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ANTAGONI STS 10 BACKGROUND OF THE | NVENTI ON The present invention relates to
nor - seco Wiortl&eidie derivatives useful as thronbin receptorP@Msganizsts in
the treatnment of diseases associated wth thronbosis, atheroscierosis,
restenosi s, hypertension, angina pectoris, arrhythma, 15 heart failure,
cerebral ischem a, stroke, neurodegenerative di seases and cancer. Thronbin
receptor antagoni sts are al so known as protease activated recept ( PAR}
ant agoni sts. The the invention aIﬂWMﬁﬂﬂ@“ﬂWﬂﬁ%nnabln0|d ( CB2)
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*ischem a, cerebral 20 stroke cerebral |schen1a nephritis, i nfl anmat ory

di sorders of the lungs and gastrointestinal tract, and respiratory tract

di sorders such as reversible airway obstruction, chronic asthma and
*bronchitis. The invention also relates to pharmaceutical conpositions
cont ai ni ng said conmpounds. Thrombin is known to have a variety of
activities in different cell types and 25 thronbin receptors are known to
be present in such cell types as hunan platelets vascul ar snoot h muscl e
cells, endothelial cells andiQils PTOR ANTAGONISTS: expected that
throm@yn receptor antagonists wll be useful in the treatnent of

t hronbot i i nf | amat or her os otic and fibroproliferative disorders,
as well aé—éﬁﬁéﬁgﬁiﬁé&H%Igﬁiﬁﬁﬁgﬁihsghronbin and its receptor play a
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V\/neése ncmnamoy?psfﬁjorOPhe -p- guanlgmo%%%SLeu -Arg-Arg-NHa. Peptide thrombin receptor
anatgonists are also disclosed in WO 94/03479, published February 17, 1994.
Cannabinoid receptors belong to the superfamily of G-protein coupled
receptors. They are classified into the predominantly neuronal CB; receptors and the
predominantly peripheral CB, receptors. These receptors exert their biological




-3 the single dotted |line represents an optional double bond; the double
dotted fine represents an optional single bond; PCT/USOL/1902s n is 0-2; Rl
and R2 ameo imetependent |y sel ected fromthe group consisti pgraiotiootsl-Cs 5
al kyl, fluoro(Cl-C6}al kyl, difluoro(C 1-C6}al kyl, trifluoro-(Cl-C6}alkyl,
C3-C7 cycl oal kyl, C2-C6 al kenyl, aryl (CL Cﬁ)alkyl aryl (C2- C6) al kenyl ,

het er oaryl ( Cl- C6) al kyl , heteroaryI(C2 Cﬁgalkenyl hydr oxy- ( C1- C6) al kyl

(C1- C6) al koxy(C1-Co6)al kyl, am no(C1- CB)arkyI) aryI and t hi o( Cl- Ce}al kyl ; or
R1 and R2 together forma =0 group; R3 is hydr oxy, Cl-C6 al koxy,

1 wor o( 2% ﬁWOiﬁgWor‘%ﬁ@%@ﬁ&r”g@%@g&ﬁ%@ o Bt BB
. cycl oal kgf C eeepf@lr&erg/pnncawiy(@smtedwt t cey\@qsew em,

grent ﬁg?grl yéc% EPEQ%@ Bgérrryeueerglﬁggerfré Cgﬁ%re@@r@crgemtedhmwrg c&@t

- ( C1- C6) alRyIHIRATRSA raRy all %rﬂarﬂrdvlammetle%mﬁrsssqqh are%?sga 8@4%&@%) %eqorman

the opti Qaeht Me@té@f&ha\ﬁe W@ﬁeutrd@nhty fh IRéAconen of h%eé@g@bes@@atéd with
pr esent tric ic heteroaro fe(sgr ou |an 5to 14

P o cotiraatpd At systemBiuhis Bkt Gt SRUAHR ekt §rdaBoret,
i ndependestdoposesiectordl fschemid segelonad stroks, cirebigl fchEmi®) eephrBis, wherei n a

ring ni ty f CA
ATl R S R e L
wher ei n ﬂmrﬁers gHabugs res/egsrb@tarmse@bbtyuqrqro chranipasihmaang brwchltls (R. &
i ndepg ?S%r'?_rf %égfd?ﬁ@?nt cggg sting of H Cl1-C6 al kyl;
quoro(C Vgl yor o Q%J trlfluooro(Cl Co6) - al kyl ; C3-C7
cycl oal kyl ; héfi @aFr'R?/” |Ba RUPUldupstituted by Cl-06 al kyl,
C2-C6 al kenyl OH (CL 25 CB)al kyl, of, 4, &2
R21-aryl (C1- CG)aI kyl; R21-aryl - (C2 Co)=Hl Kg
het er oaryl ( C1- C6) al kyI het er oaryl (C al kehyl ; heteroaryl oxy;
het er oaryl - NH-; hydroxy(Cl C6) al kyl ,\lefh dftoxy( C1- C6) al kyl ;
am' no( CLC6) al kyl ; (CL-C6) al kyl ani n6HéCt? Cf'al kyl ;

-((C1-Co) al kyI) am no( C~- C6) al kyl ; l—%OLo SLI'CG) al kyl ; Cl-C6 al koxy; C2-C6
aI kenyl oxy; hal ogen; -NR4R5; -CN, -OH; uoo' 30 CCR16 - OS02CF3;
- CH20CH2CF3; (Cl- C6}ai kyl t hio; -C(C NRER5; OCHRE—phenyI

phenoxy- 7

" OC(R6) 2 )Wﬁi&%xl‘f&?d %ﬁ%@%ﬂ@%@é& 3,@3@8&%}1’ Eﬁegﬁ%ﬁ{%ﬁ B (e by
(Cl- ce) aIHkr}ﬂbaCIa\mrad,rsdcead ioGHRCKAlaMHOTOR1E, J- AONRIRR Secy|118a(1wo6), p.
subs§g bg/[?1 to 3 substituents |ndependently sel ected from 35 the gr oup
consr str ng -CF3, Cl-C6 al ky Cl-C6, al ko

V1 O 111/ 963311ﬂ0v2'g @@‘Wh@@iﬂerf‘?‘&@ﬂl%ﬂmﬁ'éfﬁ%ﬁ H%%Pa%'émx%d%%’o%fi;f m‘w'a r| ng
with a neé&y;bt@ﬂgdte@gyugg wpse%@)&lﬁR4R5 or heteroaryl; R21-aryl; aryl
wherei n adjacent carbons forma ring with a nethyl enedi oXy group;

R4' - heter o. erein adj acent carbon atons forma ring

i a net hyl enedi oxy group; R4 and RS are

i ndependent | y ®e presedt nhr/emrd)rinaalgrersup thmomabistreogptof aHtagthisly rapregbntauhmnyl ,
benzyl qg %(%gycl oal kyl, or R4 and R5 together are -(CH2)4-, -(CH2)5-
or -(CH2) N )2- and forma ring with the nitrogen to V\/mch they are
attached; 10 R6 is independent] yY, seffect fropmi®t he group consisting of H,
Cl-C6 al kyI phenyl, (C3-C7)cycl P? Rr&cl oal kyl (C1- C6) al kyl ,
(C1-Ch) al koxy(Cl- CG) al kyl , hydr Qx K and am no(Cl-C6)al kyl; R7 is
H or (Cl1-C6)al kyl; RS, Rlaand pdent |y selected fromthe
group consisting of R1L 15 and - ) itthat when the optional double
bond is present, Rl~ is absent; RO A% H~u o Cl- C6 al koxy, hal ogen or
hal o( C1- C6) al kyl ; Bis-(CHZ)ns- -CH2- O Fel cres- ! - cHe- NRe- - C( O NR6-,
-NR6C( O -or a ph@rmaceﬁ.lt@aw a@dﬁp&ble(s@‘ﬂzth@%lﬁr‘ﬁ@%rﬁa( CH2) n5 or

(CH2) n4C- C(CH2) n5-, wherein n3 issb-5) n4 and n5 are independently 0-2, and
R12 and R 2a are 20 mdeper@eﬂt sel ect éH he group consisting of H,
Cl- C6 al kyl and. hal ogen; 7»9(|s - O~ MQZ w'Fren e double dotted fine
represents a SZH?gT(rQ brd, or X is H, -OH or - NH2~ WHEHEIHR vABSe: Msent ;
Yis =0 = I—b , (H Of) or (H C1-C6 al koxy) when the double dotted
line repr t ¢~ nimgl e bond, or when the bond is absent, Y is =0 =NOR',
(H, BB, 254 H OH, (Hw&rﬁ)emBHs&ﬁs@ﬁ al koxy) or (H, CNHR S); RI5 is
absent when the double dotted line represents a single bond; RSis H 18
19 17 Op ,1-2 Cl1-Cg alkyl, NR R or -OR when the bond Is absent; or Y is
or SSCI12 15 k and Ris Hor Cl1-C6 al yl, R16 is Cl1-C6 | ower al kyl,
phenyl or benzyl; 30 Rl~, R18 and R19 are independently selected fromthe
group consr str ng of H, Cl C6 al kyl, phenyl, benzyl R2~ is H, Cl C6 al kyl,
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-6 al kenyl ;
. R21- aryl oxy; R21l-aryl -




W-O (11/9(33(1 -6 PCT/US111/19U2s R2' is 1, 2 or 3 substituents

i ndependently selected fromthe group consisting of hydrogen,

R28- (C, - €0 al/dpby Rze- (Cz-C, Q al kenyl, R28-(C~-C,)al kynyl pcR280i/solydr ogen,
-OH or (C -CE)alkoxy; Rz9 is 1, 2 or 3 substituents independently selected
fromthe group consisting 5 of hydrogen, _(C C6) al kyl, -OH, (C, -06)al koxy
and hal ogen; R3, R3' and R32 are |ndependently sel ected fromthe group
consi sting of hydrogen, (C, -C, )-alkyl, (C -C)al koxy(C, -C,)-alkyl,

R25-aryl ((,-0C6)-al kyl, R3-(C3C,)cycl oal kyl ,

R3~~(C3- (, )cy al kyI het er oaryl ,
het er ocycl oal %%@@@Cé ?ﬁbgég%#eﬁeﬁ% Oy) @I‘%@{b@%é‘é 8 ~0 R33 IS

. hydrogen, (C, im)d@ubta dot(m@i (s} re{;ﬁyeat’arktylarb@pm@al@ﬁm ORY; R3' is 1 to 4
substttuents Ht%ngndently sel ected fromthe group consi St | ng of hydrogen,
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(C, - Cs) alKoieyR™ RN ﬁteqimgbondmnece( ', NRSC(O}NRS R3*, -NHS02R3 or

- NHCOOR';  RA44 &3 iEla bnbd B didiy ImS@?éﬁaar SERYfoup 6f ShOR%atons O R 8Ri g,
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| fl Cl1-
trifluor&P 0 1ggaghonsie ’P@/% Oézh?f@?%tgéﬁ/f‘gf%‘?@qi%@ 9eleRy |
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bond
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-aryl he?éroa bRy 0¥ oY) MLk dere mi&fa%yr% r6x hﬁ‘?% vhgingl o, -Het
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pref er abICyg)(allHyl I€)1-0% eﬂ%%ﬁalk@ﬂdlo@ﬁh@b@emNR‘HHC'D' -ZNgeleteddRdM OH,
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R25- ar | kyl - (C, - CO | kyl
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OH (C, afk W V(1
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of the present i nvention have anti 20 thronbotic, anti-platelet aggregation,
anti atherosclerotic, antirestenotic and anti coagulant activity.

Thronbosi s-rel ated di seases treated by the conpounds of this invention are
t hronbosi s, atherosclerosis, restenosis, hypertension, angina pectoris,
arrhythm a, heart failure, nmyocardial infarction, glomerulonephritis,

t hronboti c and thronboenbol ytic stroke, peripheral vascul ar di seases, other
cardi ovascul ar 25 di seases, cerebral ischema, inflammtory disorders and



Fl uoroal kyl, difluoroal kyl and trifluoroal kyl nmean al kyl chains wherein the
termnal carbon is substituted by 1, 2 or 3 fluoroatons, e.g., -O0F3,

- CH2CF3, wRQ/9GHACHF2 or - CH2CH2F. Hal oal kyl means an al kyPCTR&I Y025
substituted by 1 to 3 halo atons. "Al kenyi" means strai ght or branched
carbon chains of carbon atonms having ongqor nore double bonds in the chain,
conj ugated or unconjugated. Simlarly, "al kynyl" means strai ght or branched
carbon chains of carbon atons having one or 25 nore triple bonds in the
chain. Were an al kyl, al kenyl or alkynyl chain joins two other vari abl es

o0 | RGBS B D T PPN RO el ere,

. to 6 carbeteratois. Substitution on al kyl) af kenyl and al kynyl chains

depends gp1t hg@?g&rﬁgrﬂﬁq agﬂéce'ﬂt c%tlﬂ%ﬁ’s fo"?‘ﬁfa tnhg itz 8 n@ﬂx%ﬁbﬂf&ycﬁro&ﬁe

substituent . he ar reci ate
. chai ns cBn-heictoarstiagrd hﬁtetr@@wéweat%madmr& Caﬁbﬂﬂ flomsafogn a HRgIVHED ae g.
met hyd  oCaatdulky Iefr@ngrbap@rminetr‘gdl@wadlbsy gtcutp on by hal ogen, but otherw se

zre 1Lkely o 9t gy Shletted 8RBT PP Cgﬂ%‘%t“édoﬂ?? Cs

unsubst i alh:tyédnt‘@myBmebbamd Grineyaoalky, pe R4 tEme étmeth%am 4GpR)4-dependi ng
th E%ﬁ%@ 02
on eq/(r;l oalqrgsrt ' 3%‘2’&22 a sg?ﬁégt)aagcar gnnr;g%f\r/]vgnétﬁré \%oﬁ%{eomﬂ@ >

V\:hl | e "cqatholaddkyl ene"” refers to a correspondi ng bivalent ring, wherein the
poi nip of att@tﬁhmﬁ@e ghoehlf %e@c%@ﬁohﬂﬂ*l@@r@ gglori@iﬁlhglcﬂmﬂ'()fi alkyl,

havi ng oRBSH @%7&?@ ﬂtsét@@ﬁ%)?f&?ota%@@aﬁ P Ltk LR

"Het er ochgd:imﬁdyt@ -Comanisarebamiral €¢-Cd)atkyl;of 5 or 6 atons conprised of 4 to
5 carbon ato roatons selected fromthe group consisting of
-0, -Sand - &%\7‘9@‘?—& 3%1 ﬁéwm rest of the nolecule through a carbon atom
Exarrpl es of hﬁaeﬁﬁ@wtdolal 1kar|e igdep@sdamtty Selpyteddtarditimg group consisting of R

tetr [ r f

2 i B a2y P‘t“t@??\%ﬂé GG Forforitp h%%ﬂt %ﬁég‘%ﬁttﬂ%s hy

" Hal ogen ref &ty @ u@nr@ﬁea @}W d?aﬁeen@f ﬁt%@t'&G ¥ ne radical s. V\hen R4
and RS join t® kayoHa) ki, NCHA-T?, 1d1E,Bi t-CEReNREQ -BHOMREHeNRECEOR! t ached,

the rings fornmed are f pyrrﬂg%ldl nyl , 1- pi peridinyl and 1-piperazinyl,
wherein 15 fRe plag tr'aﬂ}é Hy @p{yga(l: Qgg{%‘_ﬁl)lbs&l t{@regd, A= CK@HQ}ngoa tion
ni trogen by a group % cht @8 %)alk refers to naIkyI ‘chai n
subst i t utEERre Rae Qt§dﬂoﬁ9d@5@1@$ﬂ emﬂ@nélwor%,r Rgéﬁbdrﬁ "Aryl"

meansy phedperiizpby ts)étectédtfteﬁvthe gr@hgaja)y@rs(ﬁngmtthm -Gk a!lk]ﬂ'éﬂ&‘l'halogen
"Heteroaryl” neans a SI ngle ri n enzof used heteroaromatic group of 5 to

20 10 atons ceonsrised \m@ng e &lble 4pBad linpdenressnis Hetneie %qimorxls
i ndependeyty §el{~¢}qﬂédv\ﬂqléﬂrfhéfﬂ)©ngn§léjb5@ﬁﬂ$ sting of N, Oand S, provided

that the i nas, fo. oLl el aBLAGRTL BXEERIANG BhoRthe Uoy BBy, AT des

of the ring nit hs~a S Co erein a

ring nitreyesents ssbgle bumcd:cbrb/yhesn ﬂnle Bandlikgbsarto¥ps =0, f=(N®R§ tHidter nary

am ngs Emn@ gitfsﬂ;) e, %1ECQQIIJ&>%%P§I|%UN%@);IOS 25 are pyri dyl oxazol yl,
0

i soxazol yl, i azo furan By ienyi, imdazoly rF{q;/razolyl
tetrazol yl, t L1 a‘?zr@|a}a|sent \gbemtaeapy e @@ﬁ%i“%ﬁztﬁ%fﬁsef“ﬁ?taa%ﬂglﬁl borw!/

pyridazinyl and triazolyl. Exanples of benzofused heteroar&V\%eoups are

i ndol yl, quinolyi, isoquinolyl, phthalazinyl, benzothienyl

t hi onaphmetngla)kyl balﬁ‘ifiwa@zot)ytw vxltmszetm@wis abix@nrosazasy| or

benzof uraz positional isonmers are 30 contenpl at ed, e g

2- pyrldylsgqiﬁyrldyl and 4-pyridyl. Wsubstituted heteroaryl refers to such
' groups whergtnigu Rus gblie1d 00, GARjpON atoms have a substituent as
defined above, ere adj acent carbon atons form a ring with an al kyl ene
group or a meth Héﬁ%u@a @Fﬂﬁﬁ»pa@”WﬁEﬁEW%yhltrogen in the Het ring can be

subsghtuted wigitr RAs- éﬁc}’hmér@ﬁtdé@’e'n@l@ﬁtl)()ée;%‘éé% f;&ﬁtgasﬁg?fecofgﬁghgtgwem as

defined i i s exenpli

benzofuséP %%f@ﬂ%dQVVWEFEﬂBgFaS defined i medi ately above, as well as
tricyclic grol isutCaEs alkyloanyd(331yl,-COOHRT bUS ORI J( 12,

benzoqui nolinyl (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 nenber, e.g., Het
is 2-pyridyl, 3-pyridyl or 2-quinolyl. Exanples of heteroaryl groups
wher ei n adj acent carbon atons forma ring with 5 an al kyl ene group are

2, 3-cycl opent enopyri di ne, 2,3-cyc|ohexenopyridine and

2, 3cycl ohept enopyri dine. The term "opti onal double bond" refers to the bond
shomn by the S|ngle dotted I|ne |n the nlddle rlng of the structure shomn

—y Y T T



-1 ~ PCT/USULl/ 19U2s carboxylic acids well known to those in the art. The
salt is prepared by contacting the free base formw th a sufficient anount
of the desdOnedeaei d to produce a salt. The free base for mpoayde 19025
regenerated by treating the salt with a suitable dilute agqueous base
solution such as dilute aqueous sodi um bi carbonate. The free base form
differs 5 fromits respective salt form sonmewhat in certain physi cal
properties, such as satubility in polar solvents, but the salt is otherw se
equivalent to its respective free base forns for purposes of the invention.
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possess a car bBxyis §i@dPpbsiiearisdoappeiritantlydiae padfene ha orn sonsistis abl e
- 10 salts wdrbglaﬁorcg%mlgmdharo@@m cNO3sEs- Cdfalampbascmlkéxgchcsamé alkaraemhbe

Poc] uded GrEC TR B mrT RO Ratil, (R, AR B PRI L Ca et e e
* ammoni a, @kayikylaaimites C1Hg)alkyly dykiydan{Gets) %y‘mﬂ@@@%p—ﬁ@ﬁﬂ ahtHE O 1P| ke.
Conpognds,ﬁ_tl ?ﬁmr%ﬁ%‘éabp%e&tI%ﬁgéﬁyocessgjs @p)ar ed by processes 15

(mownin for ex des ri’bed bel ow. Conpounds
of formula IA, RifteerceRR ane mdaperidleetlmsei&mm frdnumeegl‘@upcbqnslamg qbthyslergen, t he

S' ”9' © b%d (CS- 8910 gﬁ&PtR @@%ﬂ{é‘egﬂ%* \Y/@%éa ﬁ%l}it ?Mme‘f%o c@%eﬁk%ﬁh%yl
~ and RllRaraéy'é@cﬁ Jak, dy kG- @ﬁQY‘F{DaHWH @5‘@7 9&@@@%?%’@1 @bove can be
pr epar ed chgg)p;ﬁbn@@@@gg anyREeby o) RV RY! kaRt | NS Fl{F‘ t he vari abl es

o 0 ESE SRR, %9@5%5%&% AU by REELE S B,
R R2 H\ dkgdylBxy, MF4C,-O, Yolkynydxy, IP&’%&rotmoalpvlog@sténg@g dyeldaﬂgﬂb

ki |l ed f*ﬁmﬁfé“@?%v%f’d’ﬁ'%ﬁw@% PacS ol BRE AR MR e el 1y

appl i cabIeCH(G;INQEpe)rl ng optically active or racenic corrpounds Conpounds  of
formul a I'A can,bgz ﬁmt@ggethQr \t/vslﬁ tﬁ%&éﬁi??%ﬁ@hctﬁgp%@gﬁa&ﬁ@d &rRP3nhs OH
by treatnept W|th g

0- carfphor BultPgeiiey M&T’élz’fh@ﬁém@) toafyaiohH ga(rea.aitﬁpn@ﬁi independently form a R™-

bi s(tri %éMtﬁutbwldaama@hc ri Qﬁ@yd@%tmsf@*émi“asdﬂstm@db@t@fro@parceﬂhé bPM

dienoic a

ool € e Rt TSR i me Tt B el mbl T shlerie d B oh R ok
WO ( 11/ 9E38(stirRGay LS |- UHE 302~S2 - SpmmdﬁhaQWth(FEf apaCHREORE NGl thed R22

1 ’FjZS Nag'}’PtT‘gE’é%OLB%gon%d% tE% COCl)2) DCM/ R22 KOH R22 O THF- MeCH H20 HO

/ C02Bn 4 OBn p R22 p H 22 Lindlar cat., H2
O/ |201) Tol uBnes1185>r(3 @bstimqgjsmﬁemdemﬂwcselecmfrgm ﬂblsmroumcons@éma

éc,ﬂcﬁ Vlalky ®GM 2 PLO

OOEBn H QQfZ?WH éh"hé?gpéerp 24 "dd‘lCR)éJk&RQPq’?sC
o B R S R M e o
of formul a:aac;)eyc’ngalkérayw@(d (@RIUi-CONSRED-I@IRY, tBEOPSREBR'S-NFERECt i ve

Gi ves.t ne N Gl arG SHCIe mp@ﬁﬁ%‘ e R R B o580,
fol | &ed BY-(Basy, aH@ayl:myn,tR @ev@“@cydealkatoaynsdr(él@77 cydhelkekgr RF-(G,-
subj ect ednéeyagdenmn&g (Eggvﬁagﬁ qqg of pé@ NRg™ 9xijde to generate
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35  of hydrogen, halogen and (C,-C )alkoxy;



H CO2H 16 1 ) Toluene, 195 C 2) DBU, rt H2, Pt02, MeOHACOHOH W-~c OHH
c02Bh OHHOH\S HCO2H 17 BBr3, DCM 15 1 ) (COCl)2, DCM 2) Pd cat.
Bu3SnH OWOH/®330 HH OH S 1 ) NaBH~ O H TPAP, NMO |l a ~-Pc2)uskaidses Hi_H
HH19 1$ O OH The al kyne of formula 4, is reduced to the al kene 13 using
Li ndl ar catal yst under hydrogen. The alkene 13 is esterified with the
dienoic acid of fornmula 12 using standard conditions to yield the ester 14.
Thermal cyclization at about 185C, foll owed by base treatnent) gives the
internediate 15. The ester 15 is converted to the intermedi ate carboxylic
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Schene 4 0 0 _0So4, Nn~0 1 pp%~ Ni i N _NaBH4 ~100% OH Os04, NND~ N---~
~1i -15 i N N OH 100% O OH H202 HCO., Hi~ N 50i ~ r C02H Me2N-~ ' V,
NaCNBH3 WONIB%60~ | ~ N OF~i NMe2 w ~ OH Those skilled |nPCh/erenr/t9uw N
appreciate that simlar reactions to those described in the above schenes
may be carried out on other conmpounds of .fornula | as long as 5
substituents present would not be suscepzlble to the reaction conditions
descri bed. WO 111/9033f1 -16 PCT/US() 11191125 Conpounds of formula |
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wher ei n \/@:?1 yBioBIIMRt-ganPRENES) (Of-Cf etk | RE>-28/ 18y drdsy (BISC NIk, maﬁta'?t -Hilkeky-
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coupl'
the 2, 5d|CbG|)a1hom(Cl1-d]Jmky|2(5I—lS(me®9aEtyl Bifh dro(C, gl alkbxy ahd Bi\/Fhe%ech%IoNaBH ~

B B 20 Al 58y g pudobo 2o ROGUARR Rl B Sty 1) Sl
su | I e cougepengiently Geleated figan dwea@fm@tcmmn%m@ of (8)-Mhaalky! ard@eh{CHCHaky!.~0
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%O romt%tlc anti-platelet aggregation, antiatherosclerotic, antirestenotic and anti-

coagulant activity. Thrombosis-related diseases treated by the compounds of this
invention are thrombosis, atherosclerosis, restenosis, hypertension, angina pectoris,
arrhythmia, heart failure, myocardial infarction, glomerulonephritis, thrombotic and
thromboembolytic stroke, peripheral vascular diseases, other cardiovascular

25 diseases, cerebral ischemia, inflammatory disorders and cancer, as well as other
disorders in which thrombin and its receptor play a pathological role.

The compounds of the invention which bind to cannabinoid (CB2) receptors
are useful in the treatment of rheumatoid arthritis, systemic lupus erythematosus,
multiple sclerosis, diabetes, osteoporosis, renal ischemia, cerebral stroke, cerebral

30 ischemia, nephritis, inflammatory disorders of the lungs and gastrointestinal tract, and
respiratory tract disorders such as reversible airway obstruction, chronic asthma and
bronchitis.

This invention also relates to a method of using a compound of formula | in the
treatment of thrombosis, platelet aggregation, coagulation, cancer, inflammatory

35 diseases or respiratory diseases, comprising administering a compound of formula |
to a mammal in need of such treatment. In particular, the present invention relates to



10 15 The phosphonate 22 is prepared fromthe known al cohol 2'~ by a two
step transformation: the alcohol is treated with CH3S02Cl1 to provide the
mesyl at e WOK1/24339 s t hen di spl aced with sodi um di et hyl phospliTiiesot/ovops ovi de
22. Internedi ate 23 can al so be a-hydroxyl ated using Davis reagent to
provide al cohol 24. Both 23 and 24 can bg.converted into diverse anal ogs as

shown in Schene 6; Schene 6: WL Method 1) ) ArB(OH) 2, Pd(PPh3)4v...,. | 2)
subsequent transformti onAr ArSnBu3, Pd(PPh3)4" ~~rMet hod 2Ar ArZnCl
Pd(PPh3)a' ~"''Method 3ArO H HL ) HNRARS5, Pd cat.22d 4 MthNRo e 4, sOH2)

St hen i & MERRAELERG SE Apoinid o T a0 hrompaipnet hod

- I i dazol edleraeeierasisy resinRe$is dNEIRIHNGIAN, RNERIERGStoripdarRY hmia heprifaiire NH

N2) NaN3, Yo &idei MiafetRi0 WorhBrufshssmRite, tHromborie Bhéke( #ro@bodfboaia ditbke,
coupled wi.ith borpnic c;cgs under | | adi um cat al ¥5| s, condi t.i,on g thod 1).
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subsequent |y transfor , Taor exanple to a tetraz od 7).
(11/ 9C, 33beating pore than one Ph s disspaes 45iefel s- Al der strategy as shown in

Schen\y 7) a vam giothef agh&dtoite RCEASorBreigdshe eshdmnetbautichl édrmpbeiio?S and
the ester 26 can behsubg)ectt %ﬂgte% tgermal CZ%I zation tdo %J’&Of\ﬁl %Ei .t he

Di el s- Al d8?MBHYHE & thPEPdit CCRYe ARPHNHY 4 PTIRAE ¢ 8 13na 23 2)
Al cohol , Eh&N)adeuDMAR accefi@ablaciatrieAl cohol, DCC, DVMAP Het 5 25 n Het 1)
xylene, 185C 2) DBU, rt OH @2 0 HR23 H\ IC Het Al cohol 25 is prepared
as follows, . O TBDPSCI 1 BuLi Et N, _ 1) H2, Lindlar cat.

