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PCT/ US98/ 24523 1 THROVBI N RECEPTOR ANTAGONI STS BACKGROUND g 'g? 24 2007
| NVENTI ON TWE 9926¥ént i nvention relates to substituted tri cyg F5fbhi n
1.0 receptor antagonists, pharmaceutical fconpositions containing them and
their use in the treatnent of di seases associated with thronbosis,

at heroscl erosi s, restenosis, ngi na pectoris, arrhythm a)
heart failure, cerebral ischen m[mmﬂml mlmmw IF Thronmbin is known to have a

variety of activities in different 5dob 10 types and thronbin receptors are
known to be present in such ceII types as hunan pIateIets vascul ar snoot h
nmuscl e cells, endotheli t heref ore expected

that thronmbin receptor ant agonl Stml'mm”mm{w fuI | n the treat ment of

t hrombotic, inflammtory, atheros fibroproliferative disorders,
as well as other 20 disorders in whichetedmr onbin and its receptor play a
pat hol ogi cal grole. Thronmbin receptor antagonists peptides have been
identified based on struct - ty._studi i Y IS bst ut uti ons of
am no acids on thronmbin r ' =) A . d. Chem, 39
(1996), p. 4879-4887, tetra- and pentapeptldes are dlsclosed as being 25
potent thronbin C [ &g Apfampl e N-trans-ci nnamoyl - p

f I uor oPhe- p- guanfe '
N-trans- ci nnanoyl - pf I 'tﬁbe(ﬂﬂasem ngwmocm nedmaemeubsmgteu triayefic treptbine
thronbin re to I , b hed
February 17, 100 P R ptapgenisl, pranhacElci dofipdghici SMAMAT InaPatd,
CH3 H H H3C-N , vtheinye-in the tygatomnt ob giseases apsepigterhyith shranrhesins/ 24523

has been i dent i fa%rééclérdﬁssqaétbﬂbgnsr ays@ﬁ@rﬁsuaﬁtmﬁwectaﬂ“@ érﬂtﬁhmta
synt hesis of (+)- s.cl osed Chackal amanni | al , Am

Chem Soc., 118 (ﬁ%‘é a'ﬁﬁe 9%'?5’ s eI IaRAARICRE THE IN\/EI\FI'I ON The pr esent
invention relates to Thrambinris kacapttorhavet agarietytof actipitiesantdiffierent thk

formula |

phar maceut i cé I y{yg_% d 'I;Iré?ngb {ecgéer €0 %lﬁﬁg}rﬁéﬁ% E}Fsteﬁt " Eﬁéh % @{Qes
|ine represents a$ h@marbnmlatmtyaécwanamqqﬂénwm éeﬁﬁ)th&PtW'Wé Qeéﬁraé@ent s
an optional singfigroBfitds. 1t is $h&e?ore@>dp‘éciéﬂ2ﬂt'ét'ﬂ%otr|%n€ t&Eaptod antdliRhfite nl

and n2 are |ndepe is not present, Dis
al so fused R—sub@’t“?%yééf“gl"}/weoveﬁ sot?'i"tﬂ"éboq?et'ﬂg@?‘?fo YRis 1to 3
substituents i ndepenostiétoticsriceiibreprdliferativbaligsraeps, aswel tisngthef  H, cy-ce

(Ll 05) at koD - CERIdBHY i R repist 8 et BB o P BblEr 5
- NRL6CONR4RG, fl uor o- (I'tmcmapm teﬁbptatla‘ntawrmeslpeEMIdﬂSkIyave been Tdentified

Lri £l uor o( CI- C5) ghig on@rﬁur@yﬁtﬂﬁg@udle%@wﬁé @agtuwms,yg b al ky!
aryl (C2- C6) al keny roa ete

)
hydr oxy(Gi - C8) al RGIAS Ok ﬁ@(@% @?P% al fkélem%IPWCZa é%
Pd R2 are i ndep y48¢9-aeeedtétra9rartdwpemapaptuaemarétﬂsaﬂmfd &b beihgCo

G306’ cycl odiky] C@"‘IBE gt éﬁs?%%@%?t%%kmx%\%é%%né%w%h@ IW X

het er oaryl ( Cy- CG)Iabtthe p@t(amde(rEZL@G-)“agH‘éHgIanthdrqutcmnanVO)NApY 2002 :,

WO 991 26943 PCT/ d

t h| o{ C1- C6) al kyl hjég%%{lgég%'@&ﬁ;ggt@%%& ?n‘?g] N%& %(@I{@@@bﬂ{yhygpoxy
_C6 al koxy, - StgEEptor ampigenists e(ety@m@'sco@f@)wtti 3&79 Jeublisbed,

haI ogen fiuoro( &bk I1k7yl1,ggd| fl uor o(Cy 5 Co6)al kyl, tr| fl uor o{ C1- CG) al kyl ,

C3-C6 cycl og] kyl, C2- C~ C6) al kenyl ,

het er oar yl ( 06) al kyl', oér P @'&8 %&I H{% trﬁy@%ﬁﬂ%m Ca} al kyl

am no( Cy- C6) al kyl , aryI or th| o(Q/CG) al "\ IH I-Iét is a nmono-, bi- or
tricyclic heteroarorratlc group of 5 to PA~FO Rt ONS corrprised of 1 to 13
carbon atons and 1 to 4 heteroatons i ndk ) sel ected fromthe group
consisting of N, Oand S, wherein a rin g n can forman N-oxide or a
gquaternary group with a CL-C4 al kyl gr Lﬁp Werein Het is attached to B by
a carbon atomring nenber, and wherein Rhe HamwHroup is substituted by 1 to
4 substituents, 15 W independently selectedd fyomthe group consisting of

H, Cl-C6 al kyl; fluoro(Cl-C6)alkyl; diflH4o¥0o&€L- C6) al kyl ;
trifluoro-(Cl-C6)-al kyl; C3-C6 cycl oal kyl; heterocycl oal kyl ;

het er ocycl oal kyl substituted by Cl-C6 al kyl or C2-C6 al kenyl; C2-C6

al kenyl; R2l-aryl (G -C6)al kyl ; R21-aryl - (C2-C6) al kenyl ;

het eroaryl (Cl- C6) al kyl ; heteroaryl (C2-C6) -al kenyl; hydroxy(C 20 C6)al kyl ;
di hydr oxy( Cl- C6) al kyl ; am no(Cl-C6)al kyl ; (Cy-C6)al kyl am no( Cl-Cg) al kyl ;

i -((Cl-Cg)al kyl)-am no(C~-Cg)al kyl; thio(Cl-C6)al kyl; C1C6 al koxy; C2-C6
al kenyl oxy; haI ogen; -NR4R5; CN O—I - COOR; CCR16 OSOZCFS;

NI OIS N N LN N S ~A ~S\ T 1 L1 I O\ RIS NS P~ IS




R15 is absent when the double dotted line represents a single Edrﬁi azﬂﬁ i's
H Cl-C6al kyl, -NRt8Rt9, or -OR17 when the bond is 0~ 1-2 absent; lg i
or -s 2 andw@®bd269a3H or Cl-C6 al kyl; R16 and Rl6a are i ndepe®§drig9§/24523
selected fromthe group 30 consisting of Cl1-C6 | ower al kyl, phenyl or
benzyl; R17, R18 and R19 are independently ?el ected fromthe group
consisting of H Cl1-C6 al kyl) phenyl, benzy R20 is H Cl1-C6 al kyl,
phenyl, benzyl) -C(O RE or -S02Re; 1 7 MAY 2002 WO 991 26943 -5

PCT/ US98/ 24523 R2~ is 1 to 3 substutuents independently selected fromthe

group consisting,of geQEﬁgin@é%iﬁ%ﬁgsgmcNQ&?P ?f%gfdr{f{t' TH tdtaR! koxy,

(C1- Co) al kyl am no, ) am no
(01 C6) al kyl ami nexremee@)en Whlmaacmeeiitg)l%q@m aﬁﬁmém@w)%|a&ymdroxy
5 (C1-C6) al kyl Cg@g?gz,c ﬁ(g?@ﬂgg gﬁ@gﬂ@qggmlHSOZRlG and - NHSO2CH2CF3; Z is
-CH2-, -O, -S(0O0-2- N g C(=NOR17)- or -C(R13R14)-, wherein
R13 and R14 whi ch they are attached, forma
spi rocycl oal Nor a 10 spi rohet er ocycl oal kyl
group of 3 to 6 rrerrberrﬁe p:respm medntixﬁn PelbtesStoCihirOObirtauBptengnthgohists
het er oat ons sel ect ed frto?th&e%é%% | Fn5| sting of O S and N; and R22 is H)
Cl- C6 al kyl) phelRATESHUFIRY 8185 - cONRL8R19. 15 One group of
preferred conpound5|sthat of the fyrngd H Y RoRXR R t R RTR
B~ Het IAwherein X, Y, R Rl, R2, 2@9\ 10, R11, B and Het are as
defi ned above. A second group of pref} re d congoungds is that of the formula
IBYRSRXRIRL~"ii RRTR2 eQeiln X, Y, R R~ , R2, R3,
R8, RO, R i , B and Het are as defi A third group of preferred
compounds is that of the formula | CRY BRRIXpRRs <~ j t ,. R2 R8T B ~ Het IC
wherein X, Y) R Rl, R2, R3, R8, RI9, B and™et_are as defined above. WO
991 26943 -6 17 MAY 2002 J PCT/ US98/ 24523 R2, , R10 land R> > are each

preferably hydrogeg. pH%-’rrrﬁrc%hﬁéé‘lw acééptawér@aﬁfhe%oﬂ Wrem kyl. The variable
nis preferabl y zero.

OH or erably
C1 Gl kyl oy o pr et S6OJE HELE) CTRBIRANS BRI COHEIGPBRG abiy
represents a single Sthwddubl¥ deitgy ke replegents anrptisnabsipgif boad] y =0 or
(H -OH). Zis preferggéé CH2-) -C(O- or -C(=NOR17)-. The ring Dis
preferably Rsubstitut y%l ohexyl or R-substituted phenyl. Ris preferably
hydrogen, fluorine, hfdsoxy, alkoxy or alkyl. Bis preferably trans
-CH=CH-. Het is preferably pyridyl, substyc#syed pyridyl) quinolyl or
substituted quinolyl. 10 Preferred substrfuenkzs (W on Het are aryl,
substituted aryl, heteroaryl or alkyl. I\/bre—p-lLe:ferred are conpounds wherein
Het is 2-pyridyl substituted in the 5- posL tlzn by aryl) substituted aryl,
het eroaryl or al kyl, or 2-pyridyl substltutf-}d2 in the 6-position by alkyl.

Thr onbi n r eqept OWhéPélﬁgﬂnaﬁ@ ngtur@qmélﬁeredeﬁt kyeo-pr e@renheﬂfzhe rubelbté BBnhaye
anti-thronboti c, ntl-gﬁ&g et ag (?a{llont ntj at scterlg)
antirestenotic angt BiGSED @Pﬁﬂt 7Pt A 3y g'i 894di seases
treated by the cbetmua_add; of this invention are thronbosis, atherosclerosis)
o Yot PRt RS IBSREEHR RrepBREBHIEL Boi iRk, 1 bHp

nyocardi al infarction | oneru
t hr onboerbol yt i ccensistirg opkk |QJ1h@Baﬂ'kWab%|@I9§ﬂ by drexy esmine,Hér-Calalkyvascul ar

di seases, cezrcﬁbrahmécdm )dlamﬂaﬁﬂﬁat(w 5:&1%&{?@@@* Cd@@Rw&%dahb as

oL et sor e o RIS R AR e RS, o o

fornula t as an @gjalkyl; dithuairo(Qq-Sa)alkpl, atifdarb( caggrse)z@myi @@-C@rﬁyc&mwﬂ ant or

The i nvention reFarge aawp%éfﬂgﬁe@a}%ﬂ&"@o@p RS HBIPRRR I - Eafoouna
of formula | in alkyharetatmaryl( Ga+@ey)aﬂmtyptderexmﬁw-ce)alk)aoammm(lCLEDe
DESCRI PTI ON: éJnI 5 ranrgﬁémﬁmo??{c zglkgf he term' aI kyl" or "I ower aI Kyl "

nmeans strai g t or ed al k of 1to carbon atons and "al koxy"
simlarly refers to afland &z(ﬁjﬁdnﬂﬁmﬁﬁfrﬂwﬁﬁ'@c‘@érfm the @raup gonsisting

Fi uoroal kyl, di fbeHr @a,l G)g'ledﬂlDéﬂo Cyxalkgy | difeeve @h )alkyfitAfludtee M the
term nal carbon fiu Y

2002 VIO 99/ 269A3C8 1 @§2’§ Jafkylfégoéﬁ élhf@#g)ary 3Ikg}. afdié@H

Hal oal kyl neans @&g) aikéyyl, tletenoasyl{S{-Clgha kgl lhr)etérohwl({}é}a'ls()alatenw hydﬁd»kgenyl "
means straight or branched carbon chains of 1 to 6 carbon atons having one

or nore double bonds in the chain) 5 conjugated or unconjugated. Simlarly,
"al kynyl " nmeans straight or branched carbon chains of 1 to 6 carbon atons
having one or nore triple bonds in the chain. Were an al kyl, al kenyl or

al kynyl chain joins two other variables and is therefore bivalent) the
terns aIkerne) aIkenerne and aIkynerne are used 10 "Cycl oal kyl " neans a

T Y 1 ”~ a1 oy T - o T ] Y




7 7 NMAY 2002 WD 99/26943 g PCT/ US98/ 24523 rotational isonmers argMAY 200
contenpl ated as being part of this invention. The invention includes (+)-
and (-)-i sows ®/iem3bot h pure formand in adm xture, includi ngPGTHESHH24523

m xtures. |soners can be prepared using conventional techniques) either by
reacting optically pure or optically 5 enriched starting materials or by
separating isoners of a conpound of fornmula I. Typical preferred conpounds
of the present invention wherein Qis a saturated ring have the foll ow ng
stereochem stry: OHH (CHp)nt ZO~RCH3 HBH (CH)n2 \ Het 10 with
conpounds havi ng I I i i f er red 2
Typi cal pref erred@%%ﬁﬁgléﬁgﬁnﬁ% %ggslgm EMégﬁﬁmﬁc\m@&W 'D%?sl:ga?\nd R
aromatic ring havlOIeHETBIMAFAPIOURr eocheni stry, wherein Qis exenplified

a; aI IOPenylt ri ng:h O H R8s FI_,RyHrd&yHeIﬁCéEmﬂxyh-%l_(ﬁFﬂp@,Ww_%mw{i-cmzdr)lﬁm, t
absol ute stereoc n r 1 rred. 0 il ] ed i. ar

w | appreciate tﬁgcé)wwg@lﬁe%dgﬁﬁ%&Jiggﬁng&T%?r wr%alkiygod’r@?m ?(F‘I‘ show
great er phar micol Og)atieyl, trifliovo(Ch-Chlaikydt GarCé spaeatkyl, X0x-Coynplanyis anfl(€ he

invention with a j C i cal o alts
W th organc and CREVSURRRMELERIARNP REITBERNC Eepial e RERBANICE,
formati on are hydeekikenylchyadrioxy(fri-66)pkvs gNUPPEG1-Sssalkyl, agyltarthio(@xal i c,
mal onic) salicylig )d’m*]i c, fumaric, succinic, ascorbic, nalefic)

met hanesuf f oni ¢ ana other mineral and 25 c rtﬁ)x lic acids well _known to
those in the art. The & ts?éncﬂ?‘?éps'r'é’(ﬁt%?y‘@ﬁ e&%&qaﬁWHQQF?%Obés}e Torm
with a suffiaigentatenmsiobmptisetiof dasi 1carboncatbmsparntinae shewrdatonite free

base form may be regener.at.ed r ' t salt w.th uit ab dilute
afueous base sol ultnggRegﬂ%ﬂt?yagglépfeg?@é@&ﬂgé}@ig&ﬂn&mtlgpcojrfi,o a?ré& he free
base form differ swhewinia 8ng nitragemroar2 0 o NexREDdGa RUBEISREY Z46E3 with
-10respective sal § dogm aﬂﬁ?f?)’ﬂ%&dﬂt’ief‘e@ﬁ Haths BRRMEREQ o B BP & ddrBen atormlYi

solubility in polar solve s t the salt is otherw se 'equivalent to Its
respective free baeehesy apdmdierginythgddet grouprs supstintedhy 108 4 subhstiveptfunds

of the inventison gy endépsHdent!s-sblectéd den %@@?E{%ﬁlaaﬁsimgbf PRGCER akyl;
yEd

win i hor gani ¢ anlGRIGH OB ban kT ST tefife G R Catbem

pot ass: ;Jm f cal cijucycla;ddkgﬁ; hetarotydlbalio; Igeﬂedocardbadk*lmrbsﬁ&]tbd.byﬁ@&ﬁé alkiylded
are salts forne TRCEHL i s s

anmoni a, al kyl amwnggjé%?@frgg&gg%ﬁ(;%zia%@énAébs{’, ﬁﬁ:'fré@%lﬁérgez%gﬂfn@g%%@ Ifa(ﬁzé'?ﬁ)ﬁe.
Conpounds of the plkepghtheterpand(GmCalalkyle heteroryy! sz hm)-adkasyl1 By doxy(Cq-

1 Sonoms 1 2 pr Sy e e e ?of‘?gé??emﬁg'a"*ﬁ“ew'
wherein n 15 0, tfet b RBHACHeuBL TNt SN brovaBke tMielE siall C1-

cyci ohexyl ring, ChalkoxyylOz-OguatkenylaxyebaltgenetMBERSX-GINJ-OHe-COORIT;t 0

byri dyl, Fers et igPT andS0eCRS: ‘GOReRay Cielatolfl: SRS en”
H%wever, asiml af(gﬁﬂﬂzﬁeﬂbemypb@m@m@t'@a)alkwbrblmﬁéﬁnwsw1?si ng
ot her optionalgy Ei‘rbh\‘éhgﬁ L@@ng‘ﬁbmgmp@c@qﬁg(@mhhgd; inthe art will also

recogni ze that the protess is equally applicable to preparing optically
active or raceni cllctfnsdkexy: C‘Sﬁg\@rﬁék%ﬂ—gggstwmd\ by ezalkyl, ‘amminp; fiviEp
CH Cl ~ xylenc 5 20QCROG;-NHGCOOF 7OCONBIRY agyIRag)l SGE&RuedbR1@ 4 = H

Bu-snH 5 coomn 0 PR ndepgigebly Selerhforins B fuoforgsind ol ©
P(O (CEt)2 ~ ~N ghZloged, HCF5,FCO04 akkyl, C1-CsalkakywamCIC OS] 2 48¢3wbeassih THE 5
10 15 20 Conmgy Ci j b o3 Ui A i ec 5

t et rahydr opyranyl géi%&ﬁy%ﬂbﬁggg?&nﬁﬁt ﬁn\/\#?{%%g? ﬁ?/%& I‘gf/\regfno?(&?ér?ﬁé, &@e‘\&lﬁgﬁq of
catal yti c amount s@Bf hedearyi uenesul fonic acid to give internediate 1 a.
Treatment of a soRetigy; atylwifereih ddfaceht darboRSlbrmta rind@withoa | owed by
quenching with beﬂ{eﬁhcl | or.of or mat e, and subsequent deprotection gives
intermedi ate 2 wh y'engdioxy9"OUR: wi t h di enoic acid 3 using standard

condi tions to yi ehdterbarykdietercarylSeibstituted byetite 4isubstifuenhe sélectddefroonitheof

4 using Lindl c negi e it er j 5) which
upon t her nal %cl §§‘§{HV§%"%%8§K§%§@§1% ¢6%I"%)J\/\l§dtﬁyéﬁg§§h’?(rk§ét ment gives
the tricyclic intECshalylaming, diflie1dsa)alkyhamineutPetsedN@p, hydrosgghat i on in
t he presence of platinumoxide to generate the internediate saturated
carboxylic acid, treatnment of which with SOCl12 gives the corresponding acid
chloride which is converted to the tricyciic al dehyde 7 by reduction using
tributyltin hydride in the presence of Pd(0). Condensation of the anion
generated from phosphonate 8 with al dehyde 7 in THF gives the al kene 9
(final product). Internmediates of formula 8 wherein Wis aryl or R2i-aryl



30 known reaction conditions for preparing various Wsubstituted cCoMap0ds
wherein Qis cyclohexyl, Xis -O, Yis =0 R-5is absent, R~ is nethyl,

R2, R3, R9, woatdsdgsare each H B is -CH=CH ) and Het is 2-pypcysss2453¥
MAY 2002 WO 991 26943 PCT/ US98/ 24523 -13 O Oi N ClI Schene 1 A PhB(OH) 2,
Pd(PPh3)4 ~ N K2CQ03, toluene 120 C 16 h | n-BuB(OH)2, " i'"Ni ~ H WsnBu3,
Pd(PPh3)4 ~ N W= phenyl THF, 120 C, 16 h w*¥W= myl WW= allyl W= Et W
= i-Bu Pd(PPh3)4, WZnHal i NW=n-Pr W= n-Hex i W= i-Pr W= benzyl

THF, 120 C ~ WW= n-Bu amines ~ N~~Nneat, 190 C\ N~ N1 ~Nve ~~Ni'N |

NH~~ NHI i Sch B 0s04, NMO 100/ .~ Ni i N NaBH4 10 OH,i N , O
Nal04 w N OH 1 0 @%EP'&V'@'@#@EOE Fﬂ!‘@i‘lﬁ P“&%Q‘Wﬁ'mﬁ}” Besnscpen | |
34% NVe2 ~ N OH CHtdnd4ornNisRing With & C4-GAX KR grodP &% Ae&hglenedioxy
PCTI US98/ 24523 -1491]'(%_253 skilled in the art will appreciate that simlar

S

reactions to thos cribed in the above tables may be carried out on
ot her conpounds of for ffl and R¥saredngependentiyt selectadSrgmdbergroup gogsisdingbe

susceptible tgth t NG £ @ N i n f gul a |
Whorern Q15 mon. o b e O8I O B e o G R P P P
doubl e dotted Iint9gstaengerCHalaq s(@Hp)syor s(Cerp)oRibE - (CHa)2a AR fABN BekR® ni ng
variables are as dghi thecthirbge® t6 WhidtetHyyeprr fthdpedt reat i ng cor respondi ng
conmpounds wherein the lanal _single bgnd i resent, Xis -O js =0
a0 Ri5 s mbsent it s InrRsnd sdten TS Sous cefsitsal i
formul a | wher ei nC1h@s @kyl amgtheniyhgl e bond is present, Xis -O) Y is (H,
OH), R15 is ent and ANi .1 abl es are as defined above can be
prepared by '?ﬁgati ng C(ﬁﬁgs%gﬂg?ﬁ S'rg?[junds wherein the optional single
bond is present, X is RS RYW and RO =se indeprosiently splested fram theagraspgent
such as DI BAL. Th (& S i l

@oﬁ&%ﬂﬁ%%ﬂ?ﬂ AP QO RS g%\ﬁ?&m&i fhaYv&YFRéir(sfFDeHgﬁg? O)@io%he bond

converted to the corresp Ldﬁ,g conpounds erelrn_Y (H, Y) ﬁ
reacting the hydr Bxpres§ppdands\absenhrnsbhepring:@ apramatic,iR' aad fi'dsace
of a reagent suchapgeRfF3OEt2. A conpound wherein Y is (H OH) can also be

converted to t he corygesqnd; oppouwnd erein Y. , .treating
t he hydroxy cﬁﬁpound V\,,'F{gﬁ'sgﬁgﬁfﬁéﬁg aéf%mahgegnori ﬁ?@b’é&%‘g%'such as
CH2C12 at | ow t enper at B iss(CHe)meurQblodd-, FOHzGH a-GHwNESe; 1C(RYNRE-hydr ogen
can be converted to the corregpondi ng conmpound wherein R9 is hydroxy by 25
heating with an oxNREC(O¥, a ucdis @8 112862 (CHp)eCRIRRCR128(PHOGEIT | S
shown for preparin H fy formula | wherein n is O, the optional
doubl e bond is pre'g‘é%@?ﬁ% e cyresRiexid isrG-hgns RNANS-aoe, indepgnaentiy2,
R3, Ra, R9 and R1j.ArmERID hadr02egre iﬁaebénd@ﬁtmieleabﬁ ffémﬁhé%ﬁbupB I'S

-CH=CH, and t is W30 s tituyed ridyl. However, a simlar process nmay
be used to prepar EOBE B%r?ggf’céﬁg:ﬁ %'R%‘ga'lfi/hépgﬁﬂti onal |y substituted Het
groups. Scheme 2 OH OTBONSCSIBONRE- iken WVie-ddiible dotlediheMapPesdits 1d sivglel 1
- i 15 ‘snbus -15 BORCROENB - ofrNERED Srdhe ot AR | e 11
16 (R2~ i N hal ogen) 17 ie\3QpPe%/ ($0d), 1k L Tore(FhiGohelalkoXys v heedoukleas )
1'b 15 tuenched wh kg Do eprtats B e e T
acetylenic i deF%F‘cﬁ")uﬁﬁnbl'lgd@'gﬁ'ﬂ)noru@ﬁﬁé1'§i%@X'§fBﬂV5]ihexyI )borpane gigves
Eh_e cit ﬁ ?/i n?/l | i odi dfa 1(R1_SGetartlﬂsieng mfenvtiheydiou'm?ilddﬂedOir;dertegresents a s{irﬁgle

ri met hyl silyl ace ne e e iyes the
internediate 11 a%@? qrbdn%v% 66?5@ ag(%r'%ﬁggﬂ*n’ggrg'%p Wé?hdﬁ?ﬁpppdﬁr oacetic
acid in CH30H. Esterification (9(\%3 11 WI% id 3 gives the internedi ate
ester 12, which upon thermal cyc gL on NQS 195C gives the tricyclic
precursor 13 aft e@bgepti @f Yig eaf irent wiorh BBU. 'BegndyR k isdn asfCaCetalkyhi c

derivative 13 followed fine fygR152 aReYAdEdrientl R8Idcte P Hom tH@wllp de in the
presence of BN %I ves the v¢nél Sit annape derivative 15 which™i s coupled
&6l B%ep

with hal opyri¥® ne coBsisdPa\R{t gwepa ! I R&N2Yr oduct 17. Scheme 2A

N1 C1h 3 Rl Ly bat et 2o QL "’%”% e 20w %948 210
| . rcat St ~ . -

) tolvene 2 base CpasisthE B RO Sl binbeRyBe2icr) U sos 24503

-16Pal | adui um medi at ed Rig|H.NG1-Gs alkpt pheng, bebzylj 13(O)R6 or -SO,RE;

t ransi odovi nyl pyri di ne 28 foll owed by sel ective reduction of the triple

bond 5 10 15 gives the internedi ate dienoic al cohol 29 which is esterified

with the dienoic acid 3 to give 30. Thermal cyclization of 30 at 190-210C

foll owed by base treatnent gives 17. Internediate 28 is prepared from

(2-chloro-6-nethyl)pyridine by coupling with (trinethylsilyl)acetylene in

the presence of palladium followed by deprotection of the silyl group

using fluoride anion and treatnent of the isolated product with tributyftin
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qui nolyl . However, a simlar process may be used to prepare conﬁgtﬂwi ?
conprising other optionally substituted Het groups. Schene 3 OT . p\”—BuLi

2. ClC02Bn Wo 9923H=CHCOClI 20 NEt 3, DVAP, CH2Cl12 OTHP PTSA, PROA/US9ERHZEDZBn

~ C02Bn 19 20 RORa O~ 1 ~ 19~ OH 21 C02Bn 22 C028n 22 H2 CB0 psi),H O
H~R 1. (COCl)2, DMF OH/R ~t2, M Ol / 2. JITH r~(rrn3)a O 23 H COgH 24
H CHO 24 n-Buli. THE, 0 C H300 | ~ N PO(CEt)225 OHRO( . H~ N~i |

26 OCH3 Commercially avail abl e acetylenic derivative 18 is converted to 20
the corresponding ester 19 by treatnent with n-BuLi in THF fol | owed by
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benzyl chl or of or mat e. -Reﬁn%\/nglﬁgyﬁsﬁﬁfgﬁgﬁﬁﬁwﬁﬂectggtf{aorrp ?%gtrcl)%
usi ng trans- ci nna@pnsisiingrafdeFanderFst BAERR. ¥R Endrsalivl dn-Bralkesver 21
Hydr ogenat on of 391 galMImAT Ui (O So)SKYBATIME ArmiriCy eyt (Frge)
which is converte@%‘f amirg? r¢§?g]®ﬁdPHQ%&@@@W%?M@O@déﬁ&%@nﬁé{g@xy'
condi tions. Refluct{CesCgalkyhe CRORIEMAORYE HEHGOR1EN-NIHSOF Sumichg Pd( 0)

and tributyltin hyge] Y t he al dehyde 24 which is condensed with the
ani on gener at ed fr@rﬂﬁ%@mﬁﬁhonate 25 to give the final product) 26. 10

