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B1 PHENYLS WSBAYRFS [avpercrioL FTER: e INNRMINMHR. 1 PoPrROTE) RERISSTAS

ANTI - HYPERGLYCBMLC AGENTS Field This appsicgati on relates to substituted

bi aryl cd)rrpounds which inhibit 5 chol esterol ester transfer proteins

(CETT' s), shisStridieD PYRIGIRES DN BIFHENYLS! R0 S00 HyrEREuOIEVTRRINEMIE, Afr-ON
of gl ucagonHYPERIHBORROTBEINEMIC AND SNTSHYRERGLYCBMICONGENTSCEr NS certain
substituted pyridines, processes for the production thereof, and the use

t hereof in pharmaceutical products. It also concerns certain substituted

bi phenyl s, Fieldesses for their production, pharmaceutical conpositions
containi ng them rail JBBHEA latdd'3b! stibftitufed RAkN1UBSPbHRAY Wi Yhhibit
hept - 6- enoates for th reat ment of | ?I‘I osc| erosi s, || poprot el nem a,
and hyped | i ghplesterolrsterdransfer REIEINS, sstugylage; veverpe ghalestesal trapaport,
producti on ghd inkibittthelacBoR ¥ gthdagens- di hydr oxy- kept - 6enoat exi s descri bed
in EP 325130. ducagon is a peptide hornone whose nain function is to

i ncrease hepatic glucose production. Insulin, on the other hand, functions
to decreasewo production. Together, these two hornones are .
necessary for nmaintaining a correct |evel of glucose in the blood. D abetes
is a conplex disease characterized by hyperglycem a resulting from defects

i _nt ihnS:JiG nt sgcr letmel‘-:reééiﬁtih:venﬁg?h icoficeras deefain sﬁi:ﬂtt?t@ p'y]?ld?ll}]@ R ccsse f@d
Wi el eva ucagon levels. ’ Qus ,nat ure e di sea
requires 25%5 gf%&‘é?:to%h?gﬁg i &&Q?ﬁg;ﬁg@%ﬁ He Q}?Wgﬁgcaébﬂ "t ?Ig?lﬁon
met abol i sm tonreins n ceftairct substituted dbiphenyls, t hrocdsseset far stheie (poductons
of Type I a ] 1 Ehi i j Tl vat ed

gl ucagon le@g@ﬁﬁﬁ%%%%&ﬁ%ﬁp&&ﬂ?ﬂ g@gﬁ?‘@?@%ﬁ‘??ﬁ?ﬁﬂﬁﬁgm g'il’egbet es is
to block the gl uédgelysubstpited \pPYBdy) s hepit-eneatesgofarst the3otreamenty of
e pat ot o e ook A (LS 5 1
action of ' 1@??&3&%&&‘5‘5 Bgagl?nf"%cf‘gc 7H %&é’%ﬁqi&ﬁg‘ %ﬁggy-ﬁept-&
appl i cat i onenoatedangdesdribed inHH 325%61300ns are the fol | ow ng: 2 2 AUG 2003
WO 981 04528 PGIT/ YS9 2 ol t i iate it h
di abet es of any g;e? ‘s?%joz‘ng%ageséhm?%bgﬁ*\% ? P?Ngzr’ﬁ/é1o er .E@‘;e“a?eﬁbs y&%ggﬁdﬂ?#%}ﬁs.
A gl ucagon ghemse groductignni ksulinn obethes otheri hiwd, Alrmtiensrto Wecrsabe nglutose

i th ther.th ' treat hyperal ia 2.  Treatnent of. inpai
ol ucose2R ol EreRaia CRogetbes thirtar BRPGHE: Rrecrssaikiior BuBtyRa bregec

i ncl udi ng tmoﬂgmcbgegbﬁ&ibmodpol ycystic ovarian syndrone, "Syndrone X',

drugs and hornones,. endocri nopat hj.es an enetic syndrones. 4. To ,decrease
free fatty acid E@ Retes b?rﬂj‘_:‘irf‘g%‘ B?P&_FFﬁB%@é@é&?)ﬁﬂ%@@XW@%@%}#&&sﬁm
fatty ands demRlsSinSHSHiRSedréon, i iisulESaction) o2 bdthe Diabeted|is alko 236diatel With
Syndronme X, Type | and |1 diabetes, tR/?perI i pi dem as and el evat ed hepatic
gl ucose out plevateds gneagon Jgvels | nkg ififterogeneaint Matyrg of | thinfisgase fequires
di abet €55 ORGRAHt s&QEieﬁY’éé' QY Q8&reds tiwe d?ﬁbrta{x?%n{%ﬂﬂﬁ'i&ésoﬂ? n?ei?t?&lis% Geuttli tifl
genetic defects Tn insalin action due to alterations in insulin receptor
struct ure anffe¢teddndividuals.al t erati ons in post 15 receptor signal

transduction. ToyLk . i j it I I i .
drug induced di a {lgé;‘?la&eggg{agé(agg@gﬁsg%fe %Itag\%%m,m%}ﬁﬁgéehg%g)@e% B
di abet es asassucidted withhelgeatedi glusggai dereads. 6Acctrdingipt a gaeand iofnéating all
di abetes nmellitus.” 7., To t.reat;aut gi nmune and non .aut oi mune. causes of Type
| i abet es Sl kg2 538 ALk CheANGRETL rERRIOH PR SR amganist,
cel |, paocr ekérebydinbésifing glucode ygoduction bf’ thédive@darib réd edhp glidédsenielelsn
endocri nopat hi es, infectious causes, . malnutrition associated and

i di opat hic flﬁ)gaﬁxex@ﬁ. abetes. 8. To prevent and treat diabetic ketoacidosis
and decrease hepgi y § 0 Q1 k e p I 1 g ¢Of °
exercise in di abguélga.éa%%?'e rgdagfe agt?'ngn gt%él%gos‘?la{cgnﬁfl%{wg lfgoasegl.%ml?f
Treat ment ofnfagenous glucagemmare known jahavgmany angdnvaried applicatipneatAmongof
condi tions i L) ] . treat glucagonomas and all ot her
condi tions %g%dﬁ‘i{ﬂgh%ﬁ{#ea\géglt ed gl ucagon levels. . 14. To treat
conditions of increased futile cycling of glucose in the liver. . 15. To
increase insulin secretion. 1b. To decrease glucose toxicity. 2 2 2 AUG
2003 WD 98/ 04528 PCTI US97113248 0 27. To decrease the renﬂ"[{[’ﬁ"@%ﬂmﬂdu n
response to protein and am no acids. 18. To decrease el ev

al bum n cl earance due to di abetes or proteins or am no aci ds. *ch&oi+To
decrease renal al bum n clearance and excretion. 5 20. To treat acute
pancreatitis. 21. To treat cardi ovascul ar di sease including causes of

i ncreased cardiac



contractility. 22. To treat cardiac hypertrophy and its 'consequencég.A@BZﬂm
As a diagnostic agent and as a diagnostic agent to identify patients 10
havi ng Wales0as18 i n t he gl ucagon receptor. 24. Treatnent JACKESHNAB4Bt estinal
di sorders, treatnent of decreased gut notility. 25. As a therapy to

i ncrease gastric acid secretions. 26. To reverse intestinal hyponobility
due t® gl ucagoh abweatment af hyperglycemia gspociated ydth: diabetasi afnarih ganse ardjen

loss in s f j i &: nd j i i £ Ng
i caus sebatpE wiCal) thes PSR o LoRIRRAL ARG WRSpIAIahARoREL B0
agi ng anccant beiused reither calone 28 itTccombinationywith aty abber theragidasi tndreat

di seases (i n post-operative or operative period. 20 29. To decrease satiety
and incre%)ﬁ%eggﬁ'egF ya“l nt ake. G ucagon receptor antagonists of the prior art,
such as those zjesrfdahﬁ@iﬁmﬁi&igmoesemermcer(m)es cited therein, are
predoni nantly peptide anal(%gues of Iucggon.xr'&ey are susceptible to the

f o?

acti o®s of enddge adnsulinresista TemEst r threet idMe &9d

i mune 1 egydsiepn fidNoPLrish f $yrtdromandsgrd ety Y drhips BHH!  RsrnV6fes, SUch
pepti des ar eitgs al sunsﬂi tébl e for oral d%llﬁ' g% pepti de gl uscagon

! / _ ivery. Che n
recept or endasyimepathipsand genetiepyndwanescol | ins, et al; Bi oMed. ~hem
Lett.1992, 2, p1 k%h. j [ i rj LA, ~t9&57;#igcm§d to
i nhibit gl ucag‘gnsg?n |negggflhdéwgF%%%Igﬁggggoﬁﬂ?#%égtmﬁa\l/er nenbrane 3{&@{\“

m cr onol aelevatad efnee fattprsidsAevels suahl ds limsulirs residthnce, obesity, allhobhipadr sf of
CETP whi ¢ sses al uabl harymacol.oqi cal . praoperti,es that,are.superior to
Chosdlor “BEiERE 2, 7bt fand f Heartes; st pidenaRs st elevates pepatic ghicoss
conpoundsmgthut Agsociat@Nwigind0En tesiBtance Tysd 1 WAd Fype] Aidb&ees, UbdsityCand
98104518 PGINS471 13248 0 inhibitors of chol esterol” 'ester transfer Pproteins
(CETP) andyrome Xt e reverse chol esterol transport. They cause a reduction
| LD chol ester ofg kiauelesndifidndhssbandd With gerilic dufech sl dcHioheass N0
HDL chol esterol |evels, They can therefore used for the treatnent o
hyper | i poigr altetatiens dnoinskilin eraceptare stryictire| andyofuingtion ser ladtettinnsaln gasb
have qJ=eadi e - L di cpgl (o) o t ni_st.s: Wi ch
are rrles'?aglloek %/%tg,ﬁ’l &%ﬁe@#&%ﬁ@%‘hafﬁeg@?ﬁi %’agﬁ{eggg%og{aé&gf%e a%&’i'lg%\%'?t ,
and whi charttitfodlies, gloug induced diabebes, siiakates hsduiciated witke endoarinbpathées and

substi t ut il t he substituted bi phenyls of the
i nventi Onﬁgp%’é%,Fg#ﬁatéﬁ?@@ﬁ%@et?cﬁ#ﬁ%g?%- of the glucagon receptor.
Accordi ngly, téesEo treapgestatiomal\dibivetes allitmst r eat gl ucagon- nedi at ed

conditions su hose 10. |isted abeve. SUMVARY The pre t ipvention
concer ns substC}th ﬁ%&%?ﬁ@?%uﬁ%@r\% E‘ﬁtqmuﬁ%cw{%ﬁi%efme?ﬁﬁé tes
gener® fioehidige thdse)dud tchnow:éEéﬂ\&)c géfevs drathe\betd elldphhdteati®dssedbes! hese

general fornulae are givep broadly, ip the following text. In the subsequent
det ai | ed Pf ferpHn ueed bew éIYS&“"E‘RBsSHBP‘Eﬁ%P@éh@ﬁaImeS?Pﬁ’HP £auses,

di scussedmaliiRtFifiof ¥bgtdiatbd ahdlilfop¥ithictFypeialighétesl and nost preferred
nol ecul ar constituents, procedures for “making, exanples of particular

d
material s maded- tTeprevertand treatidiabetic ketpacidesis and islesrense hepatie tkatiore be
not ed tha‘;ocwp{. ictichxt below, and in the subsequent detailed description
sections, the definitions of the various constituent and substituent groups
appl 2%nl y t o 2-heTptneat bypenglycamiatofexerdise inodipbetesls of the invention then

under considergii I | . haye different definitions in 25
connection wt ‘tﬁ@r%?'gc rfggtlgg%%%(‘g%%ﬁ’gon%%gﬁ €058 he present invention
concer ns subst1t uTrdtpent of inealinfredistangeirelivdr, frrstle] and fA T ~ D (~) L N E
30 in which A ds, for aryl.with 6 to 10.carbon atons, which is
optionally subﬁ-?f{%g&en%ﬁ&@%ﬂ%ephwaﬁw B cal manner or differently
by hal ogen, hyB.ORy treat glucdpoRoRiaBind dlI biher @bAARIONS A¥so@dte@With elevated
strai ght-chain or branched al kyl, 4 2 2 AUG 2003 WD 98104528

PCT/ 7/313‘,2@&0101%{@%, or alkoxy with up to 7 carbon atons each, or by a :
group of the f - : s i 4lgg re.d E di fferent
and denote hyd%gngér’r?res eny Poﬁgsgtﬁ{rdg?%ﬁ?—fgﬁ%% orgt??gk‘g%g%hgﬁ{%} Shi th up to
6 car bon at onsl5.0l's irzoreasefinsulin sexirgtior.chai n or branched alkyl with up to 8
car bon atons, ish s substituted. hydroxy, 10 E and L are either
identical or d 'f’g?gﬁfregﬁ%gé‘icggﬁg%gyystrai ght-chain or branched al kyl with
up to 8 carbon atons, which is optionally substituted by cycloal kyl with 3
to 8 carbon atons, or 15 stand for cycloalXyl with 3 to 8 carbon atons, or
E has the above-nentioned neani ng



20 and L in this case stands for aryl with 6 to 10 carbon atons, V\:hi%?l 4“@ 1003
optionally substituted up to 3 tines in an identical manne | ently
by hal og&HO 988458, 4r oxy, trifluoromethyl, trifluoromethoxy, F%?ﬁ,ggﬂﬁﬁr
straight-chain or branched al kyl, aryl, or alkoxy with up to 7 carbon atons

h, o b f i - 4 .
Caent | Gal or -t Froreriecnipe Bl bl pRENEIANGR boile B, FOIGH B gming

35 E standaidsr straight-chain or branched alkyl with up to 8 carbon atons,

or 5 11 AUG 2003 98104528 PCT/ 7/132 Q.stgnds for,aryl w 6 to
70 car bon at ome TP FCTEAsE FIFRAIER| FR B34, HIRRBNR eqangs o dfabeled of
i denti cal 89 oPfantinbfaRidnt | y by hal ogen, hydroxy, trifluoromethyl,

trifluoro thox¥ or by straight-chajn or branched al kyl, acyl, or al koxy

with up to 7 catbohosiesreaserenal alhumpin glearance apd axgeetiol nul a - NR5R6. 5
wherei e R5 and ' | isf ferent and have the neaning given
above for R an@é?ﬁfgggéu (I?%%nﬁfgtart]flﬁg case stands for straight-chain or
branched al koxy2li To tneatt cardiovaspalar adiseasecinclusling aaiused lof| twyeased hcadiag 8
carbon atons, 15 .T stands for a radical of the formula Rs RRo _....-_ R--X
of Re V _ C.O‘W?é:;g% 20 R~ and R8 are identical or different and denote
cycl oal kyl wit B Te tfeatadrdeac Rypertrophy @id/its sbhdeqhiehgesl O car bon at onms, or
denote a 5- to 7-nmenber_aronmtic, optigpnally, benzo-condensed, hejerocyclic

conpound with ud-tHs3 idiagnasty agent 513 slirgnpstissagertt; ta; identify, panents o

whi ch gy e Mﬁ-lgl‘éadéﬁ{cﬁﬂbﬁéplﬁgagdnq@cé}ﬂoﬁ times in an identical manner or
differently by trifluoromethyl, trifluoronethoxy, hal ogen, hydroxy,

carboxyl, by st?%i Greatmeat pfogagreintestinal disordess,ytreatmentpof decreased gut

al koxycar bﬂ%ﬁ)\/\ﬁth up to 6 carbon - atons each, or by phenyl, phenoxy, or
t hi ophenyl’; Ich can in turn 30 . be substituted by hal ogen,

trifl uor onet hyl25. cAsarthétapyrtorinciease gastrid/acid sdeeetionsgs are substituted by a

roup of the f a_-NR1IR12-~. i . 98J04528 2 .2. AUG 2003

DT Dsor/ 15545 5 RS reinseFbeshnlit B BoPhoblif duefd BlicaeoR Aatnifitie

mﬁa_ni né gi ?/en a&lmmfrever_ﬁ’é ﬁafalbolﬁ?rf &degn'bgen dosd Irﬁis%lnés V\g_f ri@gaﬁvéledtr_aghxy: I
chain or en ain wt .to, ar at ons_each, | ar ti ona
Subst i ut QPPLERNE B REPIREE WeSSiReh itvsoE Hocaunstel Y dieh 1VERAY SoRbeie,
denot es hyfiseae WIS cafiest, andrestia, alzinigf AndDothiER cBibitidhsdr oxy, mercapt o,
tl’lf|UOI’OITEthO)((ﬁ/ stralaght-chal n of branched al koxy with up to 5 carbon
atoms, or a radi&alo dreat anyr of the aborricoRditionssopysdisesses X1 PaskroPRIE4iver Or

i denti cal ergﬁ{,gﬁ]@ﬁgg. and have the nmeaning given above for R and R2, 20

or R9 and R10 form a carbonyl group together with the carbon atom and the
sal t s A0her eof . 2% Thdegreasesatigty andtinerease energyrivtakes substituted pyri di nes

of general for r@ivﬁagon receptor antagonists of the prior art, such as those described in

WQO9518153-A and references cited therein, are predominantly peptide analogues
of glucagon. They are susceptible to the actions of endogenous proteases, may
precipitate antibody production and immune reactions and can be difficult and

25 expensive to manufacture. Such peptides are usually unsuitable for oral delivery.

One non-peptide glucagon receptor antagonist has been reported (Collins, et

al; BioMed.-Chem Lett. 1992, 2, 915-918). This quinoxaline derivative, CP-99,711, was
shown to inhibit glucagon binding and glucagon action in rat liver membrane at
micromolar concentrations.

30

It would be desirable to have inhibitors of CETP which possess valuable
pharmacological properties that are superior to those of the state of the art.
Certain of the substituted pyridine compounds of the invention are highly effective



A_. R-EV- D~ CH0H(IB) . L NT 30 in which A stands for aryl chAléGZUUH
to 10 carbon atons, which is optionally substituted up to 3 times in an

i denticRboomeuses or differently by hal ogen, hydroxy, 7 RCPUSIB3324803 - WO
98104518 PCT/ US97/ 13248 O trifluoromethyl, trifluoronethoxy, or by

t t- h

oL o o, o SRR, Sy e BraiE o4 il VR o

are the schelesteralitrdnspont. They causetaredygtioném LOihcholesternl lg\fqlaugmelzlnadn or
branched sl ap¥nelsa h?n@u{@é HD[Toholditdbf IORIES THey oew&(éreforétuéur
atom R4 denotes ary 02 ]]mmon atons, whi ctl S optlona y

substi t ut é&e%fpft%‘eﬁ%tﬁ’@@t hXReF ‘i%%l-F‘er‘ﬁﬁéP"GFm £¥8i%nt |y by hal ogen,
Lr i fl uotrjonmhyh wbhﬁ( hk@rweltet hb@xMe ﬂ@yﬁawreadnt pdred tﬁat-pépn@xhaglncmgon
ranc a or .al kox u on ato

ant 1%l Tesehipr insaenmists which aff wgiaboTEay e ﬁﬁﬁﬁa’a RReiis, autRBoRits

chai n wi t bf tiee peioB amarabdnwhiahmffoﬂi)good d‘chyttgrui'd bivavailability. Certwirs bfiths

S donot oS egithiseh vetiing| QRBbunds, & Wl el s RER LByl HoUE "

carbon at mmrmonphmbighlwef@pmsnhﬁntqrwfoféuekglucagm receptos. c Acerdinglyns,
or stands f qErash

opti onaI I tﬂ%g or:'gie&nsg!e‘g tyséal%s%gg?etg&grgﬁ %Hsgg:nﬁtﬁ\ggl{eﬁgedicn%r\%i?ﬁnzls_, § those
trlcy ®ocyclic conpound with up to 4 carbon atons fromthe
series S N and lor O 8 2 2 AUG 2003 - WD 98104528 PCTNS971 13248 0 in
whi ch the_ heterocycles, also via the N function in the case of
nitrogen-m ng rings, are optionally substituted up to 3 tinmes in an
i dentical manner or differently by halogen, trifluoronethyl, hydroxy,

SYi‘Sf’t o Do el phesth "ﬁ"’"r%*x“}%" 8 Slbrifited %‘ny‘bwf“ﬁﬁﬁ“dgﬁ"“‘b%ﬁ*% o
each, 1By w@q eﬁhwetasmsea éamafﬁea@ew)oﬁnggf%h@m B 1% definitions
lraletnzo conlderts\ege g’l.fr?ﬁﬂt f«smliuté1 lakOare mrbh:g}ey Oy Eheé Cfou@maﬁgnféxt\nbt {lntlthtetg 3
eterocyc Ig a omg Hi@fi e Se Iogs on o5 %S r are Sti,tut e
by a group FS efi %(ff 'ih *N é’f’é\%

R7, and Ramusseddmnmqraldetaﬂ dnftEHnemf m@relﬁgmdeaad yhosti preferred i®leanaon

t wh

at ors, bsnfﬁcneh Erean%d%v@é{gg%mgyex&ﬁpree o?PBtﬁ@?ﬂ% fhatdtidl ?ﬁﬁdﬁii‘%ﬁtﬂ@”er

or d|fferent l.ogen~or by stra aln or branc
with &9 ter@.ceéavs%ﬁnétr@ﬁ% ‘R10 are |dent|cal or different and have

Ei hfef above-i ndi (Iﬁhl@%hl?%lrm&ﬁhmuﬁﬂﬁb-lfﬁct bidoy, aaﬁ ih a{e_esixm@%«eﬁaldémed i
| erent an or tr t y strail t-c Aels r Yy
Githun't SRS Seliing, "ty HEARMRNSY ¢ Rhe NAFh B sk tithtnd g’ SRR
with 3 togrovqas applyardyto the pasticaalan subiseh of the capoanids of ahe isyentidre thenn
turn can %ﬂér&ﬂbﬁd et %a?né 's%%odw '%%' %*feféﬁp n&;ﬁrﬂﬁons in

differ ntI rone or onet hoxy) or

strai %ﬁ %Ftlﬂ“ %'a'lsetsa omB?“"ééskoxy with up to 7 car bon at ons
each, or 30 L and/or T stand for cycloalkyl with 3 to 7 carbon atons or
stand for aryl t t [ roa.b- t menher

satur at ed, par e rtsSerSntth R EORRhE Rt pidings B¢ Sy BEREGN R « n
up to 3 héll’e)uocycllc atons fromthe series S, Nand/or O with binding in
the case of 35 a nitrogen atof al so being possible via this atom with the

het er ocycl es optionally i ng subsﬁltuted up to 3 tinmes in an identical
manner or differently by 0g®Y” nitro, trifluoromethyl, trlfluororrethoxy
or by | _ (IA)
L N E
30 inwhich

A stands for aryl with 6 to 10 carbon atoms, which is optionally substituted up
to 3 times in an identical manner or differently by halogen, hydroxy,
trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl,
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9 2 2 AUG 2003 WD 981 04SI 8 PCTNS97/ 13148 0 strai ght - chain or br andHel6 1003
al kyl, acyl . or alkoxy with up to 7 carbon atoms each, andp |

t her eof. “é’ 9428 yention also relates to conmpounds havi ng %ﬁﬂ%’fﬁg‘éﬁ‘%
receptor antagonistic activity and the_general fornmula (I1C shown bel ow, Ar
R3 R2 WRta X Ratyl{ oxlkosy withaypctos] carbomatams@achier by 8.gguR of the, formpla
R2, R3, and Ar hggerRhe follow ng meanings: X represents N or CR8.
R8--represents hydrogen, halogen, trifluoronethyl, phenyl, substituted
phenyl, (d-C10)-al kyl, substituted (O -dC0)-al kyl, (Cl-0C6)-al koxy,
(C3-C7)15 cycl ogjrerbin phenyl - (C - C3} - al koxy, (Cl1-C6)-al kanoyl oxy,

(C1-C6) - al koxycar bonyl, carboxy, formyl, or -NR4R5. The- substituents on

t he substituted Ehenyl or substituted al kyl R8 groups are from1 to 3 of,

for exagmple, hyRioayd R? uareojdenitdl( ))radiffnrgm @fd- dénetey hydadger,, pbbn';nlqur
phenyl - (Cl - C3) - al kox car boxy,
fornyl, or -NR4RS. Zgﬁﬂ%g%ﬁgg%\%%iﬁg&&g are tF('lhepen"?i'léﬁqula y rogen

(d-cCo6}-al kyl, {C3- CG) al kenyl, (C3-C7)-cycl oal kyl,

(G3-Cy)-cypl oal JoriBr8RMH dﬂ!&

ohenyl - (A ! C(} Eﬁde . ﬁ'éa hﬁh%ogheny ted 21} FWlﬁi‘ﬁk@@ana%& atoms, which
substituted napht ’PEVL C6) - al kyl, or substituted

napht mg - (C - C6) aI kyI The substitutents on the substit uted phenyl or

substitute 4 25 RS m D exa

nal ogen. . cpand Lert eiber denia OF BHRHR PS starif it HepighPEnBSOF bianched
R4 and R5 may bellqybwn&dup@g&tchehort atomﬂr mrhl pmt(ally)s}bsuheﬁedlby ¢yreboalkyl
subscripts r an ly 1 to 3 and Ais CHR6. NR6, O or S(On
in which nis 0%1@\@‘@859% I's hydrogen, (C -C86)-alkyl,

pi peridin-1-yl,ophenyl, or 30 phenyl-(C-C(,)-alkyl. Rla and Rlb are

i ndepeqglent |y téﬂaﬁlﬂ@f@f@b&ﬂk&l wifH 3 ¢d 8kafidfvatontdbsti tuted (Cl1-C 0)al kyl ,
(C2-A0)-al kenyl, substituted (C2-d p)-al kenyl, (CZ- C10) - al kynyl, 10 2 2
AUG 200" _ WD 98J04528 PCT/ US9/ 13248 0 substituted (C2-d p)-al kynyl,
(C3-C7)-cyeotoal kyl, (C3-C7)-cycl oal kenyl, or (Cl-C6) al kanoyl. The
substituents on the substituted al kyl, substituted al kenyl, and substituted
al kynyl Rla and Rlb groups are |ndependently fromlto 3 of for exanpl e,
-OR4, - C(FR4, huptiruabovermpeRiioned megirg or phenyl which is optionally
substigguted with froml to 3 of, for exanple, halogen, (Cl-C4}-alkyl, or 5
(Cl-C4)-al koxy groups. R2 is (Cl- Cl10) - al kyl, substituted (C1-C10)-al kyl,
(C2-Clp) - & nyl, . substituted (C2-Cip}-al kenyl, (C2-C10)-alkynyl,
substituted (C2 C10) - al kynyl , (C3Cqg)-cycl oal kyl - (C1-C6) -al kyl, or

bstitut I
subst | tﬂt: al K\ %SE S%t?‘?i‘#‘ygo‘( Fbgrcm&%&‘aég%st i gﬂpgguilﬁakﬂst ik CH%’(SIO%HY
substituted cyc$ld:eﬂh|tlyt|e FUp &0 pr@ew%an Beal anangers py ﬁfztets\tb' by halegeren,
phenyl25 substi t @fb)@he'@biﬂuoﬂorﬁe X Ofrfuctoitlethokyt, O WR45P . sﬁ’al%lﬁ(c@a'ﬁw or

wherein mis O, 2.. The ubst uents,.on the substituted

substi t uent groﬁﬁnéggdfah% acy Zﬂi‘ ¥ 3¥ith upn & cathppgaems 615234 r éﬂyk9l
or (Cl1-C4)-al kogmuﬁfﬂ&f@ﬁim‘%)NB@Rﬂ phenyI substit ut ed phenyl ,
phenyl - (Cl- C6} - al kyl , 15 substituted phenyl -(Cl C6} - al kyl, pyridyl,
substituted pyridyl, pyridyl-(Cl-C6)al kyl, substituted

pyridyl - (Cl- CG)WIh?p?lP napht hyl , substituted napht hyl,

napht hgg (C1- C6) - al kyl, or substituted napht hyl - (C1-C() - al kyl . The

substitutents ogsth bstl ut e h substituted pyridyl or s bsti uted
napht hyl R7 gro p§ r PF% ef‘t‘Fgl% ﬂ’}/erpg a’e‘ii‘ﬁﬂfﬂé,ﬁehﬁ anypg given above
trifluoronethyl, (ClRt@hdaRZgyl (C1-C6) - al koxy, 20 vitro, cyano,

hydroxy. R2 and Rlb may be joi ned to form an al kyl ene bridge cont a| ni ng
from3 to S carbon atons, between the ring carbon atons to which R2 and Rlb
are attached. R3 is hydroxy, trifluoroacetyl) (Cl-C6)-al kanoyl, substituted"
(Cl- Cxs al kyl, or substitut ed (C3-Co)-al kenyl The substitutents on the
substituted al Kyl 25 subst.i t ut eg(ral kea groups are from1l to 3

hydr oxy orZtri f$t88 % tStIAlght-ehain anche, @IWWHH&RSPQGMQIPw, aromatic
or heteroaromatpe ring. Exanples of possi bl e Ar groups are: phenyls,

napht hyl s, pyridyls, furanyls, thiophenyls, pyrrolyls, imdazolyls,
pyrazolyls, triazolyls, tetrazolyls, oxazolyls, isoxazolyls, thiazolyls and
i sot hi azolyls. The optional substitutents on the group Ar are 30

i ndependently 1 to 3 of, for exanple, halogen, (O -C6)-alkyl, substituted
(C1-Co6) al kyl, (C2-C6)-al kenyl, substituted (C2-C6)-al kenyl,

(CzZ- C6}-al kynyl, substituted (C2-C6)-al kynyl, (C3-C-)-cycloal kyl, cyano,
vitro, trifluoronmethyl, -0OR4, -C(O R4, OC(O R4, -CO2R4, -NRAR5, -C(O NR4R5,
or -S(O)rrR? The substltutents on. the substltut ed aI kyI substituted

. 4 " - A o o r o v




22 aug 2003 WD 981 04528 PCT/ US97/ 13248 0 Detail ed description with Z¢AUGI003
reference to conpounds of general formula (1 A) The substituted pyridines
accor divyg dsfees28e i nvention can al so occur in the form of pidraussaiizas t her eof .
In general, salts with organic or inorganic bases or ands are nentioned

here. .5 Wthin,th . of J - ' f
ool t5%r e prorpids fohife 1o f BEBR Mokl SRRl pBRURMEY Sibaitl BRI
to the invent iton3ctimeseins an idesttical, paannere or adifferemtly) by halegemvbydrexy,wi t h

m neral Gads, Qv 12 Gt SHxy0 YrC (ynqﬁgc 2l i pl e,
hydr ochl ori c a‘g?rﬁg}ﬁ*{érdg%l HHHBorShe yoorby i k(\:i d tlﬁh%i‘sbflhr}élhgaaci m)

romc 10_acid, sul fur ) p
met hanesul f oni #€YaQr@ %%@Sﬂpﬁ%f@m ésm?%%‘gh%lhyf%ﬁi-'@[h@?g}e formuia
benzenesul f oni gyRERG, napht hal ene di sul fonic acid, acetic acid, propionic
acid, lactic acid, tartaric acid, citric acid, fumaric acid, malefic acid,
or beRzoic acid are particularly preferred. 15 Physiologically safe salts
can al so be nmewheteéin or anmmoni um salts of the conpounds according to the
invention that possess a free carboxyl group. For exanple, sodiumsalts,
potassiumsalts, magnesiumsalts, or calciumsalts, as well as anmonitam
salts, that arR® aedigﬁiarer idemtisahpindifferent andjhave theimeaning givers abong|feri ne,
di- or triethylani ngl a8 R20r triethanol anine, dicycl ohexyl ami ne, 20
di met hyl am noet hanol , arginine, |ysine, ethylenediam ne, or
2- phé | -ethyl am ne are particularly preferred. _ The conpounds according
to the imaghtion can exist in stereoisoneric forns, which either behave
like an inmage and mrror image (enantioners) or do not 25 behave |ike an
image and mrror inage (di astereomerg%.' The invention concerns both
enant i onde s oringhissiase stamds fovstraigbt-phainordiranthed atkoxyhwith up %o Sreasbor
enantionmers a | E,q:@,g, ﬁﬂw known manner into
st ereqi soner i g?ﬁfﬁ%ggﬁéﬁ‘ C ng'gﬁ%?dg?%%o t 0|hl'r;'k"?t he context of the
i nverd®i on, the het er ocycl i ¢ conpound, which is optionally benzo-condensed,

st ands i IT genestandd for adradidall oo tidfoemudasat ur at ed, 5-to 7- nenber, .
preferably 5- to 6-nmenber, heterocyclic corrpounggt o can contain up to 3
het eroatons fromthe series S, N, and /or O |ndglyt, isoquinolyl,

qui nol yl, benzot hi azol yl R7senge{b]t hi ophene, Ftﬁeugﬁlf uranyl, benzoxazolyl,
pyridyl, 35 thienyl, furyl, pyrrolyl, t® azolyl, oxazolyl, imdazolyl,

nor phol i nyl , owheteireri dyl are cited as exanples. Quinolyl, pyridyl,

i ndol yl, benzothi azolyl, or benzoxazolyl are preferred. 13 2 2 AUG 2003

- WD 98104528 0O npoynds of the general fornmula (1A are preferred, in

whi cROPGT1US9 71 3nd RO5are identivab of diffexemtrand/| or phenyl, which are

optional l'y substituj&hisRytiBalkyl WIRS3 k8 8RArd &l Rlontdloy Manner or differently

by fluorine, chlorine brog1 nﬁ hédroxg, trifluorornethyl, trifluoronethoxy,
or by straight - chai#¥YbWith &t A8 gashonAtoMs,y |  or al koxy with up to 6 carbon
atons each, or by eorgdengteod 5 te T-eiember abdthk¥lc, dpriovdlyebenki-condemsedar e

identical or differ : I r.strajaht-chain or
branched al kyl with up carpon atons, 15 DS -charn or
flercR el BB SABC tp, REY YererBiydle” Bt (ROR Ry
bran@®ed al kyl wi t Isemes SoNcand/fasdd, whishmre wptionally substuted e do Bytimesiiroxy
E and L are either 4idenig or 4 re ang; %,fo str fﬁf&m or
branched 20 al kyl Wz_hf ?ﬁﬁﬁgala é%t%%ﬁ atrtté)r ,gﬁc S ggti o%ia ¥° ] "
substituted by cycl® pmethoxy, ralpgen, hlﬁ¥%‘d€rﬂa§7‘l’9")’éy yosigaight-chgin or
cycl oheptyl, or st ésnenthed aligilogoybmalkoxytys slkokytarbeiipl agnupl to 6)akbdiexy!

or cycl oheptyl, or oV tioned ankn n L i.n this
case stands for nap‘ﬁgﬁ‘gﬁ&%grE’%ﬁ&ﬁ@?ﬁﬁmﬂ‘w‘e%%0 k‘&ﬁygvglﬁ'ﬁgtcﬂ‘d{‘éﬂ”hp to
3 ti@s in an i dentbesubstimtedrbyhalvigenctrifludrpmethyl, ootriflapramethoxpe,

brom ne, hydroxy, trifluoronethyl, trifluoronethoxy, or by straight-chain
or branched al kyl or al koxy with up to 6 carbon atons each, or gi/ a1 %oup
of the formul a - NR#RA/arghe ringsqre substitutecbby 3 group sy the frmmilandiRALR1Z,
PGT/ US97113Z48 R3 and R4 are identical or different and have the neani ng
gi ven above for Rr and R2, 5 or _ E stands for straight-chain or branched
alkyl with up to 5 Wa8FIRR atons, or stands for naphthyl or phenyl, which
are @5tionally substituted up to 3 tines in an identical nmanner or
differently by fluorine, chlorine, brom ne, hydroxy, 10 trifluoronethyl,
trifluoromethoxy, or by straight-chain or branched al kyl, acyl, or al koxy
with up to 6 carbon atons each, or by a gréup of the fornula - NR5RG,



wherein 15 20 R5 and R6 are identical or different and have the rmeand M\UG 2003
gi ven above for R and R2, and L in this case stands for strai ht Cuf“ n or
branched WORSR42%i th up to 6 carbon atons, or for cycl oproﬁfr

cycl obut yl oxy, cycl opentyl oxy, cyclohexyloxy) or cycloheptyloxy, 25 T

stands for a radi cal 1 m ,ﬂséf@.(

i denti cfgl or di fferenl'ﬁQi agg dglr#)qd opropy yc| IKbut ;}ﬁ %lrﬂﬁgeﬁwe
cycl ohexyl, cycl oheptyl, Aboyed ﬁﬁ » denot e napht hyl phenyl pyri dyI
qui nol yl, indolyl, benzothlazolyl or benzoxazolyl whi ch are optlonally

substituted up t in ent cal n differently by .
trifluoronethyl, trlquﬂ?? ?’h &,o C&‘”ﬁ ﬁqul@}ﬁ‘% r?g{‘ loc*\aHﬁ}mchto
hydr oxy, car boxyl, byl Osdarbony latemisssachpwhi¢h are2ogtidndlly? 8GBstitWedd8p 34 27eimes
PCTNS97113248 0 bran &Jfé&w al koxy, or al koxycarbonyl with up to 5
carbon atons each, phenoxy, or thiophenyl, which can in turn
by substituted by fluorine, chlorine, bromne, trifluoronethyl, or
trifluoronmethoxyR9 5 aiobés k (5 iegpJs are optionally substi t ut ed by a group
of the formula _~11R12 wher ein TOR11 ~d R12 are identical or different
and have the neaning given above for R and R2, X denotes a straight or
branched al kyl i n or al kenyl chain with 2 to 8 carbon atons each, which
are opt honally substituted up to 2 times by 15 hydroxy, R9 denotes

hydr og and 20 R10 denotes hydrogen, fluorine, chlorine, bromne, azido,
trifl uoronet hyl ,R]f%/drdmptesrrehydmgnn,t rhalogen, oneitiox y trifitiorométhyt,hahpdroxy,

branched al koxy with n‘@gl‘? f

NR13R14~ 25 wherein Iﬁilligrct“ﬁ(f Iﬁizrare ent’l’ c axgh{ %‘ﬁa& B{‘aﬁé?dfﬂk Qﬂth
meani ng gi ven above fui tord canbgnratomsgor a gadical ‘aﬁ@eF@MrNB ‘ﬁonyl gr oup
together with the carbon atom 35 and the salts thereof. 16 2 2 AUG 2003
WO 98J8§528 PCTI US971 13148 0 Conpounds of the general forrmula (IA) are
particufarly preferr €M whi ch A stands for phenyl, which is optionally
substituted up to 2 tlrres in an identical 5 manner or differently by

fluorine, chlorine, y [ hvl, ot rifl uoronet hox
by straight-chaip_or ti{)lr anc éz(:}aa &E‘/ hgl é{)?@{f%%ﬁk aés k‘%v%héea%%ﬂ? g én °
each, D stands for stralngDEﬁéPh ched al kyl with up to 5 carbon
atons, which 10 is substituted by hydroxy, E and L are either identical or
differsﬁt and stand for straight-chain or branched alkyl with up to 5
carbon“dt ons, Wffch is optionally substituted by cycl opropyl, cyclobutyl,
cycl opentyl, cyclohexyl, or cycloheptyl, or 15 stand for cyclopropyl,

cycl obutyl, cyclygpant gho 56PH B Shy ! Blou® RERER Wi RS cEReable

above- nenti oned neani ng

and the salts thereof.

25
The present invention also concerns substituted pyridines of general formula
(IB)
A
) R!-E-V-D . CH20H
| IB) -
L N T

30

in which

A stands for aryl with 6 to 10 carbon atoms, which is optionally substituted up
to 3 times in an identical manner or differently by halogen, hydroxy,

7



and L in this case stands for phenyl, which is optionally substituted? &6 {3
2 tinmes in an identical manner or differently by fluorine, chlorine,

br om neéwgusrasasy, 25 trifluoronethyl, trifluoronethoxy, @CHmys97/13248
straight-chain or branched al kyl or alkoxy with up to 5 carbon atons each,
or 30.E stands_fpr straight-.chain o branched al kvl with up,to ar,bo
atoms 9 or st anf$UQsP jtrt F%Weﬂpgptqroﬁﬁlﬁ%lg}ﬁ%&q’? &@B’ﬂt&'ﬁ@ ﬁﬁ)‘yfni ~s
in an identi cacylrowatkoxy with tiprte ftdaybany atdmseacke orbyl @group ob thenforenula
hydr oxy, trifl_&@ﬁ%éﬂa cn__tw'ﬁfqtl uor onet hoxy, or by straight-chain or
branched al kyl "or al koxy with Up to 5 carbon atons each, 35 .- and 17 2 2
AUG 2003 WD 98104528 PCTI US9' 71131A8 O L in this case stands for

st rai ght - chai nyRerdghanched allcoxy with up to 5 carbon atons, or for
cyclo%ropyloxy, cycl obut yl oxy, cycl opentyl oxy, cycl ohexyl oxy, or

cycl oReptyl oxy, T stands for a radical of the fornula 5 10 15 wherein Rs
Rio _ R~ x or Faad®RRGeahe sanheror differemt atidf f er ent and denote cycl opropyl,

cycl obutyl, cyclope I exyl yGl 2 .or _adanmant yl r .denot e
phenyl, pyridyl, qu@%{éﬁP&&?%’ﬁmxgﬁtsﬁw&%%%%i%ﬁ'gagﬁd?/al&y f w’g‘ up
benzoxazol yl , whi chtody eartbpniasomisl y substituted up to 2 tinmes in an
identical manner or differently by tritluoronethyl, trifluoronethoxy,
fluorine, chlaorine, brom ne, hydroxy, carboxyl, by straight-chain o r
brandfed al kylW al kdgnptes,an gxugen eaSBEHYRtAINi h up to 4 carbon atons
----each, or by phenyl, phenoxy, or thiophenyl, which can in tum be
substituted by,fIluotin chlorine, bromme, trifluoromnethyl, or .

trifl uoromet ho&ly Zéffﬁgé%oafx d&’ﬁﬁl e‘g to J0 caghan o?utoﬂ?sanb‘ﬁéﬁh Pk PPticRally
with 2 to 6 carbon satbstitutedahp tou8 dimes én @i idemtichly rearinet | oriidéfferently oby
ti mes by hydroxy, t eg.: angl. h qgen, uoLJ ne,
chl orine, brom ne, Rgazlggét}g aﬁﬁ‘ﬂ%‘?‘rt ri hor%‘n@%oké}ﬁbgﬁbxy\gid?nég%appg, OH
trifll8oromet hoxy, sttraighhehaingrbranchadsalkyber alkoxyywithiup tg 6tcerborn ataros
atons, or RO and RIR@hform a carbonyl group together with the carbon atom
35 and the salts thereof. 18 2 2 All6 2003 - WD 98/045728 0 PGII US97113748
Compounds according to the invention of the general formula (1A are nost
pr ef er r ed) and Envarecidentidal siralifferenbanghenyl , which is optionally substituted
by fluorine, i s Bl eld rt

producti on of q@?ﬁ%%@ﬁ%gﬂ{g cgﬁ%%éﬁ%mtnﬁgéﬁi E@{é;rl:?ﬁﬁ%rq \g}tﬂtl.ﬁ)gf%;%ﬁ;er?)g %Prsr‘ul a
(1A 2Qas been discovered, characterized by the fact that 10 conpounds of
the genergedd formula (I1) or (11l1) ACHC~ RIS L NEi5inwihic~"wWAT ~ CHO
(rr)y ~ (1) L NEA E) L, and T have the above-nenti oned meani ngs, and 20
R15 stands for straight-chain or branched al koxycarbonyl with up to 4
carbon E stands for a bond,

25 V stands for an oxygen or sulfur atom or for a group of the formula -NR>-,
wherein

R5  denotes hydrogen or straight-chain or branched alkyl with up to 6
30 - carbon atoms or phenyl,
Rl  stands for cycloalkyl with 3 to 6 carbon atoms, or
stands for aryl with 6 to 10 carbon atoms or for a 5- to 7-member, optionally
benzocondensed, saturated or unsaturated, mono-, bi-, or tricyclic
35 heterocyclic compound with up to 4 carbon atoms from the series S, N,
and/or O,



atons, are either first reacted, using the Gignard or Wttig reac”cfw,ﬁzp[ﬂ
an inert _solvent, 25 with further derivatization optional Il*?lqggﬁg,mr ried
out acc'o?’vd?’H’é""ﬁﬁl the customary net hods, and then are reduced 1 n inert
solvents, or, in the case of conmpounds of thev'ggneral formula (111), direct
reducti®ns are warwhinh dhe, heteroeycles, yalspa vise\thea | N s funetiorgpinTHbec sapp Lok s
according to th "6%&1 ! Huﬁﬁg' ffgs Xfeabpaonally? suByitiée upd Yo B #iteLin e
fol |l owi ng react[ﬁ{)t% dl gdrlgm 19 . 6 ~' 0 9§rqbss}‘s)su C ON FI% F,COOCNa \ ~
N198r ~F F Gngnidentjcal magnepar déffereptly kyrhalogen, tmifluorpmethylaydroxy, cyangy 4
n- Bul i ~ ~
CH30 dehydr at i Oﬁﬁgﬁkpxy,_al}co&y,l\?r/a oygargoma%u&j‘ggjar&o HPER ach, Ig%’
5 aryl with 6 to 10 carbon atoms, or by an optionally benzo-condensed,
aromatic 5- to 7-member heterocyclic compound with up to 3 heterocyclic
atoms from the series S, N, and/or O,
and/or are substituted by a group of the formula -ORS, -SR7, -SOR8, or
-NRIR10,
10
wherein

R6, R7, and R8 are identical or different and
denote aryl with 6 to 10 carbon atoms, which in turn is substituted up
15 to 2 times in an identical manner or differently by phenyl or halogen
or by straight-chain or branched alkyl with up to 4 carbon atoms,

R%1nd R10 are identical or different and have the above-indicated meaning
of RZ and R3,
20
L and T are identical or different and -

stand for trifluoromethyl or straight-chain or branched alkyl with up to 8
carbon atoms, which are optionally substituted by cycloalkyl with 3 to 7
carbon atoms, or by aryl with 6 to 10 carbon atoms, which in turn can be

25 substituted up to 2 times in an identical manner or differently by halogen,
trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl,
acyl, or alkoxy with up to 7 carbon atoms each, '

or
30 - _
L and/or T stand for cycloalkyl with 3 to 7 carbon atoms or -

stand for aryl with 6 to 10 carbon atoms or for a 5- to 7-member, saturated,
partially unsaturated, or unsaturated heterocyclic compound with up to 3
heterocyclic atoms from the series S, N and/or O, with binding in the case of

35 a nitrogen atom also being possible via this atom, with the heterocycles
optionally being substituted up to 3 times in an identical manner or

differently by halogen, nitro, trifluoromethyl, trifluoromethoxy, or by

9



N/ OH OCH30 O Suitable solvents are ethers, such as diethyl et her22 AUG 7003
di oxane, tetrahydrofuran, or glycol dinethyl ether, or hydrocarbons, such
as benZewp9sidasisuene, xyl ene, hexane, or cycl ohexane, or REFOFE(A48
fractions, or hal ocarbons, such as 5 di chI or onet hane, trichl oronet hane,
tetrac Iororreth ne di.chl I [

chl or obenzene, § ﬁb "21[ ??%’m(‘eana |et lrognmﬁl%?a %{;Qrﬂr QP‘% '/Oéarbonhatfm)\s
sul f oxi de, di rreuﬂyl f ormam de, hexanet hyl phosphorr c triam de, acetonitrile,
acet one, or ni tromet hane It is |ikew se possible to use m xtures of said
sol vents. '-El oro is preferred. 21 2 2 AIl G 2003 WO 98104518 O
PGTI USQ?l!Bé Bséi!i? ? "organonetal lic reagents are systens such as

My/ br onrobenzene trifluoride and p-trifluoromnethyl phenyllithium The

My/ br omobenzene_trifl uori de syst s,preferred., 5. The reductions_and

dor 1 veB T 2at | ondhis Lo T TSIRtES, & n SORPOURLS AR NG BLICORSR AR

| n gener ahntdgomidtRtictivitgnmdathe gmretalefdmuta (IC) shbwmnsbeleswch as di oxane,
tetrahydrofuran or diethyl ether, or in hydrocarbons, such as benzene,
hexane, or 10 tol uene. Tol uene and tetrghydrofuran are preferred. Suitable
reductants are conplex netal hydridgs, ch as_lithiumalum num hydri de,
sodi um cyanobor ohydri de, sodi um al Bk h rFizde, di i sobut yl al um num

hydri de, di net hoxynet hyl al um nate sodifum ¥alt, or sodium 15

bi s- (2- net hoxyet hoxy) - di hydr oal um nat -Al). Diisobutyl-al um num

hydri de and di net hoxynet hyl al um ngt& sodN um sgidt are preferred. Thee
reluctant is generally added in a quantrt}/ ranging from4 noles to 10

nol es, preferably from4 noles to 5 nmolMa8) relative to 1 nole of the
compound to 20 be reduced. The reduction generally takes place within a
tenperature range of -78C to +50C, preferably from-78C to 0C, and nost
prefel@bly at IXgeBeralefoemiiladCornthe Ig;oupsiX;eRtﬁ B hR%,hB. y ahdcaarhaventhe he
sol vent . n generally takes place at nornmal pressure, but it
is also po‘glsa;gﬁ‘g?‘%ﬁ“ﬁ% i %r eased or reduced pressure. However, the
reducti ons cankt&premtth«rot@ out with reductants that are 30 suitable for

1 he reduction reeeﬁé tr&d}ts e ha gﬁ“&‘i’ﬂmﬁﬂﬁé ehyp h&% ted".
h
QUERE TR e ol 37 St M Wt L
Pr e}‘ e élﬁlbt?]cqyclb??gd eﬁnyldﬁlp@s&lkg:&d (g u-tCG,)ﬁalhgt\?dcsnlojr,ﬁq(C n‘ﬁQ-Ialhyx}rcadumyl,s uch
i

bor ohydr | QB HOEYE; of ARk bgﬁéh?tr?s?au%‘* GF ' HE, REbRRI el b

hydri de. Iaempmct abyl £5| gd'op\PéfQ?ﬁ 08 ofedioxexamples hydrexypdfluro, (G1mg
sodi um bo i QCE%)KH}@%W of E\éﬁyqt hYbR&RﬂD(Q:l-C y_ag«,r,we 2@03.c) WO

98104528 0 I 7 e reagtio n al
hydrogenalai“Eﬁt'x y%l‘@' I%éa e"rl\igf’?%‘r?rﬁﬁmégc %&‘,‘X %L’F&)ﬁd?‘hg\]ﬁoﬁtshe cust omary
net ho@8 usi ng ey groaps iR* driteR raeeendepelfdendpl Ieydmgah (@1 -Geyallsyl, (Caers

b ef er abl kel TERCANCAEEAIY, REFCP) cyERABIMETROLARGE S shbstiated
t enper at urr&enarhgepbﬁnylz(ﬂecﬁtraMO cubgtirted abP?elI\YldﬁplﬁCG)'ﬂkY }.50maphthyl,
nor Tl br SSBUEIAY RUSHAJE CnBpRBYLIES Cly ARy o stBbi@nSd RiihibglCPCR

types of reactions are cited of exa oxi dati ons, reductrons
hydrogenatﬁ"@ﬂ T}Fﬁa mmonvheﬁpbsqwt%ggenﬂner srbsgituted naphthybRE anghd
ani dagbon/Rugtamaps ded il cto. Sﬁiefmuenmptey halogeng dyanbg triflapromedthyt 2(CpE€ hsed
as auxili aaé%}( gen(tt: these are ‘preferably, organolithium conpounds,
such as n- ly ‘h‘;ﬁ Irthrum tert-butyllithium or

phenyl I'i t hi um maysbehoatedl tagethen b folir SOOHWA @@H )R- wleteimthe

am de, or y I

ydr i des, LoRIRS HAURIL 3F¢, i é#e Uy VR STEREY) Op CHRELERS X0y & ¥k in

pr ef er abl ywhichbuisy0, 11, tOImZJm\doR iobydrogend (CadCeralkyl qupetidint hyl, r}thfm,yl,tdme
cust omgry HH?{ ;Lﬁ, ?q are suitable bases. Anong 20 these are,
preferabl;P gf ?‘r des or aI kaI i ne_earth hydroxides, such as sodium
hydr oxi de, pot d&&¥ aseiindependently triflugremsthyk (CarCro)adkyl, substitmtades,
such as sqmﬁtqmaenkynqca,c LAREMMN suBS ARG qczcclcqukwlhxéﬁr(gﬁj)-ark ynyl,
car bonat e icul ar | y prefterabl’y, sodium hydroxide or “potassium hydroxr de
are used. 25 Al cohols, such as nethanol, ethanol, propanol, butanol, or
tert-butanol, are also suitable sol vent s fa0 the indivi dual reaction st eps.
Tert-butanol is preferred. It may possibly be necessary to carry out
several reaction steps under a 30 protective gas atnosphere. The

hal ogenati on generally takes place in one of the above-nentioned

chlorinated hydrocarbons, whereby nethylene chloride is preferred. 35
D| et hyI am no suI fur tr| fl uorr de (DAS' I~ or SCC 2, for exanple, are suitable



|
z z ~~u zoo3 WD 981 04528 PGINS97113248 p The hal ogenati on generally ta% AUG 200

place within a tenperature range of -78C to +50'C, prefera 8' C to
0'C, and %ﬁ“ﬁ%ferabl y at -78C, depending on the choice (?Hgfs?ﬁq:ﬁ%

hal ogenati on agent and the solvent. The hal ogenation generally takes pl ace
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sol vents f B&h -a]kg ?‘yet her di oxane
L et r ahydr of ur an,R7oris g(@pqg)-dlldwt phergil hesubstitutad diphen @men?ll 1-Cg)-alkyl,
enzen

I t
nal ocaBonsubsiited PreeyCHRy iRt phendyl SRstnghal ﬁxﬁ@y?“pyndyﬁél Lo
tetrachl or aﬂgtlhamnmhedrpmdadt(ﬁ;al-@e)ealkgl niaphthy b sabstityited maphthyl, naphthyl-
hl b h g‘%?]ﬁﬁ h
gul 19 (r)>c<)i ng?g? all<§ 11’ garrmam e Feﬁe% B (q-éé?h%l ycp%/?}r\é;ai nq'gg}e?{soébt rlrl
acet one, orsuhstuhumﬁéphaqd suhstxhstedrpw»d)d@rpubsmﬂmlted naphithyl R ngrdupsearef fromi d
sol vents. B ghsop0NeE feaampxa RaRJgeh! Qﬂﬂué?oxﬁHtHﬁbl(@é@%)%WP (@fleczg)f -8lkoxy,

exanple, 2, 3-di chl oro- di cyanobenzoqur none, “pyri di ni um chl or ochr omat
(PCO), ZQSWF%WP{@@P@XPHBY EMY-nmanganese di oxi de. For the above-nenti oned
step, 2, 3-di chl R2arkl RIBncaiebofvined eiforern an DG nésnrargefcehtaaﬁlm ﬂamTBQos

d ced f
L AR i s s T ¥,
the general for Rl ‘(X‘VP")’Q!‘F%@'O&?W tQQiﬁCQEHQ?@lOD’}' suhstisuteraCe-twgl-alkyla

t enper at ur errautganged- J-alkeRPDC THY ehibstitents rarntke Qtﬁﬁtﬁ@c@m alkyl and
tenperature. . The oxid t|§n general ly takes place at normal pressufe.

