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BACKGROUND OF THE | NVENTI ON The present invention relates to no -s I]k

-hi nbaci ne Werg1@gdshves useful as thronmbin receptor antagonigisysd b
treatment of di seases associated with thronbosis, atherosclerosis,

restenosi s, hypertension, angina pectoris, arrhythn1a 15 heart fallure,
cerebral ischem a, stroke, neurodegenerative di seases and cancer. Thronbin
receptor antagoni sts are al so known as protease activated receptor (PAR)

ant agoni sts. The conpounds of the invention also bind to cannabi noid (CB2)
receptors and are useful in the treatnent of: rheumatoid arthritis, systemc
| upus erythematosus, multiple sclerosis, diabetes, osteoporosis, renal

i schem a, cerebral 20 stroke, cerebral ischem a, nephritis; inflammatory

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

di sordérs such as reversible airway obstruction, chronic asthma and
bronchitis. The invention also relates to pharnmaceutical conpositions
cont ai ni ng said conpounds. Thrombin is known to have a variety of activities
in different cell types and 25 thronmbin receptors are known to be present
in such cell types as human platelets, vascular snDoth nmuscl e cells,
endothelial cells and fibrgblasts. ed t hat thronbln
receptor antagonists wil| SRR 2s ¢ hr onbot i c,

i nfl anpgat ory, at herosclerotic and flbroprollferatlve dlsorders as wel | as
ot her diso ' | | ts receptor play a pathologlcal rol e.
30 Thr ombi s have been identified based on
structure-acti VTI'hE mésmtawemmmr‘ela‘tgs s hot-sect hinizacine detvivativas usefohas
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coupl ed assi I nt o om nantly neuronal CBl

receptors HBREPIVE qmde%r@rﬁseéwtm;th%érﬁaﬁﬁ@nhmf rteﬂmaée@pawgls $HEERIG WPYSt or s
exert thei pnAh@natists! mfifie s8R#séls; diabetes, osteoporosis, renal ischemia, cerebral

20 stroke, cerebral ischemia, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, and respiratory tract disorders such as reversible airway
obstruction, chronic asthma and bronchitis. The invention also relates to
pharmaceutical compositions containing said compounds.

Thrombin is known to have a variety of activities in different cell types and

25 thrombin receptors are known to be present in such cell types as human platelets,
vascular smooth muscle celis, endothelial cells and fibroblasts. It is therefore
expected that thrombin receptor antagonists will be useful in the treatment of
thrombotic, inflammatory, atherosclerotic and fibroproliferative disorders, as well as
other disorders in which thrombin and its receptor play a pathological role.

30 Thrombin receptor antagonist peptides have been identified based on
structure-activity studies involving substitutions of amino acids on thrombin receptors.
in Bernatowicz et al, J. Med. Chem., 39 (1996), p. 4879-4887, tetra- and
pentapeptides are disclosed as being potent thrombin receptor antagonists, for
example N-trans-cinnamoyi-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-NHz and N-trans-

35 cinnamoyi-p-flucroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHz. 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




2 5 NOV 2004 PCT/US01/19025 actions by nodul ati ng adenyl ate cy. ﬁiﬁ Elﬁ
Ca+2 and K+ currents. Wile the effects of CBl receptors are pri E Z {/1
associ at ed W 619638 central nervous system CB2 receptors REHOUA2Ed to
have peripheral effects related to bronchial constriction, inmunonodul ation-
and i nflammation. As such, a selective CBZoreceptor binding 5 agent is
expected to have therapeut lc utility in the control of diseases associ ated
with rheumatoid arthritis, system c |upus erythematosus, nmultiple
sclerosis, diabetes, osteoporosis, renal ischema, cer ebr al stroke,
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the formul a or a pharneceutically acceptable salt
t her eof , whflaihmatey digoidess okthe: !uzgaamqutmtﬁqanai tract, an resplratory tract

disorders such as reversible airway obstruction, chronic asthma and bronchitis (R. G.

10 Pertwee, Curr. Med. Chem. 6(8), (1999), 635).
Himbacine, a piperidine alkaloid of the formula

has been identified as a muscarinic receptor antagonist. The total synthesis of (+)-
himbagcine is disclosed in Chackalamannil et al, J. Am. Chem Soc., 118 (1996), p.
15 9812.-9813. _
Tricyclic himbacine-reiated compounds have been disclosed as thrombin

receptor antagonists in US 6,063,847,

SUMMARY OF THE INVENTION
20 The present invention relates to thrombin receptor antagonists represented by
the formula 1

or a pharmaceutically acceptable sali thereof, wherein:

R34
(CHa) (cH n—d
Yy J\;f YT NS

. wherein R is absent; or

25 , wherein R’ is absent;



, wherein R3 is absent; , wherein RID is absent; or 25 NOV 2004. %%62@&30
-3 PCT/US01/ 19015 the single dotted line represents an optional d

-the doubl eygpisicesl i Ne represents an optional single bond; Rl and
R2 are independently selected fromthe group consisting of ﬁﬁ@? %69%2§

al kyl, fluoro(Cl-C6)al kyl, diflwuoro(Cl-C6)alkyl, trifluoro-(Cl-Co6)alkyl,
C3-C7 cycl oal kyl, C2-C6 aI kenyl , aryl (C1=%%) al kyI aryl (C2-C6) al kenyl

het er oaryl (Cl1- C6) al kyl, het eroaryl (C2- Co6) al kenyl , hydroxy-(Cl- Co) al kyl ,

( ClL- C6) al koxy( Cl-C6) al kyI am no- (Cl1-C6)al kyl, aryl and t hi o( Cl1- C6) al kyl ;
or Rl and R2 togef her forma =0 group; R3is H hydr oxy, Cl-C6 al koxy,
-NR18R19, - SORlthe sssgtaaiatted hm@ezmsemscan QuIMNRTBRDE, b@id;C6 al kyl , hal ogen,

fl I I | kyl -
cygf)(r)gl( E)l/l < a_ g%i%y ary (@%.%ﬂ E§'|‘5‘5"H”|ar§4é§‘90@%|) Eeng;l, CS “
het er oaryl (Cl CB)lalokgll heteroaryl (C2- Co) al kenyl , hydroxy(C1l-C6)al kyl,
ami no( C1- 06) al kg1, arif RRaré W&p@ﬁdgﬁﬂ@béb@cwd% @rb%b%ﬁérs@ﬁ?@fk—ylcgcs
the onts ondIS SRR Csma AT slibio(Cr-Re) a&yl@nf&ﬁ(@n@%m iy s NI
g{ gsﬁgnt Hegesegmeﬁpneryl %c ):snkwra@wegtesme@fwafe@@@atng(r@gggmm 5to 14
|ndependerrn?‘fa TRV 9{2e95 aﬂlﬁeawf?\a@rcgwo&%”@g}éfhgt{ 1906)@ hl@ﬁ)ﬁky\nﬁé‘?@?n a
r: Egl ni tro@p\%wkﬂpami andﬁhmmfie:ﬁ?élkﬂr & ngahdrﬁ%tbgemammnmtm F‘g
a roup, 198 er,
Wne?/elg thg Het 815'13'}%9'@9%% F@(&’xgy r\ﬁq é 'S@ﬁgs'tlg(cggﬂ é@dﬁ
:c lndepeﬂ%i:int-ﬂ:go)m*@é-‘ﬂ@dCﬁf@gmlkhlehghgep\ oo (4 iDgatidyl, Id;lﬂtﬁle@ -8k)alkyl,

oro
cycl oal kyi MBI 9“@*@@%@@@?@2&? éaq AlphL Sl ), s oy

C2-C6 al keRplalkemyl( GHtersaryi w%alkybhempamec@cajauam hydroxy (C1-Cg)alkyl,

e

and

het er oar yI {&H=Cp)alks ﬂamtw h-0n d| hydroxy(Cl c6) al kyI ani no(Cl-
C8) al k C1- -
7)1 8 ol iy 4 SLIRLESE b OB aor o gl coutl b et

aI kenyl oxy ﬁgwﬁen-tmmb lzzw lscweseml? 30 - COR16 osochs
- CH2OCH2CF3; ( Clief® alrkyhd-hbor tﬁ)@lb"ﬁé@oarmg%‘WS to 14 atoms

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

20  or a quaternary group with a C1-C4 alkyl group, wherein Het is attached to B by a
carbon atom ring member, and wherein the Het group is substituted by 1 10 4
substituents, W, independently selected from the group consisting of H; C41-Cg alkyl;
fluoro(C1-Cg)alkyt; difluoro(C1-Cg)alkyl; trifluoro-(C-Cg)-alky!l; C5-C7 cycloalkyl;
heterocycloalky!; heterocycloalkyl substituted by C1-Cg alkyi, C2-Cg alkenyi, OH-(C4-

25 Ceglakkyl, or =O; C2-Cg alkenyl; R21-aryl(C1-Cg)alkyl; R21-aryl-(Co-Cg)-alkenyl; R21-
aryloxy; R21-aryl-NH-; heteroaryl(C1-Cg)alkyl; heteroaryl(C2-Cg)-atkenyl;
heteroaryloxy; heteroaryl-NH-; hydroxy(C1-Cg)alkyl; dihydroxy(C4-Cg)alkyl; amino(C+-
Cs)alkyl; (C4-Cg)alkylamino~(C+1-Cg)alkyl; di-((C1-Cg)atkyl)-amino(C1-Cg)alkyl; thio{Cy-
Ce)alkyl; C4-Cg alkoxy; C2-Cg alkenyloxy; halogen; -NR4RS; -CN; -OH; -COOR17,

30 -CORT6; -OS0,CF3; -CH2QCH2CF3; (C1-Cg)alkyithio; -C(O)NR4RS; -OCHRSE-phenyl;
phenoxy-(C4-Cg)alkyl; -NHCOR18; -NHSO,R6; biphenyl; -OC(R6)>,COOR7;
-OC(R8)2C(O)NR4RS5; (C1-Cg)alkoxy; -C(=NOR")R"™,

C1-Cg alkoxy substituted by (C1-Cg)alkyl, amino, -OH, COOR17, -NHCQOR17,
-CONRA4R5, aryl, aryl substituted by 1 to 3 substutuents independently selected from
35 the group consisting of halogen, -CF3, C1-Cg alkyl, C1-Cg alkoxy and -COOR!17, aryl



phenoxy- (Cl- C6) al kyl ; - NHCOR16; - NHSO2R16; bi phenyl; -OC(R6)&COOR7;

- OC(R6) 2C(O) NR4R5; (Cl-Cs) al koxy; -C(=NORi 7) R18; Cl-C6 al koxy s jsNit lifed
by (Cl-C6)wken963zmm no, -OH COORL17, - NHCOORL7, - CONRARS, @Cyiysosnsoks
substituted by 1 to 3 substutuents independently selected from 35 the group-
consi sting of halogen, -CF3, Cl1-C6 al kyl, ¢€1-C6 al koxy and -COOR17, aryl WO
01/ 96330 -4 25 NOV 2004 PCT/US01/ 19025 whérei n adj acent carbons forma ring
with a methyl enedi oxy group, -C(O NR4RS or heteroaryl; R21l-aryl; aryl
wherei n adjacent carbons forma ring with a nethyl enedi oxy group;

R41- heteroaryl; and heteroaryl wherein adjacent carbon atonms forma ring
with a 5 whegsinadigtemcapeniosm arngimi arBethyianegiaygrorn, dad )RR a%0r
mdependenH?f M‘:ct ed fromthe group consisting of H Cl-C6 alkyl, phenyl,
benzyl and cycloal kyl, or R4 and R5 together are -(CH2)4-, -(CHZ) 5-
or -(CH2)2 r;szam wt@&ramfaﬁmentrqam@omtm ReING witlh ganethylenadioxt @.@yp@re

attached d f
S e AN (L e i R R
( Cl- O8) ﬁ‘bﬁé "éd Y and ami no(Cl-C8)alkyl: R7 is
H or (Cl C6) al k)H“arRBRsl%Jr@ lmubdﬂl:lbnﬂ seiletﬂedémlﬁmé roapl eorigistiy ohh-lt@qe-cgg" oup
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hal o( C1- C6){@Hia)k- oB(Cﬁg)g(MFRJBI@Bg)g- aGHZofm a rinGiMih the@iZogi6 10 whtOhsiRare
-NR6C( O) - éFé cis or trans -(CH2) n4CR12=CR12a(CH2)" 5 or

(CHZ) n4C-éFt ¢r5 wherein n3 is 0-5, n4 and n5 are independently O

and R1W and Rlzﬁsasendépentﬂaﬂﬂyrsélﬂmed'fmmgtbl.fpmns:lstmwmfddeetﬁtsalkyl ng of

epreser s B0Vl AR (s Crio log i (BRI L

Y is =0, =Bydiaxy(Ep- Ce()ﬂ}(yl@!t)d amina{C1<€2e)atkyll koxy) when the doubl e dotted

line represent §75g lag lor vvhen the bond is absent, Y is =0, =NOR',
(H H, 25 (H, E& 'ﬁ’ C6 al kox or (H, -NHR45) R15 is absent
when the doubl e cand R&S amndeaandeatlys saémgdom thegsou capsisting of R

15 and -OR1, provided that when the optional double bond is present, R10is absent;
R9 is H, OH, C4-Cg alkoxy, halogen or halo(C1-Cg)alkyl;
B is ~(CHa)ng-, -CHz-O-, -CH2S-, -CHo-NRE-, -C{O)NRS-, -NR6C(0)-,

I\ cis or trans -(CHp)nsCRI2=CR128(CHg)ns or “(CH2IniC=C(CHo)s~
wherein n3 is 0-5, ng and ns are independently 0-2, and R'2 and R122 are
20 independently selected from the group consisting of H, C1-Cg alkyl and halogen,
X is -O- or -NRB8- when the double dotted line represents a single bond, or X is
H, -OH or -NHR20 when the bond is absent;
Y is =0, =8, (H, H), (H, OH) or (H, C+1-Cg alkoxy) when the double dotted line
represents a single bond, or when the bond is absent, Y is =0, =NOR", (H, H),
25  (H, OH), (H, SH), (H, C1-Cg alkoxy) or {(H, -NHR®);
R15 is absent when the double dotted line represents a single bond; R” is H,

O
‘ |
C1-Cg alkyl, -NR18R19 or -OR'7 when the bond is absent; orYis ~©O )1‘2 or

Pt
'-s )1'2 and R is H or C1-Cg alkyl;
R18 is C1-Cg lower alkyl, pheny! or benzy!;
30 R17, R18 and R'° are independently selected from the group consisting of H,
C1-Ce alkyl, pheny), benzyl;
R20 is H, C4-Cg alkyl, phenyl, benzyl, -C(O)RS or -SO,R8:



Cl-C6 al kyl, -NR18R19 or -OR17 when the bond is absent; or Yis S? ? oV
and R15 is Hor C1-C6 alkyl; -S 1-2 or tR16|sC106Iower al ky enyI
.or benzyl; “’%S’lmi%mgg;an?quﬁg are independently sel ected f]s@jmgdmg@rqoup
consisting o 1 al ky henyl , benzyl; R20 H, Cl1-C6 al kyl
phenyl, benzyl, -C(O R6 or -SOZII%6 )2/5 Nov %04 WO 0|1?96330 PCT/ 38031// 19025 -5
RR1is 1to 3 substut uents i ndependent}y s® ected fromthe group consisting
of hydrogen, -CF3, -OCF3, hal ogen, -NO2, Cl-C6 alkyl, Cl-C6al koxy,
(C1l-C6) atkyl am no, .di-((Cl-Co) aI kyl ) ami no,. am no(Cl- C6) al kyl,
(C1- C6) - al kyl am no( Cl1- C6) al kyl, -((C1- Co)al kyl)-am no(C1-C6)al kyl,
Eg?;%grgflofm Y o to@qﬂ%%?utug%andae §ele§ked"ﬂl’é$ﬂ3ﬁé GrouploSRBISHEED th
- e
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#HNPo - ,
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;le\lzs?éz@gléf;lﬂml K ﬁSQﬂHSOgBileG@, hétm%oawkggy(:(ﬂﬂ@ﬂ' GELCIO) al kenyl oxy,
a eter 0 e cyYC |
R29- (C3 C,)cycl *(;:I%Wn C%t%ﬁfé le ﬁgﬁﬁl&h i WM@E@%@“
-ﬂq(:wagﬂ}q“ @2)2310 lian ??ég -Copsikdrest, RI‘HE, 4 9ab@nwoﬁf’t-imem-cvc[bﬁkyl , & earyl,
attached, el t t
attached, %Wﬁﬁ’d’gg q‘léﬁ g%ia/ Q:?\i,!\fﬂgtﬁt 3?(%?&%%&@@%@%06# nge)c/)f agelo
?.}[ ﬁgs orefoagpjaﬁb-ﬂ YORSY - @e@malbcﬂ(ﬂ INRFRTG -NR7A”, IRICE@y Rither ei nfl g
Ke o r 26 - 0-
-NH a Eﬁo?)rqa/ﬁgﬁ‘?ﬁg%e@l&@%\lgn%ﬂ%ﬁf@n@%lk R 2 offt i onal
do:JbI;a gopalheﬂywxyeﬁf -4, palkyhyloxy, B d}!eterOm’B@ﬂin@mB e@éﬁm kyfoxy,
sel ected fy hal
Tyl k @Q@,@%&&H&l@@&i@&m@%ﬂ%@ﬁwH Nngsm NHEE and

or RZ and R™ together with the carbon to which they are attached, or R* and

15  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 ~SO,,-, provided that when R” and R™ form a ring, the
optional double bond is absent;

20 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,-C,,)-
alkenyl-C(O)-, (C,-C,,)alkynyl-C(O)-, heterocycloalkyt, R*-(C,-C,)cycloalkyl, R*-
(C,-C,)cycloalkenyl, -OC(O)R®, -C(O)OR®, -C(O)R*, -C(O)NR®R™, -NR*R™,
NR®C(O)R”, -NR*C(O)NR¥R¥, -NHSO,R¥, -OC(O)NR*R", R*-(C,-C.,)-alkenyloxy,

25 R*-(C,-C,)alkynyloxy, R”-heterocycloalkyloxy, R*-(C,-C,)-cycloalkyloxy, R*®-(C,-
C,)cyclo-alkenyloxy, R®-(C,-C,)cycloalkyl-NH-, -NHSO,NHR'" and
—CH(=NOR™):

R*is 1, 2 or 3 substituents independently selected from the group consisting
of hydrogen, heterocycloalkyl, halogen, -COORY, -CN, -C{(O)NRYR™, -NR™C(O)R",

30 -OR®, (C,-C,)cycloalkyl, (C,-C,)cycloalkyl-C,-C,alkyt, (C,-C,alkyl(C,-C,)cycloalkyl-(C,-
C,alkyl, halo(C,-C,)alkyl(C,-C,)eycloalkyl(C,-C,)alkyl, hydroxy(C.-Catkyl, (C,-
C,alkoxy(C,-Calkyl, and R"-heteroaryl; or two R* groups on adjacent ring carbons
form a fused methylenedioxy group

R® is 1, 2, or 3 substituents independently selected from the group consisting

35 of hydrogen, halogen and (C,-C )alkoxy;




al kenyl -C(O) -, (CZ G O0)al kynyl-C(O-, heterocycloal kyl., R2fi-(C3 i
C7)cycloal kyl, R26 (C, C,)cycl oal kenyl - 0C(0) R30, C(O)ORSO - gé)%(;
- C( O) NR3ORWPD 0UMRMR31, - NR30C(0) R31, - NR30C(O) NR3' R32, - NRSTARBO19025
-0C(O NR30R31 R24-(C2 C, 0)-al kenyl oxy, 25 R24-(C2 ClO) al kynyl oxy,
R27- het er ocycl oal kyl oxy, R29-(C3 C,)-cycl oal kyl oxy, R29-(C3
C, )cycl o-al kenyl oxy, R29-(C, -C,)cycl oal kyt=NH-, -NHSO2NHRi 6 and
-CH(=NOR 7); R25 is 1, 2 or 3 substituents independently selected fromthe
group consisting of hydrogen, heter ocycl oal 'kyI hal ogen - CO0OR3fi, -CN,