Conpounds wherein R3 i & il 4H2-c€dr, bS(PloeparNd23-r ¢3iQ)he CsNQR Pondi ng
conmpounds wherein_ i dr, : 8 g falayaly 6
with LDA foll owed by JQ%r’esu e ﬁg taﬁ'gqg?ég% %P?gwﬁgph?%rgorre%%i ng
conpound 27 wher eith®\Rere atiaghed; forrmassayrasyclogliyl groumot-3 o 6ceasgons, aing de,
lactam and i mge dpirbkatarsciOAlkgigROpNAS ©f 6 hesmbbR, CoMiRisenofQ i¢san

tic ri b d wh Xis -0 and Y is =O
Gting the 1 oil ow 1 HTbBBALY S50k UL TP RAAER SITCIEE (om 175 BREon TR

p ~ ~ MeNH2, MeOHOMEH@ antdlN;. andH 20 The lactone is treated with an am ne
to formthe ring-openegAnqde.~H Epél ' 1. 18EN_ v1gH S
The amide is treated V\Ilngh 'aqf’e% g%tgﬂl‘s(%g asﬂsbﬁ?&t ()%ééc%{ecg%ﬂgﬁ dé to

the | actam WD 99126943 -18 1 7 MAY, 2002 , PCT/ US98/ 24523 O O H Jones O
H SCC12, H Me ~ ~ Reqggs d\{;H-N~ [ b fG5Tr o . ;,
The hydr oxi?lsubsti t ut edbE)orti o%reg?lﬂégég—l 1 d??g%%ag dg{oq%%/é?rtnggsﬁé a
carboxylic acid by treatnment with a reagntH h
resultant product is cycfized to formthe™ i
for the lactam In Schenme 4, a process 'S S
formula | wherein nis 0, the optional RUOuBk¢ grond is not present, Qis a
cycl ohexyl ring substituted in the 6- pos'f‘ti og_by ethylenedioxy (i.e.) Zis
-C(R13R14)), Xis -0, Yis =0 Rl1, R3, R8, ROHeRl~lfand R11 are each 10
hydrogen, R2 is : hSpabsenky 1189 - , i ridyl: w
i s CF3-phenyl . I—b%%%fn )g’lgi ﬁi Paf ﬁp'r%c’egi’ %ﬁyﬁt?z%ug’e%léﬁjj %?te%érées %‘%ﬁnraaeo%ﬁnds
conpri sing other @ovenal |y substituted Het groups. Scheme 4 Pd PPh Me02C O
Tf20, CH2Cl2 TfO ( 3) 2GZecénd ?F&d‘of preterEd %onggﬁn@s’rs fat @Fthd Fortnul8 980 O
1, OJ ~ CO2Me 3p O 28 t-Bu N~ T-Bu 29 CONaOH (1099 2 ~O~1 O
THF-I\/EO—D 95%0 ,. - .~~ ~of of ,5 OHWYOHHQB~-OOHHQ . HH O
c02Bh ~ CO2ZHOHHOHHOO34 ~ 00 --/. HHQ CHO. N3 36 I
iJ CF3 1 7 MAY 2002 WD 99/ 26943 PCT/ USS8 19 A solution of
1, 4- cycl ohexanedi one nmono- et hyl ene ket 8l » #8,| And
2,6-di-t-butyl-4-nmethyl pyridine is treat@d wgth triflic anhydride to obtain
the enol trif2@ate, 29. Conpound 29 is convertediet o Bnpound 30 by 5 10

treatment with ne cLyl,aheqiqn I i Dr nce of
a base such as Et Wéa{ﬁ%' %(.' taﬁaﬁ;sﬁg’sﬁghﬁg’gé%i%g&%%%? agag%ﬂﬁgg%‘ﬁovg.
converted to the correshthit] grpurcoiprefarred gompannds is that loddse farmpula g
treatnment with a base such as NaOH. Acidy 3g3is then reacted with racemc 2
and cyclized as described in Schene 1 to\Qhial e product 36 as a racemc
m xture. A ketal such as conpound 36 car bd efted to the correspondi ng
ketone by treatnment with an acid such as ke ketone, in turn, can be
reduced to the correspondi ng hydroxy c%r'g‘nonh be treatnment with a reagent
such as NaBH4 or K-Seiectride. In Schene 4A,Ba process is shown for

prepari ng conpounds 15 simlar to those in Sché 4)ICbut wherein Z is

& Jones Reagent, and the
N the sane manner as . 5
dr preparing conpounds of

et hyl enedi oxy and yigereth XN¢, & POSHRI A8 AB, KBeB Gyel l o d 4A HO
O Lindlar cat OH O ~0Bn THE 2 ] ~0Bn 42 43 [ Phsp)lziépﬁd)éii 2hedRORE " 0
OO NaOH, CH3OH O ~OCH H3CO ' | OTH. HO~1 O3_ )~ 46 44 45 i) DCC

PPY, CH2Cl2 43 ii) Xylene, 215 Ciii) DBU 46 20 i) SOCIp, PhMe, 80 'Cii)

Bu3sSnH) Pd(Ph3P)4, 48 PhMe OH ~ i) Pd(C), H2 O~ OEtQAc ii) Pt02, H2 H'
H Et OAc C02Bn 47 OHH O O )O H=H CHO 49 P(O (CEt)2 '~ N | CF3 BuLi, THF O
HH O 0~~~~0



'iHCO~2H 48 OHH Oo0o GO H=H .\ 50 ~N~ 1 CF3 WD 99/26943 17M 0
PCT/ US98/ ~452~3~Y ZOOZ -20 A solution of the ketal, 44, is treate \MAHP,
met hyl acr ykas ev4¢9432 sol vent such as DM, in the presence of pchasss/ssmh as
Et 3N and a catal yst such as Pd(PPh3)2Cl12, and the resultant ester, 45) is
converted to the correspondi ng acid, 46, by _gtandard nethods, e.g. by
treatnent 5 with a base such as NaOH Acid 46 is then reacted with conpound
43 and cyclized to obtain 47, which is then converted to the corresponding
acid by standard nethods. The internmediate of 49 is coupled to the -B-Het
group using a procedur R2aR8dR$¢ ahER! i dreSsdtePreteiad PRy iogehO R phstePibly 10
A ketai such as c.oggl(yénd 50 gg{) belkclo erted to the c?rr%gpondi n'qgketone by
treatment with an'SAYdiOgeR AT Rweialkylr g yarakle n |s preferpbyfeiPe HFadkiced to
t he correspondi ngpriejehablyyHec Qkponatkoyg. tReistpreférablyt 01 g alkgemoreuch as
NaBH4 or K- Sel ectyt) o] - I
7-hydr oxy- 7 et hypreiabb el Ffhe BBubE SAMEIRE Fréranly BRI bRy,
In Schene 5, & prhongdisXiis psefevably o©- gnedpais pigteradlos@dy (bt -Odt)md is |
wherein nis 0, t ' d QOgp £ A Xyl
ring, Xis -0, ﬁ?g&g%!ﬁ@z RSOG@ &é@—ﬂé@ﬁﬁ&ne Qn?_?ggf\ef?flg@s
TS Rub’i 5 abscbstBeg Syelehay ot BroubstpeRdnenyly oS siaaBl Marogennd
R is hydroxy. Howsine,dyslrony, aikmw@%yln@idopreié@@ggnam eQH=CHK-oONHetxds

i Si th ' subst i f,ut hepe,.5.p,H O H OH O H
0 w o000 w Bl a1 ghasue o QBB 28 BEREReBL Rk 5o
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Pt O- O Ac20~ = = - 221 39 O H H
OhG O H I On Ny P MoTd pfbfeltelr e comphidis Rnerdlf S & Ppyriaghy 2. O 1,
CF3 37B O H H OH eyhgtituted in the Sppesition by aryl, supgitulesarhdietesorybasatkyl,

I ntermedi ate fi f@pznpﬁﬁhzrrgjﬂstit@tedﬁgdhé@iptbgtigg\b&hél |e[_)rrpdi atg al coh;): s 37A
conver ted o avetate sENOKREAIBEeREY ArtedinS: SCmPBl T Btite Breseac | 1t he

converted to acetate 3
sanme fashi on1&s iinveotiembatve dnii-thrombbotic canid-platelet crggrggatibn, cargiateertt A

Using a simlar p A=y, i b i he., s D
conpound of for w%g&@%%%@%ﬁ@#%:@ﬁ& %E)‘Hp%l?%&% dé% C{llgﬁ%uﬁgﬁgﬂ1\/t\)h%tesrsglrer@§q S
-C(O NH can be piispasesitrestad byntheeompryner|aithigdnvertian aeaithipBRosiS ce

fSc he{nﬁ 3) bby condgthasddcherosis, bte%tbﬂoéﬁphQEéhéfwﬁoﬁﬂbﬁgipa%?é’étbi'iQ,gaﬁﬁthnftliﬁl S

or e above progesses, are_ei .G .Cia aval | abl. nown 1.n

art, or prepar od %@P%‘?@Mﬁumceﬁ'?ﬁ%ﬂ%%ﬂ;?ngﬁyﬁﬁn.epﬁgﬁéeﬁwmpen&wﬁs
not invol ved20n tthweomboesbalyivestsele, peatipheral vaseiardideases) ather r eact i ons
wi th conventi onal I é?%gég ' L e tRdut
procedures after %%@%%%Hégrﬁé e f\glgré(;‘%/}maﬁgg%gmlé’ 'ﬁ“éﬁﬁ?@"sfgne t;a/%?scgpd
protecting gr oups€ancencassyelias gther digorders-in whighubsembirsand itsxrecgpias A The
pr esent di n}/epti onﬁ)@yfé)pgﬁ{toaé@@_afc m@_t phar mageuti calh corrposit ti Olnl conpri sit ngl a
conpound of fornul a iS inventiqgn and a arpaceuti ca acce e
carrier. The corrpounds?é?repgrrerrﬁrl"ﬁ '?V%gﬁ?”bésgd'ﬁ%ﬁg%{%%d%%ogﬁf Pbnal
oral dosage f2& m founinlas as@rsahtithrombblietanti-patelet aggregaiens ansivsagoianbns

or solutions. The i i.cal [ L can be

pr epared using co%{/%é\t{?;gn?g?j%nﬁ@%%%?@begé oé%glgc;gqféoéthfeg@r O|tt'eclt ed and
Protected Protecting anothepappeciohe inMentionaelsies 0 e ptETpIAaeutical NH ~
NCCal kyl / NCCben_deén_lgcsiN ] r)singl@ﬁ%@@%%f(t&'ﬁ%)ta ViNG PhikatBiically C H
3 / N-benzyl, ~NSi ‘%F&SEENQS?I\'-' CH3 O NH2 N 1 Ol Hs -OH - OCHS,

- OCHpOCH3; i(Cl-é‘i ‘3 or - OCH2phenyl CH3 pharmaceutically
acceptable e pi ents and additives and conventional techniques. Such

phar maceutical |y acceppD@IAdLERCDBESOQRIPTHDN: addi tives include non-toxic
conpatible fillers) bi s, .disj. 7 S ffers,. preservatives
anti-oxidants, |ubri caﬁgg‘?éf?tgsgyllgﬁggfﬂ?h? &hkéﬁeé ,aﬁl&ll 8Fi|f?§’eé€é’fﬁs,}neans

emul sifiers and t $teaighker bitnehedi alkyldwinodf 4 to Ggarbod aidmiscanmi!'alkoxy"or

treatnment of a di (Y ' I’E&inw [ to about 100
ng/ kg of body wei %ﬁf}%gg?%%}g/qgﬁ%@@rg@f"gga outfa.téﬁéﬁgbg%&g 10 ng/ kg. For
an average b&dy wei ght Fhoroalkyl, difvoraaikybandditiuoroalkyh aearalkyl £baingoout
0.1 to about 700 waef&mdﬁy%mhap@a&boaliy@.nbsmu@edsbﬂql,9Mﬂuefoé?ﬁs%yg.sﬂed
doses. The exact dose, however, is determ ned by the attending clinician
and i s dependent on the potency of the conpound adm nistered, the age,

wei ght, condition and response of the patient. 1 7 MAY 2002 WD 99/ 26943
PCTI US98/ 2452, 3 -23 Foll owi ng are exanpl es of preparing conpounds of
formula I. EXAMPLE 1 [[2-[(E)-2-(3R, 3aS) 4S, 8aS)

9aR- Dodecahydr o- 3- net hyl - 1- oxonapht ho[ 2, 3-c] f uran-4-yl ) et henyl ] - 6- qui nol i ny
| ] oxy] acetic acid OHHOH- HI 0 O5 ~ OH Step 1: 0 0 (R -3-Butyn-2-of

N ~
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Step 4: H) O H=HO- Ol~ 20 The product of Step 3 (5.82 g, P%MAEWUZ
and triethylamne (Et3N) (0.112 m) were dissolved in THF (32 ni)

catal yst (0.vo89gpe®s added and the mi xture stirred under 1 aPawr/ushs24523
hydrogen for 16h. The mi xture was filtered, concentrated, dissolved in

o- xyi ene, and degassed under a stream of N2. The degassed m xture was
sealed in a pressure 25 tube and heated at 210C for 6 h. After cooli ng to
RT, the xyl ene was ~ ~ Mar zooz WD 99/ 26943 PCT/ US98/ 24523 -25 renoved
under reduced pressure and the resulti ng m xture chromat ographed (Si 02,

(25 T ane! ELERS 6RBRLE SR B0l Gt MR B g | O

1 H), 1.82 (m 2Hchah eabmuteﬁwnn Pbalorgtomsl H), 2.39 (br d, J= 15.0 Hz,
1 , 2.51 1 2.u " 3
,1H)H), 5. 22(?]AB q:j)artet (A%ae(rw r:hgghz S%rfl-@,t(cg]béi %’Qed éa }_‘ilﬂalé %1 1%65 (m
5H). Step 5: H HGarbonatgms havmg snedtﬁdm@rd@ttée b@ﬂ@ﬁ igt g)chelmll mol ) was
f“h ssol vted in %@kgd%]?tkﬂldaw@ dﬂdncoRi@dt@&'mglﬂnxérl X"af T gn%@aaé s‘t‘% rﬁ(tdedTﬁnd
e m xture shake or sphere 0O e
et ur o was 1t CREBTCheh BT haing oh 11 Bab batban atolle hefBBmIe AbRGHEs) Lo
give 2.12 g (75 %triple hdraddiestheechgin.oWisére éri-laWRa(lm@&@)' dmﬁwweh&mo(nn 1

105120 (1 ikl Shidgs TibigrdrelBidiel?, huefib ayhe . %%

- H WO The productketylsreans gRydylgne@aredisedol ) was suspended in tol uene
20 m SCOC1 4 m i fQ h.
( ) fo( b WeSe w ﬂ%n%héasﬂt‘t%ét%gz @%e ‘rﬁﬂggé g)cg bdr®

After cool i ng to RT, the-vol atl|es were renove pressure
and the resul ting ajamsdmdilsl suelopfkyignss refess &eﬁecqrzesnﬂwmg bivalent' ring,
Tetraki striphenyl piigsieln fieppbingsl ot Bt&EhrneADI8the? g?@u pinchatfe allgeditiond! t he
m xture was cooled tp OC. Trlbutyltln hydride (Bu3SnH) (3.24 m, 1.2 eq)
was added dropw seanéﬁﬁ QSR ore stirred for 30 nin, after whi ch tinme TLC
showed approxi mately 66‘!—%temmyeioaimylﬂ aBaZoibistien( bn%t@eaﬁs&aﬂqﬁte@sngﬂded

and t he m xt qu ng rt%d7 fa%g,ng CfoH{ r{&%‘& éic%’{o 4 IQFDOW %ittogﬂfs ar’égg tbl?:eﬂeter%atoms

chr omat ogr aphe exan
desi red product. selwtﬁd(fmim group 8@3&8@@ 0 0'1 -8 an N51711C206thm-l}

1.22-1.50 (m 5H),redt 86the hBiddie %u%ﬁa@a bor YorWA\E |31 e Sio-

5 an (nro ) by aleyl-arOups are grazatidiny) Apvraliintk, ey rcaffltw'%'e@ AT
Step 7: N~ ( OSi \teﬁahiydrroex-qunym4i|plr.€er(d1n)972gzlpé}aﬁik% tetriahydradipyrdayiol e

(0.85 g, 50 24 (20 M) and cooled to OC with
stirring. Tril éopréc:gl"%rgﬂﬁﬁy'd%tﬁ t&?&iﬁé?b}\%yl 1. 05 eq) was added and the
m xture stirred for 30 “rirlatogwtzueie@ototﬂuqmeq shioringt byminesoriggine maricalse
m xture extracted with \ﬁh@ﬁCR‘* &ha mo t&fcﬁ?ﬁtéﬁﬁ Willef Hlir'oégn(tmqefl)u they

concentrated and chronmat ogr a X |ve
3,39 9 (88 % of (HE G ?'t%nﬁgaﬁarme datsi Rﬁs@m SEngamyiand 3%
18H), 1. 30( hept et . piperazihyd, Wherdihithe pigtratinyl G mafy al8o(b sebstituté)d) at7th%2

d, J = 7.89 2 St 8 , P~ O
(N~ O Si\ ThebSro PS' ‘P%]s‘tégg%"?(% %émgj ),0108 rml(;n angl) dii sgg_ropyl am ne
15 (1.66 m, 1 eq) wer e'DQihydroxy&a-Ge)aiky” felersito aar&lk}d@blauﬂsmlnstnmdmn\fm
stirring. n But ylI QHJ(? n‘b(,&':;g o Wat(ﬁﬁ% m§9,1 |E|1 n hexanes, 2.1 eq) vvas

added dropwi se an 20'mn oro te(17 m 1.1

added. After a further Z’G’Vhrﬂea’ﬂiﬁBhﬁFX’t GPBhWé( "&W’M{e@tta('j‘&’ﬂéﬁﬁﬁﬂmhﬁwf NH40
sol ution (saturat enama g added and the m xture extract ed 20 with Et OAc. The
organi c extra ? wer e d, trate chr.onmat hed

(Si 02, 1:1 heXane/ Et OAc ﬂ%@r‘gﬁ%&%ﬁm‘%gn%g g rﬁ'gg Cé'f @/Qoraenrﬂg.%fggl red

conpound. 'H NMR (l@2€tdgrotaticigropd,of 50810 atdms mﬁmprnséd @22 tot9 carborn/atondz)

6H), 1.3 (heptet
OB 26043 LT ug%/%'?@%" %Eéiﬁz'gs%é rpfeph 9’4“%%‘%?‘%"114%"”3\%5'%3’%14 (s,
H, 7.32 (d, J = cansistinglob, O7am5(cprowde that the ringsHgo not oolyde adJaeemt 4

Hz, 1 , 7.95 (d,
sol uti Cl_)i)n of 1 \%%: or O)éy Ctn9%r]§d/6? suftuBtontd. INSS88ed of Qté‘tlnq_HttPé‘gZénsQresélsé‘

)
cool ed 10 0C Wht b 18eNidetngs WEbaRArRINIR WHEBTHR 110 GNocS s GHheRbHoan
hexanes, 1 eq) wasbpdde{Clr sikyw greupibdorm aigiatethaaplaniinen Besngiesrofethdier a
further 10 mn and added to a solution of the product of Step 6 (1.9 g,
8.05 mmol) in THF (20 m) at OC. After 1 hr) NH4CL solution (saturated) was
added and the m xture extracted with EtQAc. The 10 organic extracts were
dried (MgS04), concentrated and chronat ographed (Si 02, 1:5-1:3
hexane/ Et OAc) to give 2.8 g (65 %9 of the title conmpound. "H NVR (CDC13) b
1.12 (d, J= 8.0 Hz, 18H}, 1.0-1.5 (m 11 H), 1.43 (d, J = 6.0 Hz, 3H), 1.73
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H ~1 ( a~ p = +15. 8(c 0.16. CHOH)1 E..~nCHg...~eH . nHH.. WW&DNM
+ alHNOO/ ) ( H,~CH'" w0 ~o ~aNaaanNVUW CNOON

F.., ~—~~CH3. 99}5694131 HH. - ~~nHrH1(",. M5 (Cl) mz = 326C H~- N(M'#b’r[ﬂ@@%szb'l np
= 147- 148CF D= -32. 1(0052 CHBOH)l GrCHBrHrrHH~H— ~~~~~

C~, ,(+)-isomerH NVMs (Cl) nlz 326~ H (M#, 100% 1

H . ~nCHB..", nH.~ nHH. ... "H He, . HRVE (MHHY81 HN
~f ound: C326. 2118111 -: ~nCH3. .. "nH. .. "i HH ,~~HHL. i, . HRVB (MH+), C
HN. f ound: * 1326.21151J..~"CH3...""H." "H~H1(, ~, , HRVB ( MH+), C HN.

| f ound: 326. 21181 K. . ~eHr
| f ound: 326. 21151 NG heﬁ?ﬁ@@moqﬂfr f:"JBJP!LTILiF ]L%WMVH 'S°§9B @)%”Hﬁmlmeq MH+,
1009 H ~C w .| foranyl @yrmlylotiieny, imSidizdWt, pycagolfl, hetradold, hidkdlyQ _ N N 00

o Sty N Sl WG AN SRR, Bgbh g iszoty
~l~) SwW' " ~Hn. _Exarmples .of bityalic Heterbayyl grogps-ape naghlhgHa@( @-gl, 11 5\ 6t ~( %00
a0 005 F Bl s ooy o 150 ¢
L(Et)LOt (O O@Zta"l@lﬂ queﬁ)@mnw&seﬂ heteypparyi groups are indolyl,
HALN T HETTwWE L. A fifolyl, |§Bc£u'£nd>l ), lgfﬁtﬁalaé ér(zolhne@%l( L9 Zhior h@%ﬁf Zl~ S
WH ~I I_W-. HH | r Hﬁ .. St a,% t@zgh& d ’%OLE') ”N(OO
L) SZE~ = ZI~ SW' herizj ZQVH”HQ]W |Y Rzoht epdBarsof aZEsz\ (L) 9ZE
(00L) 8Z ~ = Z/ widtiondtisomend diel cmdﬁémplatEUba g., WpyridyB 2-p@idy!, 3-pyridyl
o0 M by e g R syt g
N( MH+, 100% CH 1 substitutaple. ring Gxbon"atoms, hayea-a. substlmenHa(srdeﬁrws gove,mrz ~ )
o o] Loy | P gt oion it g sl BB,
396~ N~ 1 ~,~/n ffPEIhyle@Ww\/gt%Pp-o Nw'OnNpU aNVa-c NOON
The term "Het" is exemplified by the single ring, bicyclic and
15 benzofused heteroaryl groups as defined immediately above, as well as
tricyclic groups such as benzoquinolinyl (e.g., 1,4 or 7,8) or ‘
phenanthrolinyl (e.g., 1,7; 1,10; or 4,7). Het groups are joined to group B
by a carbon ring member, e.g., Het is 2-pyridyl, 3-pyridyl or 2-quinolyl.
Examples of heteroaryl groups wherein adjacent carbon atoms
20 form a ring with an alkylene group are 2,3-cyciopentenopyridine, 2,3-
cyclohexenopyridine and 2,3-cycloheptenopyridine.
The term "optional double bond" refers to the bond shown by the
single dotted line in the middle ring of the structure shown for formuia I.
The term "optional single bond" refers to the bond shown by the double )
25 dotted line between X and the carbon to which Y and R15 are attached in
the structure of formula . Compounds wherein the bond is absent are
shown, for example, in Example 6.
The above statements, wherein, for example, R4 and RS are said
to be independently selected from a group of substituents, means that
30 R“ and RS are independently selected, but aiso that where an R4 or RS
variable occurs more than once in a molecule, those occurrences are
independently selected. Those skilled in the art will recognize that the
size and nature of the substituent(s) will affect the number of substituents
which can be present.
35 Compounds of the invention have at least one asymmetrical
carbon atom and therefore ali isomers, including diastereomers and
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10  with compounds having that absolute stereochemistry being more
preferred. Typical preferred compounds of the present invention
wherein Q is an aromatic ring have the following stereochemistry,
wherein Q is exemplified as a phenyl ring:

Het’

15  with compounds having that absolute stereochemistry being more
preferred.

) Those skilled in the art will appreciate that for some compounds
of formula |, one isomer will show greater pharmacological activity than
other isomers.

20 Compounds of the invention with a basic group can form
pharmaceutically acceptable salts with organic and inorganic acids.
Examples of suitable acids for salt formation are hydrochiloric, sulfuric,
phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric,
succinic, ascorbic, maleic, methanesulfonic and other mineral and

25 carboxylic acids well known to those in the art. The salt is prepared by
contacting the free base form with a sufficient amount of the desired acid
to produce a salt. The free base form may be regenerated by treating
the salt with a suitable dilute agueous base solution such as dilute
aqueous sodium bicarbonate. The free base form differs from its
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substitued pyridyl, R2 is methyl, and R?, R3, R8, R9, R10 and R are
each hydrogen. However, a similar process may be used to prepare
compounds comprising other optionally substituted Het groups. Those
skilled in the art will also recognize that the process is equally
applicable to preparing optically active or racemic compounds.
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15  aldehyde 7 by reduction using tributyltin hydride in the presence of
Pd(0). Condensation of the anion generated from phosphonate 8 with
aldehyde 7 in THF gives the alkene 9 (final product).
intermediates of formula 8 wherein W is aryl or R21-aryl can be
prepared by a process similar to that described immediately below for
20 preparing the trifluoromethy-phenyl-substituted compound, 8a.
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Z N Z n- BULI - Pl’gNH Z N
| —— CIPO(OEI)Q
\ Ti20, Py 'y
OH oOT! Suzuk|

Commercially available hydroxypyrldnne derivative is converted to
the corresponding triflate using triflic anhydride, which is then coupled
with commercially available boronic acid in the presence of Pd(0) under

25  Suzuki conditions. The resulting product is converted to the
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roup (e.g., benzyloxy) can be prepared from compounds of formula 9
wherein W is hydroxy by refluxing in a suitable solvent such as acetone
20 with a halogen-substituted compound such as optionally substituted
benzyl bromide in the presence of a base such as KxCOas.
Compounds of formula | wherein Het is substituted by W through
a carbon atom (e.g., wherein W is alkyl, alkenyl or arylalkyl) or a nitrogen
atom (i.e., -NR4RS) can be prepared using a compound of formula | )
25 wherein W is chloroalkyl as an intermediate. Compounds of formula |
wherein W is a polar group such as hydroxy alkyl, dihydroxyalkyl,
-COOH, dimethylamino and -COH can be prepared as shown in
Scheme 1B, wherein the starting material is a compound of formula |
wherein W is alkenyl. The following Schemes 1A and 1B show weli-
30 known reaction conditions for preparing various W-substituted
compounds wherein Q is cyclohexyl, X is -O-, Y is =0, R15 is absent, R!
is methyl, R2, R3, RY, R10 and R'1 are each H, B is -CH=CH-, and Het is

2-pyridyl.
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FU-CHBr B ~HrHHL sl def%e’gsatgoF\/%Béa%é pregareFd B 4featiiy dorresponding
compounds wherein the optional single bond is present, X is -O-, Y is =0
15 and R15 is absent, with a reagent such as DIBAL. The resultant
compounds wherein Y is (H, OH) can be converted to the corresponding
compounds wherein Y is (H, alkoxy) by reacting the hydroxy compound
with an appropriate alkanol in the presence of a reagent such as
BF3*OEt>. A compound wherein Y is (H, OH) can also be converted to
20 the corresonding compound wherein Y i1s (H, H) by treating the hydroxy
compound with BF3*OEt> and Et3SiH in an inert solvent such as CHoClo
at low temperatures.
Compounds of formula | wherein R® is hydrogen can be
converted to the corresponding compound wherein R® is hydroxy by
25 heating with an oxidizing agent such as SeOs.
In Scheme 2, a process is shown for preparing compounds of
formula | wherein n is 0, the optional double bond is present, Q forms a
cyclohexyl ring, X is -O-, Y is =0, R2, R3, R8, R% and R11 are each
hydrogen, R1 is methy!, R10 is absent, B is -CH=CH-, and Het is W-
30 substitued pyridyl. However, a similar process may be used to prepare
compounds comprising other optionally substituted Het groups.
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(M, 100%~O H ~ ~OL FZ~CH3-.rH-. H~H~H...,~~~Hl,.:,.MSs (ESI) mz =CH ~~ N
~462~ H~( M+, 100% ~OCH3 w ~OLGA~CH3. ~H H~Hi H- ~~~~HI . ..., M5 (ESI) nz =C H
~ H- NH~ ~492 (M, 10090 w~0 NO- ~ownc NNVWD-CNOON O1
GB~~H3~H-H H-H ~~~~~ H C~r ~ ~NM5 (ESI) m{z =H + HN 0 O H ~ ~536 (M,

1009 01 GCr CH3r H~H- ~E~H ~~~~~ H ~Ms_( ESI |5P~-H ~481x H (M, 100% o

. p, ~S~CH3NHL GD~ R o ~~=H . (ES N ~474C

H ( MH+, 100%004%0 H H1L GE~ ~ ~H-H ~~\=Hl .4 _. M5 (FAB) mz:~N
0%N2—or—eF~= =~~~

~431~ H  NH( MH+, ((FAB) mMz =C H '~ N
~430~ H NH( M+, 100% 2 NH~0~0NO~||wbn00 s NjV WD - CNOON 17
MAY 2002 WD 991 26943 -65 EXAMPLE 22H O i H H ~~N \it3 R ORIl M~ --- M-~
- 72%98% 1 R=R = H1p R= TBDMEMEsh R = TBDMVS, Siles= H 1 ¢ R = TBDMB)
R‘ O\ CO2HI 3 O---- \CBSOQNE 12 Si ¥Q§ PGT/L,1$98/245@3 Me3Si OR M . 11 R

= TBDM5 a R 4a ~\ Me~ HH a H Si Nk p-R/= a-H (73~0 to 1: To
asolutlon of conmpound 1 ‘ THF 5 (15 n), cooled to
0 C under argon, mgas—adde A6 in cycl ohexane, 17
n, 27 mmol). After stlrm'ng-latHO Cf WMénH Elolutlon of 12 (6.24 g,
24.6 nmml) in THF (10 M) was ded reactl n mxture was stirred
for an additional 15 nmin. The reasti oR¥as quen{;ﬁ By addition of water
(25 m) and diluted with hexane (5(3 MhaiegehP The ‘a bus phase was extracted
wi th hexane (3 x 50 m). The conbined organi c phase WAs washed with 5%

sodi um t hi osul fate solTHd QiRokdl K iHO-prolectsd e dne TBDNGEHhep B t@aamrn@t ed in
Vacuo 10,9 e {NGBCHLMNRIhIARIL OFod ohidodeRian FBns b uEhsnd viTE
5 solution of iodine to give the corresponding acetylenic iodide, which
upon reduction using di(cyclohexyl)borane gives the cis-vinyl iodide 10.
Coupling of viny| iodide 10 with trimethylsilylacetylene in the presence
of Cu(l) and Pd(0) gives the intermediate 11 after removal of the
protecting group using trifluoroacetic acid in CH3OH. Esterification of
10 11 with acid 3 gives the intermediate ester 12, which upon thermal
cyclization at 185-195°C gives the tricyclic precursor 13 after a brief
treatment with DBU. Desilylation of acetylenic derivative 13 followed by
hydrostannyiation using tributyltinhydride in the presence of AIBN gives
) the vinylstannane derivative 15, which is coupled with halopyridine
15  derivative 16 to give the final product 17.