HoweveR5 i subsfituteshalkenyi BP groupsagerfyomul ta daydroxiaor triflavramethyh geahips:
reduced pressur% 1§Qn thy‘élhsmﬁ;'téh Bf‘orﬁat?) ¢ 8t ﬁé(g?&&‘rﬁ!rﬂéhcaﬁ Eﬁéxﬁ soéf

t he general fQégu @ig are’ known 3 g ccor novvn
met hods. TROS#! tArro S eHEr PRERYIS, mapht F' OPFmﬁéﬁrer
it is al soﬁ&qublss mh«hiodylc,a yamlrylsr hﬂamlgtses&tﬁrzotﬁgueﬁdzcn?rﬁ Sl%fhz@l 18) gh
pressure ( 88{1 (;ﬁ‘ bﬁ O
08/ o45§§ P ? oun qP ﬁ fbﬁf 'Fl gé c?ase
wherei K" L CS?C‘?B 6£3 5 r st
oxi di zi ng aﬂmip(@?ﬁié()-falkdwl,gsubﬁmhte‘d) r(ﬁny@s)(a\nceDPleﬁZ%Q%?l Q‘.Liibdﬁthted
(Co-Cg)-alkynyl, (C3-Cr)-cycloalkyl, cyano, nitro, trifluoromethyl, -OR4, -C(O)R4, -
OC(O)R%, -CO2R%, -NR4R5, -C(O)NR4R5, or -5(O)mR’. The substitutents on the
substituted alkyl, substituted alkenyl, and substituted alkynyl substituent groups on
35 Ar are from 1 to 3 of, for example, halogen, hydroxy, -NR4R5, phenyl, or
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5 in which A and E have the above-mentioned neanings and 10 R18 and ZR18U6 2003
have the neaning gi ven above for R16 and Rl~ and are identical to or

di f f er eipo gsroasast hese, with ceric(lV) ammonium nitrate intRCRUIRIONAMEs of the
general formula (VI) 15 A R-8Q2C / -C02R~-9 cvh ON E Hin which A E, R18,

eyl 4L “ajeggféﬂg}? WH“‘% < g@%@ P Pg»‘ Bk B SR Wbt e

st ands f or stands for

strai ght - chai n t
Z003 WD 9 p43 Ré%%@g%?&?%%rﬁl @Yggﬁgﬁ%sﬁ?g%mhzaggenﬂu%?gf esr%a FeﬁfGor

brom ne o ellbuﬂhféonl n inert solvents and in the presence of a base,
converting theminto conpounds of 5 the general f or mul a (VI 1) A R 18Q20
[ 002R 19 (M1]1) RZO\N E in WhIChtOA R18, 1?, R20 hayve th
above-vent i onelingrdaNentien alse relatgs| tp aPh pwtical sBERANCt cepntaining o

sel ecti \égsdti%,gu;ifeu? ﬁﬂg{ésdadcﬁﬁﬂngy t@lgaﬁea?mmﬁt Jad A ahdil,e éfalap PrOfRIEAD a%/I
rou 0 e ne (o) an, oxi 1 on
?o tﬁe coP ?ﬁ?&?&f@a@){& *%@éy?rsw éj d ‘éa(‘:&i belg éﬁg‘ %%Eq‘sef%bﬁ WI th
PCC. The phatmvackutical pmdiictforsthe pshibition oékholpsmmi ésterotransfer fpimeteins, and
b | i ed
oV Tent AR A3 B G GARE By RARLEE P Y pro e P ph A Bl
carriHy oproducts atidrin mge afotherclaimed: substititedn pyyrithines foarthetpr@dngumtqfon

Is carri e&aastef&éseérttmf fotéindnhfsiRsat ure range of -30'C to 100C, at
nor mal pressur Pécab under ,a roteg:tb< as atm)xsxg.p ?\ 25

Conpounds of t d%ﬁ%‘?téﬂn Fé?la(t‘?f) ceptica urt, conig
t hensel vesutstitgrd pyridines! Gciestervatioylel !}sﬁbstithﬁed: pytidirasiacosiding 2o gammunds

can ther e era'lse?@ﬁ”aﬁﬁ & %Pﬁ&ﬁr%él '3) tpﬂ*e?aég&‘““z#aﬂypiﬂlsaa%a?Z‘Ecizé‘&a%ena”d
Conpolindsadjivent defustber felatesito udh pharmacentical protiunt foprtbel tredmient of
converti ngyfm%%p?ﬂéﬂmﬁhglggg%@ uée%mﬂeacl{.md §§bs|_t1t%te7d ﬁyﬁd%@ag?’for"me

9s~o0asZs have

above- rrenP?Qf-R-lSG‘oﬁeﬁﬁl (H’Ng@‘)’ﬁ t@zﬂs‘ﬂé\‘oﬂlﬁs CK“?FSa?‘&Ml n

or branchpy ndir{eexfmaﬂbopybdmtidn Wf pharinaceubionl prodicts 1forf thes trdaymentiustt i on
of the al E%Xrﬁ) %gg% Mfction, into conpounds of the general formula (Ia)
The invention also relates to a pharmaceutical composition for use in treating
a glucagon-mediated condition, which comprises: a compound having glucagon
receptor antagonistic activity and a structure within general structural formula IC,
plus a pharmaceutically acceptable carrier.
The invention further relates to a method for treating a glucagon-mediated
25 condition which comprises administering to a subject an effective amount of a
compound having glucagon receptor antagonistic activity and a structure within
general structural formula IC.
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AT/ CH0H _ (la) L ~-NE in which 15 A, E, L, and T have the 21 AUG 1003
above- ne%hggggﬁgeam ngs, and in a second step, oxidizing pperRyginyy et hyl
functi on e al dehyde according to the above-nentioned conditions,
preferably with pyridiniumchlor ochr orrat e (PCC) 20 The i ndl vr dual reaction
steps afe JRekailed descriptiongvithirefs 2 Q) COIF ds of ¢ rad fopmula (FAD ¢ o
+160' C, preferably 0'Cto +100'C, and at normal pressure Corrpounds of the

general formula (IX) are produced anal o to the 25 net hods descr.i
above for the pr"é'tm @ feC 819‘9‘{‘8 oggT?ere“PGPn‘Eﬂ’hagQ)océﬂFrﬂB&ﬁﬁs
of the gengbah cifCthelshns fﬁei‘);-oﬂr gbreralisabis wit &gﬂni&eorprrml gareid baseglos acidbed
above. 30 28 2003 - WD 98/' 04518 PCTNS971 13248 0 Conpounds of the
gener al for%l’%%“t(q \iLE (la) according to the invention have an

unf or es&eabl e pharnacol ogi cal spectrum of action. Conpounds of the general

formulas (1A) anghdlfindcoRte gt ™9 the g&@eﬁm&r&m}hw@%@rg@@ salts are

phar macol ogi cal properties that are rior to te 5 of

art; in parpreferred., Physiplogically; spfe salts oE the gampenels asrarding ¢ dhe dnueation
ﬁt er Er an%%ﬁfbe&faﬁ&er@ﬁbétﬁﬁaféd%) ac%B?’d It@uu@tmv?ﬁueﬁ%tﬁ hﬁireﬁéléqdas, E&W%}_

e active -, co s. aceording i nventjon cau re n,i
chol est erolaqdé’vQFss Rnjc,ct o§8 Qéte’fq{'ﬁp rl@(dl"P c‘?‘é‘gs‘g‘ﬁ‘gqum
chol estier olacid; vatllfuricTheid, qﬂ'msphenef aud tmetlmmtstﬁlﬁd)mthamdr etharessulfohic acid,
hyper | i popr n L ar %€, |\
concer ns t HONERREF aol bR ARSBEAR Sid; Hadiifal e dRAME M, 08,
gl ucosi das qarapwrﬁoracdnﬂaqxeamdhtmm afigh, ditmis @mdaﬁmnncacxd,amaﬂelalamd or
hyper | i pi dejgngoj c%e&k,t%pz(,ﬁghﬁgpgl preferrédl di abetes nellitus. Wthin the

sid

context of the Invent gl uc ase and /or anylase inhibitors are, for
15 exanpl e, acarbose, adi posine, voglibose, mglitol, emglitate,

IVDLd25Q§7 cam g?gi iblsb SgicdBL si’ﬁ:géﬁ}s chae radsoribet ﬂte,t?lﬂb @E&mbﬁﬁh&fsaltslof the
pradi mi ci n- nd sal bos ti.on of ac 0S ito

B gl 1t at 0. OmBRERe 1otk fb, e Byvebiay Hal Heelinses el EAroRk D SRR oFot ne
general f orexainplé, |sA91nancselt@hpugasswmrseltismegnesmm salts; of ealciut saltsThae well as
phar macol o n%'o sOfthWSréWElCﬁ%n@C&ﬂ g, be B{}{an&@ 9 sutRSas
determned ovmn ei_} Plnhl |t|or] Te tal n ne CETP
30 CETP |se(SlbYéFHE%} - (R ttrist )@am% sd QorFethanalamiag, di g¥ylamine,
di ffereptiai léh‘ﬁﬂ@éthhﬁ@l anginted, Uysine) ethyténdtliantive, ond 21}ﬂ\eh§!3-ethy15mine
testing. In so orn%r,l alasmals adjusted with NaBr to a density of
Z.21 g per Y:@ﬁ?FfIP ged for F8 h at 50,000 rpmat 4'C. The bottom
fraction (d > 1 21 g/m) is applied to a Sephadex Phenyl - Sepharose 4B
(Pharnmaci a) col uRp, coﬂ?&l S\ﬁfht s‘MJcBrdm%ithéch@%q ot B8k lmsil-érbéxgmnerﬁ"ﬂo

andthene;; ted vmth ter active fractions were poal ed

di al yzed ad¥nifReither hahaye ke ancimage 4“@ n&ﬁwragmg%dewtspwiséyhépoget
( Phar masi a)pebavellike abhigagectind nfieroreinia (drasdér@oxﬂers ZTHe fArdentidn3corterns

9sro4szs PG@IIUS97/ 13248 O Irn I ent ooI ed CETP
fractions %"é e 5%‘5%"6 a?daﬁi gferi%nﬁ% ?f |t§§< %F?ng?}e%fnd Se Mpdyres of
furt her purenantidmeys cnd whasiereapiars ocasy be sqm'at@ctohuﬂle kRbwmneoanier dnto
Cot ai ni ng Redle8R6irefthMy r‘é@hs%oﬁ% fresh human EDTA pl asma was
adjusted with NaBr to a’ densi of 1.12 and centrrfuged at 4'C for 18 h at
50,000 rpmin the Ty 65 rotor. The upper phase was used to obtain cold LDL.
The | 08er phase Whhirdited yaedxtghithe tinBerkidn, ofhePhBrebodyclit d m& I wdidiCis

Pt ﬁET()?%’i’“Wawﬁgénf&W%nﬂP ?OF gg ﬂﬁ%ﬁgﬂo&’? 3\%@5 ‘ié’ %F gﬁfgéd&p

10 m of d|7am1¢mh£rrpmfemblw5-l tové-membenchéter @y clio cofpdunat th&T@an redataitZip

Contrif Lg@gﬁ FRSetOR0uR kSR e el SN, BA4fo ‘3?85“%’2{( it fnBi 415’“‘%%
phase was MOJYJ@I theazplhlthipphens, fbenaql b]fgrwle bsnmxa@@l)dy gmuiyé,nt
centri Bsgatthi@ﬁKla , firy Opyeb Ry, thtdi@lyls@iazbael, uhmsgrrl maeﬂrahgn %?Ql-l'd%‘ai@as

adjusted w Brto dansi i on’was
covered in is%eﬁ.eraﬁelmﬁy"r% ity dngioliis Heneaihiagplyl ‘o eneraaniylnase
density of prefetreslnd 4.5 ml of a solution with a 20 density of 1.063
(density sol utions from PDB buffer and NaBr) and then centrifuged for 24 h
at 38,000 rpmand 20C in the~SW40 rotor. The internedi ate | ayer between
the densities 1.063 and 1.21 that contai ned™the tagged HDL was dial yzed
agai nst 3x100 vol unes of PDB buffer at 4'C The dialysis residue contained
radi oactively tagged 3H CE-HDL, which was 25 adjusted to approx. 5x106 cpm
per m and used for the test. 3. Conducting the Test In order to test the
CETP activity, the transfer of 3H cholesterol ester from 30 human

HDI i popr ot e| ns to b| otr nyl at ed LD i popr ot e| ns was neasur ed The reacti on
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30 2 2 AlJG 2003 WD 98/ 04528 PGTI US97113=48 0 1% BSA). Then 200 £ri Adg 2003
the SPA-Streptavidin bead sol ution (Arersham TRKQ 7005} was added, and the
m Xt ur e'wessd4ses her i ncubated for 1 h under agitation andPEU/NSYTHI2Et | v
measured in the scintillation counter. Corresponding incubations with 10
~.1 buffer,10 ~.1 CETP at 4'C, and 10 ~tl CETP at 3TC served as controls.
The tr nsferred activity in the control batches with CETP at 3TC was 5
assessed as 10@¥mpaursiscof thérgenendlfoameuda ldy)aratpreferrad,i n which this
transfer was reduced by half was indicated as an |1 C50 val ue. CETP
inhibitory activity of the foll ow ng conpounds: Examle No. 1C50

f1 ~M-70. 6IMwhirhy o Syrian gol den hansters fromthe conpany's own breedi ng
wer e anesthetized after fasting for 24 h (0.80 ng/kg atropine, 0.80 ng/kg

exposell s cannetexnaptyRr pEBheRtl wiih aidsrtionalffuptitfed in s { Bipes "
sgl \{ggt m(als) Ez(a} inhr addiutadahmaiﬁ\epbadeﬁerendylhy flaorifie, cgtlgtme,drmmxﬂé),mydrokyq
a FaRAORLAIT AIRIGEARhEx)6r BY BLBHLRR EF AR B

inserted into veln S recei ve

vol ume of sol vaeyl, or abkoxy with upetot6 gubgnat@mseanb, arbyra\greup ioé the formeld and
the wound closggriap2 At different intervals - up to 24 hours after

admi ni stration OF Rhe test substance - bl ood was drawn fromthe aninals by
20 puMdture of the retroorbital venous plexus (approx. 250 ~tl).
Coagul ati on wasyHeeawl et ed by incubating at 4' C overnight, then the bl ood
was centrifuged for 10 mnutes at 6000 g. The chol esterol and triglyceride
content in the seruntobtalned in this manner was determ ned using nodified
comercial |y aRdi hndl B2 earey identiealt Qr(diffelremt and| denaterhydroget Gphdryiclor
triglyceride 14364 | e manner
wth {)hysi ol ogi cal sa%@r% Pﬁtllssdlhm SI% ser ukﬁg%é&,{rlﬁ%ﬁ%%@?m xed with
100 g test substance in 96-hole perforated plates and i ncubated 10

m nut tes ap r oolata:na@fr!@fsgcw ght-clAia dmfrhﬁateﬁﬂﬂ]gtsvh gv)élthé\gﬁ tclsvl bgegilg}tﬁtSSfdiﬂtttﬂeugimmT\tr] h
an automatli Cc pLa at I vel eng (0} n Pectra e
hehBRE by edity

trlglycerlde/cfﬁﬁ ation contained in the sanpl es was
deternmined using a parallel-neasured standard curve. 31 2 2 BUG 2003 WO

98/ 04578 Eﬁ}ﬂ&ﬁ%@%@&%@ xQe:Tt‘i@al Qﬁt&fﬂ& t%ﬂﬁ'lsgn& RS Stekig RECh&GA! 6 B!rar%’\@he”t

was carrle out after preC| |tat|%9 @grOtEIn cont ai ni n
means2®f a readlirl With Wpe to SPgfarbeno atoms, wh o§e9P§PB?lYe%§§HP¥3d by

acc?)rd:c ][19 to tbﬁclapmﬁ)acéytlt)&mryl ey uﬁtyumloréxyn oatcye&ab%%g 0 determne
oral efficacy, su laﬁ 50
suspended | nyO é@%f ﬁ&‘f‘BBWR}i ogéﬂo F&d%ﬁf‘g Z'r &Y#éVFfrFXQsG??% gol den

hansters fromthe conpany's own breeding via a pharyngeal tube. The control
animal s rggeived identical volunes of solvent wthout any test substance.
Feed s then withheld fromthe animal s and bl ood was drawn at 10 different
intereals - up to 24 hours after adninistration of the substance - via
puncture & thias ¢he absv-hintiotednestiagu It was further processed as
descri bed above. The new active conpoun s can be converted ih a known
manner into the 15 customary formul ati ons, such as tablets, coated tablets,
pills, grandles, aerosols, syrups, enuIS|ons, suspensi ons, and sol uti ons,
using inert, non-toxic, pharnaceutically sui tabl e exci pients or solvents.

In this c nnectlon t he therapeutlcaIIy active conpound shoul d be pr esent

in ead® clse i i Fhis sasestands fomnaphiiwl or Rhegyl rwhishoans ontionally sybsiitutedy,
amounts that amug ﬁ:UBftnﬁeerﬁt atx'plcl?@iﬁcﬁl\/ﬁ\dxﬁﬁrz@r Aaffematiyoby Sfludihe ad6rind he
formul ati ons ag q@%@; for Fy tend he active .c ounds
usi ng sol vents 5 e‘E OV e bt En%% uqre ﬁy'e%g’é’l praight- / or
di spersants, woebeandhed atkpihmt e],koxy wite upaioe6 ahrlidreatoms edchyasreby agroup

di luent, 25 or be used, if appropriate, as auxiliary

sol vents. The gg#lkér:]l&ﬁ’ a?I onﬂes pl ace in a customary manner, preferably
oral | $50r parenterally, in particular, perlingually or |ntravenously. 30 In
the case of parenteral use, -solutions of the active conpound can be

enpl oyed using suitable liquid excipients. In general, it has proved
advant ageous in intravenous adm nistration to adm ni ster anpunts of about
0.00l1 to 1 ng/kg, preferably about 0.01 to 0.5 ng/kg 35 of body weight, to
attain effective results, and in oral adm g stration, the dosage is about
0.01 to 20 ng/ kg, preferably 0.1 to 10 ng/ kg of body weight. 32 WO

98/ 045728 z 2 ~u~ Zoos PCTIUS97113Z48 0 In spite of this, it may be
necessary to deviate fromthe anounts nentioned, depending on the body

wei ght or the type of admi nistration route, individual behavior toward the
nedication the type of fornulatlon thereof and the tlne or |nterval at
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_ _ _ _ _ _ 22 AUG 2003
25 whereby crystallization is started by cooling with ice. The product is

drawn off by suction and dried in a high vacuum Yield: 58 % O
t heory)” RO 98/@528 (ol uene / ethyl acetate 1:1) 30 33 %%6@

981 04528 0 Exanple Il PCTILTS97/ 13248 Di et hyl

4- (4-flgior ophenwher8ni sopropyl - 2- met hoxy- 3, 5-di car boxyl ate F H5C20 H3 5
~C2H5 L72 ng (42.9 mmol; 1.61 eq.) of sodium hydride (60% dispersion in
mneral oil) is added to 10 g (26.6 mmol) of the conpound from Exanpl e |

di ssol ved i n 40R§ afd Réfare ddehtidak oridifferentiandsheayes theenheanir@p givenaabovao fa:

Af terwards, the suspﬁmsal r*%zs heated to +30'C, 3.3 ml (53.2 mmol; 2 eq.) of
nmet hyl |od| de i s added, is 10 heated for 2.5 hours to 80'C - 100'C
The reaction solution is mxed with 500 m ethyl acet'~'"-and 300 ml H20,
and thesagygous layer is separated off and extracted one tine with ethyl
acetate. The conbined ethyl acetate phases are washed with water and saline
solution, dried, and concentrated. The crude product is dissolved in 20 mnl

of tol uenegand %hﬁﬁ%ﬁﬁfﬂa hechainesr Bachéd atkyd iwitle apge 5 aPbors atiing, @ruene

é)S( a?ns)l ';hlel Iel ggnfg_ttaﬂ or nap. hgl & Shg'rox/ 10%1{13? 2t 3pnonale su%sh{utgli U nt%) 3 times

:1 (ﬁlof | uor oagen;rl aﬁadergmabmplm&r nedhﬁmynﬂyth}}dﬂnamtdh%mp?/ yirdmine, Soadrbeyy | a
e

(1. 264 %mor) of "“&ethzﬁﬁﬂﬂ%mm EeANG b By SRGBnPoRR pEBEaAdElCaRgh 0
n xed under ar gagylaer a*@"!ﬁ‘% mpofy OPfﬁtQB‘éqaﬁMC)fll}f di i sobutyl al uni num

hydri de (DI BAL- 4 rgugom@foﬁﬁmhoj\mﬁm The m xture is stirred 30 mn at
-78'C, and the bgtch is allowed to stand overni ght at -30'Cin the 5

refrigerator. It is further cooled to -70'C, 20% potassium sodiumtartrate
solution is addadhereéind the m xture is extracted with ethyl acetate. The
organigslayer is dried with Na2S04 and concentrated. Yield: 287 ng (64.5%
of theory) R f 0.41 toluene/ eth acetate91) 10 Exanple IV EthyI

4- (4-f1 uor ophen;iﬁ)ansLR @pe iggntical ap %Fnsiﬂ rhave- fhermeaniagsgiver beyeafos OH
H3C 15 OC2Hs 21.3 g R0.0a8& nol, 3.8 eq.) of pyridinium chlorochromate
(PCC) is added tgQ_a sol ution of 9.07 g (0.026 nol) of the conpound from
Exanple Il in 400 mM CH2Cl2 in the presence of neutral A1208 (10.07 g =
0.0988 molandand the m xture is stirred 20 for 1 h at roomtenperature. It
IS drg{W of f by suction over silica gel and subsequently washed with
CHz2d then the filtrate is concentrated in a vacuum and chromat ogrthed
on silica bGel 6 {E0crseistandsifoystraigiwhain ex hyanched talkexy #ith) up Yo & carbengs

g (98.4% of t hegiols, Bk for Sy BSpiopeeRytiobiibyloxC@icierdyibky 25, AhdTloxy,

or cycloheptyloxy,

25 T stands for a radical of the formula
RQ R‘lO

R7—X— or R

wherein

R7 and R8 are identical or different and _
30 . denote cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty},
or adamantyl, or
denote naphthyl, phenyl, pyridyl, quinolyl, indolyl, benzothiazolyl, or
benzoxazolyl, which are optionally substituted up to 3 times in an
 identical manner or differently by trifluoromethyl, trifluoro-methoxy,
35 fluorine, chlorine, bromine, hydroxy, carboxyl, by straight-chain or
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2 2 RUG 2003 WD 981 04528 0 Exanpl e V PCTI US97113Z48 Et hyl 27 AUG 2003
4- (4-f 1l uorophenyl ~6-i sopropyl - 2- net hoxy- 3-[ 2- (benzoxazol - 2-yl ) - 1- hydr oxyet h

vl 1 - pyriwl ssioes2scar boxyl ate N OH / ~ ~ COOC2H5 CH30~ ~N 5 E®Ousgssmmol ) of

2- met hyl benzoxazol e dissolved in 5 THF p.a. is cool ed under argon to

thi's, %and the. mi xt ianraed afifh bk e POAY i G D bl Ry o

the conpound from Eeghpbe hwphsnyhephqmydomy&wmm Wm@ccanhlel mrxttb}'e | s
10 stirred for 10 8 BFTIHS’O r ﬁmn nt ghe&
tenperature. After rg‘%&l {n"bteéobgT V\l‘/gxtYir I?:hl t él (akjfk)rrﬂa{é?ed haE| ng Wi t h

100 m of ethyl ace&fﬂl@mmﬁhﬁ’@ﬁeous phase |s separ at ed off washed two
times with saline sol uti on, dried over Na2S04, and concentrated. The
residue is chronatogr on 60 lic el i ng toluepe apd taql uene
e L o O o e e fonShy siBeed Bl et S bl
vacuum Yield: 450 mklzmlh% of theory) Rf = 0.22 (toluene / ethyl acet ate
9:1) Exanple VI 20 Ethyl

4- (4-fluorophenyl)-6-isopr opyI 2- met hoxy- 3-[ 2- (benzoxazol - 2-yl ) - et henyl ] pyr
i di ne-5-carboxyl at ewheyeithi */ |, COOC2Hs CH30~ ~N 36 2 2 ALl G 2003 WO

981 04528 PCTNS97113148 0 100 ng (0.209 mmol) of the conmpound from Exanple V
is boiled in 10 g to# enelglcfl gcgqe‘&lcg{gon in the presence of 25 ng (0.131
mol )10f pt oi uenes Rt oANE are ppdifferenyand hage |the mespingfgi¥eDar ds
the mixture is stirred aibovedor R3rgirt RBure overnight. The reaction sol ution
is then applied to a colum filled with 40 m of silica gel and
consecutively eluted with toluene and 5 toluene / ethyl acetate (9.5:0.5).
The desired frXcti odencdesa straightor branchedalllyl auhin or alkenyh chainuvith 2vioe8 d:
oL fﬁyf% of t hegr¥dn Rorfis Bactt) witich W28 pticraly! susGhAbE up & 2 HindsByP! ©
1, 4- dibhydr o- 2, 6- di i RYFHOFPy | - 4- {4- f | uor ophenyl ) pyri di ne- 3, 5- di car boxyl ate F
HSC200 n 15 OOCrZHS 528 g (2 nol) of (E/

Z) - 4- car boxy %ﬂ(ﬂ% fLugF&aphenyl) 2- met hyl - pent-4en 3-one and 350 g (2
nol ) of 90% et pent - 2-enoate are stirred in 1800 m

et hanedi ol overnl ght at a bath tenperature of 200'C. The mi xture is cool ed
slowy and pou%ﬂd into a | arge gl ass beaker at approx. 80'C. After further
20 cooling to C, the solution is drawmn off by suction fromthe

precﬂfﬂtat ed sedinent, then the sedinent is washed well with ire cold

et hanol and drRHEH ldera)téken &ﬁ%ﬁeﬂr fludtitepétloriak, Eﬁirﬁffﬂeoﬁzxdé aMesdhiethpd
and the residue to c?er vvlt :%ﬁnedl ol .ot her

S extrac
four tinmes with 1. ’é‘f‘PiermS’éF@R ?ﬁ‘?&“&ﬁ}%ﬁyneﬁ“ésﬁ%& ag’ésb'é‘Pé‘VGgshed
three tinmes each vmalkOSY)CWI'd\ ap tmo%qaybnmatbmy oragiradicat c§5tlm1cfermalah with
500 m of saturatedyga8ri4n hydrogen carbonate sol ution and water, dried
over nmgnesiumsul fate, fi'ltered, and allowed to stand overni ght at room
terrpe2f5ature. The solution is drawn of f by suction fromthe precipitated
sedi nent, subseque~whkréeinwashed with ice cold ethanol, and dried in a
desiccator. The ethanol solution and the ether nother |iquor are
concentrated together_ in a vacuumto a 37 2 2 Ali G 2003 WD 98104518
PCT/ US97/ 13248 0 voRlfrendiR¥pprevidentital af [differbritarst have dhie meagting agjwem,
and drawn of f by sucti onyddy@iot iR Q{@Rmtat ed sedinent. Total yiel d 556. 9
g (690I%of t heor )

or

R? and R10 form a carbonyl group together with the carbon atom,

35 and the salts thereof.
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1H- NMR (CDC13): 8 =1.1-1.3 (m18H); 4.05 - 4.25 (m 6H); 5.0 {s, 1H)726UH3003
(s,1H); 6.88 (m 20H); 7.2 (m 2H) ppm 5 Exanple VIII D e

2,6-di i SRBRIFIL- (4-11 uor ophenyl ) - pyri di ne- 3, 5- di car boxyl g%?”“”“
H5C200C~CO0C2H5 N 10 171.7 g (0.757 nol) of

2, 3- di ql or o- 5, Gogtiputanis-¢f-the genatil formauis (1A) deel patticulally preferred, 304.8 g
(0.757 nol) of the conpound frrgg; Exanple VII in g 1 of d%,clﬁrtlll or onet hane, and
the m xture is stirred overnight at roomtenperature. The 15 m xture is
drawn of f imwhicht i on over di atomaceous earth and subsequently washed wel |
wi th dichl oronet hane. After concentration of the dichl oronethane phase to a

vol ume of approx. 800 m, it is, chromatographed on a colum (2 kg of siljca
gel 70230 fes h)sw%fqm!mrwlldﬂgl azﬁéphwéflu.subwugect up ta 2 tynes inat identicaly

%HBT'VRK CZDC' 3) %m&nﬁep- St (Hiff@t'éhgl 1-339!33(3 ﬁuoﬂiﬁgD Acﬁlo}ggé:ﬂ V%Hs};%ilngh éh Ooxﬁl,H) ;
E;<arrpl( (T | XH)P,GTI U@A’?@E iuoromeg'loxy, or %y stral{g'lg-chéam or brancheg alkyl or

2, 6- di i sopr opy| alkeky wWithuapaplfecarbdn atdomd eagly,net hyl pyri di ne- 5- car boxyl ate F
HS5 "C2H5 257 m (0.9 nol) of a 3.5 nolar solution of

sodi um bi s- (2- met hoxyet hoxy) di hydroal um nate is steadil g added by dr oRis
under nitrBgen stands ko straight-chain 2y byanched alksy) with up to & earkamatdmsrwhich

Examplg VI i nis8G8 H@ut@&bgrﬂ okl rahydrofuran at roomtenperature, and
the mxture is gubsgquentl ﬁr%gd for 5 10 h. After cooling to 0C, 500 m

of water is carefully added by drops, the phases are separated; and the
'?‘ﬂueoursrb PhEd%ﬁdi Is afX eithet ederititabor tdiﬁéﬁexw: ztrEi Bffidnfa?tre%&éiglc}ﬁ-@l@iiﬂhéﬁ' B?eg{thﬁei:lﬁe-
e conbi ned organi c ases, ar sat.ur at ed_sodi,um ¢ |
sol ution, dri ed‘ggﬂerwﬁﬁ Hgsnmf s{\ﬁgﬁgﬁ e?'\:géﬁ%i &Eébrlét SBE?WI fé&?ﬁﬁhte‘ihgy
residue is mi xe@d@pﬂopygtcyolObuﬁylechElopenﬂyhmchﬂﬂexjw osayc¢loheptybradt dried in a
.15 degd ccat or . o1Xh &l 'cﬁ:?o : S.9. 95
(t, 31 1. 31 (rﬁtyfi‘gﬁ& 30%0?%1%%%% @h%ﬁf’%ﬁ%%"%%% %ﬁ?&e@t_"gs (d,
2H); 7.05 - 7.31 (m 4H) ppm 20 Exanple X Ethyl
2, 6-di i sopgopyl - 4- (4-fluorophenyl)-3-fornyl -pyridine-5-carboxylate F ~1
OHC / COOC2H5 ~.--N-.39 Z 2 ~~lu 20D3 WD 981 04528 PCTI US971 13248 0 14.18 ¢
(0.139 nol) of neutral A1203 and 29.96 g (0.13 nol) of pyridinium
chl or ochr et e {d308e aboveadedrtoned ameaning i on of 25.0 g (0.0695 nol) of the
conpowpd from Exanple I X in 500 M CH2C12 and the mxture is stirred for 1
h at roomtepperature. It is drawn off by suction over silica gel and

subsequent washed with CH2Cl12, and the filtrate is concentrated in a
vacuum whereby the 5 product precipitates out. Yield: 20 g (80.48% of

theory) 1H NWR. C).-d6): b.= 0 92 (t,. ;1.39 (dd,, 6H): 3.02 - 3.13.
(miky, 3ls gngisged ipnds Gepheylohia B sppionahySupslituad up do 2 ines i
ppm 10 Exanpl earxidentical manner or differently by fluorine, chlorine, bromine, hydroxy,
25 trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl or
alkoxy with up to 5 carbon atoms each,

or

30 E stands for straight-chain or branched alkyl with up to 4 carbon atoms, or
stands for phenyl, which is optionally substituted up to 2 times in an identical
manner or differently by fluorine, chlorine, bromine, hydroxy,
trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl or
alkoxy with up to 5 carbon atoms each,

35 -

and
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Ethyl 2, 6-diisopropyl - 4-(4-fl uorophenyl)-3-[ (4-fl uorophenyl)hydr oxdfdUh g0
Jpyri di ne-5-carboxylate F ~C2H5 F 15 10.0 g (27.98 mmol ) of al dehyde from
Exanpl e’%'gmnpl ed to -70C in 100 g THF p.a. under argonPCBBs®H/13248( 33. 58
mml, 1.2 eq.) of p-fluorophenyl nmagnesi um brom de solution is added by

002 1 150, 58 SRS sl st 0580 b Bkt ARpREHIE o B

cool i ng bat h i atonesyor dor cyaidprdpylexy,uyiclnbutyloxytj cyatlepemtiyidxy] cpeibhexyitky, pH
= 6. After extrg&gﬁl@gwy] 400 m of CH2Cl12 and drying over Na2S04, the

or gani ¢ phase P atréd in a vacuumand the rigid foamis
crystallized using n-heptane. 25 Yield: ~ 8.97 g (70. 7% of theory) Rf =
0.8 (Lol gene) sdRadf o rlRAUME Rrufcarpl e XI| 2 = AT —=n-

PGINS971 13248 Ethyl 2, 6-diisopropyl-4-(4-f Iuor3$hen h)-3-[

(4-f1 uorophenyl)-chl oronet hyl ] pyri di ne-5-car box OC2H5 5 907 ng (2
nmol ) of the conpound frcpﬂ.Exxm:.Le Xl is dissgs in 20 g of CH2Cl12 p. a.
and cdol ed under argon at -40"C, and 0.8% nmi (6 mmol) 50Cl12,are added. The
solution is stijegsnfor L5 h from-40'C to -5 C and afterwards agitated 10
in 50 mM of ethyl acetate / 40 m of NaHCOg sol ution. The organic phase is
separated-tuff, dried over Na2S04, concentrated in a vacuum and

chromat OgrapheW@ﬁdCR%z@ﬂHeﬁﬁcwloeahffbrmhﬁd toluene. Yield: 899 nmy (95% of

Lot hytir o 4 (4t | HERAIETSIRT erepe; 'P&fiqbﬁg'xl; elPaAy sy eiahgbg, cycioheptyl,

one- 31%G- di car boxy| abeadasaRdoer N - - OOCH3 F 41 C A-G 2003 VNO
98104578 PCTI US97/ 1

1- car boet hoxy- 2- ( 4- ?%ﬁ%r g"’%ﬂ?{& -P op na gl ﬁ{ﬁﬁ%\yg benzP hla%01¥rét hyl
3- am no- 3- (4- f | uor opPERINR arq 99“9@3 y ss'bahmtedm%w & @ﬂ“ﬁnm ens n
of ethanol are sti rfd%ﬂhf:ﬂrméﬁn& oF dattbrnitylsyRanabisifetty) Hithforofihoxy,

-
o
=~

reaction mxture isgpabsorb hy a she reetL W't h
water, dried over Ni3eHRe éﬂﬂ“&‘SﬂB Sk 33"4 QXY Gm Ftaxgﬁschgubor
(90. 2B6 of t heor y) Fbranchedlall()tloalkeuy, ¢r alikboxycarbenypl with dp tédacarben Xtdms0
3-Ethyl 5-methyl____

4- (4-fl uorophenyl) - ac folr %‘/é’*}?"?{wp?"ﬂ%"y{) i gugp eY13 Maagoxyr% e
H$C200C~COOCH3 O ~N!1P stityte Arhaw ofjbagny, tchl mcierpm;ommg, otrifinqronmethyl, rrgr) of

t he conpound from E&mml,l@lﬂ@thbx%s stirred with 277 g (0.506 nol) of
ceric(N) ammoniumnitrate in 600 m of acetonitrile and 600 m of water for

3 h at roomtenperature. After extraction with ethyl acetate, the residue
is crakstal lized frodenstepacgseaight otvbeanthedBalk9! chaif Svith2ofo 6hmebony atdmBf =

0.16 (toluene / et hylrn2Gakiah Grfoptiortally substituted up to 2 times by hydroxy,
R%  denotes hydrogen,
25 and
R10  denotes hydrogen, fluorine, chlorine, bromine, azido, amino,
trifluoromethyl, hydroxy, mercapto, trifluoromethoxy, straight-chain
or branched alkoxy with up to 3 carbon atoms, —
30
or

R9 and R10 form a carbonyl group together with the carbon atom,

35 and the salts thereof.
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42 WD 98J04528 0 Exa

4- (4-fluorophenyl)-6-(4-fluorophenyl)-2-cycl opent oxy- 3, 5di ARSYARue F
H5C200C ,Wed%ﬁé‘o N F 5 Following the instructions in Exa(rir‘glrre '1,"5.0 g
(0.0121 nol) of the mxture fromExanple XIVin 20 mMl of DVF is reacted in
the predence of 0.783 g (0.0196 nol) of 60% NaH with 3.bl g (0.0242 nol) of
cydopent y| br0m'§6‘m RS aEUFRIRE 6 RYY/irfv@nfibhidFahe Bbnéidl RSroh@laUGAS ard midstd
(88.3% of theory |_g6})%t aiane(f.aﬁ:?% Rf =0.34 (tol ugne Exanpl Le}&‘ggﬂ Met hyl
4-(4-fluor @fﬁ@mq'%wmchl uor ophenyl ) - 2- cycl opent oxy- 3- hydr oxymet hyl - 15
pyri di ne-5-carboxylate F HO COOCH3 p' ~N- | w F Anal ogously to Exanple I11,

3.719 g (7.72 mmol ) ,of the c und .from 20.. Exanpl.e in_ 150 f. tol uene
75 sti Pred Akt n SR on Penyl S i3 OBFOPRIK SERHSHed By, fHgHng o Baloye: oF
981 04528 PCTI USGmé#t3d48 0 {1.0 nolar) for 2.5 h at -78' C. The conpound is
chromat ographed on silica gel first with toluene and then with toluene /
ethyl acetate (9:1). Yield: 1.648 (48.5% of theory) Rf = 0.45 (tol uene /
et hyl acetate 9:Furtltermxeneplacprogess &gtthﬂproduction of compounds according to the
4-(4-fl uor c 5 RPREI - el ar
boxyl at e F%@Mﬁ%ﬁggﬂ ow ngyth%\xe)a‘iiﬁn)s&{éregg? ig%tﬁ?gy?cﬁ &E‘g{:gtérr&i)leﬁeﬂélHVWI '{l’ikggag:?g
(3. 72 mmol )thé\‘ the conmpound from Exanple XVI in 150 mL of CH2Cl2 is stirred
with 01659 9 (7.44 mol) of A1203 (neutral) and 1.604 g (7.44 mmol) of PCC

for L5 h. The crud duct i urifi b romat ogr aphy on silica gel

usi ng tol uér?é‘?Pcilg“%‘gﬁ , gf.“&?i‘g"f‘@%@&)od%lﬁﬂeory) Rf = 0.59 (toluene /
ethyl acetate 9:1) Exanple XViII 20 Met hyl

4- (4-fl uorophenyl ) -6-(4af 1 uorophenyl ) -2-cycl ogent oxy- 3- [ { napht hyl - 2) hydr oxy

“mret hyl - pyr i di ne-5-car bdxyl aig 44 2 2 AUG 2003 /04528 F H COOCH3 0
AL om%f%[aﬁ% R EH
l ~
LN E

i
nple XV 2 2 au~ Zoo3 PCTNS971I1 3248 3- Et hyl 5_%&%&'2003
4-
5

() | (1

~

L N E
15 inwhidi—

A, E, L, and T have the above-mentioned meanings,
and
20
R15  stands for straight-chain or branched alkoxycarbonyl with up to 4 carbon
atoms,

are either first reacted, using the Grignard or Wittig reaction, in an inert solvent,
25  with further derivatization optionally being carried out according to the customary
methods, and then are reduced in inert solvents,
or, in the case of compounds of the general formula (IIl), direct reductions are
carried out, optionally via several steps.
30
The compounds according to the invention can be explained, for example, by
means of the following reaction diagram:
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PC TI US97/ 132d§v%33/‘552a3 (2.2 mol ) of magnesium shavings is heated to
reflux in 10 mMl of THF p.a. under argon. 313 ng (1.51 mmol) of 27
2- br ononapht hal ene dissolved in 15 mM of THF is added to this and the AUG .
solution is boiled 75 mn to reflux in the presence 5 of i odi nePcrmggZ\a) ?48(-
Gignard reagent). 220 ng (0.503 mml) of the conmpound from Exanpl e F’
dissolved in 5 mM of THF p. g} ahd cool ed under argon to 70C, and the
Gignard reagent is sprayed The batch is subsequently stirred for one
hour wi thout cooling. The rea¢tion solution is distributed in ethyl acetate
[/ ammoni ~_chl ori de sol ddds glrgani c phase is separated off, washed
with 10 NaCl sol ution, drieg nd concéntrat ed. Chromatography is then
carried out on silica gelpdsy~\ta uene. Yi eId 261 rrg (91. 9% of theory) Rf
I

= 0.57 (toluene / ethyl 4cet ba\tlte Met hyl
) -2 c xy [(napht hyl - 2) fl uorom
FIF ~ u&a ~~N3 F 45 2 2 AUG

4- (4-fl uorophenyl)-6-( or oph&

et hyl]-pyridi ne-5-carb ate F 20

2003 WD 981 04528 PG?l US97/ 13248 0 0.08 mm\ (0.602 Dl ) of diethylam no

sul fur trifluoride (DAST) is added toGsgmed Ntion of 27 nmy (0.401 mmol) of

the conpound from Exanple XVII11 in 10%gctiod a2 40' C under argon, the

cooling bath is removed, and the solution is skigregzfor 20 mn. The

reaction solution is subsequently di st riutad i | acetate 5 / NaHC03

solution, and the organic layer is dri S04 20bFencentrated in a
il ida gel USing tol uene.

roducti on Exanpl es

vacuum The crude product is chromt odRgph on
DAST -
4-p-1 uorop - 5- hyddynet hyl - pyri di ne
suspended/in 200 M of THF, heated to

fth a solution of 23.7 g of the conpound from
Q Cé@obe}l,’ng stirred for 5 h, the mxture is
0

Exanple 1 15
2, 6-Di i sopropyl - 3-p-fl uorob

Exanmple XI1 in

cool ed, careful | \xqrevEEal i 24 th 20% Na-K-tartrate solution, and
extracted three times with e gt ate, anc~the organic phase is dried,
concentrated, and chro gr apheg br silica gel 60 (tol uene}. 25 Yield:
13.6 g (69% of theory) 0. 59 ene / ethyl acetate 9/1) 30 46 2

2 AUG 2003 - WD 9810452 CTNS97113248 0 The C(?__rrpounds Ilsted in Table 1(A)
are produced in analogy to the instxuctions inj;Exanple I: Table 1(A): F 5

10 15 F Fx. GRf Sol vent No. 20. 60to| Hﬁ‘ﬂ raacet at e39: 13~H0O. 74t ol uene
/ C H 3ethyl aceta to09:140 HO. 75to ne @ acetate9:1
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47 2 2 AUG Z003 ~WD 981 04528 0 Exanpl e 5 PC?l US97113248 27 AUG 7003
4-(4-f1 uoro%g | ) - 6-(4-fluorophenyl) -2-cy~l opent oxy- 3- [ ( ng@frs wm%fl uorom
et hyl] - 5- met hyl -pyridine F5 C / OH/ °~ ~/ O\N F Analogously to
the instructions of Exanple 1, 182 ng (0.321 nmol) of the corrpound from
Example XIX in 10 M of THFEp.a. is boiled with 18.3 ng (0.481 mml) of
LiAlH4 for 1 h under reflu The conmpound is purified by 10 chronmat ography
on silica gel first with f{ bne and t hen vvith toluene / ethyl acetate
(9:1). Yield: 86 ng (49. 7% o¥F theory) Rf = 0.47 15 20 25 48 - WO

98/ 045728 2 Z A~1G 2003 PCT/ 897I 13748 0O The conmpounds listed in Table 2(B)
are produced in anal QWG g tRe $ROC2tlst i ons of Exanple 5: Table 2(B): IH Z
Z 5 Ex.ER~Z1/ Z2LRfN o. | |(so vent)cycl o- C~ H | Hp- F / HCH( CH3) 20. 59t ol uene

/[ ethyl acetate-9:1ly (_, /| He4 R0. 60t ol uene /et hyl
acet at el: 1gCH( CH3) 2SHp ( ~) 20. Iue e /et hyl
acet at e9: 19CH( CH3) 2C P' CF3 / HCH( QA5 /et hyl

acet ate9: 110~( CH3) 2H3, 4- F2CH( CH3) 20. 26¢ ol uene114 F- C6H4FP CF3 / H ~30. 48- -
-toluene /ethyl acetate9:1 49 2ndB 2003 i ~VOF9B104518 0 Table 2 B,
contd. PCT/US97/ 13248 Ex. No. ER~Z1/ Z2LRf
H~(~3) 20. 2l t ol uenel34-F- C6H4FP' CF3 / H(cycl'o- C-H
/ethyl acetateb:1 Exanple 14 5

2- | sopropyl - 6- met hoxy- 4- (4-f1 uoropR@b’ﬁ HE
oxynet hyl pyridine F N~ OH O CH30 521 ¢
from Exanple VI is dissolved in 5 g of toluene a d
DIBAL-H (1.0 molar in toluene). The m xtufeq
cooling bath for 4 h to +15' C. Iehydratioh
potassim sodiumtartrate solutifd8 is

for 10 mn. The aqueous |ayer is se
dried, 15 concentrated, and chronat ogrhed After chromat ography on 20 m

benyoxazol - 2-yl ) et hyl ) - 3hydr
et POSEHS he conpound
xed with 0.6 ml

Sty Ted wthout a

of silica gel using toI uene / ethyl ot e (9:1),19 ng (30.2% of theory)
i S obtained. N
" ©:;—/“\/ COOCHs

Suitable solvents are ethers, such as diethyl ether, dioxane, tetrahydrofuran,
or glycol dimethyl ether, or hydrocarbons, such as benzene, toluene, xylene,
hexane, or cyclohexane, or petroleum fractions, or halocarbons, such as

5 dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene, or
trichloroethylene, or chlorobenzene, or ethyl acetate, or triethylamine, pyridine,
dimethyl _sulfoxide, dimethyl formamide, hexamethylphosphoric triamide,
acetonitrile, acetone, or nitromethane. It is likewise possible to use mixtures of said
solvents. Dichloromethane is preferred.
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Rf = 0.28 (toluene / ethyl acetate 9:1) 50 2 2 AuG 2003 WD 98/ 04328AUG 2003
PGTNS97113248 0O Detail ed descriytion with reference to conpounds of Reneral
f or mul awio 98joss28e conpounds according to the invention carPGIES978338r in the
formof the salts thereof. In general, salts with organic or inorganic
basesor acids are mentioned here. 5 Wthin the context of the present

i nvention, physiologically safe salts are preferred. Physiologically safe
sal ts from t héSuitable organametallin repgents [age | systams sticbaas digLeromokgnzene
subst ancegifRfgr | Leifliddfo? ' jthinr] fﬁ‘c&" Eéi{z%ﬂ Y kds,
or sul foﬁ?’c ac?ﬁsgwsgl S \%n'?(t)ﬁwﬁg?hggglrgpl e, hggéyéﬁ ori coaci ,éiﬁgﬂﬁoﬁﬁb
hydrobrorﬁYéte&’éi‘-‘dPr%fﬁFF ric and, phosphoric acid, nethanesul fonic acid,

et hanesul foni ¢ and, tol uenesul fonic acid, benzenesul fonic and, naphthal ene

di sul foni c an acefic aci [.OpI.oni i.d, | ic.and. _tartaric acid
citri@ acid, ?Uhfaf‘?‘%"ﬁEP% ,ag‘ﬁa&e‘??éc&%é‘?’é‘?%ég B ot Fegrdif 19, e y
pr ef er r ednefBoed siethods.cal |y safe salts can also be netallic or ammoni um
salts of the conpounds according to the invention that possess a free
carboxyl group. For exanple, sodiumsalts, potassiumsalts, nagnesium
salts, or cal dnugesenial,stheygedurtions arpmeanriesh outtin ethers, suchdas i diewans, om

amoni a, fraRySAsTusardBridietl ethés or ¢h m;;hmamsonsﬂ,l suchlas! bérpleRy) AkdiR, of! -
or triethanol amﬁq, di gxgl ohglg\< ami ne, 20 di.net hyl am noet hanol, argi ni ne,
lysi A8, etf’ﬂiﬂnén UpReand fetr -beﬁ?ﬁﬁ%’ﬁ'qée re particularly preferred.
The conpounds according to the invention can exist in stereoisoneric forns,
whi ch either | i ] i (enant. i r r_do not
25 bohave 1] ke b fesEadfls oF BEpn Thol, rydpdes  SRACHs RN aBlmint]
concer ns hysiridenansoditm s oeyatioborehydrides orsodimmni xtalumgnuiner ediydridese

m xt ur es hNR e gt g‘gﬁ?ﬁe . ' 4?‘8:‘9(”
manner_ i c;}%soﬁglgpﬁoi soh&r iﬁ?ﬁlri:?!e, E})ﬁl@ en Ola tﬁglél&gh@ﬁ?ghag‘%qﬁﬁﬁ}o?est é.
cont &t qusi?i-mtﬁvmtggﬁy)-aﬂa@eagﬁgem (Re '&SOMOWWWW hyddde y
benzo- corgtehdimethokpmédthylalgnitate bodium sals ate!prifédedr unsaturated, 5- to
7-menber,. and preferably 5- to 6-nenber, heterocyclic conmpound that can
contain up to 3 heteroatons fromthe series S, N, and / or O Tetrazolyl,
i soqui nol yl, githenraductardds geheyally afdechin alquantifn rangiagyfrompr ingids, to 10
pyr i ni di nyblesPpfctéiably frodd 4l MofiVo 5 cholky,) reldtie Y1 mAeFOhR! c%ﬁ?mﬂaéé\l d to
pheng@xat hi nzyl, benzoxazol yl, tetrahydropyrimdyl, pyrazol opyri y’P,
pyrrdtyl, & 1eduse yl, oxazolyl, and imdazolyl are cited as exanples.

Qui nolyl, furyl, pyridyl, tetrahydropyrimdyl, 51 2 2 AUG 2003 WO

981 04528 PCTNSBZ i i I henzoxazol vl , Jnyl
and pyrazol o yrlér#%ﬁ%%ggéé&%%lﬁ Fae%srﬁlﬁ%%%g%%i tﬁg.pfaggxrg_rap ef’ff?z%;%

sat ur at ed+3¢e ePEﬁf?@){ﬁllé feampd 8iie o KbGnand imosy, prefierahly ah-78"Co depending o t o
2 oxygen)the¢hbite of btk Bie Fdduceartarit @iEssolverit. het er oat ons, such as

pi pe(r#dyl , nmorpholinyl, or piperazine or pyrrolidinyl. Piperidyl and
pyrrdtidinyl are particularly preferred. Conpounds of general formula (IB)
are pr e}‘ Fr r ed, Theredhiction penéraliyataite sp_b!teraapbgﬂnal pmfslsﬁmbut it inﬁalsg!‘?c]f's"sfble I
opti ona : an identical manner or differently
by fl uoritﬁe‘?gﬁ%{)‘?‘?&%,geﬁ%ﬁ%i%ﬁg?efs’?%%forret hyl, trifluoronethoxy, or by
straight-chain or branched al kyl, acyl, or alkoxy with up to 6 carbon atons

each, or by a HbowéRep! tHehfodiRtiBhk Zahtalsd\BeRarAiRd/ dlit Withe réd4dh f%ﬁg%re

formyla - WR4 erein, Rz and are identical or different and, 20 denote
hydm’i‘ en,S %@Mﬁ%ﬁ regdpctiom pf 'éﬁfwsoﬁodlw Kecpmpynds,i Particylarly suitableon
3}] _omrs], \Ahcthis_cxtegaxl-dais redyctioh asinginbtal h;»gi@mesfai &nﬁmqgeﬁl Walambs o ikzyl
ich are n t.ut u L} mes..i i denti ner, or
di ffer ents1°$p%{yt8’ ﬁuﬁ?%’g’?%ct%ﬂ 'ﬁr gﬁee,&#%cfuﬁ c?mi? f%@ﬂ?uo%ﬁ?fﬂ%&y the
hydr oxy, meduptfionis cargad oubusingoromplexahetd]l bydnides; such aolithiwirt borghyidoide,
carbon at Qs S | ' 0L di : 3ANQ: S : a
straight-chajn E,Jr;mb argi(ﬂ]eg?tgﬁyl, c%gﬁ“mﬁe’uém? ogc%gﬁgghdgt g‘n@hﬂggng@&ll:'
stand®- fRAroRydrds, oy Lthivmsakisninam dydside. or Moge  partisulaslyo preferably githep of
the for mdeductibl®, iS2carriéd? ctit! GusiRE3 sodifeh B0PRydride WiR" thé ?@é’eH§(.97bi3248
R5 denot es. %F’O en or straight-chain or branched alkyl with Gp to 4 carbon
atons or t&? OIaN€y stands for cycl opropyl, cyclopentyl, or cycl ohexyl,
or tetrahydropyrimdyl stands for phenyl, naphthyl, pyridyl, tetrazolyl,
pyri mdinyl, pyrazinyl, pyrrolidinyl, tetr22hydropyrimdinyl, indolyl,
mor phol i nyl, im dazolyl, benzothiazolyl, phenoxathiin-2-yl, benzoxazolyl,
furyl, quinolyl, 10 pyrazol opyrimdyl, or purine-yl, with the rings, also
via the N function in the case of nitrogen-containing rings, being
optionally substituted up to 3 tinmes in an identical manner o r differently
by fluorine, chlorine, bromne, trifluoronethyl, hydroxy, cyano, carboxyl,

T




wherein 20 R6, R-, and R8 are identical o~different and denote pherfyd AUG 2003
which in turn is substituted up to 2 tines in an identical PER0

di ffereﬁtl“PWWenyl , fluorine, chlorine, or by straight-chai ngdg’rlg%‘rsanched
alkyl with up to 4 carbon atons, ' 25 L and T are identical or different
and stangl for trifluoronethyl, pyrrolidinyl, or for straight-chain or

branched al kyl w )l i tonal i
by cycl opropyl, W(I:bglrggﬁt%&} %af(‘:\l%l ggggté , c%\y(?:i} gﬁe‘*@ﬁ%ﬁﬁoh@ﬁ wgﬂr’l%%ﬁtﬁ% ,
or 30 phen;qlses\mhchnre{xumteéhe sustomary; mgthads using hydrogensiny thepresence of
i ?e_n]E : cal ”ﬁ?ﬁﬁf m@Eal_CHalngiétg,nsdah\ By rfd/t&rm@;, &hkﬁitaé)n ickel degﬁ, of the above-
-trifluorone , trifluorone ,. OF. str ai -chai n or, branched a :
acyl, or al ‘%Ffiﬁoh‘ff“tt% %ei%é%%ﬁneﬁlﬁ‘ﬂioléét}%} g‘§5n aggl, eﬂ?’*ﬁA%Pm
sl I04si 5 Pgﬁi&ma&ﬁiﬁﬁl BuﬁeLraaglé/ogr-ZW'Gttamdogtﬁ, pwﬁmﬁl)ﬁrﬁwmh @’ﬂltto)bwo_s%,, ?t
cycl opentyl , cyc] ohex or Q , or for naphthyl, phenyl, pyridyl,
or furyl, wh?gﬁa Eﬁsﬁ%ﬁq@elﬁg%tgggrgg%sﬁtut ed up to 3 tines in an identical
nanner or differently by fluorine, chlorine, bromne, nitro,

trifluoronethyl, f&éﬂi%ﬁﬁ%@?m{e geno\t% kg%ﬁ'&?-&ﬁﬁ&éhsoafet Eg@d %}f?@&’y of
(

al kyl, aryl, or alkoxy wwth up to, 6 carb ns each, a sal L

t he?/eof . ioe@ﬁﬁ@&hds‘%”ﬂéa%?aﬁc#‘mﬁa rogenations; | c hplogenations o Willig

i n whicip A sdaatitfis fQFighiReactivhd, ahd #mitition)slifsamiditidr. ut ed up to 2 tines
in an identical 15 manner or differently by fluorine, chlorine, hydroxy,
trifluoronethyl, trifluoronethoxy, or by straight-chain or branched al kyl,
aryl, or al koxy Theltustporharytstrangobasit @ompamidsocarbpebasely lasxauxilidry cigerts.

turn can be [ e ' in '

or differ enﬁ%ﬁﬁoé é%‘%gﬁdgﬁegry"rg*ég%fg? E%gﬁréﬁlgﬂlh g‘“(r)‘r g%‘?é%‘éﬁ%%r%cgyggfyal l\%\%ll ltYl g‘l"up
to 3 car bonsestutyllithiump tert-busyllighingm, er ipheayllithitmnes amideansusty ge nlithium
sul fur 4 OMyfigorrd yRandidaLp &ditthe famigd, 2 oMRSpotieiehn Athide, d&tO! Sfthium
hydr ogen or_strai -_c?al n, or br? cf}‘ed al kyl th up,to gyca.r bon atons, R
stands for B§Xam iﬂ'm arpidle, Qe 5&1 Yeiriqese |sYAR a8 sodium ByARKeqen PAtASsIu|
35 stands fRydridenPhrticudqily pyéferably, mhplutyllithinay, @rybdiuns hiydiridiel are pgedizi nyl ,
tetrahydropyrim dyl, phenoxathiirt-2-yl, indolyl, imdazolyl, pyrrolidinyl,
54 WD 98104528 2 t ~,if6 2003 PGI/US97113Z48 O nor phol i.nﬁl,

benzot hi azol yl , Berthexmers ythe eustomaryuinesganiy bases ase snjtablg hases. oAmong

purine-y . ekl 4fee prefdablyd! ARali i lydrdRiddst BPCAlkalihd RatRC hyaRcki@és, such as

ni trogen-cont ai ni i ngs, “optional’ly being, substituted to. 3 tinmes | n an
i denti cal n%ﬂfﬁg’r“ Blgy%qqx?ciq,eﬁﬁtgﬁswnf ﬁleﬁ'Pﬁ&e'cHFor‘ﬁaﬁ’é‘fnt drerd Bma?%y?ltkah
h?/gr loxy, | Eywbpnmsbmt?ﬁ as Sodiunf tarbonaed, fpntyssimhrcairgbxﬁatlehef Bodiurhrtanirogen
a , a a A rbaonyl, wi. 0 .
car bon at orgrafate’ PGSR brofrety soiunf hASERE S Norblilih Wigkle are
and/ or subsu$@dit ed by a group of the fornula -OR6, -SRS, or -S02R8, 10
wherei mfR6, R~, and Rg are identical or different and denote phenyl, which
inturn is substituted up.to 2 tinmes in an identical, manner or differentl
by phenyl, fl uorﬁﬁ‘f‘éhoghlsg?l? ﬂ%,m‘?#‘anL fg&‘aélﬂisPTQRﬁ"@ byjtanel, zS’i"dﬁ’EtiEﬁéP?ll' @i'ey
branched al &lgb suitablesplventsSforahe imdisidue yeactinmostépsar Fert-Batdriol 4 preferred.
different and stand for trifluoromethyl, pyrroli dfi)nyl , or for
strai ght-chain or branched 20 al kyl with up to 6 carbon atons, which are
optional | y substttmagdpessibtly heopeerssary to choyuoyt several agaation stepgcunderxy|
cycl ohegg ylpr&éctp.}begyg atm{bdgHeré.N tum may be substituted up to 2 tinmes in an
i dentical manner o~f differently by fluorine, chlorine, trifluoronethyl,
trifluoronmethoxy, or by straight-chain or branched al kyl or al koxy with up
to I4 gar bf)n at on’t’he&dllogei‘ﬁti@:h %eaéldll/y ¢akel p}a@ﬁdinf Bfe CYIC |tﬁ@ra£ﬁ(?ﬂfermentioned
cycl obut yl, r cloheptyl ,. or sta or
" napht hyl | p%*@§§#‘?&?i‘*‘¥%fr°ycﬁ?"%ﬂ% Wg?bép %{%ﬁﬁ? F@‘%s@es'a PEeterise up to 2
times in an identical manner or differently by fluorine, chlorine, :
trifluaggsnet hyl, Digthflantnerseilfuetyiflueride(DASH) msom&,nfo@reﬂams,gs& hikablle OF

al koxy vvithhuip to 3 carbon atons each, and the salts thereof. 3
alogenation agents.



