
(where Q is O or H, and n' is 0,1,2 or 3 ) or —CTCH—C-R™;

tetrazolyl, pyrazolyl, pyrydyl, thiazolyl, pyrimidinyl,
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6 1 MLOYMh& ()-'-!R I MLO% # & ()-' 6 ! MLOYMh& ()-'-!1MO%R 2

& ()-'1SPIMLO%& ()-'! I MLO% & ()-'.tS2 @ 109ZZ& ()- @I\/Ilof%% & &)- |

@ 10%ZZ& ()-10r rl10r r 10r r @99 10% r& ()-!> MO0% p & EP-APHZ804 (.2
@ @F109@Zz& ()-! “10%& ()- 1099& ()-r 109& ()- @109&Z& ()-

#PL0%" =8 () - B<ReVBS2e, GHRLOYEZE: (drihoFIDURAAZG) Wik (wpere R1:

’

and R4 are independently alkyl, aryl, alkoxy, aryloxy,
heteroaryl, heteroarylalkyl, heteroaryloxy,
heteroarylalkoxy, cycloheteroalkyl, cycloheteroalkylalkyl,

5 cycloheteroalkoxy, or cycloheteroalkylalkoxy) ;

R6, R7, R8, R* and R® are independently hydrogen,
alkyl, haloalkyl, aryl, heteroaryl, arylalkyl,
cycloalkyl, (cycloalkyl)alkyl or cycloheteroalkyl, which
substituents may be the same or different from each other

10 and may be the same or different from the base R' group.

6. The compound as defined in Claim 1 wherein R3
is substituted with one to five of the following
substituents: alkyl, alkylaminocarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl,

15 alkylcarbonylamino, hetercaryl, halo, aryl,
cycloalkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, alkoxycarbonylamino, guanidinyl,
nitro, cyclohetercalkyl, aryloxycarbonylamino,
heteroaryloxylcarbonylamino, uriedo (where the uriedo

20 nitrogens may be substituted with alkyl, aryl or
heteroaryl), heterocyclylcarbonylamino (where the
heterocycle is connected to the carbonyl group
via a nitrogen or carbon atom), alkylsulfonylamino,
arylsulfonylamino, heteroarylsulfonylamino,

R< "o
AN
R”—{%// N—
N ’
25 R
Where J is: CHRZ, _ﬁ"', '—?H“?H"’ or —CI:-_—_'(I:—'— .
o R* R R# R®

R23, R24 and R25 are in&ependently hydrogen, alkyl,
30 alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl, or cycloalkylalkyl;
R20, R21, R22 are independently hydrogen, halo,
alkyl, alkenyl, alkoxy, aryloxy, aryl, arylalkyl,
alkylmercapto, arylmercapto, cycloalkyl, cycloalkylalkyl,
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& 10%& ()-- l @, LA10%8SE (Tfe" BRuEping) @ 1096188 (1n Cl@m@ 09BeRif) 2°
@L10% " & () - Mi@Lirii%az81¢) -di@5L0%aaLo)e),- A0%LPrHlA¥EAG10, @' 10% " & () -

@10% & 3 9 10% & ()-@h

DZ10%& ( () &1% ﬁq%"‘%ﬁ’% @%%&%dg} ’g% 1) %’OV & ()-

| s) 10%& ()- s) 1‘6 eyl iyidngade. gx (§a eﬁgtwmllmldgam« ()- s10%& ()-
s10% ()- @ GLOY& () @F 310% ()- @# z10%&' ()- 8|[:L?2010! @310%& ()- @
310%' ()- ~10%qu& @) @R%Eokpound as defined in Claim 1 wherein the

moiety
\ ® Q
Rx.__x//lg \ /\n/R3
s“ is Rl—‘1~/
R‘A'—é

9. The compound as defined in Claim 1 wherein R2?

and R3 are independently H, lower alkyl, lower alkoxy or
aryl, and R? and R3 are each hydrogen.