Scheme 2A offers an alternative procedure:
I HO

EL N
OTBDMS .
N CHa
> &)/ Pd(0) X
Me)\/’ 1. 28 \w 2N
2. Hp/Lindlar catalyst w
0 _ /R
R\ ~CO:H O |
m X 1. 190-210 °C/ toluene 17
29 Me N 2. base
G\
30 QW
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15 MHz, CDC13) 8 0.11 (s, 3 H, 0.12 (s, 3 H), 0.90 (s, 9 H CCH3)3 %ﬁ[ﬁ
(d, J=6.5 Hz, 3 H CH3), 4.63 (g, J=6.4 Hz, 1 H CH(OTBS)); 13C NWR (1

MHz, CDCl 3) wb e9he0ss -0.31, 18.21, 25.35) 25.76, 60.50, 96.98PCT/US/124528 a
solution of cyclohexene (6.8 m, 67 nmol) in anhydrous pentane (50 m)
stirred at 0 C under argon was added 20 borgzg_— met hyl sul fide conplex (2 M
in THF) 16.7 m, 33.4 mol ). The solution was"warned to room tenperature
and stirred for 1 h to give a 1 7 MAY 2002 WD 991 26943 -66 PCTNS98/ 24523

cl oudy suspension to which was added the acetylenic iodide 1 ¢ (8.446 g,
27.2 mmol ). The resulti ; Wi i - rature
for 80 mn, and gl aci allj%glgeﬁklﬁ@ﬁ éﬁ:%#tésooﬁ?m@)gsgf w&%iggg@i?m fter
stirring the reaciqdnvinyiRytidiae2f falipwachby seiretiye dartetiqns op the fiple dpnd
mmlt)r\gaalagdg_eld ?gg/e%_tﬂth(ﬁrihf&m/@ﬁc %tgodi%heféeﬂgélﬁcgdﬁ‘_mﬁﬁ%t f ¢ @%‘t@'rifiéé wnrnmrﬁT?e
xtu ilu W, . Wi ] X, 10 :
and brine {100 ni fj!e”ﬂ‘n‘éaﬁ%éﬁi)@g\ﬁngge f/ﬁﬁ"@i‘%‘ﬁ"@@” méﬂl gé@%ﬁé@%ﬂ and
concentrated i% véslidwddbyibaisd ttdmtnemdivey dudhteanediate 280l priebared from

A L

0.79, CHC13); IR theBprgzsncetof pasiadium follomddNiyRdepadedtien ob@ Syl yroup3 (s,

3 0.16 3 Hy; - : , 7 = e ,
255 (da) ace a. Mg HbHALanBn gndYERH of ihe fdifted fladhct il yibtRin o
(dd, J--7.6) 7.6 Rydridefpillonedtpy loding NVR (100 MHz, 15 CDC13) 8 -5. 15,
-4.95, 17.80,1@2. 37, 29 &Zhefle 83a pfEecdds islshovitPiorPreparid§ cdnfsdundsoss of

PdCl 2( PhCN} 2 (58. . 0.15 mmol ) and Cul,. (58.8 ng,. 0.31 mmol ) in
bipersdine (3 o) biad e Ecots, i e Ot sonBR bone s ok Rrsett Qdary,
0.97 mol ) in anhpdrrenyl fikly, X3s fD),.Y BG, R4sREORE MR dnt\RBdd eacimhpdrogen,
(trimethylsilyl)a Y. _ADA), 2 I Gk > I by
a col or change fr?nb éﬁlmﬁ%é%satblgﬁéf%%gr%%bgn'ﬁ?%ﬁ?%owﬁ%‘%y%@%% n.
The sol ution was Suinal¥d Bewewrmatsimiler Rregessunay beauspshta prepegeh. The

sol vents wer e j IHp ' LA ash

chr omat ograpﬁ‘yg onnegl idggd\éel (h@gﬂtﬂﬁ?@ﬂ%ﬁy@%&w&?%@&ié:'bﬁgi‘ane) to
gi ve the product $echemg %5 yel low oi |l (267 ngy, 98% . (a]p25 +728.7 (c

0. 745, CHC13):; | RQMERC 2). 2861, 198® cm 1;p1EA N 400 MHz, CDC13) 8 0.12
(s, 3 H, 0.15 (s)%i), £.A60(Bn , Si (GhDHB) ) 5 (s, 9 H C(CH3)3))
1.29 (d, J--6.2 Hz) H, . 4.89 J=875," 6.3 C(#dﬁ' OCH), 5.46 (d,
J=11.0 Hz, 1 H) CH1:§:) M. 97 (dd, J-1g8.§,02%'1.0 Hz, 39 1"t C=CH); 13C NWR
(100 MHz, CDC13) 8-4.88, -4.58, 1.0 18.21, 23.61, 2K.91) 67.03, 99.53,
101. 13, 107.40, 148.2&@!\/5 (Cl/CcH4)]| 283 (M), 267, A5. Stgp A: To a
solution of the prot HGOFe 1101742 0/21008% 1 30H (30 m)
was added TFA (0. @0nNFia. ON&P(Hella on i xt W eJ35mwas st ot t for 2 h.
The sol vent was renoved I n vacuo an he resSidue was dilgted with Et20 (40
m) and water (40 m). The aqueous ,1 POBRY 2002 WO 269azBn

PCT/ US98/ 24523 - 67 phase was extracted with Et20 (3 x 4@yl ), the_conbined
organi ¢ phase was wasiqgh péit h By ithe (5QRm,) (cSty,eompver d and
concentrated. The 22 mad,, Meabe PI Iev(’t wasptie JHNE

a solution of the deprotected enyke oA above—+hr—anhydrau
m) was added 1-(3-dinethyl ani nopr gpyl ) - 3et hyl car bodi i mi dethgéochl oride
(4.412 g, 23.01 nmol}, di met hyl28mi {ri di ne” (DVAP) (2. 86 ¢*"23.2 mml ),
TEMPO (1 ng), and dienoic acid 3 (2.4149Q,H415.9 ngol ). The reaction m xture
was stirred at room tenpeugt e ovgder ar gowrTo S h. The solvents were 10
renoved and the n‘iﬁure—was—d-i-l-u‘t—ed—wit Etl 00 m ). The organi c phase
was washed with vvatengd@W.S N HCl E,5;0_ut|on (2 x 100 nml), and brine
(100 M) and dried over a r Qusg 4. Evapegration under reduced pressure
yi el ded the ester 12 agga bf oln oI 2601 g)~#8B8% . An analytical sanple
was prepared by further chronmatography on 15's¥ icazgel (5% EtGAc in
hexane). [a]d25 +190.7 (c 1.04, CHC13); IR ( 12) "2151, 1715 cm~; ~H NWR
(400 MHz, CDC13) b 0.20 (s, 9 H C(CH3)3), 1.40cH, ,H6.4 Hz, 3 H CH3},

1.58-1.66 (m 2 H CH2), 1.66-1.73 (r H 2 2.10-2.18 (m_ 2 H, 2),
2.23-2.30 (m 2 H, 042)‘?0’@."597'”(38&,3"%%9% B?Qtﬁgi‘zdrﬁ?”‘ia‘ﬁe gé&?”&?%d% (d,
J=15.6 Hz, 1 2D Cik€)ropriesponditg, estet184y ffedttndt with hiBULHFRCITHP idibwetd by
J--7.8, 11.0 Hz, 1 H CHC), 6.22 (t (broad), J--4.0 Hz, CH=C), 7.31 (s, 1
H, CH=C); ~3C NMR (100 MHz, CDC13) 8-0.203, 19.81, 21.98, 22.01, 24.07,
26. 40, 69.02, 100.20, 101.51, 110.35) 114.55, 134.85, 138.77, 143.55,

148. 21, 166.65; HRMS (FAB): Calcd for G gH27O2S1 25 (M+) m e 302. 1702,
found rile 302.1695. St~~ 5: To a solution of internediate 12 (2.125 g,
7.03 mmoi ) in anhydrous, degassed toluene (25 m} was added TEMPO (1 ny).

—— o B . e o o - o, A~ - ~ r




N+ - ..-. r- +Or. C +~T n ¢' ~ +C2Z~Z~Z~ZMC ~2C ~1~Z - - ;, %/A* U\]Z

~Z ~7Z") -~ 2Z -~~~ ~Z~"Z4U 2~ U 2~U =~~U~. f =4U' U~U~U~U~U~UZr2r

r2 rl rZ r2wd oozeods 7chc~Mve~ UUUUUUUUNNNNNNNN 1 7 MAY 2002 P /0S826524 3
71 _ PCT/ US98/ 24523 ~r ~. o ~ 0 ~ O. O .-. ~.-. 00+ CcO+ Cc~+ mt ~t+ t~+
t~+N:(~Ze72~"~z~"~2~z~"~Zt]17_-~tt+t\~\/yz~, z
Q'~z/ [/ NI\ 22222722 =U =U"5~U =i~U 2i~U~ ~U ~U ~U ~U

~u~uz22z2z2zZ21\ ZZrrrrrrras-~-sr MMchMMMMUUUUUUUZ
Oa. CJac ~fNNNNNNN W 99126943 -72 1 7 MAY 2002 PCT/U898/24523
N+ ~+ t~D+ t' 7+ t = (% - \
Z_ 27 7 | o\ Fuen hrgé \Mh Pgnzﬂcﬁloro‘fe%a\e “'Flénﬁxv;ﬂ—of thte TF!FI groug
,~U_ =, ~U_ followgeci@yegterucayonlysmg frapsimamyt thgngepnfief sZandazd— =
3a s T Pcc:g_?%lgfmg ?vl/éé MeLéétb’r.thvIQcN J}b@h N‘lé\ln{\élethati’oﬂaWO@W
CoZ c' ~Z glz'egzgﬁ/,._tn@élc ez{erqz Hyprqpeqatlop qf22 deruolatlzuny oa\ud)e uz.
Z Z 2 5 Z givéstheldarboxylic acid@3 whidh iscodveedWo the-ddrresdonding) U