55 2 2 AUG 2003 ~y0 ggnp4~8 PGI/ US97113148 0 The conpounds accorazz AIQZUDH
the invention of general formula (1B) are particularly preferred, in V\/m ch
A st andwofssdsBenyl, which is optionally substituted up PETUSIT/HR48 i n an

i dentical manner or differently by fluorine, chlorine, trifluoronethyl,

vor coter ) a pr chuBeend ERpeAR, Bhes Hate IR S Bitpafine S g1 08 C
i nvent i ortoo#SOg@npreiérabbr fmha-'»{ﬂ B)toHX S, pad rmq$tsnr@£@abb' atcH81 K‘ad&pﬁnqlmg om
that 10 [,ﬁ%c&g#hgmg%@f‘am%gﬁrgg@ﬂpﬁd ehe ss108Rel formula (11) A HOD ~

R~ (1) L, and T have the indicated neaning,
20 and R11 stands for straight-chain or branched al koxycarbonyl with up to

4 car bont aéorrs‘mar halg ehhtciioﬁrgamf raily ttileesf p tatala(Tiﬁilxi;zxaR Egﬂ???ﬁ %)3?-02{?
are reacte nds o - E- in ic
30 ng %Eomé A HP‘&S?%SQ??Q’%@SSJ‘X’HM‘* 2 2 AUG 2003 WD 98/ 04528
PCTI US9~ /1324B 0 Z stands for hal ogen, preferably chlorine or bromne, 5 10

in inert sol V(s ..QRih2 @gr aeggéﬂtst 'a?? ROEEBIE SsC gvgggeagg@ﬂ(sor %ummt.g{ov

agents) and reductive se hen carrie pendi ng on

meani ng ohethydbenzyl griphenylphosphoniswmp bremideis prefesred- fornmula (11) are
first converted by reactions with corrpounds of general formula (N) O
R~-S-d (1V) 5 R12 st.an or strai ht chain aI | with up to
4 carlfon ato ?n?gn é‘ﬁnﬂ%&ﬂﬁ‘é"%‘?n ‘I‘selsoraﬁ‘hl n)& Rujta @?)tbLasﬁpT
25 in \/\hlpﬂefeﬁ«ably Litbistridthibiaphaiide. have t he i ndi cat ed nmeani ng, and these
are then reacted with conpounds of general formula (VI) R1L-E-V-H (VI) in

which ' 30 R, E, and V have the indicated nmeani ng, and reductive
separation is "Bag bassl isointrodiced WpDagguantitysranging fxo@ 200 MeleTtouSowiaz48

preferably from 0.5 mole to 2 moles, relative to 1 mole of the starting compound.

15
The reaction using Wittig reagents is generally carried out within a
temperature range of 0°C to 150°C, preferably at 25°C to 40°C.
In general, the Wittig reactions are carried out at normal pressure.
20 However, it is also possible to carry out the process at reduced pressure or high
pressure (e.g., within a range from 0.5+40 5 bar).

Compounds of the general formula (II) in the case wherein L is other than
alkoxy/cyclooxy (L') are known or can be produced by processing compounds of
25  the general formula (IV)

A
R'60,C CO,R'?
| av)
L N E
H

in which

A, E, and L' have the above-mentioned meanings,
30
R16 and R17 are identical or different and
stand for straight-chain or branched alkyl with up to 4 carbon atoms,

24



and optionally, the groups listed under substituents A L, T, and R Zafkb 2003
I ntroduced or varied according to customary nethods. 5 The processes

accor di hgvo e8/64528 i nventi on can be expl ai ned, for exanple, BYTHEAHL2EK t he
followi ng reaction diagranms: (pl1 FF30\ Ol / FCtCH5 3 F Br I \ F30 I \

o[ \ F. %3;E;§[’ \ F30 )- Si Br 58 202H5 )- Si WO
98I 045% #Augr‘éik@?%éﬂs a|§-§2C2H5 LC2HS5 )H~( HO rit.ynettiano~ | )-
ii / Oii HBGS OH 3CS Oz-d )- Si 2 2 A-G 2003 PCTIUS97/ 13248 ) i~ 59
WO 981 04528nHC] N~ De-blocl HCO/net N~ ~i F 2 2 A-G 2003 PCTI US97I1 13748

selectively reducing the alkoxycarbonyl function (CO9R17) to the hydroxy function

5 inasecond step.

Suitable solvents for the oxidation are ethers, such as diethyl ether, dioxane,
tetrahydrofuran, or glycol dimethyl ether, or hydrocarbons, such as benzene,
toluene, xylol, hexane, or cyclohexane, or petroleum fractions, or halocarbons, such

10 as dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene, or
trichloroethylene, or chlorobenzene, or ethyl acetate, or triethylamine, pyridine,
dimethyl sulfoxide, dimethyl formamide, hexamethylphosphoric triamide,
acetonitrile, acetone, or nitromethane. It is likewise possible to use a mixture of
said solvents. Dichloromethane is preferred.

15

Suitable oxidants are, for example, 2,3-dichloro-5,6-dicyanobenzoquinone,
pyridinium chlorochromate (PCC), osmium tetroxide, and manganese dioxide. For
the above-mentioned step, 2,3-dichloro-5,6-dicyanobenzoquinone (DDQ) is
preferred.

20

The oxidant is introduced in a quantity ranging from 1 mole to 10 moles,
preferably from 2 moles to 5 moles, relative to 1 mole of the compound of the
general formula (IV).

25 The oxidation generally takes place within a temperature range of -50°C to
+100°C, preferably from 0°C to room temperature.

The oxidation generally takes place at normal pressure. However, it is also
possible to carry out the oxidation at increased or reduced pressure.
30 - :
1,4-Dihydropyridine-3 5-dicarboxylic acid esters of the general formula (IV)
are known and can be produced according to known methods.

The reaction is generally carried out at normal pressure. However, it is also

35 possible torcarry out the process at reduced pressure or high pressure (e.g., within a
range of 0.5 to 5 bar).

25



)J)H O Suitable solvents for this process are inert organic solvents- &ﬁi%ﬁzmn
do not change under the reaction conditions. These include ethers such as
di et hyl"’w‘atghﬁﬁsﬁ r tetrahydrofuran, hal ocarbons such as dipelthEegmRasane,
trichl oronethane, 5 tetrachl oronethane, 1, 2-dichloroethane,
trichl oroet hane, tetrachl grget hane, },é;dichlo oet hane, or

a

tri chifor oet hyl Componpdso©fr thihsgengm! Jforpunacl) 1y thge case) whweein, dy dfe,
cycl ohexagiRexy/ cyRdxy! (EYrare kaowroanad can begretilentby dirstaixidizigg compdands

acet one, @é&%onltrule 0 xamet hyl phosphoric triamde. It is 60 2 2
BUG 2003 &ensl Jorpy 113248 0 al so possible to use mixtures of the
sol vents. Dichl oronet hane, tetrahydrofuran, toluene, or dinethylfornmam de
are particularly preferred. In gengral, as auxiliary agents for the process
according to the inventiong_inorgapic Bthgﬁganic bases may be used. These
preferably include al kal i h j as sodi um hydr oxi de or

pot assi um hydroxi de, al kaline egrth |ydroxides sg¢n as barium hydroxi de,

al kali carbonates such as sodj ate or potassium carbonate, alkaline
earth carbonates such as calc rbormate, or alkali or alkaline earth

al cohol at es such as sodi um or pot ddsi um et hanol ate, sodi um or potassi um

met hanol ate,, oy potassiumtert-butylate, or organic am nes

(trial yIY@beé)anines) 10 such as triethylam ne, or heterocyclic conpounds
such as 1, 4-di azabi cycl o[ 2. 2. 2] oct ane ( DABCO),

1, 8-di azali gﬂg "Hﬂﬁ%(ﬁﬁﬁav1 yridi ne, di am nopyri di ne,
nethylpiﬁgfﬁ%fgg%égﬁhgégp OPF%%. 9 Is a §§ possible to use alkali netals

such as sodi um and hydri des thereof such as sodi um hydri de as bases. Sodi um
and pot asgi{4im carbonate and triethylamne are preferred. 15 As bases, the
usual_ strongly basic conpounds can be used for the individual steps. These
pr ef bly include Iithium organi c conpounds such as n-butyl |ithium

sec- but y| Rifrand ®10-Havee\the Imédningngiven aheve/for Ri6hindR1Dandrard dderstitah t@sr
Iithiun1diisog%8§¥éﬁp$ ,ﬁﬁggiunlanide or potassium am de, or

| i t hi umhexanmet hyl'sTly am’de, or alkali hydrides such as sodi um hydri de
or potassium hydride. N-butyl |ithiumor sodium hydride should preferably
be used. JAf REREAV)AEMYARHMI ditdtdlintd %Bﬁmggunhs'mltﬁ? gené'amrﬁ%lagm
preferably 1 nole to 3 noles, relative to 1 nole of "the conpound of general
f or mut (I'1)y. 25 1In general, the reaction is carried out in a tenperature
range of OC to 150C, and preferabl® from +20C to +110C. The reaction can be
carried out at normal, inRpgs F @ pressure 30 (for exanple, 0.5
to 5 bar). In general, tﬁg rEacty7or 'ségéfgied out at nornmal pressure. As
derivati zations, the follow ng of reactionfVBre cited as exanpl es:
oxi dati ons, reductive separatiQoh, "Nedugti ons, hydrogenations, hal ogenati on
35 Wttig/ Gignard reactions, and gm dation/sul foam dation. 61 2 2 AUG
2003 WD 98104578 PC TI US971 13248 Suitabl e solvents are ethers such as

di et hyl einhwhichdi oxane, tetrahydrofuran, or glycol dinethyl ether, or

hydr ocar bons such as benzene, toluene, xylene, hexane, or cycl ohexane, or
petroleun1fraci'ons, ﬁ% hal ocar bons such as dichl oronet hane, -

tri chl or ofeEnBH® andeR t Abave themahongmentioord aneaningsd,ene, or
trichyproethyl ene) or chlorobenzene, or ethyl acetate, or triethylam ne,
pyridine, 5 djnmethy| sulfox|de,, dinethyl_ formam de, hexajggthyl phosphoric
triam de, me“abﬁt’ﬁ?ﬁt’fqni , aﬁkﬁk@ﬁé‘ﬁ&?ﬂ%ﬂt&@rﬁﬁ“ﬁéﬁ@mﬂh | so possible to
use m xtures of sad solvents. Dichloronethane is preferred. Suitable
organonetal lic reaggﬁaé,arggﬁgignard systens such as 10 -

My/ br onmobenzotriflulride a -trifluoronethyl phenyl lithium The

My/ br onobenzotrifluoride systemis preferred. The reductions and

derivsd i zgt| are carried out according to the above-nenti oned nethods.
15 In general, the reductions are carried out in ethers such as di oxane,
tetrahydrofuran, or diethyl ether, or in hydrocarbons such as benzene,

hexane, oR200l sigRds fér GLIHIRy BWith td SEHBOATMGMSE, &rﬁaﬂdﬂ&rsmgﬁht%aﬁv orabl e
es,such as Iithium al um nunt hydri de,

reductants are, conpl ex tal, hydri

sodi um cyanoboP’Eﬂﬂr‘}ngéggﬁ%th%t&ﬂﬁ?’hﬁfﬁ“ﬁ?@?i de, diisobutyl alum num
hydri de, di met hoxynethyl alum nate sodiumsalt, or

sodi um bi s(2- et hoxyet hoxy) di hydroal um nate (Red-Al'}. Diisobutyl alum num
hydri de and di met hoxynet hyl al um nate sodi upg salt are preferred. 25 The
reductant is generally added in the anmount of 4 noles to 10 noles, and
preferably from4 noles to 5 noles, relative to 1 nole of the conpound to
be reduced. 30 The deduction generally takes plare within a tenperature
range of -78C to +50C, preferably from-78C to 0C, and particularly
preferably at -78C, depending on the choice of both the reductant and the

I 1 g, — N 1 . o M N - o, - o - - T




15 As derivatizations, the follow ng types of reactions are cited bJZ/\Ayﬁgm
exanpl es: oxidations, reductions, hydngenations, hal ogenat]

Wttig/ 'GWQAMPI2% cacti ons, and ani dati on/ sul f oani dat i on. Tltlgﬂgﬁa’grzrgry
strongly basic conpounds can be used as bases for the 20 individual steps.
These ppef@ndbly include organolithium conpounds such as n-butyl [ithium
sec-butyl lithium tert-butyl lithium or phenyl lithium or am des such as
l'i thi um diisopropyl am de, sodium am de, or potassium amide, or |ithium
hexanet hyl ¥ | y| stmdddor balagerapreferably fexbramineser iodinesm hydri de or

pot assi um hydride. n-butyl lithiumor sodium hydride are particularly
preferred. 25 Furthernore, the custonary .inorgani c bases are suitable
Drces. | The s mertralbaRIAncHS| B PTasanee Of h RAsEx FORRESTHR B APeR) FHfe R pounds of
hydr oxi gles tﬁélgéhe}ﬁl fordiula(WYH) oxi de, potassi um hydroxide, or barium

hydr oxi de, or "al kali carbonates such as sodi um carbonate, potassium
carbonate, or sodi um hydrogencarbonate. Sodi um 30 hydroxi de or potassium
hydroxi de are particularly preferred. Al cohols such as methanol, ethanol,
propanol, or tert-but er igtbl e solvents for the individual
reaction steps. Tert but aho efefred. 35 It may possi bly be necessary
to carry out several reactio s under a pW&lbctive gas at nosphere. 63
2 2 k! 2003 WD 9810451 8Rr 48 0 The hal ogenations generally take
pl ace in one of the above-nentioned chlorinated hydrocarbons, with

met hyl ene chl oride being preferred. Diethylam no sulfur tritluoride (DAST)
or SOO 2, ftwwheskanpl e, are suitabl e hal ogenati on agents. 5 The hal ogenati on
generai y takes glare within a tenperature range of -78 Cto +50' C,
preferably from-78 Cto 0'C, and particularly preferably at -78' C

dependi ng” @ E, RA8cREY, aeddR2bhave thecaliieementibned megmingsaind t he sol vent. 10
The hal ogenation generally takes place at normal pressure, but it is also
possible to work at increased or reduced pressure. The custonary reagents
are suitabmredafinglly: iap rdesgeihed above, carrying out a selective reduction ~with
3-Tri f | uor dilesbutlyedbuzyhimi (Hyelrjdep hafs ghe nalkoxpearborg! | graupef €TOsR18 1o | the
general ., one ,of _Lh.e‘ﬁ;;)ove- nt.i on basgs is suitgble as a_ _base, preferably
Li - bi si trp\wm%m ens ﬁ?\ct‘r% ‘g'é%w? By ean j exidatignotohi ther correspending o
5 nol es, paRfehydd) kéwise asldescrifed abéveypreferablp with JQN to 1 nole of the
parent conpound. The reaction with Wttig reagents is generally carried out
in a tenperature range of 0'Cto 150'C, preferably at 25" Cto 40' C. 25 The
Wttig reacti onFhairdiyidual stactionastepseenchitake planerinednepot thruakove-mentionedi t

is al so poggivBh hAAPEF 'Dases!! préterdblPC e FHadatistt s TaPfied Gt RURR SEEric(IV)
hin a range _of 0.5 Po 5 B

(e.g., wt ) char), T oppounds of ., general fqrmul
(1) af® kABWRORIRID Jpitrake lﬁeﬁFeéﬂ’a“E%n 58 gﬁflﬁﬁ‘ Bt sarre qqtomlﬂhélm%‘)%
cor r espondforgnathidecirapsodidimbgdrifie gabthe! relaction & daryied ot 3V &TuékdWithin a L

NTHG64 - . 48 i ich L...and T
nave tho aBSUEAReaRREs of 220 C A 1O SRERIRI iiBaC and  AlHIfAye. e

di fferent pretectivergas stmaspierechai n or branched alkyl with up to 4 carbon
atons, through oxidation into the corresponding pyridines and finally
depending 10 on_the substituents a reduction cordi to gonventjona

met hodg can be GQWF‘E’H‘%UP} igenpral g’M?ﬁ éef and; (.Qﬂ));ara q}ﬁ“dpeﬂ%‘% 1Rer s
such as di tidmdelwdser candbepraducededoralding @b the bustomagly ynethods et hyl et her ;
or hydrocarbons such as benzene, 15 toluene, xylene, hexane, or

cycl ohexane, or pétroleumfractions, or hal ocarbons such as
di chl or omet haneCompaundsrefrtbetgeneral fexmulas|(¥loand (GHD, ard knbioy ireparglorrare or

trichl oroe | Le,
Pyt dipe. vty G HERs g BE pOaGechocSiiine ARk abBue Herdoiid e
trianmi ¥, acetonitrile, acetone, or nitromethane. It is also possible to

use a mxture oCopslriy &pkNe FenerdD fobinail® THIN afe niovePaftesre produdedable

oxidants are, far exanple,,2 3;dichlonre-5, 6-di.gcyanobenzoqui none, pyridinium
¢hl or ochr of % )’m &*ﬁ%ﬁ%&?%%?%?"%ﬂl%ganese di oxi de. For the
above-nentioned step, 2,3-dichloro-5, 6-di cyanobenzoqui none (DDQ is 25
preferred. The oxidant is introduced in an amount of 1 nole to 10 nol es,
preferably 2 noles to 5 noles, relative to 1 nole of the conpound of
general formula (VII). 30 The oxidation gewal |y takes.place within a
tenperature range of -50'C to +100' C, preferably fromO0 C to room
tenperature. The oxidation generally takes place at normal pressure.
However, it is also possible to carry out the oxidation at increased or
reduced pressure. 35 _ The di hydropyridines of general fornmula (VI1) are
known per se or can be produced by customary nethods. 65




2 2 ~. UG 2003 i~VO 98/ 04S28 0 PCTI | TS97113248 The conpounds of genef &1AUG 2003
formulas (1I1l1), (IV), and (VI) are known per se o r can be produced by
cust onegy gERseds. The conpounds of general fornula (V) @cEussmzas can be
manuf actured as 5 descri bed above. The 3-heteroal kyl -aryl -substituted
pyridi nes according to the invention possess val uabl e pharnmacol ogi cal
properties that are superior to thbse of the state of the art; in
particular, they are highly efffective o@geﬁmtors of cholesterol ester 10
transfer protel ns (CET' P) and stYful jyt e reverse chol esterol transport. The
active conpounds according to t i nitenti on causé® reduction in LDL
cholegterol levels in the blo | eEat the sane tine increasing HDL

chol esterol |evels. They can therefore be used for the treatnent of

hyper | i pdpr‘dh-'éhnerri a or arteriosclerosis. 15 The invention additionally
concerns the conbi nati on of corrpounds according to the invention with a

gl ucosi da % all;d m‘% i nhi t}{t} for the treatnent of famli al

hyper | i pi hi 9 %‘P& < 8"8F§‘b‘é‘ﬁas mellitus. Wthin the
context of the invention, gI uc05| dase and/ or anyl ase inhibitors are, for
exarrpr%e ﬁ)dar bose, adi posi ne, voglibose, mglitol, emglitate, MDL-25637,
20 cam glTbose (MDL-73945), tendam state, AlI-3688, testratin, pradimcin-Q
and sal bost atl n. The conbi nation of acarbose, mglitol, em gI itate, or
vogl i boseg ﬁé}fbt@g al étﬁalghpmam bmeeomewmbeﬁ%l tb08 "BarBor | B)
accordi ng to t 25 invention is preferred. CETP Inhi |t|on est 1.

Obt ai ni ng CETPt9MS, CETP was obtained in partially purified form from hunman
plasma by differential centrifugation and col um chromat ography and- was

used for iLn ] t

den5|]t olftﬂsitpi' 11%8}'13303 g’dqﬁgg%é%% °’§h PgﬁBuﬁg #’W '#?eBge Qré? The
bottomfrﬁmmtdm(l(adbl 21 g/mM) was applied to a Sephadex Phenyl Sephar ose 4B
35 (Pharmaci a) colum, washedawith 0.15 m NaCl/0.001 mTris HC, pH 7.4,
and then eluted with dis wa er.CT_l&i) TP-active fraM ons were pool ed,

di al yzed agai nst 50 mM Na ) .5, and applied to a CM Sepharose 66
2 2 A UG 2003 WD 98104528 971 13748 0 (Eharmaci a) colum. They were
then eluted with a |ineag (0O-1 MNaCl). The pool ed CETP fractions
were dialyzed against 10 mM Tris HCl, pH 7.4, and were then further
purified imwhbichonmat ogr aphy over a Mono Q O colum (Pharnacia). 5 2.

bt ai ni ng, radioactively-labeled HDL 50 ml of fresh human EDTA pl asna was
adj ust ed vvlth NaBr to a density of 1.42 and centrifuged at 4'C for 18 h at
50, 00 r pfir Enl m@ﬂ!aefstheebeve-w yMBARIBSWas used to obtain cold LDL.
The | ower phase was dial yzed against 3 x 41 PDB buffer (10 mM Tri s/ HC , pH

7.4, 0.15 NaCI 10, 1, M ED 0.02% E of ol

Pont NET- secql Sty xidfEing 1F ‘*ﬁgﬁ%ﬂ%& T R T Y
10 m of ahcatcjasgs toes;hduebm -oantioned nearstitions, f grefezabily atwisthC pymighiniun® .
The sedi na.g {,geg( ?Jsted with NaBr to a density of 1.21 and 15
centrifuged In tﬁ y 6 otor for 18 h at 50,000 rpmat 20'C. The upper
phasem/vas obtained, and the lipoprotein fractions were purified by gradi ent

cent rijf ugath i &grhé ﬁ\di@ldﬁ!ﬁl feactibh et ygwd ?fv&rél g@ld’leld:c @@uﬁwm@t la teipetitaie Was
a~sted wt r t ve t hi s,sol uti on was
cover ed i &SR F@&gg) Tf@gg %’&ﬁ? lY wq&:pmatd}org\a;meﬁs% with a 20
density of 1.21 and 4.5 m of a solution with a density of 1.063 (density
sol utions frong gﬁggﬁa ul t 4 000
rpm and 20 C | n ?ﬁ,&@\%ﬁg ﬁ@g efa?‘(ril{t eJr1 Fagtg ofd%gg&i fngwg%us{}hg& dgﬁm ty
of 1.2%63 methadydescrked abavaiforthe productienad qamp thesgenesgfosmula
100 vol ungp, of PDB buffer at 4'C. 25 The dialysis resi due cont ai ned

radi oactivel y-1 abel ed 3H CE- HDL, which was adjusted to approx. 5 x 106 cnp
per mM and used for the test. 3. Conducting the test In order to test the

CETP acti vi ty, Cohepduraissdfethe gendraldonnaki (aphreealsemovel and wanh begproduced

| i poprote | ated LD |i poproteins was neasured. The reaction was
ended by é%ge g‘b%fir?ﬁtgéw di n- SPA beads (Anersham), and the transferred

radi o¥ttivity was deternmined directly in the liquid scintillation counter.
In the test batch,10 ~1 of HDL-3H chol esterol ester (50,000 cpn} was 35

i ncubated for 18 h at 37C with 10 N.i of biotin-LDL (Arershan) in 50 niV
HEPES / 0.15 m NaCl / 0.1% bovine serum aldggumin / 0.05% NaN3, pH 7.4, with
10 ~,1 of CETP (1 ng/m ) and 3 ~, 1 solution of the substance to be tested
67 2 2 BUG 2003 ' WD 98I 04528 PCT/ US97113748 0 (dissolved in 10% DVSO / 1%
BSA). Then) 200 ~1 of the SPA-Streptavidin bead solution (Amersham TRKQ
7005) was added, and the m xture was further incubated for 1 h under

agl tat| on and subsequent I y neasur ed | n the scintill at| on counter.

1.  r c . AN - P g—— 4 A1~ Tl oA N




35 In attenpting to determne oral efficacy, the test substance, V\AZIZCAUQI\QQB
di ssol ved in DVMbO and suspended in 0.5% net hyl cel | ul ose, H;Mered
orally t @9?’9‘353 gol den hamsters fromthe conpany's own breegl ng Via a
pharyngeal 68 2 2 AU6 2003 WD 98104528 PGI/ US971 13248 0 tube. The control
ani mal spr ecei veCormpounhdsabf the gnmerabfornnﬂasaﬂt‘\)\mﬂﬂm)t acoydingsto thehisvengen

Feed was t tggglq ¥ ey &P?Jno drawn at different
i nterval slﬂ‘gg }LQ%I a % Fﬁ@m nlets)t é‘fsailgﬂgo t @d‘lsu stance--via puncture

of the retroorbital venous plexus. Further processing was carried out as

descri bed abWeCo'in%Bﬁnﬂ?Bfﬁfé a@rspmeﬁunﬁ] anae(ba:)osbeefdla tbnthé ikvemion
manner into the cu a

fornyl at i s tablets, coa ets,
TS, aposes Vabiabe pharageolngical AireHiee that Ars avResior 1odhase of the ste
usi ng i ger iof th@rﬁrf)XinC afl'h"@ﬂmclhu | gxel h;glﬂ}dléffdth@e%bltc&stof Qhol&ﬂlemlnésterl n

N oach cadBriEePRBRES GG #%P&ﬁ%‘é&ea‘%%i‘feﬁ REBSNED RaRtper TR SR
anount s t habnq:wmisfafacotdmg todhadhventon auseos zeductiongin LD dmiesderotﬂevels
formul ati o gl ) SCR{CP Rk at g% s THhe m&léaﬁi‘tpmn&\&lgﬁeﬁﬂtlbvaslf'rhey can

conpounds usin vent s and/ or EXCIF Fﬂ ap ropriate using

enul si fi er $hergfpre berusedsos the treatment A TBia:0r Aderiesdlaresis; i n
the cagg of the use of vvater as a diluent, to use organi c solvents, if
appropri at e, uxiliary sol yents Admnlstra on ta | ace. in a

cust orary mamnerﬁ'l pr‘%Y%‘?%/FHT a%& ionglly, copcerns - the, ¢p mqtﬁmpaqft,qgglaqmnds
perlingual lagcordingto aherinuahtyon twiith Fee ghacosidake pardyfureamlylasecinhdbsitort forn sheof

the active aEREHI ) HROHBHelTAn DoBllty a@hg:dsssgu'aﬂdeam el | "

general, i t as prove eous I'n QdmonStratT on
adni ni st er Withimthe contexsofthe ntmqntncm,g lugpsidase anst/or amylase inhibitorsianeo f@r 5

m m/ mkg? ;3; tefagxgqbléme'a&mbosbo QBl%ds(i)}lefB 1ibtbge ' Chiikfi, m1$maw a'MDL-25t63 .
my/ kg of bGWNSJé‘?Qjﬁt q@%e@@@rt tenglamistat, ﬁf‘g tfgstﬁgeeseéﬁiit})

fromthe agalbosatienti oned, dependi ng on the body wei ght or the type of
adm ni stration raute, indi vi dual response tp the nedication, the type of
fornmul ation thereof, and the tine or interval at which adm nistration
takes place. Thdbejcomskinationofacarhosenyniglitalyemiglitate, aroveglikope and lonecsfs
than the myd FHBVARREHH oI CoftjidundEest Itﬁaegéne%ﬁ P RaS(AY REORLing ABCthe
t he upper I|mt nent 1 opned jrust "be exceeded. | arger ampunts are

admi ni st er fventiondapreterred;i sabl e to divi de these into several individual
doses over the day. 69 2 2 AUG 2003 wo 98ro4sis 0 I. I\/bbi | e solvents for

t hi n-1 ayer chrogmtograph 7l L 8 PE 98 PE 95..: EE 55
A3 -PE O : EE 1@9‘%@’@?&1@%“%&3@ BEth: dbsianicag dccqrting {0 e ipygRtion Was

- PE7: EE310dgternified in therfollowviggtest: 6 © EE 4A10 - PE 55 EE 45A11 - PE1 : EE1
_Al12 -3wluene/ ethyl acetate 1 / 115 A13 -Tol uene/ethyl acetate 8/ 2Al4

l—Acetonl trldEellly\fl h.lint?/ 1?55( petrol eum ether; EE = ethyl acetate 20 Exanple

1, 4- Di hydro- 2-cycl opentyl - 6- et hyl -4-(4-fl uor ophenyl )pyri di ne- 3, 5di car boxyl i

¢ acid- 3- mgt hyl g@s& u?g eglﬁsl ester H3COOC 25 COOC2H5 6.2 g {50 nmol ) of

4-fl uor obenzal d (50 mol ) of 3-am no-
cycl opent yl prop- 2- ene-car boxylic nethylester and 7.2 g (50 mmol) of

- h
4- met hyp acet oaCeliETP 44 hoptaiHedr iA" Ba uﬁﬁédl% Uh%rﬁo éﬁﬁaxﬁ ggasﬂns by,

stirring. 30 Afters cool}ung%to ro ature rratogr carri

out over sPifferantjal cepfrifugation an G‘P S}O@ OBEﬁR)té)élaS‘ aéﬂseéé%msa@go In200
g of sili Caodeing,mam lagatis adjdsted evith NABrlte £ densi) o121 g per ml and is

et o P B 6" AR ik D o

2- Cycl openapplisi ¢o laySephadex® RbenykSepHargse dBn@harmadiap avhumy) iwashed with

aci d- 3zgret 565 NC1 /0081 Y TERHREL, PH Y 4, and then eluted with dist. water. The CETP-
active fractions were pooled, dialyzed against 50 mM Na acetate, pH 4.5, and
applied to a CM-Sepharose® (Pharmacia) column. They were then eluted with a

29



10 DC2H5 2.8 g (6.98 mol) of 27 AUG 2003
1, 4-di hydr o- 2-cycl opentyl - 6-et hyl -4- (4-fl uorophenyl ) pyri di ne- 3, 5- di car boxyl
i ¢ aci dygy dErlabngl ester-5-ethylester is dissolved in 100 nlrcrussrasi4s

met hyl ene chloride, and after addition of 1.6 g (6.98 mmol) of 15

T hout o hes Eraiest G v aSaCHT 2Py kBGR, CErPrpdiiis Tete BBlraa 4o’ '
di at onacemM BrisHGI, pii 7o ranshweze ethenrfuaﬂ\ea@mﬁedT by chromntegiaphy over a
chr omat ogm@e@@p‘%ﬁ%ﬁ ﬁ?mQ&' (100 g of silica gel, 230-400 _rresh d 3.5

cm nobile so acet ate / petrol eum et her 5: 95) 20 Yield: 2.1 g
(75. 4% of theory) R f (et hyl acetate / petroleumether 1:9) = 0.56 1H NWR

(CDCJ3) Oogﬁuﬁin ﬁ&&m&c&?el Tage HDE - 2.1 (m 8H); 2.83 (g, 2H);
%} ) S, q, ; 7.0-7.3 (m 4H) ppm 25 Exanple
II Exarryle |V

I
2- Cycl opent yl - 50 atllof fresh (Kurhan EI0FAepiastha 3vis adjastedewithl WaBr ¢ acdeénsitylufxy| i
c

aci:doete e_st_eE ﬁgﬁﬁagﬂl h 0, X per
ga%ol(ylol ﬂﬁila \dasmsddlﬂoedit%j E] %ﬁ 'IT\;te? o%‘?f@?mm{@ggﬁbﬁw 0

~C2H>5 H3CPDB| Bdffer( w)m)vHIHsclHClapﬁbﬂA 0.15 M Na@ mmM EDTA, 0.02% NaN3).
2- cyclopentyl (4fluo dlcarboxyllc

h di
aci d-¥ me2hi e%Herolsﬁmle@er £>8§t 35&2?%3& QP Hdseiwwmd apsethanph)| Wase.

26.6 m 0§u5§b aehly ddded per 10 miyfddialisis( residueovoluhinand ih@lbataE Yor 32 Adged
dropw se 4 ﬁg&utlon at -60'C. After this, the mxture is stirred for
t -60

15 mnutes a and the reaction solution is then cooled at -30'C for
18 h. After heating to OC, 50 nl of water is added, and the resulting

di ment d heda 4 t t
Seetmre The nihE RuimB Wed 'th AMiRa R NaBP o Ta' Senlin/o 1 Al Bl
the cBhbi erndrifgashincthentisé3 rotos for 18 ak 56,080 rpmi echQQJ "ﬁheappsa phase was
sodi um chbbrairtel & tHe 9o ldﬁélﬂcfrddﬁdihsi@éi' aﬁi@it%ﬂﬁ‘?ﬁh@ﬁbﬁd Ihn a

Th d Lographed | |
el - 230 H IR %d'%laieet PEbTD HPFROIOS frachion, s aniaped wa NoBl i & v

15: 85). 18endipi of 11 {2 aBypéry 4 il )of tidis 26Butipr( msfﬂkivefed irecentyifégd tytstsHBW 40
tate / 1.28
[ PRI ldn b G g S iy’
0- derssityref 14 (slensityselunors,feomIBDB buff oag@ Napr) Asdab@afcenﬁef@gy 20
Rf (et hyl faoatiiess Oﬂlﬁfﬁxmmwﬁlﬁrthasw 48 rBtot2 THe iR dddibIayerthetivedr (1,

3 1.6 20§t 08 S0t ke cdhdRieb el e B0 5 f’%%wgﬁ aaﬁﬁ’% he )

i nstructlaxisOOT\miuﬁeamﬁIP&Bbufer aPNS97113248 F 72 2 2 QUG 2008 -
98104528 O N OrRe Qidiydit rlidue Qofdained radiofctfvely HERedSHIEB44BL; which @as

25 adjusted to approx. 5x106 cpm per ml and used for the test.

3. Conducting the Test

In order to test the CETP activity, the transfer of 3H cholesterol ester from
30 human HDlipoproteins to biotinylated LD lipoproteins was measured.

The reaction was ended by adding Streptavidin-SPA® beads (Amersham),
and the transferred radioactivity was determined directly in the liquid scintillation
counter.

In the test batch, 10 ul HDL-3H cholesterol ester (= 50,000 cpm) was

35 incubated for 18 h at 37°C with 10 ul biotin-LDL (Amersham) in 50 mM HEPES /
0.15 m NaCl / 0.1% bovine serum albumin / 0.05% NaN3, pH 7.4, with 10 ul CETP

(1 mg/ml) and 3 pl solution of the substance to be tested (dissolved in 10% DMSO /
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0 1% BSA). Then 200 pl of the SPA-Streptavidin bead solution (Amersham TRKQ
7005) was added, and the mixture was further incubated for 1 h under agitation and
subsequently measured in the scintillation counter. Corresponding incubations
with 10 pl buffer, 10 ul CETP at 4°C, and 10 pl CETP at 37°C served as controls.
The transferred activity in the control batches with CETP at 37°C was

5 assessed as 100% transfer. The substance concentration in which this transfer was
reduced by half was indicated as an IC5q value.

CETP inhibitory activity of the following compounds:

“ Example No. IC50 (UM) Il

7 0.6
24 1.0

10
Syrian golden hamsters from the company's own breeding were
anesthetized after fasting for 24 h (0.80 mg/kg atropine, 0.80 mg/kg Ketavet® s.c,,
30' later 50 mg/kg Nembutal i.p.). The jugular vein was then exposed and
cannulated. The test substance was dissolved in a suitable solvent (as a rule, Adalat
15 placebo solution: 60 g glycerin, 100 ml HpO, ad 100 m! PEG-400) and administered
to the animals via a PE catheter inserted into the jugular vein. The control animals
received the same volume of solvent without any test substance. The vein was
then ligated and the wound closed up. At different intervals — up to 24 hours after
administration of the test substance — blood was drawn from the animals by
20 puncture of the retroorbital venous plexus (approx. 250 ul). Coagulation was
completed by incubating at 4'C overnight, then the blood was centrifuged for 10
minutes at 6000 g. The cholesterol and triglyceride content in the serum obtained in
this manner was determined using modified commercially available enzyme tests
(cholesterol enzymatic 14366 Merck, triglyceride 14364 Merck). The serum was
25 diluted in a suitable manner with physiological saline solution.

100~pl serum dilution was mixed with 100 pl test substance in 96-hole

perforated plates and incubated 10 minutes at room temperature. The optical

density was then determined with an automatic plate reader at a wavelength of 492

30 nM (SLT-Spectra). The triglyceride/cholesterol concentration contained in the
samples was determined using a parallel-measured standard curve.
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0 The determination of the HDL cholesterol content was carried out after

precipitation of the lipoproteins containing Apo B by means of a reagent mixture
(Sigma 352-4 HDL cholesterol reagent) according to the manufacturer's
instructions.

5 In attempting to determine oral efficacy, the test substance, which was
dissolved in DMSO and suspended in 0.5% methylcellulose, was administered orally
to Syrian golden hamsters from the company’s own breeding via a pharyngeal
tube. The control animals received identical volumes of solvent without any test
substance. Feed was then withheld from the animals and blood was drawn at

10 different intervals — up to 24 hours after administration of the substance — via
puncture of the retroorbital venous plexus. It was further processed as described
above.

The new active compounds can be converted in a known manner into the
15 customary formulations, such as tablets, coated tablets, pills, granules, aerosols,
syrups, emulsions, suspensions, and solutions, using inert, non-toxic,
pharmaceutically suitable excipients or solvents. In this connection, the
therapeuti—c;ﬁy active compound should be present in each case in a concentration
of about 0.5% to 90% by weight, i.e., in amounts that are sufficient to achieve the

20 dosage range indicated.

The formulations are prepared, for example, by extending the active
compounds using solvents and/or excipients, if appropriate using emulsifiers
and/or dispersants, where, for example, in the case of the use of water as a diluent,

25 organic solvents can be used, if appropriate, as auxiliary solvents.

The administration takes place in a customary manner, preferably orally or
parenterally, in particular, perlingually or intravenously.

30 In the case of parenteral use, solutions of the active compound can be
employed using suitable liquid excipients. -

In general, it has proved advantageous in intravenous administration to

administer amounts of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg

35 of body weight, to attain effective results, and in oral administration, the dosage is
about 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg of body weight.
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0 In spite of this, it may be necessary to deviate from the amounts mentioned,

depending on the body weight or the type of administration route, individual
behavior toward the medication, the type of formulation thereof, and the time or
interval at which administration takes place. Thus, in some cases it may be
sufficient to manage with less than the minimum amount previously mentioned,

5 whereas in other cases the upper limit mentioned must be exceeded. If larger
amounts are administered, it may be advisable to divide these into several
individual doses over the day.

10
Starting Compounds

Example |

15 Diethyl 4-(4-fluorophenyl)-6-isopropyl-(1H)-pyrid-2-one-3,5-dicarboxylate

F
HsC200C._A\_COOC;H;
|
o W
H

149 g (0.395 mmol) of diethyl 34-dihydro-4-(4-fluorophenyl)-6-isopropyl-

20 (1H)-pyrid-2-one-3,5-dicarboxylate is dissolved in 800 ml of acetonitrile, mixed with

475 g (0.867 mol) of ceric(IV) ammonium nitrate dissolved in 500 ml of HyO, and

subsequently stirred for 3 h. The aqueous phase is extracted two times with ethyl

acetate. The combined ethyl acetate phases are washed with salt water, dried, and

concentrated. The residue is mixed with isopropanol immediately thereafter,

25 whereby crystallization is started by cooling with ice. The product is drawn off by
suction and dried in a high vacuum.

Yield: 58.8 g (39.6% of theory)
R¢ = 0.5 (toluene / ethyl acetate 1:1)

30
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0 Examplell
Diethy! 4-(4-fluorophenyl)-6-isopropyl-2-methoxy-3,5-dicarboxylate

F

HsC,00C COOC,H;

7

NS
HaCO” N

1.72 mg (42.9 mmol; 1.61 eq.) of sodium hydride (60% dispersion in minera!
oil) is added to 10 g (26.6 mmol) of the compound from Example I dissolved in 40 g
of DMF, and the mixture is suspended in 30 ml at -20°C. Afterwards, the suspension
is heated to +30°C, 3.3 ml (53.2 mmol; 2 eq.) of methyl iodide is added, and it is
10 heated for 2.5 hours to 80°C - 100°C. The reaction solution is mixed with 500 mi}
ethyl acetat®and 300 ml HyO, and the aqueous layer is separated off and extracted
one time with ethyl acetate. The combined ethyl acetate phases are washed with
water and saline solution, dried, and concentrated. The crude product is dissolved
in 20 ml of toluene and chromatographed over 200 ml of silica gel 60 using toluene
15 as the eluant.

Yield: 10 g (96.4% of theory)
R¢ = 0.28 (toluene)

Example 111
20

Ethyl 4-(4-fluorophenyl)-6-isopropyl-2-methoxy-3-hydroxymethyl-pyridine-5-
carboxylate

- F

HO
~ COOC,H;,
- - |
Ha,CO™ N
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500 mg (1.284 mmol) of the compound from Example II in 40 g of toluene

p.a. is mixed under argon at -78'C with 321 ml (3.852 mmol) of
diisobutylaluminum hydride (DIBAL-H, 1.2 molar in toluene). The mixture is
stirred 30 min at -78°C, and the batch is allowed to stand overnight at -30°C in the

5 refrigerator. It is further cooled to -70°C, 20% potassium sodium tartrate solution is
added, and the mixture is extracted with ethyl acetate. The organic layer is dried
with Na3504 and concentrated.

Yield: 287 mg (64.5% of theory)
Rf = 0.41 (toluene / ethyl acetate 9:1)

10

Example IV

Ethyl 4-(4-fluorophenyl)-6-isopropyl-2-methoxy-3-formyl-pyridine-5-carboxylate

F
OHC _~ COOC,H;
o
H;CO™ N °

15

21.3 g (0.0988 mol, 3.8 eq.) of pyridinium chlorochromate (PCC) is added to a
solution of 9.07 g (0.026 mol) of the compound from Example I in 400 ml CH3Cl»

in the presence of neutral AlpO3 (10.07 g = 0.0988 mol), and the mixture is stirred

20 for 1 h at room temperature. It is drawn off by suction over silica gel and
subsequently washed with CH»Cly, then the filtrate is concentrated in a vacuum

and chromatographed on silica gel 60 (500 ml) using toluene / ethyl acetate (8:2).

Yield: 8.88 g (98.4% of theory)
R¢ = 0.62 (toluene / ethyl acetate 9:1) _

25

30

35



o~d, fI~ ~NoEy a~ o-1n-iW J UMU U ~ G' ~M" d~N~ U ~- 7% MG 2003
e~~ .Ti U ~e~x U Ui ~f-'Uv Wv Wv ~Uv ~U
WO 98/04528 PCT/US97/13248
0 ExampleV

Ethyl 4-(4-fluorophenyl)-6-isopropyl-2-methoxy-3-[2-(benzoxazol-2-yl)-1-hydroxy-
ethyl]-pyridine-5-carboxylate

400 mg (3 mmol) of 2-methylbenzoxazole dissolved in 5 g THF p.a. is cooled
under argon to -78°C. 1.83 ml (3 mmol) of n-butyllithium (1.6 molar in hexane) is
added to this, and the mixture is stirred for 120 min at -78°C. 1.036 g (3 mmol) of
the compound from Example IV is then added by drops at -78°C; the mixture is

10  stirred for 10 min at -78°C and overnight until it reaches room temperature. After
adding 50'ml of water, it is extracted by shaking with 100 ml of ethyl acetate. The
aqueous phase is separated off, washed two times with saline solution, dried over
NaS0y4, and concentrated. The residue is chromatographed on 60 ml of silica gel
using toluene and toluene / ethyl acetate (8:2). The concentrated fractions are dried

15 ina high vacuum.

Yield: 450 mg (31.4% of theory)
R¢ = 0.22 (toluene / ethyl acetate 9:1)

Example VI

20
Ethyl  4-(4-fluorophenyl)-6-isopropyl-2-methoxy-3-[2-(benzoxazol-2-yl)-ethenyl}-
pyridine-5-carboxylate
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0 100 mg (0209 mmol) of the compound from Example V is boiled in 10 g
toluene p.a. under argon in the presence of 25 mg (0.131 mmol) of p-
toluenesulfonic acid hydrate for 6 h under reflux, and afterwards the mixture is
stirred at room temperature overnight. The reaction solution is then applied to a
column filled with 40 mi of silica gel and consecutively eluted with toluene and

5 toluene / ethyl acetate (9.5:0.5). The desired fractions are concentrated and dried in

a high vacuum.

Yield: 91 mg (94.6% of theory)
Rf = 0.59 (toluene / ethyl acetate 9:1)

10 Example VII
Diethyl 1,4-dihydro-2,6-diisopropyl-4-(4-fluorophenyl)pyridine-3,5-dicarboxylate

F

—_ HsC,00C COOC,Hs
| |

N
H

15
528 g (2 mol) of (E/Z)-4-carboxymethyl-5-(4-fluorophenyl)-2-methyl-pent-4-
en-3-one and 350 g (2 mol) of 90% ethyl 3-amino-4-methyl-pent-2-enoate are stirred
in 1800 ml ethanediol overnight at a bath temperature of 200°C. The mixture is
cooled slowly and poured into a large glass beaker at approx. 80°C. After further
20  cooling to 0°C, the solution is drawn off by suction from the precipitated sediment,
then the sediment is washed well with ice cold ethanol and dried in a desiccator.
The ethanol solution is concentrated, and the residue together with the ethanediol
mother liquor is extracted four times with 1.5 1 ether each time. The combined
ether phases are washed three times each with 500 ml of 10% hydrochloric acid and
25 once each with 500 ml of saturated sodium hydrogen carbonate solution and water,
dried over magnesium sulfate, filtered, and allowed to stand overnight at room
temperature. The solution is drawn off by suction from the precipitated sediment,
subsequently washed with ice cold ethanol, and dried in a desiccator. The ethanol
solution and the ether mother liquor are concentrated together in a vacuum to a
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XOgute of)a(tpérox. 21, allowed to stand overnight again, and drawn off by suction
from the precipitated sediment.
Total yield: 556.9 g (69.1% of theory)
1H-NMR (CDCl3): 8=1.1-1.3 (m, 18H); 4.05 - 4.25 (m, 6H) 5.0 (s, 1H); 6.13

(s, 1H); 6.88 (m, 20H); 7.2 (m, 2H) ppm.

5
Example VIII
Diethy! 2,6-diisopropyl-4-(4-fluoropheny!)-pyridine-3, 5-dicarboxylate
F
HsC,00C _~\_-COOC;H;
|
N
10

——-.

171.7 g (0.757 mol) of 2,3-dichloro-5,6-dicyano-p-benzoquinone is added to a
solution of 304.8 g (0.757 mol) of the compound from Example VII in 2 1 of
dichloromethane, and the mixture is stirred overnight at room temperature. The

15 mixture is drawn off by suction over diatomaceous earth and subsequently washed
well with dichloromethane. After concentration of the dichloromethane phase to a
volume of approx. 800 ml, it is chromatographed on a column (2 kg of silica gel 70-
230 mesh) with dichloromethane.

Yield: 222 g (73.4% of theory)

20 1H-NMR (CDCl3): & = 0.98 (t, 6H); 1.41 (d, 12H); 3.1 (m, 2H), 4.11 (q, 4H);
7.04 (m, 2H); 7.25 (m, 2H) ppm.

25
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0 ExampleIX
Ethy! 2,6-diisopropyl-4-(4-fluorophenyl)-3-hydroxymethylpyridine-5-carboxylate
F
HO Z | COOC,H;
NS

N

5

257 ml (0.9 mol) of a 3.5 molar solution of sodium-bis-(2-methoxy-
ethoxy)dihydroaluminate is steadily added by drops under nitrogen to a solution of
120 g (0.3 mol) of the compound from Example VIII in 800 ml of dried
tetrahydrofuran at room temperature, and the mixture is subsequently stirred for 5
10  h. After cooling to 0°C, 500 ml of water is carefully added by drops, the phases are
separated;and the aqueous phase is extracted three times with 250 m! ethyl acetate
each time. The combined organic phases are washed with saturated sodium
chloride solution, dried over magnesium sulfate, and evaporated in a vacuum. The
residue is mixed with petroleum ether, drawn off by suction, and dried in a
15  desiccator.
Yield: 69.1 g (64.2% of theory)
1H-NMR (CDCl3): 8 =0.95 (t, 3H); 1.31 (m, 12H); 3.05 (m, 1H); 3.48 (m, 1H);

3.95(q,2H); 4.93 (d, 2H); 7.05 - 7.31 (m, 4H) ppm.
20 Example X

Ethyl 2,6-diisopropyl-4-(4-fluorophenyl)-3-formyl-pyridine-5-carboxylate
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0 14.18 g (0.139 mol) of neutral Al03 and 29.96 g (0.13 mol) of pyridinium

chlorochromate (PCC) are added to a solution of 25.0 g (0.0695 mol) of the
compound from Example IX in 500 ml CH2Cl3 and the mixture is stirred for 1 h at

room temperature. It is drawn off by suction over silica gel and subsequently
washed with CH>Clp, and the filtrate is concentrated in a vacuum, whereby the

5 product precipitates out.

Yield: 20 g (80.48% of theory)
1H-NMR (DMSO-dg): &= 0.92 (t, 3H); 1.39 (dd, 6H); 3.02 - 3.13 (m, 1H); 3.75 -

3.86 (m, 1H); 3.95 - 4.05 (q, 2H); 7.32 (m, 4H); 9.8 (s, 1H) ppm.

10 Example XI

Ethyl 2,6-diisopropyl-4-(4-fluorophenyl)-3-[(4-fluorophenyl)hydroxymethyl]-
pyridine-5-carboxylate

15

10.0 g (27.98 mmol) of aldehyde from Example X is cooled to -70°C in 100 g

THEF p.a. under argon, 33.6 ml (33.58 mmol, 1.2 eq.) of p-fluorophenyl magnesium
bromide solution is added by drops at -70°C, and the mixture is then stirred for

20 another 2 h at -70°C. The reaction solution is mixed with 200 ml of conc. NH4Cl

solution, the cooling bath is removed, and the solution is adjusted with 1 molar
HC], pH = 6. After extraction with 400 ml of CH»Cly and drying over Na3SOy, the

organic phase is concentrated in a vacuum and the rigid foam is crystallized using
n-heptane. a

25 Yield:" 8.97 g (70.7% of theory)
R¢ = 0.18 (toluene)

30
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0 Example XII
Ethyl 2,6-diisopropyl-4-(4-fluorophenyl)-3-[{(4-fluorophenyl)-chloromethyl]-
pyridine-5-carboxylate
F

Cl ‘
_~_-COOC,H;
F |
~
N

907 mg (2 mmol) of the compound from Example X1 is dissolved in 20 g of
CH2Cl3 p.a. and cooled under argon at -40°C, and 0.44 ml (6 mmol) SOCly are

added. The solution is stirred for 1.5 h from -40°C to -5°C and afterwards agitated
10 in 50 ml of ethyl acetate / 40 ml of NaHCO3 solution. The organic phase is

separated—off, dried over NajSO4, concentrated in a vacuum, and

chromatographed on diatomaceous earth using toluene.

Yield: 899 mg (95% of theory)
Rf =0.79 (toluene)

15
Example XIII

3-Ethyl 5-methyl 3,4-dihydro-4-(4-flucrophenyl)-6-p-fluorophenyl-(1H)-pyrid-2-
20 one-3,5-dicarboxylate .

HsC,00C COOCH,

41
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30.69 g (115.3 mmol) of ethyl 1-carboethoxy-2-(4-fluorophenyl)-propenate,
22.5 g (115.3 mmol) of methyl 3-amino-3-(4-fluorophenyl)-acrylate, 115 mg of
sodium methylate, and 0.6 ml of ethanol are stirred for 48 h at a bath temperature
of 140°C. The reaction mixture is absorbed in ethyl acetate, washed three times
5 with water, dried over Na»SOy, and concentrated in a vacuum.

Yield: 43.2 g (90.2% of theory)
R¢ = 0.26 (toluene / ethyl acetate 9:1)

Example XIV

10
3-Ethyl  5-methyl 4-(4-fluorophenyl)-6-p-fluorophenyl-(1H)-pyrid-2-one-3,5-
dicarboxylate

15 Analogously to Example 1, 1.00 g (0.2407 mol) of the compound from
Exampie XIII is stirred with 277 g (0.506 mol) of ceric(IV) ammonium nitrate in 600
ml of acetonitrile and 600 m! of water for 3 h at room temperature. After extraction
with ethyl acetate, the residue is crystallized from isopropanol.