5 DESS-Martin reagent 28 OH 27 29 CH 1)
Het CHZP( O) ( CEt ValesBulthemds 2 XetiBAH, thiederro "8iByR ®r Alowahralkdbmiesnprsépigtadrf r om
t he readi Ll - ¢+ - 2 n Os;alcah I ted
s it ToDSHRH MY BraRh g o e Srofls i IR RANRALR el 0RO
par af or naptheipgd@ving Hio g cRban@MoF- 29. The al kyne is reduced to cis-al kene
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Corrpounds&%ﬁnﬁ)ﬁ?aﬁr’sﬁ‘l(.,hoa{1 Hsﬁl%*?gf@%ﬂ%@g 3 é\% gﬂ@@%ﬁ%—é'%’r%&é%éﬂq@g??v'e 15

t her &f , RIBCHF 20 IHGHLF s Halealdyltrheanseamiatiyhghaiars uitstisged by fa® Jbkimed
for A ca tolﬁ’:r‘s.pr epared fromthe correspondi ng tetrahydropyran anal og by

opening the ri'ng. The conpounds of fornmula ID can be converted to other
conpounds of fdlkemd" meansgiraightpruiascldd eaien ehairs wheaion aRamMsihavirgH~OH,
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"alkynyl" means straight or branched carbon chains of carbon atoms having one or

25  more triple bonds in the chain. Where an alkyl, alkenyl or alkynyl chain joins two
other variables and is therefore bivalent, the terms alkylene, alkenylene and
alkynylene are used. Unless otherwise defined, alkenyl and alkynyl chains comprise
1 to 6 carbon atoms.

Substitution on alkyl, alkenyl and alkynyl chains depends on the length of the

30 chain, and the size and nature of the substituent. Those skilled in the art will
appreciate that while longer chains can accommodate multiple substituents, shorter
alkyl chains, e.g., methy! or ethyl, can have multiple substitution by halogen, but
otherwise are likely to have only one or two substituents other than hydrogen.
Shorter unsaturated chains, e.g., ethenyl or ethynyl, are generally unsubstituted or

35  substitution is limited to one or two groups, depending on the number of available
carbon bonds.




schemre 1 3i W V'O (11/9133(1 -19 PCT/USU 1/19025 31 1 ) BBr3, CH2Cl2 2)
Ac20, Et3N, DMAP W1 ) NaCNBH3 Br 2) K2C03, MeOH W Tet rahydropyran anal og
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conpound) and using the simlar procedure used in Schenme 1. The ring can
opened regiosel ectively using BBr3 and the al cohol can be protected to give
5 the acetate ID. Brom de reduction with NaCNBH3, followed by acetate
deprotection, furnishes alcohol |E. Starting naterials for the above
processes are either comrercially available, known in the art, or prepared
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ng of dr uGowss ofldWo different tarbdrsataglse dose or 2-4 divi ded doses The exact
dose, however,, Dﬂ det erm ned lcﬁ/ﬁp&ﬂ latten |R§3 i nici a]nd iy pendent on
the potency of~ ditd v ePdgny ajg VOW%BW Oré% |on and
response of tHEIeI:&afoae,n't mebbskEosihgls niyg ar kerzciopde hetfropreepatia groustaird iong
ot eba! S PAIREARANNGS, 8f 2haRABol aterﬂsta?‘ﬁ PIOFEEBRIhE R Bl

abbrevi ations are
et hyl et sereqted trom theegiowp C(crve)stmetqfw @eny, emnwldegideahtf@ fEsQie not
g' g‘_?éif‘g;flﬁélig@@‘a gc%%)( gén dhaRk Rulfamioay r Ndbiged BMAB) rin nltrro ens are Ca}llleso20
P apar at 10460 A5 HEbR (A oo R Fap gl & ighy B Bos SR ORI BRI S0 sy
( 1994) falkyd gédup RbfoBirep qRatdh&tyOamihea Bxmppisi @:frmr@jleﬁm\%tmero(a?yvgzogps 185.5
o g et 3980, Lifeth O, SR afet e L SR RRERYE
30 min. ‘nyeaz;ﬂiyidte@mazofyism@zojyl{|$atmnzg>lyl1mza02aml pyrazinyl, pyrimidyl, pyridazinyl
and triazolyl. Examples of benzofused heteroaryl groups are indolyl, quinoiyi,
isoquinolyl, phthalazinyl, benzothienyl (i.e., thionaphthenyl), benzimidazotyl,
benzofuranyl, benzoxazolyl and benzofurazanyl. All positional isomers are
30 contemplated, e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl. W-substituted heteroary! refers
to such groups wherein substitutable ring carbon atoms have a substituent as defined
above, or where adjacent carbon atoms form a ring with an alkylene group or a
methylenedioxy group, or where a nitrogen in the Het ring can be substituted with
R™-aryl or an optionally substituted alkyl substituent as defined in W.
35 The term "Het" is exemplified by the single ring and benzofused heteroaryl
groups as defined immediately above, as well as tricyclic groups such as



30 was added and the m xture was stirred at OC for 30 mn. The reaction was
quenched by the addition of ag. NHaCl (500 m ), the THF was evaporated and
t he aquemuso1/9636d (11/JG330 -21 PCT/US01/19(12S phase was ertrnaei/ed t h
3x200 m of Et20, the conbined organic |ayer was washed with brine (300
mj, dried over MgSO4, filtered and evaporated to give the crude m xture
whi ch was chromat ographed (5% EtzO hexah1<-9' to give 18.38 g (77% vyield) of
liquid. 5 "H NWR (400 MHz) CDC13) 7.29 (d, 1 H J = 15.4), 5.86 (t, 1 H, J

=7.4), 5.76 (d, i H, ,~= 15.4), 4.18 (q, 2H)J=72)222215(m2H)
1.74 (d, 3H J = 7-I); aC NWR
(100 ﬁ/Hz be@@@q@pOinezgg, %Mg' A8) Oﬁﬁ%e&l@ﬁthﬁ%iﬁ‘yéﬁ? 91157 3b106<€f ba)- *z')ft 1?1

14.42, 1 A Pnddtdro b MR rbBhemPBmethbid®, 9. aHeok 8- f3-plyeidyl
pr oduct ?fr&%)sﬁ @E(ﬁ% 4d\@ m*rgl) in THngnd MeOH ((g40 eagﬁ;mw\i/as_bgddse/d a

sol ution 114 mmol, 3 eq) in H0 (40 m). The 15 m xture was
stirred at rt fxam@eh ofdnetéredrw gr@@awhetd@@adﬂamenntalrb@mmtmm fean g dBQ with)

organte. P g Orbth S By BB RSN BB In g & B b g he B Ve
My S04, fuowt:l@heat%imyedm@or ated to give 5.26 ¢ (99% yi el d) of crystalline

§0|2') ;j 5. ygNNRT(rﬂaOfé M‘"%ph@ﬁg é%ub% #3ntidreférdto bhe’oélr@ sho'ilvr?%y(the sﬂng’l’é dottad

3H) J = §in e ”‘é%d‘@ fing @ tilﬂe(s@e@rt;re Fisnds fepua L Th@)tgem BonalsH0IEs- g
?58 © To b@n@iol'e(bjfewfb m|°e tit)dit@:#] Qh@ﬂg(bty the c@ﬁm:em gg(tgd Onglbeﬂuge@w m)rm?cc) tlhlemﬁgagl 2
was .a chl.ori . eq. ol | owed by
3 60 IWhl %ﬂ%ﬁ(?ﬂgf‘f@ Th@CW§%t%8 Wt%‘?l ?f fggﬂgl? [rt for 1 h, then the
soI vent was evigoalatwstaterents, whereinuthe exehtble R6endeRSiccsridds bei ssol ved

6, LTSGR S 8 e T i ORE RLGhTr ,
CH~ClZ (mﬁgerrd@nrﬂm@éecagdmtzmwmﬁt whege 2mikd \@ﬁlaple PERUIEIM@Ter B aRas

stirred @ncBGn boahokodie, dhbsd 88crdhcdst #€ 638 erﬁﬂiént HQEdWTHd S8 GKiIRQ in
NaHCO3 and br i n

ried o was
b R PR P %Jﬁf%ﬁ%@fﬁ%e SHhiprascaatisof fas
r esul tantnurnﬁsercbjesumatmit@mﬂ@gmapbe@rmém 5% Et OAc- hexane to provide 3.56

g 525%2 , of pal@or}ﬁs luﬁéﬁvs ogﬁ‘\%mycah‘[ %\9 g?le%?g %%@n%t&égfgz}ﬁga(a%@":%d

5.20 (s) tlzel)efor@ albis2imEss (inpluging dlasmeagmersaandJotatlonalysome%a@ (d, 3H J =

6.2), 1. m I%Zé é Zh?fbgﬁﬁtl‘ﬁerﬁ/erﬁlog 'ﬁ%@@ﬁﬁ Jr?nr%ln.ﬁ%&u(tat')oéhd)ﬁ gi he

product o THF was a Li nd

cat akPst '%@E@rsn*ﬁ bQI’Sb T rﬁhénauﬂ ﬁamlﬁerq 2'3@“51'”!9 ragemq,mturq; 2'5@@%75 cap
The suspeps r@@a\/wuﬂhlgrdcﬁ?ﬂ/ehﬂd@él téct@ﬁﬂheérpelm@rldy rteb@tu? 8plicalg prre @i al was
consuned. e,sol utio ag d th)rou celite an q%orat ed The
oo vaoRHRELE ROl FhoiE o AR o) B hndiia s iE of kTR el

and brindgo(M@eé Im ). The solution was dried over MyS04, filtered and
evaporated to ?ﬂﬂﬁ‘ t he
next step. 15 @PY&% %%r%cﬁgodﬁ;a %‘k@@ep @g%ﬂ} | on %}fﬁ%{]éj{r{ b\X’ ridqf Ste

5 (3235 @glergoghaii3tyy:in m xyl ene (100 m) was heat ed at 1850 for 10 h. The

solution was cooled to rt and stirregd flor y\nth DBU (290 pl, 1.94 mol,
0.2 eq.). The solvent was evapor ated Rerude was 20 chromat ogr aphed
wi th 10% Et OAc- hexane to provide i . 299 ,of exo product. 'H NVR (400
MHz, CDCl1l3) 7.38-7.34 (m 5H), 5.45 r Rlz—é) 5.14 (ABq, J = 12.0, 22.8,

2H), 4.52 (dg, J = 6.1, 8.1, 1 H), Fgczaﬂegzﬁ(m lH) 287(dd; J =09 4
4.6, 1 H, 262(dtJ—814 2.Het {br s, 1.71 (t, J =

5 1H,
0 77 ) vyt E8moRas Moy ha dhcelit e tnahtly b%véo é‘r’é RRiEER0 157 b6,

135. OD " 128. 38rhOZBEBSlGI¥Ed 2B e30t Wﬂll@)[ﬂ&pla%ﬂ&ﬁ fOﬁﬁOﬂ\G Cotth@Fdsast fdletHUIm.l, 40,

320, 1750 " Rarefieitl 80y YoalbraberRuetion 20l Map o bgle o s o

e~~7300 H H 0 PAPeDREE Phihe KypDtieRMWIHFA Pﬁeclcgf@uh@@nci@rrepearrea@qut@e ¥, 4.1
ol ) in a@‘c@é&fatﬂ@@aﬁé )Nd\h@érgaﬁ@%oﬂ&%@@h@atﬂe@ PRampaes i Yuitapie ddigs for salt

suspensi wa | tered
Chrough QI EPrRAte PEfvoERitr, s Hhe NS aRe Tracaiar e als JoToER. sl
(30 M), rRali2 fgina@ongdcoiris, astedicandleibemeitxdneselfoas aitth&ier ninaraPand
vessel at 50 Psi H2 for 2 days. The m xture was fiItered t hrough cefite and
evaporated to give 980 ng (99% of the acid as foam 'H NVR (400 WHz,
CDC13) 4.73-4.66 (m 1 H), 2.71 (dd, J = 11.8, 5.4, i H, 2.68-2.62 10 (m
1 H, 2.53 (dt, J =10.0, 6.4, 1 H), 1.92, ddd, J=34 6.0,2.6,1H),
163| .57 (m 1H) 152120(unreso|vedm 3H) 1.30(d, J =5.9, 3H))

~ N~ ] - ~ o~ NN NIN NN ~ NN P ~1 N n AN oA



"H NMR (400 MHz, CDC13) 9.72 (d, J =3.6, 1 H, 4.70 (dg, J =5.7, 9.5, 1
H, 2.71-2.64 (m 2H}, 2.56-2.51 (m 1 H), 1.98 (ddd, J = 13.5, 6.1, 2.9, 1
H, 1.68wW0bB0y(3m 3H), 1.5225 1.37 (m 1 H), 1.36 (d, J =prbrAiseBHuzs
1.32-1.20 (m 1 H), 1.00 (d, J = 62)3H) 0.80 (d, J =7.3, 3H
Preparation 2 OHHOHH~ h-1 OH Step.1: 30 OS 1~"0 01/9&33f1 -24 The
t hi opyran enal was prepared accordi ng g1 fhe procedure of McG nnis and

Robi nson, J. Chem Soc., 404 (1941), 407. St, ep 2; 0 MeO v~ ~S 5 10 i5 20
25 30 To a suspension of 60% NaH (6.3 g, 158 mml, 1.3 eq.) in THF (200 m)
at 0C was added nethyl djeth phonoacefate (29 .m, 158 f.. 1.3 eq.)
and the RRAMOXYEC @ﬁ%ﬂssw@f w%ﬂg Q@Sﬁdﬂ 186 i a}her%@'tww fugopiasiing e

t ransf er fred Ha@edop@l with grgL@fiC@m@rmj@MtthefdeStr@Q abid {thpredace B22alnmThe fice
THF (100 and stirred at 0C for

addi i on 8PS S5 Kk FSuDsrr et eaner e sl G r B MR T s

phase masaeaisbammobummas il rt© o Bre206 srwid)urartud:arhen@tenb'iheetdee bgagifaern aljféarswas

concent r TP Refte B oA Bofletas uﬁ%agﬁﬁﬁhﬁ@n;%'g"%&ﬁﬁa“@ 0o
Et OAc- heﬁéﬁ@”ﬂblmp@@i gelvesis byt (fweselt tSfO’ber\NlSBHQNNR QMOQ iSHEsPeTvEyeT . 26

I(—I(zj, J Bés@fc'ﬂ%?s \aorg%rpgs@@oﬂhe u%verntf’orf1 Hz, 1H), 5. 78 (dd, J =15.9, 0.6

, 3.25 -~
2.57- 2 53 (m ain gpmpousds g @nyg 9 0
Caain gpm fith el n%@é%@q{ﬁg h‘?ﬁe @‘P{BPB%%%%'%
Step 2 (b@s@e@s a Gartsoxymgtdup nTﬂ%e@@n@&ﬂdﬁﬁ&n@ha@ﬁ@hﬁuﬂ%ly@ﬂ%@t@le

S0 a5l %’V%dﬁo@%ﬁ“gél‘ﬁ&{%ﬂ‘%b?ﬁeﬂzﬁ Aol Slett S o BB 1 N

HCl . The patpssaus, phiasen vasmixtn aihied,vdgalt aBdGlvey SxB00AsD)inended lace selidi ned

20 P AU Pl LS gt B s v

pal e- yel s axyRlkylamnesv- ety | ales Moear) (d, J = 15 6 Hz, , 6.32
(t, J = 4 4 HBorﬂrprmd@oV@te(ﬁ’resénhn&@ntﬁjrHéFe ée%rall@p?eﬁadréd b%/lpfoéeﬁsééz 2H))
2.72 CT111S01/ 1902s

E %BHWHZ'” th‘?ﬁﬂtl g‘? %"zﬁmp pbyﬁ%@@%@@?&g&@g ggbg ﬁ?'c’&"’ sol ution of 4 (5.2
) in EtOQAc ( Cmpbunawst adeath 1A, riasircaial yihe c(;ﬁ%ahﬁc)utaadbcmloiesmaﬁpensi on

ti d 1 _at A ty

R oot R g Ml R p BOSHIST B AR Ohe EALADRLAREY I BRy |
was filtefisdQ-hYoagd, aBtSeiGi‘d%Chdad-lahs Vvabstitueeidytrislyp oy iRfe RS, R1§ areioBd ! of
th d B2 BCI / I 400

e desi rg(%e c@éﬁy@l@o % 5@35%%%%%&9{)%8@%@% B@l_gf%pang? HVR §36 (d, 3
= Hpon@emmg\:am@l @deqg%form@@l%w@gqlﬁ]thqVﬁpjnablgszﬁ@e @grd@neg qibovel 34
(d J = Qvith &iphodphondieadt F&M@alil/ wifereh VIR 89 dbfiged @bavsol ution of the
product of Step 3 (2.45 g, 14.39 rrm)l) in CHzC ('_60 i) at O0C was added
DCC (3.27 g, 15,854nmol, 1.1 eq.) followed by D¥ Q2R7fy, 2.88 mmol, 0.2
eq.) andtheO » R%@as stlrreﬁbl { 0C for 30 rgn. this was addeda

sol ution of ~ (15.85 nmm Pl eq.) of t, Rof Step 4 in 10 ni
HeRH Xt dr e s@Eurred—at»FfD

of CH2C12 o C=‘5q;{ Qr and at rt for 1
hr. The SoPUtS ¢h |was dil ute it h 350 nfof EtLORand washed with 2x200 m of

aq. citric aBf d, XD il of at-\ NaHQ03 and 2D0 nl of @fiMe. _The sol ution was
dried over I\/gS(Da) filtered coftenffated and the res\ﬂantlpl‘em due was
chromat ogr aphed with G% Et OAc-hex to provide 2.1 g (41 W of resin. 'H NMR
{400 MHz, CDCEimildr BBockssdes ('maJy Bdused 14 préphreompduristbtomdisidg biher

E. 38-6. 34

6 36 Cu optiBhaty Shnotfufed bbr grogps’ s sichiclPiy th B fff aigo fyebbigteafpytnd) .

i e el Tt i e D
N =S 0 H 20 HCHPRRUAEL T 2 Dersonyoriet o e colteSpofiding Copmeth

| n mxyl éNf@rGEOR%S)OW&Y Hga{rggﬂgwﬂz@@mr@aganh(mﬁ) §@a@1@d3€lr0b‘@0r3¢ﬁ@nkélbl ut i on

was cool Qﬁ(&&@ldrﬁe)aeﬂﬂj §HMIZDS({1LIYH1ur|‘h Mlﬁn@?@l&lﬁé&ﬁﬂdéﬁ mmol, 0.2 eq.) for 1

h, concentrate t OAc- hexan ro e 1.44
(600 of Tt e due PR R BAR e RioRasaY RO RRD e dor BXaPDE 55 (m O
5H) ) 35. 4@oftpousdslofHprmBlalita, (WiREreinIR=is2 .abd B"’2|30né=bhle&rl)beébré1ﬂar(edq J =

(ado, "3 rdnOlovp PRl 57 (naiy 5 2021 (m kL

1.471.25 (m 1 H), 1.12 (d, J = 6.4 Hz, 3H) 30 V4' O 111/9C330 -26



PCT/ USU1119112s Step 7: OH'S 0 HH C02H To a solution of the product of
Step 6 (750 ng, 2.09 mmol) in CHzClz (10 mM) at -78C was added BBr3 in
CH2d 2 (M@ ombesd 1 M solution). The solution was stirred patr/gso7862for 30
mn. and at 0 Cfor 30 mn, then poured into ag. K2C03 (100 m ). The
aqueous phase washed with Et20 (2x50 M)hgnd the organic | ayer was back
extracted wwth ag. KZC03 (50 m). The conbi ned aqueous phase was acidified
with 1 N HCI and extracted with EtQAc (3x50 ml). The Et OAc | ayer was washed
with brine (50 m}, dried over MgSO~, filtered and evaporated to provide
500 ngy (8§°£ of 1aC|d H NVMR 10 (400 MHz, CDC13) 5.50 (br s, 1 H, 4.47 (dq,
J = 9.6, 1 H, 3.43-3.39 ( 1H) 3.36 (d, J:156Hz,1H),3.10

((dd, 3=14.0, 258 b £H, 2.91-2.84 (m LH, 2.82-2.77 (m 1 H, 270
(dd, J = ]@fqes\fz 2 (F):POHEOE . 6972 RT

RT H), 2.57-2.52 (m 1 H,

2.342.29 ( Fga,lhgﬁqc,.,,é—(zmlH)14(dJ 6.0 Hz, 3H). Step 8: 0
"HHOH s 15 H'CO2H Td a sol ution of the pfooduct of Step7(500rrg 1.86

mrol) in MeOH (30 M) wa® added AcOH )péhd Pt 0-réH) and the
suspensi on_wa¥haken under 40 R& (Sodt) nd vesse[ for 1.5 days. The

cat al yst wa.ﬁ.:md)me\r@dl‘lﬂf vﬁ/thla cel &t Hpad t he soruthon mds concentrated
and the resultant residue was dissol S0ACOH Me@H 2@ {ClB2 m xture
(0.5:2:97.5 v/v/vl) and filtered through shoE&NSi 02 col’um to provi de 400
myg (79% of the reduced product as a resi ®Bhich solidified on standing. 'H
NI\/R(4OO MHz) CDC13) 4068(dq ) = 9.4, 5.9 Hz, H) , 2%9269(m 2H) ,
2.60-2.55 (uladed, H2. 4 R71%, Goiltne, 18340 2 . 1 H), 1.93 (ddd,
J = 13.5, Ol 1.6 rl—ﬁre—hﬂ*zH) . 19(m3H) 1.33 (d,
J = 5.6 HZUBRe B 5t epN0: BPHAHDBUNTH | H\ aR2dl ution of the
product of Step 8 (97 my,8 @BBrnmoI ) in CH2CL2 (4 ﬁllago dded oxal yl
chloride (94 ~~1) foll® Ry 1 drop of DWMF. The golution was stirred for

~ ~'001/9 7 PC) 79( 1 . s st or
the crude %ﬁﬁm ‘ ( ﬁ?gé%ﬁ%éor{nn ?n nkeated to proviade

3 m) and cooled to
0C. Pd( PPh3))4t042, Ny, 0 &) FeGad, BARSHHA d by Bu3SnH (94
~l), The m xture was s ||Hr wat 0 Cfor 3 h, conc nt|-r ta and
chr omat ographed with 25% Ef CAc- hexane to provide 7:[%I 680% of al dehyde as
5wh|te solid. "H NWR (400 MHz, CDC13) 9.75 {d, J = g? 4.62 (dq,
J = 9.7, 6.0 HEhe lkyne of farmulact, prepaiad bykesun nwh@m ISHﬁfefQ‘e owvithithe =
:73(2) HZE)H)gleﬂagnc(éjé?gof@ormMS%sn Siardtald HBndifioht to %le%tdedélﬁerg Beletfie 6.0,
I 25- 1. 20iechictamp! e Ssfbopd of § ustie Linsfy caselystindar tidrgeebivesdBbut i on

of the priothreiedifiteB, aphidh (BBnBerrBal3sy clivaion amtﬁ@.ﬁl‘l%m follpwed: By bayg at O

?’eaiﬁfiﬁsug%%“@&sgqﬁ?dﬁ%ﬂe& Ao B TSI ¥ i Sk RtegtB sl dinationdn e 20
m ). The p@sennedf piajmmint okidgde gmeraxtesthednt@rmhdtarte peturaedmarboxirliceatidver
MyS04; ;and; 55’,\}@5@5‘ _Idfg\%?gh @hﬁew]%wrt&e @oeg%@w@e@éondﬁ@abfatdman@é wiHih is

alcohol contal nin
excess Ra?@%lverﬂeék’f@lthﬁﬁﬁl‘é@mﬁ@s“@v%H@Quéﬁqrhu%m@imy%ﬂﬁd‘yﬁﬂﬁe IrEee BIRTSETSI Yn
was heat epapdditef tatgiyeer 3 h, cooled, filtered, concentrated and

chr omat ogr apheB W th 25A)

as a resin. NARE) or%@éere&%%{gﬁgﬂggm t’(}gglgg 0 td” %Ba%‘%c?)und

(dd, J = 10.5, ABjezhyldres oIch)nul&HGeﬂs()ddn he prep@rd by aghldpyrdn Hi)wg; obeﬁmm 613
‘E{Sml 1) gé&%?t or‘ff\qgggds]of‘fg?m? i ﬁ?%d%f% 'gf% re"@ n afepﬁél#gg 0 o%cgrjr%té
H, 1.50 e folowirg paghon seeme. 48-1. 36 (m 2H) 1.25-1.14 (m 2H), 0.93
(d, J = 63§h§|;he§H) 0.78 (d, J = 7. 5 Hz, 3H) '3C NMR (100 MHz, CDC13)

178.58, 77.63, 61.79, 45.10, 423549 39. 37 38. @5 33.44, 31.96, 21. 39,
19.91, 19. 740EY. 26. O—l [ Br Preparat| on 3 O'~"~Okt
OCEt | N Br ;@Kd 23% 0 E to the protedure dgscid bed in Wang et. al.
Tet. LeffE Q1,730 2008y 9c pF 38. THF-W® UL 3rl1 -28 PCT/USU | | |

9(125 St ep 2: To a solution of pe @roduct of Sygp 1 (20 g, 106 nmmol ) and
Et~N (17.8 m o 128 mmol, H 2 eq in CHzA 2 {300 m ) kept ~-30C was slowy
added CH3 | C&Me 1 le The slurigy was stirred for 1 h
Whileitﬁ%&g‘jﬁp.iﬁl@e e5$eacu_g§;_l'?n_x.t_w i ed with ag.
NaHCO03 ( 500aHins ame t he or geni yerTHralgeQlepadat ed 12 Thel eous | ayer was
extracted with Et20 (2x200 ml) and the conbi ned organic |ayers was washed
with ag. NaHCO3 (2x300 m ) and brine (300 ml). The solution was dried over
MySCa, filtered and evaporat ed to give the crude nesyl ate, which was used
as such for the next step. 10 "HNWR 8.67 (d, J =2.0 Hz, 1 H), 7.89 (dd,
J 8. 4, 24Hz 1H, 733{dJ 84Hz)1H) 528{s 2H),3.10(s,

~ — o o ~NNNA ~NA ~N

Al



WO O1/9(33(1 _29_ PCT/US01/190?S (100 m}, dried over MyS04; filtered,

concentrated and the resultant crude product was chromat ographed with 15:85
Et OAc-hewa@@l/t)@sqmrovi de 11.8 g (9699 of foam 'H NI\/R: 8. 5&dyjsodnem. 4 Hz,
1 H, 7.74 (dd, J 8.4, 2.8 Hz, 1 H), 709(d J =8.4 H, 1 H, 6.55 (dd,
J = 15.6, 10.0 Hz, 1H), 6.45 (d, J = 1% 1 ,4.75-4.68(n’) 1 H, 5
2.69-2.56 (m 2H) 2.32 (dt, J = 10.1, 6 Hz 1 H, 1.98 (ddd, J ~ 13.4,
6.6, 2.8 Hz, H) 1.67-1.59 (m 1 H, 147139(m 2H), 1.37 (d, J =5.9
Hz, 3H}, 1.31-1. (m2N) 098(dJ 62Hz,3H) 0.73 (t, J = 7.5 Hz,
e

3H} Preparatron_S OMHH '&HcaTHF Br 10 ToasoI%Eron of th
pr oduct qjl Pr/epe LAl 19H 78 C was

- added 1 M?H S‘/J8n é‘ﬂ-IF (23Em 23 ol eq} The,sol ution was stirred
for 30 mn at C, 30 mn at 0 C and cod ed back to -78 C. To this was

added a sojution of (Jrg%es?ﬁ)mjeg qQrsul fon ox zrrrdrne(609, 26
© mol , 14 t e ur es for h at -78 C
and 1.5 hCat_oc l To t hg ey, 0l uti on 5 ag. NH401 (300 rr1) THF was
evapor at edf and] t he aqueous | ayer tirgacted with Et OAc (4x100 ml). The
combi ned or gant@.Bnayer was washed with Bd:Re (iOO m), dried over MySO-,

filtered, gopcentrated and the crygle product was chromatographed with
15: 20: 65 2-hxfgt provi e 16~4 g (859 (G@) l)f ' HNMR 8. 56

(d, J = 250 , g .51 J=8.4H, 1
H, 20 6.5 L= 1MeBH-ABH Hz, N6.48 @iiPd dat=Bafn6 Hz, 1 H),
4.62-4.55 {mt 1), 3.72 (br s, 1 Orggzm(m 1 H, 2.28 (dd, J =
9.6, 5.6 Hz, 1°F), 1681-1.78 (m 2H), Y 158(m 1 H, 1.44-1.27 (m
3H), 1.37 Qdy J F 6.0 Hz, 3H), 0094.(d,, J = 6.4 Hz, 3H)) 0.73 (t, J = 7.5
Hz, 3H) Pregp )E’%ﬁ? 25 Q@ ep 1: To a solution of
(R)-(+)-3ut (é rﬁ, 64 ™ CHz CTZARAMACM },at rt was added

5 A ' sutyi chi or odi phenyi silane (17.4 nl,
1.0§l eq, ) and Et3N (9 8 mH 76 mpl, 1.1 eq.). The mixture was
stirred V\OBfII?)CSSfl -30 5 10 15 20H25 overnight, diluted with EtzO

400 m 22 200
Eﬂ)) drr)edwg\sler f\/éégﬂejomf@l%g %ﬁé{/@ghgegﬂg %%H% &%RBé_griralar Péﬂaﬂ%t\(/\hr ch
was used Wideyfumregan. ¢ hae @Hsanesl%r& e%eege@wﬁrdha digh Qi peisl foforrnelapr?oaalag of
St ep % | NstA hital2E8h ditionsAto yréracﬂwmtaddﬁcrr%rm Bgrrzah@n hexapas1§3@G 4 n, 76

oL L i R St el (s 288 el PRl el ey e

at -78C, thehnetrmetiate barbayytoabieg awdtthetdmermiUomd wregliced byNytdgdrididmih) .