l~JUU~8 U Uzazazazage% g"élgf\#ﬁuﬂdﬁp ﬁ{?{l{dﬁ"? cpnBitippe %%)‘E‘M\}{ggg |t5%/|932§d °sz}7 ide”
PCT/ US98/ 24523 N+generated trom-23( @ng&d‘OHth&bgtyﬁnn:thdecgwes theS u~ g v~
g~i~[Ji _ C|U~ 91 Qlo‘E-:Jhde l}Ww’huéH is éor}ﬁer{seﬁ W|'th \tr’te %n%n é’e@eétﬁi ﬁoH\ ?‘%

~~~~~~ =ZUUU ~Ph9ﬁm10"!ﬂtﬁ 351\139'\4% ﬂ)e f'r@‘m’ﬂucf
¥ "nCHH_. , a, Ho bNH-. HCdrﬂbd)@ufﬁ%bréﬂT(ﬂaﬂdﬁ dan bZ:Erepared from the
dz—é(l?l- - _nsj:i_ﬂa“,_l_ 59_;,requ>n@ng: coav_f%oundzs Whefdin B X ﬁy fogen P e)?ample R

treatment of compound 26 with LDA foliowed by CHazl results in the
preparation of the corresponding compound 27 wherein R3 is methyi:

CHy g
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OCH3
15 Amide, lactam and imide derivatives of compounds of formula |
wherein Q is an aromatic ring can be prepared from compounds
wherein X is -O- and Y is =0 using the following procedures showing
) partial structural formulas:

MeNH,, MeOH MeHNm

20 The Iactone is treated with an amine to form the ring-opened amide.

H QH

MeHN™ Y SOCl,, CH,Cl T

HO L 2 2Lz MeN |
H-:JJJ }J

The amide is treated with a reagent such as SOCIy to cyclize the amide
to the lactam.

In
I

I
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WO 99/ 26943 81 PCT/ us9s/
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Z\ 0z -~U ZSZ | ofla bas&lsuch@sTEtsN ath a cdthlybt stibh-bls IPAPPHE) T2, éndSb id | 1

%C? z #CElHl_J ~~l u, onveur{iw 1%.% S ecﬁgﬁédlr{&géal_& Ub)lg %nda?dl%ne'\lhods €.g. by

N( I\/HH+) 2CK. . " ~~~1lrm1men"tnrﬂth a-basg-gyCHNiaVBaOt6586id 31 is then reacted with

MtH+) ~S~NCRCL. . == -
1410 213000m + BEFFIEE eyt a9 abSo gt IMRRAEEYte S B Produa -
404. 22262CN. . " nCPBRAS. @ FACEMIC. Mixtyre, | r ~H-, rvHRNB (M+H+)c' ~ Nfound: ~ H~ ~ ~

HQCE)nQ?:IgOHZQm 00 N ~A keRalNseh adcdmp BuAd B card b c’brNeWéd"l’o%@ N O 200

nmCH3
404. 2231 H3QD ° %ﬁespoﬂ%%kﬁone byrﬁﬁame”tﬁwh éﬁ acid gich ﬁﬁwﬁlﬁhﬁ) CH~ N
found: ~C H = ~ Kéibn@3in7turn,|can bk rédaded to thmtheépondinngydroxy,comboundH W

HRVE (MtH+) N f ® - i H~
P ERL N wSrogtintgi 4 Hddet Bigh e R P CSEiGge®: T - 1T o
-rH ~ ,nr M5 (FAB): BWBSGhWEGA a-proqEseHIS smgm%fompvepafm GQmp@deSo nN-s
N 'WN O O Ny5  similar to those in Scheme 4, but wherein Z is ethylenedioxy and is in

the 7-position of the cyclohexyl ring.

Scheme 4A
HO O  Lindlarcat OH ©
=L THF.H, )\_>’°B”
OBn —_
42 43
(PhsP)oPdCl
DMF, 75°C
o A0 NaOH CH3OH 0
OF e ~ o ™ o
) 44
iy BCC, PPY,
CHoCl» o
43 H Elg%C) Ho O H H 03
; . tOAC
RSO GLE ) LSO OL
46 i) DBU H:H EtOAc HIH
CO-Bn COoH
PO)OEY2 o , 4 o_}
PhMe, 80 °C A~
ii) BuzSnH, OH H o—> HIH
48 PhMe ™ l:i . CFa

CHO BULI, THF

49

3
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1 7 MAY 2002 WD 99/26943 -84 EXAMPLE 3 H~\ 0i H~~N I OCH3 PCT/ US98/ 24523
The conmpound nunbers used in the follow ng steps correspond to thos Mg%,ﬂm
i n reacti onwacdeee®33, above. 5t 1: A solution of THP-ether IFEHRS®B/2d9523
mmol) in dry THF (100 mM) was cooled to -78 C and n-BuLi (25 mmol, 10 nm,
2.5N in hexanes) was added dropw se. After 15 mn at that tenperature,
benzyl chloroformate (3.75 m, 25 nmmol, 95% pure) was added dropw se. The
resulting solution was stirred at -78 C for 2 h and the reaction quenched
by 10 addition of NHACl (sat. sol). After reaching roomtenperature, the

reaction mxture was e)d k%g%g fit Re Q (20;da@Ryi ﬁ@ﬁyl%drglapé \ng: The

organi ¢ phase was dri sofvehts reane yleldlng
7.0 g of crude esydventguch as R (lmmgyewmesofza basersueiMps Biab.anda( m

2H), 4.45 (s) 2H)oat§ly§t75(|éh adBd(PPHARLCI aﬁdi"}he fesultant @sfe:'245qrsU&ﬁ1vene
THP-ether 19 (7.

gé |sslved|n a&}({gé?r)i ﬁﬁgaca aI tic anount
of PTSA (250 ng) tadheFosresPe8 NGRGEr 481P¥ St &fRflR) & EhoVIRAMEN was
c(il | ut ed \llvl ; h E& 20vigna thasensuctaas Nd@H) Am:xgaaa s theaseaviesheith Wotipdatdoa3
sat. sol.) and br r in.

rot avapor, yiel dlﬂﬁgy%a%g t?’ Actﬁg'd' Agﬁgﬁ% ﬁg‘ﬁg’g%&)ﬁ!&ﬁ%\ﬁ/ﬁé ?%éﬁ&)esBoﬂgﬁ'@ (s,
2H)) 5.27 (s, 2H)acid bycstangasHpethads. Thedwteanediaté o249 (ig coupledaasthe

di | ved CH2C t; t3N (3
My a0 c nna&‘iyﬁ*‘@m‘? 58 £ PR e Pedih ST 150 B o e
stirred at 0 C f dgiorgpound 50rhe resultl ng suspensi on was d| I uted with Et20
my, pa {28 %50 ni {eaﬁd"‘%brﬂSE“W%SF‘?%W?%%W%%SW ; “623}492?,%:8“‘@“%{4&&8? in
rotavapor, yi el diGRiT@SARIEING ketons Py teat it AR q egieh 85 RCK

%2'7_'2(5,1 |2‘|)H), 6. %éélldé lﬂltarrlﬁcdrlibe; 1edﬂ$edto4ﬂte7c6r®esip13/ndm dohydroky&sbrag oudd—
sol ution of cinn ﬁ' %@8@6‘ ‘ﬂﬁé(afefgg& ?éagéiﬁ%ég %26@%12%%\’\3% deg_ﬁésed W th
Ar and heat ed at kegon€can e cenverted ththef correspanding &-midroxy-& methydool ed
down, and thgg a@ﬂb%@@%%a&m‘ﬂ%ﬁ\w%%ﬁtts%h%@@ﬁg@ @aphi ¢

pur i f| cati on I act one om , et he was obtai ned. ~
H NVR (CDC13) b 3.62 (IWSdh WG%EWBFOF&SSJS shqwn fof preparipp compeunds of = g. g
Hz, 1 H)) 4 68 (tformuta BwBetdin nhsfﬂ),théoaﬂoﬁdl,d@me banl istabsént)Q térmi2a(d, J

= 12 Hz, , |

CH30H (40 m ) anocyﬁh}ed‘é!gh%%q%réfe éokg Pgﬁ"ﬁ'ﬁg}g %16@1\,5\’?‘3 1 SSO S
presence of Pt 2 R3ig(-[H93,Ry)° is@bsent,iB |ST-I@*1€@H‘:11 ket isvaysidiyl, IWds &Fgaplhenyl

th h t

o, 45 9 or S0t ol TG Buoy Dk CADWEYr L ERHER iried o BUPRR gl |Sprepdr o

3.2; 15.3 Hz, rgomeoezd% a@lmmlsmmowerlop@%al‘&SUQstﬁMeCtaHng(cmp% H, 3.55
(m 1 H, 361{c5c|4eme’3§Hz 1 H, 3.7 (dd, J =5.5 9.5 Hz, 1 H), 4. 44

(t, J =9.2 Hz, 1-7.2 15 (mO4H) to: boxyld_)}q acid 23 (0.18 Q)
was suspended |n S hogont ai HAng (COC1) 01550 ) under an N2
at nosphere at roamt er gt ee-»A dr dnd the resulting
m xture stirred at Mpgxakdir e P Sol vEITS *hef e renpved in

rotavapor, and 20 thecé"ggrdep;mimed obta né LS Was e@o;gu ce with tol uene,
removi ng the solvent in rotavapor. A white’solid results, which was treated
with a solution of tdftuene (5 m) and t37A)A0%| tin h§/7d3ri3@|°é (0.3 m}
containing catalytic amunts of Pd( Fiep8latedaty clrofatodfapley 2 h) the m xture
was diluted with EtZQJ ad t e @rm}_poqahase washgd, Wit DAbri ne. 25

f k

Chr omat ographlc puri A QLA grb( 56% vyield) as a
solid. 'H NVR (CDEZR) r-,.‘ %ﬂ.& ., 3.52 (dd, J =
2.3; 15,5 Hz, 1 H, 3.5 (m 1 FI¥HPF (d, J = H, 3.78 (m 1 H),
3.83 (dd, J =4.7; 9.2 Hz, 1 H)) 4C6H (t, J =9.1 Hoo4 H)) 7.2-7.4 (m
4H); 9.56 (s, 1 H. 30 Step 7: ARBsol ution of phos'ﬁ\@honate 25 (125 ng, 0.45
nrnol) in dry THF (10 mM) at O Cwas treated with n-BuLi (0.2 m) 0.5 mol,
2.5N in hexanes). After 15 mn, a solution of aldehyde 24 (95 ng) in dry
THF was added. The resulting solution was stirred at that tenperature for
30 min, and diluted with Et20 and brine. The organic phase was washed 35
with brine and dried (MyS04). Sol vents are renoved in rotavapor, and
chromat ographic purification affords the title conpound (50 ng, 329%. WO
99/26943 1 7, MAY 2002 PCT/ US98/ 24523 -86 ~ HNWMR (CDC13): b 8.35 (d, J =
8.5Hz, 1 H; 80 (d, J =9.4H, 1H; 7.54 (d, J =86Hz, 1H,; 7.42
9;

(dd, J =2.9: 9.2, 1 H: 7.28-7.36 (m 4H): 7.11 {d, J = 2.8 Hz, 1 H): 6.94
(dd, J =7.6; 15.9 Hz, 1 H); 6.78 (d, J = 15.9 Hz, 1 H); 4.56 (dd, J = 8.3;
9.4 Hz, 1 H: 4.18 (dd, J = 4.4: 9.4 Hz) 1 H: 4.0 (s, 3H): 5 3.6 (t, J =
7.3 Hz, 1 H. ~3C-NWR (CDC13): 179.4; 157.6; 152.5; 143.9; 137.3; 135.2;

A PN o~ A NN A NN N A PN - A PN N A PNS N A PN N A A PN N



1 7 MAY 2002 WD 99126943 89 Step 2: -N i CF3 PCT/ US98/ 24523 To a sol ution
of the product of Step 1 (8.5 g, 34.5 nmol) and 17 MAY 2002
3trifluoromgybybpéany! boronic acid (10 g, 55 mmol) in tol uenepEtRBogitqs2nas
added EtOH (25 m), K2C03 (14.3 g, 104 mmol) in H0 (50 m) and 5 Pd(PPh3)4
(400 ng, 0.345 mmol ). The m xture was heated in a cl osed pressure tube
under Ar at 120 ~C for 16 h. The mixture wa®iluted with Et OAc, washed
with 5% NaOH and brine, dried (MyS04), and concentrated in vacuo. Flash
chromat ography of the residue on a silica gel colum w th EtOAc: hexane

(10: 90, then 20:80) as el uent c10 desired product 6.7 g, 82% as
yell ow solids. 1 H NVR (400 t—7.2(d 1 H J=28
Hz), 7.62-7.90.(m 5H), 8.79 ( for

Cl 3HyoF3NO. 10 H20: C, 65. 32; . 27; H, 4.44; N)
5.78. Step 3: (EtQ)zOP 9N ~I 7 procsduf &4 aii lar to that
described in Exanﬁ e +—Ste™8, treat tﬁvg":a‘i’%aﬂétoof StK 2 to obtain the
desired product (8.84 g, 85% as aftfn oil. ~H NVR (400 ) CDC13) 8 1.36
(t, 6H, J=7 Hz), 3.56 (d) 2H, J =2 Hz), 4.19 (dq,M%, = 7,7 H),
7.58-7.96 (m 6H), 8.84 (d, 1 H4QJ2 Hz); M5 (FAB) 74 (MH+, 1009% ;
Anal . calc'd for 20 CHL9F3NO3PO. 25 MM2WF3C, 54.04; H, 5.2¢CRy¢ 3.71. Found:
C, 54.22; H 5.54; N, 3.93. to 4: Tgeat tIGxH product of Step 3 in a manner
simlar to that described in Exanpl § Qp 9, to obtain the title
conpound. 1 H NMR (400 MHz, CDC13) & 03 (m 12H), 1.49 (d, 3H, J =6
Hz), 25 2.38-2.513¢B) —2=—2r2-2. 8] H, 4.79-4.88 (m 1 H),
6,57-6.73 (n) 2H), 7.30-7-95 (m>oBH), &5 (d, 1 H J =2 Hz); M5 (FAB) m z
456 (MH+, 1009%. HOl salt: off-white sojdgs; [aJ22p = +17.0 (c 0.33, NeCH):
Anal . calc'd for C2~H28F3NO2HCI 0. 50 H20\ 2, 64.73; H, 6.04; N, 2.80. Found:
C, 64.57; H 6.32; N, 2.94. WO 99AMB94A,-90 1 7 MAY 20D2 , PCT/ US98I 24523
The product of Exanple 4 is treated as @ |e:i3 bed bel ow to obtain the
conpounds of Exanples 4A, 4B and 4C HHOI"H/ HHN. O | 4B I "F3 ~
CF3 OHH O OH H H ~ ~ltermesintacIramacheme Tpisquidizedfto Btegrpitermediate ny,

0.050 nmmol) was Sé!cbh@% Q?ﬂeénd 3'7'3 (A8 374els tWHrG?gﬁ gm)o Hre @B WHicAO
rfF

m.) at room tenperat he m xture nd~t he f||trate

was_concent rated (S epgy GBPM?HGQAO ("@?t‘?’rﬁ copreded 1P a) z2p
= -35.1 (c 0.69)intelmédinte 88 ih FBAB)sam e fabhfor( M5+tn Sbﬁ@%e 1 10ntemebinte 40

solution ~of the pr l,& A4

was added m CPBA %ﬁ%}yzgédgﬁ"%ﬁf f,'g&x(f%]’s %ﬁeﬁrggg&e)e ﬂ‘fé%gﬂ‘ﬁ‘ '%
stirred at room t 8hBendharsecood stepha compating ofr formata 41 Buseabtained. CHZClZ,
washed wi th NaHQ03 (sapgm &Ido%dof(MQrﬁng } MBF’enﬁ@%e-@éb?N‘f-ﬂ ¢dh Hé‘g)'f@pared
Preparative TLC separatl onp é res%éjue wth CL2: CH3OH (95:5) as
el uent gave 48 (1Yofythesacigy Crﬁ%"qeﬁ eqfiRed aBpyeisseq grbameShby 3 (¢ 0. 43,
CH30H); M5 (ESI) sbadersatioMtvith 100 Yppropridteearpineduct of Exanple 4 (21 ny)

. 050 mmol ) was heated |n14d|oxane(2m )
gt reflux for 40 mn. %'ﬁ'ﬂg%ﬁ'g@@% %Eeé%ﬁggrﬂ%?%sfs We\/eot' Preparative
TLC separ ati on of comeneretliyavailable, knoae: indharast, (mmreﬁﬁrexbbelnmadgase 4C
(17 ng) 80% as \A@tqm%q\j fiSthel&d 2~p = +42.8 (c 0.65, CH30H); M5 (FAB) m z

h

472 (NHt, 10022 roduct of anple 4 is treated as described below to
obtain 25 thé orrpoundB%Pt'E&ﬁ%‘F@ net iyglved: in the pbpvgyprooeesesgarnbe26943

-91 PCTNS98/ 2457?, r&eﬁéd"ﬂ@u%@r@dﬂcﬂs@kﬂt cohVéntional Hrd’l@ctln gﬂ@;ﬁ:3 ~ CF3

4D: LiN(TM5) 2 (0. Q0 n to a sol ut oduct
of Examl e 4 (227 WHEN B8 RRIgved s fnrRR plochdifes sHRMS wastiop; [Ptk
-78 C for 30 min. fcllvimg Tabterit shgves abmeetybmal brditectmg')gsmhpﬂl on of

(10- canphor sul fonyl )oxaziridine (137 ng, 0.60 mmol) in dry THF (2 nL) was
added at -78 C and stirred at -7a C for 30 rnin. and at roomtenperature
for 2 h. The m xture was neutralized with saturated NH4Cl sol uti on and
extracted wwth Et OAc. The organic | ayer was washed with brine, dried, and
concentrated in vacuo. Flash 10 chronat ography of the residue on a silica
gel colum with EtOAc: hexane (40:60) as~eluent gave 4D (100 ng). Ms: 472
(MH). 4,~ LINNTM5)2 (0.6 nL, 0.60 mmol.) was added to a solution of the A
product of Exanple 4 (227 ng) 0.50 mml) in dry THF (5 nL) at -78 C and
stirred at -78 Cfor 30 mn. and at roomtenperature for 1 h. A 15 m xture
of paraf or mai dehyde (225 ng, 2.5 mmol) in dry THF (2 nL) was added at -78 C
and stirred at -78 Cfor 30 min and at roomtenperature for 2 days. The

m xture was neutralized v~rittt soturated NH4Cl solution and extracted with
Et OAc. The organic | ayer was washed with brine, dried, and concentrated in
vacuo. Flash 20 chromatography of the residue on a silica gel colum wth
Et OAC hexane (40 60) as el uent gave 4E (30 ng) . IVB 486 (M—|+) EXAMPLE 5 H

Ad™N NN NN AP ~NN o~ .Y
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5B ~5CI1 i 5A\ | (eq, a) ~ 1 (ax, a) CF3 ~ CF3 ~ i CF3 5 5A Amxtmﬁg&?
t he conmpound of Exanple 5 (65 ng, 0.13 mmol) and HC (2 nL, 5% in acetoA 00
(2 nL) was woidgopgshsat reflux tenperature for 16 h. The m Xt urRCTMES98/24523
neutralized with NaHCO3 (sat.) and extracted with 10 Et OAc. The organic

| ayer was washed with brine, dried (MyS04) and concentrated in vacuo.
Preparative TLC separation of the residue w Et CAc: hexane (40:60) as

el uent gave 5A (42 ny, 71 %9, the HC salt, as white solids. M5 (FAB) mz
470 (M, 100% . 5B: To a solution of 5A (70 ng, 0.15 mmol) in THF: CH30H
(10 m, 15 1:1 ) was added NaBH4 (11 ng, O43Q,Jmpl). The m xture was

stirred at roomtenperature for 10 mn. _The mxture was diluted with NHACL
(sat.) and extracted VFIOWPEoRE| The org&HRta g Erogated@iathed with brine,
dried (MyS04) and concédtrotestest i|n vacuo. Frrapectingi GeupLC separation of the

residue wth Et OAc:heYW ﬁ‘?’ he
HCl salt, as white solid ( FAB) Eﬁga g E% %@%C@;“Wia sol uti on
of 5A (70 my, 0.15 nmml) in dry|THF (5 nm.) yas added K-Selectride (0.23 ni,

0.23 mol, 1.0 Min THR)N&fy - 78| C. “Thedaik lurmmgngm?r RE@henyf C for 1.5
h. The mixture was dllu(ed Wi th NH4/CI (sat%’ and extracted with Et OAc. The

organic | ayer was washed 25 with b L& ted in
vacuo. Preparative TLC separ atl( &? §§E‘%gg\§n%i? ;t“%a@?ﬁ‘g&ﬁég){iao 40)
as eluent gave 5C (45 ng, 63%, the HCl salt, as white lids. M5 (FAB) nlz
472 (MH, 100%. 1 7 MAY 2002 |WD 991 2694%§ PCT/ US98/ ~ -94 Conpounds
5D, 5E and 5F are prepared in a|nghreenzili Ngi(QHy)S, ha (‘Cf#l jged for
Exanpl es 5A-5C using enantionerifcal iy pure/startlng rmt ra OOHHOH
OpO... H=\ OH- HOHH \ OH:\\ ~N | N SRIGE SF <1 1 -l CF3
~ CF3 CF3 5 5D MS: 470 (M) ; 1 E: AS: 472 (M-|+) 5F: 472 (M) From
5D, the foll ow ng corrpounﬂ%'zSG andNoH [can be prepared by conventi onal
rrethodsknovvntothoseskllledlnt art: OHHOHHO~O,CHHt~ NH
_\NO—I~'NiN565HI‘CFs~ CIQSSGIVS485(M—I+) 5H: 3485(M—I+)
10 EXAMPLES 6, 6A, 6B, 6C H | stirred
sol ution of Exanple 1AB {0791 g, Heig_{rﬁ’m_?a'{?ogr"{}‘ TIQ"@% CEE‘O
tenperature was added LAH (0.18}g, 4.6 mml% in 15 portions. m xture
was stirred at room tenperaturelfoPr moﬁfhp e&H (10% 0.50 ) was added

dropw se, followed by QAc (50 S04 The m xture was
stirred vigorously for 'EP ﬁ'fé? \)en? {ﬁ? rﬁ%%%ﬁﬁ%@@&? / US98/ 24523
-95 filtered. The dampositien vamprising: atooatpalinchof/foeomald bofthie inveatiphtdre a

d (0.88g, Al
ST % R iy Ehh poRior By eF Bhel byt 1o ] saliC 1
in dry tol uene (10&refmapistergd any méat@n@ma( dosmertorn@swh @sotapsules, M

in tol uene) dropvv'tasnea@ctadme@ &ééﬁﬁs“@@sﬁérisrér@o%oluﬁ&é: fr% férrﬁufﬁﬂoﬁ%mc
was added and stirr nper a Wat e stirred

e A S S S ic BoTdions s e oAt Hetocchysryedal
| ayer was extract quhamﬁdmelﬁmﬁmly a'BmGpmbiblexe(plemtgaland ddulitéves amde dried

S04 d | a i
(S0 and cORC i ilobd 145 350of ATRLESLANI SLodiigpisl dhenty °
conpound (0. 100 g, arwa@ld&wemmledemqndt@xm\@mpﬁsplenﬁllgrsmndm digiotegrantee0
HHOHmM ~ BbifordSp/@dbr/tivasoahilonRibrd, IEBAERNE, AV IicReriers 0l
in CH30H (20 m_) at &L dropw se and
the m xture was st‘?‘??%@g é‘QeOtSCGL"?ou F'(S'Sfﬁ ?Bﬂé@?é fre for 3 h CHBOH was

concentrated in vacuo. mhedlaa ddee mmammdonmmmm@tmtand 20

Vacuo. P opal 51 veIFEES éﬁapﬁﬁ?anvé’i‘?déﬁe&% sihit A e BRI 56 o)

as el uent gave thebmdy Wweighd pes wiay, peFeraply abiout 84101 : toaffouliiot rgédy. | der avis

(FAB) m z 408 ( 6 H
H O 1 v H H N CREeraae poy VEIGE oF 704G, the ackab?BRel ERRERSTOl fivdnodt, |
CH2C12 (20 ni) at O.7go@bqs 729488 Cémuﬁtpsr(dey, Sﬁ/enonzaesSlﬁﬁ{ﬁ dosgmar Br4Si H
(0.24 nm, 1.3 mm'dwldmedéﬂég Wﬁe‘é&écﬁéééé afbvidver/R detbfnirneednd ftﬁeeﬁﬁ’@ﬁéﬁhg
for 3 h. The ture was partitioned en PC12, and NaHCO {sat.)

organi c Iayer ?JH'%E”%@AGW%’ RE‘ grRatency pf &ﬁc?ﬂ“pppaﬁar ative TLC
separation of the admwiristered tthe EgeiwdightacenRionddnd aspehserdf thapatiehe
title conpound (38 ng). HCI salt: off-white solids. M5 (FAB) niz 378 (M,
100%9. 10 EXAMPLES 7, 7A, T B OHOHO- ~ ~ HCHNHO _ H' H _\ MNH2,
MOH ~-Ni N1 7 CF3 ~ CF3 7. The lactone, prepared in a nmanner simlar to
Exanmple 3, (75 ng, 0.17 nmol) was dissolved in a 2.0M solution of CH3NH2 in
CH30H (3.0 nmL) and stirred under N2 at roomtenperature for 1 h. At that
tirre tIc 15 shovved no startlng materlal Ieft, as well as the presence of a

—— o B o - P Y. Y Y. Y. T 1




7B: The crude product of Exanple 7 (45 ng) was dissolved in acetonq xﬁijﬁ%z
at 0 C under N2 at nosphere. Jones reagent was added dropw se until its

col or persiglgafd6df3e reaction was quenched by 5 dropw se addiPOTAis98/24523

et hanol until red color was fully discharged. The resulting green
suspension was diluted with Et20 and water, g%o)l t he organi c phase washed
with brine) dried (MyS04) and the solvents r ved in rotavapor. The crude
acid was dissolved in dry CH2C12 (5 nlL) under N2 atnosphere and SOC12 (0.1
nm) added dropwi se via 10 syringe. The sol uti on was stirred at room

tenperature for 1 h. Th i AR ?aggh S W |(sat
sol., 15 ). The aqueoﬁs@ﬁg eaﬁgr on \/\%gge%i?)r acte hbﬂﬂiﬁ g
The organic fractions were conbi ned and vies th brine, dr| ed (Na2804)

ingt glgen_tohdryneS)s Q[regt@r Resasomet @aS, e%reooabaértyd:rbrslweémgrﬂmb (30%
c in hexanes
(CDC13): 8 2.86 (s, 3HN3P %5&? 4&%“{%{3" %m@%&rﬁacetc acrﬁé 9.2
Hz, 1 H; 4.4 (m 1 H); 6.38 (dd, J—1 1 H,; 7.10 (dd, J =
5.2; 15.6 Hz, 1 H); 7.2-7.4 (m 5H); 7.65 7.7 H, 1 H; 7.72 (d, J
=7.6, 1 H; 7.8 (d) J =7.6, 1 H; 7.860(s 7.92 (d, J =8.2H, 1
; 8.86 20 (s, 1 H. M 463 (Ml ). HRMpTA¢ 634 (calc.: 463. 1633)
EXAMPLE 8 (+)- (3R, 3aSs, 4S, 4aR, 8aS, 9aR) - Decé ‘d"4 [ (E~-2-(6-ethyl -
pyridi nyl)ethenyl)-3-met hyl napht ho[ 2, 3-c] fu an-1 (31-i-one HH O—IHH\/'N~i Et
WO 99126943 _99_ 1 7 MAY 2002 PCT/ US98I 2458 tep 1: Preparation of
(Et0)20P ~-N ~ i O Using a procedure si 8 to that of Exanple 1, Step 8,
2- chl or o- 6rret hyl pyrr dine was treated wit e hyl chl or ophosphate to obtain
al cl ear 5 oil. ~ HNWR (400 MHz) CDC13) b ).\3/%7“, 6H, J = 7 Hz), 3.43 {d,
2H, J = . Hg), 4.15 (dg, 4H J =7, 7 H%"YoR27 (dd, 1 H J =8, 2 Hz),
7.38 (dd 1 H J 8, 2 Hz), 7.66 (t, 1 H J= 8 Hz); M5 (FAB) mz 264 (NMH+,
100% . Step 2: PreSthaﬂion of PQQOEt)2 | 10 To afsoj ution of the product of

St ep 1 (5.24 g, 19.9 mmol) in anhydrous THF (1Q was added Pd(PPhg) 4
(1.2 g, 1.0 mmol) and vinyltributyltin (8.72 %9.9 mmol ). The m xture
was heated in a closed pressure tube under Ar-a 20 ~C for 16 h. The

aqueous |ayer 15 was neutralized with 10% NaOH and solid NaHCO3 and
extracted with CHCL2. %Mﬁtﬂtzcorl @%ehl, \wgoﬂmcﬁﬁa&msaﬁt g@?@tmas;%nrat ed

in vacuo. Flash chraomat ograph m vvrth

[ €S ue | ca
Et OAc: hexane (40: 6@& h&M: é@qidyef§§tt§'i%9e%‘t qut'éefbt‘e%t'ﬁo@tf ﬁF'SMateé 66
729 as a clear oi{0.38 gHsMvR ‘(/ui}%sl\/wded?@ﬁ?d&)e ixturesgtintéd f&th fultrerZdh7 Hz)

ﬁz;m £30|262|(4 d, J'P_Hz‘%H‘Hi)Af?‘ar&)Ecgﬂ%@dgd#" N}H&% Ts?lg%ﬁ%j' e gadad 3nd, (m

oH). 7.66 (t. 1 H,afler1® the)mixiuse(\eas fikerecoamd corpentizted) Chiamatograipbyd f or
2H~8NO3P0. 50 H20; 3 80;
&’ |@f15ggﬁ%ﬁ§/ét@§c g%tve%h%&fg% Oé‘?&)é@ hé& Q'é fed proddet

7.21; N, 5.34; 0 I.rred
sol ution of the pra@@dnixiyreq éﬁageg%orggrsg RRIPYH ra %ﬂ@’{&@@cﬁfs was

a)dded 5% Pd/fC (0. 36 59) (d, Jhe7 15 Mz, B1e), Wes5-210 L&B%Hymh (AH 13$mr)md A1HY, cmaé
t enperature e ture wi t t nd extracte
with 10% HC(. @Br“alg‘t@@fﬁlltwﬁs%ﬁ%ng %ﬁ@& *ﬁla G The filtrate
and washi ngs were seapioned WO 99/26943.4 7 MAY 2n~z PCT/ US98/ 24523 - 100
and concentrat ed |n vacuo to give the dgsired produst (3.56 g, 99% as a
clear oil. ~H NWR (400 MHz, CDClg) b 1335 ,06H 7 Hz), 1.34 (t, 3H J
= 7.6 Hz), 2.84 (g, 2H, J = 7.6 Hz)) 3.44 ( J-= 22 Hz), 4.13 (dg, 4H,
J =7, 7 H), 7.08 (d, 1HJ=76Hz) .25 (d, 1 H J =7.6 Hz), 7.59
(t, 51 H J=7.6 H); M (d) 258 (IVH+, 100 Anal . calc'd for
C12H2pNOgP0. 50 H20: C, 's’hleJPJOdPPt .9ep Ni31549&’ {?41T°§3Na?f9tﬁ$9'\/€!§f inghHA 9.

H 7.95 N 5.25 B L)Lénﬁl’cooﬁicﬁtb 48°U&lvmsarrmgoqe-dummmum 9178tm| bhar.5 M
descri bed i n Exanpl conbin

th t.. of h
product of Exanpl eS ?'u}'gf’eigeq Wa§5’dgﬁfj ‘iefﬂptveff ?urCStgﬁﬂ%g Bﬁﬂ%‘%}e
gum 1 H NVR (200 bhiorofobgasd (I5.0.MI312 edq) was arme)d arnd the r(aa,ctleht)strﬂred7at6

Hz)) 1.49 (d, 3H, )9 h 7 (q,
2H, 3 = 7.6 H2) 4%@??&@ T%% 'xgrﬁg%%w atg%mgwr?éﬁﬂeﬁﬁ %6
Hz), 7.11 (d, 1 H, (BE), N4 ;oluvoedsqturatedwags dred@noti)he metugawes
off-white solids; [a]22p = +21.3 15 (¢ 0.41, CH30H); Ms (ESI) mz 340 ( M+,
100% . Anal. cal c'd for C22H29NO2HG 1.50 H20: C, 65.58; H, 8.25; N, 3.48.
Found: C, 65.54; H, 8.40; N, 3.68. EXAMPLES 9, 9A and 9B OHH OH H O H H
OHOHOH(HH 1-T’H-HH-rvi NCFg~9A~~gg H~p ~ 1 OCH3 20
Examl~l e 9, Step 1: Using a procedure simlar to that of Exanple 1, Step 7,
treat 3-hydroxy-6-nethylpyridine with triisopropylsilyl chloride. Step 2:
Usr ng a procedure srmlar to that of Exarrple 1 Step 8 treat the pr oduct

—~ o, ~ 1 A~ o~




N To a solution of Exanple 1 L {20 ng, 0.058 nmol) and phenyl bor oni § jaé¢i{di0?

(14 ng, 0.12 nmmol ) in toluene (2 nm.) was added EtOH (0.5 nL), K2C03 (32 ngy, .

0.23 mmol) WHobRBEhss1l ML), and 20 Pd(PPh3)4 (7 ng, 0.006 mol pcTAlvesmaszs ure

was heated in a closed pressure tube under Ar at 120 ~C for 16 h. The

m xture was diluted with Et OAc, washed with 5% NaOH and brine) dried

(MgS04), and concentrated in vacuo. Preparat®™é TLC separation of the

residue with Et OAc: hexane (20:80) as eluent gave the title conpound (10 ng,

71 % . 25 HCl salt, off-white solids. M5 (Cl) mz 388 (M—I+, 100% . EXAMPLE

12 OHHOH av 09/.26943 -104 1 7 NAY 2 02 S98/ 24523

Exanple 1 L (333 rﬁ“’%‘%@’"ﬁ%‘ﬁf“ & QAN GXTICts WRTe T ie-%mwﬁ"n (424

~. L, 1.44 mol) armbnedhfPRted) dnd Gremgissoived immBH3OH(Z2THE DAQWEX)50WXE- tdbsed

pressure tube und i

Et OAc, washed w tﬁa X&ﬁ}é?ég% sift (%9 %]&eWasggg MH(%E%’ ool éddjaoncentrat ed

in vacuo. Flash CHT‘%M?&(Q'F@SW RT C’M@é"’“ﬂ@blﬁb@ roixtuse 4yas &léergél C@@ﬁ&ﬂﬁﬁtﬁﬁ

Et OAc: hexane (QO &hd as»roﬂ%a#sgﬁa Oitha wamRIEOA%E ge
IgEUcé IS_'

white solids. z,33

10 To a solution oﬁ éh@{ezd?% Mﬁ%%\/\éi Sgd@eld_}