10 The compound as defined in Claim | wherein R2 and R3 are

independently H or lower alkyl, and R4 and RS are each H, and R1 is heteroaryl. —

11 The compound as defined in Claim | wherein R1 is
N. —_— ' \
v \S \\ § \, "/ N’ \{ "é\."
’ or
\N —N =~ . _
12 . The compound as defined in Claim 1 wherein R1,

R2, R3 and/or R% may be joined together with the N atom
and/or carbons to which they are attached to form a non-
aromatic ring.
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14, The compound as defined in Claim 8 wherein
e il
/ Rl_N/'I"'\/>R3
1__
™ -‘4 N (S S
R‘I
15. The compound as defined in Claim 1 having the structure

R31
AL A

§ —
2 ) x / )\“3 ';Alr 1 H
3 P\,ﬂ;R3 N | N/>
) —XRM)\NHZ (R*" = alkyl, haloalkyl, N
H

aryl, heteroaryl) , (Ar = aryl or heteroaryl) '

N~ Ar
\\LH N- _N

| ,> e J
' (R"- alkyl or aryl) ' ~N
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N\N/>—N W (R alkylorhalo)  (alkyllN, alkylS or alkyl)

R? R?
e, \Q“ R
Nu Ar R‘-—X\Q\ "7 R'-—X{/‘/ N NH,
}_\g- RN S LT
N\=N N N;l R R s & -

16. The compound as defined in Claim 1 wherein R' is phenylitetrazole, 1-(2,4-dihalo-5-
alkoxyphenyltetrazol-5-yl, alkylphenyltetrazole, halophenyltetrazol, 1-(2-alkoxy-5-
halophenyl)tetrazol-5-yl, 1-(3-alkyI-4-haIophenyl)tetrazol-s-yl, alkoxyphenyltetrazole,
alkyl(halo)phenyitetrazole, alkoxy(halo)phenyltetrazole, aIkoxy(alkyl)(ha|o)pheny|tetrazole,
phenyl-alkyl-pyrazole, aIkoxyphenyl-alkyl-pyrazole, halophenyl-alkyl-pyrazole, alkyl(halo)phenyl-
alkyl-pyrazole, alkyliphenyl-alkyl-pyrazole, a|koxy(halo)phenyl-alkyl-pyrazole, alkoxy(alky!)phenyl-
alkyl-pyrazole, dihalophenyl-alkyl-pyrazole, dialkylphenyl-alkyl-pyrazole, alkoxyphenyl-alky!-
pyrazole, halophenyl-haloalkyl-pyrazole, alkoxyphenyl(alkyl)(halo)pyrazole, phenylpyrimidine,
phenyl(halo)pyrimidine, diphenylpyrimidine, halophenyl(halo)pyrimidine, dihalopyrimidine,
diphenyi(halo)pyrimidine, halo(phenyl)pyrimidine, dialkyl(halo)pyrimidine, dihalophenylpyrimidine,
alkylphenylpyrimidine, alkoxyphenylipyrimidine, alkylphenyi(alkoxy)pyrimidie,
dialkylphenyl{alkoxy)pyrimidine, alkyl(halo)phenyl(alkoxy)pyrimidine,
alkoxy(halo)phenyl(alkoxy)pyrimidine, dihalophenyl(dialkylamino)pyrimidine,
heteroaryl(dihalophenyl)pyrimidine, halophenyipyrimidine, alkoxy(phenyl)pyrimidine,
haloalkoxyphenylpyrimidine, phenoxy(phenyl)pyrimidine, heteroaryl(phenyl)pyrimidine,
dialkoxyphenylpyrimidine, dialkylphenylpyrimidine, cycloheteroalkyl(phenyl)pyrimidine,
alkoxy(halo)phenylpyrimidine, cycloheteroal_kyl(dihalophenyl)pyrimidine,
halophenyl(atkoxy)pyrimidine, alkyl(halo)phenylpyrimidine, nitrophenylpyrimidine,
dihalophenyl(alkoxy)pyrimidine, cérboxyphenylpyrimidine, alkylcarbonylphenylpyrimidine,
naphthylpyrimidine, alkylthiophenylpyrimidine, alkyl(halophenyljtriazole, alkyl(halo)phenyl-(alkyl)-
triazole, alkylimidazopyridine '