- C(0) NR37R38, 39C(0 R40, . 30 - OR3, k
(G L Yoych oal kyF. & LaLPRARybs t"yentwdea EviE0 lvéeie&fﬁq Hainde. greupssnsisipg,

hal o (Cl- G lﬂVé e@Fﬁ‘ QCWG YRE®QC. @ )%iR@Hyl Fll?’?' 08 yydhy®) al kyl, (C, -
C6) al koxy(C, - kyI and het r groups on adj acent
ring carbons nisaqu}'%%ln Wé& gf@i ’E}’noup R26 is 1, 2, or 3

substituents InMWﬁ@bfss@bbﬁm@e@siﬁ etdm@nﬂé@uiéccéu\ﬁbmtnw%oaédﬁnsusnng

E’glr (l)J%eOQI 1&% e ?\ngc(fgj)?@ @@ﬁ(@f&?ﬁ@ﬁ@g%ﬁ 3’@[5%9&1'éntly sel ected fromthe
%rz gyF szzog;l) :Itlk nR* &' apdRiYere ind2pend @haé(dtetll froﬁﬁﬂre(gizruﬁmrmidm Mifz s
cabst i t uenty dr%q,%béﬁRiﬁm@w;ﬁ?f BSerdh Grubi conlelicaghos Trcs

A S i Bl S gl el e i
(C, - C10) paﬂ%@%%ﬁs@ﬁ? @W@a&@ﬁﬁeﬁ%ﬁe Ez)%ﬁ *3| (C, - c%) algkyl R33- ( C3-
) Oy Oh el Y o SR 1T IAC, ARk, CHABI DIyl Ry Sopthoxy:

heteroa)r/yl ;1 )&f‘ W%Q@fégwghﬂ ﬁ‘[}o%?é%d%ﬁkl{?%é‘e%%ﬁ%ﬁ"ﬂqﬁ@‘_ﬂgeon&s)tmp

or (C,-Ch) ykim@en F(aC, Goatkylt-©H, Imlbgent 1&31rtadelb@metn alp(Celolalkeuxys f(ém t he
s TSR e 0 i o1,

di ((C, -0c6) & ')"Hlﬁn@ %@m@@) ANRy-NHGHGH C -CoajkytandsN((C,-

| kyl k -NH2+ -NHC( O (C, - C6) al kyl d -N((C,
al &?gﬂ&? 9&2@(@)&% -COBMgl kv ) an no, C(O) ( )al kyl and - N((

hal o( C, - C6) al kylF, '8@%‘){ @6’@?@ ' Efé?q (el lﬁiéﬁ(@?‘a 02%) ﬁ 18Jy! optrflugra(Grza

are i ndeperqm‘lky]y sel ected fromthe group consisting of hydrogen,

R” and R® are independently selected from the group consisting of hydrogen,

(C,-C,)alkyl, aryl(C,-C,)alkyl, phenyl and (C,-C Jcycloalkyl, or R and R® together are
20 —{CH,), -(CH,),- 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,-C,)alkyl, aryl{C,-C,)alkyl, phenyt and (C.-C,,)-cycloalky!, or R* and R* in the group
-NR*C(O)R®, together with the carbon and nitrogen atoms to which they are

25 aftached, form a cyclic lactam having 5-8 ring members;

R" is 1 to 4 substituents independently selected from the group consisting of
hydrogen, (C,-C)alkyl, (C,-Cjalkoxy, (C,-C )alkylamino, di((C,-C )alkyl)amino, -OCF,,
ORH-(C,-Cyalkyt, -CHO and phenyl;

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

30 hydrogen, -OH, (C,-C,alkyl and (C,-C,)alkoxy;

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

R* is H, C1-Cg alkoxy, -SOR16, -SO,R17, -C(O)OR17, -C(O)NR18R19, C1-Cs
alkyl, halogen, fluoro(C1-Cg)alkyl, difluoro(C4-Cg)alkyl, trifluoro(C4-Cg)alkyl, C3-C7
cycloalkyl, C2-Cg alkenyl, aryl(C4-Cg)alkyl, aryl(C2-Cg)alkenyl, heteroaryC4-Cg)alkyl,

35  heteroaryl(Co-Ce)alkenyl, hydroxy{C1-Cg)alkyl, amino(C4-Cg}alkyl, aryl, thio(C+-
Ceg)alkyl, (C1-Cglalkoxy(C+-Cg)alkyl or (C4-Cg)alkylamino(C1-Cg)alkyl; and




(C -Co)al kyl, ary!(C,-C6)al kyl, phenyl and (C, C, S)cycfoal kyl, or 33,]0@2@&1 ‘
R3B together are 20 -(CH2)4-, -(CH2)6- or -(CH2)Z NR39-(CH2)2 andforma

.ring wth tgeowsistzpogen to which they are attached; R39 andpdB#So1awers ‘
i ndependently selected fromthe group consisting of hydrogen, - (C, -C6)al kyl,
ary! (C, -C6)al kyl, phenyl and (C3 C1,)-cyclgalkyl, or R39 and R4 in the group |
-NR39C( O R40, together with the carbon and7'nitrogen atons to which they are |
25 attached, forma cyclic |actam having 5-8 ring nenbers; R4'" is 1to 4
substituents independently selected fromthe group consisting of hydrogen,

(C -C6)al kyl, (C,-C6)al koxy, (C -(,6)afkylam no, di((C, -C6)alkyl)am no,

-OCF3,  OH (C1- Eb)islhtyCs-CoGriylar@OSMT N -S@42 is 1 to 3 substituents

i ndependent|ly selected fromthe group consisting of 30 hydrogen, -CH,

(C -Co)al kyl and (C, -0C6)al kox¥; R43 is -NR30OR3', -NR30C(O R31,
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G, ) - al kynylCakemGoPaatiyl, ©H-(CatGalkyk trifiupra{FeG:aBory anddaiieterocyclo-
trifluoro( I ~ @b \the? 23
R2$-aryl (C, - Oéﬁb$wﬁé2%or§%eﬁ§g%%%%E%Eé?g?iwér%géﬁara{/] -Fz*il E{)ex?/ 15
(C, - 8)al kyfpg e;;@e@ily eplectad from the, gropHoRgistingof {€,-6)atlkphand OH-(C,-Cyalkyl.
§ C_3]: |C ) cycl Oagk)g"hﬁ%wkibir( @cep%e?ltﬁ@?ﬁé@o o@kdd of P presebiheblitidn have anti-

r UB{JO( %hr'ombc?t%, agﬁ%laa%g%t agg'regeat%n?%%ﬁat%érosclerotic, 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
thrombosmbolytic 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 fo 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 formuia | 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



al kyl (C,-C6)al kyl. More preferred are conpounds wherein R22 and Rﬁw
I ndependently selected fromthe group consisting of (C -C,,,)alkyl 1004 )

OH- (C, - Co) sWky1/963Fthr onbi n recept or ant agoni st conpounds of PEFAHEEIENE

i nvention have anti- 20 thronmbotic, anti-platelet aggregation,
antiatherosclerotic, antirestenotic and angi- 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, myocardial infarction, glomerulonephritis,
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hypertensi on, angi ha pectoris, arrhythma, heart failure, nyocardi al
i nfarction, Pﬁﬁmﬂ'ﬁgﬁbﬁwqm@'eﬂﬁr ®boti c stroke, thronboenbol ytic stroke,
peri pheral vascul ar di seases, cerebral ischem a, cancer, rheumatoid

arthritis, BESIWILEQQESWPT%NF hemat osus, nultiple sclerosis, diabetes,
osteoporosis, rschem a, c_erebgal stroke,, cq@ebral ischem a, .

nephri ti5s, i nf| akptessgthenese definedstherarm "aliyl ofntowristky meassistaight ofct
reversi bl e Bidrehkd G EHEINsWT. 1 ©6 eatbrestbhiEand "alRbRYICSiniilagy réfers fo alkoxy

contenpl ated that a,conppound of this invention may be useful in treating
more than ofEPURS hayingi %Mppg%_& 10 In another aspect, the invention

relates to a phaFhresalkylcdifluorrgiagidnddrifiucoetkyl snean alkyhehaipe whecsihlthe
ef gg{ Ve it ehesbr R by of, BbP3 ubbdlomR]18IgTRASHS, e CE s, -
CHoCHF5 or -CHaCHgF. Raloalkyl means an alkyl chain substituted by 1 to 3 halo

atoms.

"Alkeny!" means straight or branched carbon chains of carbon atoms having
one or more double bonds in the chain, conjugated or unconjugated. Similarly,
"alkynyl" means straight or branched carbon chains of carbon atoms having one or

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

Substitution on alkyl, alkenyl and alkynyi chains depends on the iength 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., methyl or ethyl, can have muitiple 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 fimited to one or two groups, depending on the number of available
carbon bonds.




DETAI LED DESCRI PTI ON: 15 Unl ess ot herwi se defined, the term"al kylz" gg 2004
"l oner al kyl" neans straight or branched al kyl chains of 1 to 6 ca‘i Y]

-atoms and w k@¥Ysy Simlarly refers to al koxy groups havi kR /190zar bon
atonms. Fl ut)vraoa%yl , difluoroal kyl and trifluoroal kyl nmean anquI(y chai ns

wherein the termnal carbon is substituted by 1, 2 or 3 fluoroatons, e.g.,
-CF3, -CH2CF3, 20 CH2CHF2 or - CH2CH2F. H#-oal kyl means an al kyl chain
substituted by 1 to 3 halo atonms. "Al kenyl" neans strai ght or branched
carbon chains of carbon atons having one or. nore doubl e bonds in the chain,
conj ugated or unconjugated. Simlarly, alkynyl" neans straight or branched
carbon chai ns ofCychodlbyl’ means &aaiungtedrearbon 2Bgrafr®ta 7 icgriorbaiems, whilehe

chai n. Wex ", I I ‘ APe] ri abl es
and 15 t norSPRRUSHE refrs S0k odtfeshohNG gAY ing, Rl tnghoRls ¥O) P2
are used. btihchysent therthiesgralpsiingldde allipmsitionah and stgiepisasmensn SCyelehesy!” 1
to 6 carbo th ' Y, ¢ I a[%}q.n Fai?@tE ends
on the | en&f%% %%r‘ﬁ%@dﬁﬁg:gﬁ%'fb Zr%é&{nﬁeéng @éewjlﬁ?nﬁa ur QI%\W%'EI% su gtgptgggnt :
Those ski | batnetrhaving an@roimiatic nappeeci ate that while | onger chains can
acconmodat e mnul iy hJpu i ' i
et hyl, can have Hrlr%} f? %ﬁ%sﬁ%:aﬁts |S§§RE§/&{£?€§ égs dgll'??é ﬁg%shgeraﬂslséé@?%d:t?gel y
to have onfgrbenatemsianst 3052 hetaentamsseigcted Fionh i SHRHP congingent -O-, -5
ggs at gf ?_t teﬁrtms hﬁR_mS}olirﬁéI:QI{o ’hh%: feenyt th@rthIeEMIéVIhm@ng@ agﬁ?sgﬁlakomu E?cﬂhfpﬂeé of ed or
subst i lon | | ed to one or two, groups endi n_the nunber o
svaranl o NelsrorisTaRl Sroves RS HagIOlMNEGEoYH RS Yo B2
" Cycl op kyfuranpanpiseridihyl aipﬁpbrtaarrmnetrémr_om-isytany‘r,_ aidpholatyband 2whi | e
"cycl oal kyhﬁne' ref.eré to a correspondi ng bivalent ring, wherein the points
of  attachHiEOROYPKEr groups include all positional and stereoi somers.
"Cycl oal kenyl " "Haibgen” tefers todiuzoinel chigringé, Braming artiodimeaadichlvi ng one or

et er ocycl oal kiYHEThE A0cda? K RRlord 8 it el MogBr 1B Wik iney e 4 1 6
carbon at oattachet, therings lietneed ate iepysrelidioyk d -piperidinyt agd dupipe @iyt wheresn
i 8 S0 GBS T Mt sl 9 e A S o
Cetr ahydr ot hi opHARYAGRY(Cr-smaRyireies tooan alkihsnain Sulisttuted by jwo hydroxy
2- pi per azi Bydupst st b ilfeRedr difbaRvtomg- mor phol i nyl and 2-
"Aryl" means phenyl, naphthyl, indenyl, tetrahydronaphthyi or indanyl.
"Hetercaryl" means a single ring or benzofused heteroaromatic group of 5 to
20 10 atoms comprised of 2 to 9 carbon atoms and 1 to 4 heteroatorns independently
selected from the group consisting of N, O and S, provided that the rings do not
include adjacent oxygen and/or sulfur atoms. N-oxides of the ring nitrogens are also
included, as well as compounds wherein a ring nitrogen is substituted by a C1-C4
atky! group to form a quaternary amine. Exampies of single-ring heteroaryl groups
25 are pyridyl, oxazolyl, isoxazolyl, oxadiazolyl, furanyl, pyrrolyl, thienyl, imidazolyl,
pyrazolyl, tetrazolyl, thiazoly!, isothiazolyl, thiadiazolyl, pyrazinyl, pyrimidyl, pyridazinyl
and triazolyl. Examples of benzofused heteroaryl groups are indolyl, quinolyl,
isoquinolyl, phthalazinyl, benzothienyl (i.e., thionaphthenyl), benzimidazolyl,
benzofuranyl, benzoxazolyl and benzofurazanyl. All positional isomers are
30 contemplated, e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl. W-substituted heteroaryl 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 heteroaryi
groups as defined immediately above, as well as tricyclic groups such as




t hi onor phol i nyl . "Hal ogen” refers to fluorine, chlorine, bromne o?mi m&\
radicals. Wien R4 and R5 join to forma ring with the nitrogen to r?
they are avoartasdo the rings formed are 1 -pyrrolidinyl, 1 peipsnindeszyl and
1 -piperazinyl, wherein 15 the piperazinyl ring may al so be substituted at
the 4-position nitrogen by a group R7. "D hydroxy(Cl-C6)al kyl" refers to an
al kyl chain substituted by two hydroxy grbéps on two different carbon
atons. "Aryl" neans phenyl, napht hyl , i ndenyl, tetrahydronaphthyl or

i ndanyl. "Heteroaryl" neans a single ring or benzofused heteroarornatic
group of 5to 20 10 atons conprised of 2 to 9 carbon atons and 1 to 4
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ded
R oxi dos ofg'oHRS BrlfTHE 8 gl B8 8 kLAt hAT HemBEL G, PAVIE2 Gt 2BV A
wher ei n a rdriyquinohdgen i s substltut ed by a C1-C4 alkyl group to forma
. | ‘
oxazol yi . soxadoX YOI GAercRirbybs Whersladabit HiBUR audims for déﬁff{?iﬂ““
pyrazol 9l , aneaﬂcaboeygfOUPmrazaaBWclqpeotencm@dme a&catlhoa@asempyrm%an \Bs

pyrim dyl, cf".\%% ricig triazolyl. Exarrpl es of benzofused heteroaryl
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shown by t HBefag all iramers, mcludlng diastereomers and rotatnonal isomers are
contemplated as being pan of this invention. The invention includes (+)- and (-)-

20 isomers in both pure form and in admixture, including racemic mixtures. Isomers can
be prepared using conventional techniques, either by reacting optically pure or
optically enriched starting materials or by separating isomers of a compound of
formula l.

Typical preferred compounds of the present invention have the following

25 stereochemistry:

H H 2
~ =R
= H
He H B
Het

with compounds having that absolute stereochemistry being more preferred.
Those skilled in the art will appreciate that for some compounds of formula 1,
one isomer will show greater pharmacological activity than other isomers.

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




line in the mddle ring of the structure shown for fornmula 1. The te@v o
"optional single bond" refers to the bond shown by the double dotztse I”}e
-between X qmpbitdegzecar bon 10 to which Y and R15 are attachegctoséineo2s
structure of formula 1. The above statenents, wherein, for exanple, R4 and
R5 are said to be independently selected froma group of substituents,
means that R4 and R5 are independently s&lected, but also that where an R4
or R5 variable occurs nore than once in a nolecule, those occurrences are
i ndependent |y sel ected. Those skilled in 15 the art will recognize that the
size and nature of the substituent(s) wll affect the nunber of

subst i t uentzrbokyihacids well kroesent thoSenm therde. Afhd set isprepaeabyraordaating daes t
one asynmne
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havi ng t habazhirms lor puepesesiaiihe inverntienng nore preferred. Those skilled in
th t wll ' : (0 ¢ f '
w1 “show gr eat BPraleSmbftds 8f 1eiiFe AR Al acia (o.! Hdse comdhdSanEh s
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salts mthsawﬁﬂ' qn&%@nidmwaﬁqa?ﬁ@shgés. Examplesoffuchiédirtire thgisegidy salt

formati on are hydrocRloric, s urjc, phosphoric¢, acetic, citri oxal i
mal oni ¢, SBPIRESIITR, Calkidm, alurpignen. iihiual geidped sihirsalise Alsingiuded aré saits
net hanesul fiied Wit phafpacsitivaiphcesptable Miheddiseh FafimE6a3alkyl amines,
PCT/ US01/ 19025 -1 ar.boxyli ¢ ﬁc‘ggzc wel | i%fﬁn 0 those in the-art. The salt
is prepare y‘%’)‘?x)f% inggy Neethylalicaming at ediken 2 sufficient amount of
the desired aci Gonmpourrituaiahe psedent iMVentionesre dereeaifyoprepaegd by pregpmsesat ed
by tr e?é ! ”Enwﬁ in ?ﬂé at %o}? e?(a?nlﬂleg 39 ltﬁe %‘réééts%eggié?ﬁﬁ'ﬁed below.
Compounds of formula |A, wherein n is 0, the optional double bond is not
present, the single bond is present between X and the carbon to which Y is attached,
X is -O-, Y is =0, B is -CH=CH-, Het is W-substitued pyridyl, R3, R8, RS, R10 and R11
are each hydrogen, and R' and R are as defined above can be prepared by
20 condensing an aldehyde of formula Il, wherein the variables are as defined above,
with a phosphonate of formula lil, wherein W is as defined above:

Similar processes may be used to prepare compounds comprising other
optionally substituted Het groups. Those skilled in the art will also recognize that the
25 processes are equally applicable to preparing optically active or racemic compounds.
Compounds of formula IA can be converted to the corresponding compounds
wherein R® is OH by treatment with Davis reagent ({(1S)-(+)-(10-camphorsutfony!)-
oxaziridine) and LHMDS (Lithium bis(trimethylsilyl)amide).
Aldehydes of formula 1l can be prepared from dienoic acids, for example
30 compounds of formula lia, wherein R’ is H and R® is methyl can be prepared
according to the following reaction scheme.




base sol ution such as dilute aqueous sodi um bi carbonate. The free base form
differs 5 fromits respective salt form somewhat in certain physi @aINOV 200k
properti esWU3¥s solubility in polar solvents, but the FATUSIYIHR2Rer wi se
equivalent to its respective free base forns for purposes of the invention.":
Certai n conpounds of the invention are acjfyr_c (e.g., those conpounds which
possess a carboxyl group). These conpounds Torm pharnaceutically acceptabl e
10 salts with inorganic and organi c bases. Exanples of such salts are the
sodi um potassium calcium alumnum lithium gold and silver salts. Al so
included are salts formed with pharmaceutically acceptable am nes such as
anmoni a, aﬁ@.@%-nes, hydr oxyal kyl am nes, N-nethyl glucam ne and the |ike.
Conpounds of therfesent,?i nvention arg generally prepared by processes 15
known in the“ary, f ofEt@ROICOBY t BS descri bed bel ow. Conpounds of

fornula I'A wheLgip Wop onal dg¢guble bond is not present, the
singl e bond i3 pfesent between X and the ca BN to whi ch Y is attached, X

is -0-, Yis =0, Bis -CH=gH, Het is stiftyed pwi B® R8, R9, R10
and R11 are elBROHW hydr ogengH;md Iﬁ’qzzana)\/@l@%ﬂ)é@ defo'\&n\e%ﬁve can be

pr epar ed by—a’. - 1eNgT RY-an7algehyde mfoformul a |, Wei gishe variabl es
are as defi hed e?” with a phosphonapb of formulaflN, \Q_I%reigﬁ Wis as
defi ned above: 0, H22 Il O t ROet sz\ |1 e, N 23 PR W Sinilar
processes may be used to prepare conpounds QeRprising other optionally

substituted Het groups. ghose skilled in the art vl 'H al so recogni ze that
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The alkyne of formula 4, prepared by known methods, is esterified with the
5 dienoic acid of formula 3 using standard conditions to yield the ester 5. Selective
reduction of the triple bond of 5 using Lindlar catalyst under hydrogen gives the
intermediate 6, which upon thermal cyclization at about 185°C, followed by base
treatment, gives the intermediate 7. The ester 7 is subjected to hydrogenation in the
presence of platinum oxide to generate the intermediate saturated carboxylic acid,
10  treatment of which with oxalyl chioride gives the corresponding acid chloride which is
converted to the aldehyde lla by reduction using tributyltin hydride in the presence of
Palladium catalyst.
Dienoic acids of formula 3 are commercially available or are readily prepared.
Aldehydes of formula Il also can be prepared by a thiopyran ring opening, for
15 example compounds of formula fla as defined above can be prepared according to
the following reaction scheme.