(3x200 i & FHERRLLES cRREMNEAAED e BXFTs YRREBHEIRRBIN I and
bri ne (30@btﬁ1n)themr@@p@vemgw:a@zphlqr?/den wheah) lsamwertaﬂéd tamaldeatwderi@dey was

& fl\r/rRorrgt gg@@ﬁbﬁ&n rafsrhg 1B rf&%xrnttﬂegfré’yér‘i’@e &ﬁpaﬁra@ar&(rﬂca ty&f 4rrge§ i nt q' HJ _
1.8, 8.5 arleeh»idwm@ry@@ ?%e)freateda@ arg%ueeg agenéeuqruaSJN e @nﬂrﬁhé ’

é I(27E( 8) §.Hf).rrE&atmrhragJrrrl@GE/thlS@bbéﬂéafbyrtré%ttﬁmglrﬂh@relagéen‘éfuch as F@(neyl ;N P~
t e a . e In
T (5 o 2l e kel B TR BRI BrerpoRnBy 6 1Eg el o e
mrol , 2 ewpig tetteprapyiaomeonias peirnihemate(TAAPiimthe heseficeOfBr) 4 (590 ai |

ZOquI ' mét b gql\qi%dzé M solution was stirred at rt for 10 m n.
To this was @@Beﬁ 120 | ut ?'onn@ dtisﬁ'e %raoduct of Preparation 1 (220 ng, 0.98

mmol) in THF (%hchsr)h%@ae% pefoRnkiaulewhateir iV i agyl gt REt -andrcan. e preprsed iy a
sol ution m@eegiemraaq@ tiRachelctipsd %ﬁ%drat(eﬂﬁ@eraw)foﬁpﬁbp%gwﬁé tﬁfr@d%rr?étwl

. The aque xtracte Et OAC (3x30 ) and™t he conbi ned
or gani c I‘?Lahféf 53% WQWW?HW?ne (50 m). The solution was dried over

MyS04, condentrated and t Hisul t dnt r esi dudERA=PFshr omat ogr aphed with 20%
Et CAc- hex to provi trtle CONpotﬁldl(240 ng, .62% as a resin. WO
111/ 9G33( PN MHz ) 8. 78 (d, J=20 1
H, 7.82 ( Y 44W 8. 1 7.36 (dt, J
= 1.2) 7.70H H), 7. '-Ff?Zﬁrz(JImZ . J "!Lo 8.4, 1 H,

6.61 (dd, J = 15.3, 8.6, 1 H), 6. J:153 4.78-4.71 (m 1 H),

2.712.61 (m 2H), 2.36 (dt; J = 10.0, 64, 1 H) 199(EF3(ddd, J = 13.5,
6.1, 2.9, 1 H, i .6851.6i (mMm 1 H, 1.51-1.44 (m 2H), 1.42 (d, J =
5.9, 3H), 1.39-1.22 (m 2H), 0.99 (d, J =6.8, 3H), 0.76 (t, J = 7.5, 3H
FAB HRVS: 394. 2184, cal cul ated: 394.2182 Anal. calc'd for Cz5H28FNQO2. HO :
C, 69.84; H 6.80; N 3.26. Found: C, 71.00, H, 6.96; N, 3.19. 10 Using a
simlar procedure with the appropriate phosphonate, the foll ow ng conpound
1A was prepared 1A "H NMR (400 MHz, CDC13) 8.73 (bs, 1 H), 7 84 (dt, J =

~ ~ A A 7 1 - a — — — a 1 N — AN = N A . -— o~ N r 1



v~0 or/,33u -32 PCT/US111119f125 To a solution of the product of
Preparation 2 (50 ng, 0.22 nmmol) in CH2C12 (3 m ) was added NMO (78 ng,

0. 67 mvolwo3i1/e3) and 4 A nol ecul ar sieves (about 50 ny). pAfrfieni/sdoks ri ng
for 10 mn., TPAP (8 ng, 0.02 nmml, 0.1 eq.) was added and the stirring was
continued for another 40 mn. The m'xtur(? was diluted wwth Et20 (20 m), 5
filtered through celite and concentrated to provi de a residue. The residue
was filtered through a short Si02 plug, eluting with 30% Et OAc- hexane to
provide 38 ng of al dehyde. In another flask containing the phosphonate (210
ng, 0.56 nml, 3.3 e ution of
BuLi in hexane§® %L%”y %Yaﬁggmdﬁoi@ﬁ'd@%g ?VEZW& '?ﬁ@”ﬁ?ﬁ?%ﬂ s stirred

for 20 m mrré‘smidtﬂg biflatd using teiicvanigidddbywhichris thén obupibd With versreddetly and

(06 M “hEalle BhldricBeRin Mo P sehee o SRR apaY SlsieRulitthes e &

- filtered, rasahmmdueﬂsmdvpdedftoéde ppopmidqumathy\xeealtmrmwwm ZB%Illthlum

s 8. 7o (gnoyed ) Qgfinh fineky {d%i%ﬁo 56tz 180, 781 br o 1
H) 7. 76 (d JALtemayveply; cqmgpunqlsg’y mhe@p W7sgggt|@aally]subs}zlttgep12aryll
H, 6.63 ¢ ebrepér‘édﬁrorﬂ o%n*rﬁour‘ﬂdé‘ﬂf fofmala (WheréirWifz. @)I*ﬁlhsm?g &lrifiade 79- 4. 72
(=m1315 dn@emzed?atﬁz 1401 %ample6%%&@&%}3’(%“"'%}“}4)03’”‘1'”@1'5irez?‘?% mkpm"w@r%&ﬁj%j'd J
= 6.2 Hz, c}Sibl)ldelarQDﬂ'(edresﬂllt&ntﬁhﬁirbbz -pBbikcted compound iscohvertdzd o3kl 20

A T IR T o e P i e T
' HN M Fpl(ozl@aztedmm{@rm@malea}s meGZe@dtede&h mtermﬁdlate Hapdzhzeregdling 'QF&UIBISO
2.4 He, ®ve7d E@de?r sﬂg dgﬂd dor@)dor?s 3‘?%2 r@s@l:%m %ogﬁd%?é@rg%%mhe%hn

4.78-4. 71
1 &5 Cuis GHs tngrytraateg, wih biffis anhyoe at %@nlt%ﬁp%l‘rﬁtw’f ifyA SAlveRL SURAS

(%H)76 1. 43?{-@0121 theBrifatezs tidh redct88-with2Zn optiorzty, SLmzsﬂﬂJtéd,ar)BIbsrcﬁueﬂfaHzi 3H)
)1(§ CaF&]l%Rt@d‘Hﬁ&6“5%@[7?‘462&9W'ﬁ%ﬂ@@%ﬁmgs‘”@ﬁ OHéf i“cﬁtﬁ‘? RIL%YE‘?LH 1@6'2% H

NI\/R (400 masencbol 8)d(BP7S)4(and g base stichiz K4CHg, atiei%t@ddemoeﬁatweg arg 0 Hz,

34 (m 3 7.29 (d, J =8.0 Hz, 1 6.61
(dd J = g}ggérér@r%ﬁtm%pﬁ)%rg 56( d, Sl): 15. 3 I(-lz 1 H, 4. 78 4. 7T)(m 1
H), 2.70-2.60 Cmpﬂuﬁdspfmmmdalvmherem Wois B suehsgitued hydrpxy 9rose (ediid, J =

13 5 6. 4p ﬁzﬁoi‘% cah pr afdd ilro%c& o@m&f& of %rﬁﬁné{ %e(‘é‘ih B hg&ro‘l@ H}d J

7. 4 @zo 3F§@¥WO@@@WA@ Wvﬁ”&wp aF 2C tonﬁz‘{glﬂla('@'@g@ Sméﬁﬂ)ﬂqﬂA@

410. 1887 &ddthps oﬁﬂbd&l@@ttnﬁﬂt@dl&&%ym&oﬂ:ﬁdmm erelsenth NVR Ha20sUdHzas CDCl3)
8.58 (d, &%O%o : H, 7.72 (dd, J = 8.0, 2.0 Hz, 1 H, 7.50 (dd, J =
8.0, 1.6 ,731721(m3H),663(dd J =155 8.8 Hz, 1 H),

6. 57 (d J = 16ompaunds difornaulagd-wheargin(inet is ddpstititgd bg. WIh(quhZi—l}:armeS6

(dt, J = ggmq(eg %H%e'é‘o a,@ﬁg,@ﬁ?%ra]y@k@& ﬁm%gg%étoﬁhe kﬂcgigsl )

1 68 1 61 {
, r%e(mep%red@ahwn i Fphemerd uping & egmpoppd Oémmptda]lz\wefemswssm

0 4 NEG‘%hIEP@E’a ‘arfierkftialeMC ompeahas bat@thudd 4 whéPdin W is a\H) %roup
(11/ 9G33( 1 of t

pr oduct ofY @%g gr@y(aé%%w@a (S]:bél‘!]T&lﬁ“%g-ﬁ%manél%l lé%‘@%\?/ﬁ@ bfdded 1

M LHVDS sptaytared as shoids i0 Sd@®me 4, Wh@5e|m1bé steltiag erufat)anaﬂ'ba ﬁompbuumd oh was

78 C anai o iy WV‘*QFG'WV"%%G“W Poq ol SPRMES, o ph ISP Bleftx

2. 10 3ol reactisnagnylitions TRHFPEparing Wd@uadfde&:ubsﬂrhéecﬂrﬁsammoemdawmremr dSaD 78
C for 15 wig i3 ;al H10isWak =l 0ldng AO! ugggWas
added ag. :é’lémgw §a|b@,§ﬁ§ |S\t,i‘ﬁwa Pﬁeﬂm ggt gtg wthég%\%ﬁ%?@% m).
The conbi Ieéiﬁe r%)0&'93/10 washed with 30 nl brine, dried over
MySO~-, concentrated and chromat ographed with 15: 20: 65 Et QAc- CH2Cl~- hexanes
to provide 390 ng (69% of resin. "HNWR 8.78 (d, J =2.4 Hz, 1 H, 7.82
(dd, J = 8.2, 2.6 Hz, 1 H), 7.44 (dt, J = 6.0, 8.0 Hz, 1 H), 7.37-7.35 (m
1 H, 7.29-7.25 (m 2H), 7.09 (ddt, J = 1.0, 2.4, 8.3 Hz, 1 H}, 6.67-6.58
(m 2H), 4.67-4.60 (m 1 H), 2.85-2.79 (m 2H), 2.32 (dgq, J = 1.5, 5.7 Hz,
15 1 H), 1.89-1.82 (m 1 H, 1.79-1.75 (m 1 H), 1.70-1.61 (m 2H),
1.54-1.48 (m 1 H), 1.45 (d, J=6.0 Hz, 3H), 1.43-1.32 (m 1 H, 0.99 (d, J
= 6.6 Hz, 3H), 0.78 (t) J = 7.5 Hz, 3H). The Suzuki coupling procedure is
exenplified by heating a solution of a brom de of Preparation 4 or 5 with
boronic acid (1.0 to 2.0 eq.), KzCO03 (4 eq.) and



20 Pd(PPh3)4 (5 to 10 nmol % in toluene: EtOH H20 (4:2:1, v/v/v) at 100C
until the reaction is conplete. The reaction mxture is diluted wth H20,
extract edv@iot/he3Be OAc, and the organic layer is washed w t pdvisee/9udsi ed
over MgSO4, filtered) concentrated and purified by chromatography to
provi de the desired conpounds. Using the guzukl coupl i ng procedure

descri bed above) the follow ng 25 corrpoufln S were prepared: Vi'O

(11/9e3311 -35 Exanple 7 PCT/US01/191)2s 'H NVR 8.54 (dd, J = 2.2, 0.6 Hz,
1H, 7.7& (dd, J =8.0, 2.2 Hz, 1 H), 7.31-7.25 (m 4H) 7.22-7.20 (m 1
H, 6.65-6.56 (m 1 H), 4.E7-4.60 (m 1 H, 3.20 (br s, 1 H, 2.89 5 2.80
(m 1H), 2.34 (ddd, J = 10.1, 5.7, 1.5 e@H),230(s 3H), 1.91-1.77
(m 2H), 1.70-1.64 {m 1.55-1.43(m 2H), 1.45 (d, J = 6.0 Hz, 3H),
1.39-1.25 (m 1 H), o@BB& )2 PULREBOA~JH), 0.79 (t, J =75 H, 3H)
Exanple 8 10 'H NVR 8.1860sdolugne= 2. O H, 7.84 (dd, J = 8.2, 2.2 H,
1 H), 7.58 (d, J = 7.6 Hp°Cc2thn 7.47 ( 7.4 Hz, 2H),7.39(t,J:72
Hz, 1 H, 7.29 (d, J .0 Hz, 1 H, 6.6 5 (m 2H), 4.67-4.60 (m 1 H),
3.56 (br s, 1 H, 2.87-2 8 )rr),,l m@u(dd J=9.6, 5.6 Hz, 1 H),
1.87-1.80 (m 2H), 1. M_@s_g.m_. 'm 1 1.53-1.33 (m 3H), 1.44 (d, J = 6.
Hz, 3H), 0.98 (d, J ={6.5 Hz, 3H), 0.79 Ru = 7.4 Hz, 3H). 15 Al so usi

t he Suzuki coupling procedure with thewappropriate reagents, conpounds of

0

ng

thefollo%ng structute P RE}I‘ed 3 H ))—l ~R2s HF-1 ~~N W WO

O1/9133(1 $36-PGR*US /M?ﬁ Rzﬁgaéﬁg and Ware as defined in
THE. metthyPh Et ¥ \etiwLaqy]d Ph is hen |

Dat a8BH t MeEt ~HRVBI ~(IVH ) CF3444. 21658CHVEEtL ~' HRVS( M

FHRVB(MH )i 394.21848RH. eMeELY . Ch RI\/S\(M—I

(IVH ) Cl 410. 18878 GHVEEix HRVBCI; M.

Cl 444. 14918HH PhNHRI\/B 1 Hth ~W=-Pr W= benzl

FHRVB( MH+) 428.202T8JH EtTHEHmS’W) AP \ﬂsweam | MeEt ~"' HRVB( M

H+) 433.2490N i OH  VI|O U /1t 3311 w’;? PCTAAJS( 11/ 19U26 8tHVEEt ~HRVE{ M
H+) 447, 2648NOVESNVHVEE] ~HRVB( MH+) 483, 23198MHVBET \ HRNB(

) ~410. 18918FH

) 390. 244180HVEEL ~' HRVE(_ AMiFRY Me39(. 24378PH Et~ ~ Hl )CI

~444. 14908QVENEEL ~" HRVSL, JVl 1950408. 3

Mel - | RVB{ MH+) 406. 23808 SOHVEEL e HRVS( M3#) M4 W%a I\/bEt MH+) 398. 178
88UOHME Et HRMS( MHT) 432| 13928VOHMBEE * "‘GHRNB( MH+) 393. 218% / VI %0 %4 93311 - 38
PCT' / LI S01/ 19025 8VOHMe RH), / EMdRVE( i

417. 217s8XOHVEEL ~HRVB 1 C]—II\/EEt ~HRVB( M

H ) 434. 233008 AAOHMEEL R;E%EM—H) 449. 2448R0H8AB ~OH

~MeEt ~HRVS( MH+) 463. 2599NOVESACOHMEEL ~' HRVB(MH )i 435, 2275N

i OHBADOHMEEt ~HRVST ( MH ) 449, 2446NOVESAEOHMEEL ~HRVB\ N ON( MHi ) 435. 22798AF
| OHVEEL ~HRVB\  N-OMVE( M—I+) 449. 2442  BehOmbld/ 9G3311 -39 PCT/ US( 11/ 1902s

st

LAt

0s04 NMO A NalO,
1pp% s Ao 100% i L 5
OoH
N Ho0,
Z IN NaBH, -~ H(SJé)o/gH z ‘N
™ 100% S i _0 °© s COQH

@)
T
=
&>
=
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:

~n  NaCNBHg %

« 34% «
0804, NMO
SO SN o NMe
{

Those skilled in the art will appreciate that similar reactions to those described
in the above schemes may be carried out on other compounds of formula | as long as
5  substituents present would not be susceptible to the reaction conditions described.



8AGOHVEEL ~HRVB( MH+) 422. 23320H8AHOHVEEL  ~~HRMVB\ ~H( t vI H+) ~422. 23328A1HHEt ~
FHRVS( M H+) 380. 20288AJHPhMe~MS ( MH+) 442. 1FSAKHPhMe~NS

( MH+) 458 W.@h BA@HVE Et ~HRVS( MHT) 463. 2589NOEt SAMOHME Et ~HRVE Pe/ (L (Mel) 463. 25
938ANCHVEEL ~HRVB( M H+) i 477. 2750N i OFt SAOOHMEEL ~HRVB( M H+) i

392. 22278 APOCHMeEt ~HRMS( M) i 434. 2695 ~0 01/9(33f1 -40 PCT/L1S(11/1902s
8AQOHMWe Et HRVS( M) 398, 17888 AROHMVEEL HRI\/B'( 1 ) 382. 20208 ASOHMVEEt ~HRVBMHHi
NH2435. 22820C8ATOHMeEt ~HRVS( M H+) Me424. 0945F8AUOVEMEEt ~~ ~ "M5S (M) o0 i

450. 18 AVOHVEE (~ ~MB (MH ) i 436. 1SAWOVEMBEE ~ \ MB ( MH+) oH

ng%ﬁg@xﬁgﬁ pundé_g’f_' gﬁq@@% 52@%@ %&ég@ﬁ%)gﬁgd-(represemed by the
~HHRVB( Mt b5 248 line}t isdbeehl 19(s OB Y is4AHPET? i4SH dnd HRQR2mMBEBOHEERD e VB

0366, 4SBECHRREIET IR A0S P10 B CERILE COLPHUELIIY RRmpeynds wherein

~45G, 194 1B8GpHEMeSingIRNBHs present, X is -O-, Y is =0 and R19 is absent with a
) F382-18 9. 1863SBI C]-IHPJI e~HRWVBI ~
N(M—I+ 36??%%%% IVHT) 440. 22438BKOHHVE\ MeHRMS( IVH

) 378. 20648BLOMHVBLOUREB/BE Wesw egeeelm/eeweeewmebmmeﬂ(rmmgs 235

WO 111/ 43), REE {§3l0sbhi 8hd 250 BRNEH @andmes\arga%wﬁé@awv@can be
463. 2604SB Me RI\/IS\ N~CEth—I+ 477 2751 POHMeEL {-1 %450 26400H
Exanpl e PTEPRIGODYIRAYNG CRITESPO UPRS VHISEIE heocrp Bnapsirgia Bengis

(0.127 m’méeeﬂntnxdsyot-O‘Vu@lae 4i5d AP |3l\alss@zddw|¢lhi ‘agenneucid ag HABALDIThe2 eqd)
ot a I um an
D Ly e TeREES R ARk Mo e, S B0k B bERRMR RS IR A ispRRkl e

N2 far 2 asimmpounttisnwihemired isqH1atkogy) by eaialgdte thylblsoxyrsarapolrdd wjthtee
reacti on pasoseabedkdmdlih mé)el:&se%ee&e ﬁé@beht Altth 8%@@%5%9% th d( 3x) .

The conbi ned extracts were washed brine) dried wth S04, filtered
and evapo¥Rarem Yos {'d, @Wr?@@salseeeqqrweﬁeeﬁo BYe EPHSRORIIPE PRIAPUAEHYN I Y,

CHBOH i n ISKRACHR by Yiesltidgaht ey ddes) cedppurabiugt Bl?g-é)lli'iﬁ%ww?lﬂggm?iﬁzagmer8231

15‘]|(5d Pl Sﬁé'ﬁ?)s C_\LH%‘}? é}‘qg‘ﬁ’ t%ﬁ‘ﬁe?%tﬁre% 9, 5 HzHg’l W, 6. 97 E[n JH}:’

.4 52141 H}, @orﬁﬁo@ddsd)fterﬂ]ﬁilﬁlH:h,erémlﬂ)%lsa’]yiﬁﬁogﬁem;:ad be c:l:@wérted&oﬂweHz)(l )

2. 3 L%ozrzesﬁgmmg C&%Bo‘éé@“ﬁ‘gie‘ﬁﬁ&'i @%r Wgy E’wgétlg%\:\ﬂ‘th'_grég%g&g@z?%gm m

L 41-1. 35UChae$e021.39 (d, J = 6.0 Hz, 3H), i .31-1.25 (m 1 H), 09_5(d
6.4 Hz, 3 omB ouﬁdébf f(ﬂ' {é m?rewqe ?sOH RWSCQ—IJo]rJOILI%%’@W' H-HRIng a

imlar procedure, or mul
20 "R"-heteroaryl, ammo or hydroxylamlno denvatlves are prepared from compounds of

formula 1A wherein W is 5-bromo (compounds of formula 23 or 24) using a variety of
standard chemical transformations, e.g. the Suzuki reaction, Stille coupling, and
Buchwald amination. Reaction Scheme 5 shows the process from the 2,5-
dibromopyridine:

25 Scheme 5:
OH O ORn H
1) Buli ,OEt =
sy L IMSCLEGN o 1) Buly, TiO'P), 1
J Taomr ) 2) HP(O)(OE), -0 >p
3) NaBH, NaH [ 2) aldehyde lla 2
Br By /
20 21 Br 22 / 23 /N
Suzuki, Stille coupling, g Br
1) LHMDS . Buchwald amination etc..
2) Davis reagent \O R3 HR
1
C L. RP=HOH
WRAY:
G
C N B



1 Hh-i ~~N~1i W5 were prepared, wherein Wis as defined in the table:
Ex. WAnal yti cal ~Dat a9 ANHRVS( MH+) 385. 24909BNHRMS~0OH( MH+) 415. 26019CNHRMSG~. ., ,
~( MH+) OHAY0.025689DNHRMVS( M H+) 399. 2278 Exanpl e 10 Steps 1-BT/TBDREAs~~N w F

PCT/ USO1/ 19f 12~ V1'O (11/9(>3311 -44 PCT/US(11/19(12s Step 1: A
suspensi on of the al kyne of Preparati on_? (3.1 g, 9.2 mol), quinoline (215
t.~l, 1.8 mmol, D.2 eq.), and Lindlar cag1yst (31 Dng, 10 wt% in EtQAC

(50 m) was stirred under 1 atm H2 (bal 1 oon) and the reaction was
nonitored by NMR After the reaction was corrpl eted, it was filtered through

a celite pad, HCl and bri dri ed over S filtered
and evapor at ed*ﬁ%p 7R ogat}e %@fpr@éf mt evﬁ?%@'& QQI %ﬁ@}‘r &’P $1RB next
step. St etnastoEDaa’semtathe alcobaberiteatdd Smthng 130 Clrtogdrovidie the masyiss, wdidedst o

a mxture \ q in
G2a 2 (U fof%?“’*ﬁ%s Qi SR Rep e piovad 28 1ARrneli: 2apefiiko
- Et 20 (60 e p-ayrodyletadiusiog [davia ceagers20 BraHD® ajob®b24, Brah 23ravsl 24 2aade)
and N"i’!"mg’or(\ﬂer{e‘d B0 d¥ers alo a‘%qsﬂoerﬂ ér%% @:m) and stirred
Vi gor ouslg until the two ayer becarre C ear e organic | ayer was
separ at edSahrMer aq. layer was extracted with Et20 (2x50 m ). The conbi ned
organic | ayers were washed with ag. Na2S20~/ NaHCO3 sol utiypn (1 DO ),
brine (100 m), dried over l\/gSO filtered and evaporated—to give --3.5 ¢
of al dehyde, 15 whi chM\@s used as) aEbHLOPd(PhR) Next st ep..Step 3: ~, ,0
P'OEt To a solution o ﬁhosohorqat—e—e#—t—he—f—em-l»a oEt (% gg 12.1 rrrml
1.3 eq.) in THF (30 m) at 0 C w3 sabsbederd 086dMNakation m ner'al oil (480 ng,
12.0 mmol, 1.3 eq.) and the mxture was stirred for 20 min. To this was
added a 20 sol ution of, 40§, Pr pductrSoBusPdEPas)kn THF (15 m), and after 1 hr
of stirring at 0 C, it was di| uted—wth—=ag—N#C>X 200 ma. The THF was
evaporated and the aq. Iayer hvas extracted with EtOAc (3x/5 m). The
conbi ned organic |ayers ve e asheédiihtid(Hshe (100 m), dried over MyS04,
filtered, evapor at ed ano‘1 [ esi due was chromat ogr aphed Wit h 5% Et OAc- hex
to provrde 4.0 g (879 of res n. 25 °'H NVR 8.75 (d, J —~2N0 Hz 1 H, 7.76
(dd,J:8092r41Hg 73-7 HOE RPdapd) | 747726/(7\m H, 7.19 {d,
@

J =8DH oé“é@& H g+780 (ddd, J =
15.3, 11.6 e, /5/2 (dé, sy t%ﬂg“’%" . 6.05-5.99 {m 1 H,
5.745. 69 ( Fy R 319348%\m 1 H, 1.28 (d, J = 6.4 Hz, 3H), 1.06 (s,
3H) Step 4: \N~r I 30 OO/ 0 %d /USIII/lQQ2~ To a solution
of silyl ether ¢ “&%h%_l% rrml)t;a H f’% at 0 C added 5 10 1 M
TBAF in THF (117 8Nrr1 i xtur S stirred at rt

for 6 h. It wa luted with aq DHuGleq(aBarankiormitbe THF was @%apor at ed and
the aq. |ayer wgs extracted wth Et OAc (3x60 nl). The cornbi ned organic

| ayers were washed with H20 (B0 nCYQThRIhE Ini8&ords) , dri edover MyS04,
filtered, e¢dpuri ed avethoche |es raphe%l ﬁ 30% Et QAc- hex
to provi de & OuH 9499 of res n. "H NMR 8. 80 (d J = , 7.81