N
\\’/ alkyl

LR
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@10% & ()-S{Z9~] <0 @LBYR ( 10%&'4'2 109 ()- @109%& ()-!1{10% & ()-
y109%& ()- N ik|[9~] <ORl sg%&dmw?&%“ "WHAPHR () -t >E&#: 1000 () -t
| 1099@& ()-g 010%4&&dighipre- gmﬂmeswwcf)wawu{ Y8~] <0
P3" 1090&' () - m 73" tO9PPRe)etpSr100%hbs () - m @#: 109%& ()-t @#: 109& ()-t
&#: 109%9& () - t { ZMBOLBLETENTGITGUR () -1 9y, @LOYKSKS&' ()-g OK9y, @O0% & ()-g
@y, GQLOYE ()-g ° 3™-EORUEIPEeIeRRENY, Y7MA@B01! @ 109&' ()- Oy10%& ()-'F y109&' ()-
@10%@ () - ! #y10%a-48roprpny @009 () -j | [ OMEB01! | VO10%*& ()-' @910% & () -
0: 10%&' ()- 0: 10%and&stioky-5-Borand@E( ) -  0: 109& ()-' =JP|[: MaBO1!! , @10%& () -
, @10%JE& () - hp@lidietemrers@ 0% & () - @0910%& () -

@10%: () -' Pai W ZOMa@BOikts@BhaBsial>Z @ s* 10%&' ()- ) s*10% ()-
N s*10%z& ()-! S* 1094Bbxi@nyieridorsy, @ 109&' () - {naT30 @#y10%&' ()- 101010
@: MLOY&' ()- 6, 21mi.Q%Bhd)s-chibriphedyi@didisf & ()-: 310%& () - ZDl ~yX6aT30
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1-(3-chlorophenyl)-3-ethylpyrazol-5-yl,

1-(3-chloro-4-methyiphenyl)-3-methy!pyrazol-5-yl,
1-(2,4-dimethylphenyl)-3-methylipyrazol-5-yl,
1-(3-chioro-4-fluorophenyl)-3-methylpyrazol-5-yi,
1-(3-trifluoromethylphenyt)-3-methylpyrazol-5-yi,
1-(3-chloropheny!)-3-trifluoromethylpyrazol-5-yi,
1-(3-methylphenyl)3-methylpyrazol-5-yl,
1-(3-chiorophenyi)-3-ethylpyrazol-5-yl,
5-(3-chioro-4-fluorophenyl)pyrimidin-4-yl,
5-(2-chioropheny!)pyrimidin-4-yl,
5-(3-methylphenyl)pyrimidin-4-yl,
5-(3-triflucromethylphenyi)pyrimidin-4-yl,
5-(2,4-dichlorophenyl)pyrimidin-4-yl,
5-(2,5-dimethyiphenyl)pyrimidin-4-yl,
5-(3,4-dichlorophenyl)pyrimidin-4-yl,
5-(2,3-dimethylphenyl)pyrimidin-4-yl,
5-(2-methoxy-5-chlorophenyl)pyrimidin-4-yl,
5-(2-methoxy-5-fluorophenyl)pyrimidin-4-yl,
5-(3-methyi-4-flucrophenyl)pyrimidin-4-yl,
5-(3-chloro-4-fluorophenyl)-2-methoxy-pyrimidin-4-yl,
5-(3-chioro~4-fluorophenyl)-2-dimethyiamino-pyrimidin-4-yi,
5-(3-chloro-4-fluoropheny!)-2-morpholinyl-pyrimidin-4-yl,
1-(3-chiorophenyl)-3-methyitriazol-5-yi,
1-(3-chioro-4-methylphenyl)-3-methyitriazol-5-yl,
5-(2,5-dichiorophenyl)pyrimidin-4-yl,
5-(3-chlorophenyt)pyrimidin-4-y!,
5-(3-trifluoromethoxyphenyl)pyrimidin-4-yl,
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5-(2-chlorophenyl)-2-methoxypyrimidin-4-yi,
5-(3-chlorophenyl)-2-methoxypyrimidin-4-yl,
5-(3-triﬂuoromethylphenyI)-2-methoxypyrimidin-4-yl,
5-(2,4-dichlorophenyl)-2-methoxypyrimidin-4-yl,
5-(3-methylphenyl)-2-methoxypyrimidin-4-yl,
5-(2,5—dimethy|phenyl)-Z-methoxypyrimidin¥4-yl. or
5-(3-methyl-4-ﬂuorophenyl)—2-methoxypyrimidin—4-y|;