22
1) Pd-C, Hy R

2) PtO3, Hy

R23

8
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Al dehydes of formula Il can be prepared from di enoic acids, for )ﬁm
conpounds of fornmula Ila, wherein R is Hand R2 is nethyl can be Ml
-accordi ng s b3l | owi ng reacti on scheme. WO 01/ 96330 - 12pSefpen@iobss 1

THF- MeOH- H2ZO R O (Et O 2PCH2CO2Et KOH NaH, THF 0 O~ Eto i iR 2 R23 R22 1)
(CoCl)2, DCM HO 2) OH 3 R23 OBn Lindlar cat., H2 Quinoline, THF 1) Pd-C, H2
1) Toluene, 185 C 2) DBU, rt 1) (COC) 2, -D@MZ) Pt02, H2 2) Pd cat., Bu3SnH
COH2 8 2 5 NOV 200 PCT/US01/19025 The al kyne of formla 4, prepared by
known nethods, is esterified with the .

— Ho, Lindlar cat. DCC, DMAP, DCM
HO CO2Bn -
a EA 12
Q
5 Z | 1) Toluene, 195 _E) “~g _BBrs, DCM

1) {COCl)z, DCM
2) Pd cat., BuaSnH
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The alkyne of formula 4, is reduced to the alkene 13 using Lindlar catalyst
under hydrogen. The alkene 13 is esterified with the dienoic acid of formula 12 using
5 standard conditions to yield the ester 14. Thermal cyclization at about 185°C,
followed by base treatment, gives the intermediate 15. The ester 15 is converted to
the intermediate carboxylic acid, and the double bond is reduced by hydrogenation in
the presence of a platinum catalyst. The acid is then treated with oxalyl chloride to
obtain the corresponding acid chloride, which is converted to the aldehyde 18 by
10 reduction using tributyltin hydride in the presence of Palladium catalyst. The
- aldehyde moiety on 18 is treated with a reducing agent such as NaBH,, and the
sulfur-containing ring is then opened by treatment with a reagent such as Raney
nickel to obtain the aicohol 19. The alcohol is then oxidized to the aldehyde, lla,
using tetrapropylammonium perruthenate (TPAP) in the presence of 4-
15 methylmorpholine N-oxide (NMO).
Phosphonates of formula Il wherein W is aryl or R21-aryl can be prepared by a
process similar to that described immediately below for preparing the trifluoromethy-
phenyl-substituted compound, lila.

B{OH)2 {Et0),0R
= n-BulLi,
tPrZNH =~ |N
szo P‘j S =
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5 dienoic acid of formula 3 using standard conditions to yield the ?h&@ E’i
Sel ective reduction of the triple bond of 5 using Lindlar catalyst Z 0
hydr ogen gWO/%E® |nternmediate 6, which upon thermal cycl PETUSON1¥RS about

185C, followed by base treatnent, gives the internediate 7. The ester 7 is

subj ected to hydrogenation in the presen_c&_of pl ati num oxi de to generate
the internedi ate saturated carboxylic acid,” 10 treatnment of which with

oxal yl chloride gives the corresponding acid chloride which is
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Alternatively, compounds of formula | wherein W is optionally substituted aryl
can be prepared from compounds of formula { wherein W is -OH using a triflate
intermediate. For example, 3-hydroxy-6-methylpyridine is treated with triisopropy!sily!
chioride, and the resultant hydroxy-protected compound is converted to the
phosphonate as described above for preparing intermediate llla. The triisopropyisilyl-
protected intermediate is then reacted with intermediate Il and the protecting group is
removed under standard conditions. The resultant compound of formula | wherein W
is OH is then treated with triflic anhydride at room temperature in a solvent such as
CHoClg; the triflate is then reacted with an optionally substituted arylboronic acid,
e.g., optionally substituted phenylboronic acid, in a solvent such as toluene, in the
presence of Pd(PPha)4 and a base such a KoCOg3 at elevated temperatures and
under an inert atmosphere.

Compounds of formula | wherein W is a substituted hydroxy group (e.g.,
benzyloxy} can be prepared from compounds of formula | wherein W is hydroxy by
refluxing in a suitable solvent such as acetone with a halogen-substituted compound
such as optionally substituted benzyl bromide in the presence of a base such as
KoCOs3.

Compounds of formuta | wherein Het is substituted by W through a carbon
atom (e.g., wherein W is alkyl, alkenyl or arylalkyl) or a nitrogen atom (i.e., -NR4R5)
can be prepared as shown in Scheme 3 using a compound of formula | wherein W is
chloroalkyl as an intermediate. Compounds of form':la ! wherein W is a polar group
such as hydroxy alkyl, dihydroxyalkyl, -COOH, dimethylamino and -COH can be
prepared as shown in Scheme 4, wherein the starting material is a compound of
formula | wherein W is alkenyl. The following Schemes 3 and 4 show well-known
reaction conditions for preparing various W-substituted compounds wherein X is -O-,
Y is =0, R15 is absent, R is methyl, R2, R3, R%, R10 and R are each H, B is
-CH=CH-, and Het is 2-pyridyl.

converted to.

il able or



2) DBU, rt H2, Pt02. O MeOH AcCH 1) NaBH4 2) Ha-N BBr3, DCM 1) 9%\‘)2%91» DCM
2) Pd cat., Bu3SnH TPAP ' Ila 18 'O - 19 OH The al kyne of fornula 4,
is reducedWmoW%esoal kene 13 using Lindlar catalyst under hpdrosemnsoEhe

al kene 13 is esterified with the dienoic acid of formula 12 using 5 standard
conditions to yield the ester 14. Thernmal cycfization at about 185C,

foll owed by base treatnent, gives the int eldredi ate 15. The ester 15 is
converted to the internediate carboxylic acid, and the double bond is
reduced by hydrogenation in the presence of a platinumcatalyst. The acid
is then treated with oxalyl chloride to obtain the corresponding acid
chloride, which is converted to the al dSthemelB by 10 reduction using
tributyltin hydride int presence of Palladium catalyst. The al dehyde
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sul fur-containing ring fi y Preatment with a reagent such as
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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 wculd not be susceptible o the reaction conditions described.
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triflic anhydride, which is then coupled with comercially available
boronic acid in the presence of Pd(O und(j Suzuki conditions. The
resulting product is converted to the pho Eﬁonate by treatnment with
n-butyllithium5 followed by quenching wth diethylchiorophosphonate.
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15 solvent such as CHoClp at low temperatures.

Compounds of formula | wherein R® is hydrogen can be converted to the
corresponding compound wherein R9 is hydroxy by heating with an oxidizing agent
such as SeOa».

Compounds of formula IB, whersin R? is H, R is H or OH, and W' is R"-aryl,

20 R"-heteroaryl, amino or hydroxylamino derivatives, 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:
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; » OEt .
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20 Br 2 o 22
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such as hydroxy al kyl, di hydroxyal kyl, -COON, dinethylam no and - 3 g
prepared as shown in Schene 4, wherein the starting material is a corrpo W

of formul gy %oy)ﬂgg@l n Wis alkenyl. The follow ng Schemes 3pahfish/ 44V

wel | -known 30 reaction conditions for preparing various Wsubst Itute
conpounds wherein Xis -0-, Yis =0, R15 is absent, Rl is nethyl, R2, R3,
R9, R10 and R11 are each H, Bis -CH:CH-717&nd Het is 2-pyridyl . 25 NOV 2004
WD 01196330 PCTI US01/ 19025 -15 Schenme 3 THF, 720 C, 16 h W= phenyl W=
vinyl WW= allyl WEEt Wei-Bu W= n-Pr W= n-Hex W= i-Pr W= benzyl WW
= n-Bu NH Scheme 4 GsO4, NMO OH N NaBH4 100% OH 0 H202 HCO H 50% Nal104
100% OH CH Thosmébhdm;mbnaletzzas ré&pavet from pive Khahe aib@ﬁommlw altwoem’ol ons

to those d scrlbed e .a rrie 0
compounds drammRtert he eI ?rgafaﬁw%mﬁﬁmmgm GeRyAt, ahich is
suscepti bl ehen disptacebwithaodium diidthpiphosistiity idpbvide 22. Intermediate 23 can also
be o-hydroxylated using Davis reagent to provide alcohol 24. Both 23 and 24 can be
5 convened into diverse analogs as shown in Scheme 6:

Scheme 6:
w
Method 1 (1) ArB(OH)5, Pd(PPha), N ~i-
2) subsequent transformation Ar
Method 2 ArSnBus, Pd(PPha)y 'Vi'“‘
Ar
ArZnCl, Pd{PPha)4 "']"’
Method 3 Ar
1) HNR*R®, Pd cat. T
2) subsequent transformation
1) CH=CHOPr, Pd cat., il
Method 5 then HCI /J§
- N\
2) subsequent transformation | OR
(CuOTH),.PhH, Imidazoles (N\ g1
23 or 24 Method 6 I‘:} N
1) Zn(CN)., Pd cat.
Method 7 - N “ “NH
Y )

\ 2) NaNs, NH,C! N=N

A shown in Scheme 6, the bromide (23 or 24) can be coupled with boronic

acids under palladium catalysis condition {method 1). If the boronic acid possesses a
10  functional group, it can be subsequently transformed. Similary, aryl-tin compounds

(method 2), aryl-zinc compounds (method 3) and amines (method 4) can be coupled.

Heck reaction with vinyl ethers can introduce a keto-group, which can be '

subsequently functionalized (method 5). Imidazoles can be coupled using Copper(l)

triflate as catalyst (method 6). The bromide can also be converted to a cyanide which
15 can be subsequently transformed, for example to a tetrazole (method 7).




PhB(OH) 2, Pd(PPh3)4 K2CO3, toluene 120C, 16h Pd(PPh Wsneu ) 3, 4 3"@23
NOV 2004 WO 01/96330 PCT/ U501/ 19025 -16 Compounds of formula | grs w‘e
optional sWI&BEHNd (represented by the double dotted |i n@CTresoahyant

is OH Yis OH Rl15 is Hand the remaining variables are as defined above
can be prepared by treating corresponding ﬁrrpounds wherein the optional
single bond is present, Xis -0-, Yis =0"&anhd R15 is absent, with a 5

reduci ng agent such as LAH. - . Conpounds of formula |I wherein the optional
single bond is present, Xis -0-, Yis (H OH, R15is absent and the

remai ni ng varlables ar fined above, can b repared hy, treatin .
correspondi ng cotfRE 53??\‘@1? rsireteoioas ShRWN 16; g avaé'etyp?ﬁg'sﬂ?i,% 3eidg
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resul tant conpounds ere e converted to the

cor r espondigliZ %@ﬁﬂ@@f@é"%@faﬁlﬁ’s?ﬂd@g%&éﬂqllgxy) by reacting the hydroxy
conpound widhepte 7appropriate al kanol in the presence of a reagent such as
BF3. CEt 2. A cegrpound wherein Y is (H OH can also be converted to the
corresondi ng dlonmpoun 2zwh?re| s ( H) by treating the hydroxy conpound
w th BF3. CHﬁ a d SI FFI% re 1 'rﬁﬁsuch as CH2Cl 2 att | ow_,,

t enper at ur es. i $) dylede,dGEAT C Rverted

to the correspondl n con@ou-nd—whe#el N\RI S W 1. an

oxi di zi ng agent,_-such as C?orrpoun s of| fornula wher ei ESRE, R3
Is H or O—lH ' CI% °’20 R41l- het®roaryl, am no or hdH | am no
derivatives, premﬁte I‘om corrpoundszef HE©O rrrul a-1 A V\/nerel Wils

5- brorms(corrpoundas of formula 23 or 24) using a variety of stan Gr dHeheni cal
transformations, e.g. the Suzuki reaction, Stille coupling, and Buchwald

am nati on. Reactm@éh@cfg@p,@paw\gsw]@w ocess fromthe 2,5-

di br onopyri di TBDPSO
j‘i TBDPSC! nBuli  TBDPSO 1) Hy, Lindlar cat.
s FN. DMAP X 2 (CHO), X 2) Dess-Martin reagent
27 28
OH 29 OH
| 1 HeICHPIOYOEY, Buli | _(;R
2) TBAF Het
5 30 25

Alcohol 25 is prepared from the readily available (R)-(+)-3-butyn-2-01 27. The
10  alcohol is protected as its TBDPS ether, the alkyne is deprotonated and quenched
with paraformaldehyde to provide alcohol 29. The alkyne is reduced to cis-alkene
using Lindlar catalyst in presence of quinoline and the allylic alcohol was oxidized to
provide the aldehyde 30, which is converted to the alcohol 25.
Compounds of formula ID wherein R* is —CH,OC(O)CH, or a derivative
15 thereof, R® is ethyl, R is H and the remaining variables are as defined for IA can be
prepared from the corresponding tetrahydropyran analog by opening the ring. The
compounds of formuia ID can be converted to other compounds of formula |, e.g.
compounds of formula |IE wherein R” is —-CH,OH, by well known methods. The
reaction is shown in Scheme 8:
20 Scheme 8:

scheme 1




25 Schenme 5: Q OH H 1) LHWDS
Ti(OPr)4 d Suzuki,

Stille coupling, Buchwald am nation etc.

Q 2) Davis reagent T HT R2 Br

AL LA

.NOv 2004 V\W@d{;ﬁ;@ﬁﬁo PCT/ USOLI 19025 - 17 The phosphonate 22 IpéTﬁ_fS@_pi%gd from

t he known al cohol

wi th CH3SOQ2Cl to provide the

di et hyl phosphite to provi de 22.
usi ng Davis reagent to provide al cohol
i nto diverse anal ogs as shown in Schene 6:

21 by a two step

transformati on: the al cohol
mesyl ate, which is
| nt er medi €% 23 can al so
24. Both 23 and 24 can be

Schene 6: W Met hod
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t hen di splaced with sodi um
be a- hydroxyl at ed

5 converted
1 1)

ArB(OH) 2, Pd(PPh3)4 2) subsequent transformation Method 2 Method 3 Method
Bd(PPh @Ad) HNRARS, Pd cay. H2) alﬂﬂﬁequent

4 ArSnBu3, Pd(PPh3)4 ArzndC,
transformation 0 1 HT 23 1)

1) BBr3, CH20|2
31 -
2) Ac,0, EtsN, DMAP

r, Pd cat.
1) NaCNBH3

Br .
2) KoCO3, MeOH

Tetrahydropyran analog 31 can be prepared starting from 3-formyl-5,6-dihydro-
2H-pyran (known compound) and using the similar procedure used in Scheme 1. The
ring can opened regioselectively using BBr, and the alcohoi can be protected to give

5 the acetate ID. Bromide reduction with NaCNBH,, followed by acetate deprotection,

furmishes alcohoi iE.

Starting materials for the above processes are either commercially available,
known in the art, or prepared by procedures well known in the art.
Reactive groups not involved in the above processes can be protected during

10

the reactions with conventional protecting groups which can be removed by standard

procedures after the reaction. The following Table A shows some typical protecting

groups:

Group to be
Protected

Table A

Group to be Protected and
Protecting Group

—COOH

~
_"NH

—NH;

—OH

15

~CO0alkyl, —COObenzyl, —COOpheny!

~ N ~
p: NCOaIkyI,/NCObenzyl, _~ NCOphenyl,

. N
_NCHZOCH 5CHSi(CHa)g _NC(O)OC(CH g,

CHj
\N-benz | \ i N
y Yo NSi(CHg)s, /NSi-C(CH) 3
0 CH3z
-N;j
O ICH 3
~—OCH 3, —OCH 20CH 5~ OSI{CH 3}s— OSi-C(CH) 3
or —OCHaphenyl CHa

The present invention also relates to a pharmaceutical composition comprising

a compound of formuta | of this invention and a pharmaceutically acceptable carrier.



Met hod 5 then HC! Br 23 or 24 Method 6 R -_H OH Method 7 2) subszcgjml'tz 0
transformati on (CuOTf)2. PhH, |midazoles 1) Zn(CN)2, Pd cat. Ar ﬂ\
OR N'NH 2) WNapB9633HAC1L N=N R41 A shown in Schenme 6, the broR@RUK 239 24)
can be coupled with boronic acids under palladiumcatalysis condition
(method 1). If the boronic acid possesses 10 functional group, it can be
subsequently transforned. Simlarly, aryl-ffn conpounds (nethod 2),

aryl -zinc conpounds (nethod 3) and ami nes (nethod 4) can be coupl ed. Heck
reaction with vinyl ethers can introduce a keto-group, which can be

subsequent .y functionalized (nmethod 5). |Im dazoles can be coupled usin
Copper (1) 1y W@P@UBQS@HQ{W%%'Gﬁ%bﬁ@ﬂ'@)ﬁlsﬁffﬁd ¥y a5 wwoagLBf gl gosage

converted %gmm s?bﬁ@s%ﬁ%l@tétﬁe&ago%ewmté éﬁ%ﬁé@fr@@mw‘r@r Tl e
to a tetrazoie 330 -18.5 2 5 EOP/ PCT/ USO1/ 19025

Using a_Di dpamiukiiens S liagags USRI PTRO SO BAT De-ProRRtas YSTa8 COnURBIQIE
aci ds 3 CashebhageUntan %&@p@b@@f&l %ﬁt@%dé@dtﬁ@é@én@@oﬁ@éht%aﬁ%&m 665 0

ther mal CySCLljc!thtér%]aée%tlca 3\(/ hgceptable[)éxclzlpie& and %dgﬁlves mc?ude nonqgmc
compatible fillers, binders, disintegrants, buffers, preservatives, anti-oxidants,
lubricants, flavorings, thickeners, coloring agents, emulsifiers and the like.
The daily dose of a compound of formuia | for treatment of a disease or
condition cited above is about 0.001 to about 100 mg/kg of body weight per day,

10 preferably about 0.001 to about 10 mg/kg. For an average body weight of 70kg, the
dosage level is therefore from about 0.1 to about 700 mg of drug per day, given in a
single dose or 2-4 divided doses. The exact dose, however, is determined by the
attending clinician and is dependent on the potency of the compound administered,
the age, weight, condition and response of the patient.

15 Following are examples of preparing starting materials and compounds of

formulal. Inthe procedures, the following abbreviations are used : room
temperature (rt), tetrahydrofuran {THF), ethyi ether (Et,O), methy! (Me), ethyl (Et),
ethyl acetate (EtOAc), dimethylformamide (DMF), 4-dimethylaminopyridine (DMAP),
1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), 1,3-dicyclohexyicarbodiimide

20 Preparation 1
QH H

Step 1:

See J. Org. Chem., 59 (17) (1994), p. 4789.