(dd, J =8.0 2.4 H) 1H, 7,6 5.1 115, 171 b, 1H),7.44
(dt. J = 5.6, 7.9 Hz, yJobdy- 7] 38: 17%8@“'3%{65%});7 30- 7. 28 7.09

(ddt, J = 1.0) 2.5, 8.3 Hz, 1| H %7‘%0 = 7.8 Hz, rijngam{t\]:
11.2 Hz, 1 H), 5.70-5.65 (m i % (m 1 H. W85 (4 3 L 6.4 He,
3H) Step 5: O HO ON-N~i F DCC, Pa 15 20 25 To a solution of the aIcohoI
of Step 4 (110 ng, 0.41 mol) and the acid (85 ng, 0.61 nmol, 1.5 eq.) in

6108 oo, o) ABhERs Gemt & e Broraiag 128 aa qa@arar%rﬁaggvr@obﬂrﬁatoe The

m xt ure V\acsdduhdeedahdrhn&may{saﬂsdﬂd)trowmamm Yt ht Htme bdNaHICRid pyEegdes and

chr onit oo el Bt 2y S ke, Fans GEREES SRBRY 05k BalpRLAHS, o
NVR: 8. 79(npefhod 2, arvkzime camppynds @iethed,3)pnd emrnesz ndethizgl 4} cep berc@ipléddd,
15. 3, Héék Peactiod vl7|¥h véhyHetéWe?s g4 Ynlt?JdL(d@ a ﬁb@o- roujp5vxﬁh¢cgfr %an] R% 2. 0) 1. 0

He., |—3ﬁ e, 1H) 6. 29 g

1- 6. 005Y e%eﬁf’y @%@r@ﬂ‘ze@ (methog §), Imjdggoles cgl heycoupled yaing @epper lrr)

4- 2_16tr|flme aspatalysiGriethod 6F 0h8 bHZmrdﬁ'l)an 41583 d donvbriedBiota Eizanidédwhidh 00
5_
1=

' oterget T hPSLaRe T fon et oL BxRine'd o SASHE @eiD-1,  cool ed o

rt and stirred with 10 ~,L of DBU for 3 hr. The solution was concentrated
and purified by preparative chromat ography to afford 63 ng (49% of resin.
"HNWR 8.72 (d, J= 2.0 Hz, 1 H, 7.77 (dd, J =8.4, 2.4 Hz, 1 H), 7.41
(dt, J =6.0, 8.0 30 Hz, 1 H, 7.36-7.31 (m 2H), 7.26-7.22 (m 1 H), 7.06
(ddt, J =1.0, 2.7, 8.3 Hz, 1 H), 6.66 (d, J = 16.0 Hz, 1 H), 6.47 (dd, J =
15.8, 9.8 Hz, 1 H, 5.62-561 {m 1 H), 4.55 (dq, V~' O 01/ 9@&3311

J =
8.3
Gl
22



PCT/USI11/19(!125 -46 J = 4.0, 6.4 Hz, 1 H), 3.27-3.24 (m 1 H), 2.80-2.75
(m 1H), 2.56-2.52 (m 1 H), 2.021.97 (m 1 H, 1.78 (d, J = 1.5 Hz, 3H),
1.69- 1. 5OVOM/MA33H) , 1.50-1.45 (m 1 H), 1.41 (d, J = 6.4 HCT/&190Q392 (t,

J =7.4 Hz, 3H Using a simlar procedure, conpounds of the follow ng
structure were prepared ~ 22 0 HR2s H RT~—~ -N 5 Wwherein R', R2z, R23
and Ware as defined in the table (Me is ?nathyl, Et is ethyl, 8nis
benzyl): Ex. Rz RR3R'W

~HRVBMHLO0AHHH350. 1565F10BMe- CHz OBn\ 484. 2299HF10CMVeH CH20BNn~

| ~484. 2294F10

FLOEMeNara78. 1830 R RRMOS, BI85 AL SHsIng 7, 4jvariety of dienoio acids

* F10HVe- CH CRirHZOzouS2d vith alcoipl2B614ed 88 @sted 26Peamipe eulljgcegTioltherhal 191) 2s
A solutio Ji 100 , t ki - but yl st annyl ) pyri di ne (292
ng) and P@({%&ﬁ%fﬁﬂ%@i&dﬁ?ﬂf&ﬂbﬁ% ég%]%r p{é&%'ﬁﬁn a seal ed tube was bubbl ed

"W th N2 aBeh®¥®ated 5 at 120 C overni ght. The m xture was diluted with aq.

NHQCI , extrdeted with Et OAc, dried over MyS04, filtered, concentrated and

t he resi d%iﬁ R)zﬁat1g>géi§mb@d|)2vmth %CHBOHZ- CH2C1~ to proy de 83 ng of

resin. , e resi|

was giasstal, \Eed, i n 5‘,2 cooled tq -7 a sgdaution
of 1 MLHVDS i P THRE29DNA ) was added, s irred)ﬁle”ﬁ 1é§ﬁoro
cooled to -78 C. To 10 thips was adde ol dr#®or) DBU,(L
S)-(+)-(10-c or sul f oxyd, poxtagzi ri di ne (
about 1.5@% uerch®¥4By the addj.ti on of agq. NHaCl and ex

wth QAc. The2$r g'a?li c layer was wash wieh brine, dried oveg S04,
filtered, concentrated and the residue purified by preparative TLC to

afford 20 ny Eé tge ESU e co $ung.l HRVS: 393.2185 (M), cal cul ated
393.2178. 15 UAIRGOL2HP[SRABY G2 ANAE: the fol | owing conpounds are al so
prepar ed: wWither epgpMégs a5 oat i ned 1) Bulihe TERAS®  Ex. VLIRS, MLt L]

A394. 21277#)%\1 R paReo. L N4’ 0 css(a;ﬁéﬁxgmwz
PCT' / US01/1903% St 2 ep’ 1. To a sol ufi 825" oxazol 75 2+-Dess-Martin eagdnt i n

THF (2 m) at 278 C was added28 solution of 2.5 MBulli in hexanes (465 ~~I,
1.2 ol , £ eq.) and the m xture was 5 stirred fe B0 nin. To this was
af
a

added 0.5 nCl 2 .in. Et y 2.2 , 4 eq.) and the m xture stirred
-. 78 E@E&%ﬂ g}&éEait-zngﬂlLét QQQ%)\A';:@: Separately. to a

for 30 mn
suspensi on Pd( PPM8ARRC12 (37 nmg, 0.05 |) iHat THF at 0 C was added 2.5 M

Bul i inh ABs (43 ~~1, 0.11 mml) and t suspension was stirred for 20
in. Thi | utj .added t ' t f St |1 d by .the_1
b oduct of _Pr eplSPRE] a1 S P(SRERIETONS ety SAPRAN RSN Y 77
E;/gra\niq(;gt alcbhoMagprotestetias dis MBS withdr, dtp alMyireEiis déﬁra@r)atad@nei_ﬂum‘dmdmvvi) th
c (3x cfe%r/ﬁ : r ri; :
dried ove‘%&@é&%d{%ﬁ e eér{sg)&%g‘?%!@g Og%g' Eﬁ?%%%ngsemééga@a?g\%ﬁ%c to
pr ovi dle 2@;}:&@ mgéaggaw.lﬁnmg&es?efe @@ggg(jgﬂe)qndctapcaﬂwg ;689917;@2@%?1@(1 ItO)
am-ol e ' : ' : mol ),
Et 3N (26 é~|v,mé. 19 nﬁg , J? éméhgfb'ggpg g'%ﬁﬁﬁﬁ@éh@ﬂo LN )ppg ane (3 ny, 7
~~mol, 5 ol %9 7° 2f( gr_rg&lad, va;l'_\%re$r] Bndﬁ,—%lé_ﬂﬁjgf(%bgﬁ@r\?i cEf%ﬂv‘a‘liu'y%ropyl
ﬁt her1d5 85therdof, 876 ethpll R* & Hand the rEvRirfihgSaniapldsrare s30dsfaaldedr tAlbanvss ,
eated at : L LLT i HCI A r
e The m SEDPE ey e p B FRE & R el PRI PP oo B
over MySaOMPpURnds efiforouhe dacantbedamereldorabe deempagngruel foraalaly e.g.

preparati i ipfrk .OfFf ¢ i t he
pr oduct O?%Eb%@@opfﬁmﬂﬁl@@%ﬁ)ﬁ aﬁ%ﬂeﬁ%cr)gkwg@rﬁ“ﬁkendz%nsngﬁ%ﬁlg@?de (8

eﬁ_l 13 rrg ]3:‘6 '
ng) 0. 12 WRATPNiI$HSPOWNIN RehediesBini ) was stirred overnight at rt. The
V4' O30 | / 96R&e 8:

scheme 1




PCT/ L1SUL/ 19U25 m xture was diluted with ag. NHAC1 (30 nml) and extracted
with Et OAc {2x10 m ), the conbi ned organic |ayer was washed with brine {10
m), driedoovesishhgSO-, filtered, concentrated and the resipduaeuswasomerified
by preparative TLC to provide 13 ng of the title conpound as a resin, HRVE:
373. 2113 (MH), calculated 373.2127. 5 Uf ng a simlar procedure the

foll owi ng conpound is prepared: OOHHDO HH~~NWN OCH3 Ex. 13-2. HRMs:
387.2300 (M+) Exanple 14 OOHHOHa =HH~ NN A mxture of Preparation
5 (100 mg, 0.25 mml ), imdazole (35 ng, 0.51 mmol, 10 2.0 eq.),
copper(1)trifluoromethanesul fonate la)%gzene conpl ex (13 ng, 0.026 mmol, O i
eg.), 1,10-phenanthroline (4% . j eneacet one

(6 ng, 0.026 mmol, 0.1 eq.) And 2003 (125 D. 38 eq.) in

m xyf ene ( 3 BBrarCHOkeal edOt u as ubHI é'anaﬁ*ﬁ:h ar gan heated at 130 C
over ni ght3! Thenixture wag c -‘o rtBrdiluted wth el (40 M) and
extracted wi 2hhaePREpy M 0° nl') W15 The ©drbPrdéebt gdni ayer was washed

witYt brine (10 m), dried over MyS04, filtered, concentratgd and the

residue was purified by prepgarati eNTLC to provide 43 g ( ﬂ@@ of the title
conpound. HRMS: 382.2133 (MH ), cC® tul ated 382.2131 Usi ng a~ mlar
procedure, the followi ng conpound w#s prepared: H3~ N Ex. 14- ¥ HRVE:

396. 2286 (M )TetralMidrpyiah drﬁ@@@l cabbdppimired & ggﬁfmﬁl‘h BEdIRITE, 8S0AYdre02s

'i‘ 21q?(§ ur %ﬁf H e@ar i cwpoénﬁharﬁgﬁmgghﬁtﬁ@glawg re Lgsecolnr@chemgal ';fmél
di phenyl phtgsq:ﬂm npéeed oeginecleti@p usipg BBGanthibke, aldghaloabgbda probBidied 10 give)

hoat oF at M getate D Sidie i SRRl A0 NatBNET IR BY atblate SepfoteBith,,
(150 nl) fHAdshesakeh@l ¥h H20 (3x50 m), brine (50 nl), dried over MySO04,

filtered, evar@traaﬁr?irrfwglnénb%ﬁhé%o@é%}@@ésy&saf@wh@%@gfra@rl&%myvaxzahaﬁré%
Et OAc- he or{irow e m xture of the

aryl cyani ”dﬂfﬁ%ﬂwmaﬁ%%ﬁg kn@wwn ﬁt?ﬁ)ia 6 eq.) and NH4C1
(95 ng, 1. 78 rﬁ@éotl\,@ groups inot DMBMeR inltheiabodesratedck e vaprdieateeidduring

over ni.ght ' I - t i

oxt r 40 ed"GireAt R cBBRR AR iBalin oRus M s B R Tl siandae,
pr epar at i precati@esaftfintbe 3@actipnof Theolioiming Tebigpdbshdwasomes tipichl prHREBEINg

384. 2033 %P{h% cacufated 384.2036. 15 Step 1: r Exanple 16 6A 16B To a

sol ution onpound 37 a (wherein Wis 3-fluorophenyl) (480 ng, 1.2 mmol)
in CHzA 2 was added 1 M solution of BBF@PEACHG ~ (11 (7 m, 11.7 mml, 10
20 eq.), and the @rstigne beef | uxed @oup. tgﬂgpm@@egla}n@t ed wlth aqg. NaH(I)B
(100 m). After stprsthd O about 30p he gani c layer was isol ated
and the aqueous layer—was—e) Ay
organi ¢ Payer was waS@ét wif h -a@OQﬂéthDSle&nrzyl) CIQCDMEn@tLOO rﬂ) dried
over MgSO4, filtered and evpporated to gl ve the crude al cohol. V1 O
01/9C330 PCT/ CISU IV 19U26 51 wa lved in~CH2Q 2
(12 M), cooled to —O"&H and| Aczt k‘/re‘i%'%% bgg‘%?‘ ﬁcgjp?éﬂ "was added

fol | oned by DMAP (27 ng, 0.R4 wno 2<%andEi;aN 05rr1 3.6 nmmol, 3
eq.). After stirring for abput PQC'HZOQI‘T@QH i{Grta)naN@IP)XCEBHBXsh Et OAc (80
m}, washed with agq. NaH®3 (2x50 m), and brine. “The solution was 5 dried
over MySO~, filtered, evapora ed and t\he residue 3chromat ogr aphed with
40% Et OAc- hex to provide 350 mslﬁg}qgﬁl e\& a white foam

HRVS: 530. 1336, cal cul at ed 36 1342 gtep 2 i f3 Exanpl e 16-A (53
ng; 0.1 eq.}, NaCNBH3 (32 ng, 0.5 mmol, 5 10 eq)/ HWA (1 m) was
stirred at 80 Cfor 4 h, copled®to rt, diluted wt KBO (30 nl) and
extracted with Et OAc-NBx15 IN e combi ned organi c | ayer was washed with
brine (20 m ), dried over MySO- iltered, concentrated and purified by
preparative TLC to provide R7 ng of resin. To this was adtled KZC03 (32 ng)
in CH30H H20 m xture {2 m pf é s and the solution was stirred at rt
"for 1 h. The mxture— 15 "t@? BeT @Rt EOFRE™ PI0CHRp — egte@tted with Et OAc
(3x10 m}, and the conbi ned| organic | ayers were washed wiih brine (10 m),
dried over MJSO~, filtered, | camce@Grdtm@ngnd filtered t hrough a short SiQz
plug to provide 17 {72% of Exanple 16-B as a resin. HRMS: 410. 2126,

cal cdbat ed 410Ti2qsneaemtmg/emn@nral$careI@ﬁe@decmpbarnuarc@u¢loaimnmnssmmm lsotripgising

fol | owi ngy §éﬁql;b%hH6%f‘4‘8FnQu1§q é)‘?? 9%\%@1ti@n':§nd?§ her?Ngeutﬁ%ﬁ%'éﬁ%'?pta@Ié/\éM@re' n

R3, R22, 3 and Ware as ined in the tabl
et hyl): Ex. R3R2zR 3VHRVME M H+) 16CH CHZCOHEt ~I ~ F410.2138 16D H



-CHENOH Et"",. ~ ~ F 423.2090 16EH ~ -CH=EN-OWe EL.""". ~ ~ F

437. 223516FH CH~N- OEt Et 451.2396 WO I)1/9C33(1 -52 PCTIUSfI 1/191i 2~ 16G
OH - CHZQH{g v 1/0633 ~ 426. 2075Et 1 The fol |l owi ng fornul ati onsP@XEHPIPIY sone of
t he dosage forns of this invention. In each, the term"active conpound”
designates a conpound of forrmula |I. EXAMPLE A - Tablets No. Ingredient
ma/tabl et na/tablet 1 Active Conmpound 160 500 2 Lactose USP 122 113 Corn
Starch, Food Grade, as a 10% 30 40 paste in Purified Water 4 Corn Starch,
Food Grade 45 40 5 Magnesium Stearate 3 7 Total 300 700 5 Met hod of

Manufacture Mx itemNos. 1 and 2 in suitable.mxer for
G anul at & herorpounieoRiorMRUR: GANSS aﬁm'msfﬁfeﬁh%aaéﬁﬁnﬁ?'gkﬁl i%r%nhr ofi@% a
coarse s rﬁ?@u&ﬁa@ capéhl‘és;ta@leﬁ?) soldifs, nacksisasyspebsjorisher sAUORE. ahlie es.

Screen t ried granules if ssar for
TG e o e toarand oherpn e ERae TP e s i 4 bkt Mg coraastion

ni xt ur e gaﬁggb@lmrdamyeamgmataeobmlgm and adsiifiveatsing CtCaib’Ieéiloﬁ%|c’fﬁFh'é'qUeS

EXAMPLE Conpound
100 550 SUEAGRIEAGRIGRY 4SS TS iadiiles Inghf HEHD, et um
St ear atecNﬁwdh’t'bleTbmeafls Bis0leZOOlidipteltantsf bwierst Riaser@lives, it Hf‘!qo?‘«g‘ 11, 2 and
31na sy raqbarﬁ%tﬂa%ﬂﬁés tﬂfckéﬂeiéuc@!d‘rH'FgeégePﬂ\QdeMU%md?@ané thadikei x for 1-3

m nut es. bl e two

d |
e oo L Bl & Erredakutoss pla aETOHEA Sfiamaast veafeh & aibBadeiof apoul €
formula I, %l%cfph EcifiRt S5 aiethHay:t Do f o) hlowutndpmoderof tesdy WaigWit peo daEst i ng

3 95%8‘61?@ trsob PR e 100 S e SE?%%&%(E@%@Ww%@tz’ib"kb@)‘%ﬁd

10% Pd/ Cc(o‘%a 4 1800 weiarefire mmdadounonm 480 7§0rmy oAfeug per day, given
di i sopr Opnsyl Sﬁtﬁ%&e rﬁr{?é gcéﬁd%‘#]goséré‘em%seé%c \ﬁ%§eaﬁ6v@&}‘e¢dxstéétéhﬁnnteﬂl tiyi t@ | i ne,

frozen i eévacuate

rrtrum was .t hen
added t o dttendin@slniciahi artdl isaepsnidentanbe P@Iﬁﬂ%’éﬁg éé’mp@urﬁggdimﬁ‘b%?rse% '5 At

t he corrpl fhd fatidngm was renoved and the
f eact ed peptac%aég\feléﬂe&)ﬁ&%h @Rd rb@ﬁoﬁ%‘&@ﬁ 0

utron was di 0
renové t he catBONEYYING T eXBMPRS %HprBQ@r‘QSIS%/FBé %?E*e{'ﬁé %rﬂﬂaérlnb ?%(caﬁ was
di | uted Wobduvel. o tﬁecbréé@mfgsdtrneefdn@wlrrgamevrahenaam used ¢ iroPIM  The Sol i d

e 11t ErwepBe i eIy IR ey SnLEREE (. TR BUEhTe: o e‘mﬁ‘g

aqueous TEA éaa@taw EtCeﬁ(t)bghrernﬂfmmalrgldleH@M@ H@uﬂ@éﬂé@wqm@ﬁ’@e
Vdac C18 . i YenHdimiide wat er, (B)
0.1 % TFAl§ n @ﬁyaafsam&qd%c 1%@)% (f[ﬁ%) ?5%8/' AQOQ@Z /06% overl 30 min; flow

rate, 26 m /nin; detection, UV at 21BreRarati®dlr adi ochenical purity of

[ 3H haTRAP was 99~ as anal yzed by HPEC.HA batch of 14.9 nC at a specific
activity of 18.4 G /mol was 15 obt ai eparation of platelet menbranes
Pl atel et nenbranes were prepared usi idi fi cation of the method of

Nat arajan et al (Natarajan et al, Int tide Protein Res. 45:145-151
(1995)) from 20 units of platel et concent es obtained fromthe North
Jersey Blood Center (East 20 Orange, NJ) within 48 hours of collection. All
steps wer &t@anri ed out at 4 C under approved biohazard safety conditions.
Platelets were centrifuged at 100 Xx gcﬁﬁ\@m nutes at 4 Cto renove red

cells. The supernatants were decant ed and |ce trifuged at 3000 x g for 15
mnutes to pellet platelets. uspended in 10 mM Tris-HC ,

pH 7.5, 150 mvSe&d!., EM%TQQ ﬂg g P46 of 200 m and 25
centrgéuggﬂe@tg 4400 x g for 10 m nutes. Th| s step was repeated two

addi t1 ona Platel ets were resusgended in 5 MM Tris-HClI, pH 7.5 5 nM
EDTA to a fi naI voI ume of approxi matel y 30 _and were hom)genl zed with 20
strokes in a Dounce honogeni zer. MeRRY angs Wer e pell eted at 41,000 x g,
resuspended in 40-50 mM 20 MM Tris-HCl, pH 7: 1 mM EDTA 0.1 nM

dithioth t ol d 10 m_ al d
‘a!t I88 Cr el‘roocorﬁigéyép%ﬁﬁﬁé’hgg% Sﬁ'ﬁ Qed'g @EZE’ZWB% {s’ Were qﬂaweoaﬂg-g@rg%:z
L s e e
pe t a( o)
EDTA. and PESURRARAGH TS i

EGTA, 332d via9/aONMBDandl theuakiire wasestisrethak0 e f¥ 3 @%n;h% r@@ﬂmmwgg qgﬁaC%%W

stored at pBheGadREPERAGSNIRE RSB0 SitleOTHRwA P adpdiateibthe2fqumduss  of
pl atel e



~'~"'001/9633i1 -54 PCT/USI)1/19112s concentrates typically yielded 250 ng
of nmenbrane protein. Protein concentration was determ ned by a Lowy assay
(Lowy etwalg1/938330Bi ol . Chem . 193:265-275 (1951 )}. H hq Adm/os@hputs
Thronbi n Receptor Radioligand Binding Assay Thrombin receptor antagonists
were screened using a nodification of th%BS t hrombi n receptor radioligand
bi ndi ng assay of Ahn et al. (Ahn et al Phar macol .. 51: 350- 356
(1997)). The assay was perforned in 96 well Nunc plates {Cat. No. 269620)
at a final assay volune of 200 ,ul. Platelet nenbranes and [3FﬂhaTRAP wer e

diluted to 0.4 /m and 22 n re |nd|n buffer
T ot | Prasc ey axyartnthih N0 i ek, terdomibay ot ueiadel wes YashPao
mM i n 100%tﬂ:£brﬂ§ﬁ®))00ﬁl)t@$éd ooamidysds, mredfaﬁfdtéwpodaﬂedtte(@W@tﬁé)ﬁ%d@NBO

of radi ol IHHIE (AP WEF S e oAy Sk BT et st

-each wel | ligédd the reaction was started by the addition of 100 ~I of

menbr gnes: ) i ndi t ni

i nhi bi't ed l_qbﬂﬁ(g% %R@W%o@bwwz% ﬂ)ﬁ 1§g43 6% “.15'9007f %gg‘ﬁa C|io1nH

(0.1, 1 adid= 1D4NY. 18 Thelpl éFe752Mé’r%2@o%(réd26hd1 %r((ﬂeSdﬂndseeWbén?NT 8hh: a

Lab-Li ne Tit R ker -f-ar 1 hour at room tenperature. Packard

Uni FllterI 73(% i?(?gtr\?\Slpfléjteg7\(/)\/ere sngzﬁ’(ed for aé | east 3. hour in 02% %

o0l yet hy! S HiFE00THER: BESat G Rt SrdBs 4R AS. Hi oés 401 s 9% Babkar ¢

F| Iter Mat ¢4 4 wgrwhzl—@vester and were rapidly washed four times with 300
Msg 1%% {,‘%\%}H s-HCl, 20 pH 7.5, 10 MM Mgd 2, 1 mM EGTA. M croSci nt

20 sc ti ti ktail (25 N) was added to each well, and the plates

wer e counSégb Bn a Packard TopCount M croplate Scintill atl on Counter. The

specific binding was defined as the taofal binding mnus the nonspecific

bi ndi ng observed in the presence of e NM unl abel ed haTRAP. The %

i nhibition by a conpound of [3H] haTRAP bi ndijing to thronbl n receptors was 25

calculated fromthe follow ng rel ati onshi p. ibition = Total

bi ndi ng- NonspedPrd eolipBoR R R P58 2 @?@%Mmm MeQH (40
A( pF- F) R( mm)a(:hRyv@wcivi)edeluv\m of &@ﬂé@rﬂs@nﬂmemmcﬁ Byl MnEgRd40 N, Thsan
Jose, 5CA> il R étzlyre‘afaoitrhrb?% rﬁ)ecgtdlg@ W@éaﬁ%ﬁ%} gadmwawwﬁé%m ) e

purchased rom M am's % was ‘subsequent
and stor eH’e(B% aaﬁeqﬂ{\vTng rByrentas ﬁétraq*@ﬁwFbeFOAw S Pl i ce®Piiad | ati on

cockt ai | Blen et shwasndiaeka O nsﬂormmemd ¥he @50 mil); érléh@iléB%'Sﬂm

PCT/ USt 11/.1902s 5 Prot For Pl.a n In C nonol gus
Whol e Bl o%els% (gﬁ‘fﬁf?ﬁ@%ﬂgp %Yleg BI égé" ¢s fq’?gﬁ{:{ygﬁa%%g f(5‘?ous chaired
cynonol gu¥d m@nRe@@O&ﬂHza@D&y@d 40(ced,|J brigh eb. 95r(t 3@1 i =n7.2, Aekdlde 1tht)het er
is i rt i c I 4 Jof v gest drugs. Another 5
needréé&caﬁﬁétég'%@lzgé) @é?llt—lZJ ?ﬁt%%h o?%]gsbgir’ achl or saphenous vein and
used for Bi®RA sanpling. In those experinents V\/nere t he conpound is

adm ni stered orally only gne cathetet) (COCs&t.CA bBasel i ne bl ood sanple (1-2
m) is collected in vaﬁ bes?:_t)ﬁf%ﬁ‘rﬁ—ng"a i nhi bitor CVS
2139 (100 Ng/0.1 m salTne) as lan antl cBdcul ant. Pae drull i s then infused

i ntravenously over a period of m n. JAO sagﬁ'p/E (m) are
collected at 5, 10, 20, 30 m n during=gnd 0 nCo.mfter termnation
of the drug infusion. In PO experinents th%Brhnl mal s are dosed with the drug
usi ng a gavage Toamaolution Bf Huepsaiuct e Stae3 ¢8I0 @ ctded namol) in 8H,08((70901) W0,