i sobut yl magnesi um4np ¢g, de 79 H2? 1), 5270(sVRH), 2algb) sa8H).78 f1 C. The
m xture was stirred at -78 ~C to roomtenpergjure for 1 h. Exanple 1 L (30

nmg) and Pd(PPh3) 4 $tep dg) were added to the rjgsulting mixture. 15 The

m xture was heated in a closed pressure tu e at 120 ~C for 2.5 h.

The m xture was diluted with Et OQAc, washed JMth N (sat.), dried (MyS04)
S ratd 0

and concentrated in vacuo. Preparative TL of the residue with
Et OAc: hexane (20:80) as eluent gave the title cogpoognd (16 ng) as the HC
salt, white solids. M5 (FAB) nmz 368 20 (M+, 1009 MPLE 14 OHHOHV
~~N N Exanple 1 L (20 ng, 0.058 mmol) was heated w pi peridine (0.5 nl)
in a closed pressure tube under Ar at 190 C for 13 h. The m xture 25 was

di | ut efl vvittg Et OAc, wszh@ﬁksﬂntcwr( )%rcryncamdlwmeg, olooed rﬁM}%ll- and
concentrate | vacuo ar.atl e se 10

99/ 26943 PCT/ U@gsﬁi@i@' opyEapes i 9 W%EE%&E qgu’é%él?e @wﬁwe@swﬁ@
gave the title comgr@und, 3 DicysiphekGidarbddiimisiel (6,63 ﬂ@(ﬁwasdaddwahelthem z

70012 (0 95 ni o AR perytregf 1o B iy, & scitoh o helerbagndh SeB 15588 or i e
(0. 44 n1_ 0. 44 nmf-9273 Mal) imCetatez )(4<atml) ms»@demdrqnmsarér sassnitmg ed at
-78 ~C to room terf’ﬁ&'f lW§s Eﬁfre& t6r QH%eflﬁé%'%nQéntEél%%r?d 8ﬁr!on§§t%§répr(éd3

rrrgsulot .0% mlﬂ)é %15 g@%e e&tﬁg@)ﬁ%gf\@d?@ i( «5«43 tbeé’sessmae Rroct.

under Ar at 120 CHNMH@CBCIsﬂﬁmﬁ'ﬂ)(dude aHzlidH) @B RHE, ANe4 (maghigd

with brine, dried 4 a al, TL
separation of the éﬁ%%héﬂnggegﬁg?ﬁ)hgﬁgs %é 55)9 (gg ﬁ% ?ﬁd gcg\)je tqﬁe
title corrpound ( 34Hng HR 86 (bHel, 158 7)37000f Jwhil$.6 Kol Thils 7.485(5,BA3) m z 402
(MH, 100% . I\/PLES 16, 16A, 16B and016COHHO—|OHH~N~I CF3
Step 1: OHC]—IO B\ Olviv Iviv H: ' COpBn C02Bn 37A 37B A
m xture of 6 (3.15 g) and Se02 (3.10 g) ig ne (50 n.) 20 and
pyridine (5 nL) was heated in a cl osed pregspretU at 100 ~C for 1 h. The
m xture was cooled to roomtenperature, fi terzecﬁ and 1 7 MAY 2002 WO
991 26943 PCT/ US98/ 24523 - 106concentrated in gadwo. Fl ash chronat ography of
the residue on a silica gel colum wth Et QA& ane (30:70) as eiuent gave
37B (950 nmg) and 37A (1.05 g). Step 2. OHH H: H5 cozH A m xture of
37A (1.05 g) and Pt02 (250 ng) in EtQAc (70 nL) was stirred under a
E%N%nd

hydrogen bal | ogn at roopmd FP&W&‘W@e o (5162 b, oY moi()térH@tr BHuﬁ

the filtrate was concentr dlnv&g %'_%veth gswed uct

85%. ) 10 Step 3:(0512m e qis ip S?t%m&- 'ﬁd{@?ﬁtéw&@éﬁ t%S2
]g6701rr]9_) ﬁndTﬁ020_é<§’dé¢éna Irh@mnxtdug@;etugrédruﬂdewasmm It lr@gerf ﬁié?ﬂﬁl’\el”pl?éat ure
or i h. e mxture was .our into, a ur ut e ution
and ice and stirr @iy ‘faigﬁﬁ.reﬁ'tfé)r}cggﬂﬁf?%gé' Q‘j‘ﬁég‘ rams@

et her. The organi cunhderea stnearmﬂsﬂdgdT‘hietdiegassed)mnktured/yasaedalednnmprez;sade| n
vacuo to gi vesihe é )

| CF3 20 Trea rst heﬁ%}god%ghg%@ ggte%b?)eqopg hnaﬁhgfc%?hm tt?ﬂ%h&‘é%yscrl bed
in Exanple 1, Steps fi and 9, using the appropriate phosphonate to obtain

t he desired corrpound. Step 5: A mxture of the product of Step 4 (100 np),
NaCH (10% 2 nmlL), 25 and CH30H (2 nm.) in THF (7 nL) was stirred at 0 ~C for
3 h. The 1 7 MAY 2002 WD 99/ 26943 PCT/ US98/ 24523 -107 m xture was

neutralized with saturated NH4Cl solution and extracted with ether. The
or ganl c Iayer was washed W|th br| ne, dri ed, and concentrated in vacuo.

-~ 1 e B Y b1

)H~N




-108 PCT/ U898/ 24523 and concentrated in vacuv to give the title conyougsk
(20 mj) "M5 (FAB) miz 470 (M#, 100). Fromthe conpound of Exanple 17 4"@
fol | ow ng ceepmieegscan be prepared by conventional nethods K rREWAUS98/2653 s
skilled in the art: OHHNOH Os Hi~~ N77A 5" cF3 M5 (ESI) nlz 485
(Mt, 100). From 17A, the follow ng conpound TEﬁan be prepared by
conventional methods known to those skilled #¥ the art: OH HN O O H: H ~-N
17B cFs M5 (FAB) m z 485 (M+, 100). EXAMPLES 18, 18A, 18B, 18C, and 18D O
HHF OH: H~ N~1 10 ~ CF3 DAST (diethylanm nosul furtrifluoride) (2-3
drops) was added 2 nmg) in
CHRGI? (2 ) at BSmngB d&r{dﬁ‘?’}eBL?éé‘gréHs%‘?é'%ﬁrd%g'??é‘mﬁhg r%ﬁmﬁrb

t enperature. The hxematographe@ Bk, ISt hINakexs&/BIQACHIP givat3. a) ga@ﬁﬁ i ne,

dried and 15 colncezﬁltrre-at:rﬁetlrgcrct)A pHGHLD. THINAAR ( dg@rg)asoqmmtﬂyuq 1.5 (aegidg on
a silica gel colum wi C: xane ve

product (8 nm). N 1rAm,7 )(IG’I@ "‘170@)'?' @iﬁr@ Eh& %Bgdgdu 2%6'8rrpl e
18, enploying ms a rrzr:rﬂx;jIB7 e, et #6.0tHE, mp@n&t (raf 1Ex 2762 em168), zrre @@npound

comounds. 165, - 15d Hni el 434 17,1 85 £ B8 AB Ry Bl %%5%”%@1534&33

PCT/ US98/ 24523 - 1Ql§r£)HHp7lr42—|tﬁ'335H)H F OHH OOa OFOHYHH\ H.
18A~N~N~N1ﬁg .. 18C . ~ 18D ~ N|~|~~~~CI CF3 ~ C ~ CF3 18A
VB (FAB) m z454 (MYEP X00). 1~B: M5 (ESI )} riiz 440 { M+, 100). 18C. NS (ESI)
mz 474 (M+, 100). 5 18D "M (ESI) mz 428 (M NL00) . EXAMPLE 19 O H HF F
O p ~—~li~/N~1 C F3 DAST (250 nlL) was addefl td 50l ution of the product

of 10 Exanple 17 (60 ng} in CH2C12 (5 nL)fahd: stTrred at room tenperature
for 3 days. The mixture was washed wi th saturated NaHCO3 sol ution and
brine, dried) and concentrated in vacuo. Flash chromatography of the

residue on a silica geITrreobmewot Bidp MAG; megaanertfiﬁol wasa@sebweatmgave t he

412 8 S g1 il lfm o i oS 20

O H H C02Bn PCT/ Um9ikiutd =hakPASdr W84 autkrdart atmoea:ﬁanérocbrtnydfogm‘rr(ﬁmpsi 3The

180 CH2C1 I h d
Wih oot urat e NarRBiefas ﬁ“mq’h?"b&é%‘t"gra’@’é&ﬂ%}aﬂgdg@”@ﬁ'é’d”i@?? (o
5 Flash chromat ogt@@ie 8f121%hE7S aiqfdee Sesied PF‘P‘@!-&‘geH NMRL DG B EPere
hexane (10:90) as (81, l’l‘ﬂ)ﬁ%“?QbWﬁt '2923'1 pr H)LQ07a18)92 e@H 1§Qeat

16, Sops 2 ahd ez‘)gfi " aP BB o8 et 2 UM IR Gre " e 100).

Usi ng the appr opr|§te ghosphonate in the apove pr ocedur e, 20A i S prepared;
usi ng the procedur t he conpound }2(4B epar ed fromthe pr oduct of
Exanpl e 18: OHHFOHHFOOO—|H|0HOA~' 20B "' 'r 'r C °
CF3 i 5 20A: M5 (Cl) mz 440 (M+, 100J.A0B W8 (ESI) m z 490 (M+, 100).
EXAMPLE 21 OHHCO OH: H~N~I CF3 OHThg product of Exanple 16 (30 ng,
2063 mol) was refluxed in SOC12 (1 nL) for 8 h. The mixture was

i Uh Bt Onc: hexane - TocorRes Shalasded 4o bhntieh 95 Ysbehdd i, 0. ©

the title product tol@negR0 mB, 8O} (mml) 866 ddded andthe miuxebeatr] ab2A O H
H,OH HOHHOa Ggic fgeﬁé h. Nﬁ%?éomrd‘d; Q:RTtCE-?e \E’&I{n%sr@é%%%v%d?@qd?é\ﬁww
3.

(0.1 m., 1.4l\/&wasa a sol ution produc
ng) in dry THRO(3 rﬁﬂyc%@r?ftﬁ"r’?@d‘datf‘err@éHt"PSrﬂ}gPét'ftﬁoé"Q%P" HeF'é\’\PIHf-‘Hﬁt(
The m xture was n&ﬂl)f’ﬁétréﬁtdtﬁpﬁdﬂwmtds htr%ibah%@h GPK&@OQTQ Behat %) Qelsed

concent rated i n vk MALE errwa@r%’?fE eanlsd o B‘?ﬁ”e"rewﬁr v Bussrtda

gel colum wth Et(G&% mdxhBeeq)Masalided dedpwise ayuhvibet hixtyriet $terged tool B0 mr,0

M5 (FAB) m
g? rn | ar E)r oc)eduré 4%3,0\& t\quEla@’trrﬂé)Q'LC %o@&@%@ﬁ@%lggﬁ@o&m@{%@j %%}BEES
23, 23A, 23B 8FH H1@5 ok, 6.34ea) wag adde @dt'@:@lﬁumﬁﬁff?dﬁq@fﬁ_h% ot ol )
was added to a solTHd Riixidtre staﬂehwémm diftap He@ 6Sior- 4 ph@f@arﬁ@%?E)OAB 5y

THF at -78 ~C and str r,r w m nut Of of
Exanpl e 17 (40 ng,9%° 1 10‘591@8 fﬂ SHife W°F?E5’t mé‘ghéﬁgég aé'aeai@ B%g!'lgr’t'r?d
stirred for 15 m nim AR 1st0- UIQCO(m@HX 102208 (rm sSHJ, 0N 5 10R@ ¢y REI) Ne. 7646
ng, 0.20 nmmol) in dry THF (2 nL) was added at -78 ~C and stirred to room
tenperature (2 h). The m xture was neutralized with saturated NHACl
solution and extracted with ether. The organic | ayer was washed with brine,
dried) and concentrated in vacuo. Flash chromatography of the residue on a
WD 99/ 26943 -112 1 7 MAY 2002 PCT/ US98/ 24523 silica gel colum wth

Et OAc: hexane (60:40, then 70:30) as eluent gave the title product (10 ng).
IVB (ESI) rﬂz 486 (M-|+ 100) The product of Exarrple 23 |s treated |n a

b p— . g g~ a2 Y



~ ~1 5 CFa CF3 23A: M5 (FAB) mz 488 (M, 100). 23B: Ms (FAB) niz 48;8,\,% 2002
(M++, 100). 10 Stepl: EXAMPLE 24 OHH OO ~ )O H=H ~~N ~I CFﬁ)CE/US9 %4423

See J. Oc, ~WoAM3| | i c Chem, 521 (1996) pp203-210; J. r i

(1982), pp2825-2832. 15 Step 2° 0 0 H3Q0 ~ | O The product of Step 1 (27.5
g, 0.1255 nol) was dissolved in DM (400 nl)-g@ad net hyl acrylate (23 ni,
0.251 nol), Et3N (52.25 nl, 0.3765 nol) and Pd(Ph3P)2C12 (4.37 g) 5 nol %
wer e added successively. The 20 m xture was heated at 75C for 16 h. The
reaction m xture was conbined with NHACl (sat'd)) extracted with ether and
dried (MyS04). Thel.ept(rpckH), wwaeddod&emzﬁaVEJilemmaétﬁﬁ andihe.862¢mdael), 1

nexanel BLOne) Lo grid b 40 37 ool REUEH SERERIMNG. R (cocis)

S 1.78 (t, J = 6.5Stem 72H), 2.38 (s, 2H), 2.44 (m 2H), 3.74 (s, 3H), 4.0
(s, 4H), 5.73 (d, J:15Hz 1 H), 6.17 (Ja~~s, 1 H), 7.36 (d, J = 15 Hz, 1

H. 5 Step 3: OO HO ~ | OThe product of Stlep2(20g 0.089 nol) was
dissolved in a 1:1 m xture of THF/ CH30H O nL total). 1 M NaCH sol ution
(260 m.) was added slowy. The m xture stirred for 4 h and water was

acidified to pH 1 and extracted with Et QAcS the conbi ned extracts were
dried (MgS04) and the solution concentra n vacuo to give 19 g (99 % of
t he desired conmpound. ~H NVR (CDC13) 8 1 (t, J=6.5 Hz, 2H), 2.40 (s,

2H), 2.46 (m 2H), 4. 016-(H9dr6id) uiRaldthel 97] g; 016123 hiol) énbﬂhdﬁaz&e @le%t -

2(23.28 g 0. §14 GrDIEHRS) Weresictins ﬁ@‘?l@énﬂt?ﬁ'ﬁ ofa, 3 B with

hydr ogenati on cat adtirahgwasiigsprapyisilyl(chiciide}2.7 The 10X ey) evasesddadhard theader )

f f f d
v Coheon et eq, PO, PR BT B Mo Rl 0%y 8E salihi |
NVR (CDCl 3) 8 1. 32Zhednixiure @qtaqted MMEt%nghmorgamp exgacts were diigd 5. 86

d, = 2
Step 5. 0 H 0.0 -4 HSOR g aied 24l chroeltaiépnia (5104 #F HRAehel * o

di ssol ved i n tPeciBtQAgdogiye 3q E(Sg$ L) @dhg@esireg Qﬂte@f‘@é‘qd&ﬂ ) de
{23.23 g, 0.112 g )¥.\@®4, addrg HE, dlsll-i)mmol(lyeptepyf:eBlﬂ Hizn8HYy,r2.05 s, :{H) 3Ny,

9.4 30 mol ). After sti 0 t he 4(22
g) 0.1067 nol) in (éﬁfd%' {-}l]ggﬁﬂt_‘)/‘v%g'%d g’& z&ér{dl Oc‘%ﬂe&rﬁ%); .

MAY 2002. WD 99/ 26943 PCT/ US98/ 24523 - 114was sot|[r/red at 0C for 2 h and at
room tenperature f8t€PL8h. The mixture was thed_fd I tered, concentrated in
vacuo, and the residue colum chronato- graphed® 9:1-4:1 hexane/ Et OAc as
eluent) to obtain 27 g of an oil. This progact s dissolved in xylene (300
m.) and heated at 5 215C for 7 h. Columm chrofyat ography (9:1-4:1-2:1
hexanel Et OAc) gave 13.2 g of an oil. The was di ssolved in THF (264 nl)
and DBU (4.9 nL, 0.033 nol) was added. ThRe _mi xture was stirred for 1 h,
diluted with Et QAc (500 nL), washed with ACl{sat), dried (MS04),
concentrated in vacuo, filtered through a inch) of Si02 (eluting 10 )
with Et OAc) and concentrated in vacuo to g \E)ﬁe desi red conpound (13 g,
38 9. ~ HNWR (CDC13) S 1.10 (d, J—GOHTK 12(m1H),165185
(m 2H, 1.92 (m 1 H, (dd, J = 10. 75,
4.0 HZ) 1 H), 2.70 (m Ihﬂ)OFO%%}‘QJ‘ S*EPESS &399 %01(’53 m‘haodmowy‘%nme
(m 1 H, 5.135( AR108&hilet .eq) werdZiSsoNéd n FElF %d)mLﬁaﬁa dodlecsto 784C with

5.0, 0123 i ) viacstiTiogo vaHHI L& mis8 45 M Syl HerneRo R o SabtAS
(492 ng) was addedadaed tihepwide rand a’tter 20 wmune:ﬂethydtéﬂorbphbsphﬂtel—(lz 1o, for 1

h. Th i Xt h I
addedet I)n t(hgr fGi Y\?fa%)'e‘lvéﬁgﬂtaﬁg r ur e rfs}feqr r ed thé‘i%;xﬁfﬁ dé iovﬂ?c) .
The nixture was tHénRTi |Nlénehsetnuoeé$ﬂiemteat wasiaddedand the @M@resema@e 99

Z()Sotl‘_lzt th;:Iesi.Z'ggeg WRATEXOAE, 'thé'o‘ﬁé?ué GQQEGBS Were dRed Wgé@ éokr'fc'_erﬁ:‘ia)l ed aﬂd1
H, 2.58 (m) 1 a‘f%‘%’ﬂ{api‘% '@29g 1('?(?* ]QK%'éOBr% ‘gtgé\{ﬁt‘go H
H O w=ev H=H CHO Th(tBao%)athe désm@d&poﬁtp(olmg Bl NMRT(IDD)O@§ ﬁnz:{;@lyecs Oz,

tol uene (20 30 n.) 1 h d at 0oC
for 16 . The m xt u}%‘%ﬁéégﬁgg ‘raté\(ljgﬁ)naldg@q%ﬁgpd} E(Sﬂdé‘déhﬁa?ﬁg‘ﬁ ene
(16 1 7 MAC 2002 WD 99/ 26943 PCT/ US9812452.3 -115m.) and cooled to OC
Pd(Ph3P)4 (186 ng) was added, followed by tributyitinhydride (1.3 nL, 4.8
nmmol ). The m xture was stirred for 3 h, then chromatographed (4:1-2.5:1
hexane: Et OAc) to give 450 ng (48 %9 of the desired conmpound. ~ H NWR
(CbC13) 8 1.24 (d, J =6.5 H, 3H, 51.0-1.9 (m 1.0H), 2.48 (m 1 H),
2.6-2.7 (m 2H) 3 87 (m 4H) 4.54 (m 1 H), 9 70 (br S, 1 H) Step 8 The

~

added. 10 The m xture was washed wth et tter@e aqueous | ayer was
[




.~ 1 24G,~"~~H ~ M5 (FAB)nfz = 418 CH3 w 24H ,f " ~H ~ (FAB)n]I'FMﬁYg]g?
1T R 241 ,f‘ H ~ I\/B(FAB)nrz 422 'l T F24) ,~""~H~ M5 (FAB)nmz = 4
"I F 24K , ~W0O-99/14943-""~ M5 (FAB)m z = 422 '| F 24L ,~'" " ~H ~ PCTA$¥§R4523
(CbA3) 0.93 (m 1 H), 1.051.38 (m 5H), 1.43 (d, J =6.0 Hz, 3H), ~ 1.
8-2.1 m4H 2.36 m2H2.68 ¢c~8 (, ), (, )upgm 1 H, 3.65(m 1 H, 575
(m 1 H, 6.5-6.65 (m 2H), 7.27 (d, J= 8.0 Hz, 1 H, 7.35-7.5 (m 3H))
7.55 (s, 1 H, 7.81 (d, J=80Hz, 1 H, S75 (s, 1 H. WD 99/ 26943 -118
1 7, MAY 2002 PCT/ US98/24523 The foll owing formul ations exenplify sorre of

t he dosage forns ¢fz taM S4|08V(@4ntj|53'ﬂ5 M2 fach.14 (@1 rmza(at e ‘BQ‘IPOPH

m 10 abt ot anﬁﬁ’??r?r“%fidmﬁ%' byl A ok=goh . SRt b us S )

Corn Starch, Food Grade, as a 10% 30 40 pat i n4Purified Water 4 Corn
Starch, Food G ade®B %0 5 Magnesi um St ear g a ot al 300 700 Met hod of

Manufacture Mx item Nos. 1 and 2 in suit&h X for 10-15 m nutes.
Granul ate the m xture with ItemNo. 3. MII € danp granul es through a 10
coarse screen (e.g., 114", 0.63 cn) if necessgry. Dry the danp granul es.
Screen the dried granul es i f necessary and X With I[temNo. 4 and m x for
10-15 mnutes. Add Item No. 5 and mx for 1 i nutes. Conpress the m xture
to appropriate size and weight on a suitab abl et machi ne. EXAMPLE B -
Capsul es No. ' Ingredient nma/tablet ng/tab 1 Active Conpound 100 500 2
Lact ose USP 106 123 3 Corn ; Starch, Food Grdde 40 70 4 Magnesi um Stearate
NF 4 7 Total 250 700 15 I\/bt hod of Manuf act Br X ItemNos. 1, 2 and 3 in
a, suitable blender for 10-15 mnutes. Add ItgmWo. 4 and mx for 1-3

nutes. Fill the mxture into suitable two-p'e e hard gel atin capsul es on
a suitable encapsul ati hi n 20 The, achl t
fornula | can be deter %gﬁgﬁﬁﬁg} O?Hée P& Wﬁ§¥ é(,(é r8£6e m&%@'m
991 26943 PCT/ Us98e5eSoled 18 OIG With stirrifgs t n-Byityitboed 8.5 rhbof ?a'h?rﬁlmtncﬂutlon
Recept or Ant agi oni; r p
A(pF- F) R(ChA) (hR) (.,%.%Wﬁ’%ﬁpﬁ b}%@ g‘ideé’ngﬂ ?’35}%788 ('ESHHNg SOINQnWas gended
in DMF (250 pl) anmrr@dlfgoprfbmemG.ymlaranrbaqqefd19a)soltalomrré tbeﬁedum tep
attached to the trg gy [ [ tr

rgdt y%b oseaqrﬁdrgaemmzb rﬁrybﬂoer AN /)

Tritiumgas (342 ded S stl at
room t enper at ur e f%@t)uwﬁehwas iﬁr?pmtvr?neﬁfaqt% “F'&‘\é\lg@%ﬁ’r f‘ﬁe excess
tritiumwas regovesgarid dﬂﬁ@ct@%’i‘@drlﬂdF(MgBDé)behb@rﬁtraWéa ghd uted with DVF

of the brude pept ?hﬁdméﬁogarmviaéﬁa e fekie AL R fE B o T e ne
labile tritium Thee §tleicompaunidde HNMR QPELDIdBA2i(d, wattP Hmd 8Heli0-2dze
drying process repgatqfy il'la%ékr U gbhadl, ]ane@tq (l(gk%il-i]_jh.ag'@ﬁﬁ’} RS 1d?‘§§,ﬂl ved

in 0.5 mM of 010 aque us and_pur | LCumagthe f ol T ow
condi tions: 15 collihn}-9/@ee J=18.2, 79 bBim H b24 Bty 2H),; 2. 4D KA 1('%)

. 1% TFA in waser 4, '?'BImOﬂH %Islrdumelﬁm,,gerr@h t;ee(QAécB)Jineru HQOﬂQ)to

40I 60 over 30 mn; I d 21

radi ochem cal puri t;ég 1["§H?P?QT@F‘ \/\Essnlaéo/ﬁg)s %@PQIZ}NB%HQPEE&@AQ%Q&C‘H ~of
14.9 nCi at a sped.®iHz, d&t)j Viody(do¥ =1B5HLi 1Hrol was obt ai ned. 20
Preparation of platelet menbranes Pl atel et genbranes were prepared using a
nodi fication of tHstepet®rod of Natarajan et ajan et al, Int. J.
Peptide Protein Res. i:145-151 (1995)) from
concentrates obtained fromthe North Jersey er (East Orange, NJ)
Wi thin 48 hours of 25 collection. Al steps =3 c:rarrred out at 4 C under
approved bi ohazard safety conditions. Plateletgwere centrifuged at 100 x g
for 20 mnutes at 4 Cto renove red cells. e~supernat ants were decant ed
and centrifuged at 3000 x g for 15 mnutes tdpéllet platelets. Platelets
were resuspended in 10 MM Tris-HCl, pH 7.5, @l mM NaCl, 5 nM EDTA, to 30 a
total volunme of 200 m and centrlfuged at 4466 x g for 10 mnutes. This

step was repeated two additional times. Platelets were resuspended in 5 nmM
Tris-HCl) pH 7.5, 5 M EDTA to a final vol ume “8f approxi mately 30 m and

wer e honogeni zed with z

el | eted at 41000 x. of FouiBEE %p%@%rb&?%?@%@g Sn RO GRESHRLE
1 nM EDTA, 0. 20mmiaiTHi 6f2m) @qu°C angtrabutylaramogiiy dlouide (5r30'21éﬁfﬂn1M| qui d
N2 and stored at -80 C. To conplete WO 991 26943 120 ~ 7, ~A~ 2007?. :
PCT/ US98/ 24523 menbr ane preparation, aliquots were thawed, pool ed, and
honogeni zed with 5 strokes of a Dounce honobgeni zer. Menbranes were pelleted
and washed 3 tinmes in 10 nMtri et hanolam ne-HCl, pH 7.4, 5 mM EDTA, and
resuspended in 20-25 m 50 MM Tris-HCl, pH 7.5, 5 10 mM Mgd 2, 1 nM EGTA,
and 1 %DIVBO Aquuots of rrenbranes wer e frozen |n Irqurd N2 and stored at
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conmpounds tested were found to have I CSO values in the range of 67 -Pmég%z
nM In the ex-vivo C. Monkey Whol e Bl ood PAI, one conpound tested sh

100% aggr eorbiogReaas 3 npk (oral in betahydroxypropyl 35 cyci FdaiS9BR4R3
cosol vent) and another showed 100% aggregation at 10 npk (i.v. infusion
over 30 mn. in 5% dextrose). WO 99/ 26943 8’L23 VWhat is clainmed: 1. A
conpound represented by the structural for %a 10 Y R(CH2)n ", R.. ., Rils
Rs QRL Rp RB B R11 ~ Hei 1 7 MAY 2002 PCT/ US98/ 24523 ~5 or a
pharmaceutically acceptable salt thereof, wherein: the single dotted |ine

represents an opt é@lﬂﬁbnqﬁ’qﬂ@ PQ@jwaE%dé@U@o%vﬁ% L jS'Fﬁtnﬁ QRbRRANt S an

optional single bond; is O- erein nl and
n2 are i ndependen?‘P@'/‘P&ﬁtQ CC’(S‘P’G\V/%% t’ﬂ@(g‘o%fgtjtéo%&?ﬂiufaée b‘("aﬁrﬂd@ﬁj{ an$hthe 3| so
fused R-substitut ﬁﬁlxtete'bxnactadwthsEtCDAted’Heebnyanaf ghtradtsivieré dried3(MgSQ,),

BOR Lieot ™ i EERESA b O G S b RS, GigPr o SohekdfORb
(C1- C6) di al kyl5ani give x@gmpa%tome m@oszempouo@oiﬁ NEERGDCI$E2RO6).4 (M

- NR~-6COR~6 - NR~ ﬁ?ﬂ? N f

di fl uor o(Cé- C6) alé tr FI uor g%%g rk1 %;lfﬁ{cg}(&q@@ ?’mﬂ‘y?“%@‘t%**

al kenyi, aryl (G - 28RaKkylI= 5&@2(@1) 66 aa(ﬂ@en )., 688t 6¢0éF=y15(9}9§s")|2 20l kyl |
het er oar yl ( C2- C5) g 7lse(ra»(|.1,— ltwnzy( @, k), 7398 (0 (=9 6H21! 7.5 ﬁnd

oney st g of M- e B e 1) 815 b, a8 %@/'gysiﬁ Jﬁé 52t '%at?étﬂ%jﬂ

trifl uoro- (CHQB) atigH, focs;ggﬁzgyolqui-lk‘yIE.?mew fahhewﬂaz@soflitﬁéd Calal for! |

aryl (C2 25 C6) al kgny. - y r I a yl
hydr oxy( C~- C6) al k§e4H3zt“ﬁ3?t@9§:§tia@ (rceé?'§ H, 60 Noa): %ﬁ’é&%l gé‘gﬁ

and R2 together f@é6# &N,3BQroup; R3 is H hydroxy, C--Cs al koxy, -SOR-6
-S02R, -C(O OR, %Oélg‘g SR-9, C~-C6 al kyl ¢ hal ogen, fl uoro(Cl-Cs6)al kyI

difluoro(Qy WO 58726943 -124 1 ~ , May 204 R

trifluoro(C~ C6)al kyl, C3-Cg cycl oal kyl, &
aryl (C2- Cg) al kenyl , het eroaryl (C~- (o) al kyI '
hydr oxy( C~- C6) al kyl , am no( Cy- C6) al kyl, ar "
nono-, bi- or tri cycI i c heteroaromatic grou
1 to 13 carbon atons and 1 to 4 heteroato
group consisting of N, Oand S) wherein nitrogen can forman N-oxide
or a quaternary group with a Cl1-C4 al kyl up, Wherein Het is attached to

B by a carbon atomring 10 nenber, and wheleiry the Het group is substituted
by 1 to 4 substituents, W independently s@& 8. fromthe group consisting
of H C~-C6 al kyl; fluoro(Cy-C6)alkyl; difluoro(C~-C6)alkyl;

trifluoro-(C~- C6)-al kyNaHCEBXmgeyth 68l Kydispbrsient ncminearal &y, 0.825 mmol) was

eyt e, SRR G R o elAg v i e
heteroaryl (G - C6) & ky) Aﬂetetrﬂawo(mn@m metigrbypmoagataie 1 68 aB) &leq) Iwas

di h%/?rché)cil %: g agg}&go {@}Mﬁuﬂ%}ﬂ'dmm ﬁ.cétﬁiﬁf&@‘ehyécﬁﬂbl%?é ﬁ%@ﬁé}/'cg

K
al kenyl oxy; hal ogBiti4Clrgaltio seyrat etﬁt -a@dit\@ Maﬂgacted ‘with
- CH20CH2CF3;  ( C1- Q@O)Akahbergamc@(x@)alN&‘lﬁére aﬂede%,Qh@BMbentrated and

oo Ry 20l otRarsarea st (B2 A2 PR Elac) [ BNE g ma 168 %) o
(C1- 08) al kyl , am the titledepmpooRrd. HHINWDClsI:@QF&R% (rar §H), BABI(dsdssh.Ot ut ed

by 1 to 3 subst ut entJ e of
2’25 hal ogen, - Crb QN TEBRAYS 903% BHICH &9 GinAe Bo® A2l P&%“'Sgé‘(m
adj acent car bons Fot3babO Hg ﬁﬁ'kl@%ﬁt@t%‘?‘ e@t%&(@x‘{/ =&-Bilz, 1H)( 3)BIRER8HANd
het ﬁrloarylj_ R21- arzmtz (tﬁrré”SH')thS@(ﬂldaQJ:afEVtQ@HEOﬂ% f@SS”(@dJL-@QSWzthI-@

met hyl enedi o er.oary, erQar S

substituents ?ucgﬁﬂ 1551 %ﬁ”@@ ggﬁ@ % rVngb?‘Pl'/aﬁ é;p-bﬁ lb',%) &bgl('kdx'y)
Cl-C6 al kyl, (C~-960&lﬂ<QI-b)nHRMS(bak(dﬁl{I§)ﬁlgkw5) @NHN0450.2280, foud?,

hydr oxy( C1- CG) al k}a 0 #?) and phenyl; and heteroaryl wherein adj acent
carbon atons form g r% th a Cg. 5 al kyl ene group or a nethyl enedi oxy
group; 35 R4 and R5 are independently selected fromthe group consisting of
H, G -C6 al kyl, phenyl, benzyl and C3-C6 cycloal kyl) or R4 and RS 1 7 MAY
2002 WD 99/ 26943 PCT/ US98/ 245?. 3 - 125t oget her are -(CH2)4-, -(CH2)5- or
-(CH2) 2NR~- (CH2) 2- and forma ring with the nitrogen to which they are
attached; R6 is independently selected fromthe group consisting of H,
Cl-C6 al kyl or phenyl; 5 R~is Hor (Cl-C6)alkyl; R8, RL ~ and Rl1 are

i ndependent|y selected fromthe group consisting of RL and -ORl) provided
that when the opt| onaI doubl e bond |s pr esent, R1~ |s absent and when ring
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2 gar yl (C2C6) al kenyl

orHt hi o( G C8) al kyl ; 5 Het is a
of 5to 14 atons conprised of

i pdependently sel ected fromthe



cf OHOHHO. W HC1 p HHp HHOOOHHH HH\Y HH _ _\ NN F1 ‘HNYNM
CF3 0" ' ,OHO H :HNI CFR3, and' ~7 OOH 1~ CH2CH- FCC H 12. A

phar maceut i gad) o9 POSi tion conprising an effective anount of pcrospadsed 10
of claim1l and a pharnmaceutically acceptable carrier. 13. The use of a
conpound of claim1 for the preparation of a gedicanent for inhibiting
thronmbin receptors. 15 14 The use of a conp8 nd of claim1 for the
preparation of a medicanent for treating thronbosis) atherosclerosis,
restenosi s) hypertension, angina pectoris, 1 7 MAY 2002 -128 5
arrhythm a, heart étgbl +§.e) nyocardi al infarction, glonerul onephritis,

t hrornbotic stroke, Thronmboenbol ytic stroke, perigheral vascul ar di seases,

i nfl ammat ory di sor der s, Theepeastugt of Stere il 468mag.cand6rmmolsyas Assa@ed in 4:1
L. AGE. A AH . A 9. Bf44bHMWARrA85 mg. LiOH (0.25 mi of a 1 M solution in water, 2 e

2eq)
CA[F. A% Au. AYL. A A LoAAFL. A @. AS. A Y . AH. ANF2. Ay3. AE. A5 ALA 0, AA Ly A f{A
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s A s Ay o, Earerte i EORE 3, Rees Al whre.driad (MOROAA o A A