25 Step2:
0

Et O/K/\E/

To a suspension of 60% NaH (7.42 g, 185.5 mmol, 1.3 eq) in 300 mi THF at
0°C was added dropwise triethyiphosphono acetate (37 ml, 186.5 mmol, 1.3 eq) and
the mixture was stirred at 0°C for 30 min. The product of Step 1 (14.0 g, 142.7 mmoi)

30 was added and the mixture was stirred at 0°C for 30 min. The reaction was quenched
by the addition of aq. NH,CI (500 m!), the THF was evaporated and the aquecus

04\(/
| \



25 or Acid, Al cohol, DCC, DVAP Het Al cohol 25 is prepared as foIC&
Et 3N, DMAP OH 27 OH TBDP50 1) BuU TBDPSO TBDPSCI | | 1) Acid, V@i“ﬁ)
Al cohol , Ex3Niehsas DVAP 28 1) Het CH2P(O) (CEt)2, BuLi r30 2)P6ﬁﬁ§m,@0ﬁo 1)
H2, Lindlar cat. 2) Dess-Martin reagent Al cohol 25 is prepared fromthe
readily available (R)-(+)-3-butyn-2-0l 27. The 10 alcohol is protected as
its TBDPS ether, the al kyne is deprotonat-@d- and quenched with

par af or mai dehyde to provi de al cohol 29. The al kyne is reduced to cis-al kyne
using Lindlar catalyst in presence of quinoline and the allylic alcohol was
oxidized to provide the aldehyde 30, which is converted to the al cohol 25.

Conpounds pﬁaé@ﬁﬁ%'&tﬂa@tmnﬁlmmi‘nl of EGORPE( Hrfibifedrorgadierayertwaswhshed

For TA banwh brsReaLPa (s oY MEmts {s@%”" Hbeondnin P B et o)

openi ng thmmuregwhﬁlrewagQh@ﬁﬂ@gr@ﬁhécb(ﬁ%le%mmexanem gioa8c3&d ( Yb%oyuab% of
conpounds pf Eorrml al, eg conpounds of formula I'E wherein R22 is - CH2OH,
by well kn WHC%ret hods. The reaction is shown in Schene 8: 20 Schene 8:
schene 5 3'HWMR3400W2903DCL) 7.29 (d, 1H, J = 15.4),5.86 (1, 1H, J=7.4), 5.76 (d, 1H,

J=15.4), 4.18 (g, 2H, J = 7.2), 2.22-2.15 (m, 2H), 1.74 (d, 3H, J = 0.7), 1.27 (1, 3H,

J=7.2),1.00 @t 3H, J=7.7)

G NMR (100 MHz, CDCl,) 167.29, 149,38, 143.45, 132.04, 115.39, 60.08, 22.14,

14.42, 13.58, 12.05
|
|
|

10 MS: 169 (MH")

Step 3:
To a solution of the product of Step 2 (6.4 g, 38 mmol) in THF and MeOH (40

mi each) was added a solution of KOH (6.4 g, 114 mmol, 3 eq) in H,O (40 ml). The
15  mixture was stirred at rt for 2 h, cooled to 0°C and H,0 (100 ml) and 1N HC! (150 ml)

were added. The mixture was extracted with EtOAc (3x100 ml), the combined

organic layer was washed with H,O (150 ml) and brine (150 ml), dried over MgSO,,

filtered and evaporated to give 5.26 g (99% yield) of crystalline solid.

'H NMR (400 MHz, CDCl,) 7.40 (d, 1H, J=16),5.95 (t, 1H,J=7.2),5.79 (d, 1H, J =
20  16), 2.26-2.19 (m, 2H), 1.78 (s, 3H), 1.04 (t, 3H, J = 7.6)

Step 4:
G 1) (COCI)2, CHCl, @
— Z |
HOJV\E/ 2) oH o»\i\E/ |
,&fo 4 )/\ |
EtsN OBn CO-Bn

To a solution of the product of Step 3 (2.0 g, 14.3 mmol) in CH,Cl, (70 ml) was
added oxalyl chioride (2.5 ml, 28.7 mmol, 2 eq.) followed by DMF (33 pl, 3 moi%.).
25  The mixture was stirred at rt for 1 h, then the solvent was evaporated to give the
crude acid chloride which was dissolved in CH,Cl, (70 ml) and cooled to 0°C. To this
was added DMAP (175 mg, 1.43 mmol, 0.1 eq.) and a solution of aicohol 4 {2.62 g,
12.8 mmol, 0.9 eq.)in CH,Cl, (5 ml) followed by Et,N (4 ml, 28.7 mmol, 2 eq.). The
mixture was stirred at 0°C for 2 h, diluted with Et,0 (200 mi), washed with aq. '
30 NaHCO, and brine (200 ml each), and dried over MgSO,. The solution was filtered,



WD 01/96330 1) BBr3, CH2Cl2 31 2) Ac20, Et3N, DVAP -19 1) NaCNBH3 £§
K2CO8, MeOH PCTI USOL/ 19025 ID \N EE r"' N Z~N W W Tet r ahydr opyran a |NBQZ&M
can be prempemdassarti ng from 3-formyl -5, 6-di hydro- 2H pyr arPqIKUssn902s
conpound) and using the simlar procedure used in Schene 1. The ring can
opened regi osel ectively using BBr3 and the_al cohol can be protected to give
5 the acetate ID. Brom de reduction with BH3, followed by acetate
deprotection, furnishes alcohol IE Starting materials for the above
processes are either comrercially available, known in the art, or prepared
by procedures well known in the art. Reactive groups not involv ocg n the

above proc men&ateda@tﬁ)ﬂ?ﬂ rsultantitesitiee wes ahwematograpbed wilh 5% t%ﬁrhezswaﬁ
t ect t andar d d fter th
protec [ ngfﬁﬁ&?ﬁow 5 @3%)%&!&%&%%%8% anaar proceaures arter e

reaction

Ws somne typical protectin gu G oup
to be Tab: eHANMR {4002 SRCL)7 B8- st (Es Y, gfﬁ@ (fhrﬁfleéﬁ?ré %38;& f‘ﬁxﬂﬂyl
COh / I
ZCHZ;?ZCIV_I X 1@@%%1&4% é}C@aﬂzéﬂ({s) 2 yl_ez@ms @éﬁs@g}%mﬁs (d; mwgﬂszm-a 58

| NSi I NSi -
CH3|\|-|\|d3H 210313HJ—~ ' ek
Step 5: '

O

=
SO0
I

CO-Bn

To a solution of the product of Step 4 (3.18 g, 9.8 mmol) in THF (50 mi) was
added Lindlar catalyst (320 mg, 10 wi%) and quinoline (230 pl, 2.0 mmol, 0.2 eq.).

10  The suspension was stirred under 1 atm. H, until the starting material was consumed.
The solution was filtered through celite and evaporated. The resin was dissolved in
EtOAc (250 ml) and washed with 1N HCI (3x100 ml) and brine (100 ml). The solution
was dried over MgS0,, filtered and evaporated to give 3.17 g of crude alkene which
was used directly in the next step.

15 Step6:

CO'an
A solution of the product of Step 5 (3.15 g, 9.6 mmol) in m-xylene (100 ml) was

heated at 185°C for 10 h. The solution was cooled to rt and stirred for 1 h with DBU
{290 wl, 1.94 mmol, 0.2 eq.). The solvent was evaporated and the crude was

20 chromatographed with 10% EtOAc-hexane to provide 1.1 g (35%) of exo product.
'H NMR (400 MHz, CDCl,) 7.38-7.34 {m, 5H), 5.45 (br s, 1H), 5.14 (ABq, J=12.0,
22.8, 2H), 4.52 (dqg, J = 6.1, 8.1, 1H), 3.26-3.23 (m, 1H), 2.87 {dd, J=9.4, 4.6, 1H),
2.62 (di, J=8.1, 4.5, 1H), 2.54 (br s, 1H), 1.71 (t, J = 1.2, 3H), 1.69-1.60 (m, 1H),
1.50-1.44 (m, 1H), 1.20 (d, J = 6.4, 3H), 0.77 (1, J = 7.4, 3H)

25 “C NMR (100 MHz, CDCIl,) 175.25, 173.04, 137.86, 135.00, 128.38, 128.34, 128.30,
116._54, 76.64, 66.70, 42.85, 42.14, 41‘.40, 37.27, 22.52, 21.65, 20.44, 8.98
[o)?, = -64.4 (c 1, CH,Cl,)
HRMS: 329.1754, calculated 329,1753
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CH3 0 -OH OCH 3, -OCH 20CH - oSl (CH 3)3- OSi- C(CH 3 or -OCHtheayI (&I—ﬁ 15
The present invention also relates to a pharnaceutical conpositio 5 NOV £004

conpri si ngwowwsssound of formula | of this invention and apghaksmeelstically
acceptable carrier. 25 NOV 2004 WD 01/96330 PCT/ US01/ 19025 -20 The
conpounds of fornmula | can be adm nistered in any conventional oral dosage
form such as capsul es, tablets, powlers, wathets, suspensions or sol utions.
The fornul ations and pharmaceutical conpositions can be prepared using
conventional pharmaceutically acceptabl e excipients and additives and
conventional techniques. 5 Such pharnmaceutically acceptabl e excipients and
addi ti ves iSleputle non-toxic conpatible fillers, binders, disintegrants,
buffers, preservatives, anti-oxidants,Q hubrjcants, flavorings, thickeners,
coloring agents, enulsifiers and the | pkd~Ihe daily dose of a conpound of
formula | for treatnent of a disease or dition cited above is about
0.001 to about 100 ng/ kg of body wei ghtrTies 7,
to about 10 ng/kg. For an average body Wé'i B“d of 70kg, the dosage level is
therefore fromabout 0.1 to about 700 Efr'ug per day, given in a single
dose or 2-4 diviTed sebdies. ofthe peadiset Qi&ep Bhdvaivgr 4.1 mmid} er RICAT(3Pymi)was

at t endi ng eé]ddaaﬁﬁ% PRS (1 @o@ﬁpevé%ﬂ%)%& e fRpBASHNas gﬁrrﬁema@m ballgon

adm ni ster Ion an esponse O

Fol | owi g dPESdxafhe ayxtyfe pna@p’&terefé thypugh pﬁ@term%@mweﬁt%ﬂiadc di Hﬁcﬁm@% mﬁteﬂa'
formula |. \as kR8oREAGS MMEGH, (3D Pid %@0&@*@&&%@& 8RS tRE Piktsffwasr oom

ethyl (EL) Shakemn aa%%r?apgé%f@t%b%?em lﬁﬁ)ﬁ’é? orTharrubrap fitsred trovgh
4- di et hyl i?cmntwama ieStaperaidd/ iy g/e g r at . eb)i shtak @bEt ﬁs g&mﬂdec 7-ene (DBU),
Chem . 5. (SR GBI MR, CiEy 4’7554956‘ zPr?o%ifa?g Glisobhe: 8¢ JFcppprfe
(7.42 g0 18m,5IHipal53 t3) ed)0.0,6.300HN 1 HTPJEdd?d, J=13.4, 6.0, 2.6, 1H), 1.63-1.57 (m,
1H), 1.52-1.20 (unresoived m, 3H), 1.30(d, J = 5.9, 3H), 0.96 (d, J = 6.8, 3H), 0.93-
0.89 (m, 1H), 0.80 {t, J = 7.5, 3H)
MS: 319.1 (MH'.DMSO)
Step 8:;

15 To a solution of the product of Step 7 (490 mg, 2.04 mmol) in CH,CI, (20 mi)
was added oxalyl chloride (360 pl, 4.13 mmol, 2 eq.) followed by 1 drop of DMF. The
solution was stirred at rt for 1 h and the solvent was removed to provide the crude
acid chloride, which was dissolved in toluene (20 ml) and cooled to 0°C. To this was
added Pd(PPh,), (236 mg, 0.20 mmol, 0.1 eq.} followed by Bu,SnH (825 ul, 3.07

20 mmol, 1.5 eq.). The mixture was stirred for 3 h at 0°C, concentrated and
chromatographed with 25% EtOAc-hexane to provide the title compound 220 mg
(48%) as a resin.

"H NMR (400 MHz, CDCI,) 9.72 (d, J = 3.6, 1H), 4.70 (dq, J = 5.7, 9.5, 1H), 2.71-2.64
(m, 2H), 2.56-2.51 (m, 1H), 1.98 (ddd, J = 13.5, 6.1, 2.9, 1H), 1.68-1.59 (m, 3H), 1.52-
25 1.37 (m, 1H), 1.36 (d, J = 5.9, 3H), 1.32-1.20 (m, 1H), 1.00 (d, J = 6.2, 3H), 0.80 (d, J

10 preferably about 0.001

=7.3, 3H)
Preparation 2
QH H
O
a
OH
Step 1:
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0C was added dropwi se triethyl phosphono acetate (37 m, 186.5 mmol 7 51N mgl)
and the mxture was stirred at OC for 30 mn. The product of Step 1 (14
g, 142.7 n¥W891/%830as added and the mixture was stirred at RETEH1/BY2N n.
The reaction was quenched by the addition of ag. NH4ClL (500 ml), the THE
was evaporated and the aqueous 25 NOV 200A2 WO 01/96330 PCT/ USQOL/ 19025 -21
phase was extracted with 3x200 ml of Et 20, ‘the conbi ned organic | ayer was
washed wth brine (300 m), dried over MgpSO4, filtered and evaporated to
give the crude mxture which was chromat ographed (5% Et 20- hexane) to give

) % | d
ig_ 2;3 95( Z;E /( %” Qrpeg_thlqpy:aq%%a?m@%ﬁgpg%%léqqordl%olt%mgegqg cti;l\ﬁcglgmsJand

7.2). 2 22 %ikfdiin. Bhom1636. e (1) 4070 7)) 127 (L, SH - J=7.2), 100
(t,3H, J=7. 13C NIVR (100 MHz, 1) 167.29, 149.38, 143.45, 132.04, 115. 39,

60.08, 22.¥4€D2i4 42 13.58, 12.05 10 MS: 169 (M+) Ste p-3: 3: HOI To a
sol ution of the product of Step 2 (6.4 90 38 mml) in THE and MeOH (40 ni
each) was added a solution of KOH (6 é ¢ , 3 eq) in H2O (40 m).
The 15 mixture was stirred at rt for 9 h, to OC and H20 (100 nl) and
1 NHC (150 m) were added. The m xture was ®exfracted with Et OAc (3x1 00

m th b i 150
) o e over T AeBelisipRiHE BN msgg“%(iﬁ%mmmég&iﬂ?eafd)
of cryst al 10°kewa9Bdded metyiRdieting pwhqng@petate (29 mp d15§ mmch €8y, 3/

(t, 1 H J m1x?ur§)w7as5 thded 4t OiC"fbr QO B, Ik scdutidhn &a%&héﬁltra?Hd}erréd #3a é@lut@H)

Lt i e el o b S SEA AL 1 TP o o e WO BB,

?rg flg/d oxal thééférer\:é:.‘(ibﬁ @véiq@emheo?sgé ?hemaﬂmoa 0¢@tq) NHOI w@mnﬂyarlliat/?e( ‘BHFIS wa$

ev ap(z)r aped qvgpgfs\t;gdt Hﬁte aqueous phase WalsextBGtet With té}.fﬁ ({3%5 i) aid the?
combined organic layer was washed with H,O and brine (200 mi each). The solution
was dried over MgSO,, concentrated and the resultant residue was chromatographed
with 5% EtOAc-hexane to provide 13.0 g (58%) of oil. 'H NMR (400 MHz, CDCl,) 7.26
(d, J =15.9 Hz, 1H), 6.26 (1, 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 (1, J = 5.8 Hz, 2H), 2.57-2.53 (m, 2H).

Step 3;
O

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,0 (50 ml).
20 The mixture was stirred at rt for 1 h, diluted with H,O (100 ml) and acidified with 1N
HClL. The aqueous phase was extracted with EtOAc (3x200 ml) and the combined
organic layer was washed with H,0 and brine (300 mi each). The solution was dried
over MgSO,, filtered and evaporated to give 11.66 g (97%) of pale-yeliow solid. 'H
NMR (400 MHz, CDCl} 7.34 (d, J = 15.6 Hz, 1H), 6.32 (t, J=4.4 Hz, 1H),5.78 (d, J
25 =15.8Hz 1H), 3.26 (d, J = 1.6 Hz, 2H), 2.72 (i, J = 5.8 Hz, 2H), 2.59-2.55 (m, 2H).

Step 4.
— H,, Lindiar cat. -<—-—-\
— H
H0—<:\0028n FIOAC C COzBn
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




crude acid chloride which was dissolved in CH2CI2 (70 m) and cooled to OC.

To this was added DMAP (175 ng, 1.43 nmmol, 0.1 eq.) and a sol ut|035cNUVZU[M

‘alcohol 4% ¢sho 12.8 mmol, 0.9 eq.)in CHZCI2(5 m) foI }qoﬁtZNM
o

, 28.7 2eq) The mxture was stirred at OC for uted with
Et 20 (200 n1) washed with aq. 30 NaHCO3 and brine (200 m each) and dried
over MpSO4. The solution was filtered, 0-B6-01/96330 25 Nov 2004
PCT/ US01/ 19025 -22 concentrated and the resultant residue was
chr omat ogr aphed with 5% Et OAc- hexane to provide 3.56 g (85% of pale-yellow
resin. 'H NWR (400 MHz, CDClI3) 7.38-7.33 (m 6H), 5.93 (t, 1 H J =7.4),

5.77 (d, 1alkend. mmaqnoowaz cocl 7t$8 7.26 n254),%.32 (4¢,J 211.9,8.8H2 11-@

(m 280, Lo if 2 dve, Sl s ad i mcs it raﬂ'zd,?e%%w S E LI

in THE (50 8% HzwaH). added Lindl ar cat aI yst (320 ng, 10 wt/ % and qui nol i ne
(230 .d, 2. pl, 0.2 eqg.). 10 The suspension was stirred under 1 atm H2
until the tng material was consuped. The solution was filtered through
celite and evaporated. The resin was d{ssolved in EtQAc (250 m) and washed
with 1 NHC (3x100 m) and brine (10 héssol ution was dried over
MpSH, filtered and evaporated to gi crude al kene which was
used directly in the next step. 15 St 7] C0Z2Bn H A sol ution of the product
of Stepg5 (3.15 g, 9.6 mmol) in mxylene (@8 ) was heated at 185C for 10

Em)l”‘eos%" eq. ) ThsBBRoB o brosht of Sl 83 % g el Achd s EU s me ot
chr omat ogr dﬁﬁedamﬂdﬁedm&t(m&' thebGeBe mooip ol ede follawed OS@MABf(?’éQdT\@,r%&ﬁct .
17 o 3 SYhdrinhadl 4 gfida ol bhsg g’ Jinddhiye )
(da.’ 3 = o salutignif 3i274p (15:8%mmal: 1. ueq:) of the aﬂcghollofﬂ;tepzt 941 Qi okCHiCly
é Zl gﬁo J andkhg migtire wadirlePat § PT fdr Shr and: élq't ior414h( ”ﬂhe]sdrlhvorilwag cﬁldtedA]f =
137. 86H) 135111%3@@@0@?6@31 \g;%hq_cgyutggxzoo r$1I10f0 aq. cnfrlc ac;d 2)00 Mrof a aq. I&aﬁc(b

and 200 ml of brine. The solution was dried over MgSQ,, 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), 6.38-6.34 (m, 1H}, 8.26 (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), 8.24 (d, J = 2.0 Hz, 2H), 2.71 {1, 2H, J = 5.6 Hz, 2H), 2.56-2.52 (m, 2H),

1.41(d, J=6.4 Hz, 3H)
Q
H LH

Step 6:
20 COQBI"’I

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

heated at 200°C for 6 h in sealed tube. The solution was cooled to rt and stirred with
DBU (178 nul, 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, CDCI,} 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 = 8.2, 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



116.54, 76.64, 66.70, 42.85, 42.14, 41.40, 37.27, 22.52, 21.65, 20.24 N® D&

[a] 22 0 = -64.4 (c 1, CH2C 2) HRVS: 329. 1754, cal culated 329.1753 30 25 NOV

2004 WO OWOEZEE0PCT/ US01/ 19025 -23 Step T. H CO2H To a solPEiIiuse1/8902§ he
product of Step 6 (1.35 g, 4.1 nmmol) in EtOAc (30 m) was added 10% Pd-C
(140 my, 10 wt% and the suspensi on was s;'%éred under H2 balloon 5 for 5 h.
The m xture was filtered through celite affd®concentrated. The crude materi al
was dissolved in MeOH (30 nl), Pt02 (100ng) was added and the m xture was
shaken in a Parr vessel at 50 Psi H for 2 days. The mixture was filtered
through celite and evaporated to give 980 ng (99% of the acid as foam 'H
NVR (400 M$tep@pCl 3) 4.73-4.66 (m 1 2.71 (dd, J = 11.8, 5.4, 1 H,
2.68-2.62 10 (m 1 H), 2.53 (dt, J =¢ .4, 1 H, 1.92, ddd, J =13.4,
6.0, 2.6, 1 H, 1.63-1.57 (m 1 H, 2 J~qunresolved m 3H), 1.30(d, J
=59, 3H, 0.96 (d, J =6.6, 3H, 0.9 1 H, 0.80 (t, J =7.5,
3H Ms:319.1 (M#.DMBO Step 8: 15 Toja iset'atyon of the product of Step 7
(490 ng, 2.04 mol) in cC2 (20 m) ‘wdSsddded oxalyl chloride (360 I,

4.13 mmol, 2 eq.) followed by 1 drop of DMF. 'The solution was_stirred at rt
for 1 h and the '%coa\salwticwa@f reductef $tepd (oG g, 8rQﬁj€1m%D:ifb|CE‘h¢@H%81ﬁ) at

whi ch di i . - od
pd( PPh3) 4 gZ%‘Z%%"%, At BIPRACHIO (1.2 e, ﬁ“ﬁ&“‘%&"f‘%ﬁ@ﬁﬁé‘%@ gaﬁﬁ{{f%
mol , 155 E°C foTAB minandeat@C don 30 Bins henPaurgd infe, ag debéhi 4P 8)-ahhe-
?Qg% mat ogr aéﬁ@%u@ptrﬁs%&%[\l ﬁ%\m&r_\hﬁe‘%&%m ﬁgpgﬂ%@mé b?ddi% Iagee ‘Im@cbm Safoted
%9 as a resin. ' , . = 3.0,..
J =57 9wt QQH&&% (e éﬁ)aﬂh? RP l‘i)%dgéq%%quﬁ é‘gé%?ﬁ”af 4qjdifiqd 5@“03%5&'%
13.5, 6.1, ékifctdd With BtOfc {389 ) THe) EtOASfaye? e Wistied withirinel(38anld, J
gH? ' I%r eg;? agr'l 3@@8#& fiIJ(erléQ:l’an%:l' é)\?ap(odrate‘%i fo p6r'0\2/i’de3§80 m%‘ (%%%)dof abid *H'NRIR
10 (400 MHz, CDCI,} 5.50 (br s, 1H), 4.47 (dq, J = 9.6, 6.0 Hz, 1H), 3.43-3.39 (m, 1H),
3.36 (d, J = 15.6 Hz, 1H), 3.10 (dd, J= 14.0, 2.4 Hz, 1H), 2.91-2.84 (m, 1H), 2.82-2.77
(m, 1H), 2.70 (dd, J = 10.8, 4.2 Hz, 1H), 2.69-2.63 (m, 1H), 2.57-2.52 (m, 1H)}, 2.34-
2.29 (m, 1H), 1.53-1.42 (m, 1H), 1.34 (d, J = 6.0 Hz, 3H).