Yield: 28.59 g (28.7% of theory)
20 R¢ = 0.16 (toluene / ethyl acetate 8:2)
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0 Example XV

3-Ethyl 5-methyl 4-(4-fluorophenyl)-6-(4-fluorophenyl)-2-cyclopentoxy-3,5-

dicarboxylate
F

&

HsC200C._A\_-COOCH,

5
Following the instructions in Example II, 5.0 g (0.0121 mol) of the mixture
from Example XIV in 20 ml of DMF is reacted in the presence of 0.783 g (0.0196
mol) of 60% NaH with 3.61 g (0.0242 mol) of cyclopentyl bromide. After
chromatography on silica gel using toluene, 5.14 g (88.3% of theory) is obtained.
10 R¢ = 0.34 (toluene)

Example XVI

Methyl  4-(4-fluorophenyl)-6-(4-fluorophenyl)-2-cyclopentoxy-3-hydroxymethyl-
15 pyridine-5-carboxylate

Analbgously to Example III, 3.719 g (7.72 mmol) of the compound from
20 Example XV in 150 g of toluene is stirred with 11.58 ml (11.58 mmol) of DIBAL-H
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WX XA~ M8 36525 H %t ¥8C. The compound is chromatographed on silica gel first
with toluene and then with toluene / ethyl acetate (9:1).

Yield: 1.648 g (48.5% of theory)
R¢ = 0.45 (toluene / ethyl acetate 9:1)

5 Example XVII

Methyl 4-(4-fluorophenyl)-6-(4-fluorophenyl)-2-cyclopentoxy-3-formyl-pyridine-5-
carboxylate

10

Following the instructions in Example IV, 1.636 g (3.72 mmol) of the
compound from Example XVI in 150 ml of CH,Cl is stirred with 0.759 g (7.44

mmol) of AlpO3 (neutral) and 1.604 g (7.44 mmol) of PCC for 1.5 h. The crude

product is purified by chromatography on silica gel using toluene.

15 Yield: 1.484 g (91.2% of theory)
R¢ = 0.59 (toluene / ethyl acetate 9:1)

Example XVIII
20

Methyl 4-(4-fluorophenyl)-6-(4-fluorophenyl)-2-cyclopentoxy-3-{(naphthyl-2)-

hydroxy-méthyl]-pyridine-5-carboxylate
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53.4 mg (2.2 mmol) of magnesium shavings is heated to reflux in 10 ml of

THF p.a. under argon. 313 mg (1.51 mmol) of 2-bromonaphthalene dissolved in 15

ml of THF is added to this and the solution is boiled 75 min to reflux in the presence

5 of iodine crystals (= Grignard reagent). 220 mg (0.503 mmol) of the compound

from Example XVII is dissolved in 5 ml of THF p.a. and cooled under argon to -

70°C, and the Grignard reagent is sprayed in. The batch is subsequently stirred for

one hour without cooling. The reaction solution is distributed in ethyl acetate /

ammonium chloride solution, and the organic phase is separated off, washed with

10  NaCl solution, dried, and concentrated. Chromatography is then carried out on
silica gel using toluene.

Yield: 261 mg (91.9% of theory)
Rf = 0.57 (toluene / ethyl acetate 9:1)

15 Example XIX

Methyl 4-(4-fluorophenyl)-6-(4-fluorophenyl)- 2—cyclopentoxy-3—[(naphthyl—Z)
fluoromethyl]-pyridine-5-carboxylate

20
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' " of CHoCl at -40°C under argon, the cooling bath is removed, and the solution is

stirred for 20 min. The reaction solution is subsequently distributed in ethyl acetate
5 / NaHCOg3 solution, and the organic layer is dried with NapSO4 and concentrated

in a vacuum. The crude product is chromatographed on silica gel using toluene.

Yield: 224 mg (98.6% of theory)
R¢ = 0.67 (toluene)

10
Production Examples

Example 1

15  2,6-Diisopropyl-3-p-fluorobenzyl-4-p-fluorophenyl-5-hydroxymethyl-pyridine

5.7 g (150 mmol) of LiAlHy4 are suspended in 200 m! of THF, heated to 80°C,

20 and mixed by drops with a solution of 23.7 g of the compound from éxample XII in
150 ml of THF. After being stirred for 5 h, the mixture is cooled, carefully
neutralized with 20% Na-K-tartrate solution, and extracted three times with ethyl

acetate, and_the organic phase is dried, concentrated, and chromatographed over
silica gel 60 (toluene).

25 Yield: 13.6 g (69% of theory)
R¢ = 0.59 (toluene / ethyl acetate =9/1)
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p- O instructions in Example I:
Table 1(A):
5
e
Ex. G R¢ Solvent
No.
2 OH 0.60 toluene /
/l\ CH, ethyl acetate
9:1
“ 3 OH 0.74 toluene /
/‘\/CHa ethyl acetate
) 9:1
toluene /
ethyl acetate
9:1
10 B -
15
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0 Example5

4-(4-fluorophenyl)-6-(4-fluorophenyl)-2-cyclopentoxy-3-[(naphthyl-2)-
fluoromethyl)-5-hydroxymethyl-pyridine

é?
Analogously to the instructions of Example 1, 182 mg (0.321 mmol) of the

compound from Example XIX in 10 ml of THF p.a. is boiled with 18.3 mg (0.481
mmol) of LiAlHy for 1 h under reflux. The compound is purified by

10 chromatography on silica gel first with toluene and then with toluene / ethyl
acetate (9:1).

Yield: 86 mg (49.7% of theory)
R =047 -

15

20
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0 The compounds listed in Table 2(B) are produced in analogy to the
instructions of Example 5:
Table 2(B):

5
R¢
No. (solvent)
6 | cyclo-CgHil H (pF/H CH(CH3)2 0.59
toluene /
ethyl acetate |
— 9:1
7 | CH(CHa)2 NH; | p-F/H CH(CH3)2 0.60
toluene /

ethyl acetate
1:1
8 | CH(CH3)2 SH |p-F/H CH(CH3)2 0.31

toluene /

ethyl acetate
9:1
9 | CH(CH3)2 cl |pCF3/H CH(CHz3)2 0.54

toluene /
ethyl acetate
9:1

10 | CH(CH3)2 H |34F2 CH(CH3)2 0.26 -

toluene

0.48

toluene /

ethyl acetate
9:1
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0 Table 2(B), contd.

(solvent)
12 | CH(CH3)2 F |pF/H CH(CH3)2 0.21

toluene

13 | 4FCely F | PCF3/H | (cyclo-C7H13)0 | 0.28
petroleum
ether /
ethyl acetate

Example 14

5 2-Isopropyl-6-methoxy-4-(4-fluorophenyl)-5-[2-(benzoxazol-2-yl)ethyl]-3-
hydroxymethylpyridine

10 69 mg (0.15 mmol) of the compound from Example VI is dissolved in 5 g of
toluene and mixed with 0.6 ml DIBAL-H (1.0 molar in toluene). The mixture is then
stirred without a cooling bath for 4 h to +15°C. 30 ml of ethyl acetate and 15 m! of a
20% potassiom sodium tartrate solution is added, and the solution is stirred for 10
min. The aqueous layer is separated off, and the organic phase is dried,

15 concentrated, and chromatographed. After chromatography on 20 ml of silica gel

using toluene / ethyl acetate (9:1), 19 mg (30.2% of theory) is obtained.
R¢ = 0.28 (toluene / ethyl acetate 9:1)
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Detailed description with reference to compounds of general formula (IB)

The compounds according to the invention can also occur in the form of the
salts thereof. In general, salts with organic or inorganic bases or acids are

mentioned here.

Within the context of the present invention, physiologically safe salts are
preferred. Physiologically safe salts from the compounds according to the
invention can be salts of substances according to the invention with mineral acids,
carboxylic acids, or sulfonic acids. Salts with, for example, hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid,
ethanesulfonic acid, toluenesulfonic acid, benzenesulfonic acid, naphthalene
disulfonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, ditric acid, fumaric
acid, maleic acid, or benzoic acid are particularly preferred.

Physiologically safe salts can also be metallic or ammonium salts of the
compounds according to the invention that possess a free carboxyl group. For
example, sodium salts, potassium salts, magnesium salts, or calcium salts, as well as
ammonium salts, that are derived from ammonia, or organic amines such as
ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,
dimethylaminoethanol, arginine, lysine, ethylenediamine, or 2-phenylethylamine
are particularly preferred. -

The compounds according to the invention can exist in stereoisomeric forms,
which either behave like an image and mirror image (enantiomers) or do not
behave like an image and mirror image (diastereomers). The invention concerns
both enantiomers or diastereomers or the mixtures thereof. These mixtures of
enantiomers and diastereomers can be separated in the known manner into
stereoisomerically homogeneous components.

Within the context of the invention, the heterocyclic compound, which is
optionally benzo-condensed, stands in general for a saturated or unsaturated, 5- to
7-member,-and preferably 5- to 6-member, heterocyclic compound that can contain
up to 3 heteroatoms from the series S, N, and/or O. Tetrazolyl, isoquinolyl,
quinolyl, benzo[bjthiophene, benzo[bjfuranyl, pyridyl, pyrimidinyl, pyrazinyl,
thienyl, -furyl, pyrinyl, Dbenzothiazolyl, phenoxathinzyl, benzoxazolyl,
tetrahydropyrimidyl, pyrazolopyrimidyl, pyrrolyl, thiazolyl, oxazolyl, and
imidazoly!l are cited as examples. Quinolyl, furyl, pyridyl, tetrahydropyrimidyl,
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0 indolyl, benzothiazolyl, benzoxazolyl, pyrinyl, and pyrazolopyrimidyl are
preferred.

This also includes 5- to 7-member saturated heterocyclic compounds bound

via N, which can also contain up to 2 oxygen, sulfur, and/or nitrogen atoms as

5 heteroatoms, such as piperidyl, morpholinyl, or piperazine or pyrrolidinyl.
Piperidyl and pyrrolidiny] are particularly preferred.

Compounds of general formula (IB) are preferred, in which
10
A stands for naphthyl or phenyl, which are optionally substituted up to 3 times
in an identical manner or differently by fluorine, chlorine, hydroxy,
trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl,
acyl, or alkoxy with up to 6 carbon atoms each, or by a group of the formula
15 -NR2R3 and/or by a group of the formula -W-R4,

wherein

R2 and R3 are identical or different and

20 denote hydrogen, phenyl, or straight-chain or branched alkyl with up
to 4 carbon atoms, -

w denotes an oxygen or sulfur atom,
25 R4  denotes phenyl or benzyl, which are optionally substituted up to 3
times in an identical manner or differently by fluorine, chlorine,
trifluoromethyl, trifluoromethoxy, hydroxy, or by straight-chain or

branched alkyl or alkoxy with up to 5 carbon atoms each,

30 D andE areidentical or different and
stand for a straight-chain or branched alkyl chain with up to 6 carbon atoms,

or

35 E stands- for a bond,

\% stands for an oxygen or sulfur atom or for a group of the formula -NR5,
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2- Cycl opwW9pi04828et hyl - 4- (4-f | uor ophenyl )-3-(3-trifl uor oner“t’ﬁ?ﬁQWBxynet hy
| }- pyridi ne-5-carboxylic acid ethylester F3C 5 OCZHS 186 ng (0.5 mml) of
2-cycl qpentyl - 6- et hyl - 4- (4-f 1 uor ophenyl ) - 3- hydr oxynet hyl pyri di ne- 5- car boxyl
ic acid ethylester dissolved in 5 mM of absol. dinethyl formam de is added
dropwi se at 0C EEENstirri ng to a suspension of 18 ng (0.5 10 mmol ) of
sodi um hydride (80% in 5 m of dinethyl formam de and subsequently stirred

tri 11 dor onet hy! BanzyEb r%%ﬁ‘gdkﬂésﬁ%"egﬂ&ﬁ“ﬁ%‘*? franched alkyl with tp fo ¢
added, and the mi xt ugarbpa atemsiasph QﬂfY 48 h at roomtenperature After

additl of 25 M of water, the mxture is extracted twice with 50 nm of
et hyl acet e each . ti_ne

nd th 15 conbj ned et etate es are

shaken out ™ t h$ Zﬂj?ﬂfobf:y g‘&?fﬁ@f e&y EJBHF{H Y & %be@r Qfi GFF%“&&F%VWW]
sodi um sul f at e, stands cfoncphen vppinhym t“éhazok;ﬂ) (p;mrhtdmyl pyrazinyl,
chr omat ogr aphed
di aneter 3.5 cnf’ %\r#ggdﬁléj 1 ‘r?\\b'dg-éﬁg?g‘ége pglf r cﬂ‘ gﬁ)q“ﬁ ﬁln%azo]yl
Yield: 0.24b g b&BZOIhfbazbl){lheophynQXB }ill ue henmzhyazalybt atfeu'yl petquihelyin
ether {5 9) = 95 (t, 3H) 1.32 (t 3H): 1.6-2.1
(m 8I—§0; 2.78 (é%%%dﬂ@m &)Fb{né@% (q, 4H): 4.28 oH): 4.42 (s,

7.0-7.6 (nivigh aﬁssfzas\sgo"e Functiors inothe cage o mtrgamﬂommge
CXL PCTNS97/ 1321‘13 gs, being optionally subsnt'uted up to 3 times in an 1dent1cal manner or

2,6-Di i sopropyl 4-f| uor henl dlne35 ar box ac
di et hyl ele:) er méz %é H R g’lﬁuoromé/thyf h &roxy, cyano,

2, 3-dichloro-5, &rboxylatmﬂpetmn ynsﬁnelghs-chaluieolr bmrtchedlzm'yl atkylf alkylhep,

(16 4 ) of

1,4 di Bydro-2, 62871463 MY( % |ab‘a°r’§7°ﬁf%°fr>3‘ Wil tos 4scagben, e pachy g

di et hyl ester i ntrmyhteélfaza na',chl or| de and the

mxture is thenamdldﬂlf;dafgmmuﬁohtla&formdalomée#ﬁﬁ ok WSORBf ter this, it is

drawn off by suction over diatomaceous earth, and the nethyl ene- ~sh| oride

phase is extracted 3 tines with 100 mMl of water each tinme and dried on

magnesi um sul f awheredhit er concentrating in a vacuum the residue is

chrorra{(ﬁgraphed on a colum (100 g of silica gel, 70-230 nesh, dianeter 3.5
et hyl acet te / etroleumether 1 9). 15 Yield: 5.8 g (87. 9% of

t heory) 1H NMR KR areodgahqalo:@*ﬁferemamd(d 12H) 3.1 (m 2H; 4.11

(g9, 4H); 7.04 (m 2|'ae érg WRicP AR w9 kb ke Qip to 2 txmes in a
2, 6- Dl I sopr opyl - 4- (4 fMZBBnl uonoph %%rn | l)l' dx;}zrentéygm enyq hluon.ne chlon%%r %? yy!
aci d ethyl ester Y P ’ by
straxght-cham or branched alkyl with up to 4 carbon atoms,
25
L and T are identical or different and
stand for trifluoromethyl, pyrrolidinyl, or for straight-chéin or branched
alkyl with up to 7 carbon atoms, which is optionally substituted by
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, naphthyl, or
30 phenyl, which in turn can be substituted up to 2 times in an identical manner
or differently by fluorine, chlorine, bromine, ~trifluoromethyl,
trifluoromethoxy, or by straight-chain or branched alkyl, acyl, or alkoxy
with up to 6 carbon atoms each,

35 or -
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2 2 ~lir, 2003 WD 98104578 0 PGT/ US971t3Z~t8 Under nitrogen, 21 ni 2(Alf. 2803
nmml) of a 3.5 nolar solution of sodium bi s(2net hoxyet hoxy) di hydr oal um nat e

in tol w%%b ,pdded to a solution of 9.2 g (23 Mol ) of pEFUsSHMBRENd from
Exanpl e In 100 mM of drled tetrahydrofuran at -10C to -5C, and the

m xture i.s stlrredforég omte eram Aft r cooiz_g to 0C, 100
M of Ovaderandyararbrsiang feficeyao sxalppentyl cYFPhewlofr 3
times with 10Q tydf oy | acet ate each tinme. The corrbi ned organi c phases

Surtate, and Efeas%i’ﬁﬁgé PSSy, BT, O ey Sribh okl el B sPRERCHAA S

col um (200 g ug tcs i3 iumtsgal an identdnal moannerdoandifferenthts bynfluaring, chloyine,

acetate / petr

(CDC13): 8 5’%@‘% é’f@"f" tm{le ﬂ‘% %‘?gf“%ﬁf" By g%ﬁ?fﬁay%’iw L
(q, 2B): 4.93 b(relncmalky @sylopa qﬁyw ey atomeg|qach 5
5-(tent-Butyl di net hyl silyl oxynethyl)-2, 6- d| i sopropyl 4- (4-fl uorophenyl)-pyr
i di ne-3-carpb xyllc acid ethylester F CH3 (H3C)3C Si- O1 CH3 20 ~C2H5 2.1
g (13.8 @ﬁ‘élt?‘eéf‘ ts theregfsi i di net hyl silyl chloride, 1.8 g (27.5 mol) of

i mdazole, and 0.05 g of 4-dinethyl-am nopyridine are added to a sol ution
of 4.5 ¢g (12.5 mol) of the conpound from Exanple CXLI in 50 m of dinmethyl
formam de at roomtenperature. The m xture is stirred overni ght at room

t enpdbat ure, Zoempbunds of general farodld dBY, are particdarly preferréds adj usted to a
pH of 3 with 1 N hydrochloric acid. The m xture is extracted 3 tinmes with
100 nml of ether each tinme, and the conbi ned organi c phases are washed once
wi t h sat drahieh sodi um chl oride solution, dried over magnesi um sul fate, and
concentrated in a vacuum The residue is chromatographed on a colum (150 g

f sili |, , 705 t 4 3 t hy tate./
et rof et ot hafrHsgP? PRERYL W Gecaalfleuliefifiudd o O 4R6ELTAS idensicy
(73. 18 of t heongnndd or différenly) bgx dinoirineCxtHloting, RPFHrbKEI ttifRwadmethyl,

y8r oxyrret by 35#.%?%‘3% A et oy B aﬁ&&rg b Sty

(0.266 mmol ; 3véhap jo é 9n5am%ﬁa%|qstbbrbwy ch in turn can be
bi s( 2net he~ et rgqbyﬁdthngmdtmer@t&mRﬂd Al) in tol uene is slowy added to a
solution of 35.0 g (0.0738 nmml) of the conmpound from Exanple CXL.1I in 500

m of anal ysis-grade THF at room tenperature, and stirring is then carried
out R0r I aAnd Bwreridemtidabpr differenband s nmi xed under-ice cooling with 50 nil of

a 20! pot assi %?a.L f&%tw%ﬁaﬁgilgto? Sb%\i\!g&héagﬂ k§DehB 1@}9 dfovs' a%%@gggl of

et hyl acetate e organi ce Wt atur at

solution, dried over Na2S04, and concentrated in a vacuum The residue is
chromat oggraphed over silica gel 60 with . toluene / ethyl acetate (8:2).
Yield: 30.2 g (94. 7% of theory) 20 Rf = 0.71 (toluene / ethyl acetate 8:2)
Exanpl e CXLIV 25

3- (t @ht - But y| ¢kamstshiprr aiboridoxynet hyl ) - 2, 6- di i sopr opyl - 4- (4-f | uor ophenyl ) - 5ne
t hyl sul f onyl oxynet hyl pyri di ne 90 2 2 ~, U6 2003 ' WD 98104528 Oii H3C
>0 \Y% stands for an oxygen or sulfur atom or for a group of the formula -NRS,

wherein
30 -
RS  denotes hydrogen or straight-chain or branched alkyl with up to 3
" carbon atoms,

Rl stands for cyclopropyl, cyclopentyl, or cyclohexyl, or tetrahydropyrinidyl

35 stands for phenyl, naphthyl, pyridyl, tetrazolyl, pyrimidyl, pyrazinyl,
tetrahydropyrimidyl, phenoxathiin-2-yl, indolyl, imidazolyl, pyrrolidinyl,
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0 PCT/US97/13148 F O Si H2C ,\ N 16.94 g (39.24 mmol) of A1U6 200
3-(tert-butyl di methyl silyl oxyrret hyl }2, 6- d| i sopropyl -4-(4- fl%g@zggﬁg}) % P]y
dr oxynet WO PB/#4528 ne is dissolved in 220 g of analysis gradg cool ed
to -60'C, and m xed dropwise with 11.0 mM (78.48 5 mmol; 2 eq.)

triethypam ne amnofphblimyl,( 78. énzuthiazolyleq. ) beftzmzloégrlesul ffaryll chlqumaiysl
under nitrogen !FIH |s carried out for 1 h at -60'Cto
-20' C and far SWL%’@E 1381’8 tﬁk{l{dr fhis, the reaction solutionis,
washed with col avithitae3ings, alsoowia the Nrfunetionvirpthe case micnitregesdcontaining
for 60 mn. in ?-F{E %3917’1 gﬂ: sﬁﬁlﬁﬂu 24033 timé} fn aﬂdehﬁéﬂ matiné 8r
(99% of theory) tate CXLV

3- (tent-Butyl di hiffexend wmhwlpr@eehm vgwﬁfgyﬁ-bﬁfwxm sm%@fgms
1rre|t ;wl fsrn?)d?zol Qnﬁubhbxﬁ@ﬂ{diyl staightt-dhain or\biindHed alk{l, alikyhhit) alkPlatkdxd, 96
mmol) o tert

but yl di net hyl si Iayf%?'\]n%rt ﬁg}fcixyfa%bod'pf]sgb%p‘iﬂ -tﬂ( 2 F?{%)Poﬁgﬂvl f_a%,l'!'rrgﬁﬁﬂliélm f
anyl oxynet hyl py tetdazalyl, beptaatbiazolylcompheylanal ysi s- grade DMF. Q 256 ¢
{2.25 mol ; 1. 15 38d/br ShibsttIRIACHP h Gréupwif thié forndalaORE SRY), oL R62 35
mmol; 1.2 eq.) of N, N-diisopropylam ne are added, and the 91 ~~~~
2003 1V0 98104528 PC TIUS97J13148 O m xture is stirred overni ght at 60' C.
After §fis, eg.g ift hyl acetate is added, and the mixture is then
SUCCESSI ver was ed W th saturated NaHCO- soI ution, 1 N H2S04, and
saturated NaCl solution. The organic phase is dri ed over Na2S04, filtered,
and concentr at eR6, B/ ecarid R8 a98iden(ial 8Pdiffereheanid/) 5 Rf = 0. 35 (tol uene /

et hyl acetate 8: 2) . .
3-(tert-Butyl di nmet hyldg%%ﬁ 8&5‘&%)]( thChZHh t'('5i‘|n|‘ S’Sp? W"—'tﬁg(ﬂpf ?‘h& 6%%'5@‘? 810
(i ndol yI - 5- ani nonet hydéngical diarmer ox diffetently byOpbernyd, mmmiml, )ehtdrine, or is

3-(tergsbutyl di met hylg x%tzdﬁ I4pS

(4-11 ug'?ophenyl) 5- nethét?ﬁhﬂ-‘{f%’%ﬁs?ﬁé t llq[%fr %e&#s Peact duPntonOC?ﬁbogf
anal ysi s grade DVF u ¢RI S'nltrogen with 0.674 ¢ (5 1 mol; 1.3 eq.) of
5-am noi ndole and 0.82 m (4.71 mmol) of N, N-dii sopropyl et hyl am ne

anal ogously to ,i:h&_i structiops_of nple CXLIT. Yield: 2.05 g (95.8% of
t heory) ZO)I'F?’}d aﬁenfge% éﬁ&gyenéta acetate 8:2) Production Exanyles 25
Exanyle 1 stand for trifluoromethyl, yrrolxdmyl or for straight-chain or branched

J1 banzal oxy et hg pﬁv.“ﬁ é@*"@mﬁu%{"% SR PERaly ot B700

PGT/ USO71131 48 F¥fiaprapylesyslohutil, syclopeptyls aysishexgl cydloheptyhl omiphenyl,

Pﬁd“ dgll2 n 10( gbvm&\ #bae¥n ma§t bakyBsehuté@ug %o fzea&@d iH e ideHtaD matine® lor
IS ngy

2-cycl opentyl - déff‘f’ﬁ?f‘ 31"(3'4 ﬂf"ﬁoﬁg}eoﬁﬁ%?ﬁrl's _iffugromethyl, SRAUQPREIBOY B hy |
) 5 pyridi ne- 5- etraightychain erchranched aligt or atkesgowithdup to 4 @arbdonodtorisssalchis e
tetrahygirofuran is added. Next, the mixture is refluxed for 1 h. After
cooling to roomtenperature, 10 m of a 10% potassi um hydroxi de solution is
added. The©Fesulting sedinent is drawn off by suction and boiled off
several tinmes with 10 ml of diethyl ether. The conbi ned nother liquors are

over si 1 ok G5/ Bhof 188 GRS ERgPEL FuflaBR5. KyslonshRd, reriRast, B

Yield: 149 ny (zﬁcléb/eptyl,tdnesmmi fei naphtbyl, qittenlyl carfatyd, whieh ranémpnmtatlyr

2:8) =3f.08 substituted up to 2 times in an identical manner or differently by fluorine,
chlorine, trifluoromethy], trifftuoromethoxy, or by straight-chain or branched
alkyl or alkoxy with up to 3 carbon atoms each,

and the salts thereof.
35 -
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1H-NWMR (CDO 3): 8 =1.32 (t, 3H);1.6-2.1 (m 8H); 2.95 (q, 4H); 3.2]2[\{1}02[]03
1H); 15 4.16 (s, 2H); 4.38 (s, 2H); 7.0-7.6 (m 8H) ppm Exanple

2, 6- Di i{xpenioasssl - 4- (4-f1 uorophenyl ) -5- (1-net hyl i m dazol e-FtTnissomazady| ) - 320
hydr oxynet hyl pyridine ~N N °~ H3C )H 93 2 2 ~ ~ ~ 2003 -wo 9sroaszs

PCTI US97J1324 ri id i 0,947
nmol )Li?of t he ?S%p%%ﬂ@ﬁ%%%ﬁg%@p%qg%%l lug‘l’eglggq\vgg E%Qe ?g] ﬁng¥QWMa%r |,
and t he pagtianlarly preferredein which3 h at roomtenperature. The mixture is
concentrated in a vacuum covered with a |ayer of ethyl acetate) and
adjusted to a pHof 8.0 with a saturated NaHCO3 sol utign, and the organic
phase i sAsepaft@nda f%PheWeWM@éthﬂﬁ spbstitutedipp taXitimes inpridenticalhy |
acetate, and niwweebt Ndiffereily i by pflastifie AichloMf) eetiffhdrontethy], Wedethox ¢l ibed

over 2504, anthlgnCEnt at ed. ch?\lld:. 230 5 b7% ?f theory) Rf = 0.7 .
(tol Bne / et MANYLOF By fiuoriye-gr chlorine-gips beRgyle8i 04518 PCTNSO7/ 131 48
0O The conpounds listed in Tables 1(B) through 5(B) are produced anal ogously
to the procedures of Exanples 1 and 2: Table 1(B): R~ 5 )H Exanpl e No. Rl Rf
(sol vents)3N0. 56 (A12)-_N- N \ N ~4~Ni0.42 (A13) CH3N5~ /0. 12
( A13) COzCH36~Maregyer, ra Prorese fanothe predugtiags of compoundy aording ¢8| the523
PCT/ US97 irhvéntion il fB'ﬁnuﬁ&fl@ ha$béattaistoveted, chdtact@rigéd il that 9 \ N 0.59
(AISi NITON\Y NH0.23 (A12) 11\ ~ 0.4 (A12) ._ Ni N1 12 N/ 0.5
(A12 0\ w13 1 / 0.68 (A13) F3C\ \ 14 ~/ ~ 0.71 (A13) ~N 96

[A] inthecaseof V=0

compounds of general formula (IT)

1
0-
1-

A
g 1
HO-D I N R
_ 4y
L N T
15 —
in which
A, D, L, and T have the indicated meaning,
20 and

Rl  stands for straight-chain or branched alkoxycarbonyl with up to 4 carbon
atoms or for the group of the formula -CH3-O-Si(CH3)oC(CH3)3,

25  arereacted with compounds of general formula (III)
RI-E-Z (Im)

in which
30
R! and E have the indicated meaning

and
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2 2 BUG 2003 WD 98104518 0 Exanpl e 15 5 PCTNS97113248 22 AUG 7003
2,6-Diisopropyl-4-(4-fluorophenyl)-5-(indolyl-5-am nonet hyl

) - 3- hydrQYBe433§| pyridine F N1 / H~\ N OH Anal ogously %53@53%:?2382, 2.3
g (4.21 mmol) of the conmpound from Exanpl E CXLIII is desilylated in

net hangl 2 t hetadsfordalogerS prefeyablyadhlorine oabroming,el d: 720 mg (39. 6% of
theory) 10 Rf = 0.48 (Al13) The conpounds |listed in Table 2(B) are

synt hesi zed according to these instructions: 97 2 2 ~, 111G 2003 wo

9s~odsi s Tmbihertzpbrerts,yoptionallyan theopresencesof-hasesl andyor auxibkary sgentsnasd N
16 0.46 ( Y Sarriedd \ ~ 13)
Lo 20 s Abghtistie g%‘k%ﬁtl‘éﬁ‘ is fheh arlelioe, H%R%?})gﬁﬁ( & the mearihg ot th Fiobd
Table 3(BRR»~ H~ HH~HRI-E-O ~ ~~ ~OHL N~ T

Ex. RL7Bl - E' TLRf (sol vent ) 22F4- F' C6HACH{ CH3nCH( CH3) 20. 43( A5) 23F ~F3- C6HACH( CH
3) 2CH{ CH3) 20. 4024F~F3- C6HACH( CH3) 2CH( CH3y10. 47{ ~) 25- CF3' C6H4CH( CH3) 2CH( CH3)
20. 41( AS) 2BF4- F- C6H4{ CH2) 2CH( ~) 2CH( CH3) 20. | 7{ 27H2- ~3- CbH4{ CH2) 2CH{ CH3) 2CH( C
H3) 20. 3828F2- F- C6H4( CH?J2CH( CH3) 2CH( CH3) 20. 16{ ~) 29F 1' ~3' C6H4CHCH3CH( CH3~CH
(CF5) 20, 1 hBOF g b br ZeACHI ISR @ URORAY ShaFiba OBy RHEHBIR kO
NCH2 CH2 CH( CH3) zonireng)dsoofgeneralifpzamia () i dy| ) CH2CH{ CH3r 1CH( CH3) 20. 16( A9)

2 2 ~qpi 2003 PCTIUS97113248 99 2 2 AUG 2003 WO 98! (W18

Ex. RL7RZ- ETLRf ( sol vent ) 34F(3- PYndYl ~2~( @13) 2~( ~3r 10. 20( A9) 35F( 2- pyri dyl ) CH2
CH( CH, 3) 2~(~3r 10. 38( A9) F4- Ph- CGH4C%3 %9(_&?;3) z0.24(A4) 37F3- Ph- C. ~, HACH( CH
3) 2CH( CH3~0. 27( A4) 38F2- nh- C6h14CH( ( ) 20.( A4) 39F4- F- C6HA( ~?~3~(~3
ric ' 1(~13)20.14( 40 FN ~ ~ N - C6Ha~1(6&8)2~(~3)20. 13N ~/ (A9) 41F(1

napht hyl ) CH2CH( CH3~CH( CH3) 20. 14( A3) F2- napht hyl ( CH2) 2CH( CH3) 2CH( CH3) 20. 1543F
1- napht hyl ( CH2) 2CH( CH3) 2CH( CH3) 20. 15( 44FC6F154- F- CbH4CH( CH3) 20. 54( A5) 45F" 1-
F- 061' 144-iFvd6eh CH( CH3) 20. 4246F4- ~3- C6HA™ 1- F- C6H4~( ~) 20. 4047F~3- C6H44- F- C6H
4CH( CH3) 20. 45A5) el gF2- OF3- 06H44- F

C~CH »33( AS) 49F4- F- O6HA( CHR) 24 F- O6HACH 20. 1S( A3) 50H2- CF3- C6f 34(C
H2) 2'(%@ @5 1 Eﬂ?gf(‘%ﬁ%’%%bwl Yréo %gél?gm atoms, (

————

into compounds of general formula (V)

o A
- 1
RI§-07 Y YN
i | (V)
L N T
20
in which
A,D,L, T,R1], and R12 have the indicated meaning,
and these are then reacted with compounds of general formula (VI)
25

- RLE-V-H (VD)
in which
30 Rl E,and V have the indicated meaning,

and reductive separation is carried out,
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Z 2 AUG 2003 = WD 98104578 27 AUG 2003

Ex. Ri ~Ri - ETLRf (80l vent ) 51F2' F' C6H4( CH2) 24- F' C6HACH( CH3) 20. | 4( A3) 52F4- CF3- C6
H4 CHCHMo JalaBe@H( CH3) 20. 11( A3) 53F3- CF3- C6H4( CH2) 24- F~6HA Gidriiédy/ 25248 3A5) 54F3-
CF3- C6H4CHCH34- F- C5HACH( CH3~0. 42( A5) 55Fp4- F- C( ~CH( CH3) Z0. 48NCH2CH2( A9) 56F( 2
- pyr* ¢ dyl ) CH24- F- CE, HACH( CH3) 20. 20( A9) 57F( 3- PYndYI ~H24- F- C~CH( CH3) 20. 19( A9)
58F" ~ F- OBHA( CH~34- F- C( . , Ei , ~CH( CH3) 20. 3359F( 4- pyr i dyl ) CH24- F- O6Fi 4CH( CH3) 2
0. 25( A113%9 Pvtlpnaﬂbmyommmnmmﬂanddd aHirersiwed3262F
" i - Ph- Co5¢¢afiedatiddrtd Elstar{adp methdab! hyl ( CH2) 4- F- C~CH( CH3) 20. 33( A5) F1-n
apht hyl (CH2) 4- F- C6HACH CH3) 20. 3265F2- napht hyl ( CH2) 24- F- C6l - | 4CH( CH3) 20. 3466
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Suitable solvents for this process are inert organic solvents which do not
change under the reaction conditions. These include ethers such as diethyl ether or
tetrahydrofuran, halocarbons such as dichloromethane, trichloromethane,

5 tetrachloromethane, 1,2-dichloroethane, trichloroethane, tetrachloroethane,
1,2-dichloroethane, or trichloroethylene, hydrocarbons such as benzene, xylene,
toluene, whéxane, cyclohexane, or petroleum fractions, nitromethane,
dimethylformamide, acetone, acetonitrile, or hexamethylphosphoric triamide. It is
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0 also possible to use mixtures of the solvents. Dichloromethane, tetrahydrofuran,
toluene, or dimethylformamide are particularly preferred.

In general, as auxiliary agents for the process according to the invention,
inorganic or organic bases may be used. These preferably include alkali hydroxides
5 such as sodium hydroxide or potassium hydroxide, alkaline earth hydroxides such
as barium hydroxide, alkali carbonates such as sodium carbonate or potassium
carbonate, alkaline earth carbonates such as calcium carbonate, or alkali or alkaline
earth alcoholates such as sodium or potassium ethanolate, sodium or potassium
methanolate, or potassium tert-butylate, or organic amines (trialkyl(C1-Cg)amines)
10 such as triethylamine, or  heterocyclic = compounds such as
1,4-diazabicyclo[2.2.2Joctane (DABCO), 18-diazabicyclo[5.4.0Jundec-7-ene (DBU),
pyridine, diaminopyridine, methylpiperidine, or morpholine. It is also possible to
use alkali metals such as sodium and hydrides thereof such as sodium hydride as
bases. Sodium and potassium carbonate and triethylamine are preferred.
15
As bases, the usual strongly basic compounds can be used for the individual
steps. These preferably include lithium organic compounds such as n-butyl lithium,
sec-butyHithium, tert-butyl lithium, or phenyl lithium, or amides such as lithium
diisopropylamide, sodium amide or potassium amide, or lithiumhexamethylsilyl
20 amide, or alkali hydrides such as sodium hydride or potassium hydride. N-butyl
lithium or sodium hydride should preferably be used.

The bases are used in a mixture of 1 mole to 5 moles, and preferably 1 mole
to 3 moles, relative to 1 mole of the compound of general formula (II).

25
In general, the reaction is carried out in a temperature range of 0°C to 150°C,

and preferably from +20°C to +110°C.

The reaction can be carried out at normal, increased, or reduced pressure
30 (for example, 0.5 to 5 bar). In general, the reaction is carried out at normal
pressure. -

As derivatizations, the following types of reactions are cited as examples:
oxidations, reductive separation, reductions, hydrogenations, halogenation,
35 Wittig/Grignard reactions, and amidation/sulfoamidation.
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0 Suitable solvents are ethers such as diethyl ether, dioxane, tetrahydrofuran,

or glycol dimethyl ether, or hydrocarbons such as benzene, toluene, xylene,
hexane, or cyclohexane, or petroleum fractions, or halocarbons such as
dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene, or
trichloroethylene, or chlorobenzene, or ethyl acetate, or triethylamine, pyridine,

5 dimethyl sulfoxide, dimethyl formamide, hexamethylphosphoric triamide,
acetonitrile, acetone, or nitromethane. It is also possible to use mixtures of said
solvents. Dichloromethane is preferred.

Suitable organometallic reagents are Grignard systems such as
10 Mg/bromobenzotrifluoride  and  p-trifluoromethylphenyl  lithium.  The
Mg/bromobenzotrifluoride system is preferred.

The reductions and derivatizations are carried out according to the
above-mentioned methods.
15
In general, the reductions are carried out in ethers such as dioxane,
tetrahydrofuran, or diethyl ether, or in hydrocarbons such as benzene, hexane, or
toluene. Toluene and tetrahydrofuran are preferred.

20 Suitable reductants are complex metal hydrides such as lithium aluminum
hydride, sodium cyanoborohydride, sodium aluminum hydride, diisobutyl
aluminum  hydride, dimethoxymethyl aluminate  sodium  salt, or
sodium-bis(2-methoxyethoxy) dihydroaluminate (Red-Al). Diisobuty! aluminum
hydride and dimethoxymethylaluminate sodium salt are preferred.

25

The reductant is generally added in the amount of 4 moles to 10 moles, and
preferably from 4 moles to 5 moles, relative to 1 mole of the compound to be
reduced.

30 The reduction generally takes place within a temperature range of -78°C to
+50°C, preferably from -78°C to 0°C, and particularly preferably at -78°C,

depending on the choice of both the reductant and the solvent.

The reduction generally takes place at normal pressure, but it is also possible
35 to work at inereased or reduced pressure.
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0 However, the reductions can also be carried out with reductants that are

suitable for the reduction of ketones to hydroxy compounds. Particularly suitable
in this regard is reduction using metal hydrides or complex metal hydrides in inert
solvents, if appropriate, in the presence of a trialkyl borane. Preferably, the
reduction is carried out using complex metal hydrides such as lithium borohydride,

5 sodium borohydride, potassium borohydride, zinc borohydride, lithium
trialkylborohydride, or lithium aluminum hydride. More preferably, the reaction is
carried out using sodium borohydride in the presence of triethyl borane.

The hydrogenation takes place according to the customary methods using

10 hydrogen in the presence of noble metal catalysts such as Pd/C, Pt/C, or Raney

nickel in one of the above-mentioned solvents, preferably in alcohols such as

methanol, ethanol, or propanol, within a temperature range of -20°C to +100°C,
preferably from 0°C to 50°C, at normal pressure or elevated pressure.

15 As derivatizations, the following types of reactions are cited by way of
examples: oxidations, reductions, hydrogenations, halogenation, Wittig/Grignard
reactions, and amidation/sulfoamidation.

————-_

The customary strongly basic compounds can be used as bases for the

20 individual steps. These preferably include organolithium compounds such as

n-butyl lithium, sec-butyl lithium, tert-butyl lithium, or phenyl lithium, or amides

such as lithium diisopropylamide, sodium amide, or potassium amide, or lithium

hexamethylsilyl amide, or alkali hydrides such as sodium hydride or potassium
hydride. n-butyl lithium or sodium hydride are particularly preferred.

Furthermore, the customary inorganic bases are suitable bases. These
preferably include alkali hydroxides or alkaline earth hydroxides such as sodium
hydroxide, potassium hydroxide, or barium hydroxide, or alkali carbonates such as
sodium carbonate, potassium carbonate, or sodium hydrogencarbonate. Sodium

30 hydroxide or potassium hydroxide are particularly preferred.

Alcohols such as methanol, ethanol, propanol, or tert-butanol are also

suitable solvents for the individual reaction steps. Tert butanol is preferred.

35 It may possibly be necessary to carry out several reaction steps under a
protective gas atmosphere.
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The halogenations generally take place in one of the above-mentioned
chiorinated hydrocarbons, with methylene chloride being preferred.

Diethylamino sulfur trifluoride (DAST) or SOCIy, for example, are suitable

halogenation agents.

The halogenation generally takes place within a temperature range of -78°C
to +50°C, preferably from -78'C to 0°C, and particularly preferably at -78°C,
depending on the choice of both the halogenation agent and the solvent.

The halogenation generally takes place at normal pressure, but it is also
possible to work at increased or reduced pressure.

The customary reagents are suitable as Wittig reagents. 3-Trifluoro-
methylbenzyltriphenylphosphonium bromide is preferred.

In general, one of the above-mentioned bases is suitable as a base,
preferably Li-bis-(triethylbutyl)amide.

The base is used in an amount of 0.1 moles to 5 moles, preferably 0.5 moles
to 2 moles, in relation to 1 mole of the parent compound.

The reaction with Wittig reagents is generally carried out in a temperature
range of 0°C to 150°C, preferably at 25°C to 40°C.

The Wittig reactions are generally carried out at normal pressure. However,
it is also possible to carry out the process at reduced or high pressure (e.g., within a
range of 0.5 to 5 bar).

The compounds of general formula (II) are known in part or new and can
then be praduced from the corresponding dihydropyridines of general formula
(VII) B

A
R'30,C CO,R'
_ || (VID)
L N T
H
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0 in which

A, L, and T have the above-indicated meaning,

and

R13 and R14 are identical or different and denote straight-chain or branched
alkyl with up to 4 carbon atoms,

through oxidation into the corresponding pyridines and finally depending
10 on the substituents a reduction according to conventional methods can be carried

out.

Suitable solvents for the oxidation are ethers such as diethyl ether, dioxane,
tetrahydrofuran, or glycol dimethyl ether; or hydrocarbons such as benzene,
15 toluene, xylene, hexane, or cyclohexane, or petroleum fractions, or halocarbons
such as dichloromethane, trichioromethane, tetrachloromethane, dichloroethylene,
or trichloroethylene, or chlorobenzene, or ethyl acetate, or triethylamine, pyridine,
dimethyisulfoxide, dimethylformamide, = hexamethylphosphoric  triamide,
acetonitrile, acetone, or nitromethane. It is also possible to use a mixture of said

20 solvents. Dichloromethane is preferred.

Suitable oxidants are, for example, 2,3-dichloro-5,6-dicyanobenzoquinone,
pyridinium chlorochromate (PCC), osmium tetroxide, and manganese dioxide. For
the above-mentioned step, 2,3-dichloro-56-dicyanobenzoquinone (DDQ) is

25 preferred.

The oxidant is introduced in an amount of 1 mole to 10 moles, preferably 2
moles to 5 moles, relative to 1 mole of the compound of general formula (VII).

30 The oxidation generally takes place within a temperature range of -50°C to
+100°C, preferably from 0°C to room temperature. -

The oxidation generally takes place at normal pressure. However, it is also
possible to carry out the oxidation at increased or reduced pressure.
35 -
The dihydropyridines of general formula (VII) are known per se or can be
produced by customary methods.
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The compounds of general formulas (III), (IV), and (VI) are known per se or
can be produced by customary methods.

The compounds of general formula (V) are new or can be manufactured as
described above.

The 3-heteroalkyl-aryl-substituted pyridines according to the invention
possess valuable pharmacological properties that are superior to those of the state
of the art; in particular, they are highly effective inhibitors of cholesterol ester
transfer proteins (CETP) and stimulate reverse cholesterol transport. The active
compounds according to the invention cause a reduction in LDL cholesterol levels
in the blood, while at the same time increasing HDL cholesterol levels. They can
therefore be used for the treatment of hyperlipoproteinemia or arteriosclerosis.

The invention additionally concerns the combination of compounds
according to the invention with a glucosidase and/or amylase inhibitor for the
treatment of familial hyperlipidemia, obesity (adiposis), and diabetes mellitus.
Within the context of the invention, glucosidase and/or amylase inhibitors are, for
example, acarbose, adiposine, voglibose, miglitol, emiglitate, MDL-25637,
camiglibose (MDL-73945), tendamistate, AI-3688, testratin, pradimicin-Q, and
salbostatin. -

The combination of acarbose, miglitol, emiglitate, or voglibose and one of
the above-mentioned compounds of general formula (IB) according to the
invention is preferred.

CETP Inhibition Test

1. Obtaining CETP

- CETP was obtained in partially purified form from human plasma by
differential centrifugation and column chromatography and was used for
testing. In so doing, human plasma was adjusted with NaBr to a density of
1.21 g/ml and was centrifuged for 18 h at 50,000 rpm at 4°C. The bottom
fraction (d>1.21 g/ml) was applied to a Sephadex® Phenyl-Sepharose 4B
(Pharmacia) column, washed with 0.15 m NaCl/0.001 m Tris HCl, pH 7.4,
and then eluted with dist. water. The CETP-active fractions were pooled,
dialyzed against 50 mM Na acetate, pH 4.5, and applied to a CM-Sepharose®
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0 (Pharmacia) column. They were then eluted with a linear gradient (0-1 M
NaCl). The pooled CETP fractions were dialyzed against 10 mM Tris HC],
pH 7.4, and were then further purified by chromatography over a Mono Q®

column (Pharmacia).

5 2 Obtaining radioactively-labeled HDL
50 ml of fresh human EDTA plasma was adjusted with NaBr to a

density of 1.12 and centrifuged at 4°C for 18 h at 50,000 rpm in the Ty 65
rotor. The upper phase was used to obtain cold LDL. The lower phase was
dialyzed against 3 x 4 1 PDB buffer (10 mM Tris/HCI, pH 7.4, 0.15 mM NaCl,
10 1 mM EDTA, 0.02% NaN3). 20 ul of 3H cholesterol (Du Pont NET-725; 1

-uC/ul dissolved in ethanol) was subsequently added per 10 m! of dialysis
residue volume and incubated for 72 h at 37°C under N».

The sediment was then adjusted with NaBr to a density of 1.21 and
15 centrifuged in the Ty 65 rotor for 18 h at 50,000 rpm at 20°C. The upper
phase was obtained, and the lipoprotein fractions were purified by gradient
centrifugation. In so doing, the isolated, tagged lipoprotein fraction was
atjtisted with NaBr to a density of 1.26. Every 4 ml of this solution was
covered in centrifuge tubes (SW 40 rotor) with 4 ml of a solution with a
20 density of 1.21 and 4.5 ml] of a solution with a density of 1.063 (density
solutions from PDB buffer and NaBr) and then centrifuged for 24 h at 38,000
rpm and 20°C in the SW 40 rotor. The intermediate layer between the
density of 1.063 and 1.21 that contained the labeled HDL was dialyzed
against 3 x 100 volumes of PDB buffer at 4°C.
25 The dialysis residue contained radioactively-labeled 3H-CE-HDL,
which was adjusted to approx. 5 x 106 cmp per ml and used for the test.

3. Conducting the test
In order to test the CETP activity, the transfer of 3H cholesterol ester

30 from human HD lipoproteins to biotinylated LD lipoproteins was measured.
The reaction was ended by adding Streptavidin-SPA® beads
(Amersham), and the transferred radioactivity was determined directly in

the liquid scintillation counter.
In the test batch, 10 pl of HDL-3H cholesterol ester (~50,000 cpm) was
35 incubated for 18 h at 37°C with 10 u of biotin-LDL (Amersham) in 50 mM
HEPES / 0.15 m NaCl / 0.1% bovine serum albumin / 0.05% NaN3, pH 7.4,

with 10 pl of CETP (1 mg/ml) and 3 ul solution of the substance to be tested
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0 (dissolved in 10% DMSO / 1% BSA). Then, 200 ul of the SPA-Streptavidin
bead solution (Amersham TRKQ 7005) was added, and the mixture was
further incubated for 1 h under agitation and subsequently measured in the
scintillation counter. Corresponding incubations with 10 ul buffer, 10 pl
CETP at 4°C, and 10 ul CETP at 37°C served as controls.

5 The transferred activity in the control batches with CETP at 37°C was

assessed as 100% transfer. The substance concentration in which this transfer
was reduced by half was indicated as the ICsq value.

Syrian golden hamsters from the company's own breeding were
10  anesthetized after fasting for 24 h (0.88 mg/kg atropine, 0.80 mg/kg Ketavet® s.c.,
30' later 50 mg/kg Nembutal ip.). The jugular vein was then exposed and
cannulated. The test substance was dissolved in a suitable solvent (as a rule, Adalat
placebo solution: 60 g glycerin, 100 ml HyO, ad 100 ml PEG-400) and administerec
to the animals via a PE catheter inserted into the jugular vein. The control animals
15 received the same volume of solvent without any test substance. The vein was
then ligated and the wound closed up. At different intervals--up to 24 h after
administration of the test substance blood was drawn from the animals by
puncture of the retroorbital venous plexus (approx. 250 pl). _Coagulation was
completed by incubating at 4°C overnight, and the blood was then centrifuged for
20 10 minutes at 6,000 g. The cholesterol and triglyceride content in the serum
obtained in this manner was determined using modified commercially-available
enzyme tests (cholesterol enzymatic 14366 Merck, triglyceride 14364 Merck). The
serum was diluted in a suitable manner with physiological saline solution. 100 pl
serum dilution was mixed with 100 ul of test substance in 96-well plates and
25 incubated for 10 minutes at room temperature. The optical density was then
determined with an automatic plate reader at a wavelength of 492 nm
(SLT-Spectra). The triglyceride/cholesterol concentration contained in the samples

was determined using a parallel-measured standard curve.

30 The determination of the HDL cholesterol content was carried out after
precipitation of the lipoproteins containing Apo B by means of a reagent mixture
(Sigma 352-4 HDL cholesterol reagent) according to the manufacturer's
instructions.

35 In attempting to determine oral efficacy, the test substance, which was
dissolved in DMSO and suspended in 0.5% methylcellulose, was administered orally
to Syrian golden hamsters from the company's own breeding via a pharyngeal
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tube. The control animals received identical volumes of solvent without any test
substance. Feed was then withheld from the animals, and blood was drawn at
different intervals--up to 24 h after administration of the substance--via puncture of
the retroorbital venous plexus. Further processing was carried out as described

above.

The new active compounds can be converted in a known manner into the
customary formulations, such as tablets, coated tablets, pills, granules, aerosols,
syrups, emulsions, suspensions, and solutions, using inert, nontoxic,
pharmaceutically-suitable excipients or solvents. In this connection, the
therapeutically-active compound should be present in each case in a concentration
of about 0.5% to 90% by weight, i.e., in amounts that are sufficient to achieve the
dosage range indicated.

The formulations are prepared, for example, by extending the active
compounds using solvents and/or excipients, if appropriate using emulsifiers
and/or dispersants, with it being possible, for example, in the case of the use of
water as a diluent, to use organic solvents, if appropriate, as auxiliary solvents.

Administration takes place in a customary manner, preferably orally or
parenterally, in particular, perlingually or intravenously.

In the case of parenteral use, solutions of the active compound can be
employed using suitable liquid excipients.

In general, it has proved to be advantageous in intravenous administration
to administer amounts of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5
mg/kg of body weight, to obtain effective results, and in oral administration, the
dosage is about 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg of body weight.

In spite of this, it may be necessary to deviate from the amounts mentioned,
depending on the body weight or the type of administration route, individual
response to the medication, the type of formulation thereof, and the time or
interval at which administration takes place. Thus in some cases, it may be
sufficient to manage with less than the minimum amount previously mentioned,
whereas in other cases, the upper limit mentioned must be exceeded. If larger
amounts are administered, it may be advisable to divide these into several
individual doses over the day.
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0
L Mobile solvents for thin-layer chromatography
Al = PE98:EE2
Ay = PE95:EE5
5 Az = PES :EE1
Ay = PE85:EE 15
A = PES8 :EE2
Ag = PE75:EE25
A7 = PE7 :EE3
10 Ag = PE 65 : EE 35
Ag = PE6 :EE4
Alp = PE 55:EE 45
Al = PE1 :EE1
Ay = Toluene/ethyl acetate 1/1
15 Az = Toluene/ethyl acetate 8/2
Ay = Acetonitrile/water 9/1

PE = petroleum ether; EE = ethyl acetate

20 Examplel
1,4-Dihydro-2-cyclopentyl-6-ethyl-4-(4-fluorophenyl)pyridine-3,5-
dicarboxylic acid-3-methylester-5-ethylester

25

6.2 g (50 mmol) of 4-fluorobenzaldehyde, 8.5 g (50 mmol) of 3-amino-
cyclopentylprop-2-ene-carboxylic methylester, and 72 g (50 mmol) of
4-methylacetoacetic ethylester are heated for 18 hours to 130°C while stirring.

30 After cooling to room temperature, chromatography is carried out over silica gel
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Yield: 2.8 g (14% of theory)
R¢ (ethyl acetate / petroleum ether 2: 8) = 0.31

5
Example 11
2-Cyclopentyl-6-ethyl-4-(4-fluorophenyl)pyridine-3,5-dicarboxylic
acid-3-methylester- 5-ethylester
F
H3COOC_A_-COOC,H;
I ~
N
10

28 g (698 mmol) of 14-dihydro-2-cyclopentyl-6-ethyl-4-(4-fluoro-

phenyl)pyridine-3,5-dicarboxylic acid-3-methylester-5-ethylester is dissolved in 100

ml of absol. methylene chloride, and after addition of 1.6 g (6.98 mmol) of

15  2,3-dichloro-5,6-dicyano- p-benzoquinone (DDQ), the mixture is stirred for 1 hour

at room temperature. After this, it is drawn off by suction over diatomaceous earth

and concentrated in a vacuum. The residue is chromatographed over silica gel (100

g of silica gel, 230-400 mesh, d 3.5 cm, mobile solvent ethyl acetate / petroleum
ether 5:95).

20 Yield: 2.1 g (75.4% of theory)
R¢ (ethyl acetate / petroleum ether 1:9) = 0.56

1H-NMR (CDClg): &= 0.95 (t, 3H); 1.32 (t, 3H); 1.6 - 2.1 (m, 8H); 2.83 (q, 2H);
3.14 (m, 1H); 3.53 (s, 3H); 4.02 (q, 2H); 7.0-7.3 (m, 4H) ppm.

25 Example I1I and Example IV

2-Cyclopentyl-6-ethyl-4-(4-fluorophenyl)-3-hydroxymethylpyridine-5-
carboxylic acid ethylester (Example IIT) and
2-Cyclopentyl-6-ethyl-4-(4-fluorophenyl)-5-hydroxymethylpyridine-3-
30 carboxylic acid methylester (Example IV)
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F
COOC,H
HO | X s H,CO00C | Xy “oH
~ r/
N N
(1) )

10

15

20

Under argon, 21 g (526 mmol) of 2-cyclopentyl-6-ethyl-4-(4-
fluorophenyl)pyridine-3,5-dicarboxylic acid-3-methylester5-ethylester is dissolved
in 50 ml of absol. toluene. 26.6 ml of diisobutyl aluminum hydride (1 M solution in
toluene) is added dropwise to this solution at -60°C. After this, the mixture is
stirred for 15 minutes at -60°C, and the reaction solution is then cooled at -30°C for
18 h. After heating to 0°C, 50 ml of water is added, and the resulting sediment is
drawn off by suction and washed 4 times with 50 ml of ethyl acetate. The aqueous
phase is washed with 100 ml of ethyl acetate, and the combined organic phases are
shaken out with 150 ml of saturated sodium chloride solution, dried with sodium
sulfate, and concentrated in a vacuum. The residue is chromatographed over silica
gel (100 g of silica gel, 230-400 mesh, d 3.5 cm, mobile solvent ethyl acetate /
petroleum ether 15:85).

Yield (Example II): 0.263 g (13.5% of theory)
R¢ (ethyl acetate / petroleum ether 2:8) = 0.42

1H-NMR (CDCl3): §=0.95 (t, 3H); 1.28 (t, 3H); 1.6-2.1 (m, 8H); 2.76 (g, 4H);
3.55 (m, 1H); 3.97 (q, 4H); 4.48 (d, 2H); 7.0-7.3 (m, 4H) ppm

Yield (Example IV): 0.907 g (48.3% of theory)
R¢ (ethyl acetate / petroleum ether 2:8) = 0.32

1H-NMR (CDCl3): & =1.32 (t, 3H); 1.6-2.1 (m, 8H); 2.97 (t, 3H); 3.06 (m, 1H);
_ 3.45 (s, 3H); 4.45 (d, 2H) ppm.