180, 240, 340 O§QR/|H@B{ﬁgtgﬁﬂ\?%@gml%ol‘r’%%zgoligo%dgéefgﬂmf 3’%?% %8%‘2@%‘3

bl ood aggr egation erm t'he

conce#f r atfneringturgsvahstirgeaigt 6rfoi 1 &, tReabhs seheent m@eé@mna@ed xgigerther med
i nredi at ebcf A@H hRrlROlhRA \@és ai@@opﬂe@qﬁ R (eoaﬁl) %acc,rdob@@i wg*@WTo\&h@J e

oo ol VAR e ks ARG 850 200 e don & MadhehEdeE e
i [rf)redggfe 1elselntrm@de .9 6q.20 W CIEG mrb fphbivee tiy(ECg\Z@ rtheg bl m&ﬁlbls,a@gl)g'em:afsh a
;s)I aced i nln’tﬁﬁtIBI %yv%gdsr%g%ﬁ%n%? {é)?%h% @@%‘Fi@ft}bﬁq g enﬁCLWﬁ " The

sof t et e NaH{EOoard brioer(@00 unltddchh handdged iover Mg%ﬂabTh& zeldtnandvashfé*rerad,zo
S2 calibration check is performed. 20 S2 is equal to 4 blocks on the

graphi c produced by the conputer software. The agonist (haTRAP) is added by
an 25 adjustable volune pipette (5-25 girl) and the aggregation curve is
recorded for 10 m nutes. Maxi mum aggregation in 6 mnutes foll ow ng agoni st
is the value recorded, In vitro Platel et Ac~greaation Procedure: Platelet
aggregation studies were performed according to the nethod of Bednar et al.
(Bednar, B., Condra C Gould RJ and ConnoIIy, T M) Throm Res 30
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35 nM preferably 1-200 nM nore preferably 1-100 nM. 1."4"0 (11/9C33(1
-57 W claim 1. A conpound represented by the structural fornula Y R3 Rio
R22 x'~'" WaBI/R33R8~R23 R11 1 2 B R R ~Ret 5 or a phar macewirasol/yoozs

acceptabl e salt thereof, wherein: PCT/UStI | / 19U2S R34 ~/ ~CH2)n' ~ -~/
~CH2)n~ Z is -(CHz) ~-; “~' T~ V\/nere#%p is absent; or (CN2)n-~rs,,
wherein R3 is absent; the SI ngl e dotted ne represents an optional double

bond; the double dotted fine represents an optional single bond; 10 n is
0-2; R and R2 are independently selected fromthe group consisting of H,
ClC6aIk flu di.f | uoro( C1- C6) al kyl e o

trifluor oa/c(r@ f‘%ﬁoéﬂ)‘% %@%ﬂeb@%ﬂwﬁs Q'B@?Qgrﬁéiﬁ?ﬁ with, e EPAGH SR |
aryl ( C2- Go)mbkieieyd.56 he@srpaohidl&lelbakkinl , het er oaryi (C2- Cg) al kenyl,

hydr oxy- (s ak kW no ( )
aryl and ﬁwgﬁ%t%@WégD@?a%%#g&@@d e@?e’t fmr'J 712 50}7@ ﬁjf—'@“y
hydroxy 5-61065.62 kaxiH, J NR.gR 520 (S 2. 25862“% (), 2k, Cb)md &t@@?NIQv‘B)Rﬂg%
C~- C6zal ky | 0 r4 Cl- | kyl, dlfluoro{Cl Co)al kyl, trifluoro(C
j-C6)a kkqé hé% Q%Cl olglLt? :1% f c—;6(’%)aal kenyI , aryl (Cl-C6) al kyl,

aryl {C2C6§;@Qkin het eroaryl (Cl- C6) al kyl , heteroaryl { C2- C6} al kenyl ,

hydr oxy( Cl1- C6) al kyI 20 am no(Cl-C6) gl kyl , aryl, thio(Cl-C6}al kyl,

(C1- Co6) al koxy(C1- CG) al kyl or (Ci1-0C6) no(Cl Co)al kyl; R3a is (H R3))
(H, Ra3), =0 or =NOR' when the optichal _double bond is absent; Rqgis R4~
when the double bond is present; Het fis norio-, bi- or tricyclic

het eroaromatic group of 5 to 14 atons 250@giﬂfpr| sed of 1 to 13 carbon atons

N 0'and & wntp &SPl AR DPRRRL ISRl R R b YBrGRETRT Mg
group w taddedlinGtar caJtdxtydst (G26upgy, W\ﬁhe«t%) rmnldequmcshrwt(t%@hddZthmBWbeOa asp). bon
at omyy n%ﬂ?@ﬁ%enﬁdﬁw’g@? e{d ﬁitgeﬁerat rﬁ“@nﬁl%hé%&%hgﬁ)%ﬁ@ngﬁfw% EBn?’umed

substltuents i ndepen ected ffomthe group consistin
Cl- C6 al k]}ine sgmtlpnma)tltete@gmmul@ﬂ celigg ﬂnd@Népdai ) dhRyesin was distolved in

trifluorog g@éo A Kathd vxﬁ%h@d ved Y Qaldy (bxtOOWEaﬁd bri%e3300rRb. The solution

PCT/ LI SOl/ 190 het er eteroc bst, t uted
al kyl, Cowed MBREHAr 'V?St%é( %ﬁfi&{ aﬂaﬁva%f@){ 0 @iﬁéc%%gk%frwde BikBhe Wh'cg
R21- aryl (@Es@s)aald(r)dctlyﬁﬂfheame&t €2~ C6) - al kenyl; R2~aryl oxy; R2t-aryl -
het er, g)ary = C6) al kyl ; heteroaryl (C2-C6)-ai kenyl ; heteroaryl oxy;
het er'gar B hydroxy(Ct Co6) al kyl ; _di hydr oxy(Gl-C6) al kyl ; am no(Ct 5
06) al kyl ; (Cl-C6)al kyl ani no- ( CL- C6) alkyl;

i -((Cl-CG)aI kyl)-am no(Ct-C6) al kyI
al kenyl oxy; hal ogen; -NR4AR5; -CN; ; - COR16; -OS02CF3;
- CH20CH2CF3; (Ci1-Co)al kylthio; -C( O) R - OCHRE- phenyl ;
phenoxy- ( Cl- C6) al kyl ; - NHCOR16; -NHsoleﬁOth'phenyl - OC( R6) 2CO0R-~

- OC(R6) 2C( O NRA%'?)Iut(c@]ﬂﬁﬁb%irtSQEidft of %p%eg 61 Fi@nﬁi%@@/ mdaﬁﬂ)l Wwad ed

st o bl &t B8 %o bk e beitinpalS Areied 10 S bLeBked 1t b RARPE

consi st i ngoof pihalgeigemol - B3 q.LC1TRe salveylt wa€levapoadtled>andahe er@dEJRZErs aryl

& oPare B b BRI T%BOAPeKeh) oF oI e SAPER o BdRgaict o1 m o

ring with'FaNWRH¢0e Midi,dxyCh) 3a8- 71344 ﬂl’ne‘:—tt’é)r SatSy(br saridl) héﬂé’r(d@rq(ld wharlei n
adj acent 2819 BooRy a&%@B(dEOJm@tanIQ 1\94)It§ g@p%%éi(%m 3l YE%TGQQ{QLLDE)QF 4%, 1H),

hyl d°f h
ittt Pt X r%af’w AU SRR SN aﬁice@eoté’a‘tn Tl e
and R5 togestdnema(he ) CH2304 JZQSé(@ﬁ% 87701, & £GHR) SR~ (CHZ) 2- and form a

ring With t.t i e n

el adbed 1 romniRd éﬁi\@a SR 7R 0B RRE TOo o PSS a0

(C3-C~) cyttoskys, 64(,63@)4(23/&50@@]40&0(:67&7@2 52, 21.85, 20.44, 8.98

. (C&-Co)al %YLCéZ,C‘P)CB{ %%ydroxy(& C6) al kyl and am no(Cl Co6) al kyl ; 25 R7
is Hor ( ‘CGaIk ~ and RL ~ are independently sel ected from the

group conbllpéﬂ$n§2%ﬂ7ﬁi edleulatee 329d%i3ded that when the optional double

bond is present, R~ is absent; R9 is H OH Cl-C6 al koxy, hal ogen or

hal o( C~-C6) al kyl; B is -(C|—|2)n3-, -CH2-O, -CH2S-, -CH2-NR6-, -C(O NR6-,

-NR~-(*O)-, 30 --~- , cis or trans -(CH2)n4CR12=CRl 2a(GH2) n5 or

-(CH2) n4C=C(CH2) n5- , wherein ng is 0-5, n4 and n5 are independently O-2,

and R12 and R 2a are independently selected fromthe group consisting of H,

Cl-C6 al ky4 and hal ogen; X is -O or -NR6- when the double dotted |ine

represents a single bond, or Xis H -OH or -NHR20 when the bond is absent;

14' 0 A /91~33(i _59_ PCT/CISOL/1902~ Y is =0 =S, (HH H, (H OH or (H,

Cl C6 aI koxy) when the doubI e dotted I|ne represents a 5| ngl e bond or when

o s o " ~A P~

_ Co6)al kyl; Cl1-C6 al koxy; C2-C6



R16 is Cl1-C6 | ower al kyl, phenyl or benzyl; R17, R18 and R19 are

i ndependently selected fromthe group consisting of H Cl1-C6 al kyl, phenyl,
benzyl ; 3oKR29s3ds H, Cl-C6 al kyl) phenyl, benzyl, -C(O RErom/ysBO2m8s R21 is
1 to 3 substutuents independently selected fromthe group consisting of
hydr ogen, -CF3, -OCF3, hal ogen, -N02, Cl1- 56 al kyl , C1- Cé6al koxy,

{C1- C6) al kyl am no, di-((Cl-C6)al kyl )am n% am no( Cl- C6) al kyl ,

(C1-C6) - al kyl am no(Cl-C6) al kyl, di-((CLC6)al kyl)-am no(C1-C6)al kyl,

hydr oxy- (Cl- C6) al kyl, -COCOR17, -COR17, -NHCOR16, 15 - NHSO2R16,

- NHS02CH2CF3, _ het eroaryl or - C( NCR')R‘ e; R2z and R23 are independently

sel ected t he group consi sting of hydrogen, -(C, -C )al kyl,

R a~(C2-C,) al kenyl , -(C2-C ) al kynyl ,H R24- hetero-cycl oal kyl , st-aryl ,
R25-aryl (C, - C6) al kyI , R29-(CB- C )cycl 7 RZ9- (C3-C,)cycl oal kenyl, -OH,
-OC(OR3~ -C(OOR3~ -C(OR3 - ON INRsRs, ~ -NRaC(O Rs; 20
-NR3C(O)NR3' R3', -NHSOzR~, - OC(0) NR3H3' 4<{C, - G ) al koxy,

R24- (Cz- C,) al kenyl oxy, R2a-(C2-C,)al kynyIClﬁ)gy RZ' - het er ocycl oal kyl oxy,

R29-(C3 C,

S O Bl Rk S AU iy oo v
t oget her mﬂtifhd t108 Bar®ohid oamHiCcwtdthand Ane saspensier WagrstiRes! wider i, rfloon
toget her i tgy,t 'T‘Fne?ﬁfxﬂﬁ? WS W%@B ththghaéefm@hha%ﬁeemr@@@pwmuldué rhgrewaa

R42subst i tut e carbocyclic ring o é at oms ﬁa su shﬂt ut ed

het er ocychigé dissrivest 'MM@Oé'f @%”\)\)hgrt (ﬂ@-’"@g r‘i"%aﬁiﬁ é"t‘%i thednix E¥iRient | y

\iﬁl eCEES Ehaxar fea PaAURsseNal 50 iPrg Hgffor-@days NFhe anisltur&@ a5 filtgredvndedht hat
en an

{ bl b t; 30 R2
%3 o aoaipend i erddiinant o (e P St RIed aup consi st i ng of
hydr ogen "Hh&INOB €A00 Mt CIOCH,08)78-kd6y(m RE%), &l (dd, d, = ¢1)Saﬁ4k,y1l=lx:@®8262

s (W Tl b S St ’cﬂ%%dd s A T

C(O)NR3R3 ) 1&9311?8 (Unneselved) masH OMQRLG&@UE)
R2a {&2-C en;{ Y0 (1 J\AD;(I—;].%;{-@(:%E}(I 60 PCT/ USUL/ 19Q5

~-(C2- C - het éroc¢ycl oal kyl oxy, R29 (C3-C,)-cycl oal kyl oxy,
R2 (C3C,) |%19a¥l€f$h§+ O)r29-(C3" C, ) cycl oal kyl - - NHSOZNHR 6 and

-CH(=NOR' ktefR85 is 1, 2 or 3 substituents |ndependently selected fromthe

QFC?UQD on5| st i r}%% %H@'éﬁ’g W‘%ﬁ @g@@%ﬂi g@d‘é—iq{ 2{‘6‘4 ?@Br ) in ERCRER20 TV
C, )cycl Oawﬁﬁl ac@ed@ednﬂ@“'@ﬂd@ﬂ%ﬂaﬂm hERN.C pqydbuxamwbyacpr@@mw;: The

hal o(GC, - C@b%% éﬁ'@s’t&écﬂi?h?@tj E r&i m@gcﬁvéﬂ?{lwaﬂ@ﬁ%& fo 5 (R #ry! orude
9 0°

(C 06) al kox roar és on a {Vacent
ring car béﬁl§l ghiplife WfM@'éM’aﬁe@'ﬁW%ﬁ‘édﬂ &Nerbq AR Fpoled

ﬁ ulbst it ueagaeu mggpnqeméa/ Ioezn ﬁ‘ﬁ'nchlr onm é%?fcglfowmit @;oatsn smﬂagzwd m(?{ ogen,
al ogen an S uent s _i.ndependent |y
sel ec?@d éSo ec'@ﬁ‘%‘r’@t‘ivﬂﬁsg'freﬂ?%ﬁ B@E% gzg Ofigentgat |, R2g-(C~
C, ) al kenybhrdﬁa@tog@rpr@c{) althk 2ayh FiBAa-liexampdo pyevide-tioetite o(oﬁlpmﬂam(bm; 15
RZ is 1, é);r/o % ur%%r‘l tuents i ndependent ly selected fromthe group
consistin

é - C6) al I& rhs Zd-mk é and hal ogen;
AL IV Aﬁlg\bléﬁd Rly S8 &t bd 30 oH HEQ orse Ty, aei-21o4
hydrogen) ,GnCeHsiéfsélé% m(¢H)Of>)9@I l@@zsyﬂc T§J5>6al m 1HBZ$ @ewla@aqm Gy, aldod |

G e Sl s SR 5 7 bt 5 o0 .

het er oar yl(1G3- M)al kyl; R33 is hydrogen (C -0C6)al kyl, O+ (C, -C6)al kyl or
(C -Cs)al koxy; R35 is 1 to 4 substi t@@@@@ramﬂ@_pendently sel ected fromthe
group consi sting of hydrogen, (C, -Cs)alkyl,,-0OH hal ogen, -CN,

(C -Ci)al koxy) trihal o(C, - C6) al koxy, | kyl am no,

di {(C -Co6)al kyl )am no, -OCF3, OH (C gC6)alkyl, -CHO -C(O({C -C6) 25

al kyfam no, -C(Odi ((C, -C6)al kyl)am n “NHC( O (C, -C6) al kyl and

" -N((C,C6)al kyl)C(O (C, -C6)al kyl ; R3~ sHh dProgen (C, -Co6)al kyl,

hal o( C, - Cp) al kyi, di hai o(C, - Co) al kyi or tridHd uoro(C, C6)al kyl, R3" and R38
are indep&ident|y selected fromthe group consisting of hydrogen, 30

(C -Co6)al kyl, aryl (C, -C6)al kyl, phenyl @and (C3-C,5)cycloalkyl, or R and R3
t oget her are-(CHz)a- (CHZ)S- or -( é\lR’g(CHZ)Z- andformarlng

W th %Qe nitrogen to which they are at t adhe R3 and R are independently
sel ect®d fromthe group consisting of hydr ogen, (C -0C6)al kyl,

aryl (C, -C6) al kyl, phenyl and (C3-C,5)-cycloalkyl) or R39 and R4 in the
group 35 -NR3C(O) R4, together with the carbon and nitrogen atons to which
they are attached, forma cyclic |actam having 5-8 ring nenbers; V4' O
(11/ 9633U 61 PCT/ LlSUl/ 19U25 R4 |s 1 to 4 substl tuents |ndependently

o o M. L B Y 1 ~




~''0 01/ 0133(1 -82 OH3HR220H~23RHH~~NW PCT/ US(~1/19112s wherein Rv) R2z, R23
and Ware as defined in the followng table (Me is nethyl, Et is ethyl, Ac
i s acetylwandyeioi s hen | R3R22R23VHMeEt | CF3HVEEt FHVeEt Fhfda /46t ibd2b aEt

| ~Cl HMeEt1l ~ ciciHHPh IFHMeEt O i SNN ~H O OH Me Etv" | ~ M i OH M EEMY
| ~MeCHMeEt ~ ~s W O U1/ 91330 PCT/ USOI%K?OZS -63 OH M Et ~ ~s OH M Et
v ~" ~NOH M Et ~CN OH M Et I~ CN OH B OOH M Et NOH OH Me Et N Owe

OHMe Et NOHOH M Et i NOv® OHM Et \ NNOHOH Me Et ~~ NOP~lei V'O
UL/ 9(33U PCT/ US(11/19U25 -64 OH Me Et OH OH Me Et off HHEt N'y F HPh Me

FHPh M G thé\/ﬁ\igygyréﬁ e'\rl‘la%tfas%_'re%%relzc} acgc_ér%gl':tto tgé' pl\r/gcgéurg o%é\@inﬁtls and
Robinson, J. Chem. Soc., 404 (1941), 407.

Step 2:
O
5 To a suspension of 60% NaH (6.3 g, 158 mmol, 1.3 eq.) in THF (200 mi) at

0°C was added methyl diethylphosphonoacetate (29 ml, 158 mmol, 1.3 eq.) and the
mixture was stirred at 0°C for 30 min. The solution was then transferred to a solution
of the product of Step 1 (15.6 g, 122 mmol) in THF (100 ml) and stirred at 0°C for 1 h.
The reaction was quenched by the addition of aq. NH,CI (500 ml) and the THF was
10 evaporated. The aqueous phase was extracted with Et,0 (3x200 ml) and the
combined organic layer was washed with H,0 and brine (200 ml each). The solution
was dried over MgSQ,, concentrated and the resuliant residue was chromatographed
with 5% EtOAc-hexane to provide 13.0 g (58%) of oil. '"H NMR (400 MHz, CDC),) 7.26
(d,J =159 Hz, 1H), 8.26 (t, J=4.4 Hz, 1H), 5.78 (dd, J = 15.9, 0.6 Hz, 1H), 3.75 (s,
15 3H), 3.25-3.23 (m, 2H), 2.71 {t, J = 5.8 Hz, 2H), 2.57-2.53 (m, 2H).

Step 3.
0O

Ho)v\@s

To a solution of the product of Step 2 (13.0 g, 70.6 mmol) in THF and MeOH

(50 ml each) was added a solution of KOH (11.9 g, 212 mmol, 3.0 eq.) in H,O (50 mli).

20  The mixture was stirred at rt for 1 h, diluted with H,O (100 ml) and acidified with 1N
HCI. The aqueous phase was extracted with EtOAc (3x200 ml) and the combined
organic layer was washed with H,O and brine (300 m! each). The solution was dried
over MgSO,, filtered and evaporated to give 11.66 g (97%) of pale-yellow solid. 'H
NMR (400 MHz, CDCL,)) 7.34 (d, J = 15.6 Hz, 1H), .32 (t, J = 4.4 Hz, 1H), 5.78 (d, J

25 =15.6Hz, 1H), 3.26 (d, J =1.6 Hz, 2H), 2.72 (t, = 5.8 Hz, 2H), 2.59-2.55 (m, 2H).
Step 4.

— H,, Lindlar cat. —
HOFCO‘?B” FoRe HO‘Fcozan
4
To a solution of 4 (5.2 g) in EtOAc (120 ml) was added Lindlar catalyst (520
mg) and the suspension was stirred under 1 atm. H,. Another portion of catalyst (500
30 mg) was added after 45 min. and the mixture stirred for further 30 min. The mixture
was filtered through a celite pad and evaporated to provide 5.2 g (99%) of the desired




OOw M Et "OHOH M Et I\ OHOH M Et "o V1' O Ul1l/91330

PCT/ USCL/ 19U25 -65 OH Me Et '~""" OHwI!l i OHHE ~ M OHHE F OHHEt
\\> 0 CHWB 0Eb6BH OH Me Et |~ C OHH M | F OHH M I~ CHaHSH M2 N OH
M E I FOHHM ~MI~-OHHMI|I OHM E \ NOHOd M E | , \ NOWw
V1' O U1/JC330 PCT/USQOL/ 19112~ -66= OH M, Et \N-OEt OH Me Et off OH Me Et U
OHMe Et ~OHOH Me Et OHMe Et ~Nf~ OH" Et ~NN.J ~"". OH Me Et N~s H Me

Et NOUOH M Et NOH M Et HBC\ N OH M Et N NH N=N H -CHz- CAc
-(CH2)z-Br I~ FH-CHR2-CHEt f~FH-CHZ-OHEt ~ F I V4' O O1/ 96330 -67

PCT/ USO1/ 1902 £ CUEAY CHEL Eit CHSN, OVRELE L\ CH4-CH2-, OB and omounds 1 pf
\ 5.86 (d, J = 12.0 Hz, 1H), 5.18 (s, 2H), 5.12-5.07 (m, 1H), 3.20 (brs, 1H), 1.34 (d, J =
6.6 Hz, 3H).

Step 5:

5 CO2Bn
To a solution of the product of Step 3 (2.45 g, 14.39 mmol) in CH,CI, (60 ml) at
0°C was added DCC (3.27 g, 15.85 mmol, 1.1 eq.) followed by DMAP (352 mg, 2.88
mmol, 0.2 eq.) and the mixture was stirred at 0°C for 30 min. To this was added a
solution of 3.27 g (15.85 mmol, 1.1 eq.) of the alcohol of Step 4 in 10 ml of CH,CI,

10 and the mixture was stirred at 0 °C for 5 hr and at rt for 1 hr. The solution was diluted
with 350 miof Et,0 and washed with 2x200 ml of aq. citric acid, 200 m! of ag. NaHCO,
and 200 ml of brine. The solution was dried over MgSO,, filtered, concentrated and
the resultant residue was chromatographed with 6% EtOAc-hex to provide 2.1 g
(41%) of resin. 'H NMR (400 MHz, CDCI,) 7.38-7.32 (m, 5H), 7.45 (d, J = 16.0 Hz,

15  1H), 8.38-6.34 (m, 1H), 6.26 (t.J=4.6 Hz, 1H), 6.21 (d,J=11.6 Hz, 1H),6.19 (d, J =
11.2 Hz, 1H), 5.85 (dd, J = 11.6, 1.2 Hz, 1H), 5.76 (d, J = 16.0 Hz, 1H), 5.18 (d, J =
1.2 Hz, 2H), 3.24 (d, J = 2.0 Hz, 2H), 2.71 {t, 2H, J = 5.6 Hz, 2H), 2.56-2.52 (m, 2H),
1.41 (d, J = 6.4 Hz, 3H)

Step 6:

20 H COHan
A solution of the product of Step 5 (2.1 g, 5.85 mmol) in m-xylene (50 ml) was

heated at 200°C for 6 h in sealed tube. The solution was cooled to 1t and stirred with
DBU (178 pl, 1.19 mmol, 0.2 eq.) for 1 h, concentrated and chromatographed with
15% EtOAc-hexane to provide 1.44 g (69%) of the desired exo product. 'H NMR

25 (400 MHz, CDCl,)) 7.39-7.35 (m, 5H), 5.46 (br s, 1H), 5.16 (ABq, J =21.8, 12.0 Hz,
2H), 4.42 (dg, J = 9.2, 6.0 Hz, 1H), 3.36-3.33 (m 2H), 3.08 (dd, J = 14.4, 2.4 Hz, 1H),
2.85 (ddd, J = 13.9, 12.4, 2.5 Hz, 1H), 2.72-2.57 (m, 4H), 2.27-2.21 (m, 1H), 1.47-
1.25 (m, 1H), 1.12 (d, J = 6.4 Hz, 3H)

30



~ ~N Wwherein R', R22, R23 and Ware as defined in the table (Me is
methyl, Et is ethyl, Bnis 5 benzyl): Rz~Rz3R' ~WHHH | ~ FMe- CH OBn

HFMeH- CH2DBno19s3MVeHEL | ~ FMeMeH | ~ FMeHWMe | ~ FMeHH | ~FMep&HROHHs F 7. A
pharmaceutical conposition conprising an effective anmount of a conpound of
claim1 and a pharmaceutically acceptable carrier, wo nl/33u -68
PCT/US(11/1'1112s 8. The use of a conpou@@ of cIa|n11 for the preparation
of a nedicanment for inhibiting thronmbin receptors. 9. The use of a conpound
of claim1 for the preparation of a nedicanment for 5 inhibiting cannabinoid
receptors.. 10._ The use of a conpound of claim1l for the preparation of a
nedlcanenéiﬁ%ﬁltreatlng thronbosi s, platel et aggregation, coagul ation,
cancer, inflammtory di seases or respjriatory diseases. 10 11. The use of a
conmpound of claim1l for the preparati di canment for treating

at heroscl erosi s, restenosis, hypert na pectoris, arrhythm a,
heart failure, nyocardi al |nfarct|on onephritis, thronbotic
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10! 1; which was used as such for the next step.
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1H), 5.28 (s, 2H), 3.10 (s, 3H).

Step 3:
To a suspension of 60% NaH (8.5 g, 212 mmol 2.0 eq.) in THF (500 ml) at rt

was added diethylphosphite (27.4 ml, 213 mmol, 2 eq,) drop by drop and the mixture
15  was stirred for 1 h. To this cloudy solution was added a solution of the product of

Step 2 in THF (125 ml) and the mixture was stirred at rt for 1 h. The reaction was

quenched by the addition of H,O (500 ml), the THF was evaporated and the ag. layer

was extracted with EtOAc (4x150 ml). The combined organic layers were washed

with aq. K,CO, (2x300 ml), brine (300 ml), dried over MgSQ,, filtered, evaporated and
20  the crude product was chromatographed with 5:95 CH,OH-CH,CI, to give 31.7 g

(97%) of ail.