Step 8:
QH H
O )

To a solution of the product of Step 7 {500 mg, 1.86 mmol) in MeOH (30 mt)

was added AcOH (3 ml) and PtO, (250 mg) and the suspension was shaken under 40
Psi H, in a Parr vessel for 1.5 days. The catalyst was filtered off with a celite pad, the
solution was concentrated and the resultant residue was dissolved in AcOH-MeOH-

20 CH,CI, mixture (0.5:2:97.5 v/v/v/) and filtered through a short SiO, column to provide
400 mg (79%) of the reduced product as a resin which solidified on standing. 'H NMR
(400 MHz, CDC\,) 4.68 (dg, J = 9.4, 5.9 Hz, 1H), 2.76-2.69 (m, 2H}, 2.60-2.55 (m,
3H), 2.49 (d, J = 11.6 Hz, 1H), 2.10 (br s, 1H), 1.93 (ddd, J = 13.5, 6.0, 2.7 Hz, 1H),
1.60-1.48 (m, 2H), 1.45-1.19 (m, 3H), 1.33 (d, J = 5.6 Hz, 3H).

25 Siep 9.

To a solution of the product of Step 8 {87 mg, 0.36 mmol} in CH,CI, (4 mi) was
added oxaly! chioride (C4 ni) followed by 1 drop of DMF. The solution was stirred for



Step 1: 30 25 Nov 2004 WO 01/96330 PCT/ US01/ 19025 -24 The thi opyr g W\ﬁ?ﬂm
was prepared according to the procedure of McG nnis and Robinson, J.

.Soc., 404 GwiPeulds330407. Step 2: 0 5 To a suspension of 60% I\ﬂlﬁr,ﬁ@m&gm, 158
mml 1.3 eq.) in THE (200 m) at OC was added net hyl

di et hyI phosphonoacetate (29 m, 158 mol, 1.3 eq.) and the m xture was
stirred at OC for 30 mn. The soI ution vvag then transferred to a sol ution

of the product of Step 1 (15.6 g, 122 mmmol) in THE (100 m) and stirred at
OC for 1 h. The reaction was quenched by the addition of ag. NH4C (500 m)

and the THE was 10 evaporated. The aqueous phase was extracted with Et20
(3x200 n) 1dndt tlend cendenivatediogeiovide the eruda aciteiteddainthictras gissobrachie

(200 m eaﬁ;]a,e,ag Zg: nﬁglaHﬁ BBled BDoE! '%@(Pﬂ‘ﬁ]& (g?ﬁ% &gﬁ%%‘ [0 %ﬁg% éaeﬁg 0

resul tant resi romat ographe hexare 't o ‘provi

g ( 58°/<) of fajiowed by laugslolzic(eml)z , TheDoixture, was stired Bt0°15 fg 3, canceptratecandt |

é 554 5 o ?hﬂorl;%o gﬁ zjkvtgoﬂc H&QQ p%ogﬂ;e &) ((%6% ljgf%lo@fgyde as
HO To & sommtecﬁohdf hi NMBr(400 MHBCRERHS T ?(ﬂ; Jo= §.8 H@l tHb2 (dh JFH@ Brﬁio
MeOH (50 F‘rﬁ ;wﬁ h% ?oﬁﬂ%)azwyssqm @H)K%d é'dl JEG.2 ﬂ%)Z fm@tddd% J=ag 2

in H2O (50 ture was stirred ut e

A S PSR R A N e B I (Y LS

Et OAc (3x2Q nﬁ)ssaﬂdsthw Myigzel 20qHOBM)C 1!38(8) J WS 4VRE with Hz0 and
brine (300 _m ) 1!he g-og [ution wgfsrgdrl)ed 31[30(ver NgSO4 r:B]Z]}PI tered and

evapor at ed e 11 66 g (97%9 of pale-yellowsolid. "H NWR (400 Hz,
CDCl 3)1@F. 34 (d, Tb = sbhutiontd thd prdductoB3te 9 (90 mgh. GL35mmbt) lih MEOR§10anl) §4:35

S 3218 10 ik e g o d i o e e, o
reaction was quenched with ag. NH,CI (50 mi) and extracted with EtOAc (3x20 ml).
The combined organic layer was washed with brine (50 ml), dried over MgSO, and
concentrated to provide the crude alcohol. A solution of the alcohol in MeOH-THF (6

15  ml, 1:1 v/v) was added to a flask containing excess Raney nickel which was washed
with dioxane and THF. The suspension was heated at reflux for 3 h, cooled, filtered,
concentrated and chromatographed with 25% EtOAc-hex to provide 54 mg (67%) of
title compound as a resin. 'H NMR {400 MHz, CDCI,) 4.70 (dg, J = 8.7, 5.9 Hz, 1H),
3.73 (dd, J = 10.5, 3.4 Hz, 1H), 3.62 (dd, J = 10.5, 7.6 Hz, 1H}, 2.60-2.53 (m, 1H),

20 2.48 (ddd, J=9.6,7.2,5.2 Hz, 1H), 1.90 (ddd, J = 13.5, 6.1, 3.1 Hz, 1H), 1.87-1.81
(m, 1H), 1.77 (br s, 1H), 1.66-1.58 (m, 1H), 1.50 (d, J = 6.0 Hz, 3H), 1.48-1.36 (m,
2H), 1.25-1.14 (m, 2H), 0.83 (d, J = 6.6 Hz, 3H), 0.78 (d, J = 7.5 Hz, 3H)

"C NMR (100 MHz, CDCL,) 178.58, 77.63, 61.79, 45.10, 42.49, 39.37, 38.65, 33.44,
31.96, 21.39, 19.91, 19.74, 7.26.

25 Preparation 3
0
p-OEt
OEt
| N
o
Br
Step 1:

(SH
Br

Prepared according to the procedure described in Wang et. al. Tet. Lett, 41,
30 (2000), p. 4335-4338.



4 To a solution of 4 (5.2 g) in EtOQAc (120 mM) was added Lindlar c ta]*[%(s;hﬂ
(520 mng) and the suspension was stirred under 1 atm H2. Anot her 2& dof
cat al yst (W0O®19630ny) was added after 45 min. and the m xt uPETRSIVINRF f or _
further 30 mn. The mxture was filtered through a celite pad and evaporat ed
to provide 5.2 g (99% of the desired V\SFgé_/ 96330 25 NOV 2004

PCT/ US01/ 19025 -25 al kene. 'H NMR (400 ., CDCI3) 7.38-7.26 (m 5H), 6.32
(dd, J = 11.9, 6.6 Hz, 1 H, 5.86 (d, J =12.0 Hz, 1 H, 5.18 (s, 2H), :
5.12-5.07 (m 1 H), 3.20 (br s, 1 H), 134(d J = 6.6 Hz, 3H. Step 5: 5 -
c2Bn To sol ution of the product of Step 3 (2.45 g, 14.39 mmol) in CHzCl 2
(60 m) at>188@:was added DCC (3.27 g, 15.85 mmol, 1.1 eq.) followed by DVAP

(T g5t2hm:1, Wg 82 dTeﬁralsohﬁl:)o?h ehthe oduehst Stet 1( @owgasostmmbgchraﬁqn (fiwrs 80, ‘r%mhol
'S S S

o Step 4 Tmolof HSth} @5&&”%83 cilikemS-a03c irad B Anded b SR i
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resi due \gase panaiedat T agbedusiayklr ngEeméﬂmmEg@qﬁxﬂ?OZnUagd(tmmmmel% .

o 6. ag. gt Ryald fas BAShal ity g WARC (233hp rity apgtiine’ (00" ThE, 3

H), 6.19 (sd;lutibn:wasx:lr@d-werl\/lgﬁoua' iiefed dad evaporated, to)give Hrg crude) mesylages,(d,
J = 16.0 Wh'gﬂlg@%liéﬁiés(sg'cgémthg%n Hap 2H) . 3.24 (d, J = 2 o Hz 2H) 2 71

(t 2H, 1. 41 Sfd = 3H)
. 1@ozéh| MRS 867 dd, oF 2.8d1Dr1ddu Ssb tJep854(2z Hzy 149, wt’rﬁebu) BrﬂH

mxyl ene ( Hih t1200C for 6 h in seal ed tube. The sol ution
was cool edﬁ%élg‘rétsgﬁ? gf?ﬁtgﬁ\%t)h DBU (178 .tl, 1.19 mml, 0.2 eq.) for 1

h, concent28Red and chromat ographed with 15% Et OAc- hexane to provide 1.44 ¢
(69% of the deﬁéh%@éﬂsmnoﬁtsu% NaHGB @212 andiZo in3THF (880 igat (tm

o & o0 b8e alipd dibioyBhosehinistd s 238 Tome 3 et hon yzdr&’ww( fpdgrictire

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,0 (500 ml), the THF was evaporated and the aq. layer
was extracted with EtOAc (4x150 ml). The combined organic layers were washed
with ag. K,CO, (2x300 ml}, brine (300 mi}, dried over MgSO,, filtered, evaporated and

20 the crude product was chromatographed with 5:95 CH,OH-CH.Cl, to give 31.7 g
(97%) of oil.
'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, d = 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 ml) 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 ml, 49 mmo!, 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 ag.
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



2.85 (ddd, J = 13.9, 12.4, 2.5 Hz, 1 H), 2.72-2.57 (m 4H), 2.27-2. 1
H, 1.47- 1.25 (m 1 H), 1.12 (d, J = 6.4 Hz, 3H) 30 25 NOV 200L v@%ﬂé@&%‘so

-PCTI USOl / 19Q¢h 963y Step 7: CO2H To a solution of the produg%_@ o1PloBEs 6 (750
ng, 2.09 mol) in CHRCI2 (10 mM) at -78C was added BBr3 in (4.

of 1 Msolution). The solution was stirred at 5 78C for 30 mn, and at 0 C
for 30 min, then poured into ag. K2C03 (1€88-nl). The aqueous phase washed
with Et20 (2x50 m) and the organic |ayer was back extracted w th aq. K2C03
(50 m). The conbi ned aqueous phase was acidified wwth 1 N HCl and

extracted with EtOAc (3x50 m). The EtOAc | ayer was washed with brine (50
m), dr| ed100 efil) I‘d}&aﬁlovérlhngso?dnmrmti cocrpentttetl aod thevesidtahDOrude [(r880¢t of

018, |1 N R M B B RSBt i 1 2 e

2 4 Hz 1 FmNMFEBaB&MﬁQAHzHHX, BZ42dd7) =(8m, 2.8z, PHY .G, JJ—84LGiZG

1 5a 1 a2 (H 599100 3515, ol Mg i RS (T fo g e 75451 1)

sol uti o oR.6%e.58 (muerl) & 381(@!}9..!7:: 1800 6cfiyHz1 185, WBBI(dtn) MG (@6, 818) szas

added AcCH ( epsi
Psi H2 in &q'ﬁaﬂ vzsse(iﬁ'for i% fFi‘ﬁ]’%]lll(-:j”' a?gf&“[' ﬁ%?l’@?@g? ?6&ﬁ'h a
celite pad2H)n8.9&@, vt 6:2 Mas3kdhik ?’;/\’iuﬂr dt=d.5rad, 3k resul tant residue was

di ssolved in AcOH MeOH 20 CH2Cl 2 mi xt drepd@tibnZ 97.5 vliv/v/) and filtered
t hrough a short Si 02 colum to provi de 400 ng (79% of the reduced product
as a resin which solidified on standing, @ MR (400 WHz, CDCl3) 4.68 (dq,
J =9.4, 5.9 Hz, 1 H, 2.76-2.69 (m 4 60-2.55 (m 3H) 2.49 (d, J =
11.6 Hz, 1 H, 2.10 (br s, 1 H, 1.93 dy = 13.5, 6.0, 2.7 Hz, 1 H),
1.60-1.48 (m 2H), 1.45-1.19 (m 3H, X \(HJI J =5.6 H, 3H). 25 Step 9:
To a solution of the product of Step 8 (97 g, 0.36 mvI) in CH2CI 2 (4 m)
was added oxalyl chloride (04 1) followed@W1l drop of DMF. The sol ution
JSal /19025

was stirred for 25 NOV 2004 WO 01/96330 P
Br

10 To a solution of the product of Preparation 4 (7.2 g, 19 mmol), in THF (100 ml}
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 ato °C and cooled back to—78 °C. To this was
added a solution of (1S)-(+)-(10-camphorsulfonyl)oxaziridine (6.0 g, 26 mmol, 1.4 eq.)
in THF (50 mi) and the mixture was stirred for 1 h at—-78 °C and 1.5 h at 0°C. To the

15 solution was added ag. NH,C! (300 ml}, THF was evaporated and the aqueous layer
was extracted with EtOAc (4x100 mi). The combined organic layer was washed with
brine (100 ml), dried over MgS0,, filtered, concentrated and the crude product was
chromatographed with 15:20:65 EtOAc-CH,Cl,-hex to provide 6.4 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 = 15.6, 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, J = 6.0 Hz, 3H), 0.94 (d, J = 6.4 Hz, 3H), 0.73 (t,

J =7.5 Hz, 3H)
Preparation 86
OTBDPS
=
25 OH
Step 1:

To a solution of (R)-(+)-3-butyn-2-ol (5 mi, 64 mmol) in CH,C), (100 ml) at rt
was added DMAP (780 mg, 6.4 mmol, 0.1 eq.), tert-butylchlorodiphenyisilane (17.4
ml, 67 mmol, 1.05 eq.) and EL,N (9.8 mi, 70 mmol, 1.1 eq.). The mixture was stirred



-27 1 h at rt and concentrated to provide the crude acid chloride %%Ws
dissolved in toluene (3 m) and cooled to OC. Pd(PPh3)4 (42 ng, 0. ,
0.1 eq.) waDedsdw, followed by Bu3SnH (94 p.l). The m xt uPETRRO149026r ed at
0O Cfor 3 h, concentrated and chromatographed with 25% Et OAc- hexane to
provide 73 ng (80% of aldehyde as 5 white,solid. 'H NVR (400 MHz, CDCl 3)
9.75 (d, J = 2.8 Hz, 1H), 4.62 (dq, J = 9% 6.0 Hz, 1 H, 2.8-2.70 (m

2H), 2.65-2.55 (m 3H), 2.50 (d J =7.2 H), 2.10 (ddd, J 13.2, 6.4, 3.0
Hz, 1 H, 1.94 (ddd, J = 13.6, 6.0, 3.0, 1 H, 1.69 (dq, J 10.9 Hz, 3.00

AW RPN W W R g o M 2 PR T Oy SRS

MeOH (10 m(boMnli brmeV%zo@th Srie@¥oep MJEBHteRs adfedapndtéd e é_tmceg
stirred for (15 m'n at rea%tlon wa's guenched with agq. NH4CG (5

and extractcéldNW?NVa@tw ?%)?E@hﬁ% S&bi ned or gani ¢ | ayer was washed
with brine gtge;_m) dried over MgSO4 and concentrated to provide the crude

fo a T18sk cont AR sOLeRRIdhRBagueH SIEb i FEA200Tuat- 6 Was S3EE and
THE Thﬁ:g;@@ﬂtﬁ%@? |mehﬁe§ Atml, % mg'ng)I/OT 1Bech! tlgg@b&ﬂlonfwhs Bttﬂgd for1h %/r;d
of title COlifgurEORDaE PRQ%% NRE (ITBB1 P Badigass oBEd, THE i iTE was

5 9 Hz, 1 Htirred¥or 35 (mia, atJ7S°GO1 B, ata'mheta qubnblhedB\J%chech:ddltioz:oﬂaqSNHzCB Hz,
(ddd ? SO (§0§3 ign?’he gﬁ?ﬁgég ?apf?ra(t%ggxgdjthgf%u%mgigﬁrﬁn% %%tr %teﬁ)w:t% Ac
1. 66- 1169 ((8x200 Hl). Theseorpbined organi iayersanpre washed waip H (2>;_a@p mi). arsd Dring
M, - obor 3 09gfty shiest Syt W50 ey Bl BvafbratasPad o Erugh Wad enoffidaribhed
21.39, 19. 9r_w_1th 10%7B10AC-DeX toprovidpakbiodi1%) of regin. ~OEt OEt N Br Step 1: Br
OH Br "H NMR: 7.77-7.74 (m, 2H), 7.71-7.68 (m, 2H), 7.46-7.36 (m, 6H), 4.53 (19, J =

1.8, 6.5 Hz, 1H), 4.08 (dd, J = 6.2, 1.8 Hz), 2.82 (d, J = 6.4 Hz, 3H), 1.07 (s, 9H)
15

Preparation 1+ — Ex.1
R=0
F EtO OEt

To a solution of the phosphonate (650 mg, 2.01 mmol, 2 eq.) in THF (8 mi) at

20 0°C was added Bulli in hexanes (790 ul of 2.5M solution, 2.0 mmol, 2 eq.), the
mixture was stirred for 10 min, then Ti{O'Pr), (590 pl, 2.0 mmol, 2 eq.) was added and
the solution was stirred at rt for 10 min. To this was added a solution of the product
of Preparation 1 (220 mg, 0.98 mmol) in THF (3 mi) and the mixture was stirred at rt
for 1.5 h. To the solution was added aq. Rochelles’s salt (100 ml) and THF was

25 evaporated. The aqueous phase was extracted with EtOAc (3x30 ml) and the
combined organic layer was washed with brine (50 ml). The solution was dried over
MgSO,, concentrated and the resultant residue was chromatographed with 20%
EtOAc-hexane to provide the title compound (240 mg, 62%) as a resin.