The compounds shown in Table I(B) are produced analogously to the
instructions for Examples [-IV:
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Nch N PGTNS97113248 t25 2 2 Anf, 2003 -wo 9sroesis rcrnrss-n3~s @ 2 AUG 2003
Detail ed description with reference to conuounds of general fornmula (1C In
the abovwossoas8ural formula (1C) the following terms havd@GHESH R4 at ed
meani ngs: The term al kyl nmeans al kyl groups which are straight chain or
branched %ﬁmxxm desi gnat ed nunber of carbon atons. Exanples of such
al kyl gro are netnyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
tertiary butyl, pentyl, isopentyl, hexyl, and isohexyl. The term cycl oal kyl
means an al kyl 2 topdmtydlaé-e&\ylﬂ—(%ﬁubmphen(yl)aa-r(i}-mgﬂantbmeﬂtydbm}{lm

de5|gnated n i nclude the 10 cycl opropyl,

cycl obut yl e@ﬁ@?@%@ﬁPﬁgggcyéﬁgﬁg§§ gR%ycloheptyl groups. The tern1a|koxy
means a group in which the al kyl portlon is straight or branched and has

t he designated nunber of carbon atons. Exanpl esFof suct al koxy groups are
met hoxy, ethoxy, propoxy, isopropoxy, butoxy, igobutoxy, tertiary butoxy,

pent oxy, isopentoxy, hexoxy, and isohexoxy. 1§ T term all canoyl neans

groups of formula -C(O-al kyl in which the al kil g oup has the designated
nunber of carbon atons. Exanpl es include: acet propi onyl aad but anoyl . -

The term al kanoyl oxy neans qggyps of formula - O C»ﬁg56é&§|n whi ch the

al kyl group has the designat'e® o qrars > fpl es i nclude 20
-OC(O CH3, -0OC(O C2H5, and - CIXC) The te n1a|koxycarbony| means groups

of fornmula -C(O O al kyl in which al : he desi gnated nunber

of carbon atons. Exanpl es include -CXC» O OC2H5, and - C( O OC3H-~.

The tesm cycl oal kyl -al kyl nmeans groups i¥ ich an al kyl group bears a 25

cycl oal kyl substituent, and the cycloal kyl and al kyl portions each contain

t he desi gnated nunber car ons Exa nc e - C2H4- The
t erm phenyl - al RL:S %&@gqv‘wﬁg ‘-?fa £\fo'ﬂ’F'(:"l?e&FV éé‘ﬁ@\yﬁﬁ?dﬂﬁ“wﬁ@r‘xﬁﬁgﬁ‘}mx)"
substit uenheﬂ@mplyxha&:eaa-kaﬁbon li¢ iacid ethylesters disselvédsing Baltnecbfnumr dithethi bon

| ht h al kyl
ar oups i 1 IGFFERLR B5ARged %Bw%eiﬁi CRRRABRE g Aeobeision B SERE 0%
porti dd cantredlynef soiute hiydrided80%) it &rmbbf chnie&nylefbmmx&gm ssbsequém!di)e

- CZH--C p e ﬁsgr yr | kyl PS1k
bears a pyr] de-q] su s':r? ue?f%h4 aé’r%d t.he aI g&%‘]tl on con %s na?ed
nunber of fB‘Q‘@&?B@ thylbenayl B@&Fﬂﬂ dissoly Omy_az'elde lS

9ﬁ| 04528 %n%l M&ﬁu&ﬁ&&s@@ﬁddu&'&shﬂ%g%&nﬂm paatirel Im‘feftl addie6a &?S%QBE
chain or s. ha e. des carbon ato

cont ai ni n QF‘S g‘é&b@f"g’&iﬁq&e‘%‘gﬁyﬁ@@@ &Fﬁgf'ffggt € etn'i?F and tﬁl
pr opeid51- y:bmkgineqbeatth gtetatedphases care1shdkenThut tveitim M) myingf sabmateds sodiught
chain or %%HJ@SoI%BHPEnQ&‘%ﬂH sBB iﬂﬁ@%ﬁ(ﬁ{h @ #&%%rJJQQcLﬁ{uR”ETﬁQd

contai ning a carbon-carbon triple e eth

propyn- | - yesidug 5 ghrpmatggraphed P@?"ms RogRin( aBsOf rFéhcﬁaS Oa%IQS’nE“eSh
fluorine, difmetdr®5 chi, andbik: siﬂdentcuihylleaceﬁte ﬁfémle&ﬁbéﬂiefrut%d is defined
inplicitly by t elsde’ﬁﬁ”l?' a(9§ O)Jg ts disclosed for the various
substituted gr b1 Si on of neral 10 formula (1C).
These2Pi sts of RXhxalpe g Y%%FSﬁtFt UB?FF eympethe St‘e‘n #d to bé considered as
limting; thosdmNMReg:mmgt)*e-aMs , BH)f EQQQB'BH) 1R 1qe8HE 2178 %H
substituents can als I rtain of the above defined te

occur nore than oncé%(mhg% %ﬁél&b%l‘i@ﬂe@, RENekM2 ndH)pd0-26dm, 8H)
occurrence each ter r}ﬁha” be defined 15 i ndependently of the other.
Preferred and nost ?ef erred groups constituting the conpounds of general
formula'-C) are as follows: X preferably represents CRg. 20 Wien X i s CRS,
R8 is2preferably hydrogen, halogen, trifluoronmethyl or (ClCl10) alkyl. Rg is
nost preferably hydrogen. Rla and Rlb preferably are independently
trifluoronethyl, (Cl-Cl10)-alkyl, substituted (Cl-C10)-alkyl,

(C2-d p)-al kenyl, substituted (C2-C10)-al kenyl, (C3C~}-cycloal kyl, or
(C3-C7)-cycloalkenyl. Rla and R b nost preferably are 25 i ndependently
(d-C()-al kyl or {C2-C6~al kenyl. R2 is preferably (d-d p)-al kyl,
substituted (O -C10)-al kyl, (C2-C10)-al kenyl or substituted

(C2-Ca0) - al kenyl . The substituents on the substituted al kyl and substituted
al kenyl R2 groups preferably are independently from1l to 3 of hal ogen,
phenyl , substituted phenyl, -C(O NR4R5, or -S(O nR~ wherein mis 0,1, or 2.
Most 30 preferably, the substituents are h%lVogen or -S(O nmR~ wherein meO.
The groups R4 and RS are preferably independently hydrogen, (Cl-C6) alkyl,
(C3=C6) - al kenyl , (C3-Cy~cycl oal kyl, phenyl, substituted phenyl,

phenyl - (Cl Cg) - al kyl, ~ substituted phenyl-(d -C6)-al kyl, naphthyl,

substi tuted napht hyl, naphthyl-(d -C6)-al kyl, or substituted

napht hyl - (Cl1- C6) - al kyl . R4 and R5 are rmst 35 pr ef er abI y -i ndependently

. .



R3 is preferably (Cl-C6) al kanoyl, substituted (O -C6)-al kyl, or 27 AUG 2003
substituted (Cg-C6)-al kenyl, wherein the substitutents are preferably from
1 to 3ayshigasy oroups. Most preferably, R3 is substitutmdri(§3mess- al kyl or
substituted (C3-C6) 15 al kenyl where the substitutents are from1 to 2

hydr ¢< Egroui)sgziref erences for the aromatic and heteroaromatic groups Ar
of st la (1C) are presented bel ow. Conpounds of general
formula (I C) are further classiCed into four subsets represented by

structural E‘ﬂﬁ?_? | o]
4- het eroaryl - gUbsﬁg?ﬁfggXi@;ﬂ megﬂ ﬁd%bﬁ?ﬂ &%%d%{lcsal%) ﬁieés?xﬂegte}
het eroaryl -substituted benzenes, and aryl-substituted benzenes. The

4- het eroaryl pyridi ne conpounds included A&
formula |AA'" R R NRb 25" ~ 1A whepgin Ra and R b are independently .
trifluoronethyl, (d-d p~alkyl) substit N( C1- d p~al kyl,

{C2-d p)-al kenyl, substituted (C2-d p)-4 I, {C2-d p)-al kynyl,
substituted (C2-d p~al kynyl, (C3-C~)-cychwydl kyl, (C3-C~)-cycl oal kenyl, or
(C1-C6) 30 al kanoyl. The substit n ed al kyl, substituted
al kenyl, and substituted al kynﬁ]ﬁgﬁ)g RS @b%ﬁtére |ndependently from
1to 3 of, for 128 2 2 A~-G 2003 - WO |8J0528 PCT/ US971137?. 48 0 exanpl e,
- OR4, -C(O)R4, -COZR4, -C(O NRAR5, 4 BN enyl which is optionally
substituted with from1l to 3 of, for ¢ al ogen, (C1-CA4)-allcyl, or
(Cl-A)-al koxy groups. The groups R4 and R5 are independently hydrogen,
(Cl- ®}-al kyl, (C3-0C6)al kenyl, (C3-C~)-cycloal kyl,

5. A I I R R o

substutus@uhﬁapht vl 6ﬁaphshy| 6.41- ammael)y| ofor y m-a&-duwpmpyM-
napht hyl (4 fhofdp Hia' SOgichibdx§ Bé%cm‘&&ﬁgﬂé&%th{‘ﬁogdnﬂhéméha sis

substltut ed na I nd R5 S are r_ex ogen,
cyano, tBFf afq Ch?%@%‘%{&bj m(%:l‘s dﬁ‘fnaﬁﬂ’dﬁg &?roﬁpr@\ ator ‘F&mgnd

R5 nHy beemperatulrel o@&ehﬂrus tibisfdramn Qxﬂb&)mtxﬁ‘tdb)vm didtormaiceotiiearshat thet s r

?2 d0S 1ar ﬁ'\ét@?ﬁ&%{ig p?;l %jé)ogen 1 -a k pf“g)e'@rfﬁé'?’r% ?a@t\ tﬂn%)& or

pheny! - ( éfiedsgn JnRrgnesipgn syl ete1 @Wﬂ“@ﬂgs’ﬂ fuyeenune) tig gesiguey is,
(C2-C10) cﬁid&ﬁﬂb@raﬁﬁe@ whsd colungsl (1002 ©F Gilical WU-ZSG et Hiaetery 6 cm,
substitute i al ké%@écégﬁr) ycl oal -(Cl-Co) - al kyl, or
substit utd %'% C],'(SS}A) al kyl . The substitt~ts on the

subsi3 t uted athgld 5.8Lgo(§ﬂﬂ%béthamlry)enyl substi t ut ed aI kynyl and
substituted CYELRMRYCIRS wmunﬁg@(teemd?amaem i 810 hm&gen
phenyl, substituted phenyP - di oxol an-2-yl, - 4F§5 or - ((

wherein mis 0, 1,7#4 (on, 2H); Tﬁé(gu%l)mmmns on the substltut ed phenyl R2
substituent group are from1l to 3 of, for exanple, halogen, (Cl-C4)-alkyl,
or (C1- -al ko R~ is (CL-C() - al kyI, phenyl , substituted phenyl,

phenyl - ( £ |, substituted phenyl-(Cl-C(, ~al kyl, pyri dyl ,
subs20tuted pyridyl, pyridyl-(Cl-C6)al kyl, substituted

pyridyl - (Cl- 1=U )
(C1-C6) - al ky |C§)601? lgét(é)mtp ?’?%Rg]w #loarpo)éﬁ Eﬁﬂ) %éﬁﬁ%g%%ﬁ{l-p W@gf‘uggtc?f?btﬁxg Hfs on
t he subs?iﬁlﬂtﬁtbnlept%‘nyl substituted pyridyl or substituted naphthyl R~
groups are froml1l to 5 of, for exanple, hal ogen, trifluoronethyl,
(C1-Cb)-al kyl, (GL-C(-~al koxy, vitro, cyago, or hydroxy. R2 and Rlb nmay be
joined to forman al kyl ene bridge contaiffing from3 to 5 30 carbon atans,
between the ring carbon atons to which B nd R _b are attached. R3 is
hydroxy, trifluoroacetyl, (Cl-C6)-alka substituted (Cl-C6)-al kyl, or
substituted (C3-C6)-al kenyl. The substi egnts on the substituted al kyl and
substituted al kenyl R3 groups from1l to hydroxy or trifluoronethyl
groups. Ar' is an optionally sull®HsG{ed ACOA@3HRt i ¢ ring. Exanpl es of
possi ble 35 Ar' groups are pyridyls, f t hi ophenyl s, pyrrolyls,

i mdazolyls, pyrazolyls, triazolyl 3 , oxazolyls, isoxazolyls,

t hi azolyls and isothiazolyls. The 12% 2D03 wo Isis

PCTI US971131. 48 0 optional substituténts on the group Ar' are independently
1 to 3 of, for exanple, hal ogen, (C-C6~al kyl, substituted (d -C6)-al kyl,
(C2- Co~al kenyl, substituted (CZC6)-al kenygg (C2-C6)-al kynyl, substituted
(C2-Co~al kynyl, (C3-Cy}-cycloal kyl, cyano, vitro, trifluoromethyl, -OR4,
-C(O R4, -CC(CG R4, -CU2R4, -NRAR5, -C(O) NR4AR5, or -S(O-R~. The
substitutents on the substituted al kyl, substituted 5 al kenyl, and
substituted al kynyl substituent groups on Ar' are from1l to 3 of, for
exanpl e, hal ogen, hydroxy, -NRARS5, phenyl or substltut ed phenyl in which




-' WD 98/ SzZ8 PCTI1 TS991 137248 0 Rla and Rib are independently 22 A6 2003
trifluoronmethyl, (d-d O-al kyl, substituted (d-d O-al kyl,_ (C2-Cl0~alkenYl,
substi tuW&P%WClO) al kenyl . (CZ Cl Oral kynyl, substitut e FCT/USIT/13248

(C2-d p)-al kynyl, (C3-C~~cycloal kyl, (C3- CY~cycI oal kenyl , or

(C1l-C6)@l | canoyl . The substituents on the substitut ed al kyI substituted

103 or . for Sk ifRelh It G Aol ol 2 B RUBFRE AR o™

phenyl whi okethexygthosyldihydeabeminatecin taluene isoadded 603 salutipmof 92 g (23
d-c4)-al ~
( )-a ongrttho% Gii g?@elmpl mﬁgpgzﬁk agigﬁgj§ﬁ§dﬁ>£ur n ot

i ndependen (dC? é al y
(C3-Qy) - cyc |tk>yf5 C? amwvre afih ﬁfm@demqmanﬂ After cooling
phenyl -§ O +£6)C,al00)h] of waér isLEa@@i"l@l ed@ﬂo ise) i/l exalibm ¥ carried out 3

oyt ¢ i AR S ikl ik hﬁm@r?l?ﬁﬁtiarmﬁﬁhaﬁs are

subst i t ut esvashpdh tvith sRturatet Eﬁdglquhﬂoade stlution3 dried bwer enagpésiumhsiilfaren,

7 My be i 3%“8@*3%%9% i (%ﬁiﬁ“ PN ?fé‘.‘dgéﬁ‘*p&%%'? @692“"

and s are Dﬁslbpegdb 0-&3}03\@&3\, diamatex 4.5 cromith ethgl agtater/ petopleunnethier

(r)lrl ;hgnyll ((C):rl C%qé}%ég@%@?ﬂ%@f (d aCG) al kyl , pl perlddl n-1-yt, phenyl
(C2-C10) - al keny K (DG, 34 d gl %@) 5@@3&?—? c(e 1), k?y%ﬁf/) "1,
substituted (C2- C10)3g5 ,4(9%65 7.05.30Y(m (4P1) %"p?,)“al kyl, or
substituted (C3-C6)- cycIKoglmlgl )CZ:GI;I)Va | kyl . Qﬁle substitutents on the
substituted al kyl, substituted aIIcenyI substituted al kynyl, and

substi t ut eﬂxg_xmloém_bp R2 groups are independently from1l to 3 of hal ogen,
phenylis substituted phenyl, 1,3-dioxolan-2-yl, -C(O NR4AR5, or -S(O nR~
wherein mis 0, 1, 25 or 2. The substituents on the substituted phenyl R2
substituent gr obritent-Butyldimethylsitylorymethyle2&rdiisopropylabhflup- C4) - al ky!
or {C - C4)pa£.- ﬂndu?eslcarts&yu@@a@éwlestahenyl substituted phenyl,
phenyl - (d - C6) substituted phenyl-(d -C6)-al kyl, pyridyl,
substituted pyrldyl pyridyl-(d -C6)al kyl, substjtuted

pyridyl-(d - Céral kyI napht hyl , substi t ut ed naphg hyl , napht hyl 30
(C1-Co)-alltyl, or substltut ed napht hyl - (C - C6) -4 kyI. The substitutents on
the substituted phenyl) substituted pyridyl or Pt i t ut ed napht hyl R~
groups are froml1l to 5 of, for exanpl-e, hal oge i fl uoronethyl,
(d-C()-alkyl, (d-0Ce)-alkoxy, vitr&Hscyano, oryiydroxy. R2 and Rib may be
joined to forman al kyl ene lpnggg@_cgp.t@;.nmg fram 3 Eedc.3p. carbon atons,
between the ring carbon atons to \/\hgﬁ&ng andyR ffe attached. 131 2 2
AUG 2003 wo 9sroas~ PGTI US971 13248 i's hydroxyl trifluoroacetyl,

(d -Co6)-al kanoyl, substituted (C -Cé6~al kyl, g uted (C3-Co6)- aI kenyl .
The substitutents on the substituted al kyl and subst|tuted al kenyl R3
groups,are from1 to 3 hydroxy or trifluoromethyl groups. Ar" is an

optio |y substituted aromatic ring. Exanples of possible Ar" groups are
phenyl s and napRihgl(33. SThmuipbf(tem-Bmyhhm ethylsibylscidoritbe1.8r @ R7.Brmmal) ©f5

'(?;‘i'epc‘é?di{‘ﬁ*?“&?@ a3 .08 ?’%‘E’Eﬁ s %’9@:@ < AR IS ) CE TR

substi t ut eff (izuwot Pov m@nmlqmctmthyl formamide
'S Quoromi’w‘%*‘%‘ﬁ e %BA‘F"‘h ‘m?iﬂf""{ he “%Bﬁ“% 08
- SILI nts e Substiute S | enyl ,
and s stl?ﬁf” %gﬁ?m‘éﬁp egiP Gt %fﬂ“i@ °fa$1(¥’1ﬂ} ° lgtic

for exanpl mdhél'htglmxhir;zds MWacteﬂI:GRﬁnesphﬁﬂyﬂOOth of eghért Eh@d tﬁh@n&kd ithe

et o eg Qi“ﬁf‘%’%?@%?"vaa?%%“e whed ST 53 fito R S0l Bl 3350 sohifor”

t hese mat edried overemagnisinm (s f@tﬁamd)tonmuateé rini arvaciimi.n The redidud Bs

the prefer
{heards (1 oaoma *@*““‘“&5 Eolitn LES! Sife g, 70230 mesh diaptBter 4%, with
subst i3Qergt ?‘Qﬂ‘ B%Pé%tet/f'@?'é'e um ethezd Yef i ned i n connecti on W|th gener al
formula (1C) above. 20 In fornula 1B, aromatic ring Ar" preferably is a
phenyl ring wherein the optional substitutents are preferably independently
froml to 3 of, for exanple, hal ogen, (Cl-g&-al kyl, (C2-C6)-al kenyl,
(C2-C6) -al kynyl, (C3-C~)-cycloal kyl, cyano, -OR4 or -OC(O R4, where R4 is
hydr ogen, (Cl-C(,) al kyl, phenyl (Cl-C6) al kyl or substituted phenyl
(d-C(,) alkyl where the phenyl substitutents are from1l 25 to 3 of hal ogen
or (A-C4} alkyl. Most preferably, the optional substitutents are from1l to
3 of, for exarrple haI ogen, (d-GC6)-alkyl, (C2 C6) - al kenyl -0R4 or

~~T f\\ —~ A NN A TN Vs ~ -



2 2 AUG 2003 WD 98/ 04578 PGINS97113748 0 substitutents on the subdtl &lfi 260
al kyl, substituted al kenyl, substituted al kynyl, and substituted cycl oal kyl
R2 gr oyees@4nsi ndependently from 1l to 3 of hal ogen, phewrgirussuisies t ut ed
phenyl, 1, 3-dioxolan-2-yl, -C(ONR4R5, or -S(OnmR~ wherein mis 0,1, or 2.
The bstituegts,ona,t St it phenyl R2 substituent group are from1
to 3%f, for 2&83 @%Sﬁéﬁgsﬁhe@g?m~m kyl, or (O-C4)-alkoxy. 5 R~ is
(C~-C6) - al kyl Rfﬁaﬁﬁﬁyw )subst it ut ed phenyl , phenyl -(d -C()-al kyl,
substituted phenyl-(Cl-Cb)-al kyl, pyridyl, substituted pyridyl,
pyridyl-(d-C6)al kyl, substituted pyridyl-{d-C6)-al kyl, naphthyl,

substi tuted naphthyl, naphthyl (d -C6)-al kyl, or substituted

napht hyl ptdshofedCXIKy! . The substitutents on the substituted phenyl,
subst'tuTTd‘BV‘r‘TﬂVl_or substituted naphthyl R~ groups are from10 1 to 5
of , r exanple, halogen, trifluoronethyl, (d-0C6)-alkyl, (C- C6)-alkoxy,
vitro, cyano, aﬁfumsdtwdknetﬁ?lsﬂuywb@meﬂnyu-m-diisbpaspylei-(@ﬂﬁbmp}&hzw&ne

bri dge con ai_ni n%f‘&{ g}r}nég. %o 5 carbon atons, between the ring carbon atons
to which A P Wt ached. R3 is hydr OXY & trifluoroacetyl,
(C1-C6) - al kanoyl, substituted (O -C6)-al kyl, 15jor substituted

(Cg-C6) - al kenyl . The substitutents on the subsgiduted al kyl and substituted
al kenyl R3 groups are from1l to 3 hydroxy or uoromet hyl groups. Ar is
an optionally substituted heteroarogatic ring. Anpl es of possible Ar
groups are: pyridyls, furanyls, thigahenyl s, pyfrolyls, imdazolyls,
pyrazolyLs, triazolyls, tety l_‘al-ss;-gxa-zlq%(yl s, A soxazolyls, thiazolyls and
i sot hiazolyls. The 20 optiona subs@'{t utents NYe grf@dp Ar' are

i ndependently 1 to 3 of, for exanpl®,3hal gogen -C6),-al kyl ) substituted
(d-C6)-al kyl, (C2-C6)-al kenyl, substituted enyl ,

(C2-C6) -al kynyl, substituted (C2-C6)-al kynyl, (Cg-CH)-cycloal kyl, cyano,
vitro, trifluoromethyl, -OR4, -C(O R4, -OC(O R4) -COZR4, - NR4R5,

-C(O NR4R5, or -S(OnRy. The substitutents on the substituted al kyl,

subsld t ut ed 26ndekergdn, 760dné ((b266 runeli34l dég/)nof a 8 Sombldruspittion @f sedim Ar '

f : f -
Subst | e R e P B e R B8 50 o
nor e hal ¥PBAON . ) &mm a mn miyp
accept abialsibigradé THR G€réBthleniperatiire, #hd Rtifrihp ¢s B aRfed3But A& 3 h.

i nventi |'n formul C_ the.preferred and,nost.preferre qups. Rl a, R b
Ro. Ra) T Peaetait sGluion i TRHBARAC R AOUPELRHD SHeS! addo% ptaeshim
enbelbd e dsadivmetartratendolutienvand extsacted svith 200t myob ethylt acataten, The @rganic

defi ned phaseoBn@washed onkd vigte e saturated§ NaQll sdlutidn, ded GoverNNagsOl) and C,
heteroaromatic ripg Ar' is preferab]y selected fromthe group consisting of
pyri dyl sCONCEPEAIAL IN 2 YagpuEhlihe T ﬁ|€br%rpatqgraeb¢q/|0§cer@ﬂ§zcae}ﬁ9 with 134
2 2 R NGol@éiwe / ey13ReMS(82)PCTI USO71137. 48 0 thiazolyls, and the optional
substitutents on t : preferably independently from1l to 3 of,

r o, Al pare
for exanple, 19 g((%]p&qfthwy) g - C6) - al kenyl, (C2-C6)-al kynyl,
(Cg-%gicycl oaRf P71 tghaepe /-Qﬁgx, aggtate g?()O) R4, where R4 is hydrogen, (C -C6)
al kyl, phenyl (Cl-C() al kyl or substituted phenyl (C-C6) al kyl where the
phenyl substitutents are from1 to 3 of halogen or (Cl-C4) alkyl. 5
Heteroaromatic ring Ar' is nost preferably selected fromthe group
consi st | BgarfipledgXLEVI s, furanyls and thiophenyls, and the optional
substitufents efeon are nost preferably independently froml to 3 of, for
exanpl e, hal ogen, (d-C6) alkyl, (C2C6) al kenyl, -OR4~ or -OC(O R4, where
R4 125 hydr oged-(tert-Batpldiinethlylsjlyloxyondthgl)e,§diisopespyl4t @eflberaphenygl)isAcl uded
within f e%%““b&l&ﬂ*ﬁﬂt‘gﬂﬁ }gruq%JI a lD A" RB R R$ Rlb Re 1D wherein RS
represents rogen, halo ,yltl‘l | uoronmet hyl, phenyl, substituted 15
phenyl, (Cl1-C10)-al kyl, substituted (Cl-C10)-al kyl, (C1-GC6)-al koxy, :
(C3- C~) cydoal kyl, phenyl - (C1-C3) - al koxy, (Cl-C6)-al kanoyl oxy,
(C1-C(,)-al koxycarbonyl, carboxy, formyl, or -NR4R5. The substituents on
the substituted phenyl o r substituted al kyl R8 groups are from1l to 3 of,
for exanple, hydroxy, fluoro, (C1C(,)-al koxy, (C3-C~)-cycloalkyl, phenyl,
phenyl - (d - C3) - al koxy, (Cl-C6) 20 al kanoyl oxy, (Cl-C6)-al koxycarbonyl,
carboxy, fornyl, or -NR4R5. The groups R4 and R5 are independently
hydr ogen, (Cl1-0C6)-al kyl, (C3-Cg)al kenyl, (@3- C~)-cycl oal kyl,
(C3-C~)-cycloal kyl -(d -C6) -al kyl, phenyl, substituted phenyl,
phenyl - (d -C()-al kyl, substituted phenyl-(Cl-C6)-al kyl, naphthyl,
substituted napht hyl, naphthyl-(Cl-C6)-al kyl, or substituted
napht hyl - (A -CF,) 25 alkyl. The_substitutents on the substituted phenyl or
substituted naphthyl R4 and - R5 groups are 1 to 3 of, for exanple,

T ™~ A



2 2 ~ 1iG 2003 WD 981 04528 PCTI US97113748 0 substituted phenyl in haiMh e
phenyl group nay bear, for exanple, one or nore halogen, {{-C4)-alkyl, or
(d-c4y- Pl?gﬁﬁzéroups. Pharmaceutically acceptable salts EFTf‘ﬁéiléﬁﬁit erials
are within the scope of the invention. 5 In forrmula ID, the preferred and
nost preferred groups Rla, Rb, R2, R3~ and R as well as the additional
groups R4, R5, R6, and R~ enbedded therein, and the various substituent
groups thereon, are as defined in connectio general formula (10
above. In formula 1D, aromatic ring Ar" pref y i5| a|phenyl ring wherein
the 10 optional substitutents areppreferably md.g f, for exanple,
hal ogen, (Cl-C6)al kyl, (C2-Cg}-alkenyl, (C2
(C3-C~)-cycl oal kyl, cyano, - éﬁ?"o,"—df( 5)zﬁ
al kyl, phenyl (C-C() alkyl or supstituted
phenyl substitutents are from1l to 3 o had's
preferably, the substitutents are from1l tto 3 , [or 15 exanple, hal ogen,
(d-Cép-al kyl, (C2-C6)-al kenyl, -0R4 or -OC(O R4, ere R4 is hydrogen or
(d-C6) al kyl. Basic conmpounds of the invention are generally isolated in

the formof thejr_pharmc i.cal | ceptabl g acid aqdqition salts derivyed
usi ng i nor gani 6o'sf"Porgani(lsg‘;@ ac‘?"é‘?a] Ex Ieg(W‘gHBﬂgﬁﬁ?@Wﬂ%ﬁ met‘i\y\{)-
hydr ochl or3 g-diisbpropyl-4s(dH-flusiopheppl)sihpdraxyniethylpyridinetis dissolved in 220 g
trifl uor oagqinatysid s HRle MHSCl7vb8led b -BUT, iaNdCmis df@%&&bcw 199 mPqrResinds

of the invention ich .cOntiain an acidic functionali'ty such as a carboxyl
group San romalsdleqt)eef triethylantine andf 6.pml (38481l 2 egc)cep rmedthanesidfonybn

salts deria{]@‘gg- ' j ' i C 4 : ' [

derived from ?gﬁgﬁ} ggg cgvr}lﬁg.eag 'a?ﬁ?‘gt?gésugﬁﬁﬁe?aéga%{mwmpgtt agésblcq%(])
lithium caP& and fanghaainutes at @C. dMternthiy therreagtion galutiomisswasked: withs an
amoni um eold NaHCO3t solutionpdtiedavwer Nap$@gdcdncentratedndnied féix 40phirs infa
sui tabl e am pes for thi ur pose i.n e anmoni a, aryl al kyl am nes such as
di benzyl a lﬁﬁvgﬁ'duﬂ,’ ﬁﬁ%ﬂf@?@?tﬂ}l'&g‘gi am ne, |ower al kyl am nes such as
met hy18ni ne, t -Yoeldy19:8ig199%30f theory) ne, | ower al kyl pi peri di nes such as

N- et hyl pi peri dilz}e-,ogy((t@aérkgy aﬂf\yjaaeﬁw:&zys cycl ohexyl am ne or

di rycl ohexyl am ne, 1-adamantyl am ne, benzathine, or salts . derived
fromam no acids such as arginine or |lysine. The present invention also
enconpass Exaitpleaswt i cal | y acceptabl e "prodrugs” of the conpounds of
formula (I'C) which Tormsuch derivatives. These 137 2 2 AUG V03 WO

9SI 04528 PCTI US971137Z48 0 are typically acylated derivatives of

al cohdb- cont ai B-(teyt-Butpldimethydsilyloeyinethen)-2 Grdiisdprapl-o{4+euorypplesydf-5-(1-

pr odr ugs - at i derivatives Is within the skill of
the art. g%@@“@%"ﬁiﬁ?ﬁ |E|&'%g%’o tghe present invention are

contenpl afied for use in veterinary and human applications. For such
applications, the active agents) are enpl oyéd in pharnmaceuti cal

ygy!

e R4 i S hydrogen, (d-C()
{CA-C6) allcyl where the
G -Cg) al kyl. Mst

| diluents, fillers, binders,
or other excipients, depending on the adm rati ¢n joode and dosage form
contenpl at ed. Exanpl es of such Dts incl W& ca)-rSieahls—such as sucrose,

| act ose, or starch; |ubricating\agépts pghesl um st ear at e;

adj uvants, such as wetting agent®d ex§l phgnt™ysuch as cocoa butter or
suppository wax; enul sifying q.p(t' suspendi , and sweet eni ng,
flavoring and perfum ng agents %and bu hy“agert's. The pharnmaceuti cal
conpositions of the invention may al so | nclude gne or nore known

anti di abetic agents in addition to a conmpound of structural formula (1C).
Exanpl es of such antidi abetic agents are: a-glucosidase inhibitors such as

acar bpge ~ogl i h@sg.(1.98HIrol) BEBS(tértbertpldiethyas rflb%@fﬂ j-2 B&diiso opyl-4-
RECIERC A s ik A AT G
asI [ _n;sul i anal_ystsi-%fadawnoaﬁggi(;ZQS;i'_nniolﬁI.lS’ﬁq.) @ﬂ(zklnégcg Go-%%ﬁethyliénidazoleh

cal cltoni | I | as A , | n es,suc as
et f or ni n,gngl @%gé‘?égggtggggdi ﬁhil éﬁt)oélf;igﬁiéﬁnﬁ?rpgy Gt ?repgg‘gﬁ‘im'f‘%‘? theych

as BTA-243, and hypochol esterol em cs such as | ovastatin. The nethod of
treating glucagon nedi ated conditions by adm nistering a gl ucagon receptor
ant agoni st of the present invention may bé’bracticed in manmal s, including
humans, which exhibit such conditions. A typical. application is 25
treatnent of diabetes. 30 35 The conpounds of this invention can be

adm ni stered by oral, parenteral (e.g., intranuscular, intraperitoneal,

i ntravenous or subcutaneous injection or inplant), nasal, vaginal, rectal,
subl ingual, or topical routes of admnistration and can be fornulated in

o - . r o ey Y - o - - o



Conpositions for rectal or vaginal adm nistration are preferably

supposi tories which may contain, in addition to the active substanc@, AUG 2003
exci pi g sgoas2esuch as cocoa butter or a suppository wax.echiesseaspeunds of
this invention can be manufactured into the above |isted formul ati ons by

the additi. f i th g Lnert., | i

Carr b sTgtrels Sed GVERBERE ol Codutier this 8ioml OREHR acefite o SRIE and: | qc
but are the mixtureds-then sugeessively washed iwithrsagurated i NabGa: solutiens 1 Na| ¢,
veget abl Hggdg? an¥edstirate® NACEsolRBon0! The 'dﬁ@ali’l_iﬁ eﬂgs&ers hadied vk ma%séozyat er,

sacchar os cohols, glyrerin and the |ike ormul ati ons may

sterili zfitteted, ahdrcongentpated. filtration through a 139 2 2 ~I,' G 2003 wo
95r°45i5.Fij&ﬁﬁ&!&§§é§89ﬁ9@8f&kb jretainigg filtgr, by inﬁorporating
sterilizing agent t he, ¢ ), by irradiating the conpositions,
or b heatingﬂ¥ﬁéﬁ%%G8@§PFV8ﬂ§gP éékgg% al so be manufactured in the form
of sterile solid conpositions which can be dissolved in sterile water, or
some othgr st?rtgiﬂénjectable medi um i mmedi ately before use. Various
preserva L3 i fiers, dispersants, flavorants, wetting agents, 5
anti oxi dants, sweeteners, colorants, stabilizers, salts, buffers and the
| i ke are al so . h s A 43 b4 b i he
formul ati on o%?&gggggﬁé%ﬁﬁg‘%%ﬁ% SI gta\ ?%g—\g}sﬁgg?ﬁltgg(%?aﬁdﬁggy |i)§/§e.
i ngr Wi efindplyd5-aminamethyl)pysidig at i on of acceptable flavor or odor in the
case of oral dosing. The anount of the pharmareutical conposition to be
enpl oyed will depend 10 on the recipient andethe condition being treated.
The requi site anobunt nay be determ ned wi thout undue experinmentation by
protocols known to those skilled in the ar Q ternatively, the requisite
anount may be cal cul ated, baged on a deter ionlof t he anmount of target
receptor which nust be inhib ktipn. An effective
anount of active ingredientd ﬁbe‘0.000I 15 ng/ kg to
100 ng/ kg of body weight. Thw 23 >t t'he'invention is not
limted to adm ni stration of the abovg- i bBpd pharmaceuti ca
conposition. Rather, this treatnment regQi pEQ e be- enpl oyed in conbination
pe | 20 and Type I1) or of
hbeti ¢ subjects. Thus, for

with conventional treatments of diabete3

ot her conditions which are sonetinmes foudnd in di

exanple, treatnent may be adm nistered in conjunction with (a) diet
restrictions d Cci se; insulin,.  or _other dru S .0 treat

ket oaci dosi s; El@cﬁ ?gﬁél mmel) ég é‘c‘@%’?’“ﬂﬁé“ﬁ?@%@ﬁgﬂ?xmgﬁvgki% %?SBQFHI%XI“%uch
as | tvas(4fludrophenydrSinnathgisul fonyitixyaesthylpswidine $s waeled(ini20; m{ of adalysis used
to treat _di } ). ) I , |4 t ). hat

[ ower boagﬂ%,i’?%’ﬁ? undef RRLLEE Wi Berddr 15 EmBlE 1 F 20 o SAruBbridotank

ant agoni 9183 m (4. Aemmobrafi AN iisopsepylethydaming gnalegously e thatingruations

pat hophy gf Bk&btCxeandi ti ons di scussed above, but are also useful in other

applications a fdiagnosti c agent. For exanple, these-conpounds 30
can be admi ni f?jaégﬁg(ﬁgﬁgﬁg?%@&ﬁ/o in the fasting state as a di agnostic
t ool 2Q o di r ecRe 7 & dpluene Aeibhacetated:Y ucagon receptor is functional.
Serum sanpl es taken before and after such adm nistration can be assayed for
gl ucose | evels; conparison ~f the amounts of blood glucose in each of these
sanpl es would be a neans for directly determning the ability of the
patient' prada@itiPRxdMpRgtOr to 140 2 2 k~'6 20D3 wo 9sio4sis rnme9~n3a~s 0
nndulate'ﬁﬁﬁﬁfTE‘@TUtggﬁ output. Alternatively, rnnpounds of the present
invention may be useful for finding new glucagon antagoni sts. For exanple,
a bipslin 1enpl oyi ng a radi ol abel ed derivative (such as 3H) of a
conmpound o ormul’a (1C) would be useful in identifying new conpounds that
conpetitively bind to the glucagon receptor. Such an assay is useful in

i dentifying sRrlypdopenty)-6ethplré(4-dwoagpnenytllsSttyatrorpmettiyled-(3attisant ages in
ease of ! i3 i bvity and oral bioavailability. 141

2 2 flu g%%%bq@gqggggéggﬁbggPB%&%&?@%%S 0 The conpounds of the present
invention may contain asyn>xnetric centers on the nol ecul e, dependi ng upon
the nature of the various substituents. Each such asymetric center wll
produce two optical isoners. In certain instances, asymmetry nay al so be
present due to restricted rotation about the central bond adjoining the two
aromatic rings of the specified conpoundg2For exanple, for 5 certain
conpounds of Fornmula (1C) wherein Ar is taken as substituted phenyl, there
exi st additional isomers due to restricted rotation about the central

aryl -aryl bond, depending on the substitution pattern. ~GR3 GR2 R3 R2 Rta
\X~Rtb Rta \X~Rtb 10 It is intended that all isomers, either by nature of
asymmetric centers or by restricted rotation as described above, as

T o o - o . - o " Y
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72 AUG 2003
3,5-Di -t-butyl -2-(phenyl t hi o)rrethyl-6-
hydr oxynet hyl -3' /' 5' -dichloro-1,1"'-biphenyl C H 10\ C r‘,/
conpound¥O, m‘b’éﬁeral formul a (I C) of the present inventio {5 prepared as
indicated in the follow ng reaction Schenes. 15 The phenyl pyri di ne
conpounds of formula (1C) (X= N) are prepared froma common internediate 6
using the well -known Hantzsch pyridine synthesis,Jas shown in Schene 1
(Stout, D. M; Mers, A |. Chem Rev.19g2, 223 D 143 2 2 ~, UG 2003
wo 9sroas2s 0 SCHEME 1 O Ry a ~COZEt i AcO- NH4' | ohexane -H20 Ar Et02C
CO2Et DDS / CH2CI 2 NH2 R~-s~CO2Et 2 Ar Et02C ~ CO2 Rta W Ri b

PCTI US97113248 O R~b~CQ2Et a~ -CHO 4 The ketoester 1, (comrercially
avai | abl e or prepared accordi NdtgfRarpropgetdine” hyPesppgchanps, Synt k.
Comm, 1976, 6, 169) is treated w anmoni lnsa t such as ammoni um
acetate, in an inert solvent such a ycl xans¢EPable of form ng an

azeotrope with water, to give the enamn Corrpound 2 is then treated
with thge ketoester 3 which may or may not MWe identical to the ketoester 1,
and an aromatic al dehyde, in a polar solvent such as ethanol, to produce

t he di hydropyridine 5. Certain s tituenpts on al dehyde 4 mm eed to be
protected duri ndy SUSRENSiOR 9 %%%28 égﬁ?m ahera@yém.lw B 10mlofpl e

protecti ngaﬂkbpblﬂ&a dréfardw U heated dndeeakgore ARew this 21X a8i(0.4 MMAIP DS |

ot aat i on SPepee RS HRopHe Bt By iRty lomanp) o

treat mdnt pyridine+S-tarBogylit adid etloylestér dissglvedlinid mlmﬁwbwl(x@[l@rahyd&oﬁnhu ent

h
Tha i xt e A4dEAC ekt e o “?ﬁg}gﬁ%"eﬁr@aﬂcﬁt Ak CoBtiE B6 VPR HrtbFrded) .
6. Separ atibmlef aumvérﬁ%éﬁ %QQ solytignis ﬂﬂdﬁéatmmtrﬂsﬂlﬂng sediparndtie s
i s achi eVQﬁ-aWh stfr WY BLEKBARAN boiledl off Gavaral tinfEPIvRth 100m o? q}.gt emétrowhéphy

Still, W C 1978, 43
gl t Ier nat i VOTRY aﬁ'}ﬂﬁ%tj t‘ﬂHPﬁseé‘?yAfirFﬂ?fe?"c@‘ ?ﬂdc{}ﬂes‘r'llfﬂtér ‘Fﬁsﬂﬂe&trét ér"éq’ﬂ”&‘ and

R b of10f ora:nd ehfdrmijtographeit mvier ailicacgel (mobibe sohiens lethyl atdtad Iigﬂétlmleum
procedure Eghol awskl (U S. Patent 4,950,675), Scheme 2. By heating two
equi val ent S o t oest er with ammoni um hydroxide and the al dehyde 4 in a
pol ar sol vent sYield:d49 mg h%ﬁ?‘é% ofitheo) hydr opyridine 5 i s obtained directly.
Conpound 5 i s d¥dilaedethyl peetatei hpetioleant etheir 2¢8)t=00.08e procedur e descri bed

in Schenme 1. 5 ¥ 9 I 4 VE

Gio Ar 0 4 Et 02 (OO (GCId 5 6.8y 21 G B0 T 9B e LG A
5 1O BRET/ US971 13248 46 (s} 2H1)4.88X6F2HR 7.0-7M% (fhoBHyppanene 3, anot her
alternative Hantzsch pyridine synthesis of inter rredl ate _6 is described.
Ket oester 1 is condensed with al dehyde 4 by treatnment with catal ysts such

as aceti c Exampla@d piperidine without solvent to afford internediate 7.
Treatnment of 7 with ketoester 3 in the presence of a base such as sodi um

met hoxyde, in ar solven hanol roduces the_ di ketone 8.
Cyclization of 828‘?%158”9@0& 5“9? 5'\§\HIh°~ imidazelendrtbiomethybh3-as
anmoni20m dueirekpmethylppsitée sol vent such as acetic and to afford the

previ ously described di hydropyridine 5 (Schenmg 1), which is oxidized to the
pyridine 6 according to the procedure as indidated in Schene 1. ArCHO O 4
R ~ C-Et -' 1 SCHEME 3
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0 Rtb ~COpEt Ar COpEt NaOVe O Rt MeOH Z Ar NH40Ac Et OzC C02Et AcOHZ RA'N 30
H ZS 20 The synthesis of aryl pyridine derivatives of fornmula (I C wherein

RZ is ‘@doklossdd R3 is hydroxynethyl (lla) is described igerhedienssd. Ar OpGl
| CH2G~ EtOzC °~ .CO2Et R N Rtb Ar Et02C COZEt Rt 00 Rtb 145 2 Z ~~G

?003 .. WD 98rQ4528 .0, Ar \EtD2C ~ CO2EL Rta,' Ar C ~ a N~
Rb 1B A R LOTREBr 8 N pidtetarE gl 5, faded 1o DB 5@%?@05%%51 -
Rtb ;1 ReampBhsgfiorRiExatple CXLIT disspivedNnRi0oml of methianel, RAditheRnixtid kb
PCT/ US97 / / : - . j.cal i ng
agent s st ol St O Jemprri® WY sl CUER vl o
i nert sotaxered itk ia layer et ety acetate, and Jdjppted: toda pihof 84t wath T satmratedl, can
resul t i Nakl@Opaobdion, iand-the driganjryphatienisciepatated 6off.0 The aquésusaphadeois 9.
Oxi dants sych as pyyidi ni chl orochr te (PCCO), in a sqlvent such a
CH2O, RBHDEXTAE wﬁuﬂ@‘% &C?‘ﬁ&elaw@%@é&m%d {OrBANIE RRAsEY Ars washed
conpoundwithosadhwates, dried ever Na2$Q4atnd saneendratednt such -as THF or Et 20,
affords ol efig. 12 i S I but not always, as a mxture of E and Z,
i somers . Theqﬁei%%é&éggf%ﬁ e}Sr pared froman al kyl triphenyl

phosphoni um sng, . pliene i/ gthy é‘sﬁtatﬁaéﬁp may contain a heteroatom and a
sui tabl e base such as butyllithiumor sodium am de, according to known

nmet hods (Maercker, A. in Organic Reactions, Vol.14, Ed.; WIley, New

Yor k, 1965, Chapter 3). Oefin 12 is successively treated with a reducing
agent such as lithium alum num hydride (LAH), in an inert solvent such as
THF or Et20, 15 and hydrogen in the presence of a netal catalyst, such as
pal | adi um on carbon, in a polar solvent such as ethanol, to afford
conpounds of formula Ila. In some of these conpounds, RZ may contain
substituents such as al cohol, acetate, ester, carboxylic acid, and am de.
These products can be obtained directly by the proceduresof Schene 4, with
or without the use of appropriate protecting groups, 20 or by additional
steps famliar to those skilled in the art. For exanple, a primary al cohol
can be converted to a carboxylic acid by standard nethods of oxidation, |46
2 2 ALK 2003 ' WD 98/0457Z8 PCT/ US971 137248 0 such as those described by

Ei senbraun (Ei senbraun, E. J. Og. Syn. Coll., 1973, 5, 310). If the Wttig
reaction is perforned wth nmethoxynmethyl triphenyl phosphoniumas ylide 11b

, followed by treatnent with an acid such as hydrochloric acid, the

honol ogous al dehyde 13 is obtai ned. This can undergo
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5 another Wttig reaction to afford olefin 14, (Schenme 5). This kno&%ﬂUGZMH
procedure (Wttg, G; Walter, B.; Kruck, K H Chem Ber. l;l@,f%”glg )
al | ows ‘oMO BP43%Bnt hesi ze ext ended al kyl chain (R2) anal ogs © Formia I'la,
whi ch may not be directly prepared by usual Wttig reaction due to limted
availabbl ity of Thaeompeursistlisted in/Tables bfothtqughs o) are produced arglagausdy i on
of the c_orrpp o%dtfn‘érsn&'l*ﬁxﬂthglegﬂ dde2.et hod described in Schenme 4 affords
i nternedi ates t'hat can be converted to honol ogues of conpounds of formula
Ila, containing the -CH2-CH2- |inkage between the pyridine nucleus and the
hydroxy orquBldi@8)). 15 SCHEME 5 Ar Owv Ar 1 PhsP EtO-C_ ~ CHO ~ ~ Et02C ~
CHO _ Ph -1 -~ . Ra N\Rtb 2) HOl Rta N“\Rtb 1Q 1~ Ar Ar Et02C ~/ R2 1) LAH
/THF HORta NRtb 2) H2 , Pd/C Rta Rtb 14 Il n Synthesis of aryl pyridine
derivatives of fornmula (I1C) whereinm R2 is al kyl 20 contai ninga heteroatom
such as sulfur and R3 is hydroxynmefhyl ()Tla and II11b), is outlined in
Schene 6. Alcohol 9 is converted al kyl halide 15 by treatnent with a
sui tabl e 'reagent such as dibrono phenyl phosphorane in an inert solvent.
Treatnent of 25 with a thiol and a“fase such as N-nethyl norpholine in an

i nert solvent produces inmﬁLnEoiate 16. The sul fur atom of conpounds 16 can
be 25 oxidized (~ = 1 or 2) 'I§fy amny ORYSev@HI known net hods. For exanpl e,

it can be acconplished by treatngmt gf 16 wherein n=0, with an oxidant such
as m chl oroperbenzoic acid inh~e sgyVemy~such as CH2C 2, Cheni cal reducing
agents such 147 2 2 AUG 203 -{WO 98/ 04578 PCTI US97113748 0 as lithium
alumn hydride (LAH) in an inert solvent such as tetrahydrofuran o r

di ethyl e ul a | Zl a.

I nter medi ate BNiJ.so freact wiph al coholfs fqiflgwmg“ghe net hods outlined
in Schene}l6, to afford cgnpounds of fornul & Blc. 10 15 20 BCHEME 6 Ar Ar
Et02C | \|loHPhavwer2 Et-—U \ Br RSl _lUCHECi2 Rra NBRth CHCGP Rra NRtb

N- Me- nor pholine $ 1~ Ar Ht O2C ri RI.AH/ THF HOIl \ SIDn' R~ Rta N~
Rtb Rta NfRtb 1';_, Ar Ar JHO ( & - R~ I \%&%‘I%aNﬂm- Rt a
N-Rtbl 11 b[111c The synthesis of ‘Mryl pyridine déF?&Ht%es of[fornuia (10
wherein RP is alkyl contdi ning acpgteroatof such as nitrogen| and R3 is

hydr oxyne{hyl (1Va), is qutlined I'n Schene{7. Treatment of 1b with a
primary of_secondary am e in an jnerf solvent results in the internediate
17. Cheni gal reducing aggnts su¥hNas |ithiym al uminum hydride in an inert
sol vent, $uch as fetrahydrof urgn @L\Qiethy " ether, can reduce ester 17 to
a conpoungl of forfrul a Na.| ReductNon of ald hyde Ol‘hzfﬁ/l&)he mef hod outlined
in Schene{4 affords an intermnedi that cén be converted to honol ogues of
conmpounds|of formula I11g and |Va, ontaining the - CH2- CH2l i hkage bet ween
the pyridine nucleus and |the sul fur or nitfogen substituent (I TIb and IVb).
- -_ 148 2 2 BUG Z003 981 8 0 PCITPSO71T37d8 SCHEME |7 Ar Ar 4 EtQC
\ Br RARSNH Et OZC \ NCR UAH / IHF s | NNRib CH2~ Rta | N-Rtb |;i 1Z Ar Ar
R4 .RA NHO~\~ N~ HO~ |~ v b ~Rla N RR{AB)I Vb Yynthesis of
aryl pyridine derivatived of formula (1C wherein RR is alkyl and R3 is
1-hydroxyethyl (Va). is dutlined in Schenel8. Oxidants such fas pyridiniumb5
chl orochrpmate (PCC)) ardg useen o COsUHst gonpounds of formyla Il to the

al dehyde 18. Treatnent of} 18 an organgnetal I'i c reagent jsuch as net hyl
magnesi um{ br oni deb or et Hy! min an {nert &AW sucH as THF or Et 20

af fords r@cem ¢ conpoundd of fornmula Va. Chiral 1-hydroxyethyl aryl
pyridine gerivatives--of {formula Vb are obtained by resolutijon of the-
racemat es|Va by 10 cl assifcal ne For exanple, resolutign can be
achi eved py formatjon of |di astereo i ¢ adflucts of the racenj c conpounds
with optigally actfive redgentsisu as 042 (A14)

: a-nethoxyTa-(trifIuoronethyl)pheﬂylacetic ?cid (Dale, J.A ; IDull, D.L.

Mosher, H|S. ]. Og. Che h 1969, 34, 2543)| Alternatively, geparation of
enantioners 1s achreve y HPLC on cﬁTFﬁT‘Eo T d pnase. rm nation of
absol ute 15 steredchem stry can be achieved in a nunber of ways famliar to
those skilled in the art, including X-ray analysis of a suitable
crystalline derivative, such as a Mosher ester.
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SCHEME 8 Ar
Rtb 20 va Ar

Ol

OHC

\ ~ PCC

CH2CA~ Rta N Rib I
\ RZ CH3My8r|I THF Rta N~Rtb -

OH Ar ~CH3

1$ 149

2 2 AUG

\ R R

Tt

98J045 g o bgaskd PCTI 1 1S97/ 13248 An al ternative synt hesi s pefrusoyisamg i di ne
derivatives of formula Vb is achl eved by treatl ng aI dehyde 18 with the

ani on of m xt ure of
al cohol s| 20 ExanfpleNo.i n ett. 1995, 36,
4559). The di ast ereoner g phy and treated
separ at €| : i i de pure
enantiongrs (>99% enanti ) of the corrpouns of fornmula
Vb. Altefnatively, the d by al two step
sequencefconsi sting of ( Wi t hj manganese
di oxide |n an inert solvent reduction of the ketone with a
chem cal Heduetamt—streiries |_7A‘t'rll, r—t-ire—etratrt-+ Ulu.:lﬁ—b”y pure
al cohol p1. Treatnent of| 21 wt i ¢kel and hydrogen jn a polar
sol vent provi desgpure erfantione ¢. ) of ggﬁo‘fﬁnpouns of formula
Vb. SCHEME 9 0 s ( (slvdHzu P i HF Rta N Rtb Ar _
OHC, \ Rk Rits NRto 1~15t) O—lAr 2QSR2Hz) LAH f HF,
-Tt3" ° F (S) ! Raney Ni Separnte di astereloners 2) tiz
Ransy Nf{OH Ar R2 CH3 ( |\ Rta N Rlb Vb A referred alternat ve
enant i osFJ—eet—i—ve—eye-t—hes ‘ ormula Vb is
shown i nj Schene 10. Tred o mxture of conpounds of
formula Va with i oxidant s Hy 'nlum Q( hr o e 20 (PCC
gi ves thg ketone 22. Reducti @ 22 withla corrp e LAH fand
Nret hyl ephedri ne (Kawasgki , . usuki, Y}; Terashima, S. Gherrc. Lett
1984, 239) in an inert 9ol vent Nprovr des {he al cohol of forjrula Vb with an
enantiongric excess of 95% 25 150 2 2 QI1G20D3 . WO 981 04518 O
PGTI US97T3ZZ8 SCHEVE 1I(J OH AY (\YAT. RZ PCLICHZ ~ RZ Nvo-eprisdri M LAH CH3 ~
~ CH3 ( gther, -78 CRg NRb Hs Rtb Ya OH Ar R2 CHs Rtle~N~Rtb Vb 22
11 \ 054 (A12)
—_— N™
L -
N
‘ =
12 N. = 0.5 (A12)
13 /©/\ 0.68 (A13)
F,C
oeh
14 Z 0.71 (A13)
N
o —_
5
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The synthesis of aryl pyridine derivatives of formula (1C) wherein Fe722 A46 2003
al kyl and R3 is 1,2-di hydroxyal kyl (VI), is described in Schene 11. A

net hyl SWI.GQW&WI phosphonium salt is treated with a suitdfEU¥H8E8uch as
butyllithiumin an inert solvent and reacted with internmediate 18 to afford
ol efin 3. Treat-;ﬂaﬂé]@is conpound 23 with a suitable oxidant such as osm um
tetroxide in a polar solvent such as pyridine gives the conpounds of
formula VI. 10 SCHEME 11 Ar Ar OHC ~ R2 pip=CHR R~ Rz Rte | N Rtb THF

Rt a~N~Rt b 1~ 2-~2,6¢Diisspropyl-4:\(4fhidsopRenySRiindalyl-Sreniyomethyl)s3-bfrd emgt-

pyri di ne- derm i)k!x@i%é)f formula (1C) _wherein R2 and R b are taken together
to form an™x )a idge and R3 is hydroxynethyl (Vlla), 15 is described
in Schene 12. The ketoester 1, is treated with an aronatic al dehyde and
catal ysts such acetic acid and piperidine, in ethanol, to afford the

a, ~iunsaturated ketoester 24. Treatnment of 24 wilth the cyclic ketone 25 and
a base such as lithiumtiis(trinmethylsilyl )am . n an inert solvent such
as THF affords an internediate W h ammoni um acet at e and
copper acetate in arctic |51 2 gsroasi s PCT/ US97113748 0O
acid to give the pyridine 26. Cyem edu0|ng agents reduce the ester 26
to analogs of fornmula Vila. It . grethat gihese anal ogs can be
used as internmedi ates to generate new derlilvah[/es of forrmula (1 C) wherein
R2 and Rlb are taken together and R3 is 1™yaf otk (VIlb) according to
t he procedures described in Schene 8. 5 SCH Ar-CHO Ar 1 04\
CO2Et R a ~CO02Et AcOH, piperidine OR~, LiHVDS/ THF NHA40Ac. AcOH 24 Ar
Ar 2 E102C |1 i R~ ~AWHF HON R b RtaNRlb Z~VIIaC]—IAr to~tb/ RNR

o s ogee? PARERRS SISt 050 Sy 9, e Tk

is CH3) i SCXbDRis de%ladaégdm mf-'thawl. lalthg pzesence @ néro

tert-butyl di phem@l&ljmlm hB®EY%A6E thabgy)a base to yield silyl et her 28.