'H NMR: 8.59 (d, J = 2.0 Hz, 1H), 7.76 (dd, J = 8.2, 2.1 Hz, 1H), 7.29 (dd, J =8.2,2.2

Hz, 1H), 4.12-4.05 (m, 4 H), 3.36 (d, J = 22.0 Hz, 2H), 1.27 (t, J = 7.0 Hz, 6H)

Preparation 4

25
To a solution of the product of Preparation 3 (15 g, 49 mmol, 1.5 eq.) in THF

(100 mi) at 0 °C was added 1M LHMDS in THF (49 ml, 49 mmol, 1.5 eq.) and the
solution was stirred for 30 min. To this was added Ti(O'Pr), (14.4 m!, 49 mmol, 1.5
eq.} followed by a solution of the product of Preparation 1 (7.3 g, 32 mmol) in THF (30
30 ml) and the mixture was stirred at rt for 45 min. The solution was diluted with aqg.
potassium sodium tartrate (300 ml) and the THF was evaporated. The slurry was
extracted with EtOAc (4x100 ml) and the combined organic layer washed with brine
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10 To a solution of the product of Preparation 4 (7.2 g, 19 mmol), in THF (100 mi)

at —78 °C was added 1M LHMDS in THF (23 mi, 23 mmol, 1.2 eq.). The solution was
stirred for 30 min at =78 °C, 30 min at 0 °C and cooled back to =78 °C. To this was
added a solution of (15)-(+)-(10-camphorsulfonyl)oxaziridine (6.0 g, 26 mmol, 1.4 eq.)
in THF (50 ml) and the mixture was stirred for 1 hat—78 °C and 1.5 h at 0°C. To the
15  solution was added ag. NH,CI (300 ml), THF was evaporated and the agqueous layer
was extracted with EtOAc (4x100 ml). The combined organic layer was washed with
brine (100 m), dried over MgSQO,, filtered, concentrated and the crude product was
chromatographed with 15:20:65 EtOAc-CH,Cl,-hex to provide 8.4 g (85%) of foam.
'H NMR: 8.56 (d, J = 2.0 Hz, 1H), 7.72 (dd, J = 8.4 Hz, 1H), 7.07 (d, J = 8.4 Hz, 1H),
20 6.56 (dd,J =15.8,9.8 Hz, 1H), 6.48 (d, J = 15.6 Hz, 1H), 4.62-4.55 (m, 1H), 3.72 (br
s, 1H), 2.80-2.74 (m, 1H), 2.28 (dd, J = 9.6, 5.6 Hz, 1H), 1.81-1.78 (m, 2H), 1.63-1.58
(m, 1H), 1.44-1.27 (m, 3H), 1.37 (d, d = 6.0 Hz, 3H), 0.94 (d, J = 6.4 Hz, 3H), 0.73 (,

J=7.5Hz, 3H)
Preparation 6
OTBDPS
N
25 OH
Step 1:

To a solution of (R)-(+)-3-butyn-2-of (5 ml, 64 mmol) in CH,Cl, (100 ml) at rt
was added DMAP (780 mg, 6.4 mmol, 0.1 eq.), tert-butyichlorodiphenylsilane (17.4
mi, 87 mmol, 1.05 eq.) and Et,N (9.8 ml, 70 mmol, 1.1 eq.). The mixture was stirred
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through a short SiO, plug, eluting with 30% EtOAc-hexane to provide 38 mg of
aldehyde.
In another flask containing the phosphonate (210 mg, 0.56 mmol, 3.3 eq.) in
THF (1.5 ml) at 0°C was added a 2.M solution of BuLi in hexanes (224 pl, 0.56 mmol,
10 3.3 eq.) and the mixture was stirred for 20 min. A solution of the above aldehyde in
1.5 mi of THF was added and the mixture was stirred at 0°C for 1 h. The solution
was diluted with EtOAc (20 ml), washed with H,O (2x20 ml) and brine (20 ml), dried
over MgSO,, filtered, concentrated and purified by preparative TLC using 25%
EtOAc-hexane to provide 9 mg of the title compound. 'H NMR (400 MHz, CDCI,)
15 8.79(d,J=2.4Hz, 1H), 7.85 (dd, J = 8.4, 2.6 Hz, 1H), 7.81 brs, 1H), 7.76 (d, J = 7.2
Hz, 1H), 7.67-7.58 (m, 2H), 7.31 (d, J = 7.6 Hz, 1H), 6.63 (dd, J = 15.6, 9.2 Hz, 1H),
6.57 (d, J = 15.6 Hz, 1H), 4.79-4.72 (m, 1H), 2.71-2.61 (m, 2H), 2.37 (dt, J = 10.0, 6.4
Hz, 1H), 2.00 (ddd, J = 13.5, 6.3, 2.7 Hz, 1H), 1.64-1.56 (m, 1H), 1.51-1.23 (m 4H),
1.42 (d, J = 6.2 Hz, 3H), 1.00 (d, J = 6.6 Hz, 3H), 0.77 (t, J = 7.5 Hz, 3H)
20 FABHRMS: 446.2306 (MH"), Calculated 446.2280.
Using similar procedures, the following compounds were also prepared:

Example 3
'H NMR (400 MHz, CDCI,) 8.62 (d, J = 2.0 Hz, 1H), 7.76 (dd, J = 8.0, 2.4 Hz, 1H),
7.51-7.48 (m, 1H), 7.37-7.26 (m, 4H), 6.65-6.55 (m, 2H), 4.78-4.71 (m, 1H), 2.71-2.61
25  (m, 2H), 2.36 (dt, J = 10.0, 6.4 Hz, 1H), 1.99 (ddd. J = 13.7, 6.3, 2.9 Hz, 1H), 1.68-
1.61 (m, 1H), 1.50-1.45 (m, 2H), 1.43 (d, J = 5.6 Hz, 3H), 1.33-1.25 (m, 2H), 0.99 (d,
J = 8.4 Hz, 3H), 0.76 (1, J = 7.4 Hz, 3H)
[0, = +13.2 °(c 0.5, MeOH);
FAB HRMS: 410.1891 (MH"), Calculated 410.1887
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Cl Example 4

"H NMR (400 MHz, CDCL,) 8.75 (d, J = 2.0 Hz, 1H), 7.80 (dd, J = 8.2, 2.0 Hz, 1H),

7.54 br s, 1H), 7.46-7.34 (m, 3H), 7.29 (d, J = 8.0 Hz, 1H), 6.61 (dd, J = 15.3, 9.0 Hz,

1H), 6.56 (d, J = 15.3 Hz, 1H), 4.78-4.71 (m, 1H), 2.70-2.60 (m, 2H), 2.31 (dt, J =
5 10.1, 6.5 Hz, 1H), 1.98 (ddd, J = 13.5, 6.4, 2.9 Hz, 1H), 1.71-1.64 (m, 1H), 1.49-1.43

(m, 2H), 1.40 (d, J = 6.0 Hz, 3H), 1.33-1.21 (m, 2H), 0.99 (d, J = 6.4 Hz, 3H), 0.75 (,

J=7.4 Hz, 3H) <76504-097-A-H in 2A>

[0)°, = +23.1 °(c 0.5, MeOH)

FAB HRMS: 410.1887 (MH"), Calculated 410.1887

10 Example 5
'H NMR (400 MHz, CDCl,) 8.58 (d, J = 2.0 Hz, 1H), 7.72 (dd, J = 8.0, 2.0 Hz, 1H),
7.50 (dd, J = 8.0, 1.6 Hz, 1H), 7.31-7.21 (m, 3H), 6.63 (dd, J = 15.5, 8.8 Hz, 1H), .57
(d, J = 16.5 Hz, 1H), 4.78-4.71 (m, 1H), 2.71-2.61 (m, 2H), 2.36 (dt, J = 10.0, 6.4 Hz,
1H), 1.99 (ddd, J = 13.6, 6.4, 2.8 Hz, 1H), 1.68-1.61 (m, 1H), 1.50-1.45 (m, 2H), 1.43
15 (d, J =6.0 Hz, 3H), 1.35-1.22 (m, 2H), 0.99 (d, J = 6.4 Hz, 3H), 0.76 (t, J=7.4 Hz, 3H)
[0, = +5.8 °(c 0.4, MeQH)
FAB HRMS: 444.1491 (MH"), Calculated 444.1497.
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Example 6

To a solution of the product of Example 1 (540 mg,1.37 mmol) in THF (8 ml) at
-78 °C was added 1M LHMDS solution in THF (1.65 ml, 1.65 mmol, 1.2 eq.). The
5  solution was stirred at =78 °C for 15 min. and ai 0 °C for 30 min. it was cooled back
to =78 °C and a solution of (18)-(+)-(10-camphorsulfonyljoxaziridine (475 mg, 2.10
mmol, 1.5 eq.) in THF (4 ml) was added. The mixture was stirred at —78 °C for 15
min. then allowed to warm up slowly to rt. To the mixture was added ag. NH,CI (100
ml) and it was then extracted with EtOA¢ (3x30 ml). The combined organic layer was
10  washed with 30 ml brine, dried over MgSO,, concentrated and chromatographed with
15:20:65 EtOAc-CH,Cl,-hexanes to provide 390 mg (69%) of resin.
'HNMR: 8.78 (d, J = 2.4 Hz, 1H), 7.82 (dd, J = 8.2, 2.6 Hz, 1H), 7.44 (dt, J = 6.0, 8.0
Hz, 1H), 7.37-7.35 (m, 1H), 7.29-7.25 (m, 2H), 7.09 (ddt, J = 1.0, 2.4, 8.3 Hz, 1H),
6.67-6.58 (m, 2H), 4.67-4.60 (m, 1H), 2.85-2.79 (m, 2H), 2.32 (dqg, J = 1.5, 5.7 Hz,
15 1H), 1.89-1.82 {m, 1H), 1.79-1.75 (m, 1H), 1.70-1.61 (m, 2H), 1.54-1.46 (m, 1H), 1.45
(d, J=6.0 Hz, 3H), 1.43-1.32 (m, 1H), 0.99 (d, J = 6.6 Hz, 3H), 0.78 (t, J = 7.5 Hz, 3H).

The Suzuki coupling procedure is exemplified by heating a solution of a
bromide of Preparation 4 or 5 with boronic acid (1.0 to 2.0 eq.), K,CO, (4 eq.) and
20  Pd(PPh,), (5 to 10 mol%) in toluene:EtOH:H,O (4:2:1, v/v/v) at 100°C until the
reaction is complete. The reaction mixture is diluted with H,0, extracted with EtOAc,
and the organic layer is washed with brine, dried over MgSQ,, filtered, concentrated
and purified by chromatography to provide the desired compounds.
Using the Suzuki coupling procedure described above, the following
25 compounds were prepared.
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'H NMR: 8.54 (dd, J = 2.2, 0.6 Hz, 1H), 7.62 (dd, J = 8.0, 2.2 Hz, 1H), 7.31-7.25 (m,
4H), 7.22-7.20 (m, 1H), 6.65-6.56 (m, 1H), 4.67-4.60 (m, 1H), 3.20 (br s, 1H), 2.89-
5 2.80 (m, 1H), 2.34 (ddd, J = 10.1, 5.7, 1.5 Hz, 1H), 2.30 (s, 3H), 1.91-1.77 (m, 2H),
1.70-1.64 (m, 1H), 1.55-1.43 (m, 2H), 1.45 (d, J = 6.0 Hz, 3H), 1.39-1.25 (m, 1H),
0.98 (d, J = 6.50, 3H), 0.79 (t, J = 7.5 Hz, 3H)
Example 8

10 'HNMR: 8.80 (d, J = 2.0 Hz, 1H), 7.84 (dd, J = 8.2, 2.2 Hz, 1H), 7.58 (d, J = 7.6 Hz,
2H), 7.47 (t, J = 7.4 Hz, 2H), 7.39 (1, d = 7.2 Hz, 1H), 7.29 (d, J = 8.0 Hz, 1H), 6.65-
6.55 (m, 2H), 4.67-4.60 (m, 1H), 3.56 (br s, 1H), 2.87-2.81 (m, 1H), 2.34 (dd, J = 9.6,
5.6 Hz, 1H), 1.87-1.80 (m, 2H), 1.70-1.63 (m, 1H), 1.53-1.33 (m, 3H), 1.44 (d, J = 6.0
Hz, 3H), 0.88 (d, J = 6.5 Hz, 3H), 0.79 (t, J = 7.4 Hz, 3H).
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Also using the Suzuki coupling procedure with the appropriate reagents,

compounds of the following structures were prepared:




1098&' ()-/_/ PB4/ K( 10%#& ()-/ 109%#& ()-/ 10%t& ()-/ 10%t& ()-/
10%+& () -/t TPB4/ K(  10%#& ()-/ 10%:& ()-/% 10%& ()-/ 10%:& ()-/ 10%t& ()-/
10%1&' () -WO DPBAK(  10%#& ()-/ 10%t& ()-/ 10%t& ()-/ 10%H8CT/)sdi/19025
1098& ()-//K( W ?PB4/ K( 10%#& ()-/( 109%#& ()-/( 1098#& ()-/( 10%#& ()-/ (/K(
1098&' ()-/sS3PB4/ 10%#& ()-/ 109%#& ()-/ k%%#& ()-/11K( 109%#& ()-/
10%t& ()-/0S7PB4/ 10%t& ()-/ 10%t& ()-//RC ( 10%t& ()-/ 10%t& ()-/
109%t& ()-/\ @B4/ 10%t& ()-//K( 10%t& ()-/ 10%t& ()-/ 10%t& ()-/
1m#&()IM?MJ/N 10%4& ()-/ 10%t& ()-/ 10%t& ()-/ 10%t& ()-/

0 0, -
10%¢& () %5%41 Fl(aoi@&F@ a(xd W are as defined in the following table (Me is methyl, Etis

ethyl and Ph is phenyl):
Ex. | R® R* R*

Analytical
Data

W
8B H Me Et T HRMS
O, |
CF

3 444.2165

8C | H Me Et HRMS
(MH)
F 394.2184
HRMS
(MH)
394.2184

8E H Me Et T o HRMS
O | e
410.1891

8D H Me Et

sF | H Me Et HRMS
(MH)
cl 410,1887 |
HRMS
(MH")
ol 444.1491

8G H Me Et

8H | H H Ph HRMS
(MH’)
F 428.2026

8l H H Ph T HRMS

(MH")
428.2027
HRMS
(MH’)
418.2381

8J H Me Et

8K | H Me Et HRMS
(MH")

433.2490




109%+& ()-/ 109%t& ()-/ 109%H& ()-/ 109%& ()-/ 109%& ()-/ 109%& ()-/ | @4/
10 10%t& ()-/ 109%& ()-/ 109%& ()-/ 10%:& ()-/ 10%t& ()-//K( %rQo/
&10%&q" &&YOWHAGLBLOYERY" &&' () - 10#10#10# 10%&' ()-//K( 10%t&ctryudniznvozs
>@FH _2r O/ &1 x10%&q" && ()-1 x10%q" && () -1 x10%&q" && ()-1 x10%&q" && ()-1
x10%q" &' () -1 F"* 10%q" &&' () - HWNCPCRW 95 | &1 x10%Rq"&&' ()-1

x109&q" && ()-1 X109%&q" && () - 1& x10%&q" &&°() - 1/ KJI #
x109%&q" && () - 1RSZ[\]"x\ @ Q/ &1 x10%&q" &&' () 1 x10%q" && ()- 1
x109@q" &' () -1/ KJ # x10%q"&& ()-1 x10%Rq" & ()-1"_"ijkix\ @Q/ &1
x109&q" && () -1 3 . Ay
x109%&q" &&' () - 1l n&hqrs#\l@(})/ e x109REFt&& () - 11KI # x10C %&ﬁ) ]
. X109%&q" &&' () -1 X10%&g" && ()-1 X10%&q" && RiHO #
x109&q" && ()-1 X109%84" && ()-1 x10%&q" && V8" &8 ()
x109%8q" &&' () - 1] | ?r Q0f &1 X10%&q" & 417 2648
8M | H Me HRMS
(MH")
483.2319
8N | H Me HRMS
(MH")
390.2441
80 | H Me HRMS
(MH")
390.2437
8P | H Me HRMS
(MH")
444.1490
8Q | Me Me HRMS
(MH")
408.2346
8R | OH Me HRMS
(MH")
406.2380
8S | OH Me HRMS
(MH")
406.2376
8T |OH Me HRMS
(MH?)
398.1788
g8u | OH Me HRMS
(MH")
432.1392
8V | OH Me HRMS
(MH7)
=N
| 393.2181




x109%8q" && () -1 x109%q" && ()-1 x109%&q" && ()-1 x10%&q" && ()-1| "DrQd/ &1
Xx10%&q" &&' () -1 x10%&q" &' ()-1) x109%&q" && ()-1 x10%&q" &&' () - 1q
Xx109%Rq" &&WO 119983 #w ?2r QQ/ &1 x109%&q" &&' ()-1( x109&q" &&' (Pet(1s01/19025
x10%&q" &&' () - 1( x109%Rq" && ()-1(/KJ # x10%&q" &&' ()-1x\@Q0/ &l
x109%8q" && () -1 x10%8q"&& () -1 Xx109%&q" && (I 1/ KI # x10%&q" & () -1
x109%8q" &&' () - 1|\ <rQ0/ & x10%&q" &&' ()-1 xlg/&q &&' ()-1/KJ # x10%&q" &&' ()- 1
Xx10%&q" &&' () -1 x10%&q" &&' ()-108r QU/ x10%&q"&&' ()-1/KJ # x10%&q" && () -
x10%&q" &&' () -1 xlO%&q &8 ()-1 x10%q" && () 1p@ Q/ xlO% KJ #
x109%&q" &&' () -1 X =1
x109%8q" &&' () - 1t 1 Qﬁ@&q && (HBMS
‘x109%Rq" && () -1 X -1 V&q" && |() - FAr QY
X10%&q" &&' () -1 X -1 Rq" &&' ()4-1 0178
x10%&q" &&' () - 1/ = :
HRMS
@
CN 417.2178
82 | OH Me Et T HRMS
(MH?)
434.2330
‘_ O
8AA | OH Me Et Y HRMS
(MH")
449.2440
N
OH
8AB | OH Me Et T HRMS
(MH)
463.2599
N
ONe
8AC | OH Me Et T HRMS
(MH")
l 435.2275
N
OH
8AD | OH Me Et T HRMS
(MH")
| 449.2446
N
OMe
8AE | OH Me Et T HRMS
N
@A Neow | (MHY)
| 485.2279
8AF | OH Me Et T HRMS
N
@A Nome | (MHY)
449.2442




x10%8q" &&' () -1 x10%Rq" &&' () -1 x10%Rq" &&' () -1 x10%Rq" &&' ()- 1/ KJ #

x10%8q" &&' ()-1x\ @ QU/  x10%&q" && ()-1 x10%&q"&& ()-1 x10%&q" && ()- 1/ KJ #
X 10%Eq" &AVON/A6BL0YRG" &&' () - 1t X8r QU/  x10%Rq" &&' () -1 X 10YEqTRSS{)oMEKI #
x10%8q" &&' () -1 x10%&Rq" &&' ()-1 x10%Rq" &&' ()-1 %+, OBrQO/ x10%&q" &&' () - 1/ KJ
# x10%Rq" &&' () -1 x10%Rq"&&' ()-1 x10%Rq" &8 () -1 x10%Rq" &&' ()- 1, -./089p@ QO/
x10% KJ # x10%q"&& ()-1 x10%8g" &' () -1 XI0%G"&& ()-1 x10%8q" & ()-
x10%8q" &&' () - 19: ; <=BKpPr Q0/ x10% KJ # x10%&q"&& ()-1 x10%&q" && ()- 1
x10%&q" &8 () -1 x10%Rq" &&' () -1 X10%8q" && ()-1 x10%&q" && () 1KLORUX[tT4rQ0/

X1098q" &&' () -1 ¥1O%Re&&+)—1—x10 % 004Be S’ Tt
x109&q" &&' () - 1/ KGAGE[ | &t d w[MeQO/ E109Rq" && () - 1 xloO&q!—&%M(S)-J
- Xx10%&q" &&' () -1 10%&(&"&& j) 1/ KJ # x10%&q'] && lef nopcrx\(@,@/
422.2332
OH
8AH | OH Me Et T HRMS
@A OH (MH?)
422.2332
8Al | H H Et T HRMS
C( (MH")
380.2028
8AJ | H Ph Me T MS (MH?
@\ 4421
F ]
8AK | H Ph Me e MS (MH")
@ 458.1
Cl
8AL | OH Me Et g HRMS
(MH)
, 463.2589
N
OEt
8AM | OH Me Et T HRMS
@A Neogr | (MH)
463.2593
8AN | OH Me Et T HRMS
(MH")
477.2750
N
OEt
8AO | OH Me Et Nl HRMS
© (MH")
392.0227
8AP | OH Me Et e HRMS
(MH")
434.2695




x10%8q" &&' ()-1 X10%&q" &8 ()-1 x109&q" && ()-1/KJ # x1098q" && () -1
x10%8q" &&' ()-1rst}~x\<r QQ/ x10%Rq"&&' ()-1 x10%Rq" && ()-1/KJ #
x10%8q" &'@Y E3NL0YEG" &&' () -1 Xx109Rq" &&' () -108r QU/ X 10YRQERA/S(I19btKI #
x109%&q" &8 ()-1 x10%8q" &&' ()-1 X10%&q" &8 ()-1 x10%&q" && ()-1p@ Q/ x10% KJ
# x10%q9" &' ()-1 x10%q" &' ()-1 x10%q" & ()-1 x10%q" && ()-1
x10%&q" &&' ()- 1t TrQ0/ x109% KJ # x109%8q" &¥7()-1 x10%Rq" &&' ()- 1
x10%8q" &&' ()-1 Xx10%Rq" &8 ()-1 x109%&q" && ()-1 x109&q" &&' () - 1t T4r Q0/
x10%8q" &&' ()-1 Xx10%&q" &8 ()-1 x109%&q" && ()-1 x109&q" && () -1
x109%8q" &&' () - 1/ KI—twf-2r- Q0 % 109RG" &8 (}~1 % 10URG" && () -1 x10%&0" && () -
x109%8q" &&! () - 1/|BAGH xOBORD" 88 () - Lx\ @ QU/ |  x10p&q” & () - HHMS%& &8 () -
. x10%8q" && () - 1/|KJ # x109%80" && () -1 xL10%8q| &&! (¥ >it X8r Qb/ (mjﬁp)o/&q && ()-1
x109%&q" &&' () - 1/|KJ d
308.1788
8AR | OH Me Et T HRMS
L (MH")
© 382.2020
8AS | OH Me Et T HRMS
(MH")
NH 435.2282
O
8AT | OH Me Et T HRMS
(MH")
Me 424.,0945
F
sAU |[OMe Me Et g MS (MH")

O 450.1

O 436.1

BAW IOMe | Me Et MS (MH")
@ﬂ OH 436.1
8AX |OH | Me Et . HRMS

8AV | OH Me Et T MS (MH")

480.2752

O\
8AY | OH Me Et T HRMS
©\( (MH")
436.2489

OH
8AZ | OH Me Et ™ HRMS
@JK (MH")
434.2325
8BA | OH Me Et ~ O HRMS
©/\ (MH")

436.2489




# x10989"&& () -1 x10%q" &

x10%&q"
x10%&q"
t Tr QO/
x10%&q"
x10%&q"
x10%&q"
x10%&q"
x10%&q"
x10%&q"
x10%&q"

&&' ()-1 x10%&kq" &&
&NVO)H 26380 0%&Rq"
x/ KJ # x109&q"
&& (-1 xlO%&q"
)-1 x10%&kq" &&
1 x109%&q" &&'
1 34567x\@®/

\L’ln_O/

O&&' )-H K xEO%&RqQ
YCBr Qb/ xlO‘VEq" && ()1

SEREERE

& (
' (
' (
' (
' (
' (

) -
) -
) -
) -
) -

G—H

&&
&&
&&

NN NN
N N N N’ N N’

&
L ORVK

-1
-1
-1t
-1
-1

'()-1 x109%&q" && () - 1S7r Q0/
-1 x10%8g" &&' ()-1 x10%&q" &&' () - 1p@ Q0/
x10%8q" &&' ()-1 x10%Rq" &&' () -FCIQABH&S () -
x10%8q" &&' () -1 x10%&q" &&' ()-1 x10%&q" &&' () -
0%8q" &&() 1 x109&q" && () -1

()*+, w ?rQo/
x10%8q" &&' () -1 x10%&q" &&' () -1/ KJ #

t T8r QO/
Xx10%&q" &&'

1

1/ KI #"

X x109&q" &8 ()-1 x109%&q" &&' () -1

n99 JAAY

1720 RCHI v\

rmL

&&
1/

1" &&qp)> 1

-1 .x10% 1
Mxmj&qrw&ww )

8BC

OH

H

Et

MS (MH)
396.3

8BD

OH

Et

MS (MH")
368.4

8BE

OH

Me

Et

HRMS
(MH)
408.2169

8BF

OH

Me

Et

HRMS
(MH")
456.1941

8BG

OH

Me

HRMS
(MH)
382.1813

8BH

OH

Me

HRMS
(MH?)
389.1863

8Bl

OH

Me

HRMS
(MH")
365.1871

8BJ

OH

Me

Et

HRMS
(MH?)
440.2243

8BK

OH

Me

HRMS
(MH")
378.2064

8BL

OH

Me

HRMS
(MH’)
364.1919

8BM

OH

Me

Et

HRMS
(MH)
449.2435

x10%8q" &&' () -1/ KJ #

x/ KJ #

X



Xx10%&q" && () -1 x10%Rq" &&' ()-1 x109%8q" && ()-1YZ[\]cdp@ Q0/ x10% KJ #
X10%Rq" &&' () -1 x109%8q" && ()-1 x10%&q" && () -1 x10%&q" &&' ()-1

X 10%&q" &AVOYI/2e0 ghi rt Tr QO/  x10% KJ # x109%8q" &&' () -1 Xx 1O &R1/1)021
X10%&q" && () -1 x10%&q" &&' ()-1 x109%8q" && ()-1 x10%&q" &&' () - 1r st uvwrlLo/
Xx10% KJ ~10% & ()- 910% & () - - 10&q" &010591{9"_&10&q"& x10%&q" && () - 1/ KJ #_?L0/
x10 L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ "  10%

& ()-wW ?L0/  x10 L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-//KE L10%
& ()-/x\@0/ x10 L10% & ()-/ L10% & ()-/ L10% & ()-//KE L10% & ()-/ L10%
& ()-1 <LO/ X B0 & (=1 KE—tH09% &)=} Lt09 & O=+T 0% &)/ L10%

& ()-/_/LO/KE |BBOY% z@k“'; -1 M®% & ()EY L1§o% & ()-/ Liope &1RMI EO%

& ()-/tTLO/ KE N\OMe (MH")
463.,2604

8BO | OH Me Et " HRMS
N0kt (MH")
477.2751

8BP | OH Me Et T HRMS
(MH")
450.2640

OH

To the product of Preparation 5 (0.127 mmol) in dry toluene (5 ml) was added
5 aniline (0.254 mmol, 2 eq.), potassium phosphate (0.380 mmol, 3 eq.), palladium
acetate (6.5 mol%) and 2-(dicyclohexylphosphino)biphenyl (13 mol%). The mixture
was bubbled with N, for 2 min. then heated to 120 °C in a sealed tube. After 16 h, the
reaction was cooled to i, poured into water and extracted with Et,0 (3x). The
combined extracts were washed with brine, dried with MgSQ,, filtered and evaporated
10 to dryness. Purification by flash chromatography (2-5% CH,OH in CH,Cl,) yielded the
desired product in a 66% yield
'H NMR: 8.31 (d, J = 2.8 Hz, 1H), 7.40 (dd, J = 2.8, 8.5 Hz, 1H), 7.30-7.26 (m, 2H),
7.15(d, J =8.5 Hz, 1H), 7.07 (dd, d = 0.9, 8.5 Hz, 1H), 6.97 (1, J = 7.4 Hz, 1H), 6.50
(d,J = 15.8 Hz, 1H), 6.25 (dd, J = 10.4, 15.6 Hz, 1H), 6.14 (s, 1H), 4.60-4.56 (m, 1H),
15  4.43 (brs, 1H), 2.79-2.76 (m, 1H), 2.31 (dd, J = 5.6, 9.2 Hz, 1H), 1.91-1.79 (m, 2H),
1.65-1.68 (m, 1H), 1.41-1.35 (m, 2H), 1.39 (d, J = 6.0 Hz, 3H), 1.31-1.25 (m, 1H),
0.95 (d, J =6.4 Hz, 3H), 0.77 (t, J = 7.4 Hz, 3H)

20



L10% & ()-/ L10% & ()-/%L10% & ()-/ L10% & ()-/ L10% & ()-/ L10%

& ()-/|  @O0/KE L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10%

& ()-// Kivo 05380/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L1OUr&lst)dued KE
L10% & ()-/ sWLO/ L10% & ()-/ L10% & ()-/ L10% & ()-//KE L10% & ()-/ L10%
'()- /1" HSX\ @O0/ L10% & ()-/ L10% & ()-//KE L10% & ()-/ L10% & ()-/ L10%
()-/$%& 012\ @0/ L10% & ()-//KE L10% & ()-/ L10% & ()-/ L10% & ()-/ L10%
' ()-12345789p@.0/ / KE L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10%
()-19
(-1

! =@FHM ?L0/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10%
0, ! - * 0, ! - 0, ' - 0 ! -
L10% & (L MNCECRS, B b 100 Aad ol Qi 1) L10% & ()

Ro Qo Ro Ro Ro

were prepared, wherein W is as defined in the table:
Ex. W Analytical
Data

oA | HRMS
7 (MH")
385.2490
oB l HRBRMS
(7 on (MH")
415,2601
aC | HRMS
AT (MH")
414.2593
9D W‘NW o HRMS
(_7’ (MH")

399.2278

Steps 1-3:
TBDPSO._ -~y

/' N/
=z



L10% & ()-/ L10% & ()-/% KE SYZ[\] "W ?LO/ L10% & ()-/( L10% & ()-/( L10%

& ()-/( L10% & ()-/(/KE L10% & ()-/"_hijklx\@0/ L10% & ()-/ L10% & ()-/
L10% & ()WO/iMKB633u10% & () -/ L10% & ()-/1 nopgrsx\ @Q.0/ L10%RKyso1/1kib8%

& ()-//1KE L10%& ()-/ L10% & ()-/ L10% & ()-/stuxyz\<LO/ L10% & ()-//KE
L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/_/LO/KE L10% & ()-/ L10%

& ()-/ L10% & ()-/ L10% & ()-/ L10%&()4t’TL0/KE L10% & ()-/ L10% & ()-/%
L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/| DLO/KE L10% & ()-/ L10%
& ()-/ LlO%&() / LlO%&() / L10% & ()-//KE vv[?LO/KE L10% & ()-/( L10%

&0-1( L%?% (/& sugpé'nlsqg/ﬂ of flf?e al%#eEof \D%é)ﬁér‘%né% _6/(\@[1 élé mmol), quinoline (215
uh, 1.8 mmol, 0.2 eq.), and Lindlar catalyst (310 mg, 10 wt%) in EtOAc (50 ml) was
stirred under 1 atm. H, (balloon) and the reaction was monitored by NMR. After the
reaction was completed, it was filtered through a celite pad, washed with 1N HCI and

5  brine, dried over MgSO,, filtered and evaporated to give ~3.4 g of resin which was

used as such for the next step.
Step 2: Dess-Martin reagent (4.28 g, 10.1 mmol, 1.1 eq.) was added to a mixture of
the product of Step 1 and NaHCO, (1.54 g, 18.3 mmol, 2 eq.) in CH,CI, (30 mi) at rt
and stirred for 1 hr. The mixture was diluted with Et,O (60 ml) and a solution of

10 Na,8,0,.5H,0 (4.55 g, 18.3 mmol, 2 eq.) and NaHCO, (1.54 g, 18.3 mmol, 2 eq.) in
H,O (100 mi) and stirred vigorously until the two layers became clear. The organic
layer was separated and the ag. layer was extracted with Et,0 (2x50 ml). The
combined organic layers were washed with ag. Na,$,0/NaHCO, solution {100 ml),
brine (100 ml), dried over MgSQ,, filtered and evaporated to give ~3.5 g of aldehyde,

15  which was used as such for the next step.