Br Pr epared according to the procedure described in Wang et. al. 1(')?5 %‘eg@
41, 30 (2000), p. 4335-4338. WD 01/96330 -28 25 NOV 2004 PCT/ US q

Step 2: Tomm‘ﬁid on of the product of Step 1 (20 g, 106 ”FEIU)US@? 3N
S

(17.8 m, 1.2 eq.) in CH2CI2 (300 mM) kept --30C was 'y added
CH3S2Cl (9.1 m, 118 mmol, 1.1 eq.). The slurry was stirred for 1 h while
it warmed up to 0 C. The 5 reaction m xt uge-was diluted with ag. NaHCO3 (500
m ) and the organic | ayer was separated. The aqueous |ayer was extracted
with Et20 (2x200 m) and the conbined organic |ayers was washed with aq.
NaHCO3 (2x300 m) and brine (300 m). The solution was dried over MySO4,
filtered afq waq&ogqu”t@wwe 13191 Qruéea rm; 17%26 (dd, Ot o \ee, 9. ¢ .4t cﬂU@h

f th t_ st

24 Hze Qe)é)S ?,7§331t148 756%5-14#422 7(1 1), 753 25 mQ?-';_B A Qgg‘é*sﬂ ﬁ

3. To a Suspfrnfﬂ)oa &f(o@OMﬁ.?»(éé H), éls%qlagu 753, ae)) 4i78-4 HE ((ROGH) n2)71at
9

rt was added di‘eth phi ro b and
the m xtur&-6% 15(%“8535 ‘#'orgjiokﬁ‘ivr'lth"l g@ﬁiyﬁ gguéﬂgﬂ %& Xg‘g'dggs

sol uti an of 6h§npmyiqc5mf4£(mpza )i NATHE [ £259 "aPl), ango-tihe2 (inxeH),e.984d, J =
stirred at rt 3@5 e\’: ée&ggl on was quenched by the addition of H20
(500 m), =Y (t a%o and the ag. layer was extracted with Et QAc
(4><150 m)FA‘Blemgueg1a4,g@alcq[dteae:s$4 pe82 washed with ag. K208 (2x300

or biuct  vol BnaRA & %ﬁeaw@é@%«g@g@@g&gg@@o B0 w%gé ude

oil. "HNWN,3B1%9 (d, J = 2.0 Hz, 7.76 (dd, J = 8.2, 2.1 Hz,

oy, 187 (i 81%1#3%%%#%@3%&%%@0%3&‘0@ ol s od g 1%

t he pr oduct:ompolanddeﬂrwscmega!(eﬂis g, 49 mmol, 1.5 eq.) in THE (100 M) at 0 C
was added 1 MLHWDS in THE (49 m, 49 pgmoly 1.5 eq.) and the solution was
stirred for 30 nin. To this was adde JPr)4 (14.4 M, 49 mol, 1.5

1A
"H NMR (400 MHz, CDCL,) 8.73 (bs, 1H), 7.84 (dt, J = 2.0, 8.0, 1H), 7.44 (ct, J = 1.7,
7.7, 1H), 7.40-7.34 (m, 1H), 7.30 (d, J = 8.0, 1H), 7.25 (dt, J = 7.6, 1.1, 1H), 7.18

15 (ddd,J=10.6, 8.4, 1.2, 1H), 6.62 (dd, J = 15.1, 8.6, 1H), 6.56 (d, J = 15.1, 1H), 4.79-
4.72 (m, 1H), 2.71-2.61 (M, 2H), 2.36 (dt, J = 10.0, 6.5, 1H), 1.99 (ddd, J = 13.5, 6.1,
2.9, 1H), 1.70-1.57 (m, 1H), 1.51-1.44 (m, 2H), 1.42 (d, J = 5.9, 3H), 1.39-1.22 (m,
2H), 0.99 (d, J = 6.6, 3H), 0.76 (, J = 7.3, 3H)

FAB HRMS: 394.2184, calculated: 394.2182.
20

Preparation2 +




eq.) followed by a solution of the product of Preparation 1 (7.3 g, ﬁﬁn i
rnnol) in THE (30 30 mM) and the m xture was stirred at rt for 45 r% “rFF@
sol uti on wsD oli/96a3ed Wi th aq. potassiumsodiumtartrate (3CCTWLAMESt he

THE was evaporated. The slurry was extracted with Et QAc (4x100 m) and the -

conbi ned organic |ayer washed with brine NOvV2004 WD 01/ 96330

PCT1US01119025 -29 (100 m), dried over | , filtered, concentrated and
the resul tant crude product was chromat ographed with 15:85 Et OAC hexane to
prowde 11.8 g (96% of foam HNI\/R 8.58 (d, J :24Hz 7.74 (dd,

J=28.4 2.8 Hz 0
Hz, 1 H, 6 45 (129 assokltlp@ of t&g Perl-L&t ij:’fﬁﬁaiﬁt@@'ﬂ% &50 TEH)O S'g “1"'85 "}Efgc('m@
2. 32 gw MG 1153 g, dB'T')mm?al %Bed] g@@d 4JA= rﬁaeéulaﬁ shved.(Bbbiat 50 1

, 1. 67-1.
1 31-1.20 (MY)- é I’Stm’lgngU10jnl£l él(Fg& érrgﬁyo tO‘!gq,) wagaﬁ%‘é%md the

Pr ef;ﬂ ati Orﬁlﬁ"'ﬁWﬁg ctptidusaligf aﬁ@th@fr 4Dhﬂmp f'mblﬁﬁxtgfe Raeniiesd wnthtgG {20qml),19
10049 I N

T L. 5 Tieredinongh callle any coPeRTAPd 0 PFevIIEA Baisle. The Eflwad andim! -

cool ed backhkgu 7a‘35|€ert‘mot g, WAgtin Mﬁ@m@mmkma@fe tblprowde 38 mg of
S)-(+)-(10- ca?rrlg c{)?;su fonyf oxaziridine (6.0 g, 26 nmol, 1.4 eq.) in THE (50
m) and thAlAe¥d% e was stirred for 1 h at -78 Cand 1.5 h at 0C. To the 15

sol ution was addfcnathe ™R cdnﬁ@ﬁu Jhe ghiisphanaty &0 mig @. mnmmblesai]aqdue

wnhed w ¢ hRE 5D AE-h S REced s Soiien o ST BEKafER EEEwL B mifiS
t he cru@e me } andithe mmr’(QrmmrswtmﬂowEOhnmS & sobsioRtaiibe @kper Aldeirydein
55,8 Ak oo g s e
H) . 6.48 (dwasl GituteB.veitHHEIOACHRD ml) agaghasbwitmH,O (@x203ni) anddbring (201 ml), dried

163158 O ]hi&%?ﬁm%iaé%#ﬁm?% Ipbybe) gbea IROSO R T (0.

6.4 Hz, 3EYQAChERare o providg 95mpiof t !ﬂwcemoamdon @D@L) ep
it rTf’ 31\/\5;2' 8"73‘{5 MB) +1) 7%&3;&11 %9'8452 @Hz!—?ﬂ rmm)bﬂé\ R @2 (d,Q0=m.2
but yl chl or ou;cpugmgwasae(m 1% 310 = Vet Y oed ldd, J = 15.6, 9.2 Hz, 1H)

B8.57 (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 (1, 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, CDCl,) 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), 0.29 (d,
J=86.4 Hz, 3H), 0.76 (1, J = 7.4 Hz, 3H)
[o]*, = +13.2 °(c 0.5, MeOH);
FAB HRMS: 410.1891 (MH"), Calculated 410.1887




m, 67 mml, 1.05 eq.) and Et3N (9.8 nl, 70 mml, 1.1 eq.). The mpg ngeNfaS
stirred WO 01/96330 25 NOvVZ061~ PCT/ USOl/ 19025 -30 overnight, diluted wth
-Et 20 (400 wioo19essphed with IN HCl (2x200 m), ag. NaHCO3 (RO9uRb)yieofy | ne
(200 M), dried over MpSO4, filtered and evaporated to give -20 g of oil
whi ch was used as such for the next step. Step 2: 5 To a solution of the
product of Step 1 in THE (200 ml) at --7883was added 2.5M BuLl in hexanes
(30.4 mM, 76 mol, 1.1 eq.), the solution was stirred for 1 h and solid
par af or mal dehyde (4.15 g, 138 mml, 2.0 eq.) was added. The m xture was
stirred for 15 min at -78C, 1 h at rt, then quenched with the addition of
ag. NH4Cl 0509 nly). The THE was evaporated and the aqueous |ayer was
extracted wiid DAc 10 (3x200 m ). The conbi ned organic | ayers were washed
with H20 (Zx30 ) and brine (300 m), dried over MgSOH4, filtered,
evapor at ed go ee ude was chromat ographed w th 10% Et OAc- hex to provide
16.5 g (71 % "ofl M Hesm 'HNWR 7.77-7.74 (m 2H), 7.71-7.68 (m 2H),
7.46-7.36 (m 6H) 4.53 (tgq, J 1.8, 6.5 Hz, 1 H,; 4.08 (dd, J =6.2, 1.8
Hz), 2.82 (d, J 8.4 Hz, 3H), 1.07 (s, 9H) 15 Preparation 1 + Ex. 1 =N
P~:OF EtO OEt Toya sol ution of the phosphonate (650 ng, 2.01 nmol, 2 eq.)
in THE (8 mM) atf RO OC was added BuLi in hexanes (790 | of 2.5M sol ution,
2.0 mol, 2 eq ) tioe Puathplest was stirred for 10 min, then Ti(O Pr)4 (590
|, 20mm| .) was added and the solution was stirred

mn. To thilg NMB 4804dHz, COGWi%RS @, & he.HHaddEY, 7.8P (ﬂﬁieéaﬁr&ﬁ 8&) lﬂZ( tljb ng,
0.98 mmol) 7y BHE {1, Tle@ngat(me 3@2’? 99%"‘@& éb‘ 1z eﬂ-mts 64 I&dao\u —11533h9 0'Mz,

t he sol utlon was a(ﬂ

L e (o T o) A TR b A TH). o P B850 o 231 el =
combi nes ormanlats I ey Wass gveddte ) wi13s | 4 ne o158, 1H), 1.7het .80l (i, 118), wase- cumsed

St et i 2BE A @ Sw B HhLS T b sl %%&@“éﬁéﬂ %%T&Eﬂgﬁﬁeﬁdfﬁ%
NOV28Q WO Q1= 9@3Hd0, B |1IBB04-9923-H in 2A>

[0)%, = +23.1 °(¢ 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}, 6.57
(d, d = 15.5 Hz, 1H), 4.78-4.71 (m, 1H), 2.71-2.61 (m, 2H), 2.36 (dt, J = 10,0, 6.4 Hz,
1H), 1.89 (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=86.0 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.




-31 'H NWR (400 MHz,
1H, 7.44 (dt, J =5.7, 8.1, 1 H), 7.36 (dt, J =1.2, 7.7, 1 H 3
(m 2H), 7V J = 2.5 1.0, 8.4, 1 H), 6.61 (dd, J = PE/BS01IRS 1 H)

6.56 (d, J = 15.3, 1 H), 4.78-4.71 (m 1 H), 2.71- 2.61 (m 2H), 2.36 (dt, J°

= 10.0, 6.4, 1 H, 1.99 ( (ddd, J = 13.5, g1, 2.9, 1 H, 1.685 1.61 (m 1
Hy, 1.51-1.44 (m 2H), 1.42 (d, J =5.9, 3H), 1.39-1.22 (m 2H), 0.99 (d, J
= 6.6, 3H), 0.76 (t, J = 7.5, 3H FAB HRVS: 394.2184, cal cul ated: 394.2182
Anal . calc'd for C25H2BFNO2. HCI: C, 69.84; H, 6.80; N, 3.26. Found: C
71.00, H 6.96; N, 3.19. -.10 Using a Eim’l'r procedure wth the
appropri ate phosphonate, the foll ow ng %@@B&Qd 1 A was prepared: 1A 'H NWR
(400 MHz, CDCI3) 8.73 (bs, 1 H, 7.84 tHJH: 2.0, 8.0, 1 H, 7.44(dt, J =
1.7, 7.7, 1 H, 7.40-7.34 (m 1 H), 7 .0, 1 H, 7.25 (dt, J =
7.6, 1.1, 1 H), 7.18 15 (ddd, J = 10. &2 H, 6.62 (dd, J = 15.1,

I
- 00~

8.6, 1 H, 6.56 (d, J =15.1, 1 H, 4 70-p4 42 (m 1 H, 2.71-2.61 (m 2H),
2.36 (dt, J = 10.0, 6.5, 1 H, 1.99 (ddd, J=13.5, 6.1, 2.9, 1 H),
1.70-1.57 (m 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 =6.6, 3H, 0.76 (t, J = 7.8 H) FAB HRVS: 394. 2184,

cal cul ated: 394.2182. 20 Example 2 ~ ~ -~-- 1] 2 Preparation 2 + ~--~ =N

P~=O DO CEt WD 01/ 96330 25 NOV2001 PCT/11S@T319025 -32 To a sol ution of the
product of Preparation 2 (50 ng, 0.22 nmmol) fFCH2Cl 2 (3 nml) was added NMO

(78 m. 0. 87 ok sl 3 oL kAot P8I0 O S Afbmt TPl ) =
stirring wes7&etDwasaddédr MabbiMRS sélutivtinrin THie (Ti6stral, ¢ .Gmendoll diteeiq ) ekt 20
(20 M) 5 S ShlSH GRhs S RNAR A b¢ FoPTEInARNGRTA 'Rk J0RhAY! Ra8 doBRd!BEck
to —78 °C and a solution of (15)-(+)-(10-camphorsulfonyl)oxaziridine (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 aliowed to warm up slowly to rt. To the mixture was added aq. NH,Cl (100
ml) and it was then extracted with EtOAc (3x30 ml). The combined organic layer was
10 washed with 30 ml brine, dried over MgS0,, 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 = B.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 (dq, J = 1.5, 5.7 Hz,
15  1H), 1.88-1.82 (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,0 (4:2:1, v/v/v) at 100°C until the
reaction is complete. The reaction mixture is diluted with H,O, extracted with E1OAc,
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:

cbCl3) 8.78 (d, J =2.0, 1 H, 7.82 (dd, J =%_;4%qf?9§125




through a short Si 02 plug, eluting with 30% Et OAc- hexane to provi dg §§Umg‘of
al dehyde. In another flask containing the phosphonate (210 ng, 0.5

3.3 eq.) I\W OTHE_,,3()1 5 mM) at 0C was added a 2. M sol ution ofp@%gmh@oﬁexanes
(224 1, g 10 3.3 eqg.) and the m xture was stirred for 20 mn. A
sol ution of t he above al dehyde in 1.5 m of THE was added and the m xture
was stirred at OC for 1 h. The solution -8&s diluted with EtQAc (20 m),
washed with H20 (2x20 m) and brine (20 m), dried over MgSO4, filtered,
concentrated and purified by preparative TLC using 25% Et OAc- hexane to
provide 9 ng of the title conmpound. 'H NVR (400 MHz, CDCI3) 15 8.79 (d, J =
2.4 Hz, 1 H, 7.85 (dd, J =8.4, 2.6 Hgxathpid 7 7.81 br s, 1 H, 7.76 (d, J =

7.2 Hz, 1 H, 7.67-7.58 (m 2H), 7.3d = 7.6 Hz, 1 H, 6.63 (dd, J =
15.6, 9.2 Hz, 1 H), 6.57 (d, J = 15. 4.79-4.72 (m 1 H),
2.71-2.61 (m 2H), 2.37 (dt, J = 10.Q 6 1 H, 2.00 (ddd, J = 13.5,
6.3, 2.7 Hz, 1 H, 1.64-1.56 (m 1 H), J14 (m4H, 1.42 (d, J =6.2
Hz, 3H), 1.00 (d, J = 6.6 Hz, 3H), O. 7.5 Hz, 3H) 20 FABHRVS:
446.2306 (MH), Calcul ated 446.2280. Usingsimlar procedures, the foll ow ng
conpounds were al so prepared: H H Exanpl e 3, H NVR (400 MHz, CDCI 3) 8.62
(d, J =2.0H, 1 H, 7.76 (dd, J = 8.0, Hz, 1 H, 7.51-7.48 (m 1 H),
7.37-7.26 (m 4H), 6.65-6.55 (m 2H), (m 1 H, 2.71-2.61 25 (m
2H),236(d =100 6.4 Hz, 1 H, dJ=13.7,6.3,2.9Hz,1

,J .
1(m 1H, 1.50-1.45 (m 2H),43(d J 5.6 Hz, 3H),

A Zil‘@wgé%%wé%ﬁf%%@ @l adiaoty izl 0 To7

25 Nov 2004HWT.22/723%m, PE/ 61654. 5@@25%34@7-@@@ éhh SQQ\WQS(ZI

CDC'3) 5‘3 755@%9131 %@z& df-'-"éo 17 550 1(631 31@ 8.30 523P1)H?9111 'T')’J(m érgfl br
S o Y 1A Bade (i) Egd% AR BH 145 (G a5 HEB 3H5 2o 5 (o160
2H), 2.31 0@8,(@]‘] 60, BHISOTIHE, J;L-,+9Hzl3p§ (ddd, J = 13.5, 6.4, 2.9 Hz, 1

H, 1.71-1.64 (m 1 H), 1.49-1 (m _2H), 1,40 (d, J = 6.0 Hz, 3H),
1.33-1.21 (m 2H) 0.99 (d, J—64HzEX OI6B 75 (t, J = 7.4 Hz, 3H)
<76504-097-A-H in 2A> [a] 20p = +23.1 B¢ ©H5H MeOH)

10 'H NMR: 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 {t, J = 7.2 Hz, 1H), 7.29 (d, J = 8.0 Hz, 1H), 6.65-
8.55 (m, 2H), 4.67-4.60 (m, 1H), 3.56 {br s, 1H), 2.87-2.81 (m, 1H), 2.34 {dd, J = 9.5,
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), 0.98 (d, J = 6.5 Hz, 3H), 0.79 (t, J = 7.4 Hz, 3H).

15

Also using the Suzuki coupling procedure with the appropriate reagents,

compounds of the following structures were prepared:




FAB HRVE: 410.1887 (M), Calculated 410.1887 0 H H 10 ' -C Exanpl em 64
NVR (400 Mz, CDGi3) 8.58 (d, J = 2.0 Hz, 1 H), 7.72 (dd, J = 8.0, .2 Wi
H, 7.50 We01/9933 8.0, 1.6 Hz, 1 H), 7 31 7.21 (m 3H), 6.8CT{USAINY2S 15. 5
8.8 Hz, 1 H), 6.57 (d, J = 15.5 Hz, 4.78-4.71 (m 1 H), 2.71-2.61 (m
211), 2.36 (dt, J = 10.0, 6.4 Hz, 33 99 (ddd, J = 13.6, 6.4, 2.8 Hz, 1
., 1.68-1.61 (m 1 H), 1.50-1.45 (m 2H) .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) [CC}ZOD.
= +5.8 (c 0.4, MeOH) FAB HRVS: 444.1491 (|v|-| 'y, Calcul ated 444.1497. WD

01/ 96330 -34 2 5 20 PCTI US01/ 19025 | uti 1 h ct of
Branpl o 1 MASISRGT A5 Herany W ArerAE qesnadinape (Sleed jade 4 e i °
sol ution |@th§}rll§n(jlp|$$s Pheny):65 nmml, 1.2 eq.). The 5 solution was stirred at

--78 C for E(*) %a Cnhﬁﬁt‘)‘r“‘t'c‘—ﬁm T wWas ygoorl ed ?r*l‘alyﬁéél' 8 C and a

solution of (1 S) ( Oqarrp orsul fonyl ) oxaziridi ne (4y Rl 10 ol ,
1.5 eq.) in THE (4 H-was-added—Fhe—mtFre—was—sti++e 60 S{for 15

mn. then all owed 8B vyaHnu p Meow yf tElrt. [To fhe nixture vHElI'vﬁldej ag.