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XequO" C'""ztoje [V]]ca] ca]ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] c”fa] ca] ca] ca! " " ####, SASFSHESSSSS$S' (r* 2,
5K T----- 4.q.00122zupkfa\W]]ca] ca] ca]ca] ca] ca]ca] caU]ca]ca]ca]ca]c”a]calc
a]J ca] ca] ca] ca] ca] cal] ca] ca] ca] c, a] ca] ca] ca] ca] ca]c, a] ca] ca! 24445| 606x6| 6668
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caj] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] cal EFFFF6GE I} 1111
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WV] ca] cal] ca] cal] ca] cadf - Of j vyNRzupke™ ZUhc] XS] ] ] cal] ca] cal] ca] ca] ca]
U c”aU] ca] caU] ca] ca] cal] ca] ca] ca] cal] ca] cal] ca] cal] ca] caUl] ca] cal] ca]

Fiidm

caU] casv#&( -w8Xerymni d*YT] ] ] ca] cal] ca] ca] ca] cal] ca] ca] ca] cal] eairamsviespsal
ca] ca] ca] caU] cal] ca] ca] caU] ca] ca] ca] cal] ca] caU] ca] cal] ca] ca
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| ga\ W d*YSUU] U] ca] cal] ca] caqfﬁn cal] ca] Ay ca] calJFcaU] cd]calc
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1090& ()-< /10M& ()-< /109& ()-< D(< /1109& () -
%9(%9‘?3/ [1090& ()-< /109W& ()-< /109& () - <t X8 #@03’993124523
/1 ()-< /110%& ()-< [1099& ()-< /1098& ()-< /1109& ()-<
?2t X8 /10% =1098& ()- y; 1098& () - é_100/<9& ()-<¢ v'xd?'/
[ NA4 /10108108108( ( $10%3& ()- ( =$109B& ()- =$10%Z7& ()-
0=1098& () - &* _?NA4 /10108] /10%8:& ()-] /10%8: & ()-|
| /10%8:& ()-| /10%8:& ()- “{=10%8:& ()-d.1: <AP_?NA4 /10108|
| /10% /10% 8: & ()-| /10%8:& ()-| /10%8: & ()-|
PQR m%é/lO%S&() | /10%8: & ()-| /10%8: & ()-|
)| /10%8 & ()- 6] ' / VWK\ ~ dhy NA4 10% 8: & ()-| /10%8: & ()-|
I
d

/10% 8: & ()-| /10%8:&'()-4; & ()-
ef ghi j dH, NA4| /10% 8: & () - | A8 ()-| 110%8: & ()-|
| 110%8: & ()-G[ 6]'/jklpth, iNAY ”/10%8 & ()-| 110%8: & ()-]
| /10%8:& ()-| /10%8: & ()-| /10008:&'()-| /10% 8: & () - dH, NA4|
| 110%8: & ()-| /10%8: & ()-| 8- & ()-:| 110%8:& ()-G
1"/ /10%8 &()-| /10%8 & ()-] Mo 8: & ()-] /110%8:& ()-|
“tX<{ 6]'/| /10%8:& ()-| /10% 8: & ()-| /10% 8: &ea$L |
| /10% 8: &()g /10%8 & ()-| 0% 8:& ()-\@X<{ F'/|
G 6] /& /10988 &.R)- /10%8/\g-| 1 10% 8: &) [ 2<{ 6]" /|
| /10% 8: & (7 0%8—&—(9 Me :
, 72% %%  Me
1R=R=H 10 R = TBDMS 11 R = TBDMS
1b R=TBDMS, R =H
1c R = TBDMS, R'—I
O/\,COQH %
83%
13a R = p-H SiMes
12 SiMes 13b R = o-H (73%)
Step 1: To a solution of compound 1b (4.532 g, 24.6 mmol) in THF

5 (15 ml), cooled to O °C under argon, was added a solution of n—BulLi (1.6
M in cyclohexane, 17 ml, 27 mmol). After stirring at 0 °C for 40 min, a
solution of I> (6.24 g, 24.6 mmol) in THF (10 ml) was added and the
reaction mixture was stirred for an additional 15 min. The reaction was
qguenched by addition of water (25 ml) and diluted with hexane (50 ml).

10  The aqueous phase was extracted with hexane (3 x 50 mi). The
combined organic phase was washed with 5% sodium thiosulfate
solution (2 x 50 ml), dried over MgSQ4 and evaporated in vacuo to give
the acetylenic iodide 1c as an orange oil (7.281 g, 95%).

[0]p23 -48.8 (¢ 1.23, CHCI3); IR (CH2Clp) 2200 cm-1; 1H NMR (400

15 MHz, CDCI3) 6 0.11 (s, 3 H), 0.12 (s, 3 H), 0.90 (s, 9 H, C(CHa3)3), 1.40 (d,

=6.5 Hz, 3 H, CH3), 4.63 (q, J=6.4 Hz, 1 H, CH(OTBS)); 13C NMR
(100 MHz, CDCl3) 8 -4.65, -0.31, 18.21, 25.35, 25.76, 60.50, 96.98.
Step 2: To a solution of cyclohexene (6.8 ml, 687 mmol) in
anhydrous pentane (50 ml) stirred at 0 °C under argon was added

20 borane-methyi sulfide compiex (2 M in THF, 16.7 ml, 33.4 mmol). The
solution was warmed to room temperature and stirred for 1 h to give a



/10%8:& ()-| /10%8:& ()-| /10%8: & ()-W?2<{ 6]'/| /10%8: & ()-Q 61]7MlAY20[]2
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/10% 8: & () wio d93@9438: & ()-| /10%8: & ()-]| /10%8 & ()-| /10%1’831&1f(9ﬁ12|1523
110% 8: & ()-wW ?#| /10%8:& ()-| /10%8: & ()- /10%8 & ()-§ 6]'/]
/10%8: & ()-| /10%8:& ()- pPO /10% /10% 8 - /10%8&() |
/10%8: & ()-| /10%8:& ()-| /10%8: & ()-| /1%/08 & -] 110% 8: & ()-
| " #$%RdAH, O /| /10% 8: & ()-| /10%8: & ()-:| /10%8 &() | /110%8: & ()-|
110% 8: & () - 6] 1& ()-=>1$& 6]'/| /10%8:& ()-| /10% 8: & ()-|
/10% 8: & /1 0%
/10% 8: & 8I /1 Qoguoi gl; Spe n%fb%}c whic )W / ?%héﬂ ﬂ'eh'lfwagﬁ@&?f%@‘rd
/10% 8: & () - EFI YZOv & {""6? /Fhﬁfewlﬁn& %aFQO'@]OW&PS/SrUtﬁﬂaat&OPM
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as a yellow oil. Purification by column chromatography on silica gel
10 (hexane) gave cis-vinyl iodide 10 as a colorless oil (7.167 g, 84%).
[a]p2® +68.1 (¢ 0.79, CHCI3); IR (KBr pellet) 1610 cm-1; 1H NMR (400
MHz, CDCI3) 6 0.13 (s, 3 H), 0.16 (s, 3 H), 0.95 (s, 9 H, C(CHg)3), 1.27 (d,
J=6.4, 3 H, CHg), 4.56 (dq, J=6.4, 6.2 Hz, 1 H, OCH), 6.18 (d, J=7.6 Hz, 1
H, HC=CH)), 6.28 (dd, J=7.6, 7.6 Hz, 1 H, CH=CHI); 13C NMR (100 MHz,
15 CDClg) 8 -5.15, -4.95, 17.80, 22.37, 25.29, 71.63, 78.25, 145.09.
Step 3: To a solution of PdCix(PhCN)2 (58.1 mg, 0.15 mmol) and
Cul (58.8 mg, 0.31 mmol) in piperidine (3 ml) was added a solution of the
cis-vinyl iodide 10 (303 mg, 0.97 mmol) in anhydrous THF (3 ml). This
was followed by addition of (trimethylsilyl)acetylene (0.35 ml, 2.48 mmol)
20 which was accompanied by a color change from dark green to pale
green and then to black over 5§ min. The solution was stirred at room
temperature under argon for 18 h. The solvents were removed in vacuo
and the mixture was purified by flash chromatography on silica gel
(hexane, followed by 5% EtOAc in hexane) to give the product 11 as a
25 yellow oil (267 mg, 98%).
[a]p2® +128.7 (¢ 0.745, CHCIg); IR (CH2Cl) 2151, 1252 cm-1; 1H NMR
{400 MHz, CDCl3) 6 0.12 (s, 3 H), 0.15 (s, 3 H), 0.25 (s, 9 H, Si(CH3)3),
0.95 (s, 9 H, C(CH3)3), 1.29 (d, J=6.2 Hz, 3 H, CH3)}, 4.89 (dq, J=8.5, 6.3
Hz, 1 H, OCH), 5.46 (d, J=11.0 Hz, 1 H, CH=C), 5.97 (dd, J= 8.5, 11.0 Hz,
30 1 H, C=CH); 13C NMR (100 MHz, CDCl3) 6 -4.88, -4.58, 1.08, 18.21,
23.61, 25.91, 67.03, 99.53, 101.13, 107.40, 148.86.; MS (Cl/CH,) 283
(MH*), 267, 225.
Step 4: To a solution of the protected enyne 11 (1.744 g, 10.38
mmol) in CH30H (30 ml) was added TFA (0.6 ml). The reaction mixture
35 was stirred at rt for 2 h. The solvent was removed in vacuo and the
residue was diluted with EtoO (40 ml) and water (40 ml). The aqueous
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and dienoic acid 3 (2.414 g, 15.9 mmol). The reaction mixture was
stirred at room temperature under argon for 18 h. The solvents were
removed and the mixture was diluted with EtOAc (300 ml). The organic
phase was washed with water (150 ml), 0.5 N HCI solution (2 x 100 m!),
and brine (100 mi) and dried over anhydrous MgSO4. Evaporation
under reduced pressure yielded the ester 12 as a brown oil (2.601 g,
83%). An analytical sample was prepared by further chromatography on
silica gel (5% EtOAc in hexane).

[a)p2® +190.7 (¢ 1.04, CHCI3); IR (CH2Cl2) 2151, 1715 cm-1; 1H NMR
(400 MHz, CDCl3) 6 0.20 (s, 9 H, C(CHas)3), 1.40 (d, /=6.4 Hz, 3 H, CHg),
1.58-1.66 (m, 2 H, CHy), 1.66-1.73 (m, 2 H, CHy), 2.10-2.18 (m, 2 H,
CHy), 2.23-2.30 (m, 2 H, CHp), 5.57 (dd, J=11.0, 1.1 Hz, 1 H, C=CH), 5.76
(d, J=15.6 Hz, 1 H, CH=C), 5.86 (dq, J=6.44, 7.56 Hz, 1 H, CH=C), 5.97
(dd, J=7.8, 11.0 Hz, 1 H, CH=C), 6.22 (t (broad), J=4.0 Hz, CH=C), 7.31
(s, 1 H, CH=C); 13C NMR (100 MHz, CDCl3) 6 -0.203, 19.81, 21.98,
22.01, 24.07, 26.40, 69.02, 100.20, 101.51, 110.35, 114.55, 134.85,
138.77, 143.55, 148.21, 166.65; HRMS (FAB): Calcd for C1gH27028Si
(M+) m/e 302.1702, found m/e 302.1695.

Step 5: To a solution of intermediate 12 (2.125 g, 7.03 mmol) in
anhydrous, degassed toluene (25 ml) was added TEMPO (1 mg). The
solution was heated in a sealed tube at 185 °C for 2.5 h. The reaction
mixture was cooled to room temperature, added DBU (1 ml) and stirred
for 30 min. The mixture was diluted with EtOAc (300 ml) and washed
with water (100 ml), 0.5 N HCI solution (2 x 100 ml), and brine (100 mi).
The organic phase was dried over anhydrous MgSQy, filtered and
evaporated to give the crude product as a yellow oil (2.290 g).
Purification by chromatography on silica gel (8% EtOAc in hexane) gave
the tricyclic derivative 13b as a pale yellow oil (1.541 g, 73%).

AY 2007

L& G{ 6]' /pPO| /10%8:& ()-| | /10%8:& ()-| /10%8: & ()-| 17M
c& (-] /10%8: & ()-| /10%8:&'()-| /10% 8: & ()-dH, 0] /10% 8: &Z i
& () 8: &() 110%8: & ()-| /10%8:& ()-G 6]

&E d’fé’%"g‘( & ()- 150 & ()-| /10%8 & ()-| /10%%%’9%8’23]“/6{
100/8 & ()- iTons & ()-| /10%8: &(23 110%8: & ()-| /10%8:& ()-|
& $347DOG{ 6G{ 6]'/| /10% 8:& ()-[6710% 8: & ()-| /10% 8: & ()- |
L& ()-456789: ; t X<{ 6Q /10% 8: &() | 0% 8 & ()-1 /110%8: & ()-%

& ()-| /10%8:&() | /109%8:& ()-| /10%8:& ()-; 20GH Wt X<{ 6Q

& -



8:& ()-dH, 8 /| /10%8:& ()-| /10%8:& ()-| /10%8: & ()- 17 MAY 2007
/10%8: & ()-:| /10%8:& ()-& 6]'/h,8 /| /10%8:& ()-| /10% 8: & () !
110% 8: & ()wb 96468438: & ()-| /10%8: & ()-| /10%8: & ()-| /10%PETAPP24238 /|
/10%8: & ()-| /10%8:& ()-| /10%8:& ()-| /10%8:& ()-:| /10%8:& ()-Q
6]'/IP8 /| /10%8:& ()-| | /10%8:& ()-]| /1_%%3_8:&'()4 /10% 8: & () - |
/10%8: & ()-| /10%8:& ()-| /10%8:& ()-dH, 8 /| /10%8: & ()-|
/10% 8: & () - & /10%8 & ()-:| 110%8:& ()-| /10%8:& ()-G 6]'/t,8 /I
6]@/} /1gi>/o§s| -1 /10%8: & ()-| /10%8:& ()-| /10%8: & ()-| /10% 8: & () -
a ! _ — 0, WI&
| 3: 10%98&" () -| 8? *‘(% !(E %8%'811 '/'ﬂ%é ’/?%7@ 1768 MR
Io;f igzﬁgz 8-\/1(1%@0\%9:09?&!#)‘&@9%@5 (O H, s;(ci-t}%)q@«gs (gddd, J=12.0, 10.5,
= 0, - \i 0, 0/
/ 10999& ()-h /10())%%9 %H’Zﬂ%&éﬂﬁ%é ﬂ'hom 7 ?’h ) %q fr“ 1JP~eE /h
L e e e Ak

W& () - 9 BIAYEOR) (3.28(F 8
/ 1009& ()-h 10%9 & ( qs?a 0 é
/10%99& () - pPOh /Hby bigbé f‘ ﬁé) ’IbG{}g'd&BéEl)—(#Hajﬂ é%%gd()f‘ 9 Hgodbdk ()-n
; iggggg 8E ; 18399& () -mcmmemq Ml-}z (Cmtglgb SOTOUR! 2(1}291 (3&89@9&7@) 390949h
/ 109998 ()-h / o%ggé%’ %%Péo%é‘/é% | d0V857 B, BE DL, 1b¥EE 4 13,18, {4918]

175.75; HRMS (FAB) Calcd for C1gH2702Si (MH+) m/e 303.1780,
10 found m/e 303.1775.
Step 6:

15 SnBuj

Alkyne 14 (1 g), generated by desilylation of 13b using K2CO3 in
CH30OH, was dissolved in toluene (20 ml) in the presence of tributyltin
15  hydride (1.75 ml) and AIBN (100 mg), and the mixture heated at 120 °C
for 2 h. The solution was poured onto a column of silica gel, and the
desired product eluted with EtOAc-hexane (5:95).
TH-NMR (CDClg3): 8 0.8-0.9 (m, 9H); 1.2-1.6 (m); 3.2 (m, 1H); 4.5 (m, 1H);
5.3 (s, 1H); 5.75 (dd, J = 8.3, 18 Hz, 1H); 6.05 (d, J = 18 Hz, 1H).
20 Step7:
A solution of 15 (224 mg), 6-bromopicoline (356 mg), and
Pd{PPh3)4 (50 mg) in toluene (4 ml) was heated overnight in pressure
tube at 120 °C. The resulting solution was poured onto a column of
silica gel and the title compound eluted with EtOAc-hexane (5:95 to
25 10:90) mixtures.
"H-NMR (CDCl3): & 1.35 (d, 6 Hz, 3H); 2.46 (s, 3H); 3.2 (m, 1H); 4.5 (m
1H); 5.3 (s, 1H); 6.5 (m, 2H); 6.9 (d, 1H); 7.1 (d, 1H); 7.5 (1, 1H).

Using a similar procedure, compounds of the following structure
30 are prepared, wherein the variables are as defined in the following
Table 2:
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The compound numbers used in the following steps correspond
to those shown in reaction Scheme 3, above. )
5 Step 1: A solution of THP-ether 18 (2.8 g, 20 mmol) in dry THF (100 mi)
was cooled to -78 °C and n-BuLi (25 mmol, 10 ml, 2.5N in hexanes) was
added dropwise. After 15 min at that temperature, benzyl chioroformate
(3.75 mi, 25 mmol, 95% pure) was added dropwise. The resulting
solution was stirred at -78 °C for 2 h and the reaction quenched by
10 addition of NH4Cl (sat. sol). After reaching room temperature, the
reaction mixture was diluted with EtoO (50 ml) and washed with brine.
The organic phase was dried (MgSO4) and solvents removed in
rotavapor, yielding 7.0 g of crude ester 19. 'H NMR (CDCl3) & 1.3-2.0
(m, 6H), 3.6-3.9 (m, 2H), 4.45 (s, 2H), 5.27 (s, 2H), 7.40 (m, 5H).
15 Step 2: Crude THP-ether 19 (7.0 g) was dissolved in CH30H (15 ml)
and a catalytic amount of PTSA (250 mg) added at room temperature.
After 15 min, the solution was diluted with EtoO and brine, and the )
organic phase washed with NaHCO3 (sat. sol.) and brine, and dried
(MgSO0g4). Solvents were removed in rotavapor, yielding 4.6 g of crude
20 alcohol 20. TH NMR (CDClg) 3 4.45 (s, 2H), 5.27 (s, 2H), 7.40 (m, 5H).
Step 3: Crude alcohol 20 (4.6 g) was dissolved in CH2Cl2 (50 ml)
containing DMAP (catalytic amounts) and Et3N (3 ml) at 0 °C.
Cinnamoyl chloride (3.3 g, 20 mmol) was added and the mixture stirred
at 0 °C for 30 min. The resulting suspension was diluted with Eto0 and
25 water, and the organic phase successively washed with NaOH (10%, 50
ml), HCI (2N, 50 ml) and brine, dried (MgSO4) and the solvents removed
in rotavapor, yielding crude ester 21 (7.2 g). TH NMR (CDClg) 6 5.0 (s,
2H), 5.27 (s, 2H), 6.50 (d, J = 16 Hz, 1H), 7.40-7.70 (m, 10H), 7.80 (d, J =
16 Hz, 1H).
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Step 5: Lactone 22 (0.9 g) was dissolved in CH30H (40 ml) and
hydrogenated under 60 psi of total pressure in the presence of PtO2
10 (150 mg) for 14 h. The catalyst was filtered off through a celite bed, and

) the solvent removed in rotavapor. Acid 23 (270 mg, 41%) crystallizes
from EtOAc and hexanes. 'H-NMR (CDCl3) § 2.93 (dd, 3.2; 15.3 Hz, 1H),
3.52 (dd, J = 7.8; 15.3 Hz, 1H), 3.23 (m, 1H), 3.55 (m, 1H), 3.61 (d, J =
3.2 Hz, 1H), 3.7 (dd, J =5.5; 9.5 Hz, 1H), 4.44 (t, J = 9.2 Hz, 1H), 7.1-7.2

15  (m, 4H).

Step 6: Carboxylic acid 23 (0.18 g) was suspended in CH2Cl2 (5 mL)
containing (COCI)2 (0.15 ml) under an N» atmosphere at room
temperature. A drop of DMF was added and the resulting mixture stirred
at room temperature for 1 h. Solvents were removed in rotavapor, and

20 the crude solid obtained was washed twice with toluene, removing the
solvent in rotavapor. A white solid results, which was treated with a
solution of toluene (5 ml) and tributyltin hydride (0.3 ml) containing
catalytic amounts of Pd(PPhg)4 at 0 °C. After 2 h, the mixture was
diluted with Et2O and the organic phase washed with brine.

25 Chromatographic purification afforded aldehyde 24 (95 mg, 56% vyield)
as a solid. 'H-NMR (CDCl,) & 2.75 (ddd, 1.0; 7.1; 15.5 Hz, 1H), 3.52 (dd,
J=2.3; 156.5 Hz, 1H), 3.5 (m, 1H), 3.64 (d, J = 1.8 Hz, 1H), 3.78 (m, 1H),
3.83 (dd, J =4.7; 9.2 Hz, 1H), 4.55 (1, J = 9.1 Hz, 1H), 7.2-7.4 (m, 4H);
9.56 (s, 1H).

30 Step 7: A solution of phosphonate 25 (125 mg, 0.45 mmol) in dry THF
(10 mi) at 0 °C was treated with n-BuLi (0.2 ml, 0.5 mmol, 2.5N in
hexanes). After 15 min, a solution of aldehyde 24 (95 mg) in dry THF
was added. The resulting solution was stirred at that temperature for 30
min, and diluted with EtoO and brine. The organic phase was washed

35 with brine and dried (MgSO4). Solvents are removed in rotavapor, and
chromatographic purification affords the title compound (50 mg, 32%).
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Using a similar procedure, compounds of the following structural
formulas were prepared, wherein the variables are as defined in the
table:

H/g
’ )
Ex. Q Het Physical Data
3A ﬁ]@ "y MS m/z
Y P OCH; N7 | 480(18), 403(28),
402(100), 401(14)
OCHj
38 ,:" ¢Ha ~ HRMS (MH+)
rj N7 found: 386.1756
‘71. SN
3C | X HRMS (MH+)
";j@ocm found: 466.1625
3D QCH3 ~ HRMS (MH*)
:@ N*Y | found: 402.1709
"'l-. S
OCH,
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5 EXAMPLE 4
(+)-(3R,3aS5,4S,4aR,8aS5,9aR)-Decahydro-4-[( E)-2-[5-[3-
(trifluoromethyl)phenyl]-2-pyridinyllethenyl]-3-Methyinaphtho-
[2,3-c}furan-1(3H)-one
o}

Step 1:

10 OH oTt
Triflic anhydride (46 ml, 0.275 mol) was added dropwise to a

stirred solution of 3-hydroxy-6-methylpyridine (10 g, 0.092 mol) in
pyridine (200 ml) at 0 °C and stirred at 0 °C to room temperature for 16
h. The mixture was poured into ice-water (300 ml) and extracted with

15 Etp0. The Et20 layer was washed with water (2 x 150 ml) and brine,
dried (MgSQa), and concentrated in vacuo to give the desired product
(18.7 g, 83%) as a brown oil. TH NMR (400 MHz, CDClg) 6 2.67 (s, 3H),
7.32 (d, 1H, J= 8.5 Hz), 7.57 (dd, 1H, J= 8.6, 2.8 Hz), 8.53 (d, 1H,
J=2.8Hz). MS (ESI) m/z242 (MH+), 100%); Anal. calc'd for

20 C+HgFaNO3S: C, 34.86; H, 2.51; N, 5.81. Found: C, 35.24; H, 2.48;
N, 5.54.



yi @/ ( /1098& ()- abcgiknl L, /1098& ()- /1098& ()- /1098& ()- 1 10%8& { \my
1098& ()- /109B& ()- /1098& ()-np|iwW;IL, /1 /1098& ()- /1098& ()-G&

yi @/ /10%9%9-9 1098& ()-_2, /1 /10%8& ()- /109B& ()- / 108@& dokn4s23

098&’ ( 0 éﬁ- 1 1098& ()-W ?2# /1098& ()- /1098& ()- /109B& ()-G

Wyj @/ /1098& ()- /109B& ()-pPO /10% / 109B& ()- /109B& ()- /10%8& () -

1 1098& ()- /1098& ()- /1098& ()- /1098& (8% 2# /1098& ()- /1098& ()-
110988 ()-G Wyj @/ /1098& ()- /1098& ()-pP0 /10% / 1098& ()- /1098& () -
1 1098& ()- /1098& ()- /1098& ()- /1098& ()- /1098& ()-dH, 0 / /1098& ()-
11098& ()- /1098& ()- /1098& ()- /1098& ()-G Wy @/ p(0G Wyj @/
/10988 ()- /10%&Kaf)p: /1098& ()- /1098&]()- /1098& ()- _?0G[ Wyj @/
11098& ()- /1098& ()- /1098& ()- /1098& (- /10%8& ()- 710%8& ()- + 720G

WMYyE Wmyj @/ /1098& ()- /1098& ()- /1
/1098& ()- /109B& ()- /109B& ()-% /109 ()- 71109B& ()- /109B& () -
/1098&' ()-37; 2@AW t X<{ W(yG / 1098& () - j@/ /1098& ()- /109B& () -
/ 1098&' () - ABCDEFGKt X8{ W(yG / 1098& ()- /1098& ()- /1098& ()- /1098& ()-
1 1098& () - o0 a solution of the product of Step 1 (8.5 g, 34.5 mmol) and 3-

trifluoromethylphenylboronic acid (10 g, 55 mmol) in toluene (100 ml)
was added EtOH (25 ml), K2CO3 (14.3 g, 104 mmol) in H20 (50 ml) and
5 Pd(PPh3)s (400 mg, 0.345 mmol). The mixture was heated in a closed
' pressure tube under Ar at 120 °C for 16 h. The mixture was diluted with
EtOAc, washed with 5% NaOH and brine, dried (MgSQy4), and
concentrated in vacuo. Flash chromatography of the residue on a silica
gel column with EtOAc:hexane (10:90, then 20:80) as eluent gave the
10  desired product (6.7 g, 82%) as yellow solids. TH NMR (400 MHz,
CDCl3) 4 2.68 (s, 3H), 7.32 (d, 1H, J= 8 Hz), 7.62-7.90.(m, 5H), 8.79 (d,
1H, J= 2 Hz). Anal. calc'd for C13H1oF3N0.10 HoO: C, 65.32; H, 4.30;
N, 5.86. Found: C, 65.27;, H, 4.44; N, 5.78.
Step 3: (E10),0P.

Z°N
\l

& ()- 1109B& ()-,-./0123t X<{ WyG

CFs
15 Using a procedure similar to that described in Example 1, Step 8,
\ treat the product of Step 2 to obtain the desired product (8.84 g, 85%) as
) atan oil. TH NMR (400 MHz, CDCl3) & 1.36 (1, 6H, J= 7 Hz), 3.56 (d, 2H,
J=22 Hz), 4.19 (dq, 4H, J= 7,7 Hz), 7.58-7.96 (m, 6H), 8.84 (d, 1H, J=
2 Hz); MS (FAB) m/z 374 (MH*, 100%); Anal. calc'd for
20 Cq7H19F3NO3P«0.25 H20O: C, 54.04; H, 5.20; N, 3.71. Found: C,
54.22; H, 5.54; N, 3.93.
Step 4:; Treat the product of Step 3 in a manner similar to that described
in Example 1, Step 9, to obtain the title compound.
TH NMR (400 MHz, CDCl3) 8 0.83-2.03 (m, 12H), 1.49 (d, 3H, J = 6 Hz),
25 2.38-2.51 (m, 2H), 2.72-2.81 (m, 1H), 4.79-4.88 (m, 1H), 6.57-6.73 (m,
2H), 7.30~7.95 (m, 6H), 8.85 (d, 1H, J= 2 Hz); MS (FAB) m/z 456 (MH*,
100%). HCI salt: off-white solids; [0]22p = +17.0° (c 0.33, MeOH); Anal.
calc'd for Co7HogF3NO2eHCI#0.50 HoO: C, 64.73; H, 6.04; N, 2.80.
Found: C, 64.57; H, 6.32; N, 2.94.



/109%B& () - /1098& ()-KQT af Wt X8{ W(yG / 1098& ()-G[ W(yj @/ /109B& (-

] 1098& ()- /109B& ()-fknty| ?8{ WyG /1098& ()- /109B& () - /10%&'(§-MAY2002
110988 () - MOYBBNY - /10988 ()-W ?28{ WyG /1098& ()- G W yj @LCT/USI@&:] ) -
11098& ()- /109B& ()-tX8{ WyG /1098& ()- /1098& ()- /109B& ()- /109B& ()-
/109%8& ()- /1098& ()- /10%8& ()-7tX8{ Wy .gdyj @/0 /10%8& ()- /109B& ()-
110988 ()- /109B& ()-tX<{ WyG /109B& ()- /10%8& ()- /109%B& ()-% / 109B& () -
1 1098& ()- /109B& ()- /1098& ()-7tX<{ WMyGS Wyj@/0 /1098& ()- /1098& ()-

11098& ()- /1098& ()-tX<{ WyG /1098& ()- /1098& ()- /1098& ()-% / 10%8& () -
/1098 ()~ 110968 () - FROMREIUr ABEIAERAL (9 rBhiod s Geléribd YRR do Borain
11098& ()- /1098& ()- /1098 %i% & / 109 978 ooy "
=$- 109%=7& ()- =1098£qmeoun 5 16%%“{18 vV60%3I /10%3& (O)- |
/ 10988 () - Y—10%3& () -N1QF8K '

FO=$- 1098& ()- % _?vV60%@!
| /1098& ()- | /10%3& (§

G {1nW/I /10%8& ()- |
/ 1098& () -

/ 1098& () -
/1 10988& () -

5 4A: The product of Example 4 (21 mg, 0.050 mmol) was stirred under
Hz2 (1 atm) over Pd/C (30 mg) in CH3OH (10 mL) at room temperature for
8 h. The mixture was filtered and the filtrate was concentrated in vacuo
to obtain 4A (52 mg, 88%) as semi-solids. [a]22p = -35.1° (¢ 0.69,
MeOH); MS (FAB) m/z 458 (MH+, 100%).

10  4B: To a solution-of the product of Example 4 (20 mg, 0.044 mmol) in
CH2Cl2 (1 mL) was added m-CPBA (11 mg, 0.066 mmol) at room
temperature. The mixture was stirred at roem temperature for 16 h. The
mixture was diluted with CH2Clz, washed with NaHCOg3 (sat.). dried
(MgS0Q4), and concentrated in vacuo. Preparative TLC separation of the

15  residue with CHoClo:CH3OH (95:5) as eluent gave 4B (19 mg, 91%) as
off-white solids. [0]24p = +23.3° (¢ 0.43, CH30H); MS (ESI) m/z 472
(MH*, 100%).
4C: The product of Example 4 (21 mg, 0.050 mmol) was heated with
Se0; (0.2 mg, 0.23 mmol) in 1,4-dioxane (2 mL) at reflux for 40 min.

20 The mixture was concentrated in vacuo. Preparative TLC separation of
the residue with EtOAc:hexane (40:60) as eluent gave 4C (17 mg, 80%)
as white solids. [a]20p = +42.8° (c 0.65, CH3OH); MS (FAB) m/z 472
(MH+, 100%).

The product of Example 4 is treated as described below to obtain

25 the compounds of Example 4D and 4E:



| /1098& ()- | /1098& ()- | /109B& ()- | /1098& ()- | /1098& () - 17 MAY 2002
OPQRSTUdH, O /1 /1098& ()- | /109B& ()- | /109B& ()- | /1098& ()- |

/ 1098& ()- V@) 9$/26%% / UVW i h, 0l /1 /1098& ()- | /1098& ()- | PCOASS/T4523 |
/1098& ()- | /1098& ()- | /1098& ()- | /1098& ()- ijklnmmodH, 0l /I

/1098& ()- | /1098& ()- | /109B& ()- | /10%48& ()- | /109B& ()- G
{1nW/opgrvwxp(0Gg {1nW/I /1098& ()- | /1098& ()- | /1098& ()- |

/1098& ()- | /1098& ()- xyz|}~pT8{ {1l /109B& ()- | /109B& ()- | /109B& () -