Z is 2-amino-5-methyl-imidazol-4-yl,
2,5-dimethylimidazol-4-yl, 2-amino-5-ethyl-imidazol-4-yl, 2-amino-5-isopropyl-imidazol-4-yl, 2-
aminocarbonylamino-5-methyl-imidazol-4-yl, 5-methyl-imidazol-4-yl, imidazol-4-yl, or 4-
methylimidazol-5-yl. —

18. A compound having the structure
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19. A compound having the structure

Q cn’@ro\
O~ O~

o O-CE, O T O
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20. A compound haVing the structure

£Fs
’ ' 7 N\ / ~NH
NN NQ-Q/\JNH N)-':N " N
\=N N —o : -

21. A pharmaceutical composition comprising a
compound as defined in Claim 1 and a pharmaceutically
acceptable carrier therefor.
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2% A compound having the following structure

|
7 \5} Q__)/\NH
) =N " N"
—O .

23. A compound having the structure

n’\(\)

n 3

n‘—x/ ‘/R
7

wherein n is 4;
XisN;
Z is a heteroaryl group;
R' is heteroaryl, tetrazolyl, pyrazolyl, thiazolyl, pyrimidinyl, imidazole, oxazole, or triazole;

R6, R7, R8, R8a and R9 are the same or different and are independently hydrogen, alkyl,
haloalkyl, aryl, heteroaryl, arylalkyi, cycloalkyl, (cycloalkyl)alkyl, or cycloheteroalkyl; '

and R1 may be unsubstituted or substituted with from one to five substituents;

R2, R3 and R4 are the same or different and are independently H, alkyl, alkenyl, alkynyl,

alkoxy, alkenyloxy, alkynyloxy, (alkyl or ary!)3Si (where each alkyl or ary! group is independent),
cycloalkyl, cycloalkenyl, amino, alkylamino, dialkylamino, alkenylamino, alkynylamino,
arylalkylamino, aryl, arylalkyl, arylamino, aryloxy, cycloheteroalky!, cycloheteroalkylalkyl, heteroaryl,
heteroarylamino, heteroaryloxy, arylthio, arylsulfinyl, arylsulfonyl, thio, alkylthio, alkylsulfinyl,
alkylsulfonyl, heteroarylthio, heteroarylsulfiny!, heteroarylsulfonyl, halogen, haloalkyl, polyhaloalkyl,
polyhaloalkoxy, aminothio, aminosuffinyl, aminosulfonyl, alkylsulfonylamino, alkenylsulfonylamino,
alkynylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylaminocarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, hydroxy, acyl, carboxy, aminocarbonyl, alkylcarbonyl,
alkoxycarbonyl, alkylcarbonyloxy, alkylcarbonylamino, arylcarbonyl, aryicarbonyloxy,
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arylcarbonylamino, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroarylcarbonylamino, cyano,
nitro, alkenylcarbonylamino, alkynylcarbonylamino, alkylaminocarbonylamino,
alkenylaminocarbonylamino, alkynylaminocarbonylamino, arylaminocarbonylamino,
heteroarylaminocarbonylamine, alkoxycarbonylamino, alkenyloxycarbonylamino,
alkynyloxycarbonylamino, aryloxycarbonylamino, heteroaryloxycarbonylamino,
aminocarbonylamino, alkylaminocarbonyloxy, alkoxycarbonylamino, 1,i-(alkoxy! or aryloxy)2alky!