NHACI (100 mnm) 4dnd it| was |t hen extiracted w 30 %,) The conbi ned
organi c | ayer wag 10 shed with 30 m brin ! ,’ comcentrated
and chromat ogr apied wilth 15: 20: 65 |Et OAc- CH t44hRd6Pde¢ 390 ny
(69% of resin. ' . 8. 18 , J|= %4 (d 82, 2.6
Hz, 1 H, 7.44 (d{_lsjé\lJ ='6.0, 8. Hz,2E1tH) dHEBMS 29-7.25
(m 2H), 7.09 (ddt, J)|=1.G, 2.4, §. 3 Hz, .58 (MH2H)
4.67-4.60 (m 1 H), 2.85-2.179 (m 2H), 2. ! 15 1 H),
1.89-1.82 (m 1 Hy—+{FO—ro—(m—H—= @1125%4 46 (m 1
H, 1.45 (d, J= j&DHz, HBH)|, Me43-1. 3Ei(m JHBMSG Hz, RH),
0.78 (t, J = 7.5|Hz, 3H). The SuzuKki coupli Wgﬁ})lliled by
heating a solutign of fa brjom de of| Prepar borom ¢ acid
(1.0 to 2.0 eq.),i2CO (4 leq.) and 20 Pd(H

t ol uene: Bt OH: H20 {(dg2:i1,q v/ v/ at {100£ unt
reaction m xture i%Edlluted vmw%h HA40, extr
| ayer is washed with brine,| dried qver MyS

purified by chronatogrjaphy {to provijde the d :
Suzuki coupling p D r'_(‘a esmerbe aoé)tve,

onHmsom)l ete. The
e organic
uon&M at e“:d and
nds10.488ng |t he

HRMS
(MH’)
cl 410.1887

8G |H | Me | Et T o HRMS
CC |
‘ cl 444.1491

8H | H H Ph ' HRMS
Q, |
' F 428.2026

gl |H | H Ph HRMS
(MH")
428.2027

o4
8 | H Me Et T HRMS
(MH")
418.2381
_ O
N
|

HRMS
(MH")
433.2490

8K H Me Et




25 conpounds were prepared: 2 5 NOV 2004 WO 01/ 96330 PCTI U801119025 35 'H

NVR. 8.54 (dd, J = 2.2, 0.6 Hz, 1 H), 7.62 (dd, J = 8.0, 2.2 Hz, NOY 2604
7.31-7.25 gfa[./g%wo 7.22-7.20 (m 1 H), 6.65-6.56 (m 1 H),Pél—r,@gomgﬁa(m 1
H), 3.20 (br 2.8952.80 (m 1H, 2.34 (ddd, J = )
Hz, 1 H, 2.30 (s, 3H), 1.91-1.77 (m 2H), 1.70-1.64 (m lH) 155143
(m 2H), 1.45 (d, J = 6.0 Hz, 3H), 13913275(m1|—|) 0.98 (d, J = 6.50,
3H), 0.79 (t, J =7.5 Hz, 3H Exanple 8 9, OHH 10 '"HNWR 8.80 (d, J = 2.0
Hz,1H),7.84(dd,J:8.2,22Hz,1H),758(d J=76Hz 2H) 7. 47
(t, J =7.4 Hz, 2H), 2 Hz, 1 H. 7.29 (d , 1 H),
6.65- 6.55 (m 2K H)t3.56(‘ 1 H)|, 2)_7| 1(m 1
H, 2.34 (dd, J 3 ), 1.87-i1. m 2H), 1 0 3l(m 1 H,
1.53-1.33 (m 3H ) Hz, 3H), 8 (d, J 3H), 0.79
(t, J =7.4 Hz, 3§ t he Suzuki ng prqggdgg@gw th the
appropriate reags the foll owi ng §tructjures were prepared:
9, R3 HWWD 01/ ¢ 004 PCT]I US01/ 19025 wher ei n R3,| R22, R23
and Ware as defi ingtable(M i O¥Behd . F+ s et hyl and
Ph is hen 1 : EX.8RMR22RR3WANMey/t | cal Bata {$ Et HRVB (M—P‘I)IRMS444 2165
8CHMVEEt HRVMS 6( M) F394. 2184 o (MH)
NE~" | 483.2319
H O
8N H Me Et T Me HRMS
" |
390.2441
80 H Me Et T HRMS
Q|
Me 390.2437
8P H Me Et T ol HRMS
O |
Cl 444,1490
8Q |Me | Me Et o HRMS
O, |
F 408.2346
8R |OH Me Et T Me HRMS
0" |
408.2380
88 |CH Me Et T HRMS
O |2
Me 406.2376
8T |OH Me Et T HRMS
& (MH")
398.1788
8U |OH Me Et T HRMS
& (MH")
e 432.1392
8V |OH Me Et T HRMS
) (MH")
7 393.2181




8DHN eEt FHRM5S (MH ) 394. 2184 8EHWeEt CLIHRMS (MH') 410. 1891 8FHWeEt WWW&)
Cf 410. 1887 8CGHWeEt Cf HRMS (MH ) Cs444. 1491 SHHHPhHRMS (M) F428. 20

8 1HHPhFHRVSVQ MAR633U 28, 2027 8JHVEEt HRVES (MH{) 418.2381 0 SKHWSHYBHIVE02s
433.2490 N 6H WO 01/96330 -37 2 5 NOV 21 H6 PCT/ USCL1/ 19025 8LHMeEt HRVS (M
H) 447.2648 N Qw -38-

HRMS
(MH’)
417.2178
HRMS
(MH)
CN 417.2178
HRMS
(MH’)
434.2330

O
8AA | OH Me Et T HRMS
| (MH")
449.2440
N
: OH
N

sW jOH Me Et

8X |OH Me Et

8Z |OH Me Et

HRMS
(MH’)
463.2599

8AB | OH Me Et

T HRMS
(MH")
435.2275

8AC | OH Me Et

8AD |OH Me Et HRMS

(MH’)
] 449.2446

8AE |OH Me Et HRMS
. -~ .

) @f N-on (MH’)

435.2279

8AF | OH Me Et HRMS
\ o

@” Neowe | (MH)

449.2442




8VHVEEt HRVS 1 (MH) 6 S 483.2319 N H 0 8NHMBEt\ MeHRVB (MH ) 390. 2441
8OHMBEt HRVB (M H: ) Me390. 2437 8PHMBEt™ C HRMB (MH ) Cl"4.1490 80MeRSEHOYRNNG
"F408. 2346 @igdiMesioMeHRVE (VH ) 406. 2380 8SOHMEEt HRVB (MH) peAR6nR3dH
STOHMEEt HRVB ( MH+) 398. 1788 S8UOHMEEt ~. . HRVB ( MH+) C~432. 1392 8VOHMEEL HRVB

(MH+) N 393.2181 WD 01/ 96330 i

8AG | OH Me Et 7 HRMS
(MH")
422.2332

8AH | OH Me Et ™ HRMS
@AOH (MH)
422 2332

BAI | H H Et HRMS
(MH’)
380.2028

8AJ | H Ph Me “""? MS (MH")

4421

8AK | H Ph Me - MS (MH)
@\ 458.1
Cl

8AL | OH Me Et ' HRMS
(MH’)
463.2589

Q-Z2=

Et

8AM | OH Me Et N HRMS
\ <+
N‘orst (MH")

463.2593

8AN | OH Me Et | HRMS
(MH")

477.2750

Q
m

BAO |OH | Me Et HRMS
(MH)
392.2227
BAP |OH | Me Et HRMS
(MH")
434.2695

1O




-38 2 5 NOV 2004 PCT/|1S01/19021 BWOHMEEt CNHRVE (NH ) 417.2178 SXCHYafRY
(MH+) CN417.2178 8ZOHMEEt HRVS (NH) 434.2330 0 8AACHMEEt HRVS (NH+) 449, 2

m

N OH BABOHMEEMW9eA® (M H + ) 463.2599 N k Ove 8S8ACOHMeEt HRVSPCWRESP1/4BR5 2275 N
OH BADOHVEEt HRVS (MH ) 449. 2446 N Ove 8AECHWEEt HRVS

-40-

8AQ |OH Me Et T HRMS
L (MH')
S 398.1788
8AR | OH Me Et T HRMS
é (MH)
© 382.2020
8AS |OH Me Et g HRMS
(MH?)
NFz 1 4352082

, O
8AT |OH Me Et 'y HRMS
(MH")
Me 4240945

F

8AU |OMe | Me Et T | MsmH)
©/\ O 450.1
S8AV |OH | Me Et e _ | ms(vHY
(j 0 436.1
BAW [OMe | Me Et T MS (MH")
©/\ OH 436.1
8AX |OH | Me Et T HRMS
Gy |
K? 480.2752

O
gAY |OH | Me Et T HRMS
(MH")
436.2489

OH
8AZ |OH Me Et ~~ 9 HRMS
@“\ (MH")
434.2325
8BA {OH | Me Et ~~ OH HRMS
@2\ (MH")
436.2489




N, (MH+) OH 435.2279 BAFOHMBEt HRVB N, W(MH+) 449.2442 WO 01/ 96330&-\%3 2
NOV2004  PCTf USQJ/ 19025 8AGOHVEEt HRVG ( MH+) 422. 2332 OH 8AHOHVEEt HRVENOY 10k
OH(MH ) 42%2@3R3AI HHEt FHRVS ( VH+)  380. 2028 8AJHPhMENS ( MepdTA4#bho2s
8AKHPhMeMS (MH ) 458.1 ~ Cl 8ALOHMEEt HRVB (MHY) 463.2589 N OEt SAMOHVEEt HRVB
OEt (M) 463. 2593 8ANCHVEEt HRVB »

8BB | OH H Et @/Me MS (MH")
392.2
88C | OH H Et 'y MS (MH")
@\ 306.3

F
88D | OH H Et e MS (MH")
6 368.4

0
8BE |OH | Me Et e HRMS
(MH")
408.2169

) OH
8BF | OH Me Et e o HRMS
: | (MH")
cl 456.1941
8BG | OH H Me T HRMS
@ (MH)
F 382.1813
8BH |OH H Me T HRMS
@\ (MH")
CN 389.1863
8Bl | OH H Me e HRMS
@ (MH")
. 365.1871
8BJ |OH | Me Et e o HRMS
I | (MH’)
F 440.2243
8BK | OH H Me E’jm HRMS
' (MH")
378.2064
8BL | OH H Me e HRMS
© (MH")
- 364.1919
8BM |OH | Me Et T HRMS
@”L“m (MH)
449.2435




6(M+) y477.2750 N 6Et S8AOOHMEEt HRVB (M H +) 392.2227 S8APOHMeEt HRI\/% ﬁ/w M
434.2695 2 5 NOV 200& WD 01/ 96330 -40 PCT/US01/ 19025 8AQOHMEEL HRVS y
S398. 1788 WARMMKSEt HRVS (MH+) 382. 2020 S8ASOHMEEt HRVS O MH+) PRRASBEI9282 0
BATOHVEEt HRVS (MH ) Me424. 0945 F S8AUOVEMEEt MBS (MH ) O450. 1 S8AVOHVEEtMS (MH )
O436. 1 BAWOVENBEL VB (MH ) OH436. 1 SAXOHMEELHRVE (M)

88N |OH | Me Et Ny HRMS
Neome | (MHY)

463.2604

880 | OH Me Et T HRMS
N-oEt (MH"
477.2751

8BP |OH | Me HRMS
(MH’)
450.2640

| 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)biphenyi (13 mol%). The mixture
was bubbied with N, for 2 min. then heated to 120 °C in a sealed tube. After 16 h, the
reaction was cooled to it, poured into water and extracted with £1,0 (3x). The
combined extracts were washed with brine, dried with MgSO,, filtered and evaporated
10  to dryness. Purification by flash chromatography (2-5% CH,OH in CH,C,) 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, J = 0.9, 8.5 Hz, 1H), .97 (i, J = 7.4 Hz, 1H}), .50
(d, J = 15.6 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),
1.65-1.58 (m, 1H), 1.41-1.35 (m, 2H), 1.39 (d, J = 8.0 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




480. 2752 0" BAYOHVeEt HRVB 6( MH ) y436. 2489 OH BAZOHVBEt OHRVE ( MHH+) 24%8%@%?

8BACHMWeEt OHHRVS (MH{) 436. 2489 25 NOV 2004 WO 01/96330 -41 PCTI US01/

-8BBOHHEt MeR) diMg3p \ 392. 2 8BCOHHEt MBS (MH) L 396.3 t F SBDGHHENG, {obt )

368. 4 BBEOHVeEt HRVS (IVH ) 408. 2169 OH 8BFOHMeEt HRVB (MN-) Cl 456. 1941

8BGOHHMEHRVS [ (MH) L

-43-

Using a similar procedure, compounds of the formula

Ex.

Analytical
Data

9A

HRMS
(MH")
385.2490

oB

HRMS
(MH’)
415.2601

oC

HRMS
(MH)
414.2593

9D

HRMS
(MH")
399.2278

Steps 1-3;
TBDPSO._~y

/' Nt
=Z




- [

F382. 1813 8BHOHHMVEHRMS ( MHO} CN389. 1863 8Bt OHHVEHRMS [ (MH ) N365. %ﬁz{m |
8BJOHVEEt HRVS [ (MH ) F440. 2243 8BKOHHMEMEHRMS [ (VH ) 378.2064 8BL i .
[ (MH+) 364 WDQEOG@BMOHVEEL HRVE &N ' oH(MH ) 449. 2435 WO 01/ 96330/ush2/12025 NOV
7004 PCTI US01119025 HRVS 8BNOHMEEt 1 ~ N-OVe(MH 463. 2604 81300HVEEt HRMS &N,
OEt (MHO} 477. 2751 8BPOHMVEEt HRVS (IVH ) 450._5340 OH To the product of
Preparation 5 (0.127 mml) in dry toluene (5 m) was added 5 aniline (0.254
mmol, 2 eq.), potassium phosphate (0.380 mmol, 3 eq.), palladium acetate
(6.5 mol %9 and 2-(di cycl ohexyl phosphi no) bi phenyl (13 nol % . The m xture
Step 1: A suspension of the alkyne of Preparation 6 (3.1 g, 9.2 mmol), quinoline (215
ul, 1.8 mmol, 0.2 eq.), and Lindlar catalyst (310 mg, 10 wt%) in EtQAc (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 HC! 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,CL, (30 ml) at rt
and stirred for 1 hr. The mixture was diluted with Et,0 (60 ml) and a solution of
10 Na,§,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 aq. layer was extracted with ELO (2x50 ml). The
combined organic layers were washed with aq. Na,S,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:
: ; zN Rffga
To a solution of a phosphonate of the formula F 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 ml). The THF was evapcrated and the aq. layer was
extracted with EtOAc (3x75 ml). The combined organic layers were washed with
brine (100 ml), dried over MgS0O,, filtered, evaporated and the residue was
chromatographed with 5% EtOAc-hex to provide 4.0 g (87%) of resin.
25 'HNMR: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), 6.52 (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:
CH N

A4
=z

30 F



was bubbled wwth N. for 2 min. then heated to 120 Cin a sealed tube, After
16 h, the reaction was cooled to rt, poured into water and extract &P 10
Et 20 (3X)'w§lﬁf96§.;9”bi ned extracts were washed with brine, JMISHA,
filtered and evaporated 10 to dryness. Purification by flash rorra ography
(2-5% CH3OH in CH2A 2) yielded the desired product in a 66%y| eld '"H NVR

8.31 (d, J:28Hz 1 H, 7.40 (dd, J = a8, 85 Hz, 1 H), 7.30-7.26 (m

2H), 7.15 (d, J =8.5 Hz, 1 H), 7.07 (dd, J =0.9, 85 Hz, 1 H, 6.97 (t, J
7.4Hz 1H) 6.50 (d, J =15.6 Hz, 1 H), 6.25 (dd, J = 10.4, 15.6 Hz, 1
, 6.14 (s, H)460-456(m1H) 15 4.43 (br s, 1 H, 2.79-2.76 (m 1

g
'i'% 2.31 (dd, T' s@luh@n%f'éilyl éthl?'l‘} 4@993? Qs?rﬁm'wlmn PHF.(30ImB 2t b--BBwhsaddet) ,

= 6.4 Hf %’&5 Fwﬂlw? ](1 87318 m@ns 8. wébézﬁ@rwm%%ef Bagi 6
e ol TSRS UAENAH 0, g TPPps ciptied st s
OAHRVE UE)MWIE)S ggmolod Wit bﬁiﬁéﬁ%@fﬁ@ fﬂ@ § corpBing cPf%@ﬂﬂW%’S ere! %ﬁﬁt%t%‘h
414. 2598 9PHRMBOGhYHINNSED A Yirfe dEamMgS Q) filtered, Bvapsraited 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), 6,24 (t, J = 11.2 Hz, 1H),

10 5.70-5.85 (m, 1H), 5.07-5.00 (m, 1H), 1.35 (d, J = 6.4 Hz, 3H)

Step 5:
OH. ] _
o)
HO™ 3 OL:\(/
| + Z N DCC, DMAP
- -

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 m) 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 O °C until the reaction was
complete. The mixture was diluted with Et,O (50 ml), washed with ag. NaHCO, (2x20
ml) and brine (20 mi), dried over MgSQ,, 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, = 2.0, 1.0, 8.3 Hz, 1H}, 6.71 (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 ml) was stirred in a
sealed tube at 185 °C for 7 h, cooled to rt and stirred with 10 ul. 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 Mz, 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), 5.62-561 (m, 1H), 4.55 (dg,




TBDPSO 2 5 NOV 2004 WD 01/96330 PCT/1JS01/19025 -44 Step 1: A susp
qui nol i ne (215

the al kyne of Preparation 6 (3.1 g, 9.2 mol),
0.2 eq.), &YQI0LP6I ar catal yst (310 ng, 10 wt %
stirred under
After the reaction was conpl eted,
washed with 1 N HCl and 5 brine,
to give -3.4 g of resin which was
Dess-Martin reagent (4 28 g, 10 1 nnnl
the product of Step. 1

m) at rt

it was fé
dried ovéf MySH,

A M Bt 1) BB 2, Ao B 2z 110 8 SR e Ao

|tered through a celite pad,
filtered and evaporated
used as such for the next step. Step 2:
1.1 eq ) mas added to a m xture of
CH2Cl 2 30
dH)68.