Tr eat npnt of 28p g\a_ 3 chl oroperbéenzoic acid in an inert solvent, such
ovi des t

as chl oroform p e N-oxide 29. The N-oxide is treated with acetic
anhydride to affard pyridine acet ate 30. Treatnent of 30 with aqueous

met hanol in th I lg\N I |

silyl ether |5Weav§ﬁﬁ‘rﬁ1 U?EP@%@@ %ees uor| eaﬁﬁg}?hﬁgﬁg %lr%gsn de
aryl pyri dna@ugeens/ati ve 32. 152 2 2 ~ It2D3 V\D 98/ 04578 PCTI US97113748
Q SCHEME 13 Ar Ar HO ~ R2 ~-- D~ TBDPSO ~ R2 nCPBA Imidazole Rt N CH3 Rte N
CH3 2~ ?2.~ Ar Ar 2 TBDPSO | ~ R Ac20 R2 H20l MeOH TBDPSO -'-' ~ K2CO3 Rt N+
C~- RRa NOAc O 2;3 Ar Ar TBDPSO I wR2 T~ HO Rta NJ~O "l Rta N~CH ~1 ~2
The synthesis of aryl pyridine derivatives Xa wherein Rbis -CH2ZNR4R5 is 5
described.irt Scheme 14. Oxidation -of alcohol 31 as described - in Schene
4 yields al dehyde 33. Treatnent of the al dehyde with an amine in the
presence of a Lewis acid, such as zinc chloride, and a reduci ng agent, such
as sodi um cyanobor ohydri de, provides the am ne 34. Deprotetaion of the

al cohol as described in Schene 13 affords aryl pyridine derivative Xa. 10
SChi EME 14 Ar Ar TBDPSO ~ ~ R2 P~ TBDPSO | ~ ~ HOC ~ Rt N~O™I Rt N-CHO
NfiCN H3 Ar Ar TBDPSO |l ~ ~5 T~ HOIl ~~ _ Ra N~NRAR Rte N~NRR Xa
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15 An.alternative synthesis of amine 34 is shown in Schene 15. Treaf n§t?0if

pyridine |~ oxide 29 with phosphorus oxychloride and a base,

trieth

treated 153

Ar

Et 3N,0 R CH2C Ar HNR4R
of aryl pyridine derivatives Xb

Scheme 16. Al cohol
described in Schene 6.
yi el ds phosphonate 37.
sodi um hydri de,
Deprotecfion of the alc
SCHEME 16 Ar Ar TBDPSO |
R.._

RI8 N~ RA R2Z HOR Xb

Tr eat rren
The phos

N

ol d-.cri-ed

15 NS

B#PSO |

affords aryl pyri

such as

gg i N CHZC12, yields chlorornethyl pyridine JecTnjévensiagoride is
2 Z RFG 2003 vvo ~slo~s~ 0 with an am ne providing am ne 34.
R2_TBDPSO 1§~ \~ RN+ CH3 ;3 SCHEME 15 PCT/ US971 13248 Ar

POCt 3 TBDPSO

$.TBDPSO ( ~ R2 Rya NNNR4Rs 5 The synt hesi s
erein Rb is -CH=CHR i s described in

31 is convertgd to the correspondi ng brom de as

36 with sodi um phosphite in benzene
gpate is treated with a base,
and subsegffentlyTwith an al dehyde affording olefin 38.

such as

dine Xb. 10

~ R2 NaPQ(CEt)2 Rya N-OH ~

~Br ~1 Ar Ar Rx 1) NaﬁRZ gAC|TBDPSO ~ ~ O 2)~ TBDPSO | Re N ~(Cety~
ve synthesis of olefin 38 is showmn
A~G 2003 WO 98304528 PCT/11S9~I 13148

O treated with an ylide as described in Schenme 4 to yield olefin 38. SCHEME

H?CH2R i s

i bed in Scheme 4
D Rz P~ HO~ \ R
ein Rbis

3 with a

17 Ar A R2 R2 TBDPSO |~ ~=PPh3 TRORSO Rya N CHO R-' NCR 5 10 The
synt hesis Cpigpm/.ri i ne derigative Xc|whereinRb is -G

descri b¢d in Scheme 18.| Hydrogenati on of |ol efi {b as, descf
yields fhe alkane Xc QCHENC. 18 Ar B2 80

" N-R Xc The synthesis derivative Xd whef
-CH(OH)R i s described i ment é 64 hy

Gignard reage in an such4R yie

Deproteg¢tion of the al ¢
Xd. SCHEME 19

laf f or ds aryI pyri

ds -al cohol 39.
di ne derivative

1Z . 0.33 (A13)

18 0.86 (A13)

19 0.48 (A13)

20 0.35 (A13)
N

21 l P 0.39 (A13)
N~ ~CH,
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_ 20 Ar Ar R2 . TBDPSO | ~ R RwgBr TBDPSO ~\ --.~ ~a ~ R Rya N CI'KQZRM')\#

~- ~2 A -RRHOI \ ROH- - Xd The synthesis of aryl%dln &
deri vat'i wo9884528herein Rib is -COR is 155 2 2 BUG 2003
PCT' /US97113148 O described in Schene 20. Oxidation of al cohol 39 as
descri ed Thpfcs@ye 4 yields ketone 40. Deprotection of the al cohol as
descri bed affords the aryl pyridine derivative Xe. SCHEME 20 5 Ar Ar TBDPSO
R2 Rz PCC ~DP~ ~ ~ TBAF Ra NR~ Rja NROH O4Q Ar R2 HO Rte~N R Xe O The
synthesis of aryl pyridine derivatfives Xf wherein RRbis -C{O~RR is
described in Schenme 21. GignaH( t'H)n to ketone 40 as described in
Schene 19 10 yields al cohol 41. tection of the al cohol as described
affords the aryl pyridine deriva f. SCHEME 21 Ar Ar R2 R2 TBDPSO ~~
R MgBr TBDPSO ~~ TBAF R~ RRe H RYYOHWOR 4041 Ar R2 _ HORta~N R, HO ~R
15 xf The synthesis of aryl pyridifge derivatives Xg wherein Rib is
-C{OR4)RR is descri bgd—+E-Bhemg 22 re@Hnent of al cohol 41 with a base,
such as sodium hydride, and an allkyl gt ng agent in THF, yields ether 42.
Deprotection of the 156 2 2 D03 = WO 98/ 04528 PCTJUS97113748 0O
al cohol as described affords the aryl pyridine derivative Xg. SCHEME 22 Ar

Ar 2 TBDP R Rye-RHOR-R0 "R 4~ g2 Ar R2
HO R to N|Rx. RR¥R Xg 5RHEe bi phenyIT analfogs Wesclib& i formila (10 (X =
C-R8, whejein H) , ar e prerared by yhe met hoc s(suqi@eﬁﬁrl bed by Fey, et
al . US Pateftto, 8—6890—Fire—key Te TtresTs—t t he coupling of
an aryl pal l2dilum ¢+F€6Hei t h an er?‘l‘l(@pgma%(q*é ¢nt0.4xhdne 23). 10 ~ME 23
1) ArcMgBy 21|H Ar RO~ CHO [Rra 15 A gpeafic exanplsg qf this nethod is
shown in $ctrer — T MENC O ] 3T accorging to the
procedur e o Fey) &EF564US pat Ln&@#’i‘@B O%W% h (2#t Hoxy) et hoxynet hyl
chloride and dii s¢propyl et hyl am;ne in -eH2d 2 sol yenfasgi yes MEM et her 44.
Oxi dat i on e | T Al al cono a riped I nf{Schene 4 provides
al dehyde 4524 1r Baf %’Wt he al d%lﬁ%qé‘)sz ta@g%% e 947 the 20 presence of a
catal yti clanoyint ¢f p-tol uenesullfonic ac§yd (pTSA) |angsyollecul ar sieves in
tol uene s@l ve*t ) e 46. |1, dﬁ} Vert ;] Tq the palladium
di mer 47 Jp%?n tre -E;E%Wth pal Igﬁﬁ Vit edtﬁ(tdiﬁ&n ‘g acid solvent.
Treatnent |of 47 with triphenyl piosphine, Jthen with 4eB) ugrophenyl magnesi um
bromide 137 | r |¢RCeHy(CHY2 | CH(CHar | CH(CHap | o017
- (A3)
27 | H |2CF3-CgHa(CHp)2 | CH(CH3)2 | CH(CH3)2 0.38
(AS)
28 | F |2-F-CeHq(CH2)2 CH(CH3)2 | CH(CH3)2 0.16
(A3)
29 | F |4CF3-CeHqCHCH3 | CH(CH3)2 | CH(CH3)2 0.17
(A3)
30 | F |3CF3-CeHyq(CH2)2 | CH(CH3)2 | CH(CH3)2 0.49
(AS5)
31 | F §3-CF3-CeHyCHCH3 | CH(CH3)2 | CH(CHa)z 0.47
(A5) -
2| F|od Newen, | CHCHaz | CHcHzy | 020
(Al1)
33 | F [(4pyridy)CH CH(CH3)2 | CH(CH3)2 | 0.6
(A9)
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2 2 ~1~G 2003 , 'WD 981045t8 PC YUS97/13248 0 (prepared from 27 AUG 2003
1- br ono- 4-fl uor obenzene and magnesium netal ), and finally w th aqueous

hydrocm(?g%&sﬁci d in benzene solvent yields biphenyl 48.pdhgsiai3sdayde
0 e

noi ety nyl 48 is converted to a pentyl group by the nethods
describ | -5 f-Bat-ad—th—t1et hyl si | yl chl oride
and sodijugx.ijogl’de in adet onitrjle Fol vept, and subquue ntly with sodi um
acetate fin ol vent to 5 prppvide acefate 51. S?Bg, L cation of the
acetate ' P-be-0sd-ele—-R—rrefhanel—sol et ovi des al cohol 52.
Hydr oxynesayll Roi phmrr’;dyl)ﬁﬂzl S tr&-’hﬂﬁﬂs)nﬂeplqlﬁcﬂa)eeﬂ mmyd oxyet hyl bi phenyl
54 as dgscrilpbed in Schene 8. SCHEME 24 10 HO ' ~ %% MEMO | ~ CHO 4~
MVEMO- ~- _ v -~ Pr 2NEt /34 NPh
PhNHz NHM35 + F éR'ENS’)’BC’ﬂISA, (H(CHz)2 ) CHiCHa) | 038yBf 2) H MEMO | ~ CHO
F Hz Pd/|C 4+ 15 vvogsro4sa1) TMECI / Nal  2) Nq%c D Meti 1 CH 2 2
Ql16 2003—PgHY AT arreErmarrversymtiesi s of bi phenyl s of
formul a |(3€)| ik ¢F8<ebdpl i ng of Cél(gﬁmablqi@ﬁmt o4 zpd benzene
derivatijve §7 ( er e X can be frifi uoro| 5 met hang %u”fmate, met hoxy,
brom de, rodrde— W Hrerary T e L glEnl T vhere M may be B,
Sn, or Ng37 -C6Hii gand) . %@@ ( “O0RZ AAMY" R3 T R2 M= B,
Sn, My ~ 10 X , OVE) Bag) i | An exanpl e of such
a biaryl T anagi, T., Suzuki,
A. SyntH. %Y&ﬁﬁyaupﬁﬁ ., Suzuki, A j.
Org. Che in which a benzene(ﬂgrl yative 58 (in which
X 15 ca r Or 1.001 fle) is coupled with
an aryl h b 26 T&%ﬁ&mﬁggh%% 15814
(A3)
N
0| F|F ‘N-ca, CH(CH3)2 | CH(CHap | O3
Nx/ (A9)
41 | F |(-naphthy)CH3 CH(CH3)2 | CH(CHa)2 0.14
1 (A3)
42 | F |2-naphthyl(CH2)2 CH(CH3)2 | CH(CHa)2 0.15
(A3)
43 | F |l-naphthyl(CH2)2 CH(CH3)2 | CH(CH3)2 0.15
(A3)
44 | F |CeHs 4F-CgHy | CH(CHa)2 0.54
(A5)
45 | F |4F-CgHy 4-F-CgHg | CH(CHa)2 0.42
(AS5)
46 | F [4CF3-CeHy 4F-CgHg | CH(CH3)2 0.40
' (A5)
47 | F |3-CF3-CeHy 4F-CgHg | CH(CH3)2 0.45
_ (AS) —
48 | F [2CF3Cgly 4-F-Cgtls | CH(CH3)2 0.33
(A5)
49 | F |[4F-CgH4(CH2)2 4F-CgHg | CH(CHa)2 0.15
_ (A3)
50 | H |2-CF3-CgHq(CH2)2 | 4F-CeHg | CH(CHa) 0.41
(A5)

100



2 2 ALA 2003 CVO 98104528 PCTI US971 13748 p SC1~ME 26 X Ar ArB( O RY@I003 ~

Rtb Rto

X = Off) Br, |

The requisite aryl boronic

pr epar eWORPME B enti al reaction of an aryl S halide 59 (
magnesi um net al , '

a boronic ester,

and hydrochl ori c _aci

f?c‘le‘q%#ﬁ’q’é%‘) b\(/avi th

SCHEME 27 10 15 20

ArX 1) MAr Bﬁ ~ Xo9rpilg3) HCO A gpecific qxanple @f the use of the
Suzuki reagf'i bn tp synthesi ze afbi phenyl |analog i $ depicfed ~ Schene 28.
Phenol 61l is JlTreated sequentially with sbdium hydyigelven allyl bromde in
di met hyl f pream ezsotmgﬁéﬂi) af [ ogplcghh Y| cridoer)p6?. d4ai $en rearrangenent
of the et hg?aprlgv des p eno? 63| The phepol is treated with
trifluoropethhneshl fonic anhydride (triflic anhydti dd® and pyridine in
CH2Cl12 so \gznt f ojsxtrsecgHyChHak e | 6dF-CERgal nErCHY)ot b 4§11 ugr ophenyl boroni c
acid, tetfakiptriphenyl phosphing palladi pm (0), p¢tassi uijn phosphate
(tribasic ahd pphtassiyumbrom He in 1 _4Aldioxane &0l af f ords bi phenyl
65. Catal lytghc| hydj3ecrarcHy@H s [HesECsHed| iCHEEBRME 4.43angl reduction of the
ketone with |} thipm al um num hyfiride in [THF sol vept Réov des the desired
bi phenyl g-6lZ SCHEME 23 250 O by Nan g of y /| 2) 8 ~1 ~ ~
[ ~1 ~2 1pbe4 | -F W3-CRBIQEGCHCH3 OTf4-FCghy - | -GH(CH3)»2 ¢ Rya2 O] Pd( PPh) 3 K3P04/ KBr
UlH H2 Pd C,ﬁ alfernative syntpesis of piphenyl sjof pe | uses a
cycl oaro ' i ; ' —) the presence of a
catal ytic f/ sodi um 5 ne (g, i Ep‘g)go golsvept to give a phenol
69. The grgmg q'fs Q@ hen NehsHed hﬁ: gﬁ"a’yﬁor i £ aghd ps described in
Schene 28| to RkffordMhibhenyl dikster 70 1 The diesle~-is then transforned as
descri bed] isp Schepepyddyl@Hoand [LOs-E-Qgl94 VE dH{EHgRAl 0 2pi th the desired R2
and R3 grpups} 10; SCHEME 29 O O1l) Tp20/Pyr QO O O P M0 ~ O 2)
Ar B(OH) 2 MeQ aaa = B it Qar of MR MO % ' Ok --
R~-a ~ Rlb| s7-} (BpyridgiiIHh 15 Ant-BCeley nptdH(€Hpet hod.jef jransform ng phenol
69 to bipheny] 70{is shown in hene 30.] Treatment of the phenol wth
di met hyl splfate-al ' | el ds t he net hyl
et her 71.| BBe| et h@F-CaHACHDS ed i 4FCelly awrﬂ&CHis)gn r d.3seapent to afford
bi phenyl 70. R0 21.2 ~Uu Q03 /US97/ 1348 161 2{ AUK 2003 rlvO0
98104578 p—o~-o+—a-veo—Se—aive—R ~ O A~ MO | ~ Owe
59 | F {(4pyridy)CH2 4FCeHg | CH(CH3)2 | 0.25
(Al1)
60 | F |2-Ph-CgHy 4-F-CgHg | CH(CH3)2 0.38
(AS)
61 | F |[3-Ph-CgHy 4FCgtly | CH(CH3)2 0.32
(AS)
62 | F |4Ph-Celly 4F-CgHy | CH(CH3)2 0.33
(A5)
63 | F |2-maphthyl(CH) 4FCeHy | CH(CH3)2 | 033
(A5)
64 | F |i-naphthyl(CH2) 4-F-CgHy | CH(CHa3)2 0.32
- (A5) _
65 | F (2-naphthyl(CH2)2 4F-CgHy | CH(CHa)p 0.34
' (AS5)
66 | F [1-naphthyl(CH2)2 4-F-CgHq | CH(CH3)2 0.34
(A3)
67 | F |#CF30-CgHqCH2 4F-CgHy | CH(CH3)2 0.31
(A5)

101



Ata ~ Rtb ZQ 5 The diester _70 can be further transforned by an alte the
nmet hod Schene 31, to give the analogs with the desired R2 and R3 grzoé@ 310
15 shoviRyg és/de8geT cal reduci ng agents such as sodi um PCT/US97/13248

bi s- (2- et hoxyet hoxy) - al um num hydrl de (RedAI) can result in a nono

r educt i onef—t-he—gi-est-ef—ro—t+o—gt S A ol 72 can be
attached | @&xa md7 yrer i cRBBpport {sucir as Y i B¢ trleatment with a
base such|as podi im hydrl de |n i i 6|I ate 73. The ester

group of Eatetrettate—F3—careTtrarsior v o1y alide in a tw
step prockss; | 7B [SCHIOSaAFHR t c sut¥ a3 LAH, then
Phosphorops tfi br pm de to affor conpoun jalide 74 is

treat ed wrttr—rm= t17i UI oulu T PISE Sy T pr phol i ne, then by
TFA to cl p#%e| the %% \Aﬁ'mﬁﬁe p’%‘]‘ﬂﬂ‘?’é}zi E r&¥inf to afford the
al cohol 7. BCHEME 31 O~Z Ar A MeO | ~|~ Owe ReH-Mj—IF MO % ~ OH Rta ~
Rb RRa R VE, O WVE WVEY 70 ~OVEITRE — Rb Z1 7Q Ar Ar MeQ
~ O~ 1~ ~} 78 JO'@%(&% ~ é?%fHP’B SISO L RB 1Lz~ ~2 2z z 1)
R~SH CH2( 2 NMenofpholine 2) TFNCHGZ v R~ S | ~a6H Re~th Z~ Z =
Pol ystyre =~ 3 :%)F%B 24§78 U TYOSI7ITIP1IA8 It will be
appr eci at pd't hak ;ﬁéﬁ&é‘é#m cﬁf%o %ﬁ‘"F % or i3 IC) may require
use of prptectingjgroups at varjous stages of t he| pr@sed{res. These are
renmoved i fi _SuUpsS qPER, éﬁﬁf&éﬁ’ @?g!!e bval...0f | O benzyl et her
protectinp ‘gr pups rr ouft %i; rea r%!#h?cél\-ﬂfg“ mﬁfrogﬁen in the presence
of a5 nmefal fata yst such as pall adi unjfon carbon, (A#) alpol ar sol vent such
as et hanoj ... The.rgp 'y gf;_&gﬁl C groups|is carried out by
treat ment | Vit Ee?l JI)??QJ&‘ {'.Tl?)‘z such as ta?%cgtpb%%gl arroon%mfl uoride in a
sol vent chh s THF. Conditions]required to remove d#Rer | protecting groups
whi ch may Dr €S PERsagR be f ouhdy-Fieghy O ip Oganic

@‘ée ’ John ﬁgl 3ylb%§ a

Synt hesi s cond Ed|t| on, T. W G eene, nd Sons, New

Yor k, 19911 _The arder of carrving out thelsteps ofltHASEo egoi ng reaction
schenes i p Ao} gl -GgHani fi cant4-ragryi | cido-a§Hoh| n g e pkill of the art to
vary the brdel of]reactions to facilitatp the reagtion of .to avoid unwanted
reaction peodbctsl 15 The following exanpbles are rdd9)ell for the pur pose

of furthel 7%l | ust r:iaﬂ:heﬂsl-n(mjamnj aF-ésﬁpt icydoaCyHad| t g 42i Mt t he di scl osed

i nvention AMPLE 1 20 H

2,6-Dii SOL#-EQNL#% FryeH-aerRtR iy t—d———d— i p-aphre vl uvridine 25 Step
A: 3- A np-74- ek hiACB3Ofentlaiai ¢ %réifajcélég 1W¢1f’efé5:1'i9r T®.3800/ g (0.63 nol) of

et hyl isoputyfyl hretate was adged anmon um aceta (@58. P g, 0.89 nol),

CyCl OhexaTU ( ZSC IJI_\ allb: I DUPI U IIUi ¢ _’4 IIL IIIU ||| AU UT WaS heat Ed at
reflux unpéf hrfo[P-eBrfsthbze W tht&e é'& tfa®20Affer 2 hours, a
second poftiop of | ammoni um acet ate (14. 6 g, 0.19 hol()mvvaa added to the
reacti on. SO THME cact O Was neatedat ellux —fo urs and then

all owe@® to cool to room 163 ~ ~ ~C1G 2003 '"wo ~I oaS| s PCTI US971 13748 0O

tenperature. A total of --30 nL of water was collected in the Dean-Stark
trap. An ice bath was used to cool the reaction to 10C and t'hen anmoni um
hydr oxi de (63 nmL) was added dropw se. The organic | ayer was separat ed,
dried with sodiumsulfate, filtered, and concentrated to yield a yellow
oil. The crude product (90.9 g, 0.58 nol, 92% was taken directly to the
next step without any further purification. 5 StegE B: DiethJrl

1, 4-di hydro- 2, 6-di~i sopro, Ql -4-(4-fl uorophenyl | ~3, 5pyri di nedi car boxyl ate To
et hyl 3-am no-4- net hyl pent-2-enoate (Step A) (90 g, 57 mmol ) was added

et hyl isobutyryl acetate (90g, 57 mmol) and 4-fl uorobenzal dehyde (61.4 ni,
0.57 10 mml ). The m xture was heated under argon at 130C for 26 hours
(Precaution: Check the reflex condenser after a few hours as excess
ammoni um acetate will clog the condenser). The reaction was allowed to cool -
to roomtenperature and left to crystallize for 4 days. The solid was
collected by filtration with vacuum (46.9 g, 116 mmol) 20% and taken
directly to the next step without further purification. 15
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Step C. Diethyl 2,6-diisopropyl-4-(4-fluorophenyl~3,5-pyridinedi car Qaxyl@ts
To the internedi ate obtained in Step B (33 g, 82 mmol) in dichloronethane
(400 Mwoemesszelded 2, 3-di chl or o- 5, 6- di cyanobenzoqui none PCIBE7/IA34% g, 90
mol ) 20 under argon and the m xture was stirred for 2 hours. The stirring
was std)pp?gbf 4@I ow the precipitate to settle. 'Fhe precipitate was
filtered, wash wi th dichl oronetgane (3 x 30 nL), and di scarded. The
filtrate was concentrated to affdyd a brown solid, which was subjected o
flash chromat ography (6/4 m Xur eAQf Hi chl or onet hane/ hexanes) resulting in
a pure white solid (25.8 g, 64. , 78% . 25 1H NWMR (300 MHz, CDC13): S
7.28 (m 2 H, 7.06 (m 2 H, j = 7.0 Hz, 4H) 3.11 (septet, j =
6.6 Hz, 2 H,1.32 (d, J = 6. HHz,Y 0.979 (t, | 3.3 Hz, 6 H. FABME:
cal cul ated for (C23H28NO4F) 401, f§ 402 {MtH). Anal calc for

C23H28N04F: C, 68. 64,R-EFQY; it 18,"QH 4.72. Found: C, 69.12; H, 6.98;
N, 3.42; F, 4.96. np 72-74C. Rf HO. 4 (10% et hyl acet at e/ hexane). 30 Step D
Ethyl 2,6-diisopropyl-4-(4-fludroN y

)-S-h~ rdroxyrret hyl - 3wri di necar boxyl ate To a solution of the internediate
obt ai ned | 't r ahydr of uran (300
m.) sti rre!-:lx. nder aﬂgon at OC vva’s added a B5 soljutiRen qf - 3. 4M of sodi um

bi s( 2- metlhoxylet hoxy) al um ngm hydri de § n t ol uene ((sov A)\I) (61 nm., 204 mol,
65 W % i1 i ' - ﬁ@é&‘ﬁln m xt ure was

al | oned tlo 7t RICNE6H4EH t erfpeCBiGH3R for GUEI2 t Henotdolled 1b4 2 2 ~I ~G
203 " WO {98/ 4528 PCTNS97133748 0 agajn to OC ard (:A@ieful | y quenched by the
dr opwi se 1 n e SUr Ut o Tas—deganmted—flrom t he solid which
forms and #® 3§3+9€ﬁ6*henn»edCFGEV%huL.C%K%H@ésiduﬁimas purified by flash
chromat ogr aphly (30D g silida) via step gradient.| Efgdhi gn with 5% di et hyl

et her/hexane IE!F—E—C 0 ) Of Jrecoveried starting nateri al
and el utilo 'é@lg% 2ot hyfl K tD_O)Z%@&nE 5040 el|ded the desired
product ajs a el | ow vvaxy sqlid (14 9,139 mol, €7%a31H NVR (300 MHz,
CDC13): b[ 7 7110 , a1l J -5 Hz, 2 H, 3.98 (q,
J =7 He, 5 4‘@ ESept TzﬂlggésHL &‘%‘3’& 05%9€epl, | = 6.6 Hz, 1 H),

1.32 (t, P =56 H 12 H, 0.97 (t. |=7 He. 3|H) (ABAH MS: cal culated for

(C21H26FND3) %md 36Q (Mddls Rf | = B4@ngr0% ebggl acet at e/ hexane). 10

St, a E
5- Carboethaxyt2 6-dijisoQrofyl-4-~ 4-fluorophenyl)) - 848 Hi necar boxal dehYde
To a sol uf iggn{@gisCHe i nt er nedi atisoht i rE@HCHR)StlepoB3g(I P 9, 36 Mol ) in
di chl or onpt hahe (1 L) was ded Brocl ¢man | neutfal alumna (7.4 g, 72
mol ). 15-+Hae- ; ; b and treated with
pyri di ni umsesh|e¥-Cetu@iznt e (PCCH(CHS2 g\ pyrokdimi-yl | n alor ep portions. The
suspensi oh wa$ stirred at rpomtenpergture for 1 hr 3th“en poured into 1:1

di et hyl ephertiex—~+—tr—F{tered—thr-iSegh—ea pe:a—é-v&—)e-i—lica, t he pad washed
with diethysé ¢ 2mL) | arfdiEH2c gnisre 1 upnto.XSongentrated to afford
a vi scous|oil {which sIovay sol i dified}(12.8 g, 2p g%gg fmol , 99%: Rf =
0.31 (10%ﬁ CRLEZS L. it : §$9.85 (s, 1 H),
7.27 {m 2 %,hf'% 2 H} @(63'3{2 j¥Cety 12045 $.88 {sept, | = 6.6
Hz, | H), }|3.12 (sept, j = 6 ,1.33 (t, Hz,12 H),1.00 (t, J
=7 Hz, 3 -\ C r 8 (MrH). Anal.

Cal cd for 1&1}1 Eﬁ@é@% 70]57; 3 7, C, 70.62; H 6.78;
N, 3.84. |25 “>t et+ F:. Ethyl

\(

2,6-diisoyr uor oph - 1- li necar boxyl at e
Butyl tri pt(e%t/)l phos 6'f-lgutl#um bbb ensl%@{(sg 19, b. suspended in
anhydrous {THE {(75 m_) under largon _and stirred at A 1.6 M solution of
n30 butyl |i§‘§‘ll anes |(4.2 B 6} 7wy vvag 1a ded dropw se. The
reaction i xtyre was alowec to correto OCan wds Strided at that
tenperaturle fdr 1.5 hr. The |r E6t4(€HRAR brightly cdl otA® dol ution was cool ed

againto-?@%g@.t%ﬁ@@@pdopwp ith a gghutid batNe internediate
obt ai ned ijn Stlep % 2 9, 5.0 mmol") inj- THF (20 e reaction m xture
was allowdd tQ stir at OC fdr 1 br, then 35 quenchﬁij _the addition of
water (5 mL). The THF was renpved in vacuo, the residue partitioned between
ethyl ether (200 nmL) and water (50 nL). The organic | ayer was washed with
brine (50 nm.), dried over MySO04 and concenii)® ed. Fl ash 165 z z ~! u~
z003 ~wo 9sroesis PCTIUS971131, ~B 0 chromat ogr aphy through silica (5%

di et hyl ether/hexane) affords a viscous oil (2 g, 5 nmol, 90% (E Z

m xture). 1H NMR (300 MHz, CDC13): b 7.14 (m 2 H, 7.02 (m 2 h), 6.10
(dt, ] =1.8) 11.4 Hz, 0.4 H), 6.04 (dt, J =1.5,16.2 Hz, 0~6 H), 5.48 (dt, J
7, 114Hz) 04H) 5.33(dt, J = 7,16. 2 Hz, 06H) 4.00(q, J =7 Hz)

~ NS ' a ~ 1N ~ NN " -~ o~ 1N P
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0 HO EXAMPLE 2 PCTI US971l 3248 2, 6- 2

D et hyI 3- hydr oxynet hyl - 4- phenyl 5-(2-nmet hyl -1 ~ropenyl rQyni dine 5 %‘Hltyﬁ 2003
title b43gs Was prepared fromethyl aretoacetate, ben nd

i sopr o;‘gmrl phenyl phosphoni um i odi de according to the p?gt@gﬂygg“gescrl bed
in Exanpl —Steps A- G _IH NVR (300 Mdz  CDCI-2) 8 7 .34 (m 3 H), 7.10
(m 2 H )5x/0(s, | HR1£. 42(s,|2H), 2rG9(s 3H),2. 43(9, 3H¢ 1.160(s, 3H), 1. 35(s, 3H).
El-Ni S cal cul ated for (018 21NO) 267,f found 267 {M+). nfp 48-50'C. Rf = 0.3

(90% 10 1 CAND 3 _HO 15 4 (solvent)

6- Di met hyl ¢23- 4%61@-145(1-mgteny“)mgicine The title
conpound acet pacet ate, Henzal dghyde and butyl

tri phenyl s : £ 6-E-SEH-Frg—t-0—t-hRo—id -0 wijes described in
Exanpl e | %ﬁ&-%*@CHIZhe br déizColias ‘obyclaiasHg as aigriture 3:1 trans:cis
20 i sonels; punmy oil. 1H NWR (300 M, CDC13) .4)?»7 (m 3H, 7.12 (m 2
H), 25 5O4—fm—t—H—5—40+rr— il —2471 & 2.68 (2s, 3 H),
2.57 & 2}48 ($GF3-GellyfH2] o &4'52‘§9‘*§2q,¢ﬂ=10£5H9H2, @2+) | 1.52 (bs, 1 H),
1.19 (m |2 H}, 0.T7 tm 3 -I). El -I\/S cal cul at ed.fo&4£C:9H23I\IO) 281, found

281l. Rf =64 (90%tethyt—actetatetirexame)—36+ #—r—AUG 2d03 WO 981045l 8
0 HO EXAMPLE 4 PCT/ US97113748 5

2, 6- Di met hyl - 3- hydr oxynet hyl - 4- yhenyl - 5-yentyl pyri dine The title conpound
was prepared from

2, 6- di net hyl - 3- hydr oxynet hyl - 4phenyl - 5- (1- pent enyl ) pyri di ne (Exanpl e 3)
according to the procedure described in Exanple 1, Step H 1H NWR (300 IHz,
CDC13): 8 7.42 (m 3 H, 7.15(m 2 H), 4.33 (s, 2 H, 2.65 (s, 3 H, 2.56
(s, 3H, 2227 (m 2H,1.29 (m 2 H, L1121 (m 4 H, 0.76 (t, J 10 = 7 Hz,
3 H. EI-M: calculated for (C19H25N0) 283, found 283 (M+). Anal.

cal cul ated for CLI9H-5NO: C, 80.52; H, 8.89; N, 4.94. Found: C, 80.39; H,
8.85; N, 4.85. np 99-100'C. Rf = 0.3 (90% et hyl acet at e/ hexane). EXAMPLE 5
15 H 2, frDi et hyl - 3- hydr oxynet hyl - 4- phenyl - 5- (2- et hyl - 1- propenyl ) pyri di ne
The title conmpound was prepared front ethyl propionylacetate, benzal dehyde
and isopropyl 20 _triphenyl phosphoni umi odi de according to the pr ocedures
described in Exarrple 1, Steps A-G 1H NWR (300 MHz, CDC13): S 7.34 (m 3
H, 7.11 (m 2 H, 5.76 (s, 1 H, 444(dJ55H22H) 3.01
(gq,J=7.4Hz, 2H), 2. 75(q, J=7.4Hz,2H),1.58(s,3 H),1.35 (m~7 H},1.21 (t, J =
7.4 Hz, 3 H. FAB-MS. calculated for (C20H2,5N0) 295, found 296 (MtH).
Anal . Calcd for CpH2,5N0: C, 81.31;-H, 8.53; N, 4.74. Found: 25 C, 81.03;
H 8.55; N, 4.65. np 103-104'C. Rf = 0.4 (50% et hyl acet at e/ hexane}. 168
2 2 AUG 2003 - WD 9810451,8 0 H- EXANI I ' LE 6 PCTNS97/ 13748

2, 6-Di et hyl - 3- hydr oxynet hyl - 4- phenyl - 5- (1- pentenyl )pyridine 5 The title
conmpound was prepared from ethyl propionylacetate, benzal dehyde and butyl
tri phenyl phosphoni um brom de according to the procedures described in
Exanple 1, Steps A-G The product was obtained as a m xture 6:4 trans:cis
isomers. 1H NMR (300 MHz, CDC13): S 7.36 (m 3 H, 7.14 (m 2 H), 6.00 (m
| H, 537 (m | H, 442 (m 2 H, 2.90 (m 4 H,1.89 & 1.67 (29, j] = 10 7
Hz, 2 H, 1.25 (m 9 H, Q76 (m 3 H. FAB-MsS: calculated for (C21H27NO)
309, found 310 (M+H); Anal. Calcd for C21H27NO: C, 81.51; H, 8.79; N, 4.53.
Found: C, 81.95; H 8.90; N, 4.45. np 74-76'C. Rf = 0.5 (50% et hyl

acet at e/ hexane) EXAMPLE 7 15 H

2, 6- Di et hyl - 3- hydr oxynet h~l - 4- phenyl - 5- pent yl pyr| di ne The t| tl e compound
was prepared from 2, 6-di et hyl - 3- hydr oxynet hyl -
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20 phenyl -5-(1-pentenyl)pyridine (Exanple 6) according to the pr oczetzzltfrug 003

described in Exanple 1, Step H 1H NMR (300 WHz, CDCl1l3): b 7.42 S 3 H,
7.18 (mwoosp4s8. 34 PCT/US97/13248
(d,j=6Hz, 2H), 2. 96(q, J=7. 7THz, 2H), 2.84(q, )=7. 7THz,2H), Z: Z8(m 2 H), 1.34 (m 9
H,1.09 (m 4H, 0.76 (t, J =7 Hz, 3 H. FA&WS: cal culated for (C21H29NO)
311, found 312 (MtH). np 76-7TC. Rf = 0.5 (50% et hyl acet at e/ hexane). 25

i 69 2 2 ~~Uu 2003 'wo 9s~oaszs 0O Ht EXAMPLE 8 PGTI US97/ 13?48

2~6- Di et hyl - 3- hydr oxynet hyl - 4- phenyl 5-(1-ethenyl)pyridine 5 The title

conpound was prepared from et hyt— ym promnytace tdetrygte—armd net hyl
tri phenyl phosphoni um brom de/ S()cu_urg api % ac es
described in Exanple 1, Steps ﬂ 21HENE 63 (m 3
H, 7.20 (m 2 H, 6.36 (dd, J}=1148 Hz,} | Hz, |
H, 5.00 (dd, j =18, 2 Hz, 1 H~—24T ] : 4 H,
10 1.35 (m 7 H. FAB-Ms: cal cyl at eé for (Clgl—21N0) , (M+H) .
Anal . Calcd for ClgH21NO: C, 8¢. 86; : 65; H,
8.06; N, 5.09. np 84-85'C. Rf 0.4 AVPLE 9
ZS H 2,5,6-Triethyl-3-hyd roxy hy{- ound
was prepared from 2, 6-di et hyl - B- hydr r}rp
phenyl - 5- (1- et henyl ) pyri di ne ( ;:xarrpl ,
described in Exanple 1, Step H 1HP 3 H,
7.18 (m 2 H, 4.33 (d, ] =6 Hx 186 (q, J
:8Hz,2|—|),2.36(q,j:8|—ﬁ,2f : =8 Hz, 3
. FAGMS: cal cul ated for (ClgH23NO) al, Cal cd for
C18H23N0: C) 80 26; H, 8.61; N|] 5.2Q. 3§;4' N, 5.08.
mp 100'C. R f 0.4 (50% et hyl | &eet gt 2003 - WO
98/ 04518 0 H~ EXAI\/PLE 10 PCTNS)?I 1311& "% § .
2, 6~Di i sopr~3- hydr oxynet hyl - henyl[-5- (1 Ppentlenyl )pyrid HeSﬁ"heiltIe
conpound was prepared from eth | isgbutyrlyl acet ate,| benzpl dehyde and butyl
tri phenyl phosphoni um brom de agee+reirg—tg—the—procedurestdesef+beedin
Exarrple 1, Steps—A-G NVR (800 , COC13):{ 8 7.135 (M 3 , 7.14 (m 2
H, 599 (m | H, 53%(m1H, 4.41 (m] 2 H), 3.36(m & H|1.89/& 1.70
(29, j =7 HZ2 2 HE L24 (m15|H), 0.80 & 0.72 (2t,]j = sHz, |3, H| FAB Ms:
10 cal cul at ed For ) 3%7, found 338 (NkH). |Aral . glzcjaf or
C23H31NO: C_ 81)% , JoTR6; N 4. 1%3.aFoung: C.581./88; H 29.2pF N, |3.93. np
67-73' C. R £, 0% ernyl | atet atd/ hQ@ne).gw 15 EXARPLE
2, 6-Di i soyropyl dr Oxefet hyL-ntl- phemy! -2 ( 2-|ngt hyll 51- py GpenyS-pyfi di ne
The title conpdundawas/ preparefl fromtet hylzisa 'tyry‘k-acet%te, Eenzal dehyde
and i sopropyl griphgny Cg)hospho hi um ifodi dg Accqrdi ng Yo thg 20 Hroc edur es
described in Example 1Y Steps G 1H Nl\/ﬁ@ (300 MHzr{CDO 3 €8 .32 (m 3 H) ,
711 (m 2 H), 5.75 (sml H), b 43 ﬁ;bs, 31, |3 46 (sept,% =16.6 Hz, 1 H.
3.18 (sept, j = 6.6 Hz,'!'1 H, 1.57 (s, 3|H), 2.31 (m 15 F). FAB-Ms:
cal cul ated for (C~-H2gN®) 323, tethe324—(MHHH—T"Ara—Cated—For—C~H2IN0: C
8L69; H 9.04; N, 4.33. Found: & 8}1..89; |Hg 8.194 N 4 280z np| $B-9p'C. R =
0.1 (10% ethyl 25 acetate/hexahd$. 171 2 4 ~,u~ Zoo3 wo ~p4s2s|0
[ -]
) o I I o e =
> &L 18 ) °3 R [*8
[
) 2, T oo o T T T
[T9]
2
L w
[_tg - " o o o oo x s
|l |8 |5 |& |& |8
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H~ EXAMPLE 12 PCTI US97/ 13248 ? AUG

2, 6-Dii soprouyl - 3- hydr oxynet hyl - 4- yhenyl - 5- (1- propenyl ) pyridine 5 %’ tZﬂt?I
corrpourw?gﬁa‘s%epared fromethyl isobutyrylacetate, benzgtfiobymazand et hyl
tripheny osphoni um brom de according to the procedures described in
Exanple 1, Steps A-G The product was obtained as m xture 1:1 trans:cis

i somers; gumry oil. ITHNW (300 MVHz, CDCI3): 8 7.4 (m 3 H, 7.2 (m 2 H,
6.0(m I H, 55&5.4(2m 1 H, 44 (m 2H, 3.4&3.2(2m 2 H, 10
1.6 (m 2 H, 1.4 (m 7 H) 1.3 (m 7 H. FAB-MS: calculated for (C21H27NO)

309, found 310 (M+H) Cal cd fnr 1H27NQ: €. 81.53: 9.98; N, 3.96.
Found: C, 7% _§H9 65 N, 3. 61. %b =10.4 (|20% et hyl pcet at e/ he<ane). _
EXAMPLE Rl € Db yE: & hpdrax@reeh |- & @e®) 1568 12bwW efty! ) pyri di ne
The _ ti t]‘?e ng;oﬁ’pcmnd’ \%gs? ggaﬁr gi Pr gh ‘étgy I@b&’c ygyl‘:acgm éteg 20

benzal dghydé land opylitriphenyl phosphoni u LbI’Q de accord|ng to the

pr ocedur|es .descrijped ih Exappl e 1, St eps A-{G Thle product as obtained as
a m xturje 1:1trans ci s|isongrs; i 1 H NWR (300 M—l‘z CD1"I3): 8 7.4
(m 3H) 7.2 8 s HS8448m | B 3.3 (m 3
H),1.9&_1,.7(@m 2 153( 2 H)IFAB . E¥ culated for
(C~H29NQ) 323, %f oung' 324"25 H) . (0% e%hyl get a% hexane). 172
2 2 A~G|2003 -UV\O 08l 04p28 0 5TV US9 7013249 2 U

6-Di ' i sgnropy|l - 3- hiydr oxynet hyl - 4- ntyl pyridijne The e conpound

was prepared |[from 2, 6-djisoptoyl - t hyl -}45
phenyl - §- (1- dent enyl ) pyri di ne (Exanpl e crnrding to the| proredure
describgd in [Exanpl e 1,| Step|H 1H NWR 0 |MHz, [CDC-3) S 7141 (MM 3 H),

7.18 (m| 2 H)|, A:'4.3B,':(s, 20H)| 8.4
6.6 Hz, |1_H), £ 76 £m pEH), | £ 32
Hz, 3 H). FAE(%R~ al & fof
81-82'C| Rf 3 0.1 [(Tow kChyl 8) .
2. 6-Di i gopropyl - 3-jhydr oxynet hyl - 4{ phenyl - 5- (j1- hexenyl ,|~ The| titl e conpound
was prepared [fromlethyl|isobutyryllacetate, Qenzal|dehyde and| pentyl
tri phenyl phogphonijum brpm dejaccofding|to tHe prdcedurjes degcribgd in
Exanpl e [1, Stleps A- G The product |was g¢btaired as a 20| mixture 1|1

=N6. 6 Bz, (LaH), | X 23| (sept, |j =
uf’m 5TH) , | & 76/ (t, J =

trans: cijs isqmers; mwy oil{ 1H NVR (300 Mz, CDC13):58 7.85 (n1 3 H,

7.14 (rr~, 2|H. 5. (m_ 1 Hf 5, (Ml Hlew 4.4 (M2 H e 3.86 (M 2

H , 1.92&1.7@(2{2 e (%517 , 4.80 (n§ 3 HE. FAg-lvs

cal cul atjed fdr<(C24. SNEESSL four%l 358 (MqHP. Angll . |Gl cd| for [C2g. H33NO

C, 82.00Q;=H, [9546; ge 3| &8. :&Und. L 81958 B 9.80; Ny 468 R = 0.1

(10% et HyT" acefat ef Bexahs) ; 3®m  |292 4, 4~~ |2850 wWoOsrpgsz8| 0 Hi

PGT/ U89'113Zd8r§2 6-§iso r00/63- hy3ir oxydret Hys - 4- pﬁhenyl%S-he | pyridi ne The

title cdnmpound was| gr eppred f<om 2.6- di|i"Sopr|oPyl -[3=hydy xyrﬂe hyl { 45

phenyl - §- ( 1- Hexeny| ¥pyr | di ne| (Exafppl e 15) adcordijng tof t he procedure

describgd in |Exanple 1,] Step{H iH NVR|(300 |MHz, |[CDC13): S .40 (m 3 H),

7.18 (m 2 H|, 4.38 (d,}J =5 Hz, |2 H | 3.42 (septet, J = 7| Hz, H, 3.23

(septet, ={7 Hz,{1 H} 2.2b (m|? H,| 1.3 (m 13 HJ} 1.1 (m|{8 H), 0.80

(t, J = 7?;J=Hz, T H)| TFAB ;. ¢ak cull aFed |fBr (C%4H:{5NO) 353, fdund| 354 (MH).

Anal . Cdlcd flor COAHRAND: C 181 BR H 10 981 10 N 3 96 Folnd: L 79. 06;

H 9.65;|& 3 &1 71-62_'C ::p:g.l (%O%e hyl| acetfat e/ hexane). EXAVPLE

16 EXAVELE || 7 H 2| 6= Di i Soyr opyl - 3- ydrotfynet | -4- he~§oytllpyridi ne
f u

23] 55} 23] 23] 22} 2] 12 [+ 2 23]

Z | T T Z -z I L L s o

The t|tle—eec+pcunf‘ was—pepat-ed—Hom26—di-HsepropyH—3t-hydrparet hyl -
= i
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phenyl - 5- (1 - propenyl ) pyri di ne (Exanpl e 12) according to the procekifi/d6 2003
described in Exanple 1, Step H IH NWR (300 WMHz, CDCO 3): b 7.41 Sm 3 H),
7.17 (M veO 904520 4.33 (s, 2 H), 3.42 (sept, j = 6.6 Hz, 1PFRUSYIBIME sept
j =6.6 Hz, | H~.25 (m 2 Hy, 1.33(d, j=6.6Hz, 6H), 1. 30(d,

j=6.6Hz, 6H), 1.27(m 2H), 1.20(m | H),0.74(t, J = 7 Hz, 3 H). FAB-MS:

cal cul ated for (C21H29NO) 311, found 312 (MtH). Anal. Calcd for C21H29NO:
C, 80.98; H 9.38; N 4.50. Found: C, 80.72; H 9.47; N, 4.38. nmp 89-90' G
Rf = 0.4 (20% et hyl acetate/ hexane}. 25 174 2 2 BUG 2003 WD 98104sz8 0

H EX~AN~' IiE=$87PCETHY
2,6-Diisopropyg|- 3- -&- zhany k=l Se bty LYK & nel L TAe dikle
ompound. yes B {ea PR ERRS o Y i
phenyl - 5- (|1- bLﬁ,enyI) Exanplle 13) accdrding to the prpcedute
descri bed frm—Exanpt H—1F 300—v—€EgE-S)—TS—7#t—tm 3 H,
7.17 (m 2 H), |4.33 3.42 {sept,t J =(6.6 Hz, | H), 3124 (sept, J =
6.6 Hz, | , 4.48 (Imy 2 Hy 1133 (feu o o o
J=6. 6Hz, 6H), 1. 31€d, J= .6|—E£6H)H§L28 2H),§.Ié( 3H) 0. 71 {t, Px/Hz| 10 3
H) . FAB- M =cal|dyl at|/éd f o 9( C~HIINO)| B25, G oundd 326 ’@vﬂmg Anag. Chl cd for
0221"131N0: C, % 19;%H, 60; 4 @) Found:| &, 8§1%28;( H 9| 87; N, 4.07.
np 83 84'C. Rf |= 0.4 (20% et hy| "acetat e/ hexang). EXAMPLE 19 1p Hi
2, 6- Di i sopr opyl}- 3- hyjdr oxyjnet hy| - 4- (4-f | uor ovhenyl ) -|5- ( 1-thexenyl ) - pyri di ne
The titl e feorpauhrd—ias—prHepare f+of-eth HsebutyHyHacet-at-e—20
4-fl uorobe¢nzal dehydg and jpenty] tri phenylfphosphoni ym brom de faccorfding to
the procedures |dgscr|i ged |i p, Expppl e Steps A- The prioduct s bbt ai ned
as a mxtyre 6:@tra . Ci s@i sorr@s; %um’negil. gH NV\§ (3 I\/I—zf CDC1,3): b
/10 (m 4= 5 10 9 JY 8 10 |g | 18 [T
H),5.98(mt, | H), .42(q1(:,j:7511. 4§z,0 w,hgg{dlt J:',iia.zr%,o.ag),4.4o {d, J
= 5.5 Hz, |2 H), 44 Tm [|TH),| 3.36]{ (sepf,”J 6.6 Rz, d. H)|, ~3. 24 (sept,
J =6.6 HZ, 25{0.4 H),1.94 (m|Il H|1.36((m 6 H,1.23 (m 8 H,1.12 (m 4
H), 0.82 (m—3+H—kAB175 22—t -Gt2==3 WO 98] Od978 PCQTIS9~113TA8 0
MS: cal culfat ed {for. (IGA~2FNO) 369, fopund B70 (MrH). [Rf =10.4 ({Z0% et hyl
acet at e/ hexane)|. EXANPLE |20 F Hx 5 | £
2, 6-Dii sopropylf- 3- hyd§'oxy thyI54-(4&!qu5rophe | )45-(1-|butenyl)-~eyridine
The title|conpaufid prgared“fro*r%th_ e i solt yny®acdtate,| o
4-f| uor obenzal deéhyde @nd opylﬁri bleny ospldni yrg,br drivde a@cordi ng to
t he procedu¥es %scri%ed [ Exazple § St &ps A T% priaduct S |obt ai ned
as a 10 mixkured: 1 tians EIS i Fonel & gury Qi lHJNI\/RggOO ﬁiz CDC13) :
8 7.10 (m 4H),C,f5.97+(r~r ; 1- , ba39 (a7, 1—7,%1.4 , |[&&5 H), 5.32
(dt, J =7, 16|%Hz,| 8.5 I-ﬁ, 4. &1 (dgé’J £95. 5 %z 2 , [3.45|(th If H, 3.36
(sept, | ¥ 6.6{Hz, §H),~'r3.24<{(sepu J|=6.6 , 10.5 H),1.95 (m{l H),1.70
{m | H,1.35 (d, j|=£6.4 Hz, B™H),| & 34|(d, | =6J/6 Hz,] 3 H)|, 1.25 (m 7
H, 0.79 (t, J{=7.83%,1.5 HJ| _0.78 (t,|j = 7.5 Hz,1.5|H . HAB-ME:
cal cul at et—35—For—(E—R2gHNO—34—Fptra—842 T!1«44-I-|)—’ - =t0—4—26%¢t hyl
acet at e/ hegane) . zEXAMBLE 124 F | oH P T T T e | T
2, 6-Di i sopr®pyl|- 3- hydr oxyimet hyjl - 4- (B- 1| upr ophenyl ~5-(1- pr operfyl ~ gyri di ne
The " tit e cofpoungwas[prepared fTom e nyt—sobutyrytacetats,
4-f 1 uorobga%al dehydg @nd |egchyl| toi phenyl plwsphani um:Bromde dcgording to
t he proceddres |descrli bed |in Exanpl el 1, Steps A-G The prioduct| was {obt ai ned
as a 176 [ =~ 2|2 KOG ~~~ .

v& k. i3 23 4% B B 23 49 B ]

= r |z T L |z |z T |z r | =

! 2 |m-jz |z |z |= |m |z |= |= |=
& |2 |8 |2 |2 |2 |2 |8 (&8 |8 |8
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WO 98/ 04S18 PGTI US97/ 13248 O m xture 1:1 trans:ci s isoners

MHz, CDO, 3):

L

=16.1 Ek
(m1l.5
13 H).

f or
4.1

title conpou

8 7.11 (m 4 H),
5.53 (m 0.5 H),

d vwa

ept,

J

6.04 (d,

= 0.4 (20% et hyl

- 3- hydr oxynet hyl
prepared from

ot hyl

|

5,33 (m 0.5 H),
= 6.6 Hz, 0.5 H),1.61 (d,
FA&MVS: cal cul ated for (C21 HHFNO 327,
C21 H26FNO: C, 77.03; H, 8.00; N,
1. nmp 5 46-4TC. Rf
2,6-Diisetrropyl

Lsob

=11.7 Hz, 0.5

1H NMVR
5.96 (d,

4'41Pé§hﬂﬁﬂ

f ound 328 (MtH) . Anal .
4.28. Found: C, T7.15; H 8.07; N,
acet at e/ hexane).
-4-(4-fluoroyhenyl

23885 2003

3.42

1.3 (m
Cal cd

EXAMPLE 22 F H~ 10
~5-ethe ~rl pyridine The
tvrvl acet at e,

4-f| uor
accor di
15 VHz,
=1.5, 11|

benzd

de an

r&c

7‘=’1§?E
4.9

uRe
(R
7 (

d net

dd

‘“d%ﬁqg

hy| trlphe

e d@i
ke

5. 1

5. B5

yIphc
R
s

v

iumb

19 §

5918~
4.41

rom de/ sod
eps
HE,
(d, J

3‘

um am de

H NVMR (300
~6.24 (dd, j
b Hz, 2 H),

3.44 (s
6 H,1
(MtH) .
76. 87;
acetate
PGINS97]
~pr opvl -
conpoung

3
A
f

I was

Prepag

6 Hz
FAE

For

EXANPL
&
et hyl

red f

. 33.

|
L35
calcu

-fl uo

(d,
at ed

e 7
Z%C.

r onhe

]

63

r
3;
f
2

DLl
L

fo
b D
B
jood
Q

ny| ~5-

.zg

6 HI,

4FNO)

| pyri

N

(2
003

1.25
313,
244
q§)et
FWO
@]

di ne

6.6 Hz,
d 314

und: C,
S5ZS

tle

2,6-dii $opropyl

( Exanpl ¢
NVR (1 30(
Hz, | H
J=6. 6Hz,
FA&IVE:
0.4 (204
6- Di i sof

¢

19)
MHz,

5

al cul
0 et hy

br opy|

3.7
6H),§

- 3-thydr

ding

%6

f or
t at e/
dr oxyj

4
hex
et

H3
an

hy

hyl - 4(4-1
pro

o
NO)
e). 1

| - 4- (

lor opl
> desgri bed
4335 (s,
i§.2§;§rn
, LI (m
ung 372
E 24

enyl }

-5-(1
in H
2H)

rH,

- hexe€
xanpl

yridi ne
Step H 1H
pt, J = 6.6

7, 3 H).
'C. R

15 The

title cq
2,6-diiJ
( Exanpl ¢
NVR ( 30(
(sept, |
(d, ]
0.73 20

344 (M= AY

76.93; |
25 30 1

6- Di i sof

title conpour

2,6-dii{

T8

DITpou
50pr o
> 20)
) MHz,
= 6.
qne H
&

4 8. 1

Dr opy|l

bOpr ofd

| preq
hydr g
dlng

are

to
7.