Step 3.
O-Ci®
F N R-oEt
To a solution of a phosphonate of the formula OEt (3.9g, 12.1

mmol, 1.3 eq.) in THF (30 ml) at 0 °C was added 60% NaH in mineral oil (480 mg,
12.0 mmol, 1.3 eq.) and the mixture was stirred for 20 min. To this was added a

20  solution of the product of Step 2 in THF (15 ml), and after 1 hr of stirring at 0 °C, it
was diluted with ag. NH,CI (200 mi). The THF was evaporated and the aq. layer was
extracted with EtOAc (3x75 ml). The combined organic layers were washed with
brine (100 ml), dried over MgSQO,, filtered, evaporated and the residue was
chromatographed with 5% EtOAc-hex to provide 4.0 g (87%) of resin.

25 "M NMR:8.75 (d, J = 2.0 Hz, 1H), 7.76 (dd, J = 8.0, 2.4 Hz, 1H), 7.73-7.66 (m, 4H),
7.47-7.26 (m, 9H), 7.19 (d, J = 8.0 Hz, 1H), 7.09 (ddt, J = 1.1, 2.5, 8.4 Hz, 1H), 7.00
(ddd, J = 15.3, 11.5, 1.1 Hz, 1H), 8.52 (d, J = 15.2 Hz, 1H), 6.05-5.99 (m, 1H), 5.74-
5.69 (m, 1H), 4.93-4.86 (m, 1H), 1.28 (d, J = 6.4 Hz, 3H), 1.06 (s, 3H)

Step 4:
OH R
e
N
X ]

30 F



L10% & ()-/( L10% & ()-/( L10% & ()-/(/KE L10% & ()-/ L10% & ()-/xX8L0/ K
L10% & ()-/ L10% & ()-//KE L10% & ()-/ L10% & ()-/ L10% & ()-/C8LO/ L10%
& ()-// KBvoliogsse& ()-/ L10% & ()-/ L10% & ()-/ L10% & () - /ro@dd1 i KE
L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/pT40/ L10%

& ()-/ L10% & ()-/ L10% & ()-/ LlO%&'()-{é L10% & ()-/ L10% & ()-/ L10%
& ()-/] @0/ L L10% & ()-/ L10% & ()-/ L18% & ()-/ L10% & ()-/ L10%

& ()-//KE w240/ L10% & ()-/ L10% & ()-/( L10% & ()-/(/KE L10% & ()-/
L10% & ()-/ xX840/ L10% & ()-/ L10% & ()-//KE L10% & ()-/ L10% & ()-/

L10% & ()-/ 084
0% & () -1 B0/, solution of silyl sther (4.0 g, 7.88 mmol) in THF (30 ml) at 0 °C was added

1M TBAF in THF (11.8 ml, 11.8 mmol, 1.5 eq.) and the mixture was stirred at rt for 6
h. 1t was diluted with ag. NH,CI (150 ml), the THF was evaporated and the aq. layer
was extracted with EtOAc (3x60 ml). The combined organic layers were washed with
5 H,0 (50 ml), brine (50 ml), dried over MgSQO,, filtered, evaporated and the residue

was chromatographed with 30% EtOAc-hex to provide 2.0 g (94%;) of resin.

'H NMR: 8.80 (d, J = 2.0 Hz, 1H), 7.81 (dd, J = 8.0, 2.4 Hz, 1H), 7.64 (ddd, J = 15.1,
11.5, 1.1 Hz, 1H), 7.44 (dt, J = 5.6, 7.9 Hz, 1H), 7.38-7.33 (m, 2H), 7.30-7.26 (m, 1H),
7.09 (ddt, J = 1.0, 2.5, 8.3 Hz, 1H), 6.67 (d, J = 7.6 Hz, 1H), 8.24 (t, J = 11.2 Hz, 1H),

10 5.70-5.65 (m, 1H), 5.07-5.00 (m, 1H), 1.35 (d, J = 6.4 Hz, 3H)

Step 5:
OH. ]
o 7
o~ ~F ~ O»\/\“i/
H
| + ZN_DCC,DMAP S
2/ AN
a |
F

To a solution of the alcohol of Step 4 (110 mg, 0.41 mmol) and the acid (85
mg, 0.61 mmol, 1.5 eq.) in CH,CI, (2 ml) was added DCC (130 mg, 0.63 mmol, 1.5

15  eq.) and DMAP (10 mg, 0.08 mmol, 0.2 eq.) and stirred at 0 °C until the reaction was
complete. The mixture was diluted with Et,O (50 ml), washed with ag. NaHCO, (2x20
ml) and brine (20 ml), dried over MgSO,, filtered, concentrated and the residue was
chromatographed with 10% EtOAc-hex to provide 135 mg (84%) of resin.

'H NMR: 8.79 (d, J = 2.4 Hz, 1H), 7.81 (dd, J = 8.0, 2.4 Hz, 1H), 7.67 (ddd, J = 15.3,

20 11.5,1.2 Hz, 1H), 7.47-7.27 (m, 5H), 7.15 (ddt, J = 2.0, 1.0, 8.3 Hz, 1H), 8.71 (d, J =
15.6 Hz, 1H), 6.29 (dt, J = 0.8, 11.4 Hz, 1H), 6.11-6.00 (m, 1H), 5.88 (t, J = 7.6 Hz,
1H), 5.63 (t, J = 10.0 Hz, 1H), 2.24-2.16 {m, 2H), 7.76 (d, J = 0.8 Hz, 3H), 1.43 (d, J =
6.4 Hz, 3H), 1.00 (t, J = 7.6 Hz, 3H)

Step 6:

25 A solution of the tetraene of Step 5 (130 mg) in toluene (10 mi) was stirred in a
sealed tube at 185 °C for 7 h, cooled to rt and stirred with 10 pL of DBU for 3 hr. The
solution was concentrated and purified by preparative chromatography to afford 63
mg (49%) of resin.

'H NMR: 8.72 (d, J= 2.0 Hz, 1H), 7.77 (dd, J = 8.4, 2.4 Hz, 1H), 7.41 (dt, J = 6.0, 8.0

30 Hz, 1H), 7.36-7.31 (m, 2H), 7.26-7.22 (m, 1H), 7.06 (ddt, J = 1.0, 2.7, 8.3 Hz, 1H),
6.66 (d, J = 16.0 Hz, 1H), 6.47 (dd, J = 15.8, 9.8 Hz, 1H), 5.82-561 (m, 1H), 4.55 (dq,



L10% & ()-//KE L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/!' (| <40/

L/ KE L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10%

& ()-1()*WOo©et95%a0n/ L/KE L10% & ()-/ L10% & ()-/ L10% & ()pdr/udfi%mdss() -/
L10% & ()-/ L10% & ()-/6789:;=| @0/ L/ L10% & ()-/ L10% & ()-/ L10% & ()-/
L10% & ()-/ L10% & ()-//KE =>?@\BC| D40/ L/ L10% & ()-/ L10% & ()-/ L10%
& ()-/ L10% & ()-//KE L10% & () -/ CcH MP855340/ L10% & ()-/ L10% & ()-/
L10% & ()-//KE L10% & ()-/ L10% & ()-/SVX]~_"0S740/ L10% & ()-/ L10%

& ()-/1/KE E L10% & ()-/ L10% & ()-/ L10% & ()-/" abi opqX<40/ L10% & ()-//KE
L10% & O Y kPR A 1) 9% 88w, R 3%EA Ya ) SHITB GO 55 m, e 8 -/
1.97 (m, 1H), 1.78 (d, J = 1.5 Hz, 3H), 1.69-1.59 (m, 1H), 1.50-1.45 (m, 1H), 1.41 (d,
J =6.4 Hz, 3H), 0.92 (1, J = 7.4 Hz, 3H)
Using a similar procedure, compounds of the following structure were prepared

5
wherein R", R¥, R and W are as defined in the table (Me is methyl, Et is ethyl, Bn is
benzyl):

Ex. R% R R Y, HRMS
(MH")
10A H H H g 350.1565
F
10B Me -CH,0Bn " “"’”f 484.2299
F
10C Me H -CH,0OBn ““’”f 484.2294
F
10D Me H Et g 392.2021
F
10E Me Me H e 378.1870
F
10F Me H Me “‘“f 378.1870
F
10G Me H H ”"“f 364.1714
F
10H Me -CH,OH H T 394.1821
F




L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/dD40// L10% & ()-/ L10%

& ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/ L10% & ()-/| @0/ L10% & ()-/
L10% & ()Wb 68 & ()-/ L10% & ()-/ L10% & ()-//KE W 240/ ncli9eso%1602s/ L10%
& ()-/( L10% & ()-/( L10% & ()-/(/KE L10% & ()-/yl R1/ L109%9>!9& ()-10 10
10 L10%& ()-//KE L10%& ()-/ L10% & ()=/~"> Rl L 109> 9& ()-CD

1090>! 9& ()-CO 109®>! 9& ()-CO 109%®>! 9& ()0 F'L109%®>! 9& () -

9109®>! 9& ()-sW _RL/ 1090>! 9& ()-C0 10980>! 9& ()- CO> 109>l 9& () - C0% KO 2
1099>! 9&' ()-CO 1099>! 9& () - COx\ @R1/ 109®>! 9& ()-C0 109®>! 9&' () - CO/ KO 2
1099>! 9& ()-C0 1099>! 9& ()-C0 1090>! 9& RL/  109®>! 9& () - CO/ KO 2
10909>! 9& ()-CO 1090>! 9& ()-CO 109@>! 09%9>! 9& () - COp@R1/ /KO 2
10909>! 9& ()-CO 1090>! 9& ()-CO 109%@>! 1090>! 9& () - CO

1099>! 9&' () - O0! $) +0_?_R1/ 10909>! 9&' [

A solution of Preparation 4 (100 mg), 2(tri-n-butylstannylpyridine (292 mg) and
Pd(PPh,), (31 mg) in toluene (5 ml) in a sealed tube was bubbled with N, and heated
5 at 120 °C overnight. The mixture was diluted with ag. NH,C!, extracted with EtOAc,
dried over MgSQ,, filtered, concentrated and the residue was chromatographed with
2% CH,OH-CH,CI, to provide 83 mg of resin. .
The resin was dissolved in THF (5ml), cooled to —78 °C, a solution of 1M
LHMDS in THF (290 ul) was added, stirred at 0 °C for 1 h, then cooled to =78 °C. To
10  this was added a solution of (1S)-(+)-(10-camphorsulfonyl)oxaziridine (76 mg) in THF.,
After stirring for about 1.5 h, it was gquenched by the addition of ag. NH,C] and
extracted with EtOAc. The organic layer was washed with brine, dried over MgSQO,,
filtered, concentrated and the residue purified by preparative TLC to afford 20 mg of
the title compound. HRMS: 393.2185 (MH"), calculated 393.2178.

15 Using a similar procedure, the following compounds are also prepared:
@] H
CH

W
wherein W is as defined in the table:
Ex. W HRMS
(MH")
11A “"\”N 394.2127
|
NP
11B e 399.1750
Néks
\—/




1090>! 9& ()-CO 109®>! 9& ()-CO 109®>! 9& ()-CO 109®>! 9& () - CO

1090>! 9& ()- C00123459| @RL/ 109@>! 9& ()-CO 109@>! 9& ()- CO) 109@>! 9& () - CO
1090>! 9& WO QD3 L09O>! 9& () - C0% KO 29ABCDEFW ?_RL/  1090>! B&/ik0 100025

1090>! 9& ()- CO( 109®>! 9& ()- CO( 109@>! 9& () - CO(/ KO 2

10989>! 9&' () - COFHQRVXZsS3_R1/  1098>! 9&' (),.CO0 1099>! 9&' () - CO

109@>! 9& ()-CO/ KO 2 1098>! 9& ()-00 10905182 () - C0Z] af ghi 0S7_R1/

1090>! 9& ()-CO 109®>! 9& ()- CO/ KO 2 109®>! 9& ()-CO 109®>! 9& () - CO

1099>! 9& ()-C0ij kltuv\ @RL/  1099>! 9& () - CO/ KO 2 109®>! 9& () - C0
1090>! 9& ()-CO 109®>! 9& ()- CO 109%@>! 9& yZp@Rl/ /KO 2

1090>!1 9& ()-C0 1099>! 9& ()-CO 1099>! 9% 2000>! 9& () - CO

-109®>! 9& ()-C0dD R/ / 109%@>!9& ()- &R 51 9&' () -C0 1099>! 9&' () - OO
10909>! 9& ()- CO 1090>! 9& ()-CO 1090>! 9& o[ "D R/ / 1099>!9&' ()-C0
109@>!1 9&' ()-C0 109@>! 9& ()- C09 1099>Y9&:

Step 1: To a solution of oxazole (75 ul, 1.1 mmol) in THF (2 ml) at =78 °C was added
a solution of 2.5 M Bul.i in hexanes (465 p, 1.2 mmol, 2.2 eq.) and the mixture was
5 stirred for 30 min. To this was added 0.5 M ZnCl,in Et,0 (4.3 ml, 2.2 mmol, 4 eq.)

and the mixture stirred for 30 min at -78 °C and 30 min. at 0 °C.
Step 2: Separately. to a suspension of Pd(PPh,).Cl, (37 mg, 0.05 mmol) in THF at 0
°C was added 2.5 M Buli in hexanes (43 pl, 0.11 mmol) and the suspension was
stirred for 20 min. This solution was added to zincate of Step 1, followed by the

10 product of Preparation 4 (200 mg, 0.5 mmol) and the mixture was refluxed overnight.
It was cooled, diluted with ag. NH,C! (60 ml) and extracted with EtOAc (3x20 ml). The
combined organic layer was washed with brine (20 ml), dried over MgSQO,, filtered,
evaporated and purified by preparative TLC to provide 29 mg of resin.
HRMS: 367.2025 (MH"), calculated 367.2022

15 Example 13

Step 1: A solution of Preparation 5 (60 mg, 0.15 mmol), Et,N (26 ul, 0.19 mmol, 1.2
eq.), bis(diphenyiphosphino)propane (3 mg, 7 umol, 5 mol%), Pd(OAc), (1.7 mg, 7.6
umol, 5 mol%) and vinyl n-propyl ether (85 pl, 0.76 mmol, 5 eq.) in DMF (1.5 ml) ina
20 sealed tube was heated at 100 °C for 2 h, cooled to rt and stirred with 2N HCI (2 ml)
for 2 h. The mixture was diluted with ag. NaHCO,, extracted with EtOAc, dried over
MgSO,, filtered, concentrated and the residue was purified by preparative TLC to
provide 25 mg of ketone.
Step 2: A solution of the product of Step 1 (13 mg, 36 umol) and hydroxylamine
25  hydrochloride (8 mg, 0.12 mmol) in pyridine (0.5 ml) was stirred overnight at . The



1099>! 9&' () - C0/ KO 2w ?_R1/ 1099>! 9&' () -C0( 109%@>! 9&' () - CO(

1090>! 9&' () - CO( 109®>! 9&' ()-C0(/ KO 2 109®>! 9& ()-C0sS3_R1/ 109®>!9& ()-C0
1099>! 9&' WO @D6IDYO>! 9&' () - CO/ KO 2 1090>!1 9& () - CO 1090>! 9& (v SRoSTsR1/
1099>!1 9&' ()-C0 109®>! 9&' () - CO/ KO 20 109®>! 9&' ()-CO 1090>!9&' ()- Q0

1099>! 9&' () - CO\ @ R1/ 1099>! 9&' () - 0/ KO‘% 1099>! 9&' ()-C0 1090>! 9&' ()-CO
1099>1 9&' ()-C0 109®>! 9&' ()-COp@R1/ /KO™Z 10%®>! 9& ()-CO 1090>!9& ()- Q0
1099>1 9&' ()-C0 109®>! 9&' ()-CO 1090>!9& ()-C0_? Ri1/ 10%9>| 9&' ()-C0

1099>!1 9&' ()-CO 1099>! 9& ()-C0 1090>! 9& ()-C0 10%9>! 9& (

10961 o8 (1708 VR Ui b 4 SRR Kb s \@s@ %?d (K16 kifhe
1090>! 9&' €pmDifed OfEERI® RiyvE) WaB(wdDabhvaR binedd 0/ died over MgSOd, filtered,
concentrated and the residue was purified by preparative TLC to provide 13 mg of the
title compound as a resin. HRMS: 373.2113 (MH"), calculated 373.2127.
5 Using a similar procedure the following compound is prepared:

A mixture of Preparation 5 (100 mg, 0.25 mmol), imidazole (35 mg, 0.51 mmol,
10 2.0 eq.), copper(Itrifluoromethanesulfonate benzene complex (13 mg., 0.026 mmol,
0.1 eq.), 1,10-phenanthroline (46 mg, 0.26 mmol, 1 eq.), dibenzylideneacetone (6 mg,
0.026 mmol, 0.1 eq.) and Cs,CO, (125 mg, 0.38 mmol, 1.5 eq.) in m-xylene ( 3ml)in a
sealed tube was bubbled with argon and heated at 130 °C overnight. The mixture
was cooled to rt, diluted with ag. NH,Cl (40 ml) and extracted with CH,Cl, (3x10 ml).
15 The combined organic layer was washed with brine (10 ml), dried over MgSQO,,
filtered, concentrated and the residue was purified by preparative TLC to provide 43
mg (44%,) of the title compound. HRMS: 382.2133 (MH"), calculated 382.2131
Using a similar procedure, the following compound was prepared:

Ex. 14-2: HRMS: 396.2286 (MH")



1090>! 9& ()-CO x\@RL/  109®>! 9& ()-CO 109®>! 9& ()-CO 109%®>! 9& () - CO/ KO 2
1090>! 9& ()-CO 109@>! 9& ()-COxX\ @RL/  109@>! 9& ()-CO 109@>! 9& () - CO/ KO 2
1099>! 9&' WO ED610%0>! 9&' () - CO 1099>! 9&' () - CO#\ < R1/  1090>POBUS)/IOMKO 2
1090>! 9& ()-CO 109®>! 9& ()-CO 109®>! 9& ()- CO 109@>! 9& () - CO#&), . 34_/ RIL/ KO
2 1090>! 9& ()-C0 1090>! 9& ()-CO0 1090>! 9& ()-CO 1090>! 9&' () - CO

1099>! 9&' () - C045678@pP_RL/ KO 2 1090>! 98 oo 1090>! 9& () - CO

1099>! 9&' ()-CO 1099>! 9& ()-CO 1099>! 9&' ()-CO 1099>! 9&' () - COFGHI JKL| * D_R1/ KO
2 1090>! 9& ()-C0 1090>! 9& ()-C0 1090>! 9& () C0 1090>! 9& () - CO

L09>1 9& () - 00/ KO 2LUVZ] " ¢sS3_R1/ 10821 98 ()2 00 1090>1 9& () - 0

1090>! 9& ()-CO 109@>! 9& ()- CO(/ KO 2 18%89R$R"Y
1099>1 9& ()-C0 1099>1 9& ()- C0 109> d& OFH- G/ KO 2 109@>! 9& () - Q0

10%9>! 9&' () - COnopwxyzx\ @RL/  10%9>! 9&

A mixture of Preparation 5 (1.0 g, 2.54 mmol), Zn(CN), (300 mg, 2.56 mmol,
1 eq.), Pd,(dba), (116 mg, 0.13 mmol, 5 mol%) and diphenylphosphinoferrocine (170
5 mg, 0.31 mmol, 12 mol%) in DMF (10 ml) and H,0 (100 u, 1 vol%) in a sealed tube
was bubbled with argon and heated at 120 °C for 5 h. The mixture was cooled to 1,
diluted with EtOAc (150 ml) and washed with H,O (3x50 ml), brine (50 ml), dried over
MgSO0,, filtered, evaporated and the crude product was chromatographed with 30%
EtOAc-hex to provide 800 mg (93%) of arylcyanide.

10 A mixture of the aryleyanide (100 mg, 6.29 mmol), NaN, (115 mg, 1.77 mmal, &
eq.) and NH,CI (95 mg, 1.78 mmol, 8 eq.) in DMF (2 ml) in a sealed tube was heated
overnight at 120 °C. It was cooled to r, diluted with H,O (10 ml), extracted with
CH,Cl,, concentrated and the crude product was purified by preparative TLC to give
50 mg of the title compound as a solid. HRMS: 384.2033 (MH"), caculated 384.2036.

15 Example 16
1) H OH

Step 1
To a solution of compound 31a (wherein W is 3-fluorophenyl) (480 mg, 1.2

mmol) in CH,Cl, was added 1M solution of BBy, in CH,CI, (11.7 ml, 11.7 mmol, 10

20  eq.), and the mixture refluxed for 2.5 h, then diluted with aq. NaHCO, (100 ml). After
stirring for about 30 min. the organic layer was isolated and the agueous layer was
extracted with CH,CI, (2x40 ml). The combined organic layer was washed with ag.
NaHCO, (100 ml), brine (100 ml), dried over MgSO,, filtered and evaporated to give
the crude alcohol.



109@>1 9&' () - C0/ KO 2 1099>! 9& ()- C0 109%9>! 9&' () - C0

1090>! 9& ()- COz{| ~l <_RL// KO 2 109®>! 9& ()-CO 109®>! 9& ()-CO 109@>! 9& () - CO
109%0>! 9& (WO CUYBONO>T 9& () - COpP4A1/ 109%0>! 9& ()- CO 10%0>! 9&PEYASO1/19025
109®>! 9& ()-CO 109®>! 9& ()-CO 109®>! 9& ()-CO 109®>! 9& () - CO

1090>! 9& ()-CO| @1/ 10 109®>! 9& ()- CO 1oa/€>l 9& ()-C0 109®>! 9& ()- C0
1090>! 9& ()-CO 109@>! 9& () - CO/ KO 2t T441/ “109%0>! 9& ()-CO 109@>! 9& () - CO
1099>! 9&' ()-C0 109%9>! 9&' () - CO/ KO 2 109@>! 9& ()- COsW 41/ 109%9>! 9&' () - CO
109®>! 9& ()- COC 109®>! 9& () - CO/ KO 2 109®>! 9& ()- CO 109®>! 9& () - COX\ @1/

0 ! - O 0 0, I
L0 0 () B p O R a2 D BB Do e
1099>! 9& (()zemlum@mm R)eq0dBd HadkdTon@se O RY OMEP (20%Ag! 0&Z4(Hhrd, 0.2 eq.)
1099>1 9&' (3Bt MAYB P& B o1, W0&83! Ml kiftth g BYERLAE ©) 1R i (s diluted
with EtOAc (80 ml), washed with ag. NaHCO, (2x50 ml), and brine. The solution was
5 dried over MgSQO,, filtered, evaporated and the residue was chromatographed with
40% E1OAc-hex to provide 350 mg (56%) of Example 16-A as a white foam.
HRMS: 530.13386, calculated 530.1342.
Step 2:
A mixture of Example 16-A (53 mg, 0.1 eq.), NaCNBH, (32 mg, 0.5 mmol, 5
10 eq.) in HMPA (1 ml) was stirred at 80 °C for 4 h, cooled to rt, diluted with H,O (30 mi)
and extracted with EtOAc (3x15 mf). The combined organic layer was washed with
brine (20 ml), dried over MgSO0,, filtered, concentrated and purified by preparative
TLC to provide 27 mg of resin. To this was added K,CQ, (32 mg) in CH,OH-H,0
mixture (2 ml of 8:1 v/v) and the solution was stirred at rt for 1 h. The mixture was
15 diluted with H,0 (30 ml), extracted with EtOAc (3x10 ml), and the combined organic
layers were washed with brine (10 mi), dried over MgSQ,, filtered, concentrated and
filtered through a short SiO, plug to provide 17 mg (72%) of Example 16-B as a resin.
HRMS: 410.2126, calculated 410.2131
Using a similar procedure, the compounds with the following structure were
20 prepared

wherein R°, R®, R* and W are as defined in the table (Me is methy!, Et is ethyl):

Ex. R’ RE RZ W HRMS
(MH)
16C H -CH,0H Et Tép 410.2138
16D Ho | CH=N-OH | ESF 423.2090
16E H  |-CH=N-OMe | . ESF 437.2235
16F H |-CH=N-OEt | Et Tép 451.2396




1099>19&' () -C0 1090>!9& ()-C0 109®>!9& ()-C09 10%9>!9¢& ()-C0

1099>! 9&' () - CO/ KO 2w ?41// 1099>!9& ()-CO( 109®9>!9& ()-CO( 109®>!9& () - CO(
1099>! 9&' WO AMGEHO 2 1099>! 9&' (1) - COsXK>1/109>! 9109>! 9109>! BCT/USH1/19025
1099>! 9&' ()-CO/ KO 2 109©>!9& ()-C0 109®>!9&' ()-C0

1099>! 9&' () - CO*. 14} ] =K>1/109>! 9K 10% >! : %Z(L) 1K 10% >!: & ()-1K

10% > :& ()-1 " 10% >!: & ()- 10% >! : & () 10% >!: & ()-478=>?@W

K>1/ 109> 9K 10% >! : & ()-1'"K 10% >!: L & ()-1:/KS : K 10% >! : & ()-1K

10% > : & ()- 1K 10% >! : & (0)- 1@\BCI JK\ @>1/ 109> 9K 10% >!: & ()-1/KS : K
10% >!: & ()-1K 10% !'7‘3&\‘7‘ H—1H &) T
10% >!: & () - IKLMNOXYp@E>1/ 1095 9/ KSCHKOH)% P& ()- 0% »4U26:20/751K
10% >!: & ()-1K 10% >!: & (){1K 10% >!: & ()-1Y] Tfglh /109>! 9/ KK
10% > : & ()-1K 10% > & (- ITKI0% ST & () - IK IO ST & (J- K 10% > & () - 1K
10% >!: & () -1l mopqr| " DK>1/ 109> 9/ K 10% >!: & ()-1K 10% >!: & ()-1&K

10051 & () - 1: KEOiairk) (el stendplfy) SBASf the DRl Bli3Had bLOB! 9K

10% >0 & (i%\?el tion. q%jeialch t,@ telanK‘ac(Pve compo%dlges:gna?es ac Hpou% ?formula L
EXAMPLE A - Tablets

No. Ingredient mg/tablet mg/tablet
1 Active Compound 100 500
2 Lactose USP 122 113
3 Corn Starch, Food Grade, as a 10% 30 40
paste in Purified Water

4  Corn Starch, Food Grade 45 40
5 Magnesium Stearate 3 7

Total 300 700

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

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

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

The activity of the compounds of formula | can be determined by the following
procedures.
In Vitro Testing Procedure for Thrombin Receptor Antagonists:
20  Preparation of [3HIhaTRAP




10% >!: & () - 1} ~xX8K>1/ 10K 109% >!: & ()- 1K 10% >!: & ()- 1K 10% >!: & ()-1/KS : K
10% >!: & ()-1K 10% >!: & () - 10S7K>1/ 10K 10% >!: & ()-1K 10% >!: & ()-1/KS : K
10% >! : & WO WK% >! : & () - 1K 10% >! : &' () 1\ @>1/ 10K K 10%ct/m&hifipess KS : K
10% >!: & ()-1K 10% >!: & ()-1K 10% >!: & ()- 1K 109% >!: & ()- 1l <K>1/ 10/ KS : K
10% >!: & ()-1K 10% >!: & ()- 1K 10% >! : ()f 1K 10% >!: & () - 1K