| /1098& ()- | /109B& ()- | /1098& ()- | /10%3&'() hpT8{ {1l /109B& ()- |
/10988 /1098& ()- & /109B& ()e bH/;LO%B&() |/ b6 AB&() | /1098& () -

dH, 81 /1098& ()- | /109B& ()- lom) /%
0
Hé\*:| H T A

1 7N
\l

/Il

4D 4E

CFsa CF3
4D: LiN(TMS)> (0.6 mL, 0.60 mmol) was added to a solution of the
product of Example 4 (227 mg, 0.50 mmol) in dry THF (5 mL) at -78 °C
and stirred at -78 °C for 30 min. and at room temperature for 1 h. A
) 5 solution of (10-camphorsulfonyl)oxaziridine (137 mg, 0.60 mmol) in dry

THF (2 mL) was added at -78 °C and stirred at -78 °C for 3C min. and at
room temperature for 2 h. The mixture was neutralized with saturated
NH4CI solution and extracted with EtOAc. The organic layer was
washed with brine, dried, and concentrated in vacuo. Flash

10 chromatography of the residue on a silica gel column with EtOAc:
hexane (40:60) as eluent gave 4D (100 mg). MS: 472 (MH+).
4E: LiN(TMS)2 (0.6 mL, 0.60 mmol.) was added to a solution of the
product of Example 4 (227 mg, 0.50 mmol) in dry THF (5 mL) at -78 °C
and stirred at -78 °C for 30 min. and at room temperature for 1 h. A

15  mixture of paraformaldehyde (225 mg, 2.5 mmol) in dry THF (2 mL) was
added at -78 °C and stirred at -78 °C for 30 min and at room
temperature for 2 days. The mixture was neutralized with saturated

) NH4C! solution and extracted with EtOAc. The organic layer was

washed with brine, dried, and concentrated in vacuo. Flash

20 chromatography of the residue on a silica gel column with
EtOAc:hexane (40:60) as eluent gave 4E (30 mg). MS: 486 (MH+).

EXAMPLE 5
AH_H




/1098& ()- G {1nW/1LOI /109B& ()- | /109B& ()- | /109B& ()- | /10YB& MW 200
| /1098& ()- | /1098& ()- | /1098& ()- xX8ILOl | /1098& ()- | /1098& 3 I
[ 109B& ()- WO/M9ReBE ()- G {1nW/ _ 20l | /1098& ()- | /1098& PLINYS98/245
/10988 ()- | /1109B& ()- | /109B& ()- | /109B& ()- dH, 0l /109B& ()- |

/109B& ()- | /109B& ()- | /1098& ()- )| /1088& ()- G {1nW/hHOl /109B& ()-
| /1098& ()- | /1098& ()- | /1098& ()- | /109B& ()- | /1098& ()- |

/10988 ()- dH, 0l /1098& ()- | /1098& ()- | /1098& ()- | /1098& ()- |

/1098& (Y- G {1nW/pPOl /1098& ()- | | /1098& ()- | /1098& ()- |
11098& ()- | /10%kds §)- | /1098& ()- | /1098& ()- dH, Ol /109B& ()- |
11098& (Y- | /1098& ()- | /1098& ()-

TiO 0
\&>

To a solution of 1,4-cyclohexanedione mono-ethylene ketal (10 g,

64 mmol) and 2,6-di-tert-butyl-4-methylipyridine (21 g, 102 mmol) in
5 CH2Cl2 (350 mL) at room temperature was added triflic anhydride (16

mL, 96 mmol) and the mixture was stirred for 16 h. The mixture was
washed with NaHCOg3 (sat.). The organic layer was dried (MgSOg4) and
concentrated in vacuo. Flash chromatography of the residue on a silica

gel column with EtOAc:hexane (5:95 then 10:90) as eluent gave the
10 desired product (13.4 g, 72%) as a clear oil.

Step 2:
MeOQC =
\/\O\o)

0
To a solution of the product of Step 1 (13 g, 46 mmol) in DMF

(150 mL) was added methyl acrylate (8.4 mL, 92 mmol), EtsN (19 mL,
15 138 mmol), and Pd(PPh3)2Cls (1.62 g, 2.3 mmol). The mixture was

stirred at 75 °C for 10 h. The mixture was diluted with NH4Cl (sat.) and

extracted with ether. The organic layer was washed with brine, dried

(MgSO0y4), and concentrated in vacuo. Flash chromatography of the

residue on a silica gel column with EtOAc:hexane (15:85) as eluent
20 gave the desired product (3.15 g, 89%) as a clear oil.

Step 3:
HO,C
S

@)

To a solution of the product of Step 2 (9.15 g, 40 mmol) in THF:
CH3OH (450 mL, 1:1) was added NaOH (225 mL, 10%). The mixture
25 was stirred at room temperature for 3 h. The mixture was diluted with
water, washed with CH2Cl», acidified with 10% HCI, and extracted with
EtOAc. The organic layer was washed with brine, dried (MgSQOy3), and
concentrated in vacuo to give the desired compound (8.00 g, 95%) as
light-yellow solids.
30 Step 4:
The product of Step 3 was treated in a manner similar to that
described in Example 1, steps 3 through 6 and 9 to obtain the title
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/1098& ()- WOPose® ()- | /1098& ()- | /1098& ()- (136EF7?20GPOTESISR4RW / |
/10988 ()- | /1109B& ()- | /109B& ()- | /10%B& ()- FGH JKLM X<{ {1d

/10988 ()- | /109B& ()- | /109B& ()- % /1088& ()- | /1098& ()- |

/10988 ()- | /109B& ()- MUYZ[WtX<{ {1d /1098& ()- G {1nW/| /1098& ()-
| /1098& () -
/10988 ()- |
/10988 ()- |
yz{|}~t T8l [/

/
/
/
| /1098& ()- [\]"_"aetX8{ {14 /109B& ()- | /1098& ()- |
/1098& ()- | /109B& ()- | /1098& ()- | /109B& ()- ei uvwxyw ?#l
[ 10%8# )undl(rédé?ﬁ@t&') @s-offavhitédlids; MOYB&) 7z 514 INABE () -
10988 /3)0%3&' O)- |
00%).
The product of Example 5 is treated as described below to obtain
the compounds of Examples 5A, 5B and 5C:

AH_H

10%8& ()- | /1098& ()- | /1098& () -

) CFa

5A: A mixture of the compound of Example 5 (65 mg, 0.13 mmol) and
HCI (2 mL, 5%) in acetone (2 mL) was stirred at reflux temperature for 16
h. The mixture was neutralized with NaHCO3 (sat.) and extracted with

10  EtOAc. The organic layer was washed with brine, dried (MgSQy4) and
concentrated in vacuo. Preparative TLC separation of the residue with
EtOAc:hexane (40:60) as eluent gave 5A (42 mg, 71%), the HC! salt, as
white solids. MS (FAB) m/z 470 (MH+, 100%).
5B: To a solution of 5A (70 mg, 0.15 mmol) in THF:CH30H (10 mL,

15  1:1) was added NaBH4 (11 mg, 0.30 mmol). The mixture was stirred at
room temperature for 10 min. The mixture was diluted with NH4CI (sat.)
and extracted with EtOAc. The organic layer was washed with brine,
dried (MgSO4) and concentrated in vacuo. Preparative TLC separation
of the residue with EtOAc:hexane (60:40) as eluent gave 5B (39 mg,

20 55%), the HCI salt, as white solids. MS (FAB) m/z 472 (MH*, 100%).
5C: To a solution of 5A (70 mg, 0.15 mmol) in dry THF (5 mL) was
added K-Selectride® (0.23 mL, 0.23 mmol, 1.0 M in THF) at -78 °C. The
mixture was stirred at -78 °C for 1.5 h. The mixture was diluted with
NH4CI (sat.) and extracted with EtOAc. The organic layer was washed

25  with brine, dried (MgSQO4) and concentrated in vacuo. Preparative TLC
separation of the residue with EtOAc:hexane (60:40) as eluent gave 5C
(45 mg, 63%), the HCI salt, as white solids. MS (FAB) m/z 472 (MH+,
100%).



| /1098& ()- | /10%8& ()- | /1098& ()- dH, 8l /1 /1098& ()- | /10@;&@2
/1098& ()- | /11098& ()- | /1098& ()- G {1nW/p(8G {1nW/| /10%8&"(

1 1098& ()- WO dmB& ()- | /1098& ()- | /1098& ()- _?8G {1nWPCT/USTABERY( ) -

| /1098& ()- | /1098& ()- | /109B& ()- | /10%3&() | /1098& ()- 778G {1Q
{1nW/1 /1098& ()- | /1098& ()- | /10%3&()9 11098& ()- tX<{"{1G

110988 ()- | /1098& ()- | /10%8& ()- % /1098& ()- | /109B& ()- |

/1098& ()- | /10%8& ()- WtX<{ {1G /109%B& ()- G{ {1nW/1 /109%8& ()- |
11098& (Y- | /10%8& ()- tx8{ {1 /1098& ()- | /1098& ()- | /109B& ()- |
[1098& ()- | 11098& ()corhpbddBED( BE and ERVBE fropald (Ph rhdfher SNBSS -

d {1nW/I . . . . ,
that described for Examples 5A-5C using enantiomerically pure starting
materials:

5 5D: MS: 470 (MH*); 5E: MS: 472 (MH*); 5E: MS: 472 (MH*)
From 5D, the following compounds 5G and 5H can be prepared
by conventional methods known to those skilled in the art:

OH H OH H
T N i N
H & H 1 H iH
X OH N
NS ~ ]
5G 5H
CF3 CF3

5G: MS: 485 (MH*); 5H: MS: 485 (MH+).
10
EXAMPLES 6, 6A, 6B, 6C

OMe
6: To a stirred solution of Example 1AB (0.91 g, 2.3 mmol) in dry
THF (20 mL) at room temperature was added LAH (0.18 g, 4.6 mmol) in
15  portions. The mixture was stirred at room temperature for 30 min. NaOH
(10%, 0.50 mL) was added dropwise, followed by EtOAc (50 mL) and
MgSO4 powders. The mixture was stirred vigorously for 10 min and
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110%88& ()- | 11098& ()- | /10%8& ()- | /1098& ()- | /1008& ()= | /1098& ()-
* 2@BW 2<{ {1Q /1098& ()- & {1nW/| /109%8& ()- | /10%8& ()- | /109B& ()-
BODEFGHLE X8{ {1G /10%8& ()- | /1098& ()- | Pi0%8& ()- | /10%8& ()- |
I10%88& ()- | /1098& ()- | |10%8& ()- LNRTXY7tX8{ {1G[ {1nW /0l /1098& ()- |
110988 ()- | /11098& ()- | /1098& ()- YZ[\] A  tX<{ {14 11098& ()- |

10%8 () 1 1 10%Grka - T ff008GaE bonkerh 8% Gkoub 1d SREclle |

/109%8& () St ind {0Bs'g- 8885 {d whih solids. MS (FAB) m/z 396 (MH*,

100%).

OMe
5 6A: To a solution of Example 1AB (0.200 g, 0.511 mmol) in dry

toluene (10 mL) at -78 °C was added DIBAL (0.76 mL, 0.77 mmol, 1.0 M
in toluene) dropwise and the mixture was stirred at -78 °C for 1.5 h.
EtOAc was added and stirred to room temperature. Water was added
and stirred vigorously for 1 h. The organic layer was separated and the

10 aqueous layer was extracted with EtOAc. The combined organic layers
were dried (MgSQOy4) and concentrated in vacuo. Flash chromatography
of the residue on a silica gel column with EtOAc:hexane (30:70) as
eluent gave the title compound (0.100 g, 50%) as white solids. MS (FAB)
m/z 394 (MH+, 100%).

15 OMe
6B: To a solution of Example 6A (50 mg, 0.13 mmol) in CHz0H (20
mL) at 0 °C was added BF3*OEt2 (31 mL, 0.26 mmol) dropwise and the
mixture was stirred at 0 °C to room temperature for 3 h. CH30H was
concentrated in vacuo. The residue was partitioned between EtOAc and

20 NaHCOg3 (sat.). The organic layer was dried (MgSQ4) and concentrated
in vacuo. Preparative TLC separation of the residue with EtOAc:hexane
(20:80) as eluent gave the title compound (30 mg). HCI salt: off-white
solids. MS (FAB) m/z 408 (MH+, 100%).
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6C: To a solution of Example 6A (50 mg, 0.13 mmol) in CH2Cl> (20
mL) at -78 °C was added BF3*OEt> (31 mL, 0.26 mmol) and Et3SiH
(0.24 mL, 1.3 mmol). The mixture was stirred at -78 °C to room

5 temperature for 3 h. The mixture was partitioned between CH>Cl> and
NaHCO3; (sat.). The organic layer was dried (MgSQOg4) and concentrated
in vacuo. Preparative TLC separation of the residue with EtOAc:hexane
(20:80) as eluent gave the title compound (38 mg). HCI salt: off-white
solids. MS (FAB) m/z 378 (MH*, 100%).

10 EXAMPLES 7, 7A, 7B
Q H
om H3CHN
: H O
MeNH5;, MeOH
N N
! ]
7. The lactone, prepared in @ manner similar to Example 3, (75 mq,

0.17 mmol) was dissolved in a 2.0M solution of CH3zNH> in CH3OH (3.0
mL) and stirred under N2 at room temperature for 1 h. At that time, tic
15 showed no starting material left, as well as the presence of a more-polar
spot. The solution is dissolved in Eto0O (30 mL) and extracted with brine
(30 mL x 2), dried (NapS04) and the solvents removed in rotary
evaporator. The title compound (Example 7) was obtained as a white
solid (70 mg, 86%). 'H-NMR (CDClI3) § 2.5 (m, 1H); 2.82 (d, J = 4.6 Hz,
20 3H); 3.0 (dd, J = 5.4; 16.8 Hz, 1H); 3.07 (m, 1H); 3.25 (dd, J = 10.1; 16.8
Hz, 1H); 3.67 (dd, J = 5.5; 11.6 Hz, 1H); 3.79 (m, 1H); 3.89 (dd, J = 8.0;
11.4, 1H); 6.33 (d, J = 15.6 Hz, 1H); 6.49 (m, 1H); 6.95 (dd, J = 7.0; 15.6
Hz, 1H); 7.2 (m, 4H); 7.25 (d, J = 8.2 Hz, 1H); 7.64 (t, J = 7.6 Hz, 1H);
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28.66; 26.40. MS: 467 (M+1). HRMS: 467.1947 (calc.: 467.1946).
CH

H

Xy
Z N
<

CFs

7A:  The product of Example 7 (40 mg) was dissolved in dry CHoClo (3
mL) under N2 atmosphere and SOCI> (0.1 mL) was added dropwise via
syringe. The solution was stirred at room temperature for 1 h. The
reaction was quenched by addition of NaHCOs3 (sat. sol., 15 mL). The
aqueous suspension was extracted with Eto0 (3 x 30 mL). The organic
fractions are combined and washed with brine, dried (Na2S04) and
taken to dryness in rotary evaporator. The title compound (35 mg, 91%)
was obtained as a white solid. "H-NMR (CDClg): 62.82 (m, 1H); 3.0 (dd,
J=6.4; 14.7 Hz, 1H); 3.04 (s, 3H); 3.23 (m, 1H); 3.30 (dd, J =8.2; 14.7
Hz, 1H); 3.48 (1, 7.9 Hz, 1H); 4.20 (dd, J = 4.4; 8.3 Hz, 1H), 4.48 (dd, J =
7.8;9.2 Hz, 1H); 6.70 (d, J = 15.6 Hz, 1H); 7.0 (dd, J = 8.4; 15.6 Hz, 1H);
7.25-7.35 (m, 4H); 7.43 (d, J = 7.7 Hz, 1H); 7.64 (t, J = 7.6 Hz, 1H); 7.72
(d,J=7.6, 1H); 7.83 (d, J = 7.4, 1H); 7.88 (s, broad, 1H); 8.73 (dd, J =
2.4, 8.1 Hz, 1H); 8.84 (d, J = 1.8 Hz, 1H).

13C-NMR (CDCly): 167.21; 154.36; 148.03; 138.42; 138.18; 136.28;
135.01; 134.89; 133.77; 132.32; 130.15; 129.63; 128.26; 127.07;
126.88; 126.56; 124.74; 124.70; 123.72; 123.68; 121.84; 73.17; 45.12;
40.88; 39.01; 34.18; 30.79.

MS: 449 (M+1). HRMS: 449.1842 (calc.: 449.1841).
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7B:  The crude product of Example 7 (45 mg) was dissolved in
acetone (2 mL) at 0 °C under N2 atmosphere. Jones reagent was added
dropwise until its red color persisted. The reaction was quenched by
5 dropwise addition of ethanol until red color was fully discharged. The
resulting green suspension was diluted with EtoO and water, and the
organic phase washed with brine, dried (MgSQ4) and the solvents
removed in rotavapaor. The crude acid was dissolved in dry CH2Clo (5
mL) under Np atmosphere and SOCI; (0.1 mL) added dropwise via
10 syringe. The solution was stirred at room temperature tor 1 h. The
reaction was quenched by addition of NaHCOj3 (sat. sol., 15 mL). The
aqueous suspension was extracted with Eto20 (3 x 30 mL). The organic
fractions were combined and washed with brine, dried (Na>SQ4) and
taken to dryness in rotary evaporator. After flash chromatography (30%
15  EtOAc in hexanes) the desired imide (35 mg, 77%) was obtained.
'H-NMR (CDClg): 6 2.86 (s, 3H); 3.20 (m, 2H); 3.5 (m, 1H); 3.58 (dd, J =
1.8; 9.2 Hz, 1H); 4.4 (m, 1H); 6.38 (dd, J = 1.2; 15.6 Hz, 1H); 7.10 (dd, J =
5.2;15.6 Hz, 1H); 7.2-7.4 (m, 5H); 7.65 (t, J = 7.7 Hz, 1H); 7.72 (d, J =
7.6,1H); 7.8 (d,J=7.6, 1H); 7.86 (s, 1H); 7.92 (d, J = 8.2 Hz, 1H); 8.86
20 (s, 1H). MS: 463 (M+1). HRMS: 463.1634 (calc.: 463.1633).
EXAMPLE 8
(+)-(3R,3a5,45,4aR,8aS5,9aR)-Decahydro-4-[( E)-2-(6-ethyl-2-
pyridinyl)ethenyl}-3-methyinaphtho[2,3-c]furan-1(3H)-one
Q H H
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Hz), 4.15 (dq, 4H, J= 7, 7 Hz), 7.27 (dd, 1H, J=8,2Hz), 7.38 (dd, 1H, J

=8, 2 H2), 7.66 (t, 1H, J= 8 Hz); MS (FAB) m/z 264 (MH*, 100%).
Step 2: Preparation of
I N

| PO(OEt),
x

10
To a solution of the product of Step 1 (5.24 g, 19.9 mmol) in

anhydrous THF (100 mL) was added Pd(PPh3)4 (1.2 g, 1.0 mmol) and

vinyltributyltin (8.72 mL, 29.9 mmol). The mixture was heated in a

closed pressure tube under Ar at 120 °C for 16 h. The agueous layer

15
CH2Clo.

was neutralized with 10% NaOH and solid NaHCO3 and extracted with
The organic layer was dried (MgSQOg4) and concentrated in

vacuo. Flash chromatography of the residue on a silica gel column with
EtOAc:hexane (40:60 then 80:20) as eluent gave the desired product
(3.66 g, 72%) as a clear oil. TH NMR (400 MHz, CDCl3) 8 1.32 (t, 6H, J =

20

7 Hz), 3.48 (d, 2H, J=22 Hz), 4.15 (dq, 4H, J= 7,7 Hz), 5.52 (d, 1H, J =

11 Hz), 6.26 (d, 1H, J= 17 Hz), 6.85 (dd, 1H, J= 17, 11 Hz), 7.26-7.34

(m, 2H), 7.66 (i, 1H, J = 8 Hz); MS (Cl) m/z 256 (MH*, 100%); Anal.

calc'd for C12H1gNO3P0.50 Ho0: C, 54.54; H, 7.25; N, 5.30; P, 11.72.

Found: C, 54.80; H, 7.21; N, 5.34; P, 11.87.

25  Step 3: Preparation of

_N
|

X

PO(OEt),

To a stirred solution of the product of Step 2 (3.58 g, 14.0 mmol)
in CH3OH (100 mL) was added 5% Pd/C (0.36 g). The mixture was
stirred under Hp (1 atm) at room temperature for 16 h. The mixture was

30 diluted with EtOAc and extracted with 10% HCI.

The solids were filtered

and washed with CH3OH. The filtrate and washings were combined
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Step 4: Using a procedure similar to that described in Example 1, Step
~ 9, combine the product of Step 3 with the product of Example 1, Step 6,
10  to obtain the title compound as a white gum. H NMR (400 MHz, CDCl3)
6 0.78-2.01 (m, 12H), 1.36 (t, 3H, J= 7.6 Hz), 1.49 (d, 3H, J= 6 Hz),
2.36-2.43 (m, 2H), 2.70-2.78 (m, 1H), 2.86 (q, 2H, J= 7.6 Hz), 4.77-
4.85 (m, 1H), 6.47-6.58 (m, 2H), 7.06 (d, 1H, J= 7.6 Hz), 7.11 (d, 1H, J=
7.6 Hz), 7.59 (t, 1H, J = 7.6 Hz). HCI salt: off-white solids; [0]22p = +21.3°
15 (¢ 0.41, CH30H); MS (ESl) m/z 340 (MH+*, 100%). Anal. calc'd for
CooH2gNO2*HCIe1.50 HoO: C, 65.58; H, 8.25; N, 3.48. Found: C,
65.54; H, 8.40; N, 3.68.
EXAMPLES 9, 9A and 9B

OCH3
20 Example 9, Step 1: Using a procedure similar to that of Example 1, Step
7, treat 3-hydroxy-6-methyipyridine with triisopropyisilyl chioride.
Step 2: Using a procedure similar to that of Example 1, Step 8, treat the
product of Step 1 with diethylchlorophosphate.
Step 3:

25
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solids; MS (Cl) m/z 342 (MH*, 100%).
Example 9A, Step 1:

OH H

oTt

10 To a solution of the product of Example 9 (30 mg, 0.092 mmol)
and Et3N (64 mL, 0.46 mmol) in CH2Cl2 (5 mL) at room temperature was
added triflic anhydride (46 mL, 0.28 mmol) and the mixture was stirred
for 10 min, then washed with water. The organic layer was dried
(MgSQy4) and concentrated in vacuo. Flash chromatography of the

15 residue on a silica gel column with EtOAc:hexane (40:60) as eluent
gave the desired triflate (42 mg, 100%). HCI salt, light-yellow solids.
MS (FAB) m/z 460 (MH*, 100%).

Step 2: To a solution of the product of Step 1 (37 mg, 0.081 mmol) and
) p-methoxyphenylboronic acid (24 mg, 0.16 mmol) in toluene (2 mL) was

20 added EtOH (0.5 mL), K2CO3 (44 mg, 0.32 mmol) in H20 (1 mL), and
Pd(PPh3)4 (9 mg, 0.008 mmol). The mixture was heated in a closed
pressure tube under Ar at 120 °C for 16 h. The mixture was diluted with
EtOAc, washed with 5% NaOH and brine, dried (MgSQ4) and
concentrated in vacuo. Preparative TLC separation of the residue with

25 EtOAc:hexane (40:60) as eluent gave 9A (24 mg, 71%). HCI salt, white
solids. MS (Cl) m/z 418 (MH*, 100%).

Example 9B:
A mixture of the product of Example 9 (33 mg, 0.10 mmoil), 4-
(trifluoromethyl)benzyl bromide (36 mg, 0.15 mmol), and K2CO3 (42 mg,

30 0.30 mmol) in acetone (2 mL) was stirred at reflux temperature for 3 h.

The solids were filtered and washed with EtOAc. The filtrate and the
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10 A mixture of 10(a) (prepared similarly to Example 9A, step 1,
using appropriate starting material, 460 mg, 1.00 mmol), diboron pinacol
ester (305 mg, 1.20 mmol), potassium acetate (294 mg, 3.00 mmol), 1,1'-
bis(diphenylphosphino)ferrocene (55 mg, 0.10 mmol), and dichloro[1,1'-
bis(diphenylphosphino)ferrocenelpalladium (I1) dichloromethane adduct

15 (82 mg, 0.10 mmol) in 1,4-dioxane (5 mL) was heated in a closed
pressure tube under Ny at 80 °C for 2 h. The mixture was cooled to rcom
temperature. To this mixture was added 1-bromo-3-chloro-benzene
(235 uL, 2.00 mmol), KsPO4 (636 mg, 3.00 mmol), dichloro-[1,1'-bis(di-
phenylphosphino)ferrocene]-palladium (I} dichloromethane adduct (41

20 mg, 0.050 mmol), and 1,4-dioxane (5 mL). The mixture was heated in a
closed pressure tube under nitrogen at 80 °C for 16 h. The mixture was
partitioned between NH4ClI (saturated) and EtOAc. The organic layer
was washed with brine, dried (MgSQ4), and concentrated in vacuo.
Flash chromatography of the residue on a silica gel column with
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MS: 392 (MH+).
15 EXAMPLE 11

To a solution of Example 1L (20 mg, 0.058 mmol) and
phenylboronic acid (14 mg, 0.12 mmol) in toluene (2 mL) was added
EtOH (0.5 mL), KoCO3 (32 mg, 0.23 mmol) in H2O (1 mL), and

20 Pd(PPh3z)4 (7 mg, 0.006 mmol). The mixture was heated in a closed
pressure tube under Ar at 120 °C for 16 h. The mixture was diluted with
EtOAc, washed with 5% NaOH and brine, dried (MgSQ4), and
concentrated in vacuo. Preparative TLC separation of the residue with
EtOAc:hexane (20:80) as eluent gave the title compound (10 mg, 71%).

25 HCI salt, off-white solids. MS (Cl) m/z 388 (MH*, 100%).

EXAMPLE 12
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10
To a solution of ZnCly (0.96 mL, 0.5 M in THF) was added

isobutylmagnesium chloride (0.22 mL, 2.0 M in ether) at -78 °C. The
mixture was stirred at -78 °C to room temperature for 1 h. Example 1L
(30 mg) and Pd(PPhg)4 (10 mg) were added to the resulting mixture.

15 The mixture was heated in a closed pressure tube under Ar at 120 °C for
2.5 h. The mixture was diluted with EtOAc, washed with NH4Cl (sat.),
dried (MgSQ4) and concentrated in vacuo. Preparative TLC separation
of the residue with EtOAc:hexane (20:80) as eluent gave the title
compound (16 mg) as the HCI salt, white solids. MS (FAB) m/z 368

20 (MH+, 100%).

EXAMPLE 14

Example 1L (20 mg, 0.058 mmol) was heated with piperidine (0.5
mL) in a closed pressure tube under Ar at 190 °C for 13 h. The mixture
25 was diluted with EtOAc, washed with NaHCO3 (sat.) and brine, dried
(MgS0Oy4), and concentrated in vacuo. Preparative TLC separation of the
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Aol ~?' . 9v . 10%&& Were added to the resulting mixture. The mix ure
10 was heated ina closed pressure tube under Ar at 120 °C for 16 h. The
mixture was diluted with EtOAc, washed with brine, dried (MgSQO4) and
concentrated in vacuo. Preparative TLC separation of the residue with
EtOAc:hexane (30:70) as eluent gave the title compound (34 mg, 97%).
HCI salt, off-white solids. MS (FAB) m/z 402 (MH*, 100%).

15 EXAMPLES 16, 16A, 16B and 16C
OH H OH

Step 1:
Q H 't O H ™

€o,en €0,Bn
37A 378

A mixture of 6 (3.15 g) and SeO2 (3.10 g) in 1,4-dioxane (50 mL)
20 and pyridine (5 mL) was heated in a closed pressure tube at 100 °C for
1 h. The mixture was cooled to room temperature, filtered, and
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'mlxture v@s Fltered and the filtrate was concentrated in vacuo to give
the desired product (670 mg, 85%).

10 Step 3:
s} H H OAc
o}
H:H
CO2H

A mixture of the product of Step 2 (670 mg) and Ac20O (2 ml) in
pyridine (5 mL) was stirred at room temperature for 16 h. The mixture
was poured into a mixture of dilute HCI solution and ice and stirred for 1
15 h. The resulting mixture was extracted with ether. The organic layer