3

003

ar e

Xy et

np

d

t h
15
23
(d,

G~

from ]
hyl - 4{ 4-f |
e procedur
hH),
£%ept J

Fiewa

met hy]|

d

xynet hyl - 4

pINE 9

98/ p4528
-4-(p-flu
rom

lor ophenyl )
4.331(d) j
F 5. 6| H,

6 , 1.
| at ¢
6.93% H,

= 044 (2¢
br oohenyl ) -

ior ophenyl )

b desgri bed i

0 F- XAMPLE

( Exanpl ¢
NVR (30(
Hz, |

h

221

Wz,
3 7

b descri bed

£33
2 25

H),1.30
Hz,

N, 4.11.

10 3
Cal cd fd

% 5
3D .
rf")‘l

zfﬁ%bg
] | yil

Irn/—\ AL\

yridi ne
Step H 1H
3.41
H,1. 34

6 (m 3 H),
3, found
Found: C
hexane) .
971 L3248 2
e 5 The

pyri di ne
Step H 1H
) = 6.6
6. 6 Hz, 6
t, | 7
NHH). Anal .

-

8P 49,

p
[e

!

H, 8.48;

]
=
(-4

oot

n
-
e

&
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125
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128

130
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EXAMPLE 26 ZS H~ F 27 AUG 2003
2~6-Di i sopro - 3- hydr oxynet hyl - 4- (4-f | uor ophenyl ) - 5- et hy }

The~ti fl‘¥83 3ind was prepared from 2, 6-dii sopropyl -3-hy %@ﬁnﬁ%ﬁ-ﬂo
(4-fluorophenyl)-5-ethenyl pyridi ne (Exanpl e 22) according to the procedure
described in Exanple 1, Step H. 1H NWMR (300 MHz, CDC13): b 7.15 (m 4 H),
4.33 (d, ] = 3.6~ 2 H, 3.41 (sept, J 6.6 Hz, | H, 3.26 (sept, J = 6.6
Hz, | H, 2.34 (q, J =7.35 Hz, 2 H,1.33 (d, J =6.6 Hz, 6 H,1.31 (d, j =
6.6 Hz, 6 ). 1.19 (m 1 0,93 (. j 35 Hz. 3 H) . FAB-MS. cal cul at ed
for (C2pH26FME) 315, fouphd 316 (M+H). Anal. 1§79 ~ 2| au~ @003 \\O 98nW\EZ8
PCTI US97I ]%Z 8 Gl el Fpia EI—R{b . g &b 68 § 33} N af.2M47Found: C,

‘€.
F

I Il

75.74; H, L ONSU | @ THeR 15 ¥o= 2 (Jo% ethy Fetary/ hexane).
EXAMPLE 27 5
(Z~2, 6- Di|i soerfopyl -13- hydr oxynet hyl {4- (44f | uorfophenyl ?- 5t ( 3- met hyl {1but envl)
pvrid me|The tlitle lconpound was pre¢pared from ethyl isoputyr &I acefate, 10
i

4-fl uor obenzal|d@hydeSand] Esobuty! 1R phendl phoSpho m bEbm acgording to
the procegdz~s dgscri ed ?Exatﬁlle § St ngs ﬁ?ﬁ 1nafl\INR gBOO %—Iz FCDO 3): b
7.07 (m (4 H),| 5. 92 ¥d, ¥ 1pd7 Hr =1 WS 528 (da¥ ) ES10. V& 114 Hz, 1

»4.42|(bs, |BH) .| 8 45 Tsept # 1 £. 6|, i| By, 3530 (Bept|H =[6.6 H, 1
H, 2.06{(m 1 H, [1.35(d, J|=6.6 Hz, |6 H, 1.3 (m 2 H,|1.24{(m 5 H),
0.69 (bs,| 6 H|. FAGVS: chlcul ated for 1% (C23H3pFNO) 355, found 3%6 (MtH).
Anal . Calicd faqr CZSHSpFNp: Ci77.71; H 18.51;} N 3.94. [Found] C, ¥7.94; H,
8.59; N, [3.79.f mp J12'C. | R f 0.3](20% et hyl| acetjate /| hexape). 20 Hr
EXAMPLE 28 F 2, 6- Di|i so- pr opel y

8

PGINS971 13248 |QFThe i t | edtonm
i sobutyryl acetlat e, |4-fl upor obe

N hydrpxyneghyl|-¢- (4- & udr @phe
& 180 %2 A 2408 V0 B8/ onkes
%nd \&35 ﬁr par frq‘]fn et hﬁl Y

| dg

amfl <t ripheny ;hos bhoni um

:
:
7

]
-5- (4- metthyl - I{p€nt e~£1 ) py dig
N

brom de accordi ng tjo the| procedures desc¢ribed in Bxanplie 1, Steps|A-G The
product ils obtlai ned as aj 6: 4 Fn'xtu e of (trans:cis isongrs. 1H NWR| (300 MHz,
CDC13): $ 7. 11 (m |4 Ay, [ b. 04| (adt,]|] =1]5, 11 |[F, Q.4 A}, 5.96 (dt] |
=1.5,16 Mz, 0.|6-H).| 5.47 (dt,|j = 7,11 Hz, 0|4 H, 5.32 5 (dt, ] £ 7,16 Hz,
0.6 H, 4.41 {{m 2|H, 3 &4 (n 0.8 H), |3.38|(sept|,&J 446 Hz, 0/6 H),
3.24(sejrt, j 1=.6.8 Hz, PY HT,l.&ﬂ(m | H),|2E45 |8 18)) E“B’S m 6 H))
1.24 (m |7 H,|D.79 §d, PL= 6| @ Hz| £. 4|1, c.;gs (log, J ;&6.6 , B.6 H.
FAGMVS: cal ulﬁlt d f (RYH32+R) 369 fobhd 378 (NWY) . al |l cf for
C24H32FNO:w C, 8. 01;SH, B873; 3| I Fund] £ 1€14; 8l B2; N, 3.50.
mp 48-50'|C¢* R|fE= (.§ (20% eth 16 cefat e/ hme'x?anq)g EXANPLE FlH 15
2, 6- Di i s¢~r ov\l & 3- (vigr oxjvBet hVE- 4- {4 1 (g ooheRvl )|-B- | 3-wet hvlibut ¥1) pvri din
e The title cqrfpouridewas| repared from T = - ©
2, 6-dii sopropyl - 3- hydr oxy@et hyl - 4(#-f1 uor ophgnyl ) - 5% ( 3-[n@t hy| - 1- bt enyl ) pyr
i di ne (Exanpl e 27) tfaccordi ng Fo the progedure desdribed in ngarrpl b 1, Step
H 1H NVR (300 MHz,{ CDC13): S; 7.14((m 20 4 H 4.33 (id, J E 5.5{Hz, 2 H),
3.41 (sept J|= 6.§ Fz, T H),[3.22[(sepl, J  6.6[Fz, 1 H), P.27 [m 2 H),
1.35 (m |BH) |1T33 (& J| =7 HE 6/, 1|30 (d,5J 3 % H4, T6 H T 1.17 (m 3
H, 0.70{(d. = 6.6 Hz. | 6 H| FABIMS: c¢alculiated {for ((C23HIPENQ) | 357)
found 358 L MtH) . Anmal . Galcd for CR3H32F 5,, 77.127; H, 9.0 N,|3.92.
Found: C|'®7.34TF H| & 15, TN, B.%69 43-45' ¢.FRf |=F0. 2 onoPEhy
acet at e/ hexang) .25 30 181 22 AJG-2003

i ., 73 w, . 3 " 73 * e

< oo oo oo T s oo T T T oo

) =_|=.|= & | |T |& & |x x

131
132
133
134
135
136
137
138
139
140

»®
5]
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WD 98/ 04S=8 0 H EXAMPLE 30 F PGTI US97/1 3148

b- Di i so~ropyl - 3- hydr oxynet hyl - 4- (4-f | uor ophenyl 22 AU 2003
5- (4-wjdaousasent yl ~yridine 5 The title conpound was pr eacavesy7/32asn

6- di i sopropyl - 3- hydr oxymet hyl - 4(4-f1| uor ophenyl ) - 5- (4- net hyl - 1- pent enyl ) py
i dine (Exanple 28) according to the procedure described in Exanple 1, Step
H 1H NWMR (300 MHz, CDCI3): 8 7.14 (m 4 H), 4.33 (d, =5 Hz, 2 H, 3.41

5
2,
ri

[S—

(sept, J =6.6 Hz, 1 H, 3.Z2 (sept, J = 6.6 Hz 1 H, 2. 23 (m 2 H,1.38
(m I H,1.33 (d, j =6.6 Hz, 6 H,1.30 (d, J = 6.6 Hz, 6 H) , 1 27 (m 10 1
H)il' |17 (?"5 ? Lg;lgic()”’szlla’ };égari(’ _H),U',Z\ :le’ ; 'f:.d { Or_|C24H34FNO:
cal cul aje r = Qu : — or . ;
C 77.59;=“=‘H§ r o3 & §L§7§F@ur@ T IYR6I W Y. 9@|\§A§25§
101-103{ c. Blf- ="0.3 [20% etlhyl apetatf ! héxand). 15 |EXANVBLE 31| F H
2, 6- Di | popropyt—3rhytrgxyfetiyt—4{4—fuorephemr—5—{eyetgpenty 20
i denenef hyl epne~pytidiné The {titl el conppund was prepared frdm et hyl
isobuty[yl acetate,; 4-fliugrolefj zal dehyfe, and gycliopent]yl, ~
tri phenyl phogghoni b dg ®ccof @ ng th proédur dgseribed in
Exanpl e| 5135 NS 1R NVR 300‘_ B 1:&% S| 5 13 |( 2%, 7.07 (m 2
H) , 5.83(3,/@H) .43 X d, & gHz H & 3. 44& (s¢pk, J T 6./6 182 2
2 AUB1UD3 - 98/ (%4528 PCTI|U97I137248 Hz H),U3 21 (sdp?, j| = 6.6 Hz, 1
H, 2.1 (m|2 H| L75{(m 24 H), [L. 47 m4H),134(q,]=66Hz,6H),
1.29 (m—1-H}-1-21 {4131 =46 bl 6 Wb EABMS: lcalcdlated for ( C24H3pFNO)
367, fopnd 368 (MFH). Anal . [Cal cd for C24H3pFNO: [C, 7§. 44; [H, 8.{23; N,
3.81. Fpund: |C, 78.46; |H 8.]18; N 3.6B. np|97 98'C. R = Q.3 (40% et hyl
acet at ef hexahed . % FEXAVEEE 3 27H 10:%2 % o
6- Di i sopropy {{%-h‘ oxyrrﬁthyl-4( | upopheryl ) %57 (1 ytegfl)-pyridine
'~ tit]e cor@ouni“was Hpre red Frorr ghyl oy mq;but) y| adekat e
4-f 1 uor pbenzal dehy de and” n- HeXy!l ¢ phenyl phasphent um|{bY ori|{d€& according to
the progedures describegd inExanpie 1,|Steps A-G] The|prodyct wgs obtai ned
asamw1'11ranc'niqicnag,[_f;%u 0l 1H NVRI(300 tIMHz _\CDC13): S
7.11 (nm 4 15 _ 1
H),5.99(m I H),5.42(dt, J=7, 11Hz, 0. bH), 5| 30(dt, J=7 16Hz,0.5H),4.4JJ(d,J = 5.5
Hz, 2 Hf, 3.45 (m | H|, 3.97 (sept, J|= 6.6 Hz, |Gw5 H), 3./124 (dept, J =
6.6 Hz, [0.5 Hg 1. 94 (m| & H), £'35 &m BbsH), 129 (§ | (K, 128 (d, J = 6.6
Hz, 3 H, 1. ;E)(mg H)|,< 1. 152(m H) ﬁ.%&(m H) .| &AB-|M5: gal cul at ed
for (CZ:HBel—@) 33, nd 4 (N%—()—. al | Zal ¢df f or S5H3ZFNQ: C, 78. 29;
H, 8.93] &\, B65. und:¥ C, |78. 37} Y20 H§8. B& N, 57.9Rf |5£0.4 (20% et hyl
ar et at e hexahé) I\/?E 33E- H g’- 1B P 2|8 ?c?s W 98/[04528 0
PGTI US9Y/ 1324&} 19 g e - | =
2, b-Di i sooropyl - 3{hydr gxynetihyl - 4+ (4-f{ uor ohenyl| ¥ 5- 1-octe¥|y~-cndi ne The
title cpnpound was prepared fromethyl}isobutyrylacetate,
4-f | uor pbenzal dehyde and n- heptyl tri p1eny| )hosphoni um brom de gccording to
the progedures—de Seri-bad—irr Beafpl-e—1-Steps—A—G—Fheproeaget—wgs obt ai ned
as a S fextu 1. Lranswcis ONeLs; p Ll NVR-( 3Q0«MHg, CDCl13): S
711 (m = H*% (m|17H) .| B 42 dt, l# PE E 0.5 M. 75,40 (dt, J =
7,16 Hz {95 — {55 — ST H—H {337 (sept , J =
6.6 Hz, |& 5 I-I): 3124 (gept, | = 6l G Hz| . 5{H, 1|94 (An;gl H=xl.35 (m 6
H,1.30|™ | H,1.26 (d, J|=6.6/Hz, p H,1.22 (m 4|H) 1.16 (Im 5 H),
0.87 ( 3 H. FAB-NB. [calcul at ed| 1 or ( CZ6HBGFNO) 397, tourd 398 Z 0 (MtH).
Anal . C?l%d flox CZE&HB(~FNO Cr 78| 55, Hw 9. 13+ N 8.57.=Foune: ¢, 78.63; H,
9.16; N .4 Rf |= 0.4 (20% et hy|] acetat e/ hexang) \WWPLE i34 F [H 15

= |z |z |z |x |z |= |z |z |z |*=

=, S o T T = r |x T .

i |% |8 |8 |2 |8 |8 |8 |2 |2 |8
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2, 6-Di i soproyyl - 3- hydr oxyt net hyl - 4- (4-f | uor ophenyl ) -5-[ 2! E) - phenyl 8t2h/¥!@2003
pyridine The title conpound was prepared from et hyl

i sobut

4-f | uor ovendedsdkhyde and benzyl tri phenyl phosphoni um br onf
according to the procedures described in Exanple 1, Steps A-G 1H NWR (300

acet at e,

fiakstl

UMM ani de

MHz, CDC13): 8 7.21 (m 9 H), 6.70 (d, j = 16.5 Hz, 1 H, 6.26 (d, J = 16.5
Hz, 1 H, 4.45 (d, J =5.5 Hz, 2 H), 3.48 (sept, j = 6.6 Hz, 2 H),1.37 (d,
j = 6.6 Hz, 6 H, 1.31 (d, J =6.6 Hz, 6 PI),1.29 (m | H). FAB-Ms:
-cal cul at ed for (C26H28FNO) ~89, found 390 25 (M+H). Anal. Calcd for
C26H2gF —Jou. L1, o, 1.2, 11, Fourmay—C,— 79, oo 1T, 28N, 3.49.
np 107- 1]0 C =03 £RQ0 f%cetat hekaner| $0-184 & 2if i UG Z003
-\/\098|0452508H~?,EXA Es@%P@T/US 13748 @82;@2?
2, 6-Di i sqpr opl - 3- Hydr oxyynet hy 4-fl uoroyhenyl | -5-heptyl gyridijne 5 The
title corfpoung wWas jprepar ed 1 omz 6-di I Soprppyt=—g-hydioxymgtiyt—=|4
(4-fl uor tphenyl)-S-(l hepteny )pyridi ne (Exapple B2) a¢cordilng tq the
procedur ¢ desqriabed b 3(\1 PtepaH 1H WVR {300 Mg, CDCL3): b 7.13
(m 4 H) | 4.33 s, %H) ept, Jé: 6.6 &, |, §22 (Bept|, J = 6.6
Hz, | H| 2. 26 8m g i =%.6 Hz,TUs H 1. 30Ud, |j[B= 6.6 Hz, 6
H,1.22 (m 3 ,1.|18 H) 0.85 @&, | & Hz 0 BH) . |FAB- NE:
cal cul at ¢d for (CZEHS( FNO) 385, fﬁ)und 386 (M+H).| Anal | Cal (,éjfor
C~-5H36FN): C, |77.88; H, 19.41;|N 3}/63. Found; C, [f7.86] H 9.66; {N, 3.59
np 73-_ —— 79 CR—— 03 (2p% ety —acetatertex ) A
2,6-Dii Sﬂbpropyl - 3- ydr oxynet hyl - 4- { 4- f | uor ophenyl
title compound s |prepdred fyf 2} 6-dj,i sopropyl -
(4-f1 uoropheny I:éliiS- (@- ot Enyl rigdin (Exan‘p% 3
pr ocedurqe kescry bed yn Extarrpl eUl, bBtepy H 1H NI\/R
(m 4 H,/ 433%d, =98 H}32 H, Fa41 (seht, e
(sept, J{= 6.6 Hz, |1 | 2.260 (m P a
H), 1.33(d, j=6.6Hz, §H), 1.{30(d, | =6. 6Hz, 6H), 1. 25(m 3H), 1. [L5( : j
= 7 Hz, ; : th o—F \Q"HS rNG)* 399, St aT500 IVH'H) 185
2 2 AUG } 113I48 0 Anal. |Cal cd| for €2E, H3gFNO: C,
78.15; H, 9. 81; N, B.43.|Gumy oil; Rf =
0.3 (20% & :Ell
2,6-Diisq hgnyl ) «b- (Rzohe ' et hyl )pyri din
e The tif |'%so rﬁpyl S hy:i%xymet hyl -
(4-f1 uor( (|BFanp 34 ccordi ng to
t he proc¢ |»~1H Nij (B MH¥. CDPC13): S
?2.19 (m %5.5 Mz, Z:i- A& 44 (sept, J =
6.6 Hz, | &8 (M 4 H,1.8% (d| J = 6.D
Hz, 6H) : 4T =5.5H, | H. FAB- M
cal cul at ¢ - ) d 392 (MtH). Anal. Calcd for C2(H3pFN-~:
C, 79.763 H, ; IN, 3.]58. C, 79.57;) H 7.61; [N, 3.44. m5
158- 159' E—RfF1—0-3 (209tethyl—=aceratertexarme) — 115 EXAMPEES8—F H~
2,6-Diiso ﬁropy | 3- Ryglr oXyget hiy ke 4- | 4- f uor ophenyl () 25- (B=phefiyd - 120
butenyl)[ﬁldl ne The tit|l e conpound was prepared [from et hyl
i sobutyryT acefjate, [4-TT (oroberi zal dehyde and 3-phHenyT pr opyT
tri phenyl @osphnni Jn::brcn:il:dejac:bor di ngeto tHe:l:proce:dures: depex i thd in
Exanple |, Steps A{G The product Was obtained ag a mxture[5:1 trans:cis
i somers; {gumy oi k.| 1H I‘rlI\/R (3100 MHz, 186

'& 2] e [ 42 43} [0 2] 3 *’L&-

2 |z |= |z |=m s T |z |z |=

= |z.-lz |m . T T | | m T
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.26 (m 2 H),27 A6 100h
J =16 Hz, 0.8 H),
Grcrrblon1azed. 40 (d,

]

2.5Z (m 2 H,

H, 1

J

.22 (d,

found 418 (M+H).

2 2 AUG 2003 WD 98/ 04578 PGINS97/13zZ4B 0 CDC13): S 7

| H, 7.09 (m 6 H, 6.05 (d, J =11 Hz, 0.2 H), 5.98 (d,

5. 47 (%9%4587,11 Hz, 0.2 H, 5.33 (dt, ) =7, 16 Hz,

= 5 Hz, , 3.43 (m | H), 3.2b (sept, J =6.6 Hz, | H),

2.29 (m 1.6 H, 2.05(m 0.4 H,1.34 (m 6H, 1.25 (m |

6.6 Hz, 6 H. FAB-MS. calculated for (C2gH32FNO) 417,

Anal . Calcd for C2gH32FNO: 5 C, 80.54; H, 7.72; N, 3.35. Found: C, 80.56;

H 7.56; N, 3.32. Rf = 0.3 (20% ethyl acetate/hexane). EXAMPLE 39 H 10
2,6-Diisopropyl-3-hydroxyneth vl d. (4. fluorophenyd ) -5 (4. nhenyl but yl ) pyri di
ne The titl & conpgund wWas priepared from 2, 64diis prog_yl-3-h$/dro’>gyrrethyl-4
{4- 1 uor gph&nyBr F(&- eﬁ_ylﬁlﬁn@iglﬁ en3@)| &cPlding to
the 15 proc&iu? e deScriib&d YTh “Examit e™ Bi 1] £H XVR (300
MHz, $13)718 7 24 (m| 3 H)l 7 OB (m l=55H/ 2 H),
3.40 {sept, = 6./6 Hz,| 1 H)| 3.1} (se] | H))| 2.46[(t, J =
7.5 Hz, |2 H| 2.29 (m {2 H,| 1.47 (Nm y = 6.6 Hz,{ 6 H),1.30
(m 2 H, 1.278 d,»3=65~,:6wz%6 "‘1j HE 1 8. FAGMS:
cal cul ateg f ¢r5 (CIGHB4RNG) 418, fpeénd | &al clgSf or{ 20
C28H34FNO: C| 10. 1 H{ ¥ 17, £N, Bx34. EH, 7294, N, 3.28.
R f :03(2()%etr§ ade¥at e Hexa"lgﬁ. 7E @ 2 AUG 2003 WO
981 04518 PGTI|US97113248 O
2. 6-Di i $opropyl - 3-hydr dxymet hyl - 4} (4-f |
2(E) - (21 et hyl phenyl ) etihenyl | pyri Hi ne nd was prepared from
et hyl i sobutar_yl agelat g, 4-fll uoropenza t hyl enzyILe
tri phenyl phosphoni brioRi de} ficcof & ng ﬁds ibed in
Exanpl e| k. St %S AL J(I-)ér'NNF %00 VHr : 29(m HI 7.10 (m
5H, 6{b2 (deJ F H3,51 Hg 6.46 (d : 4.452{d, ] =5.5
Hz, 2 H), 3.4&(m| ¥ H}+2. 12¥(s,| 3 H .egHz, H| 1.33 (d,
J =6.6/Hz, 6 H, [1.31|(m 1 H. FASB ( C27H3pFNO) 403,
found 404 (M{H). Anal. |Calcd for [C27TH3pFNO: |C, 8 H_7.149; N 3.47.
Found: C, 80)23; H, 7.23; N/ 3.44] np 0.3 |(20% et hyl
acet at ef hexane) 10 EXAMPLE 41 F H~ 15
2~6- Di i $opropyl - 3-hydr gxynet jhyl - 4; (4-f Luor ophenylir5-12( E) - ({[3- met ~l phenyl ) et
henyi j hyri di ne The titllesconpound s prepafed fr et hrgl o
i sobut yiyl acet@t e | B- f 1{UOr oblemzal dgydefand met iy bar@yl | S
tri pheny Ihphos oni l% chlgrid ccpgdi-ng g0 pratedyres dedcrijped in
Exanpl e St eps A- AHYNVR §00 0 M 3): 7. (mYy3 B, 7.11 (m
2 H, 7 (rn‘LSPDE b.l68 (d, JJ = &Y Hr S 1 6.8 (d4,F] 3 Hz, | H},
4.44 (d} J =|55 Hz+2|-g, 3. 47 (Mx2 H+ 2. (5,93H)3 1. {d, J =6.6
Hz, 6 H, 1.31 (d,/]] =166 Hz, 6 , 1128 ( 1 #) FAB- Ms:| cal clul ated for
(C27H3pIFNO) 403, flound ]404 (MtH). | Anal | Cal ¢d fonn C27HBpFNJ: C, 80.36; H,
7.49; N]| 3.47. Found: d, 80.838; H 7.45; N, {3.45( nmp 97-99'[C. R -0.3 (20/
ethyl 2% acetiate/hexang), 30/ 188 - 98404528 0 HIEXAMBIE 42| F 2 2 AUG
2003 PCJT/US97113748 .
2,6-Di i $&ar opyF- 3-hFdr dxFret hii - 4} B- £ | For opHEnyl|)E5- 12FE) -[(F- mek h 15
phenyl ) ethenyl |l pydi ding The {itleiconpound \.as_pﬁ-epa.p-ld—t-udm-et-hyl
i sobutyiiw acet gt e, %—flu obgenzal dehyde .and Ai:mett'%l beniyl -
tri phenylghogpTonijut brjoM de cofding|t'do the pracedurles described in
Exanpl e H Stcpsﬁdrec——]:H—NPm 3o+ eEbe- 3 —81+—8m—2+)—7. 08 (m 6
H, 6.635d, [Ju= 17.Hz,| & H} o6.2B «d, [I.= 17,10 |Hz, 1 |H., 4-43 (d, J = 5
Hz, 2 HY,*=3.47 (sept, J =6.6 Hz, |2 H), 2.31 (s, |3 1~/ 1.3 (d, U = 6.6
Hz, ~i ), 307 =6.16 HZ; 70 . 1, 120 ( T/~ FAB- NS calcul ated for
(C27H3pkN)) 403, flomnd Yad (MmH) . | Amal | *£al ¢drf or -.627I-13mFNd: C, B0.36; H,
7.49; N| 3.47. Found: G 79.P3; Hf 7.34; N |3.47.| mp 2431-133'C. Rf = 0.3
(20% et h)ﬂ adetat e/ hexane). [b

= T - & X e oot oy o) = o) o

i (8 |z |8 |8 |8 |8 |8 |& |8 |8
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H EXAMPLE 43 F 20 th Al
2,6-Diisopropyl - 3- hydr oxynet hyl - 4- (4-fl uorophenyl )-5-[2-(2-net hyl en'yP)Z@gh
yl | pyri‘diwoeesiias2st i t | e conpound was prepared from PCT/US97/13248

"2, (rdiisopropyl -3-hydroxymnet hyl - 4(4-fl uorophenyl)-5-[2(E)-(2-nethyl phenyl)e
t henyl ] pyri di ne (Exanple 40) according to the procedure described in
Exanple 1, Step H. 1H NMR (300 MHz, CDC13): S 189 2 2 ALl G 2003 WO
98104378 PCTNS9~1 13718 0 7.16 (m 4 H), 7.06 (m 3 H), 6.81 (m 1 H, 4.35

(d, J =4 Hz, 2 H, 3.42 (sept, J =6.b Hz, 2 H), 2.57 (m 4 H), L97 (s, 3
H,1.36 (¢ 60— or 1735 (T 6.6li—iz, 6 H, 1.19 (m | H).
FASNB: caljcyl &led for J QRIIEB2 5 gund,wﬁ,( kH) . Anal. Calcd for
C27H32FNO:| &, .ﬂ9§9§ 8B 23 <2 = ugd:?,cg .08; H, 8.05; N, 3.46.
np 125-126' C. & = 0.3 (2p% et etat 6/ hexane). 5 EXAMPLE 44 F H 10
2, 6- Di I sogro®ytS=tydroxyrethyl —togrootenyt)—=pH- f
2- (3- net hyl pheHyI ) etih~l ~pyridi titlje conpound was prepared
2, 6-di i sopropyl}|- 3- hyldr.oxypgt hy ;\Luoro}ghenyi\,) -5 (2(E) - (3-net hyl phenyl ) e
thenyl ) pyri di ne gEx le BB acldrdi t @ Bhe |drocedure described in
Example 1, Steg & 1| & NMRY( 30 rgDClgzcw.wlS(d,j =7 Hz, 4 H,
7.10 (m 1| H, |6897 (fn | Fi) & 2|, 486 (s, 2 H, 3.44 {sept, |
=6. 6Hz,||—l),3.35(%,J:6. 6Hz, M'H) , 4H) ,| 27 28(|s; 3H)|, 1. 35(d, J=6.6 Hz, 6
H,1.34 (d, J 3 6.6 {Hz, 6l H), L. m 1{H). ﬁAB—I\/E: cal cul ated for
( C27H32FN(p)—405—Fotind—40p— (M) a—Gat-edor—g27H32FNO: C, 79.96; H,
7.95; N, 3.45. |[Found: C, [79.30] H, 8.10; |N, 3.[36. np 148-150'C. Rf = 0.3
(20/ p ethyl 20 |aget at g/ hexane}| E~CAVPLE|45 - (F_Ht 190 - WD 98104328 0
2 2 Al ~G 2003 FPC§YUS 113p g |4 (& |Z
2, 6- Di i sogrepvl|-@- hydGoxviret hy| ¢&- (4<F 1 ugrphenyl ) -|5- ( 2- (4- met hyl phen3ri) et
hyl | pyri dilne TH titlf’ copfounfifwas| Frepared firem
2, 6-di i sopropyl|-3- hyldroxypet hy| - 4{ 4{f] uoropheryT)-5-[2(E)-(4- met hyl phenyl ) e
t henyl j pyri di ng (Exanpl e ¢#2) agcording 5(to tHe prdcedure described in
Exanpl e 1,Steg—H UH NVR (300l Mz 1CDCI3)}—b17. 17 (m 4 H), 7.02 (d, j =
7.7 Hz, 2\H), 15 (|d, j F7.7/Hz, 2 H, |4.36((d, j| =4 H, 2 H), 3.43
(sept, j ¥ 6.6|Hz, I H, B.34 (sept] j =|6.6 Hz, 1|H), 2.55 (m 4 H), 2.29
(s, 3 H, |1.34{d, j| =6.6 H,|6 H|1.33|(d, j| = 6./6 Hz, 6 H, L20 (m 1
H . FAB-Mp: callcHl atled, fof o C2FIE82FNGE 405 fquild 406 (MrH). Anal. Cal cd
for C27H32FNO: (& 79.@6; 18 H, 95{ WN, 3.L4S. |Pdund: C, 79.40; H, 7.84; N,
3.44. np 128-133%LC. = &3 %% eyl ﬁet ert%/ hgxane). EXAMPLE 46 F H 15
Ov ~J .NJE‘:O %‘QD %I)progyl-& ydr ékyne y|-4‘{‘(4-fluorophenyl)-5-(3-~
, 3- di oxol an- 2yl )2ropy:| pyy idi npsThe ﬁtleu‘l‘onrc?nd was prepared from et hyl
i sobutyryliacet gt®, 20¥4-f| Hor opegnza iehydéﬂianﬁ =
[ 2- (1, 3-dijoxol gn-2-yl )ethyljtr{phenyl phosphonijum brjom de according to the
proceduresg desdribed in Bxanplg 1, Hteps{A-G |[1H NNR (300 MHz, CDCl1l3): S
7.16 (m 4 H, |4.63{(t, =4 Hz, I{H, 4.33 (d, j|=5Hz, 2 H, 3.88 (m 2
, 3. 77 (F—2H—3—4t(bm—tH—8—24—(bm H-—2.34 (m 2 H, 1.47 (m

4 H, L32j@m 12 g;,l.}ﬁ (nEI p—l).,: FAB- M5! .gal qukatad for (C24H32FNO3) 401,
found 402 |28 (N¥H). |mp 90F91'C Rf £ 0.2](20%|et hyl| acet at e/ hexane). 30 191
2 2 A~G 2093~ "Wp9839

= T T o T oo T T
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0 PGTI US97/ 13748 EXAMPLE 47 F/ / HOI \ 'S N 27 AUG 2009
2| 6- Di i sopropyl - 3- hydr oxynet hyl - 4- (4-f 1 uorophenyl ~-5-( (phenylthio)5

met hyl Rpyokblisae Step A Met hyl PCT/US97/13248

2, 6- dllsopropyl 4d4-f 1 uor ophenyl ) - 5- hydr oxymnet hyl - 3pyri di necar boxyl ate 10
Prepared from et hyl isobutyrylacetate, 4-fluonbenzal dehyde and
anmoni uru. acetate by the procedures-described in Exanple 1, Steps A-D. Step
B:

Met hyl - 2, 6-di i sopropyl -4-(4-fl uorophenyl)-5-brononet hyl - 3pvri di necar boxyl at
e 15 A solution of the internmedi ate obtained in Step A (20 g, 57.9 nmmol) in
acetonitrile (500 nL) was stirred at 0'C and treated with
dlbronDtrlphenyIphosphorane (36 7 g, 86.9 mol) in portions. The suspension
was then all erpetratar-e—ardnstirred for 2 hr. The

sol vent was T he Lssiduf partlitioned between diethyl

ether (400 m gogn_g I'(I? &hgr Qlayer was washed with brine
(1S0 niL), dri conceptrat¢d. PyrTfidati on by chromatography

t hrough silig rer-Hhexener—gave—a—hite solid (20.6 g, 50.5
mrol , 87% . 1H NVR (300 MNHz, CDC13)~ 8|73l (@ A H, 7.12 (m 2 H), 4.29
(s, 2 H, 3.49 (s, éH), §.4 %ep :g.a 2 || H, 3.6 (sept, | = 6.6
Hz, 1 H, 1:33=(m}{d2 HY np{ LO9- LEL Ot ={®6 (|50% 25 CH2C12/ hexane).
Step C ~ 5 5 & 5

o)
2, 6- Di i soprogyl - 3-|hydr gxynet hyl - (4 flfuor of h%
di ne A solutijon off the {i nt erpedr afe objar ned |
in 30 anhydrdus THFE(5 ), s rrediunded angg
benzenet hi ol |(73 u% IQ% 2| 2 Al J& 2002 WO | 9B

0,
: ki

mmol ) and N rfefhyl{ngr phofi ne EO.ngrL, %4 r

stirred at rdgflux r 14<hr,| 8l | oped t ¢ &ool

nyl}) - 5~~henyl t hi o) met hyl | pyri
n $tep B (200 ng, 0.47 mmol)
n, \was treated with
I
I
o]

04Sz8 PGTI US97113748 0 0. 71
).| The reaction m xture was
room ter’rper ature and

treated with {lithilumaljum num hydri de 19 1.9 mol, 1.0Min THF). The
reacti on m xtjure s heated ht reflux fo hr then allowed to cool to room
t enper at ure. {The nigturiefhas| gien¢Hdd b)&'the Bucdessi ve addition of water

) pRd watger 0 y3x. The resulting suspension
e pracelrte amgd cangentlrated. Purification by

hy o raBgy (?% etiyl adéfatd/ hexane) afforded a white
9«mo] & 83PG 1HINMVR|(¥BO00 {MHz, |CDC13): S 7.23 (m 5 H),
G(ZjJ:B.S Hz, 2 H), 3481 (94, 2 H, 3.45 (sept, J =
(s I

flash silica |gel
solid (760 ng, O.
7.11 (m 4 HY|, 4

(80 uL), 209%[NaQH|s%( 80
was filtered tro g:g aic
g

6.6 Hz, | H),[ 3.4 pt, J F 6.6|Hz,-f H,1.35 (]d, J = 6.6 Hz, 6 H), 1.33
10 (d, J = 6.|F2Hz,| & 21/ @@, J =B 5|5%Hz,| T H)|. FAB-MS calcd for

(C2, 5H2gFNOS)|_4 found 410 (MtH]. Anal, Cadicd flor C2, 5H2gFNCS: C, 73. 32;
H 6.89; N 34 7.83. Fpund: |[C, 73.24; {H_ 6.190; N, 3.35; S, 8.01. np
119-121' C. Rf 20p%et hIT acetBt e/ ExareF. 15 EXAMPLE 48 F HO ( ~ ~S
CF3 N 2,6-Dii =3 hydroxynefhyl -4- (4-fl uordphenyl )-5- (((3-tri El uoro20
met hyl ) phenyl t yI pyr di nei The titlg gongound was prepared from
3-trifluorone i ophé&hol accorcﬁ'ng to the prdcedures described in
Exanpl e 47. 1JH-NVR306-Mtz1-EBE—S——34{m—=2—H), 7.24 (m 4 H), 7.10

6.5 He, 2 H), 3./85 (9 H), 3.45 (sept, ~ = 6.6 Hz,

[

(m 2 H, 4.16 (d, | J Q2
s HY 1.55(d,;%: 6.6 H, 6 H), 1.34 - 25

Hz.

| H, 3.38 (sept, U =6{6 H| 1
L Re(t] d

(d, J = 66 Hz2 6 1 =|5¢5 hzgp | . HAB-MS cal cd for
(C26H27F48VO]) ®477, Toupd 478 (M) . Aral. Calcd ffor C26H27FANCS: C, 65. 39;
H S.70; B 2193;-S, 6.y1. Found: |C, 65.39; 5.[76; N, 288; S, 6.62. np
110-111' CE Rf| = 0. (200 et hyl acet at e/{hexaney. 30 193 2 Z Al)G 2003 WO
98104Sz8 § PQ /Uby_/II 3ZF8 EXANPLE FTo! HOT| ~ ~ SN

2, 6-Di i sopt, opl! - 3- hydr oxyret h%j- 4 (&- f llugr ophenyl ) - 5-[ (4-f | uor 05

phenyl ) t hgdl ngghyl bt i di 88 Th& ti tIig cqrigound wasj prepared from

4-fl uorot ¥ oph‘gpol Sccor@ ng|td tNHedpr dcBdurles: delscribed in Exanple 47. 1H -
NMR (300 | Cocips 8| ®24|h 2d), (W12 |(m 4 H, 6.93 (m 2 H, 4.35
(d, | =59 H, 2-H 3|% (s¥&2 % 3.4:3 (slept, | = 6.6 Hz,1 H), 3.40
(sept, j =6.b Hz |l H1.34|(d. jl = 616 Hz.] 6 H)[1.33 (d, j = 6.6 Hz, 6
H, 10 1.22 (},:] £ -5/ke) 1 &) . |Fa&\VH gal cdgf or| (CZ5H27F2NGS) 427, found
428 (M+H). Anpal® Cal=r df or— C25 23; H 6.37; N, 3.28; S, 7.50.

D .
- Found: C, 70 Z2Z7 H,_©6.4L N, 3.22; S, /.39. np 119-121'C. Rf = 0.3 (20%

et hyl acet at e/ hexane).



27 AUG 2003

EXAMPLE 50 15 F HO' ~ ~S N
2,6-Diisooro yI-3-hydroxynethy|-4-(4-f|uorophenrl)-5-(((4]Q§%&%b nyl )t hi
ol et hylWﬂ*Bf‘?}Ln_e 20 The title conmpound was prepared from p-té%gresol

according to the procedures described in Exanple 47.
8 7.27 (m 2 H),
3.77 (s,

CDC13) :
Hz, 2 H),
6 H, 1.33 (d
for (C26H3pF

]

) 423

2 H,
6.6 Hz, 6
f ound 4

H .
24 _(

7.13 {m 21=i);
3.44 (m 2 H,
1.22 (t,
m

2.31
J
nal

(s,

Cal c

7.03 (m 4 H),

3 H,
= 5.5 Hz,

f or

1 H.

194

1H NVR (300 Mz,
4.35 (d,
1.34 (d,

= 5.5
6.6 Hz,

N
j

FAB- M5 cal cd

2

2_AUG 2003 -

WO 98104528 P
7.57. Found:

et hyl acetate
2,6-Diisoprop

CTNSS
Co 7§ ®;
ﬁexg

y| - 3-1

yJ13Z48 0O
137
165.2 NN&%

hydr oxynet i

5§
Be5 1
Evl-4-

[26H30

FNGCS:
5%

fl

C 7
$.1
o5
uor ~h

B. 72;

7ﬁ§22:
enyl ) -

H 7.

napht

14 1
£

hy

3.31; S,

. ORI 0.3 (20%
(=]

| t hii 0) met hyl w

ridine The ti
the 10 proced
J 8.5 H

e
lr es
) 1

Il
20,
£

4 (m
4"

c

brpound wa
lescrilbed i
482Fég, jzg
5 SE?(SG
6 H

O 3.

or ((
75.

I1.35

n Exa
r 8.5

) £m
xpv J

L29H3Q
(8; H,

prep

np
Ha
3]
@

ar ed

FNCS)

6. 58

l e
|
H) ,
6.
i

F r om
47. 1

5?06
6FHZ,

6.
459,

Q)

HAVR
y

L- napl

\;%
b}

net hi
VHz,
a8 H
7 34
seq]
.19

( M-H)
98

o o |

ol

2

d

CRC13) .
1
,
3
t

found:

aclcording to
S 8.01
H, 7.46

= 5.5 Hz,
= 6.6 Hz, 1
J =55
Anal .

C, 75.36;

15

2,6-Diiso~sro
| pyridi ne 195
conpound was
descri bed in
H, 7.68 (d,
(m 2H, 7.1

O~

— DN T
W

T ST S
TN

ol | N 1)
o

S5

Q. O

-\ S

) (/- 149’

7.

K

Q)

hyi

N
najy
T
0 t
(d,
™ 45

Icet at

e/ hexane) .

t hi o) met hy
l e

or edur es

9 Hz,

Hz, 2 H, 3.9
6 H,1. 34 (d,
for (C29H3pFN
75.78; H 6.5
6.91. np 127-
HO( ~S~F
(2,3,5,6-tetr
prepared fron

i n Exanpl e 47,

6.99 (m | H
6.6 Hz,1 H),
(d, j = 6.6 H
( C~5H24F5] VOS

i Je s iy

o
(o]

Tx

l

> C

Nw-
A ABPOR

z Z

ENE

WOl

H

Ngroz

[N
o
=

[

FrEcsHih

o ' S°

3

N

24 F5)

lescri bed
n 2 H),

ept, J
H), 1. 33

NCS: C,

62.36; H 5.0

2.82; S, 6.74
F EXAMPLE 54

N

9. -

Zloow:

- H1
hdet at

4

}. 96; N,
e/ hexane) .

1 1
Rs_nl_zn

o]

Rr17

- e

Table 5(B): (Continued)

R16

Rr15
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189
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~ 2 Al G 200 PCT/US97113=48 0 2, b 77 AUG 200
Di i sopropyl - 3- hydr oxynet hyl - 4- (4-f | uor o~~henyl ) - 5-f

( 3- met waxygadaszey| ) t hi ol met hyl pyridine The title conpound RERUSR783IBed from
3- met hoxybenzenet hi ol according to the procedures described in Exanple 47.
1H NWR {300 MHz, CDC13): d 7.Z2Z4 (m 2 H), 7.13 (m 3 H, 6.72 (m 2 H),
6.62 (m | H), 4.35 {d, =55Hz, 2 H, 3.81 (s, 2H, 53.7S (s, 3 H
H, 3.42 (sept, j = 6.6 Hz, j

3.44 (sept, J = 6.6 Hz, 1 H 6.6
Hz, 6 H, 1.33 (d, J =6.6 Hz, 6 H, 1.23 (t, j = 5.5 Hz,
cal cd f pr—t€26H367025 1889 Fommuir 2420 rHT—Amat—Catcd—f
C, 71.04;_HE|lG6,88] & 3 T=P% EOwd; . Q4 lHy 6
7.41. mpaes.iz;sazgc%@fg _. c»@etghyg e 1tc§/§xgn@.§1@
/ OH Hoj~ \&[s N 15 2,6-Di y| - 3- hydr oxynet hyl - 4-{( 4-f
(4- hydr oxyptenytytimormethyw Tt T e tTtHeconpoundweas
4- hydr oxyt hi ophenql acdgor di  he proceduyres descrijbed i
NVR (300 Mz §:1|GQRCLY 4 R: Ba-1bdm [2aH) | 4 0§ (M
= 8.5 Hg, 2 H% 6. (d,29 §.5 @ 2|, 487 2 (s,£ H)
3.40 ((m =2 H J.29dd, |jC= 6.6 Hz H O1. 28 (d, =606 H
calcd for (CRIHH2gRR023)L425, &f oungh 4260 MHHE Anglk. Cgkcd {f@r
CZ,SHZgENOZSJE%CS:, 70956; @1 3; N 3. 2§; S, %.5C%FO ﬁ: C,570. P9; H,
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10, 509 () - gﬁp%%r{n) aﬁ&a;\gf ans ]é}onps of formula -C(O)-alkyl in which the alkyl

group has the designated number of carbon atoms. Examples include: acetyl,
propionyland butanoyl.

The term alkanoyloxy means groups of formula -OC(O}-alkyl in which the
alkyl group has the designated number of carbon atoms. Examples include

20 -OC(O)CHg3, -OC(O)C2aHs, and -OC(O)C3H7.

The term alkoxycarbonyl means groups of formula -C(O)O-alky! in which
the alkyl group has the designated number of carbon atoms. Examples include
-C(O)OCH3, -C(O)OC2Hs5, and -C(O)OC3Hy.

The term cycloalkyl-alkyl means groups in which an alkyl group bears a

25 cycloalkyl substituent, and the cycloalkyl and alkyl portions each contain the
designated number of carbon atoms. Examples include -C2H4-CsHo.

The term phenyl-alkyl means groups in which an alkyl group bears a phenyl
substituent, and the alkyl portion contains the designated number of carbon atoms.
Examples include -C2H4-C6H5.

30 The term naphthyl-alkyl means groups in which an alkyl group bears a
naphthyl substituent, and the alkyl portion contains the designated number of
carbon atoms. Examples include -C2H4-C10H7.

The term pyridyl-alkyl means groups in which an alkyl group bears a

pyridyl substituent, and the alkyl portion contains the designated number of
35 carbon atoms. Examples include -C2H4-pyridyl.
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disclosed for the various substituted groups in the above discussion of general
10 formula (IC). These lists of exemplary substituents are not intended to be
considered as limiting; those skilled in the art will recognize that other similar
substituents can also be employed.
Certain of the above defined terms may occur more than once in the
formulae employed herein, and upon such occurrence each term shall be defined
15 independently of the other.

Preferred and most preferred groups constituting the compounds of general
formula (IC) are as follows:

X preferably represents CRS.

20 When X is CR8, R8 is preferably hydrogen, halogen, trifluoromethyl or (C3-
C10) alkyl. R8 is most preferably hydrogen.

R12 and RP preferably are independently trifluoromethyl, (C1-C10)-alkyl,
substituted (C3-Cjp)-alkyl, (C2-C10)-alkenyl, substituted (C2-Cig)-alkenyl, (C3-
C7)-cycloalkyl, or (C3-C7)-cycloalkenyl. Rl12 and RIP most preferably are

25 independently (C1-Cg)-alkyl or (C2-Cg)-alkenyl.

R2is preferably (C;-C;g)-alkyl, substituted (C1-C;g)-alkyl, (C5-Cyg)-alkenyl
or substituted (C»-Cqp)-alkenyl. The substituents on the substituted alkyl and
substituted alkenyl R? groups preferably are independently from 1 to 3 of halogen,
phenyl, substituted phenyl, -C(O)NR4R5, or -S(O)mR” wherein m is 0, 1, or 2. Most

30 preferably, the substituents are halogen or -S(O)mR7 wherein m=0.

The groups R4 and RS are preferably independently hydrogen, (C1-Cg)
alkyl, (C3-Cg)-alkenyl, (C3-C7)-cycloalkyl, phenyl, substituted phenyl, phenyl-(C3-
Ce)-alkyl, - substituted phenyl-(C1-Cg)-alkyl, naphthyl, substituted naphthyl,
naphthyl-(C1-Cg)-alkyl, or substituted naphthyl-(C1-Cg)-alkyl. R4 and RS are most

35 preferably ‘independently hydrogen, (C1-Cg)-alkyl, (C3-C7)-cycloalkyl, phenyl,
substituted phenyl, phenyl (C1-Cg)-alkyl or substituted pheny! (C1-Cg)-alkyl.
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10 1#10% () 59'd Qrieldnty (crlcefafyt) pheny!) sibstihied  bhényl, phenyl-(C1-Ce)-
5 alkyl, substituted phenyl-(C1-Cg)-alkyl, pyridyl, substituted pyridyl, pyridyl-(Ci-
Ce)-alkyl, or substituted pyridyl-(C1-Cg)-alkyl. R7 is most preferably (C1-Cg)-
alkyl, phenyl, substituted phenyl, phenyl (C1-Cg)-alkyl or substituted pheny! (C3-
Cg)-alkyl. The substituents on the substituted R7 groups are preferably 1-3 of

halogen, trifluoromethyl, or (C1-C6) alkyl.
10 When R2 and RIP are joined to form an alkylene bridge, this bridge

preferably contains 3 or 4 carbon atoms.

R3 is preferably (C1-Cg) alkanoyl, substituted (C1-Cg)-alkyl, or substituted
(C3-Cg)-alkenyl, wherein the substitutents are preferably from 1 to 3 hydroxyl
groups. Most preferably, R3 is substituted (C1-Cg)-alkyl or substituted (C3-Cg)-

15 alkenyl where the substitutents are from 1 to 2 hydroxyl groups.

Preferences for the aromatic and heteroaromatic groups Ar of structural
formula (IC) are presented below. Compounds of general formula (IC) are further
classified into four subsets represented by structural formulae 1A, 1B, 1C, and 1D,

20 which relate respectively to 4-heteroaryl-substituted pyridines, 4-aryl-substituted
pyridines, heteroaryl-substituted benzenes, and aryl-substituted benzenes.

The 4-heteroaryl pyridine compounds included within formula (IC) have the

formula 1A

Ar
Ra 2
X R
»
R 1a N R1 b
25 = 1A —_
wherein

R12 and R1b are independently trifluoromethyl, (C1-C10)-alkyl, substituted
(C1-C10)-alkyl, (C2-C10)-alkenyl, substituted (C2-Cjg)-alkenyl, (C2-C10)-alkynyl,
substituted (C2-C10)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkenyl, or (C1-Cg)-

30 alkanoyl. The substituents on the substituted alkyl, substituted alkenyl, and
substituted alkynyl R12 and Rrib groups are independently from 1 to 3 of, for
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]lc%%zl? &/ (2)4567|§ng Eﬁ:ﬁ Ky g,:fgirpd ?oge 100&f82ms-(Cﬁ29:/£L(élll-2)ls- wherein the
subscnpts r and s are mdependently 1 to 3 and A is CHRS, NRS, O, or S(O)p, in
which n is 0, 1, or 2; and R6 is hydrogen, (C1-Cg)-alkyl, piperidin-1-yl, phenyl, or
phenyl-(C1-Cg)-alkyl.

RZ is (Cy-Cyplralkyl, substituted (Cp-Cyg)alkyl, (Cy-Cyq)-alkenyl,

15  substituted (C»-Cyp)-alkenyl, (Co-Cqg)-alkynyl, substituted (C5-Cqg)-alkynyl, (C3-
Cg)-cycloalkyl-(Cy-Cg)-alkyl, or substituted (C3-Cg)-cycloalkyl-(C1-Cg)-alkyl. The
substitytents on the substituted alkyl, substituted alkenyl, substituted alkynyl, and
substituted cycloalkyl R2 groups are independently from 1 to 3 of halogen, phenyl,
substituted phenyl, 1,3-dioxolan-2-yl, -C(O)NR4R5, or -5(O)mR7 wherein m is 0, 1,

20  or 2. The substituents on the substituted phenyl R substituent group are from 1 to
3 of, for example, halogen, (C1-Cy)-alkyl, or (C1-C4)-alkoxy.

R7 is (C1-Ce)-alkyl, phenyl, substituted phenyl, phenyl-(C1-Cg)-alkyl,
substituted phenyl-(C1-Cg)-alkyl, pyridyl, substituted pyridyl, pyridyl-(C1-Ce)-
alkyl, substituted pyridyl-(C1-Cé)-alkyl, naphthyl, substituted naphthyl, naphthy!l-

25 (C1-Cg)-alkyl, or substituted naphthyl-(C1-Cg)-alkyl. The substitutents on the
substituted phenyl, substituted pyridyl or substituted naphthyl R7 groups are from
1 to 5 of, for example, halogen, trifluoromethyl, (C1-Cg)-alkyl, (C1-Cg)-alkoxy,
nitro, cyano, or hydroxy.

R2and R1P may be joined to form an alkylene bridge containing from 3 to 5

30 carbon atdms, between the ring carbon atoms to which R2 and R1P are attached.

R3 is hydroxy, trifluoroacetyl, (C1-Cg)-alkanoyl, substituted (C1-Cg)-alkyl,
or substituted (C3-Cg)-alkenyl. The substitutents on the substituted alkyl and
substituted alkenyl R3 groups from 1 to 3 hydroxy or trifluoromethyl groups.

Ar' is an optionally substituted heteroaromatic ring. Examples of possible

35 Ar groups are pyridyls, furanyls, thiophenyls, pyrrolyls, imidazolyls, pyrazolyls,
triazolyls, tetrazolyls, oxazolyls, isoxazolyls, thiazolyls and isothiazolyls. The
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In formula 1A, the preferred and most preferred groups R12, R1b R2, R3, as
well as the additional groups R4, R5, R6, and R7 embedded therein, and the various
substituent groups thereon, are as defined in connection with general formula (IC)

15 above.

In formula 1A, heteroaromatic ring Ar' is preferably selected from the group
consisting of pyridyls, furanyls, thiophenyls, pyrazolyls, triazolyls, oxazolyls and
thiazolyls, and the optional substitutents on Ar' are preferably independently from
1 to 3 of, for example, halogen, (C1-Cg)-alkyl, (Cy-Cg)-alkenyl, (Cy-Cg)-alkynyl,

20 (Cz-Cy)-cycloalkyl, cyano, -OR4, or -OC(O)R4 where R4 is hydrogen, (C1-Cg¢) alkyl,
phenyl (C1-Cg) alkyl or substituted—phenyl (C1-Cg) alkyl where the phenyl
substitutents are from 1 to 3 of halogen or (C1-C4) alkyl. Heteroaromatic ring Ar'
is most preferably selected from the group consisting of pyridyls, furanyls and
thiophenyls, and the optional substitutents thereon are most preferably

25 independently from 1 to 3 of, for example, halogen, (C1-Cg)-alkyl, (C3-Cg)-alkenyl,
-OR4, or -OC(O)R4 where R4 is hydrogen or (C1-Cg) alky!.

The 4-aryl-substituted pyridines included within formula (IC) have the

formula 1B
- -Ar*
3 2 -
R N R
»
pia N R
30 1B
wherein )
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alkyl, or (C1-C4)-alkoxy groups.

15 R4 and RS may be joined together to form -(CH2)rA(CH2)s- wherein the
subscripts r and s are independently 1 to 3 and A is CHRS, NRS, O, or S(O)n in
which n is 0, 1, or 2; and R is hydrogen, (C1-Cé)-alkyl, piperidin-1-yl, phenyl, or
phenyl-(C1-Cg)-alkyl.

R2 is (Cq-Cyplalkyl, substituted (C3-Cyq)-alkyl, (Cp-Cqg)-alkenyl,

20 substituted (C5-Cqg)-alkenyl, (Co-Cyg)-alkynyl, substituted (Co-Cqq)-alkyny!, (C3-
Cg)-cycloalkyl-(C1-Cg)-alkyl, or substituted (C3-Cg)-cycloalkyl-(C1-Cg)-alkyl. The
substitutents on the substituted alkyl, substituted alkenyl, substituted alkynyl, and
substituted cycloalkyl R2 groups are independently from 1 to 3 of halogen, phenyl,
substituted phenyl, 1,3-dioxolan-2-y}, -C(O)NR4R5, or -S(O)mR7 wherein m is 0, 1,

25 or2. The substituents on the substituted phenyl R2 substituent group are from 1 to
3 of, for example, halogen, (C1-Cy4)-alkyl, or (C1-C4)-alkoxy.

R7 is (C1-Cg)-alkyl, phenyl, substituted phenyl, phenyl-(C1-Cg)-alkyl,
substituted phenyl-(C1-C¢)-alkyl, pyridyl, substituted pyridyl, pyridyl-(C1-Ce)-
alkyl, substituted pyridyl-(C1-Cé)-alkyl, naphthyl, substituted naphthyl, naphthyl-

30 (C1-Cg)-alkyl, or substituted naphthyl-(C1-Cg)-alkyl. The substitutents on the
substituted phenyl, substituted pyridyl or substituted naphthy! R7 groups are from
1 to 5 of, for example, halogen, trifluoromethyl, (C1-Cg)-alkyl, (C1-Cg)-alkoxy,
nitro, cyano, or hydroxy.

R2 and R1P may be joined to form an alkylene bridge containing from 3 to 5

35 carbon atoms, between the ring carbon atoms to which R2 and R1P are attached.
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halogen, (Cl-C6)-alkyl, (Cp-Cg)-alkenyl, (C2-Cg)-alkynyl, (C3-C7)-cycloalkyl,

cyano, -OR% or -OC(O)R%, where R4 is hydrogen, (C1-Ce) alkyl, phenyl (C1-Cé)

alky! or substituted phenyl (C1-Cg) alkyl where the phenyl substitutents are from 1

25 to 3 of halogen or (C1-C4) alkyl. Most preferably, the optional substitutents are

from 1 to 3 of, for example, halogen, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, -OR% or
-OC(O)R4, where R4 is hydrogen or (C1-Cg) alkyl.
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RS groups are 1 to 3 of, for example, halogen, cyano, trifluoromethyl, (C1-Cy)-

alkyl, or (C1-Cq)-alkoxy groups.