10% >1 - & () - 1pTK>1/ 10/ KS : K 10% >! : & ()-TR 10% >! : & ()- 1K 10% >! : & () - 1K
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0 -y
igfﬁ : L & . (3 ix%\éﬁfﬁﬁ %ﬁgﬁgﬁ%&&% Q(Ogi “THZ @Ké%&/és %9%0‘ ?)/ %ﬁi@ ﬁ”@@?r 1/ KS : K
10% >! : & Eusdhda?insDME (25014 IXake tiigoptopORatatla&ifg ¢ lKul). The vessel was
attached to the tritium line, frozen in liquid nitrogen and evacuated. Tritium gas (342
mCi) was then added to the flask, which was stirred at room temperature for 2 hours.
5  Atthe completion of the reaction, the excess tritium was removed and the reacted
peptide solution was diluted with DMF (0.5 ml) and filtered to remove the catalyst.
The collected DMF solution of the crude peptide was diluted with water and freeze
dried to remove the labile tritium. The solid peptide was redissolved in water and the
freeze drying process repeated. The tritiated peptide ([3HhaTRAP) was dissolved in
10 0.5 miof 0.1% aqueous TFA and purified by HPLC using the following conditions:
column, Vydac C18, 25 cm x 9.4 mm 1.D.; mobile phase, (A) 0.1% TFA in water, (B)
0.1% TFA in CH3CN; gradient, (A/B) from 100/0 to 40/60 over 30 min; flow rate, 5 ml
/min; detection, UV at 215 nm. The radiochemical purity of [BH]haTRAP was 99% as
analyzed by HPLC. A batch of 14.9 mCi at a specific activity of 18.4 Ci/mmol was
15  obtained.
Preparation of platelet membranes
Platelet membranes were prepared using a modification of the method of
Natarajan et al (Natarajan et al, Int. J. Peptide Protein Res. 45:145-151 (1995)) from
20 units of platelet concentrates obtained from the North Jersey Blood Center (East
20  Orange, NJ) within 48 hours of collection. All steps were carried out at 4° C under
approved biohazard safety conditions. Platelets were centrifuged at 100 x g for 20
minutes at 4° C to remove red cells. The supernatants were decanted and centrifuged
at 3000 x g for 15 minutes to pellet platelets. Platelets were resuspended in 10 mM
Tris-HCI, pH 7.5, 150 mM NaCl, 5 mM EDTA, to a total volume of 200 ml and
25  centrifuged at 4400 x g for 10 minutes. This step was repeated two additional times.
Platelets were resuspended in 5 mM Tris-HCI, pH 7.5, 5 mM EDTA to a final volume
of approximately 30 ml and were homogenized with 20 strokes in a Dounce
homogenizer. Membranes were pelleted at 41,000 x g, resuspended in 40-50 ml 20

mM Tris-HCI, pH 7.5, 1 mM EDTA, 0.1 mM dithiothreito!, and 10 ml aliquots were
30 frozen in liquid N2 and stored at -80° C. To complete membrane preparation, aliquots

were thawed, pooled, and homogenized with 5 strokes of a Dounce homogenizer.
Membranes were pelleted and washed 3 times in 10 mM triethanolamine-HC!, pH 7.4,
5 mM EDTA, and resuspended in 20-25 ml 50 mM Tris-HCI, pH 7.5, 10 mM MgClo, 1
mM EGTA, and 1% DMSO. Aliquots of membranes were frozen in liquid N2 and

35 stored at -80° C. Membranes were stable for at least 3 months. 20 units of platelet
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Thrombin receptor antagonists were screened using a modification of the
thrombin receptor radioligand binding assay of Ahn et al. {Ahn et al, Mol. Pharmacol.,
51:850-356 (1997)). The assay was performed in 96 well Nunc plates (Cat. No.
269620) at a final assay volume of 200 yl. Platelet membranes and [SHihaTRAP were
diluted to 0.4 mg/ml and 22.2 nM, respectively, in binding buffer (50 mM Tris-HCI, pH
7.5, 10 mM MgClo, 1 mM EGTA, 0.1% BSA). Stock solutions (10 mM in 100%
DMSO) of test compounds were further diluted in 100% DMSO. Unless otherwise
indicated, 10 ul of diluted compound solutions and 90 u! of radioligand (a final
concentration of 10 nM in 5% DMSO) were added to each well, and the reaction was
started by the addition of 100 ul of membranes (40 pg protein/well). The binding was
not significantly inhibited by 5% DMSO. Compounds were tested at three
concentrations (0.1, 1 and 10 #M). The plates were covered and vortex-mixed gently
on a Lab-Line Titer Plate Shaker for 1 hour at room temperature. Packard UniFilter
GF/C filter plates were soaked for at least 1 hour in 0.1% polyethyleneimine. The
incubated membranes were harvested using a Packard FilterMate Universal
Harvester and were rapidly washed four times with 300 ul ice cold 50 mM Tris-HCl,
pH 7.5, 10 mM MgClo, 1 mM EGTA. MicroScint 20 scintillation cocktalil (25 ul) was
added to each well, and the plates were counted in a Packard TopCount Microplate
Scintillation Counter. The specific binding was defined as the total binding minus the
nonspecific binding observed in the presence of excess (50 yM) unlabeled haTRAP.
The % inhibition by a compound of [3HlhaTRAP binding to thrombin receptors was
calculated from the following relationship:
% Inhibition =
Total binding-Binding in the presence of a test compound x 100

Total binding-Nonspecific binding

Materials

A(pF-F)R(ChA)(hR)Y-NH2 and A(pF-F)R(ChA)(hR)(I>-Y)-NHa», were custom
synthesized by AnaSpec Inc. (San Jose, CA). The purity of these peptides was
>95%. Tritium gas (97%) was purchased from EG&G Mound, Miamisburg Ohio. The
gas was subseqguently loaded and stored on an IN/US Systems Inc. Trisorber.
MicroScint 20 scintillation cocktail was obtained from Packard Instrument Co.
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Conscious chaired cynomolgus monkeys are allowed to equilibrate for 30 min.
A needle catheter is inserted into a brachial vein for infusion of test drugs. Another
5 needle catheter is inserted into the other brachial or saphenous vein and used for
blood sampling. In those experiments where the compound is administered orally only
one catheter is used. A baseline blood sample (1-2 ml) is collected in vacutainer
tubes containing a thrombin inhibitor CVS 2139 (100 1g/0.1 ml saline) as an
anticoaculant. The drug is then infused intravenously over a period of 30 min. Blood
10  samples (1 ml) are collected at 5, 10, 20, 30 min during and 30, 60, 90 min after
termination of the drug infusion. In PO experiments the animals are dosed with the
drug using a gavage cannula. Blood samples are collected at 0, 30, 60, 90, 120, 180,
240, 300, 360 min after dosing. 0.5 mi of the blood is used for whole blood
aggregation and the other 0.5 ml is used for determining the plasma concentration of
15  the drug or its metabolites. Aggregation is performed immediately after collection of
the blood sample as described below.
Whole Blood Aggregation:
A 0.5 ml blood sample is added to 0.5 ml of saline and warmed to 370Cina
Chronolog whole blood aggregometer. Simultaneously, the impedance electrode is
20 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 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
produced by the computer software. The agonist (haTRAP) is added by an
25  adjustable volume pipette (5-25 ul) and the aggregation curve is recorded for 10
minutes. Maximum aggregation in 6 minutes following agonist is the value recorded.
In vitro Platelet Aggregation Procedure:
Platelet aggregation studies were performed according to the method of
Bednar et al. (Bednar, B., Condra, C., Gould, R.J., and Connolly, T.M., Throm. Res.,
30 77:458-463 (1995)). Blood was obtained from healthy human subjects who were
aspirin free for at least 7 days by venipuncture using ACD as anticoagulant. Platelet
rich plasma was prepared by centrifugation at 100Xg for 15 minutes at 15 deg C.
Platelets were pelleted at 3000xg and washed twice in buffered saline containing 1
mM EGTA and 20 pg/ml apyrase to inhibit aggregation. Aggregation was performed
35 atroom temperature in buffered saline supplemented with 0.2 mg/mi human
fibrinogen. Test compound and platelets were preincubated in 96-well flat-bottom
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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 reportied in S. Even-Ram et. al., Nature Medicine, 4, 8
(1988), p. 909-914,

Cannabinoid CB2 Receptor Binding Assay

Binding to the human cannabinoid CB2 receptor was carried out using the
procedure of Showalter, et al (1996, J. Pharmacol Exp Ther. 278(3), 989-99), with
minor modifications. All assays were carried out in a final volume of 100 ul. Test
compounds were resuspended to 10 mM in DMSO, then serially diluted in 50 mM
Tris, pH 7.1, 3 mM MgCl,, 1 mM EDTA, 50% BMSO. Aliquots (10 ul) of each diluted
sample were then transferred into individual wells of a 96-well microtiter plate.
Membranes from human CB2 transfected CHO/Ki cells (Receptor Biology, Inc) were
resuspended in binding buffer (50 mM Tris, pH 7.1, 3 mM MgCI2, 1 mM EDTA, 0.1 %
fatty acid free bovine serum albumin), then added to the binding reaction (~15 ug in
50 ul per assay). The reactions were initiated with the addition of [’H] CP-55,940
diluted in binding buffer (specific activity = 180 Ci/mmol; New England Nuclear,
Boston, Mass.). The final ligand concentration in the binding reaction was 0.48 nM.
Foliowing incubation at room temperature for 2 hours, membranes were harvested by
filtration through pretreated (0.5% polyethylenimine; Sigma P-3143) GF-C filter plates
{Unifilter-96, Packard) using a TomTec Mach 3U 96-well cell harvester {(Hamden, Ct).
Plates were washed 10 times in 100 ul binding buffer, and the membranes allowed to
air dry. Radioactivity on membranes was quantitated following addition of Packard
Omniscint 20 scintillation fluid using a TopCount NXT Microplate Scintillation and
Luminescence Counter (Packard, Meriden, Ct). Non-linear regression analysis was
performed using Prism 20b. (GraphPad Software, San Diego, Ca).

Using the test procedures described above, representative compounds of
formula | were found to have thrombin receptor IC5q values (i.e., the concentration at
which a 50% inhibition of thrombin receptor was observed) of 1 to 1000 nM,
preferably 1-100 nM, more preferably 1-20 nM. CB2 Ki values range from 1 to 1000
nM, preferably 1-200 nM, more preferably 1-100 nM..
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1. A compound represented by the structural formula

5 ora pharmaceutically acceptable salt thereof, wherein:

R34
2t J/\,JJ 2 (CHg) —qj

, wherein R" is absent; or

, wherein R’ is absent;

the single dotted line represents an optional double bond;

the double dotted line represents an optional single bond;
10 nis 0-2;

RT and R2 are independently selected from the group consisting of H, C1-Cg
alkyl, fluoro(C4-Cg)alkyl, difluoro(C+-Cg)alkyl, trifluoro-(C1-Cg)alkyl, C3-C7 cycloalkyl,
Co-Cg alkenyl, aryl(C1-Cg)alkyl, aryl(Co-Cg)alkenyl, heteroaryl(C4-Cg)alkyl,
heteroaryl(Co-Cg)alkenyl, hydroxy-(C1-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl, amino-

15 (Cq-Ceg)alkyl, aryl and thio(Cy-Cg)alkyl; or R' and R2 together form a =0 group;

R3 is H, hydroxy, C1-Cg alkoxy, -NR"R", -SOR16, -SOsR17, -C(O)OR17,
-C(O)NR18R19, C4-Cg alkyl, halogen, fluoro(C4-Cg)alkyl, difluoro(C1-Cg)alkyl,
trifluoro(C+-Cg)alkyl, C3-C7 cycloalkyl, Co-Cg alkenyl, aryl(C1-Cg)alkyl, aryl(Co-
Ce)alkenyl, heteroaryl(C1-Cg)alkyl, heteroaryl(Co-Cg)alkenyl, hydroxy(C+-Cg)alkyl,

20  amino(C1-Ceg)alkyl, aryl, thio(C1-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl or
(C1-Cg)alkylamino(C1-Cg)alkyi;

R™is (H, R, (H, R*), =0 or =NOR" when the optional double bond is absent;
R* is R* when the double bond is present;

Het is a mono-, bi- or tricyclic heteroaromatic group of 5 to 14 atoms

25  comprised of 1 to 13 carbon atoms and 1 to 4 heteroatoms independently selected
from the group consisting of N, O and S, wherein a ring nitrogen can form an N-oxide
or a quaternary group with a C4-Cy4 alkyl group, wherein Het is attached to B by a
carbon atom ring member, and wherein the Het group is substituted by 1 to 4
substituents, W, independently selected from the group consisting of H: C1-Cg alkyl;
30  fluoro(C1-Cg)alkyl; difluoro(C4-Cg)alkyl; trifluoro-(C1-Ce)-alkyl; Ca-C7 cycloalky!;
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10% & ()-2QTX]~_"0S7L1/h 10% & ()-2h 10% & () -2/ KY 2Yh 10% & ()-2h 10%

& ()-2h 10% & () -2 abdf| mh8L1//KY 2h 10%& ()-2h 10% & ()-2h 10% & () - 2h

Tove & (- FERVRoEoSnhe B ga OB ey B icFo st €2 Cs dferit, BF-(21-2"
Ce)alkyl, or =0; Co-Cg alkenyl; R21-aryl(C1-Cg)alkyl; R21-aryl-(Co-Cg)-alkenyl; R21-
aryloxy; R21-aryl-NH-; heteroaryl(C1-Cg)alkyl; heteroaryl(Co-Cg)-alkenyl;
heteroaryloxy; heteroaryl-NH-; hydroxy(C1-Cg)alkyl; dinydroxy(C1-Cg)alkyl; amino(C+-

5 Cg)alkyl; (C1-Cg)alkylamino-(C1-Cgalkyl; di-((C4-Cg)alkyl)-amino(C4-Cg)alkyl; thio(Cy-
Ce)alkyl; C1-Cg alkoxy; Co-Cg alkenyloxy; halogen; -NR4RS5; -CN; -OH; -COOR17;
-COR16; -0S0sCF3; -CH2OCHLCF3; (C1-Cg)alkylthio; -C(O)NR4R5; -OCHRS-pheny!;
phenoxy-(C1-Cg)alkyl; -NHCOR18; -NHSO,R18; biphenyl; -OC(R6),COORY;
-OC(R6),C(O)NR4RS5; (C1-Cg)alkoxy; -C(=NOR)R'™;

10 C4-Cg alkoxy substituted by (C4-Cg)alkyl, amino, -OH, COOR'7, -NHCOOR17,
-CONRA4RS, aryi, aryl substituted by 1 to 3 substutuents independently selected from
the group consisting of halogen, -CF3, C1-Cg alkyl, C1-Cg alkoxy and -COOR17, aryi
wherein adjacent carbons form a ring with a methylenedioxy group, -C(O)NR4R5 or
heteroaryl;

15 R21-aryl; aryl wherein adjacent carbons form a ring with a methylenedioxy group;
R"-heteroaryl; and heteroaryl wherein adjacent carbon atoms form a ring with a
C1.-Cs alkylene group or a methylenedioxy group;

R4 and R5 are independently selected from the group consisting of H, C1-Ca
alkyl, phenyl, benzyl and C3-C7 cycloalkyl, or R4 and RS together are -(CHa)4-,

20  -(CHp)s- or -(CH2)2NR7-(CHo)o- and form a ring with the nitrogen to which they are
aitached;

RS is independently seiected from the group consisting of H, C4-Cg alkyl,
phenyl, (C3-C7)cycloalkyl, (C3-Crjcycloalkyl(C1-Cg)alkyl, (C1-Cg)alkoxy(C{-Cglalkyl,
hydroxy(C1-Cg)alkyl and amino(C4-Cg)alkyl;

25 R7 is H or (Cy-Cg)alkyl;

R8, R10 and R are independently selected from the group consisting of R?
and -OR1, provided that when the optional double bond is present, R0 is absent;

R9is H, OH, C1-Cg alkoxy, halogen or halo(C4-Cg)alkyl;

B is -(CHo)na-, -CHp-O-, -CHpS-, -CHp-NRE-, -C(O)NRS-, -NREC(O)-,

30 -\ gisortans -(CHp)naCR12=CR128(CHp)ns or “(CH2)naC=C(CH)ns
wherein nz is 0-5, N4 and ns are independently 0-2, and R12 and R122 are
independently selected from the group consisting of H, C4-Cg alkyl and halogen;

X is -O- or -NR8- when the double dotted line represents a single bond, or X is
H, -OH or -NHR20 when the bond is absent:
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Y is =0, =S, (H, H), (H, OH) or (H, C1-Cg alkoxy) when the double dotted line
represents a single bond, or when the bond is absent, Y is =0, =NOR", (H, H),

(H, OH), (H, SH), (H, C4-Cg alkoxy) or (H, -NHR™);

R15 is absent when the double dotted line represents a single bond; R” is H,

%)

C1-Cg alkyl, -NR18R18 or -OR17 when the bond is absent; orY is or

S
| js\é )1-2 and R15 is H or C-Cg alkyl:

R16 is C1-Cg lower alkyl, phenyl or benzyl;

R17, R18 and R1® are independently selected from the group consisting of H,
C1-Cg alkyl, phenyl, benzyl,

R20 is H, C4-Cg alkyl, phenyl, benzyl, -C(O)Ré or -SO2R6;

R21is 1 to 3 substutuents independently selected from the group consisting of
hydrogen, -CF3, -OCF3, halogen, -NOg, C1-Cg alkyl, C1-Cgalkoxy, (C1-Cg)alkylamino,
di-((Cq-Cg)alkyhamino, amino(C1-Cg)alkyl, (C1-Cg)-alkylamino(C1-Cg)alkyl, di-((C1-
Cg)alkyl)-amino(C1-Cg)alkyl, hydroxy-(C1-Cgalkyl, -COOR'7, -COR17, -NHCORS,
-NHSO,R16, -NHSO,CHoCF,, heteroaryl or -C(=NOR'")R";

R* and R® are independently selected from the group consisting of hydrogen,
R*-(C,-C,,)alkyl, R*(C,-C,.)alkenyl, R*-(C,-C,,)alkynyl, R*-hetero-cycloalkyl, R*-aryl,
R®-any)(C.-C,)alkyl, R*-(C,-C.)cycloalkyl, R¥-(C,-C,)cycloalkenyl, -OH,

-OG(O)R®, -C(O)OR®, -C(O)R™, -C(O)NR™RY, -NR*R", -NR*C(O)R”,
-NR*C(O)NR*'R¥, -NHSO,R”, -OC(O)NR*R", R*-(C,-C,,)alkoxy, R*-(C,-C,,)-
alkenyloxy, R*-(C,-C,,)alkynyloxy, R”-heterocycloalkyloxy, R*+(C,-C,)cycloaikyloxy,
R*-(C,-C,)cyclo-alkenyloxy, R*-(C.-C,)cycloalkyl-NH-, ~NHSO,NHR' and
~CH(=NOR':

or R* and R together with the carbon to which they are attached, or R*® and
R'' together with the carbon to which they are attached, independently form a R®-
substituted carbocyclic ring of 3-10 atoms, or a R*-substituted heterocyclic ring of 4-
10 atoms wherein 1-3 ring members are independently selected from the group
consisting of —O-, -NH- and ~SQ, ,-, provided that when R* and R" form a ring, the
optional double bond is absent;

R*is 1, 2 or 3 substituents independently selected from the group consisting
of hydrogen, halogen, -OH, (C,-C,)alkoxy, R*-aryl, (C,-C,)-alkyl-C(O)-, (C, Cw)
alkenyl-C(O)-, (C,-C,)alkynyi-C(O)-, heterocycloalkyl, R*-(C,-C,)cycloalkyl, R*-
(C,-C,)oycloalkenyl, ~-OC(O)R®, -C(O)OR™, -C(O)R¥, -C(OINR®R?, -NR¥R",
-NR¥C(O)R”, -NR*C(O)NR*'R*, —NHSOZRSO, -OC(O)NR¥R”, R*-(C,-C,,)-alkenyloxy,

tTL1/ h 10% KY 2h 10% & ()-2h 10%
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& ()-2h 10% & ()-2/KY 2h 10% & ()-2h 10% & () -2 x\<L1/h 10% & ()-2h
10% & () - HNKY/BB3010% & ()-2h 10% & ()-2h 10% & ()-2 ! $ & pcrusouindd KY 2h
10% & ()-2h 10% & ()-2h 10% & ()-2h 10% & ()-2h 10% & ()-2. / 01 2 4 6 <
pPO1/h 10% & ()-2h 10% & ()-2h 10% & ()-2h 10% & ()-2h 10% & ()-2h 10%

& ()-2h 10% & ()-2< = > ? @A B | D01/ h PO% 10% & ()-2h 10% & ()-2h 10%

& ()-2h 10% & ()-2h 10% & ()-2/KY 2B KL P S U X sS301/h 10% & ()-2h 10%

& ()-2h 10% & ()-2h 10% & ()-2(/KY 2h 10% & () 2X] bcdef sm101/h 10%
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: C,)eyclo-atkenyloxy, R®-(C,-C.)cycloalkyl-NH-, ~NHSO NHR'™ and
~CH(=NOR"};
R*is 1, 2 or 3 substituents independently selected from the group consisting
5 of hydrogen, heterocycloalkyl, halogen, -COORY, -CN, -C(O)NR¥R®, -NR*C(O)R",
-OR®, (C,-C,)cycloalkyl, (C,-C,)cycloalkyl-C -Cg)alkyl, (C,-C,)alkyl(C,-C,)cycloalkyl-(C,-
C,alkyl, halo(C,-C,)alkyl(C,-C,)cycloalkyl(C,-Cy)alkyl, hydroxy(C,-Cy)alkyl, (C,-
C,)alkoxy(C,-C)alkyl, and R"'-heteroaryl; or two R* groups on adjacent ring carbons
form a fused methylenedioxy group
10 R is 1, 2, or 3 substituents independently selected from the group consisting
of hydrogen, halogen and (C,-C,)alkoxy;
R* is 1, 2 or 3 substituents independently selected from the group consisting
of hydrogen, R*-(C,-C,,)alkyl, R*-(C,-C,,)alkenyl, R®-(C,-C,,)alkynyl,
R* is hydrogen, -OH or {C.-C,)alkoxy;
15 R*is 1, 2 or 3 substituents independently selected from the group consisting
of hydrogen, (C,-C,)alky!, -OH, (C,-C,)alkoxy and halogen;
R¥, R" and R* are independently selected from the group consisting of
hydrogen, (C,-C,,)-alkyl, (C,-C,)alkoxy(C,-C,,}-alkyl, R*-aryl(C -C,)-alkyl, R*-(C,-
C,)cycloalkyl, R™(C,-C,)cycloalkyl(C,-Cy)alkyl, R*-aryl, heterocycloalkyl, heteroaryl,
20  heterocycloalkyl(C,-C,)alkyl and heteroaryl(C,-C,)alkyl;
R™ is hydrogen, (C,-C )alkyl, OH-(C,-C,)alky! or (C,-C,)alkoxy;
R* is 1 to 4 substituents independently selected from the group consisting of
hydrogen, (C,-C,)alkyl, -OH, halogen, -CN, (C,-C,)alkoxy, trihalo(C.-C/)alkoxy, (C,-
Cy)alkylamino, di((C.-C,)alkylyamino, -OCF,, OH-(C,-C)alkyl, ~CHO, ~-C(O)(C,-C,)-
25 alkylamino, -C(O)di((C,-C,)alkyl)amino, -NH,, -NHC(O)(C,-C,)alkyl and -N((C,-
C.)alky)C(O)(C,-C,)alkyl;
R™ is hydrogen, (C,-C,)alkyl, halo(C,-C,)alkyl, dihalo(C -C,)alkyt or triffuoro(C,-
C,lalkyl,
R” and R* are independently selected from the group consisting of hydrogen,
30 (C,-Cpalkyl, aryl(C,-C,)alkyl, phenyl and (C,-C,,)cycloalky!, or R¥ and R* together are
—(CH,),-, -(CH,)s- or —(CH,),-NR*-(CH,),- and form a ring with the nitrogen to which
they are attached;
R* and R* are independently selected from the group consisting of hydrogen,
(C,-Cypalkyl, aryl(C.-C)alky!, phenyl and (C,-C,,)-cycloalkyl, or R* and R® in the group
35 -NR™G(O)R™, together with the carbon and nitrogen atoms to which they are
attached, form a cyclic lactam having 5-8 ring members;
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& ()-2h 19 &r96J302 pPO1/KY 2h 10% & ()-2h 10% & () - 2PCTL0%I&9(3- 2h 10%
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10% & ()-2h 10% & ()-2h 10% & ()-2/KY 2 g1: sS301/h 10% & ()-2h 10%

& ()-2h 10% & ()-2h 10% & ()-2(/KY 2h 10% & () -2 sWO01/h 10% & ()-2h
10% & ()-2h 10% & ()-2/KY 2h 10% & ()-2h 10% & () - 2 t X<01/h 10%
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OH-(C,-C,)alkyl, -CHO and phenyl;

R* is 1 to 3 substituents independently selected from the group consisting of

5 hydrogen, -OH, (C,-C,)alky! and (C,-Cjalkoxy;,

R* is -NR*R®, -NR®C(O)R"', -NR*C(O)NR* 'R, -NHSO,R™ or -NHCOOR";

R*“is H, C1-Cg alkoxy, -SOR16, -802R17, -C(O)OR17, -C(O)NR18R19, C4-Cg
alkyl, halogen, fluoro(C4-Cg)alkyl, difluoro(C1-Cg)alkyl, trifluoro(C4-Ceg)alkyl, C3-C7
cycloalkyl, C2-Cg alkenyl, aryl(C1-Cg)alkyl, aryl(Ca-Cg)alkenyl, heteroaryl(C1-Ceg)alkyl,

10 heteroaryl(Co-Cg)alkenyl, hydroxy(C1-Cg)alkyl, amino(C4-Cg)alkyl, aryl, thio(C+-

Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl or (C1-Cglalkylamino(C1-Ceg)alky!; and

R* is H, C1-Cg alkyl, -COOR™ or -SO,.

2. A compound of claim 1 wherein n is zerc; R is C1-Cg alkyl; R?, R°, R" and R"
15  are each hydrogen; R9 is H, OH or C1-Cg alkoxy ; R’ is hydrogen, OH, C1-Cg alkoxy, -
NHR'™ or C1-Cg alkyl; and R* is (H,H) or (H,OH).

3. A compound of claim 1 or 2 wherein the double dotted line represents a single
bond, X is -O-and Y is =0.

20
4. A compound of any of claims 1, 2 or 3 whetein B is -CH=CH-; Het is pyridyl,
W-susbtituted pyridyl, quinolyl or W-substituted quinolyl; and W is C4-Cg alkyl,
R2V-aryl or R*'-heteroaryl.

25 5. A compound of any of claims 1, 2, 3 or 4 wherein R* and R* are
independently selected from the group consisting of OH, (C,-C, }alkyl, (C,-C,,)-
alkenyl, (C,-C, )alkynyl, trifluoro(C,-C,,)-alkyl, trifluoro(C,-C,,)-alkenyl, trifluoro(C,-
C,.alkynyl, (C,-C.)eycloalkyl, R®-aryl, R*-aryl(C-C,)alkyl, R*-arylhydroxy(C,-C,)alkyl,
R*-arylalkoxy(C,-C,)alkyl, (C,-C,)-cycloalkyl-(C,-C,)alkyl, (C,-C,,)alkoxy, (C,-

30 G,)eycloalkyloxy, (C,-Cy)alkoxy(C,-Cg)alkyl, OH-(C,-C/alkyl, trifluoro(C,-C,)alkoxy and
R”-heterocyclo-alkyl(C,-C,)alkyl.

6. A compound of claim 1 selected from the group consisting of compounds of
the formula
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wherein R®, R®, R® and W are as defined in the following table (Me is methyl, Et is
ethyl, Ac is acetyl and Ph is phenyl):
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