(where the two aryl or alkyl substituents can be independently defined, or linked to one another to
form a ring), S(O)2R6R7, -NRE(C=NR7)alkyl, -NRE(C=NR)alkenyl,
-NRS(C=NR7)alkynyl, -NR6(C=NR7)heteroaryl, -NR8(C=NCN)-amino,

[o]
0o 1_ r®

Al

pyridine-N-oxide,

(o] R. 9
e e 10
(\_);/' ’ )nl ’ Q

(where QisOQorH,andn’is 0, 1, 2 or 3) or
NR®R® O

—C==CH~—C-—R®*: tetrazolyl, pyrazolyl, pyridyl, thiazolyl, pyrimidinyl, imidazole, oxazole, or
triazole, -PO(R™)(R'), (where R'® and R are independently alkyl, aryl, alkoxy, aryloxy, heteroaryl,
heteroarylalkyl, heteroaryloxy, heteroarylalkoxy, cycloheteroalkyl, cycloheteroalkylalkyl,
cycloheteroalkoxy, or cycloheteroalkylalkoxy); and may be optionally independently substituted with
from one to five substituents, which may be the same or different; '

including pharmaceutically acceptable salts thereof, prodrugs thereof, and all
stereoisomers thereof; with the proviso that where Z is imidazole-4-yl, 5-alkylimidazol-4-yl or 5-
cyclohexylimidazol-4-yl, then R' cannot be benzoxazole, benzthiazole, benzimidazole or pyridine.

2%, The compound as defined in Claim 23 whereiﬁ Z is imidazole, aminoimidazole,
alkylimidazole, alkylthioimidazole, alkylthio(amino)imidazole, amino-(alkyl)imidazole, oxazole,
(alkanoylamino)imidazole, thiazole, benzimiazole, aminothiazole, aminooxazole, amincoxadiazole,
dialkylimidazole, alkyl(alkanoylamino)imidazole, alkyl(amino)imidazole,
arylaminocarbonylamino(alkyl)imidazole, alkoxycarbonylamino(alkyl)imidazole,

alkylcarbonylamino(alkyl)imidazole, aminotriazole or diaminopyrimidine.
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2%. The compound as defined in Claim 1 wherein the R' group may be substituted within
from one to five of the following groups:

alkyl, alkenyl, alkynyl, alkoxy, alkenyloxy, alkynyloxy, (alkyl or aryl)3Si (where each alkyl or
aryl group is independent), cycloalkyl, cycloalkenyl, amino, alkylamino, dialkylamino, alkenylamino,
alkynylamino, arylalkylamino, aryl, arylalkyl, arylamino, aryloxy, cycloheteroalkyl,
cycloheteroalkylalkyl, heteroaryl, heteroarylamino, heteroaryloxy, arylthio, arylsulfinyl, arylsuifonyl,
thio, alkylthio, alkylsulfinyl, alkylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsuifonyl,
halogen, haloalky!, polyhaloalkyl such as CF3 and CF3CH2, polyhaloalkyloxy such as CF30 and
CF3CH20, aminothio, aminosulfinyl, aminosulfonyl, alkyisulfonylamino, alkenyisulfonylamino,
alkynylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylaminocarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, hydroxy, acy!, carboxy, aminocarbonyl, alkylcarbonyl,
alkoxycarbonyl, alkylcarbonyloxy, alkylcarbonylamino, arylcarbonyl, arylcarbonyloxy,
arylcarbonylamino, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroarylcarbonylamino, cyano,
nitro, alkenylcarbonylamino, alkynylcarbonylamino, alkylaminocarbonylamino,
alkenylaminocarbonylamino, alkynylaminocarbonylamino, arylaminocarbonylamino,
heteroarylaminocarbonylamino, alkoxycarbonylamino, alkenyloxycarbonylamino,
alkynyloxycarbonylamino, aryloxycarbonylamino, heteroaryloxycarbonylamino,
aminocarbonytamino, alkylaminocarbonyloxy, I,I-(alkoxyl or aryloxy)2alkyl (where the two aryl or

alkyl substituents can be independently defined, or linked to one another to form a ring, such as |,3-
dioxane or ,3-dioxolane), S(0)2R6R7, -NRE(C=NR7)alkyl,