R4 and RO may be joined together to form -(CH2)rA(CH2)s- wherein the

subscripts r and s are independently 1 to 3 and A is CHR6, NR6, O, or S(O)p, in
20 which n is 0, 1, or 2; and R6 is hydrogen, (C1-Cg)-alkyl, piperidin-1-yl, phenyl, or
phenyl-(C1-Cg)-alkyl.

R12 and R1P are independently trifluoromethyl, (C1-C1())-a.lkyl, substituted
(C1-C10)-alkyl, (C2-C10)-alkenyl, substituted (C2-C10)-alkenyl, (C2-C10)-alkynyl,
substituted (C2-C10)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkenyl, or (C1-Cg)-

25 alkanoyl. - The substituents on the substituted alkyl, substituted alkenyl, and
substituted alkynyl R12 and RIP groups are independently from 1 to 3 of, for
example, ‘OR4, -C(O)R4, -CO2R%, -C(O)NR4R5, -NR4R5, or phenyl which is
optionally substituted with from 1 to 3 of, for example, halogen, (C1-C4)-alkyl, or
(C1-C4)-alkoxy groups.

30 RZ- is (Cj-Cypralkyl, substituted (Cy-Cjglalkyl, (Cp-Cyg)-alkenyl,
substituted (C»-Cyg)-alkenyl, (C2-Cg)-alkynyl, substituted (C5-Cyg)-alkynyl, (C3-
Cé)-cycloalkyl-(Cy-Cg)-alkyl, or substituted (C3-Cg)-cycloalkyl-(Cq-Cg)-alkyl. The
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' Tone! ) peEY m‘%ﬁ‘io%zf%ﬂé%i’a‘&k gt BVl bl midazolys pyracolyl
triazolyls, tetrazolyls oxazolyls, isoxazolyls, thlazolyls and isothiazolyls. The

20 optional substitutents on the group Ar' are independently 1 to 3 of, for example,
halogen, (C1-Cg)-alkyl, substituted (C1-Cg)-alkyl, (C5-Cg)-alkenyl, substituted (Co-

Cg)-alkenyl, (Cy-Cg)-alkynyl, substituted (Cy-Cg)-alkynyl, (C3-Cy)-cycloalkyl,
cyano, nitro, trifluoromethyl, -OR4, -C(O)R4, -OC(O)R4, -CO2R4, -NR4RS,
-C(O)NR4R5, or -S(O)mR7. The substitutents on the substituted alkyl, substituted
25 alkenyl, and substituted alkynyl substituent groups on Ar' are from 1 to 3 of, for
example, halogen, hydroxy, -NR4R3, phenyl, or substituted phenyl in which the
phenyl group may bear, for example, one or more halogen, (Cy-Cy4)-alkyl, or (C1-
C4)-alkoxy groups.
Pharmaceutically acceptable salts of these materials are within the scope of
30 the invention- -

In formula 1C, the preferred and most preferred groups R12, R1P, R2, R3,
and RS, as well as the additional groups R4, RS, RS, and R7 embedded therein, and
the various substituent groups thereon, are as defined in connection with general

35 formula (IC)above.

In formula 1C, heteroaromatic ring Ar' is preferably selected from the group

consisting of pyridyls, furanyls, thiophenyls, pyrazolyls, triazolyls, oxazolyls and
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The synthesis of aryl pyridine derivatives Xa wherein R1P is -CHoNR4R5 is

5  describeddin Scheme 14. Oxidation-of alcohol 31 as described-in Scheme 4 yields

aldehyde 33. Treatment of the aldehyde with an amine in the presence of a Lewis

acid, such as zinc chloride, and a reducing agent, such as sodium cyanoborohydride,

provides the amine 34. Deprotection of the alcohol as described in Scheme 13
affords aryl pyridine derivative Xa. )

10
SCHEME 14
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15 An alternative synthesis of amine 34 is shown in Scheme 15. Treatment of

pyridine N-oxide 29 with phosphorus oxychloride and a base, such as
triethylamine, in CH2Cl2, yields chloromethylpyridine 35. The chioride is treated
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The synthesis of aryl pyridine derivatives Xb wherein R1P is -CH=CHR is
described in Scheme 16. Alcohol 31 is converted to the corresponding bromide as
described in Scheme 6. Treatment of 36 with sodium phosphite in benzene yields
phosphonate 37. The phosphonate is treated with a base, such as sodium hydride,

10 and subsequently with an aldehyde affording olefin 38. Deprotection of the alcohol
as described affords aryl pyridine Xb.
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An alternative synthesis of olefin 38 is shown in Scheme 17. Aldehyde 33 is
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The synthesis of aryl pyridine derivative Xc wherein R1b is -CH2CH?R is
described in Scheme 18. Hydrogenation of olefin Xb as described in Scheme 4
yields the alkane Xc.
SCHEME 18
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The synthesis of aryl pyridine derivative Xd wherein R1b is -CH(OH)R is
described in Scheme 19. Treatment of aldehyde 33 with a Grignard reagent in an

15 inert solvent, such as THF, yields -alcohol 39.
described affords aryl pyridine derivative Xd.

Deprotection of the alcohol as
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The synthesis of aryl pyridine derivatives Xe
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The synthesis of aryl pyridine derivatives Xf wherein R1b is -C(OH)RR' is

described T Scheme 21. Grignard addition to ketone 40 as described in Scheme 19

10 yields alcohol 41. Deprotection of the alcohol as described affords the aryl pyridine
derivative Xf.
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The synthesis of aryl pyridine derivatives Xg wherein R1P is -C(ORYRR’ is
described in Scheme 22. Treatment of alcohol 41 with a base, such as sodium
hydride, and an alkylating agent in THF, yields ether 42. Deprotection of the
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15 A specific example of this method is shown in Scheme 24. Treatment of diol 43
(prepared_according to the procedure of Fey, et al. US Patent 5,138,090) with (2-
methoxy)ethoxymethyl chloride and diisopropylethylamine in-CH2Cl2 solvent
gives MEM ether 4. Oxidation of the remaining alcohol of 44 as described in
Scheme 4 provides aldehyde 45. Treatment of the aldehyde with aniline in the

20 presence of a catalytic amount of p-toluenesulfonic acid (pTSA) and molecular
sieves in toluene solvent gives imine 46. The imine is converted to the palladium
dimer 47 upon treatment with palladium acetate in acetic acid solvent. Treatment
of 47 with triphenylphosphine, then with 4-fluorophenylmagnesium bromide
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An alternative synthesis of biphenyls of formula (IC) is the coupling of a

suitably functionalized benzene derivative 57 (where X can be trifluoro-
5 methanesulfonate, methoxy, bromide, or iodide) with an arylmetal reagent ArMYn

(where M may be B, Sn, or Mg, and Y is a ligand).

% & ()-0!10% % & ()- & 10% % & ()- 0! 10% %

h & () - 0| 10%%& ()0%%&'()-0! 109 9%

PGC
- 1 108,94 8:-(-9;—0I 10% %
Y01 10% % & () - 0~a

SCHEME 25
X Ar
R R? ArMY, r? R?
M =8B, Sn, Mg
R‘I R'b n‘l R‘b

87 I
10 X = OT{, OMe, Br, |

An example of such a biaryl coupling is the Suzuki reaction (Miyaura, N.,

Yanagi, T., Suzuki, A. Synth. Comm. 1981, 11, 513-519; Oh-e, T., Miyaura, N., Suzuki,

A. ]. Org. Chem. 1993, 58, 2201-2208) in which a benzene derivative 58 (in which X

15 can be trifluoromethanesulfonate, bromide, or iodide) is coupled with an
arylboronic acid (Scheme 26).

20
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The requisite arylboronic acid 60 may be prepared by sequential reaction of an aryl
5 halide 59 (X = Br or I) with magnesium metal, a boronic ester, and hydrochloric

acid.
SCHEME 27
Ax VMg
X =8r, | 2) B(OR)g ArBégH)g
10 82 3HC

A specific example of the use of the Suzuki reaction to synthesize a biphenyl analog
is depicted 11 Scheme 28. Phenol 61 is treated sequentially with sodium hydride and
allyl bromide in dimethylformamide solvent to afford allyl ether 62. Claisen
15 rearrangement of the ether provides phenol 63. The phenol is treated with
trifluoromethanesulfonic anhydride (triflic anhydride) and pyridine in CH2Cl2
solvent to give triflate 64. Treatment with 4-fluorophenylboronic acid,
tetrakistriphenylphosphine palladium (0), potassium phosphate (tribasic), and
potassium bromide in 1,4-dioxane solvent affords biphenyl 65. Catalytic
20 hydrogenation as described in Scheme 4, and reduction of the ketone with lithium
aluminum hydride in THF solvent provides the desired biphenyl analog 67.

SCHEME 28
0O O
O _OH 1) NaH - /\“ A o] OH__
——— /
polr=—
25 g1 62 63
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An alternative synthesis of biphenyls of type I uses a cycloaromatization of a
ketodiester 68 with a diketone in the presence of a catalytic amount of sodium

5 methoxide in methano! solvent to give a phenol 69. The phenol is then coupled
with an arylboronic acid as described in Scheme 28 to afford bipheny! diester 70.
The diester-is then transformed as described in Schemes 4, 8, and 10 to give the
analog with the desired R2 and R3 groups.

10 SCHEME 29

o O O OH O 1) Tt,0/Pyr
0O O O -
2) ArB(OH),
LA, me S AHae Meo)ﬁi‘:fLoMe ABiOH)e
ge

0 -
3 2
MeO OMe — R :@:R
R ta A 1b —— Ria H‘b

0 _ I

15 An alternative method of transforming phenol 69 to biphenyl 70 is shown in
Scheme 30. Treatment of the phenol with dimethylsulfate and a base such as
potassium carbonate yields the methyl ether 71. The ether is treated with an aryl
Grignard reagent to afford biphenyl 70.
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The diester 70 can be further transformed by an alternative method shown in

Scheme 31, to give the analogs with the desired R2 and R3 groups. Chemical
reducing agents such as sodium bis-(2-methoxyethoxy)-aluminum hydride (Red-
Al), can result in a mono reduction of the diester 70 to give the alcohol 72. Alcohol
72 can be attached to a polymeric support such as Wang resin, by treatment with a

10

base such as sodium hydride in DMF, to give the intermediate 73. The ester group

of intermediate 73 can be transformed to an alkyl halide in a two step process; 73 is
treated with a reducing agent such as LAH, then Phosphorous tribromide to afford
compound 74. The alkyl halide 74 is treated with an alkyl thiol and a base such as N-
methyl morpholine, then by TFA to cleave the ether linkage with the polymeric

15  resin, to afford the alcohol 75.

SCHEME 31

oL Z
Ar Ar cl \/©’
Meojjiji OMe Red-AUTHF Meoﬁjd\ OH
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n 2
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g
R1‘ R‘ b (o)

1) R7’SH/CH,Cl,
_ N-Me-morpholine

7
~

2) TFA/ICH,Cl;

1) LAH/THF
——

Zz

s/ﬁ\
R“ R1

Ar
QO
2) PBry R Rt o)
74 L

r4

Ar

OH
b

Z = Polystyrene
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2 6-Diisopropyl-3-hydro ethyl-4-(4-fluorophenyl)-5-pentylpyridine

25 Step A: 3-Amino-4-methyl-2-pentenoic acid, ethyl ester
To 100 g (0.63 mol) of ethyl isobutyryl acetate was added ammonium acetate
(68.2 g, 0.89 mol), cyclohexane (230 mL) and isopropanol (74 mL). The mixture was
heated at reflux under argon atmosphere with a Dean-Stark trap. After 2 hours, a
second portion of ammonium acetate (14.6 g, 0.19 mol) was added to the reaction.
30 The reaction was heated at reflux for 12 hours and then allowed to cool to room
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<t X<4slslo%{ ;#]F S1090& () - F.S1099@& ()-F. s109%& () - F. s10§@4GnishBzasl 0%& (
) - F. s1000%° #7“‘& R6t X<4s1098& ()-F.s1099& ()-F.Y x m

<s10994& ()-F.s10%& ()-F.| P04s109%4& ()-F.s10%& ()-F.-s10%& ()-F.s10%& ()
-F.s10&' ()-F.s10%&' ()-F. s109%&' ()-Mzggx m

<s1098& ()-F.s10%& ()-F.s10%W& ()-F.s10%@&' ()-F. pT44Ys10%@& ()-F.s10%& ()
-F.s109& ()-F.s10%& ()-F.s10%W& ()-F,s10%&' ()-F.s10%& ()-F.

hH, 4s1099&' () - F. s10%& ()-F.s10%& () 1099@& ()-F.s109& ()-F.s10%& ()-F
.s109%9&' ()-F.)hH, Y x m <s10%&' ()-F. s & ()-F.s10%& ()-F.s10%& ()-F.

| #t X8Y
s1099&' ()-F.s10%& ()-F.s10%& ()-F.s1QW& ()-F, s10%& ()-F.s10%& ()-F.s10
W& ()-F.#3$& )*,1L8Y HO X

$10%610%& () - F. s1098&’ () - F. &109%8& () - Flls1098& ()-F. s10%& ()-F. s1099& () -
F.,-.235j N. L8Ys10%& ()-F.s10%& SR0"8@& 1) - F. s10%8& ()-F.Y x m

<5689: <=?| POYs109%84& ()-F.s109%& ()-F.s10%4& ()-F.s109%& ()-F.s10%& ()-F.sl
0%& ()-F.s10%& ()-F. ?ACDFG gGOYle%/leW& () F. le%P/& ()-F.s10%W& ()-F.s
1098&' () - F2A6DISAE sty 1M4-BhehIRT L e fters)piidine - F. S1099& () - F. s10
W& ()-E. sTOB&RA)- 0986
& () F Siovwe (e etﬁyi’X%r\a]p?Anﬁ%ﬁé
<s109%8& ()blénzammgd(e) aﬁd] bugylk gﬁrmheny!pimphpymnns toomide ) apcorddsgetq ) the s1

0% () - F Bl _,) k e
&lflza.‘;;w HpH BRI NG e Y M e e

g s109 ,

<vwyz| ~ 6(00('51 SILRYO%57 imF1 mpm {n) 254)3 &@tﬂéﬁ\ (4) 188@8@/&7(@?2 &10%

Y& () )

0984’ (?O % 1%%%%7& (“ﬁﬁ%ﬁvs i‘ig—‘w%gf

F. s10%& ()foumd/39( |6M+H), Anal. Caled for C21H27NO: C 81 51; H, 879 , 4.53. Found
<gK/ Ys10904, @)1*3'5 HWWN%)MB MR R SJ@ ) 1098& () -
F.s109%& () - nR6gK/ Yss109%8&' ()QF sle%?/ 8%@0% et%l%’e@%ﬁ/l(&xaﬁeﬁ

<s1099& ()-F. S1008& () - F. gk+Ys109%@& ()-F. 5100/8/& ()-F.s10%& ()-F.s109%& () -
F.s1099& ()-F. s109& ()-F. (S109& () -EXASEPDRE7X M

<s1098@. () - F. sS109%& ()-F. sS10%&' ()- F. SIOW& {7T- F. t X<YY

s1098@417) - F. s1099& ()-F. S10%& ()-F.s109%&' ()-F.s10%& ()-F.s10%4& ()-F.s10
W& ()-F.tX<YY
S1098& ()-F.s10%& ()-F.s10%& ()-F. $10%8& ()-F. s10%& ()-F.s10%& ()-F.s10
& ()-F. nNN2X<YYs1098&' ()-F.s109%& ()NBFS10%& ()-F.s10%& ()-F.Y x m
<gK+Ys10%&' ()-F. s1098&' () - F. s1090&' () F. S1008@& () - F. S10%04& () - F. S10%4& ()-
F.s1099& ()-F.j N2gK+Ys109%& () -1 STOBRN Y~ .

<1099 ()-F. s1000& () - F. t X<vs151008& () [[F. s1099& ()- F. s1008& () - F. s1000& (
)-F. s109%4& ()-F. s109%4& ()-F. sloo @
<s1099@& ()-F.s10%& ()-F.s10%& ()-F.s 000 ()-F.1 POYs109%& ()-F. s1090& () -
F.s109& ()-F. s109%& ()-F. 5100/8/& ()-F. 5100/8/& ()-F.s1000& () -F. | LOYS10%& (s
10984 () - F256L DGR o 5B ROREH 4 BB e tvin wrAE () - F. S1098&' () - F. nR6L
OYS].OWG&( - F. YN -F. S 'nf -F. S 'nf -

t X<Ys10984&' () - F.'-QE08¥E’ FOMPS 85 (Pr o ) 2.8 E@Vd/«é' Tydrexemstpl-4) - F
. 5109820 () phenyl-S-(l-ijﬁtethjpmM (Bxﬂlptemmqmifg ) ﬁmprocedure described in

<s1090& () Bxample@@step . 1H NMR (300 MHz, CDCI3): § 7.42 (m ,
{X<Ys1s10%4 () F“leB&/& - s10%a () °F, G2 IR T8 m 2 By gt

_F. s1099& (9-Ji= 6 Hz, 2 H),280(q, ] = 7.7 Hz, 2 H), 284 (q, ] 97Hz 2 H), 228 (m, 2 H), 1.34
(m,9H), 1.09 (m, 4 H), 0.76 (t, ] = 7 Hz, 3 H). FAB-MS: calculated for (C21H29NO)

311, found 312 (M+H). mp 76-77°C. Rf = 0.5 (50% ethy! acetate/hexane).
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& ()%98/04528 I # tT<YY PCT/US97/13248
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O-Fg s () + nRT<YS10%& ()-F, F.' s1009& ()-F.S10%& ()-F. Y x
m<+(§‘ ) 5 0 EXARS 8-
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.s10%& ()-F.4 57 89 : <

| PAYS1099& ()-F. S1000@& () - F. s10%& ()
.s1099& ()-F.= > ? @A B

NR6| P4Ys1098& ()-F. s10%& ()-F. s109%& ()-F.s109%& ()-F.-Y x m<B CDE F G
|

t T8YS1008& () - F. s10%4& () - F. s1098@ () . SY0%

0%& ()-F.s10%& ()-F.s109& ()-F

& ()-F.s10%& ()-F.s10%& ()-F
-s10%& ()-F.'Y x m
<510W&'()-F.310W&'()-F.OPQRS _
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.S1098&' ()-F. VWX Y [ \ 2tX<
<3100/8/q& YO-Dieth Viead-Byaroxvinemyirg [} '.u_ en “ab c tX<YY
s10984 () - F. S‘-’fﬁ&f%ﬁnﬂé Eoﬁm (Mg Séﬁ&?ﬁéﬁe&) - froml 0@y 1( ) propibRYidtetake,F. S10
B () -Fye da."ahg} 1 Inhosph d

S10904& (esm% elw 1q- eow Yig ¥inhosphoring . hpmi s{b%m) amide o
()-F.j katcamimg)tm mapwemm deseribed] @v@ExamplE 1, Stepd/a-G) - HHs NMRR(30D- F. Y

X m <o Dtl:i)8740(m 3H)720(m,2H)636d J=1L 18Hz 1H (ldd/é
L, Yle%P/e& (% F.s109 Es 14 s109 5 O(Vé/&éi 098 () -
F. s1090&=(}L, # Hz,{ H), 5. oo dd ] 18 2 Hz, 1H),441 (d, 6Hz,2H), 6 (m, 4 H),

pPlgIE/%/gLO/&’@S(()mW BI) O TRAB-MS: Fealciaed. f0y (€1 sHOING®) (267 i 268 (M+H)s 1098& () - F
S 0,

RGP, oGR8 foF GIBEINGE G 80961, 792N, 524, Foung: £ B0.5: H. 806 N, 5.09.
tX<Yle%@§‘)—85'Célﬁf7&’&‘{§50ﬁ’ ethydsgetaie/hexanepa’ () - F S109%9&' ()-F.s10%& ()-F
.S1098&' () - NR6t X<Ys10%W&' ()-F.s10%W& ()-F. Y x m

<s109& () - F s1098& () - F.

gK/ YS1099&' () - F. s1098& () - F. s1090& EXAMBIESeR' ()-F. s1099&' ()-F. s10%& ()-F
C(sIpge& ()-F. 6gK/ YSY x m
<S1099& ()-F.S109%& ()-F.s10%& ()-F.s
kK/ YS1099& () - F. s10%& ()-F. s10%8&' ()
. s1098@&' ()-F.

gK+Ys 10084 ()-F.leW& ()-F.s1098& ()- FYS1098& ()-F. s1098& ()-F.s1098& ()-F
. s1099& ()-F j 1 </ +Y10084.0% y3=ZL000@] - v ! 9109 () - S10%A ()-F. Y
X m < ON-Y yO\510%& ()- HO &) - y9- 10%& ()- y9- 10%& ()-
9T1098& ()- yO0' 1098& ()-10%! 11!l gGY

YO\ 51008GSELOE () 1>EL0%E () - 1SEX0OMM (ISEL0%& () - 1>E1098& () - 1
YE" 1008& ()-1111111¢G Y
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& ()-1! 25&izeth
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yO\ 54900 RLERRY gé‘@ U%%P {Example f)a Dg?’“‘j&&f%@& }){’Cii‘gfo@ﬁ&“ d i1 goms

& ()-12! gxgnmlel (3OOMHZ CDCI3): 8 7.44 (m,3H),7.18 (m, 2 4.33

yz:;ig,() E?em ]g ‘%% %’ﬁ%% g i T %%ﬁl%%f@ Bﬁfﬁ &%’é 5) 0%
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998 () - 1>E10904& () 1>E109%0& () - 1>E1098& () -1/ "0" 1" 2" 3" 4" 5' "‘-557/@ {o- 1>E10%
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10984 ()-1Y"["\"A" "b"c"d" cGrO%ELOWA () - 1>EL09%& () - 1>E10%& () - 1>E1098&

()- 1>EL0%A& () - 1>EL09%A& () - 1(>EL0%& Y- 1d" g"i | "| " cGrO%EL0%WA& () - 1>EL0%A&
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()-1~"""""r Vet X<0%P/e& (>E1090& () - 1>E1008& {) - 1- >E1099& () - 1- G~
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& ()- 1>51%%@_ ;i"- L ivkmethvl 4nkA AR & AR () - 1>EL0%&
() - 11>E1 - ook :" F =5 hH 009-ELO%
>E109048 () - 1>EI tlg)commum xbmbumkare@ﬁlowe& ()-1"

< o LS ‘%%ﬁ‘*%@%@ﬁ@i S

é&}qé @Elm 3 H), 714(m,2H),5|g9(m,éH),535(m, 111-1),441 (m,2H),336(m,2H),18€10W
* > 0
& ()- 1>E10 b e 7 @‘ﬁ’@%é"&a%?ﬂ s, ﬁﬁlow&
()-1>d o0 {oa3k31 9&@@%@9‘1{1}1 KMbsliR: (‘-;ta Salodder € O\ &6pT8
0‘V<>E10W& m)sstﬁlsoﬂ@m (4.15.0Found: C, 81.88; H, 9.22; N, 3.93. mp 67-73°C. Rf= o1 10%
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20 4-fluorobenzaldehyde and pentyl triphenylphosphonium bromide according to the
procedures described in Example 1, Steps A-G. The product was obtained as a
mixture 6:4 trans:cis isomers; gummy oil. 1H NMR (300 MHz, CDCl3):  7.10 (m, 4
H), 5.98 (m, 1 H), 542 (dt, ] =7, 11.4 Hz, 0.4 H), 5.29 (dt, ] = 7, 16.2 Hz, 0.6 H), 4.40
(d,] =5.5Hz, 2 H), 3.44 (m, 1 H), 3.36 (sept, | = 6.6 Hz, 0.6 H), 3.24 (sept, ] = 6.6 Hz,

25 0.4H),1.94 (m, 1 H), 1.36 (m, 6 H), 1.23 (m, 8 H), 1.12 (m, 4 H), 0.82 (m, 3 H). FAB-
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20
2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-(1-propenyl)-pyridine

The " title compound was prepared from ethyl isobutyrylacetate,
4-fluorobenzaldehyde and ethyl triphenylphosphonium bromide according to the
procedures described in Example 1, Steps A-G. The product was obtained as a
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-ethenylpyridine
The title compound was prepared from ethyl isobutyrylacetate,

4-fluorobenzaldehyde and methy! triphenylphosphonium bromide/sodium amide
according to the procedures described in Example 1, Steps A-G. 1H NMR (300

15 MHz, CDCl3): 8 7.12 (m,4 H), 6.35(dd, ] =11.5,18 Hz, 1 H),5.24 (dd, = 1.5, 11.4
Hz,1H),4.97 (dd,]=1.5, 18 Hz, 1 H), 4.41 (d, ] = 5.5 Hz, 2 H), 3.44 (sept, | = 6.6 Hz,
2H),1.35(d, ] =6.6 Hz, 6 H), 1.28 (d, ] = 6.6 Hz, 6 H), 1.25 (m, 1 H). FAB-MS:
calculated for (C20H24FNO) 313, found 314 (M+H). Anal. Caled for C20H24FNO:
C,76.65;H,7.72; N, 447. Found: C,76.87; H, 7.79; N, 4.33. mp 119-120°C. Rf=04

20  (20% ethyl acetate/hexane).
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-butylpyridine

15 The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-

(4-fluorophenyl)-5-(1-butenyl)pyridine (Example 20) according to the procedure
described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): 5 7.15 (m, 4 H), 4.33

(d, ] =52 Hz, 2 H), 3.41 (sept, ] = 6.6 Hz, 1 H), 3.23 (sept, ] = 6.6 Hz, 1 H), 2.27 (m, 2
H),1.34(d,]=6.6 Hz, 6 H), 1.30(d, ] = 6.6 Hz, 6 H), 1.27 (m, 1 H), 1.16 (m, 3 H), 0.73

20 (t,]=7 Hz, 3 H). FAB-MS: calculated for (C22H39FNO) 343, found 344 (M+H).
Anal. Calcd for C22H30FNO: C, 76.93; H, 8.80; N, 4.08. Found: C, 76.93; H, 8.70;
N, 3.96. mp 45-50°C. Rf = 0.4 (20% ethyl acetate/hexane).
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-propylpyridine
5 The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-
(4-fluorophenyl)-5-(1-propenyl)pyridine (Example 21) according to the procedure
described in Example 1, Step H. 1H NMR (300 MHz, CDCI3): 8 7.15 (m, 4 H), 4.33
(s, 2H), 3.41 (sept, ] = 6.6 Hz, 1 H), 3.23 (sept, | = 6.6 Hz, 1 H), 2.25 (m, 2 H), 1.33 (d,
J]=6.6Hz,6H),1.30(d, ]=6.6 Hz, 6 H), 1.27 (m, 1 H),1.19(m, 1 H), 0.76 (t, ] = 7 Hz,
10 3 H). FAB-MS: calculated for (C21H28FNO) 329, found 330 (M+H). Anal. Calcd for
C21H28FNO: C, 76.56; H, 8.57; N, 4.25. Found: C, 76.55; H, 8.48; N, 4.11. mp 49-54
*C. Rf =0.4 (20% ethyl acetate/hexane).

EXAMPLE 26

15
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HO /|
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-ethylpyridine
The-title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-
20  (4-fluorophenyl)-5-ethenylpyridine (Example 22) according to the procedure
described in Example 1, Step H. 1H NMR (300 MHz, CDCI3): 8 7.15 (m, 4 H), 4.33
(d, ] = 3.6 Hz, 2 H), 3.41 (sept, ] = 6.6 Hz, 1 H), 3.26 (sept, f = 6.6 Hz, 1 H),2.34 (q, | =
735Hz,2H),133(d,/=6.6Hz,6 H),1.31 (d, ] = 6.6 Hz, 6 H), 1.19 (m, 1 H), 0.93 (t, ]
=7.35 Hz, 3 H). FAB-MS: calculated for (C20H26FNO) 315, found 316 (M+H). Anal.
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" 10946 ()4-flEbSiebizbidehyde 14Esobutyll Gihkénylphsiptenash bramilé acording to
10, * 2% 0% & drbedures described in Example 1; Steps A-G. TH NMR (300 MHz, CDCl3): 5

7.07 (m, 4 H), 592 (d, ] = 10.7 Hz, 1 H), 5.20 (dd, ] = 10.7, 114 Hz, 1 H), 4.42 (bs, 2
H), 3.45 (sept, ] = 6.6 Hz, 1 H), 3.30 (sept, ] = 6.6 Hz, 1 H), 2.06 (m, 1 H), 1.35 (4, ] =
6.6 Hz, 6 H), 1.31 (m, 1 H), 1.24 (m, 5 H), 0.69 (bs, 6 H). FAB-MS: calculated for
15 (C23H30FNO) 355, found 356 (M+H). Anal. Calcd for C23H30ENO: C, 77.71; H,

8.51; N, 394. Found: C, 77.94; H, 8.59; N, 3.79. mp 112°'C. Rf = 0.3 (20% ethyl

acetate/hexane).

EXAMPLE 28
20

HO /|\

7

P

2,6-Diisopropyl-3-hydroxymethy!-4-(4-fluorophenyl)-5-(4-methyl-1-
pentenyl)pyridine
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-(3-methylbutyl)pyridine
The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-

(4-fluorophenyl)-5-(3-methyl-1-butenyl)pyridine (Example 27) according to the
procedure described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): § 7.14 (m,

20 4H)433(d,J]=5.5Hz2H),341 (sept, ] =6.6 Hz, 1 H), 3.22 (sept, ] = 6.6 Hz, 1 H),
227 (m,2H),135(m,1H),1.33(d,J=7Hz,6 H),1.30 (d,] = 7 Hz, 6 H), 1.17 (m, 3
H),0.70 (d, | = 6.6 Hz, 6 H). FAB-MS: calculated for (C23H32FNO) 357, found 358
(M+H). Anal. Calced for C23H32FNO: C, 77.27; H, 9.02; N, 3.92. Found: C, 77.34;
H, 9.15; N; 3.69. mp 43-45°C. Rf = 0.2 (20% ethyl acetate /hexane).
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-(cvclopentyl-
20 idenemethylene)pyridine
The title compound was prepared from ethyl isobutyrylacetate,

4-fluorobefizaldehyde and cyclopentyl triphenylphosphonium bromide according
to the procedures described in Example 1, Steps A-G. 1H NMR (300 MHz, CDCl3):

8 7.13 (m, 2 H), 7.07 (m, 2 H), 5.88 (s, 1 H), 4.43 (d, ] = 5.5 Hz, 2 H), 3.44 (sept, | = 6.6
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[2(E)-phenyl-
ethenyllpyridine
The title compound was prepared from ethyl isobutyrylacetate,
20  4-fluorobenzaldehyde and benzyl triphenylphosphonium bromide/sodium amide
according to the procedures described in Example 1, Steps A-G. 1H NMR (300
MHz, CDCI3): § 7.21 (m, 9 H), 6.70 (d, | = 16.5 Hz, 1 H), 6.26 (d, ] = 16.5 Hz, 1 H),
445(d,J=5.5Hz,2H),3.48 (sept, ]=6.6 Hz,2H),1.37(d, ] = 6.6 Hz, 6 H), 1.31 (d, ]
= 6.6 Hz, 6 ), 1.29 (m, 1 H). FAB-MS: calculated for (C26H28FNO)_389, found 390
25 (M+H). Anal. Caled for C26H28FNO: C, 80.17; H, 7.25; N, 3.60. Found: C, 79.89;
H,7.28; N, 3.49. mp 107-110°C. Rf = 0.3 (20% ethyl acetate/hexane).
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-octylpyridihe
The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-
20  (4-fluorophenyl)-5-(1-octenyl)pyridine (Example 33) according to the procedure
described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): § 7.14 (m, 4 H), 4.33
(d,] =5.5Hz, 2 H), 3.41 (sept, ] = 6.6 Hz, 1 H), 3.23 (sept, ] = 6.6 Hz, 1 H), 2.26 (m, 2
H), 133 (d, ] = 6.6 Hz, 6 H), 1.30 (d, ] = 6.6 Hz, 6 H), 1.25 (m, 3 H), 1.15 (m, 10 H),
0.87 (t, ] = 7 Hz, 3 H). FAB-MS: calculated for (C26H38FNO) 399, found 400 (M+H).
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0 Anal Calcd for CogH38FNO: C, 78.15; H, 9.59; N, 3.51. Found: C, 78.27; H, 9.81;
N, 3.43. Gummy oil; Rf = 0.3 (20% ethy! acetate/hexane).

EXAMPLE 37
F
HO Z l
Y
N

2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-(2-phenylethyl)pyridine
The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-
(4-fluorophenyl)-5-[2(E)-phenylethenyl]pyridine (Example 34) according to the
procedure described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): § 7.19 (m,
10 7H),6.86(m,2H),4.36(d,]=5.5Hz, 2 H), 3.44 (sept, | = 6.6 Hz, 1 H), 3.35 (sept, | =
6.6Hz, 1 H);2.58(m,4H),1.35(d, J=6.6Hz,6 H),1.34(d,]=6.6 Hz, 6 H), 1.19 (t, ]
=5.5Hz, 1 H). FAB-MS: calculated for (C2gH30FNO) 391, found 392 (M+H). Anal.
Calcd for C26H30FNO: C,79.76; H, 7.72; N, 3.58. Found: C, 79.57; H, 7.61; N, 3.44.
mp 158-159°C. Rf = 0.3 (20% ethy] acetate/hexane).

15
EXAMPLE 38

2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-(4-phenyl-1-
20 butenyl)pyridine
The title compound was prepared from ethyl isobutyrylacetate,
4-fluoroberizaldehyde and 3-phenylpropyl triphenylphosphonium bromide
according to the procedures described in Example 1, Steps A-G. The product was
obtained as a mixture 5:1 trans:cis isomers; gummy oil. 1H NMR (300 MHz,
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EXAMPLE 41

15 2,6-Diisogropyl-3-hvdroxymethzl-4-(‘i~ﬂuorophenvl)-5-[2§Et§3-methzl-

phenvl)ethenylipyridine
The title compound was prepared from ethyl isobutyrylacetate,

4-fluorobenzaldehyde and 3-methylbenzyl triphenylphosphonium chloride
according to the procedures described in Example 1, Steps A-G. 1H NMR (300

20 MHz, CDCl3):$ 7.18 (m, 3 H), 7.11 (m, 2 H), 7.00 (m, 3 H), 6.68 (d, ] = 17 Hz, 1 H),
623(d,]=17Hz,1H),444(d,]=55Hz,2H),347 (m,2H), 2.32 (s, 3 H), 1.37 (d, ]
= 6.6 Hz, 6 H), 1.31 (d, ] = 6.6 Hz, 6 H), 1.28 (m, 1 H). FAB-MS: calculated for
(C27H30FNO) 403, found 404 (M+H). Anal. Calcd for C27H30FNO: C, 80.36; H,
749; N, 347. Found: C, 80.38; H, 7.45; N, 3.45. mp 97-99°C. Rf =0.3 (20% ethyl

25  acetate/hexane).

30
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2 6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[2(E)-(4-methyl-
5 phenyl)ethenyllpyridine
The title compound was prepared from ethyl isobutyrylacetate,
4-fluorobenzaldehyde and 4-methylbenzyl triphenylphosphonium bromide
according to the procedures described in Example 1, Steps A-G. 1H NMR (300
MHz, CDCl3): 8 7.18 (m,2 H),7.08 (m,6 H),6.63 (d,J] =17 Hz,1H), 623 (d, ] =17
10 Hz, 1H),443(d,J=5Hz,2H),3.47 (sept,J=6.6 Hz, 2H), 2.31 (s, 3 H), 136 (d, ] =
6.6 Hz, 6 H), 1.30 (d, ] = 6.6 Hz, 6 H), 1.26 (m, 1 H). FAB-MS: calculated for
(C27H30FNO) 403, found 404 (M+H). Anal. Calcd for C27H30FNO: C, 80.36; H,
7.49; N, 3.47. Found: C,79.93; H, 7.34; N, 3.47. mp 131-133°C. Rf = 0.3 (20% ethyl
acetate/hexane).

15

20 26-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[2-(2-methyl-

phenyl)ethyllpyridine
The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-

(4-fluorophenyl)-5-[2(E)-(2-methylphenyl)ethenyljpyridine (Example 40) according
to the procedure described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): §

189



TUVWXYZ[\]"~_"~abcdef ghij kil mnopqrstzuzéqumy
z{ |}

‘WO 98/04528 PCT/US97/13248

0 716(m,4H) 7.06 (m,3 H), 681 (m, 1 H), 435 (d, ] = 4 Hz, 2 H), 3.42 (sept, ] = 6.6
Hz,2H),2.57 (m,4H),197(s,3H),1.36 (d, ] = 6.6 Hz, 6 H), 1.35 (d, ] = 6.6 Hz, 6 H),
1.19 (m, 1 H). FAB-MS: calculated for (C27H32FNO) 405, found 406 (M+H). Anal.
Calcd for C27H32FNQO: C, 79.96; H, 7.95; N, 3.45. Found: C,80.08; H, 8.05; N, 3.46.
mp 125-126°C. Rf = 0.3 (20% ethyl acetate/hexane).

5
EXAMPLE 44
F
HO = |
N
N

10  26-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[2-(3-methyl-
phenyllethullpyridine : :
The title compound was prepared 2,6-diisopropyl-3-hydroxymethyl-4-(4-
fluoropheny1)-5-{2(E)-(3-methylphenyl)ethenyl}pyridine (Example 41) according to
the procedure described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): § 7.18
15 (d,]=7Hz 4H),7.10 (m, 1 H), 6.97 (m, 1 H), 6.65 (m, 2 H), 4.36 (s, 2 H), 3.44 (sept, |
= 6.6 Hz, 1 H), 3.35 (d, ] = 6.6 Hz, 1 H), 2.57 (m, 4 H), 2.28 (s, 3 H), 1.35 (d, ] = 6.6 Hz,
6 H), 1.34(d, ] = 6.6 Hz, 6 H), 1.20 (m, 1 H). FAB-MS: calculated for (C27H32FNO)

405, found 406 (M+H). Anal. Calecd for C27H32FNO: C, 79.96; H, 7.95; N, 3.45.
Found: C, 79.30; H, 8.10; N, 3.36. mp 148-150°C. Rf = 0.3 (20% ethyl
20 acetate/hexane). :

EXAMPLE 45
- F .
- HO = |

NS

N
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2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[2-(4-methy]l-
henyl)ethyl idine
The title compound was prepared from 2,6-diisopropyl-3-hydroxymethyl-4-
(4-fluorophenyl)-5-[{2(E)-(4-methylphenyl)ethenyljpyridine (Example 42) according
to the procedure described in Example 1, Step H. 1H NMR (300 MHz, CDCl3): §
7.17 (m,4H),7.02(d,]=77Hz,2H),6.75(d,]=77Hz,2H),4.36 (d,] =4 Hz, 2 H),
3.43 (sept, ] = 6.6 Hz, 1 H), 3.34 (sept, | = 6.6 Hz, 1 H), 2.55 (m, 4 H), 2.29 (s, 3 H),
1.34(d, ] = 6.6 Hz,6 H), 1.33 (d, ] = 6.6 Hz, 6 H), 1.20 (m, 1 H). FAB-MS: calculated
for (C27H32FNO) 405, found 406 (M+H). Anal. Caled for C27H32FNO: C, 79.96;
H, 795; N, 3.45. Found: C, 79.40; H, 7.84; N, 3.44. mp 121-123°C. R¢ = 0.3 (20%
ethyl acetate/hexane).

EXAMPLE 46

2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[3-(1,3-dioxolan-2-
ylpropyllpyridine

The title compound was prepared from ethyl isobutyrylacetate,
4-fluorobenzaldehyde and  [2-(1,3-dioxolan-2-yl)ethyl]triphenylphosphonium
bromide according to the procedures described in Example 1, Steps A-G. 1H NMR
(300 MHz, CDCl3): 8 7.16 (m,4H),4.63 (t, ] =4 Hz,1 H), 4.33(d, ] =5Hz, 2 H), 3.88
(m, 2H), 3.77 (m, 2 H), 3.41 (bm, 1 H), 3.24 (bm, 1 H), 2.34 (m, 2 H), 1.47 (m, 4 H),
1.32 (m, 12 H), 1.18 (m, 1 H). FAB-MS: calculated for (C24H32FNO3) 401, found 402
(M+H). mp 90-91°C. Rf = 0.2 (20% ethyl acetate/hexane). o
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EXAMPLE 47

F
Q?EI; .
>/

N

2.6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-| (phenylthio)-
methyllpyridine

Step A: Methyl 2,6-diisopropyl-4-(4-fluorophenyl)-5-hydroxymethy!-3-

pyridinecarboxylate
Prepared from methyl isobutyrylacetate, 4-fluorobenzaldehyde and
ammonium.acetate by the procedures-described in Example 1, Steps A-D.

Step B: Methyl-2 6-diisopropyl-4-(4-fluorophenyl)-5-bromomethyl-3-

pyridinecarboxylate
A solution of the intermediate obtained in Step A (20 g, 57.9 mmol) in

acetonitrile (500 mL) was stirred at 0°C and treated with dibromo-
triphenylphosphorane (36.7 g, 86.9 mmol) in portions. The suspension was then
allowed to warm to room temperature and stirred for 2 hr. The solvent was
removed in vacuo and the residue partitioned between diethyl ether (400 mL) and
water (350 mL). The ether layer was washed with brine (150 mL), dried (MgSO4)
and concentrated. Purification by chromatography through silica (5% diethyl
ether/hexane) gave a white solid (20.6 g, 50.5 mmol, 87%). 1H NMR (300 MHz,
CDCI3): § 7.31 (m, 2 H), 7.12 (m, 2 H), 4.29 (s, 2 H), 3.49 (s, 3H), 341 (sept, ] = 6.6
Hz, 1 H), 3.06 (sept, ] = 6.6 Hz, 1 H), 1.33 (m, 12 H). mp 109-111°C._Rf = 0.6 (50%
CH2Cl2/hexane).

Step C: - 2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-
henylthio)methyl idine

A solution of the intermediate obtained in Step B (200 mg, 0.47 mmol) in
anhydrous THF (5 mL), stirred under argon, was treated with benzenethiol (73 uL,
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0 0.7t mmol) and N-methylmorpholine (0.26 mL, 2.4 mmol). The reaction mixture

was stirred at reflux for 14 hr, allowed to cool to room temperature and treated
with lithium aluminum hydride (1.9 mL, 1.9 mmol, 1.0M in THF). The reaction
mixture was heated at reflux for 1 hr then allowed to cool to room temperature.

The mixture was quenched by the successive addition of water (80 uL), 20% NaOH

5 (80 uL) and water (240 uL). The resulting suspension was filtered through a cake of
celite and concentrated. Purification by flash silica gel chromatography (5% ethyl
acetate/hexane) afforded a white solid (160 mg, 0.39 mmol, 83%). 1H NMR (300
MHz, CDCl3): 8 7.23 (m, 5 H), 7.11 (m, 4 H), 4.36 (d, ] = 5.5 Hz, 2 H), 3.81 (s, 2 H),
3.45 (sept, ] = 6.6 Hz, 1 H), 3.43 (sept, ] = 6.6 Hz, 1 H), 1.35 (d, ] = 6.6 Hz, 6 H), 1.33

10 (d,J=66Hz 6H) 121 (t, ] =55 Hz, 1 H). FAB-MS calcd for (C25H28FNOS) 409,
found 410 (M+H). Anal. Calcd for C25H28FNOS: C,73.32; H, 6.89; N, 3.42; S, 7.83.
Found: C, 73.24; H, 6.90; N, 3.35; S, 8.01. mp 119-121°C. Rf = 0.3 (20% ethyl

acetate/hexane).

15 EXAMPLE 48

2,6-Diisopropyl-3-hydroxymethyi-4-(4-fluorophenyl)-5-[((3-trifluoro-
20  methyl)phenyl)thiojmethylpyridine

The title compound was prepared from 3-trifluoromethyl-thiophenol
according to the procedures described in Example 47. 1H NMR (300 MHz, CDCI3):

& 7.34 (m,2 H),7.24 (m,4 H), 7.10 (m, 2 H), 4.36 (d, ] = 5.5 Hz, 2 H), 3.85 (s, 2 H),
3.45 (sept, = 6.6 Hz, 1 H), 3.38 (sept, ] = 6.6 Hz, 1 H), 1.35 (d, ] = 6.6 Hz, 6 H), 1.34

25 (d,J=6.6Hz, 6H), 1.23(t, ] =55Hz,1 H). FAB-MS calcd for (C26H27F4NOS) 477,
found 478 {(M+H). Anal. Caled for C2gH27F4NOS: C, 65.39; H, 5.70; N, 2.93; S,
6.71. Found: C, 65.39;H,5.76; N, 2.88; S, 6.62. mp 110-111°C. Rf = 0.3 (20% ethyl
acetate/hexane).

30
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EXAMPLE 49

F
o
HO |\ S
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2,6-Diisopropyl-3-hydro ethyl-4-(4-fluorophenyl)-5-/(4-fluoro-

phenyl)thio]methylpyridine

The title compound was prepared from 4-fluorothiophenol according to the
procedures described in Example 47. 1H NMR (300 MHz, CDCIl3): § 7.24 (m, 2 H),
7.12(m, 4 H), 6.93 (m, 2 H), 435 (d, ] = 5.5 Hz, 2 H), 3.76 (s, 2 H), 3.44 (sept, ] = 6.6
Hz, 1 H), 340 (sept, J=6.6Hz,1H),1.34(d, ] =6.6 Hz, 6 H), 1.33 (d, ] = 6.6 Hz, 6 H),
1.22 (t,] =5.5 Hz, 1 H). FAB-MS calcd for (C25H27F2NOS) 427, found 428 (M+H).
Anal. Calcd for C25H27F2NOS: C,70.23; H, 6.37; N, 3.28; S, 7.50.- Found: C, 70.22;
H,641; N, 3.22;S,7.39. mp 119-121°C. Rf = 0.3 (20% ethyl acetate/hexane).

EXAMPLE 50

F
HO I\ S :
~Z
N

2‘6—Diisogrogxl-B-hgdro;methyl-4—(4—ﬂuor@henyl)-5-[((4-methzl2—_ )
henyl)thiolmethylpyridine

The title compound was prepared from p-thiocresol according to the
procedures described in Example 47. 1H NMR (300 MHz, CDCl3): 8 7.27 (m,2 H),
7.13(m, 2 H), 7.03 (m, 4 H), 4.35 (d, ] = 5.5 Hz, 2 H), 3.77 (s, 2 H), 3.44 (m, 2 H), 2.31
(s,3H),134(d,J=66Hz, 6 H),133(d,]=6.6 Hz, 6 H),1.22 (t, ] = 5.5 Hz, 1 H).
FAB-MS caled for (C2¢H30FINOS) 423, found 424 (M+H). Anal. Calcd for
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0 C6H30FNOS: C,73.72; H,7.14; N, 3.31; S, 7.57. Found: C, 74.00; H, 7.15; N, 3.36;
S, 7.32. mp 90-91°C. Rf=0.3(20% ethyl acetate/hexane).

EXAMPLE 51

2,6-Diisopropyl-3-hydro ethyl-4-(4-fluorophenyl)-5-(1-naphthylthio)-

methylpyridine
The title compound was prepared from 1-naphthalenethiol according to the
10  procedures described in Example 47. 1H NMR (300 MHz, CDCl3): 5 8.01 (d, ] = 8.5
Hz, 1 H)3;-#82(d,J=85Hz,1H),7.74(d, ] =8 Hz, 1 H), 7.46 (m,3 H), 7.34 (m, 1 H),
7.20 (m, 2 H), 7.06 (m, 2 H), 4.34 (d, ] = 5.5 Hz, 2 H), 3.82 (s, 2 H), 3.51 (sept, ] = 6.6
Hz, 1 H), 3.45 (sept, ] = 6.6 Hz, 1 H), 1.36 (d, ] = 6.6 Hz, 6 H), 1.35 (d, ] = 6.6 Hz, 6 H),
1.19 (¢, J = 5.5 Hz, 1 H). FAB-MS calcd for (C29H30FNOS) 459, found 460 (M+H).
15  Anal. Calcd for CogH30FNOS: C, 75.78; H, 6.58; N, 3.05; S, 6.98. Found: C, 75.36;
H,6.52; N, 2.91;5, 6.74. mp 77-79°C. Rf = 0.4 (20% ethyl acetate/hexane).

EXAMPLE 52

F .
- Hcﬁ/\? —_
. Z
N
20

2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-(2-naphthyl-
thio)methylpyridine
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The title compound was prepared from 2-naphthalenethiol according to the
procedures described in Example 47. YH NMR (300 MHz, CDCl3): 8 7.77 (d, ] = 9
Hz, 1H),7.68(d,]=9Hz 2H),752(d,]=15Hz,1H),7.45 (m,2 H), 725 (m, 2 H),
7.17 (dd, = 1.8,8.5 Hz, 1 H), 7.07 (m, 2 H), 4.35 (d, ] = 5.5 Hz, 2 H), 3.91 (s, 2 H), 3.45
(sept, J=6.6Hz,2H),135(d,]=6.6Hz,6 H),1.34(d, ] =6.6 Hz, 6 H), 1.21 (t, ] = 5.5
Hz, 1 H). FAB-MS calcd for (C29H30FNOS) 459, found 460 (M+H). Anal. Calcd for
Co9H30FNOS: C,75.78; H, 6.58; N, 3.05; S, 6.98. Found: C, 75.55; H, 6.60; N, 2.95;
S, 6.91. mp 127-129°C. Rf = 0.4 (20% ethyl acetate/hexane).

EXAMPLE 53

2,6-Diisopropyvl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[(2 6-tetra-
fluorophenyl)thiojmethylpyridine )

The title compound was prepared from pentafluorothiophenol according to
the procedures described in Example 47. 1H NMR (300 MHz, CDCl3): § 7.27 (m, 2
H),7.11 (m, 2 H), 6.99 (m, 1 H), 4.35(d, ] = 5.5 Hz, 2 H), 3.84 (s, 2 H), 3.44 (sept, [ =
6.6 Hz, 1 H), 3.43 (sept,]=6.6Hz,1H),134(d, ] =6.6 Hz,6 H),1.33 (d,] = 6.6 Hz, 6
H), 1.23 (t, ] = 5.5 Hz, 1 H). FAB-MS calcd for (C25sH24F5NOS) 481, found 482
(M+H). Anal. Calcd for C25H24F5NOS: C, 62.36; H, 5.02; N, 2.91; S, 6.66; F, 19.73.
Found: C, 62.40; H, 4.96; N, 2.82; S, 6.74; F, 19.49. mp 109-110°C. Rf = 0.4 (20%
ethyl acetate/hexane).

EXAMPLE 54

- F .
.. HO I\ SQOCH;,
o~
N
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2,6-Diisopropyl-3-hydroxymethyli-4-(4-fluorophenyl)-5-[(3-methoxy-
phenyl)thiojmethylipyridine

The title compound was prepared from 3-methoxybenzenethiol according to
the procedures described in Example 47. 1H NMR (300 MHz, CDCl3): d 7.24 (m, 2

H), 7.13 (m, 3 H), 6.72 (m, 2 H), 6.62 (m, 1 H), 4.35(d, ] = 5.5 Hz, 2 H), 3.81 (s, 2 H),
3.75 (s, 3 H), 3.44 (sept, ] = 6.6 Hz, 1 H), 3.42 (sept, ] = 6.6 Hz, 1 H), 1.34 (d, ] = 6.6

Hz, 6 H), 1.33 (d, ] = 6.6 Hz, 6 H), 1.23 (t, ] = 5.5 Hz, 1 H). FAB-MS calcd for
(C26H30FNO2S) 339, found 440 (M+H). Anal. Calcd for C26H30FNO2S: C, 71.04;

H, 6.88; N, 3.19; S, 7.29. Found: C,70.94; H, 6.77; N, 2.96; S, 7.41. mp 93-94°C. Rf=
0.4 (20% ethyl acetate/hexane).

EXAMPLE 55

F

2,6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[(4-hydroxy-
phenyl)thio]jmethylpyridine

The title compound was prepared from 4-hydroxythiophenol according to
the procedures described in Example 47. 1H NMR (300 MHz, 5:1 CDCl3/CD30D):

8 7.15(m, 2 H), 7.06 (m,2 H), 6.97 (d, ] = 8.5Hz, 2 H), 6.64 (d, ] = 8.5 Hz, 2 H), 4.27
(s,2H),3.66 (s,2H),3.40 (m,2H), 1.29 (d, ] = 6.6 Hz, 6 H), 1.28 (d, } = 6.6 Hz, 6 H).
FAB-MS caled for (C25H28FNO2S) 425, found 426 (M+H). Anal. Caled for
C25H28FNO2S: C, 70.56; H, 6.63; N, 3.29; S, 7.53. Found: C,70.29; H, 6.34; N, 3.12;
S,7.44. mp 178-179°C. Rf = 0.3 (30% ethyl acetate/hexane).
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EXAMPLE 57

F
“‘?ﬁ?ﬁc\
r/
N

2 6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[(3-methyl-
ghenxl)thiolmethzlgzridine

20 The title compound was prepared from m-thiocresol according to the
procedures described in Example 47. 1H NMR (300 MHz, CDCl3): & 7.25(m, 2 H),

7.11 (m, 3 H),7.00 (m, 1 H), 6.94 (m, 2 H), 4.36 (d, ] = 5.5 Hz, 2 H), 3.81 (s, 2 H), 3.45
(sept, ] = 6.6 Hz, 1 H), 3.43 (sept, ] = 6.6 Hz, 1 H), 2.28 (s, 3 H), 1.35 (4, ] = 6.6 Hz, 6
H), 134 (d, ] = 6.6 Hz, 6 H), 1.22 (t, ] = 55 Hz, 1 H). FAB-MS calcd for
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2 6-Diisopropyl-3-hydroxymethyl-4-(4-fluorophenyl)-5-[(3-fluoro-
phenyl)thiolmethylpyridine
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The title compound was prepared from 3-fluorothiophenol according to the
procedures described in Example 47. 1H NMR (300 MHz, CDCl3): & 7.27 (m, 3 H),
7.11 (m, 2 H), 6.87 (m, 2 H), 6.78 (m, 1 H), 4.36 (d, ] = 5.5 Hz, 2 H), 3.82 (s, 2 H), 3.45

(sept, ] = 6.6 Hz, 1 H), 3.38 (sept, ] = 6.6 Hz, 1 H), 1.35(d, ] = 6.6 Hz, 6 H), 1.33 (d, ] =
6.6 Hz, 6 H), 1.23 (t, | = 5.5 Hz, 1 H). FAB-MS calcd for (C25H27FoNOS) 427, found
428 (M+H). Anal. Calcd for C25H27F2NOS: C, 70.23; H, 6.37; N, 3.28; S, 7.50.
Found: C, 70.22; H, 6.31; N, 3.20; S, 741. mp 99-100°C. R¢ = 04 (20% ethyl

acetate/hexane).

2,6-Diisopropyl-3-hydro ethyl-4-(4-fluorophenyl)-5-](2-methoxy-
phenyl)thiolmethylpyridine

The title compound was prepared from 2-methoxythiophenol according to
the procedures described in Exampie 47. 1H NMR (300 MHz, CDCI3): § 7.22 (m, 3
H), 7.07 (m, 3 H), 6.83 (m, 2 H), 4.34(d, ] = 5.5 Hz, 2 H), 3.78 (s, 3 H), 3.75 (s, 2 H),
3.49 (sept, | = 6.6 Hz, 1 H), 3.43 (sept, ] = 6.6 Hz,1 H), 1.34 (d, ] = 6.6 Hz, 12 H), 1.19
(t,] =5.5 Hz, 1 H). FAB-MS calcd for (C26H30FNO2S) 339, found 440 (M+H). Anal
Caled for C26H30FNO2S: C, 71.04; H, 6.88; N, 3.19; S, 7.29. Found: C, 70.93; H,
6.67; N, 3.12; S, 7.48. mp 129-131°C. Rf = 0.4 (20% ethyl acetate/hexane).

EXAMPLE 61
- F- .
- HO |\ S

~

N
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