was washed with brine, dried, and concentrated in vacuo to give the
desired product (700 mg).
Step 4:

CF3
20 Treat the product of Step 3 in a manner similar to that described
in Example 1, Steps 6 and 9, using the appropriate phosphonate to
obtain the desired compound.
Step 5:
A mixture of the product of Step 4 (100 mg), NaOH (10%, 2 mL),
25 and CH30H (2 mL) in THF (7 mL) was stirred at 0 °C for 3 h. The
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16A: (MS (ESI) m/z 438 (MH+, 100
10 16B: MS (ESI) m/z 438 (MH+, 100).
Using the procedure of Example 16, Steps 2-5, employing

starting material >37B the following compound 16C was prepared:

CFa MS (FAB) m/z 472 (MH*, 100).
J EXAMPLES 17 and 17A

15 CF3
Jones reagent was added to a solution of the product of Example

16 hydrochloride (20 mg) in acetone (5 mL) at room temperature until
red color persisted. The reaction was quenched with EtOH and
extracted with ether. The organic layer was washed with brine, dried,
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CFs MS (FAB) m/z 485 (MH+, 100).

EXAMPLES 18, 18A, 18B, 18C, and 18D

On bt

AN\W/4

10 CF3
DAST (diethylaminosulfurtrifluoride) (2-3 drops) was added to a
solution of the product of Example 16 (12 mg) in CH2Cl2 (2 mL) at 0 °C
and the mixture was allowed to warm to room temperature. The mixture
was washed with NaHCO3; solution (sat'd) and brine, dried and
15 concentrated in vacuo. Flash chromatography of the residue on a silica
gel column with EtOAc:hexane (35:65) as eluent gave the title product (8
mg). MS (ESI) m/z 474 (MH+, 100).
Using the procedure of Example 18, employing as starting
material the product of Example 16C, the compound 18A was prepared;
20 similarly, using the approrpiate starting materials, compounds 18B, 18C
and 18D were also prepared:
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8C: MS (ESIl) m/z 474 (MH+, 100).
5 _1_8_D: MS (ESI) m/z 440 (MH*, 100).
)
EXAMPLE 19
O H HF F
O
; H iH
¢
CF3
DAST (250 mL) was added to a solution of the product of
10 Example 17 (60 mg) in CH2Clo (5 mL) and stirred at room temperature
for 3 days. The mixture was washed with saturated NaHCO3 solution
and brine, dried, and concentrated in vacuo. Flash chromatography of
) the residue on a silica gel column with EtOAc:hexane (35:65) as eluent
gave the title product. MS (FAB) m/z 492 (MH+, 100).
15 EXAMPLES 20, 20A and 20B
oW Hh

o)

I
725\

(4

CF3

Step 1:
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- 10%! 9c& () - 10% IT?'eg‘t t@e produgt(yofI §t Hn a manner similar to that described
in Example 16, Steps 2 and 4, gave the title compound.
10  MS (ESH) m/z 474 (MH*, 100).
Using the appropriate phosphonate in the above procedure, 20A
is prepared; using the procedure of 4C, the compound 20B is prepared
from the product of Example 18:

Cl
15 20A: MS (Cl) m/z 440 (MH*, 100).
20B: MS (ESI) m/z 490 (MH+, 100).

EXAMPLE 21

oy n¢

CF3
20 The product of Example 16 (30 mg, 0.063 mmol) was refluxed in
SOCI2 (1 mL) for 3 h. The mixture was concentrated in vacuo.
Preparative TLC of the residue on a silica gel plate with EtOAc:hexane
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0V212 D . mL 1.4 0eWas &ddpd.to a délifidrPekthe product of

ISPl i?afsgo gy R 35 ﬁm%ﬁ/%ty%é& a doom gemperaturs -

. fod EefeOc BiirfYtes Adhg Mixtgterakg. riemalﬁzw\%lth saturated NH4ClI
AoVghIBtion anad BtEcBESwith-ethet OYheXrahik layer was washed with
brine, dried, and concentrated in vacuo. Flash chromatography of the
residue on a silica gel column with EtOAc:hexane (40:60) as eluent
gave the title product (10 mg). MS (FAB) m/z 486 (MH+, 100).
22A: Using the product of Example 4 in a similar procedure, 22A was
prepared. MS (FAB) m/z 454 (MH+, 100).

EXAMPLES 23, 23A, 23B

on HS
JOH

CF3

n-BuLi (0.15 mL, 0.22 mmol) was added to a solution of
diisopropylamine (0.060 mL, 0.22 mmol) in dry THF at -78 °C and stirred
for a few minutes. A solution of the product of Example 17 (40 mg, 0.10
mmol) in dry THF (2 mL) was added at -78 °C and stirred for 15 min. A
solution of (10-camphorsulfonyl)oxaziridine (46 mg, 0.20 mmol) in dry
THF (2 mL) was added at -78 °C and stirred to room temperature (2 h).
The mixture was neutralized with saturated NH4Cl solution and
extracted with ether. The organic layer was washed with brine, dried,
and concentrated in vacuo. Flash chromatography of the residue on a



. 10%! 9¢c&' () -
.10%! 9c& () -
.10%! 9c&' (WONMRREMRVKVWKXKYKel -/ °
.10%! 9¢c& () -
10%! 9c& () -

.10%! 9c& () -
.10%! 9c& () -
.10%! 9¢c&' () -
.10%! 9¢c&' () -
.10%! 9c& () -
.10%! 9c& () -
.10%! 9¢c&' () -
. 10%! 9¢c&' () -
.10%! 9c& () -
.10%! 9c& () -
.10%! 9°
. 10%! 90& ()-
.10%! 9c& () -
LLLLpPO

.10%! 9c& () -
.10%! 9¢c&' () -

.10%! 9c&' () -
.10%! 9c& () -

10

15

20

10%:' 9c& ()

.10

. 10%! 9c&' ()-
10%! 9c&' ()-!"
LIL L+L, Lp. 05 ong D.O

.10%! 9c&' () - <KCKDKEKFKGKKKMKoQ © . 1°

.10%! 9c& () -
. 10%! 9¢c& ()-° . 10%! 9c& () - 37 MAK 1002

. 10%! 9c& ()-° .10% I9 & (
.10%! 9¢c& ()-'° . 10%! 9c & RGI/\(S98/2452
.10%!9¢c& ()-Aovg D .~
YKZK[ K] K_KhKi Kh&/ Aovg D' .~ . 19pe! 9c& ()-° . 10%! 9c& ()-
.10%!9c& ()-" . 10%! 9c& ()-i KmkwKyKKKKdD/ Aovg' D .
.10%!9c& ()-" .10%!9c& ()-° .10%!9c& ()-  .10%!9c& ()-
KKKKKKKhH/ Aovg D .  .10%!9c& ()-  .10%!9cé& ()-
- SHEE G &Iccdl G’ wntﬂ@@%d’&)(ahe GOWﬁhéﬁ&daem(éKlﬁﬁt Ng2vBoV

polf® iiddnsp b Ve Bl a b -

. 10% ! Bhgpgduct of Bxampde2Q)is Tream%ﬂ gasariner similar to thelnt
KK@%@M%“F@ZW%B%WM&%n8%}%@?{@AfiiS‘ b
H1)

. 10%! 9c& () - KKKLLLETAY . 10% -

Aovg' D . .10%! 9c& () N 10%:I N . 10%! 9¢& ()-LLLL
.10%! 9¢& () - 100 ‘%8 NDC& () .10%! 9¢c& () -
.10%! 9¢c&' ()-° /@:I & () LL © . 10%! 9c& () -

10%! 9c&' () - 109 9c& () - Aoy, : (‘ 10%! 9c& ()-LL
10%:|9c&( XCra10%! 9c&(9Fs . 10%! 9c& () -
€ b{ b W.L-'?e DO Aovg D . ° .10%!9c& ()-
WQ:X?M T @9 .10%! 9¢c&' () -
\C]_@ﬁ&cMﬁ;éE ]M48§dec .10%! 9c& ()-Aovg' D .°
EXAMPLE 24
CH H O
00
HIH
X
4
N
CFa
Step1:

Br\d;

See J. Organomettallic Chem., 527 (1996) pp203-210; J. Org.
Chem,, 47 (1982), pp2825-2832.

Step 2:

@

0O
s e

The product of Step 1(27.5 g, 0.1255 mol) was dissolved in DMF
(400 mL) and methylacrylate (23 ml, 0.251 mol), EtaN (52.25 mL, 0.3765
mol) and Pd(PhzP)2Cl2 (4.37 g, 5 mol %) were added successively. The
mixture was heated at 75°C for 16 h. The reaction mixture was
combined with NH,Cl (sat'd), extracted with ether and dried (MgSOQOy).
The extracts were concentrated in vacuo and the residue
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(MgS0y4) and the solution concentrated in vacuo to give 19 g (99 %) of

the desired compound. 'H NMR (CDClg) & 1.79 (t, J = 6.5 Hz, 2H), 2.40

(s, 2H), 2.46 (m, 2H), 4.01 (m, 4H), 5.73 (d, J= 15.7 Hz, 1H), 6.23 (s, 1H),
15 7.41(d, J=15.7 Hz, 1H).

Step 4:
O

The product of Example 1, Step 2 (23.28 g, 0.114 mol) was
dissolved in THF (232 mL) and Lindlar's hydrogenation catalyst was
20 added (3.48 g). The mixture was placed under 1 atm pressure of Ha (g)
and stirred for 2.5 h. The mixture was filtered and concentrated in vacuo
) to give the desired compound (22 g, 93 %). 'H NMR (CDClg) § 1.32 (d,
J=6.5 Hz, 3H), 5.09 (m, 1H), 5.17 (s, 2H), 5.86 (d, J= 11.7 Hz, 1H), 6.30
(dd, J =11.7, 7.0 Hz, 1H), 7.38 (s, 5H).

25 Step 5:
QK O'>
0 o)
;Hiﬁl

CO2Bn
The product of step 3 (18 g, 0.0856 mol) was dissolved in CH2Cl»
(350 mL) and cooled to 0°C. 1,3-Dicyclohexyicarbodiimide (23.23 g,
0.112 mol) was added, followed by 4-pyrollidinopyridine (1.39 g, 9.4
30 mmol). After stirring 5 min, a solution of the product of step 4 (22 g,
0.1067 mol) in CH2Clz (127 mL) was added over 10 min. The mixture
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4.45 (m, 1H), 5.15 (AB quartet, J = 12.0, 10.5 Hz, 2H), 5.36 (br s, 1H),
15 7.35 (s, 5H).

Step 6:
Oy H o——>
o) o)
H:H
CO.H

The product of step 5 (4.92 g, 0.0123 mol) was dissolved in EtOAc

(250 mL), 10% palladium on carbon (492 mg) was added and the

20 mixture stirred under 1 atm of Hz (g) for 1 h. The mixture was filtered
through a pad of celite, PtO2 (492 mg) was added to the filtrate and the
mixture stirred for 16 h under 1 atm Hz (g). The mixture was then filtered
and concentrated in vacuo to give 3.81 g (99 %) of the desired
compound. H NMR (CDClg) & 1.25 (m, 2H), 1.35 (d, J = 6.5 Hz, 3H),

25 1.3-1.5 (m, 3H), 1.6 (m, 1H), 1.7-1.85 (m, 3H), 2.5 (m, 1H), 2.58 (m, 1H),
2.68 (m, 1H), 3.95 (m, 5H), 4.69 (m, 1H).

Step 7:
QH_H B
sgel
HYH

CHO
The product of step 6 (1 g, 3.2 mmol) was dissolved in toluene (20
30 mL), SOCIz (1.25 mL) was added and the mixture heated at 80°C for 16
. The mixture was concentrated in vacuo , dissolved in fresh toluene (16
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SHL0%& () - sHIQHX&(da in THEHOSmL) and80RFR%G. R (1.9 mL of 2.5 M
10 solution in hexanes, 2.9 mmol) was added and the mixture stirred for 10
) min. The solution was then added to a solution of the product of Step 7
(450 mg, 1.53 mmol) in THF (10 mL) at 0°C. The mixture was stirred for
2 h, then NH4Cl (sat) was added. The mixture was extracted (EtOAc),
dried (MgS0y,), concentrated in vacuo and then chromatographed
15 (60:40 hexane:EtOAc) to give 650 mg (83 %) of the title compound.
"H NMR (CDCl3) 6 1.12-1.55 (m, 6H), 1.43 (d, J= 6 Hz, 3H), 1.78 (m,
2H), 1.79 (m, 1H), 1.96 (dd, J= 6.5, 3.0 Hz, 1H), 2.9 (m, 2H), 2.70
(quintet, J= 6. 5Hz, 1H), 3.95 (m, 4H), 4.76 (m, 1H), 6.55 (d, J= 15 5 Hz,
1H), 6.65 (m, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.60 (t, J= 7.5 Hz, 1H), 7.66
20 (d,J=7.5Hz, 1H),7.75 (d, J = 7.5 Hz, 1H), 7.80 (s, 1H), 7.86 (d, J=8.0
Hz, 1H), 8.79 (s, 1H).

The product of Example 24 is treated as described below to
) obtain Examples 24A, 24B-1, 24B-2 and 24C:

25 CF4
24A: The product of Example 24 (650 mg, 1.26 mmol) was dissolved in
acetone (7.5 mL) and HCI (7.5 mL of a 1M solution) was added. The
mixture was heated at 50°C for 16 h. NaHCOg3 (sat'd) was added and

the mixture extracted with EtOAc. The combined extracts were dried
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10 min, NaHCO3 (sat) was added and the mixture extracted with EtOAc.
The extracts were dried (MgSQ4) and concentrated in vacuo .
Purification by preparative TLC (47.5:47.5:5 hexane:EtOAc:CH30H)
gave the least polar isomer, 24B-1 (15 mg, 15 %): TH NMR (CDCl3) &
1.15-1.4 (m, 4H), 1.43 (d, J= 6.0 Hz, 3H), 1.5-1.7 (m, 3H), 1.75-1.95 (m,

15 3H), 2.35-2.5 (m, 2H), 2.72 (quintet, J = 6.6 Hz, 1H), 4.16 (br s, 1H), 4.75
(m, 1H), 5.46, J= 15.5 Hz, 1H), 6.65 (m, 1H), 7.29 (d, J = 8.0 Hz, 1H),
7.60 (t, J=8 Hz, 1H), 7.66 (d, J= 7.5 Hz, 1H), 7.76 (d, J= 7.5 Hz, 1H),
7.80 (s, 1H), 7.85 (d, J = 8.0 Hz, 1H), 8.79 (s, 1H); and the most polar
isomer, 24B-2 (70 mg, 70 %): H NMR (CDCIi3) 6 0.93 (m, 1H), 1.06-1.4

20 (m, 5H), 1.43 (d, J= 6.0 Hz, 3H), 1.85-2.05 (m, 4H), 2.40 (m, 2H), 2.70
(quintet, J = 6.5 Hz, 1H), 3.64 (m, 1H), 4.75 (m, 1H), 6.55 (d, J = 15.5Hz,
1H), 6.64 (m, 1H), 7.29 (d, J= 8.0 Hz, 1H), 7.60 (t, J= 7.75 Hz, 1H), 7.65
(d, J=7.5Hz, 1H), 7.75 (d, J= 7.5 Hz, 1H), 7.80 (s, 1H), 7.85 (d, J= 8.0
Hz, 1H), 8.79 (s, 1H).

25 24C: The product of Example 24A (30 mg, 0.0638 mmol) was dissolved
in THF (1 mL). CH3MgBr (150 uL of a 1M solution) was added. TLC
showed a more polar compound. NH4Cl (sat'd) was added and the
mixture extracted with EtOAc. The extracts were dried (MgSQOy4) and
concentrated in vacuo. The residue was purified by preparative TLC

30 (30:70 hexane:EtOAc) to give 6 mg of the desired compound.

MS (FAB) m/z 486 (100).

Using similar procedures, compounds of the following structural
formulas were prepared, wherein the variables are as defined in the
tabie:
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H NMR (CDCl3) 0.93 (m, 1H), 1.05-
.38 (m, 5H), 1.43 (d, J = 6.0 Hz, 3H),
88 2.1 (m, 4H), 2.36 (m, 2H), 2.68

m, 1H), 3.65 (m, 1H), 5.75 (m, 1H),
.5-6.65 (m, 2H), 7.27 (d, J= 8.0 Hz,

H), .35-7.5 (m, 3H), 7.55 (s, 1H),

(d, J= 8.0 Hz, 1H), 8.75 (s, 1H).
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4  Corn Starch, Food Grade 45 40
5 Magnesium Stearate 3 7

Total 300 700

?">

<<20<<<C<

Method of Manufacture
Mix ltem Nos. 1 and 2 in suitable mixer for 10-15 minutes.
Granulate the mixture with ltem No. 3. Mill the damp granules through a
10 coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.
Screen the dried granules if necessary and mix with Item No. 4 and mix
for 10-15 minutes. Add ltem No. 5 and mix for 1-3 minutes. Compress

the mixture to appropriate size and weight on a suitable tablet machine.
EXAMPLE B - sules

No. Ingredient mg/tablet mag/tablet
1 Activée Compound 100 500
2 Lactose USP 106 123
3  Corn Starch, Food Grade 40 70
4  Magnesium Stearate NF 4 7
' Total 250 700

15  Method of Manufacture

Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes.
Add Item No. 4 and mix for 1-3 minutes. Fill the mixture into suitable
two-piece hard gelatin capsules on a suitable encapsulating machine.

20 The activity of the compounds of formula | can be determined by
the following procedures.
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20 ml saline) as an anticoaculant. The drug is then infused intravenously

over a period of 30 min. Blood samples (1 ml) are collected at 5, 10, 20,

30 min during and 30, 60, 90 min after termination of the drug infusion.

in PO experiments the animals are dosed with the drug using a gavage
) cannula. Blood samples are collected at 0, 30, 60, 90, 120, 180, 240,

25 300, 360 min after dosing. 0.5 ml of the blood is used for whole blood
aggregation and the other 0.5 ml is used for determining the plasma
concentration of the drug or its metabolites. Aggregation 1s performed
immediately after collection of the blood sample as described below.
Whole Blood Aggregation:

30 A 0.5 ml blood sample is added to 0.5 ml of saline and warmed to
370C in a Chronolog whole blood aggregometer. Simultaneously, the
impedance electrode is warmed in saline to 37°C. The blood sample
with a stir bar is place in the heating block well, the impedance electrode
is placed in the blood sample and the collection software is started. The

35 software is allowed to run until the baseline is stabilized and then a 20 Q
calibration check is performed. 20 Q is equal to 4 blocks on the graphic
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()- @do%) SQ'\ ker?speed 7). Percent aggregation was monitored as increasing
20 light transmittance at 405 nm in a Spectromax Plate Reader.
In vivo Antitumor Procedure:
Tests in the human breast carcinoma model in nude mouse are
conducted according to the procedure reported in S. Even-Ram et. al.,
Nature Medicine, 4, 8 (1988), p. 909-914.
25 Using the test procedures described above, in the in vitro
thrombin receptor antagonist assay, compounds of the invention were
found to have ICsp values (i.e., the concentration at which a 50%
inhibition of thrombin receptor was observed) in the range of about 4 to
2000 nM, with preferred compounds having ICsp values in the range of
30 about 4 to 100 nM.
In the in vitro Platelet Aggregation inhibition (PAl) assay,
compounds tested were found to have ICsg values in the range of 67 to
1000 nM. In the ex-vivo C. Monkey Whole Blood PAI, one compound
tested showed 100% aggregation at 3 mpk (oral in betahydroxypropyl-
35 cyclodextrin as cosolvent) and another showed 100% aggregation at 10
mpk (i.v. infusion over 30 min. in 5% dextrose).
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wherein ny and np are independently 0-2; or when the double bond is
not present, Q is also fused R-substituted aryl or R-substituted
heteroary!;

R is 1 to 3 substituents independently selected from the group

15  consisting of H, C4-Cg alkyl, halogen, hydroxy, amino, (C1-Cg)alkyl-
amino, (C1-Cg)dialkylamino, (C1-Cg)alkoxy, -COR16, -COOR17, -SOR?16,

) -SO,R16, -NR16COR162, -NR16COOR16a, -NR16CONR4R5, fluoro-(C1-
Ceg)alkyl, difluoro(C1-Cg)alkyl, trifluoro(C4-Cg)alkyl, C3-Cg cycloalkyl,
C2-Ce alkenyl, aryl(C1-Cg)alkyl, aryl(C2-Cg)alkeny!, heteroaryl(C1-Cg)-

20  alkyl, heteroaryl(C2-Ce)alkenyt, hydroxy(C1-Cg)alkyl, amino(C4-Cg)-
alkyl, aryl and thio{(C4-Cg)alkyl;

R1 and R? are independently selected from the group consisting
of H, C1-Cg alkyl, fluoro(C1-Cg)alkyl, difluoro(C1-Cg)alky!, trifluoro-(C-
Cg)alkyl, C3-Cg cycloalkyl, C2-Cg alkenyl, aryl(C+1-Cg)alkyl, aryl(Ca-

25  Cg)alkenyl, heteroaryl(C1-Cg)alkyl, heteroaryl(Co-Cg)alkenyl, hydroxy-
(C1-Ce)alkyl, amino(C1-Cg)alkyl, aryl and thio(C1-Cg)alkyl; or R1 and R2
together form a =0 group;

R3 is H, hydroxy, C1-Cg alkoxy, -SOR'6, -SO-R17, -C(O)OR?17?,
-C(O)NR18R19, C4-Cg alkyl, halogen, fluoro(C4-Cg)alkyl, difluoro(Cq-
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30 heteroaryl; heteroaryl substituted by 1 to 4 substituents selected from the
group consisting of halogen, C1-Cg alkoxy, C1-Cg alkyl, (C1-Cg)alkyl-
amino, di-((C1-Cg)alkyl)amino, -OCF3, -NO3, hydroxy(C1-Cg)alkyl, -CHO
and phenyl; and heteroaryl wherein adjacent carbon atoms form a ring
with a C3.Cs alkylene group or a methylenedioxy group;
35 R4 and RS are independently selected from the group consisting
of H, C4-Cg alkyl, phenyl, benzyl and C3-Cg cycloalkyl, or R4 and RS




LAY () *+, -1V,
LV #S$$( 5, - 0357H: =2ACEG pLzLLLRMMWNTTX\ ] p] dAAA1 dgHggghkl | pqu(rtvwx{[si IMAY 4002

-{}1 $h] Oh+®@BR693 Cl My) / >FSa: Qdl %<CT[ t - Qnu* 3Nt } PCT/US98/245
1=\j s1PX_|!' 9Hoz$: @Q )/ 8Xw~*JeuBY_ou( 391 OYr, 5FP\ dx9@Ygp, 39QZf { * 1AH05Zy: Vd
kgx07Dd- 3HNX#* =JPXV5; 125

JPflt'-@Vs".8LThz! 6=I~dl (8> d=Q f nt (I OZple:/QV\B+7@DiI’ -
BM ~/5JQ r+@N{ ", 9JTq*4Ks{) Pf w} 3akg#9?GM 4Lagr }
, AJ] {+@ P}/ KQ cn! $?[ pz#- B\ bwbKQ m *0E_ ' 4>PWj. PVdj &>E z4;

| Seq59~5Chr ~$6 4 ~H \#E - i
o BuT Byt SR Q215 L BN B NHAGH - and form a ting

$, . Viy-4 $ + T , :
X | Gd| 8P ARErpden o kGh thexare AYFECEEM ey* BLY t {+GS i { +Ondm
H] v- 3=CPV] dn/ 5BH_ent6H¢ is"itfleperRiehll9 geiected from the-group ponsisting of H,
>' >S5>CN>Z>e>| > )éé>[>9§‘>yz>»§re?g§@AAl BB CCYADND" Dg Dy DDDDDDDDE
E+E@EXE_EqEEEEEEEEERRE FOFXFSFFEFFFEFFGSG=G GoGt Gz GBGGGAGHSH* HBHCH] HuHHHHHH
HHHI | 51 ; 5 R7 is H or (C4-Cg)alkyl;

LRI I JREGHD\He)RID Ao SR isgtg@@@(ﬁgmthéﬁwﬁnyuuum
* MFM M- MK MVVVIVIVIY, N2\ NG NINNINNNN m%fpp#mpxp PPPPPPPPPP ,
<QEg QRAS\ SSTTTEPRSISHNE Of Lﬂlﬁg@ [ Y WRAR ARG QRApNal ouble bord > J1C

W XXXZT] ~ cahi El igpresenn) RS zbseft; ddd wherring Q @ hretwandRit0 ans [H138reBe
1 98+f , 357: =>B' EFE%%. LQTVOY\] e bQccccccc-deef/0123456789: ;

<=>? @BCDEFGHI JR STUWNKYZ[ \ ] ~_" abcdef ghi j kl mopqgr st uvwxyz{| } ~

" #$9R' () *H0./012345578H, OH, C1-Cg alkoxy, halogen or halo(C-Cg)alkyl;

<=>? @\BCDEFGHI JKL S Z[\¢ O rabcaef ehi jokl T ; (]}~
I #S9& () *+, - ./ 0123456 8&?4%! L AER-ODCERESD ICHmpRL B oRe | )

<7 GECDEFGH D MEPORSTUUNYZ\ g o HRES{ G HORRRB g o

AL oS ngﬂg’fg@ﬁmM'\_ WhergtRGAEEaNE] k) BRANTY SeUmagpahbidntly
<=>? G\BCDEFGHI J ?énfa@%@?em&ﬁa\ gre indgpendently seRRSIdrAP bR.arouR ) ~
" #$9& () * 5./ @bASKEAg I H, C1-Cs alkyl and halogen;

<272 @BCOEFGH 3 KL INCRESEKHRE L er 8501 SO RHAENE dingle
<=>? @\BCDEFGHI J RoRmioPORST OWGZ{NHR2® wihencthgHignd isralisentt uvwyz{ | } ~
P"#3$ %&' () * ¥is=0, =8, (H, H), (H, OH) or (H, C1-Cs alkoxy) when the double
dotted line represents a single bond, or when the bond is absent, Y is
20 =0, (H, H), (H, OH), (H, SH) or (H, C4-Cg alkoxy);
R15 is absent when the double dotted line represents a single

bond and is H, C1-Cg alkyl, -NR18R19, or -OR'7 when the bond is
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absent; orVYis "-0 or 1-2 and R15is H or C1-Cg alkyl;
R16 and R162 are independently selected from the group
25 consisting of C1-Cg lower alkyl, phenyl or benzyl,
R17, R18 and R are independently selected from the group
consisting of H, C1-Cg alkyl, phenyl, benzyl;
R20 js H, C1-Cg alkyl, phenyl, benzyl, -C(O)R6 or -SO2RS;
R21 is 1 to 3 substutuents independently selected from the group
30 consisting of -CF3, -OCF3, halogen, -NOz, C1-Cg alkyl, C1-Cgalkoxy,
(C1-Cg)alkylamino, di-({C4-Cg)alkyl)amino, amino(C1-Cg)alkyl, (C1-Cg)-
alkylamino(C4-Cg)alkyl, di-((C1-Cg)alkyl)-amino(C1-Cg)alkyl, hydroxy-
(C1-Cg)alkyl, -COOR17, -COR'7, -NHCOR6, -NHSO,R6 and
-NHSO>CH2CF3;
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line represents a single bond, X is -O- and Y is =0.

4. A compound of any of claims 1, 2 or 3 wherein R2 and R8 are
15 each hydrogen; R3is hydrogen or C1-Cg alkyl; and R®is H, OH or
C1-Cg alkoxy.

5. A compound of any of claims 1, 2, 3 or 4 wherein R'is C1-Cg
alkyl.

20
6. A compound of any of claims 1, 2, 3, 4 or 5 wherein Q is R-
substituted cyclohexyi or R-substituted phenyl.

7. A compound of any of claims 1, 2, 3, 4, 5 or 6 wherein Ris H,
25 fluorine, OH, C4-Cg alkyl, C4-Cg alkoxy or -COOR17.

8. A compound ot any of claims 1, 2, 3, 4, 5, 6 or 7 wherein B is
-CH=CH-.

30 9. A compound of any of claims 1, 2, 3, 4, 5, 6, 7 or 8 wherein Het is
pyridyl, W-susbtituted pyridyl, quinolyl or W-substituted quinolyl.

10. A compound of claim 9 wherein W is C1-Cg alky!, aryl, R21-aryl or
heteroary|.
35

11. A compound of claim 1 selected from the group consisting of
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12. A pharmmaceutical composition comprising an effective amount of a compound
of claim 1 and a pharmaceutically acceptable carrier.

13. The use of a compound of claim 1 for the preparation of a medicament for
Inhibiting thrombin receptors.

14.  The use of a compound of claim 1 for the preparation of a medicament for
treating thrombosis, atherosclerosis, restenosls, hypertension, angina pectoris,
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5 arrhythmia, heart failure, myocardial infarction, glomerulonephritis, thrombotic stroke,

thromboembolytic stroke, peripheral vascular diseases, inflammatory disorders,
cerebral ischemia and cancer.