\
NR6(C=NR7)alkenyl, -NRE(C=NR7)alkynyl, )n' ’
NR6(C=NR7)heteroaryl, -NR8(C=NCN)-amino, pyridine-N-oxide,
NRR? O

[0} ® 9
i
—_— N)I_\‘_ R® _C(f o —_ N;:@
n? ) n? ! Q
it RS tetrazolyl, pyrazoly!, pyrydyl, thiazolyl,

1
(where Qis O or Hand n’ is 0,1,2 or 3) or —C=CH—C~
pyrimidinyl, imidazole, oxazole or triazole; -PO(R13)(R14), (where R13 and R14 are independently
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alkyl, aryl, alkoxy, aryloxy, heteroaryl, heteroarylalkyl, heteroaryloxy, heteroarylalkoxy,
cycloheteroalkyl, cycloheteroalkylalkyl, cycloheteroalkoxy, or cycloheteroalkylalkoxy);

R6, R7, R8, R® and R9 are independently hydrogen, alkyl, haloalkyl, aryl, heteroaryl,
arylalkyl, cycloalkyl, (cycloalkyl)alkyl or cycloheteroalkyl, which substituents may be the same or
different from each other and may be the same or different from the base R' group.

2¢. The compound as defined in Claim 22 wherein R1 is substituted with one to five of the
following substituents: alkyl, alkylaminbcarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl,
alkylcarbonylamino, heteroaryl, halo, aryl, cycloalkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, alkoxycarbonylamino, guanidinyl, nitro, cycloheteroalkyl,
aryloxycarbonylamino, heteroaryloxylcarbonylamino, uriedo (where the uriedo nitrogens may be
substituted with alkyl, aryl or heteroaryl), heterocyclylcarbonylamino (where the heterocycle is
connected to the carbonyl group
via a nitrogen or carbon atom), alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,

R< o
AN
21__'\:_ P IN-—
Inglnd d
RZZ
Where J is: CHR?, _ﬁ—, “‘CH‘?H— or ~C—C—— ,
° R R25 R# R® '

R23, R24 and R25 are independently hydrogen, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl,
' heteroarylalkyl, cycloalkyl, or cycloalkylalkyl; .

R20 R21, R22 gre independently hydrogen, halo, alkyl, alkenyl, alkoxy, aryloxy, aryl,
arylalkyl, alkylmercapto, arylmercapto, cycloatkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
hydroxy or haloalky!; and these preferred substituents may either be directly attached to RY, or
attached via an alkylene chain at an open position, which substituents may be the same or different
from each other and may be the same or different from the base R' group.

2% The compound as defined in Claim == wherein Z is imidazole, aminoimidazole,
alkylimidazole, alkylthioimidazole, alkylthio(amino)imidazoie, amino(alkyl)imidazole or
(acetylamino)imidazole.

2%, The compound as defined in Claim 23 wherein the moiety
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23. The compound as defined in Claim 23 wherein R2 and R3 are independently H, lower
alkyl, lower alkoxy or aryl, and R4 and RS are each hydrogen.

30. The compound as defined in Claim 2> wherein R1 is
S N.
N// \\ N\/\/;IN \} u\\’j N \/‘) Né\lN
SRVRAT R VRS

1. The compound as defined in Claim 23 wherein R1, R2, R3 and/or R4 may be joined
together with the N atom and/or carbons to which they are attached to form a non-aromatic ring.

32. The compound as defined in Claim 23 wherein

Rz
Nya Ry B3 3 3
Ri—x " is r\/\/-\'—n. e ho® v Pl
% ISR G
R rrr Ry |‘ r\. l‘
R R

33. The compound as defined in Claim 23 having the structure

) x e - N/ \
nl—xy »\ °N N
R e Ae H
. \ﬂ/n_R3 N ) : 4 l />
? _XRM\ NH, (R* = alkyl, haloalky!, N
H aryl, heteroaryl) , (Ar = aryt or heteroaryl) '
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