?"SSSN [W”Eﬂﬂ?f

in Et OAc (SG’Gﬁfmsomasozﬂ
1 atm H2 (balloon) and the reaction was nonitored by NVR

and a sol ut19n (cf 1), NRYECH SHEQEIaRP oo 18sS (WMaH), #.501 kAR MHE f}&
.54 g, 18.3 Eﬂ 6 %%? ) and stlrre vi gorously unti

two | ayers %eé%ﬂﬁhbﬁ rs 9?%@ ré% yer was separated and the aqg. |ayer
was extracted w y&ingt Qﬂll&*%é@dﬂféﬂ?@'ﬂ 608 BﬁﬁhédeléWlm% EBUEILSe WRIE prepared
with ag. Na2S2QJNaH sol ution (100 m brine (100 dri ed over SH4,
filtered and evaporated to give -3 59 o# al deffyde, 15 which was used as
such for the next step. Step 3. To agso on of a phosphonate of the
formula FN,o POEt oEt (3.9 g, 12. 1yl —3+geq.) in THE (30 mM) at 0 C
was added 60% NaH in mneral oil (480 #rgH ﬁ?'o mml, 1.3 eq.) and the

m xture was stirred for 20 mn.
product of Step 2 in THE (15 nm), and aftef”
diluted with ag. NH4AC1(200 m ). The THE wa
extract& with Et OAc (3x75 m).

brine (100 whireidlR"e®R*D R anll ¥P4re sl detined.in W@Mfé?ﬁ% iBnHetyk B19Sk

To this wasjadded a 20 sol ution of the
hr of stirring at 0 C
evaporated and the aq,
The conbi neW organic | ayers were washed with

ﬁg@ BAgs

it

was
| ayer was

chr omat ogr hed mnth 5% Et OAc- hex to provi de 4 87% of re5|n
NVR 8.75 ( )= O Hz. 1 H) 7 76(dd ] =8Q 4 Hz 1 H 7 73-7.66
(m 4H), 7.47- 7 24 (nkxoH) .| 7.R8 (d,| J B78.0 Hz,Hl H | 7.9b (d¢t HRMS 1]1,
2.5, 84 H, 1 H, (7.00 (ddd, J = 15%.3, 11.5] 1.1 Hz, |1 H), 6. 52 (MHYJ =
15.2 Hz, 1 H), 6.09-5.90 (M| L b, 5174-15.69|(m L H | 4993 4. 8 H)
1.28 (d, J = 6.4 Hz, 1&‘?‘ |06 ﬁ 3H) H H 35617565
F
108 Me |[-CH,0Bn " “"’“f 484.2299
F
10C Me H -CHOBn | | 484.2294
F
10D Me H Et “""’f 392.2021
F
10E Me - Me H ""“T 378.1870
F
10F Me H Me "‘“f 378.1870
: F
10G Me H H “""‘? 364.1714
F
10H Me -CH,0OH H “““‘f 394.1821
F




St ep 4: OH 30 2 5 Nov 2004 WD 01/96330 PCTI USQ 1] 9025 -45 To a sol ution of
silyl ether (4.0 g, 7.88 mml) in THE (30 M) at 0 C was added 1 &b WBRE n
THE (11. 8 wb,0144338 ™ol , 1.5 eq.) and the m xture was stir rrkesoinbozkor 6

h. It was diluted with ag. NH4Cl (150 m ), the THE was evaporated and the
aq. layer was extracted with Et OAc (3x60 n1) The conbi ned organic | ayers
were washed with 5 H20O (50 m), brine (50 ﬁf) dried over MySO' filtered,
evaporated and the resi due was chronat ographed with 30% Et QAc- hex to
provide 2.0 g (94% of resin. "HNW 8.80 (d, J =2.0 Hz, 1 H, 7.81 (dd, J

=8.0, 224 Hz, 1 H, 7.64 (ddd, J = 15.1, 11.5, 1.1 Hz, 1 H), 7.44 (dt, J =
5.6, 7.9 Hz, 1 H), 7.38-7.33 (m 2H), Ex&mpe b (m 1 H), 7.09 (ddt, J =
1.0, 2.5, 8.3 Hz, 1 H, 6.67 (d, J =PReéohizy 1 H, 6.24 (t, J =11.2 Hz, 1
H, 10 5.70-5.65 (m 1 H), 5.07-5.00 [ tNJHy, 1.35 (d, J = 6.4 Hz, 3H)
Step 5: 0 HO OH DCC, DVAP F To a sol ut@on t he al cohol of Step 4 (110 ng,
0.41 mml) and the acid (85 ny, 0.61 )MON"I% eq.) in CHZC12 (2 m) was
added DCC (130 ng, 0.63 mmol, 1.5 15 it DVAP (10 ng, 0.08 mmol, 0.2

eq.) and stirred at 0 C until t he reactlon as conplete. The mxture was
diluted with Et20 (50 m), washed with aq./NHHCO3 (2x20 M) and brine (20
m), dried over MgSO, filtered, concentr at g Yand the residue was
chr omat ogr aphed with 10% Et OAc- hex to provj ﬁ 135 ngy (84% of resin. 'H NWR
8.79 (d, J = 2.4 H, 1H) 781(dd J=8\0F 4 Hz, 1 H), 7.67 (ddd, J =
15.3, 20 11.5, 1.2 H) ,
8.3 Hz, 1 H, 6 7310"6'&9“ 9f Bremasabow (1Qomg) @%P&Wlstﬁn%wdmé@%g) ang) |
g %411 g Og (Fa(PRh (315m§§3|r(ioludner 57rr@) ihZ sdalbl tuEe %s(mubblea:wm N Ehli’d héatdd 0
(t, J LER Y 3%@%@@5 6Th95m;sttg8wa% Gl iktas A ereies M%éﬁ%
i n tol uene dié@ ovey M@Sl‘flltere&ﬂ concentrated| gl thebesituel®as Ehfomatdgrapheabividh t o
rt and sti r(’/e%l-‘l’\btl-PC?‘PC to prov erS%Q%f?ésmThe
The resin was dissolved in THF (Sml), 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 (18)-{+)-{10-camphorsulfonyl)oxaziridine (76 mg) in THF.

After stirring for about 1.5 h, it was quenched by the addition of ag. NH,Cl and

extracted with EtOAc. The organic layer was washed with brine, dried over MgSO,,

filtered, concentrated and the residue purified by preparative TLC to afford 20 mg of

the titie compound. HRMS: 393.2185 (MH"), calculated 393.2178.

15 Using a similar procedure, the following compounds are also prepared:

0

EX. W HRMS
: (MH")
11A i 394.2127
N
I
N A
11B T 399.1750
NJ\S
f




sol ution was concentrated and pur i fied by preparative chromat ograph§5tN9V?UU£
afford 63 ng (49% of resin. "HNWR 8.72 (d, J= 2.0 Hz, 1 H, 7.77 (dd, J

= 8.4, 2.4W0Q01/963p9  7.41 (dt, J =6.0, 8.0 30 Hz, 1 H), 7. BE/IsB4(xh  2H) ,
7.26-7.22 (m 1 H), 7.06 (ddt, J =1.0, 2.7, 83 Hz, 1 H, 6.66 (d, J =
16.0 Hz, 1 1- ). 6.47 (dd, J = 15.8, 9.8 1 H), 5.62-561 (m 1 H), 4.55
(dg, 2 5 NOv 20QL WD 01/96330 PCTI UsQl / 190 -46 J = 4.0, 6.4 Hz, 1 H),
3.27-3.24 (m 1 H), 2.80-2.75 (m 1H) 256252(m 1H, 2.02- 1.97 (m 1
H, 1.78 (d, J = 1.5 Hz, 3H), 1.69- 1 9 (m 1H, 1.50-1.45 (m 1 H, 1.41

(d, J =6.4 H, 3H), 0.92 (t, J = ,E]H) Using a simlar procedure,
conpounds of the follow ng structure wgéﬂ@@%ed o H5 W wherein R', R22,
R23 and -Ware as defined in the tabIeO(ME i 8 methyl, Et is ethyl, Bn is
benzyl): Ex. R2R23R'WHRVMS M H+ 10AHHH3 ~F 10BMe- CH20BNn" 484. 2299 H F

~ 10CMeH CH20Bn\ 484. 2294 F ~ 10DMVeHE 92 1CEMeMeHG378. 1870 F
10FMeHMe378. 1870 ~F 10GweHH364. 1714

Step 1: To a solution of oxazole (75 !, 1.1 mmol) in THF (2 ml) at -78 °C was added
a solution of 2.5 M BulLi in hexanes {465 ul, 1.2 mmol, 2.2 eq.) and the mixture was
5 stirred for 30 min. To this was added 0.5 M ZnClin Et,O (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 ul, 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,Cl (60 ml) and extracted with EtOAc (3x20 mi). The
combined organic layer was washed with brine (20 ml), dried over MgSQ,, filtered,
evaporated and purified by preparative TLC to provide 28 mg of resin.
HRMS: 367.2025 (MH"), calculated 367.2022 '

15 Exampie 13

Step 1. A solution of Preparation 5 (80 mg, 0.15 mmol), Et,N (26 ul, 0.19 mmol, 1.2
eq.), bis(diphenylphosphinoc)propane (3 mg, 7 umol, 5 mol%), Pd(OAc), (1.7 mg, 7.6
pumol, 5 mol%) and vinyl n-propyi ether (85 ul, 0.76 mmol, 5 eq.) in DMF (1.5 ml} ina
20 sealed tube was heated at 100 °C for 2 h, cooled to 1t and stirred with 2N HCi (2 ml)
for 2 h. The mixture was diluted with aq. NaHCO,, exiracted with EtOAc, dried over
MgS0,, 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 rt. The




F 10HMVe- CH2OHHt 394. 1821 ( ~ F W 01/96330 -47 2 5 NOV 2001 PCTI US?%%@Q
A sol ution of Preparation 4 (100 nmg), 2(tri-n-butylstannyl)pyridine

.and Pd(PPRQ3) 4 in toluene (5 m) in a sealed tube wg bbled with

N. and heaWe(%ig%&g 120 C overnight. The nixture was dil utedf @Fﬁﬁ”%ﬁ’.ﬂzwmu,
extracted with Et OAc, dried over MpSO™4, filtered, concentrated and the

resi due was chromat ographed wth 2% CH3OQ#gH2Cl 2 to provide 83 ng of resin.

The resin was dissolved in THE (5ml), cooled to -78 C, a solution of 1 M

LHVDS in THE (290 |) was added, stirred at O Cfor 1 h, then cooled to -78
C. To 10 this was added a solution of (1

S) - (+) - (104 rﬁ&fﬂ?@%ééjﬂﬂtﬁab!'v%ﬂ?(%&'NIF-I‘EI"(%S(rﬁ@ a!m)extfthéré‘:wuth/ﬁtD@rc @i OTrhi gtheor

about 1. , uenched ition o{ n ?ted w th
Et CAc. The compined qrwe@ [37Y Wﬁe‘?s‘ﬁéﬂ"%j withirines 10@mi e@”%@@yeﬁ\/ﬂ@aﬁu eer ed,
concent r at gpnaBfirkftR &S tHilR sl WhE dﬁﬁe@ ephiative MC icp ﬁi‘vﬁdﬁ 13 2Ag Bt

Simi | ar pr GUEGABPOUHASS a1 Baia HaFBsrpdl u%%ﬁ%kr@ SRy 5

wherei ngWis as R & ad A3k 1@d_f ~+J
11B' 3995175@, %Hu?ﬁgzﬁggmg%gm}eba e Aol Bofpou Prepa

NOCHs Ex. 13-2: HRMS: 387.2300 (MH')

Example 14
Q OH H

0

&
_ N
N
&
A mixture of Preparation 5 (100 mg, 0.25 mmol), imidazole (35 mg, 0.51 mmoli,
10 2.0 eq.), copper(l)trifluoromethanesulfonate 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 1t, diluted with ag. NH,Cl1 {40 ml) and extracted with CH,Cl, (3x10 ml).
15 The combined organic fayer was washed with brine (10 mi), dried over MgSO,,
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:
o]
OH H

Ex. 14-2: HRMS: 386.2286 (MH")



WO 01/ 96330 -48 PCT/US01/ 19025 Step 1: To a solution of oxazole (752I M@é
nmmol) in THE (2 mM) at -78 C was added a solution of 2.5 MBuLi in I“? r¥
(465 |, 1.wowmtle332.2 eq.) and the mixture was 5 stirred forrCIysHi/mo230 this
was added 0.5 MzZnd 2 in E40 (4.3 m, 2.2 mol, 4 eq.) and the m xture '
stirred for 30 mn at -78 Cand 30 mn. at_0 C Step 2: Separately, to a
suspensi on of Pd(PPh3)2C 2 (37 ng, 0.05 mﬁﬁ‘) in THE at 0 C was added 2.5 M
BuLi in hexanes (43 41, 0.11 mml) and the suspension was stirred for 20 :
mn. This solution was added to zincate of Step 1, followed by the 10
product of Preparation 4 (200 ng, 0.5 nmnol) and the m xture was refl uxed
overnight. It was cooled, diluted wt | ] (60 mM) and extracted with
Et OAc (3x20 m). The conbined organi cQ ayprywas washed with brine (20 m),
dried over MgSH4, filtered, evaporate rified by preparative TLC to
provide 29 ng of resin. HRMS: 367.202% ( cal cul ated 367.2022 15 Exanple
13 OOH HNOH Step 1: A solution of Pr h 5 (60 ng, 0.15 mol ), Et3N
(26 1, 0.19 mmol, 1.2 eq.), bis(diphefylth Eéphl no) propane (3 ny, 7 mol, 5
mol %9, Pd(OAc)2 (1.7 ng, 7.6 gnmol, 5 nmol% mnd vinyl n-propyl ether (85 I,
0.76 mol, 5 eq.) in DV (1.5 M) in a 20 g€aNed tube was heated at 100 C
for 2 h, cooled tort and stirred with 2N (2 M) for 2 h. The mxture
was diluted with aq. NaHCO3, extracted with QAc, dried over MSO,
filtered, concentrated and the residue was ‘purf‘l"fl ed by preparative TLC to
provi de 25 ng of ketone. Step 2: A solutionfNo¥ the product of Step 1 (13 nm,

36 nol) and hydrAomjiktane otPaEpdmtion Sh{1oD gde.5a8mmpl), ZriteN800 ma, By56 dinnel,

pcrT usoL, 10033): GRSk 1 18 ik ot rmar mﬁﬁfaﬁﬁ%@%ﬁo@eﬁ%ﬁﬂﬁ@ﬂarrgmpsée;fgd

wi t h Et BAc mgxQ31imhinolt temolibirin DB ¢1Qan) and ,6x ( 1@631|Wh$’b€6) i a Isealadrwbelo

) orcon a0 HEBy BB by & noRACER} S5 ori, L, LAY AoERodbA 1 e

373.2113 ( Miiftjed w@h&t&&ce(d 5¢ml) ;ar@mashegmig H.G (Ma%ml)pbnnedﬁ@ &l Hiried over

fol I ow ng q@aEBey Nfltdrsd PERIraRd Ahd the crude product was chromatographed with 30%
EtOAc-hex to provide 800 mg (93%) of arylcyanide.

10 A mixture of the arylcyanide (100 mg, 0.28 mmol), NaN, (115 mg, 1.77 mmol, &
eq.) and NH,CI (95 mg, 1.78 mmol, 6 eq.) in DMF (2 mi) in a sealed tube was heated
overnight at 120 °C. it was cooled to nt, diluted with H,O (10 mi}, extracted with
CH,CI,, 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

Step 1:

To a solution of compound 31a (wherein W is 3-fiuorophenyi) (480 mg, 1.2
mmol) in CH,CI, was added 1M solution of BBr, in CH,Cl, (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 aq.
NaHCO, (100 mi), brine (100 ml), dried over MgSO,, filtered and evaporated to give
the crude alcohol.



NOCH3 Ex. 13-2: HRMS: 387.2300 (MH) Examle 14 QOHH L/ N A mi xi GrN@vami
Preparation 5 (100 ng, 0.25 mml), imdazole (35 ng, 0.51 mml, 10 2.0 eq.),

~copper (1)t syd buswasgret hanesul f onat e benzene corrpl ex (13 ng, @cPABoiabs 0.1
eq.), 1,10-phenanthroline (46 ng, 0.26 mml, 1 eq.), dibenzylideneacetone (6

ng, 0.026 mmol, 0.1 eq.) and Cs2CO3 (125 ng, 0.38 mmol, 1.5 eq.) in
rn-xylene (3m) in a sealed tube was bubKb®d with argon and heated at 130 C
overnight. The mixture was cooled to it, diluted with ag. NH4Cl (40 nl) and
extracted with CH2A 2 (3x10 m). 15 The conbi ned organi c | ayer was washed
with brine (10 m), dried over MySO™, filtered, concentrated and the

resi due was puriThescrudye giceips veds dasﬂﬂv@dtm@iﬂﬁ)@ (2 MR conlpd 0P Cotndifc,Oi t ] e

oo, B ot it e S BT Bus By AP R RaRo el 02,00
396. 2286 ]gl\&mc) ERNFONOW, 20684mmidh) 3éq9 6@3@r|§ﬁﬂ'lrlg6(@1,ab9025hﬂ@emlxturmas@meﬁ
car) " P JBEY ER0 R B il 28, KRGO R ReATY iR s sPufBRueg

g égloedS fggedrmdsaven?dgs ;zlltme%euapqmmd(arw the) resictirerwas (:ma?natoglamme@/?vnutztnu?e
was cool ed t Af)?ﬁ) w&m(ﬂé@m 1%8%??3%51 C%%:I%vmwﬁlh@ﬁ% (3x50
m), brine f('BMSﬁ@% ‘c&SEe@adméatedlﬁjﬁmB 2iltered, evaporated and the crude
product wasg @? pnat ographed with 30% Et OAc-hex to provide 800 ng (93% of

O ekl L 0 A e 55, 615
a Sﬁahgg E 8 waraMmt'eml WHEENireltat ®0 °t?fcbor<na h|nt§ord§?% t@ﬁtOHm@tequfH H @I(Botrﬁlgit
Mas pur i1 e%PCE1 hacied il é&%‘m? i ThEPRENer QranE aver R el
sol i d. HRVDrirg8R0208 3dddibveckigdOu ﬁNeWc@ﬂG@ﬂreﬂtéd Rramrifietitoy preparatwe
TLC to provide 27 mg of resin. To this was added K,CO, (32 mg) in CH,OH-H,0O
mixture (2 mi of 8:1 v/v) and the solution was siirred at rt for 1 h. The mixture was
15 diluted with H,0 (30 ml), extracted with EtOAc (3x10 mi), and the combined organic
layers were washed with brine (10 ml), 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 methyi, Et is ethyl):

Ex. = RZ R W HRMS
(MH")
16C H -CH,OH Et Tép 410.2138
16D H | CH=N-OH | Ejp 423.2090
16E H |-CH=N-OMe | Ejp 437.2235
16F H {-CH=N-OEt | Et Té,[—‘ 451.2396




OAc 9, H Step 1: To a solution of conpound 31 a (wherein Wis
3-fluorophenyl) (480 ng, 1.2 mol) in CHZCl 2 was added 1 M sol utiog 50'*0\@@9‘3
in CH2Cl 2 M@ ow963B¢ 11.7 mol, 10 20 eq.), and the m xture rEfT/USEad%63r 2.5
h, then diluted with ag. NaHCO3 (100 m). After stirring for about 30 mn.
the organic | ayer was isolated and the aquggus | ayer was extracted with
CH2Cl 2 (2x40 m ). The conbi ned organic | aygf was washed with agq. NaHCCO3
(100 M), brine (100 m), dried over MgSH, filtered and evaporated to give
t he crude al cohol. 2 5 NOV 200L WD 01/96330 PCT/US01119025 -51 The crude

al cohol was di ssol ved—+nCH2GH2(12- 1) —e6ooledto-0C—and-As20—(225, 2.4

nmol, 2 eq.) was addedtg®! | qwedHby] DMBA,QB7 np, 0.24 miplg O 52@12075 hnd
Et3N (0.5 nl, 3.6 nmol, 3 eq.). Affer stirring Fbr a

2 h| the mxture
was diluted wth BtEAe (80 n‘.), warS-het—w-th G Naictco \L/\\J:} &
brine. The solution was 5 dried over MgSH4, filtered, evaporated and the

d h . 00 ) . 0 ¢
Beanpl o To-A as LeARnRGdptthiiipds Sl abithe of i B546e Tathihie 7
A ni xture oinvextiorpl in egchy thelerm "active eampoundicissignates argomposnehedformulalo
eq.) in HWA (1 m) was stirred at QAMPI% A4 Fable led to rt, diluted with

H2O (30 m) and extracted with Et : e conbi ned organic | ayer
was washed wNeh brine (20 ningredientd over MySO4, mi@.@ﬁbd,_ﬂxﬁﬂﬁgm/ trated and

purified by ep \G?E' o provide 27 ng of resigp To tkipy was added
K2C03 (32 ngl)ofi n%&l— Ebgrrhaxture (2 mM of 9:1 v/v) and the solution was
stirred at rt2forlactepe WHE ni xture was 15 diluted witd® H 20 (38 n),
extracted witd EtCwo $taxah,d-oad Gradel ash 108wbi ned organic |aygrs were
washed wi th bri neasi®imPurificd Wateover MgSO4, filtered, concentrated and
filtered through i 0 provide 17 ng 2% of anple 16-B as
a resin. HRI\%: ﬁgﬁ%&cfﬁéﬂﬁoﬁ{?‘g&% 410. 2131 Usi ng ggsi m | arﬁgrocedure, t he
conpounds wi th tHdagoesiom Stpagaieucture were 20 preparded 22 237w

Total 300 700

5 Method of Manufacture
Mix ltem Nos. 1 and 2 in suitable mixer for 10-15 minutes. Granulate the mixture with
ltem No. 3. Mill the damp granuies 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 Item 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 mg/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 ltemn 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 [SHIhaTRAP




wherein R3, R22, R23and Ware as defined in the table Me is nethyl, AZE% é
eth 1): Ex. RBR22R23WHRMS MH  16CH- CH2OHEE 6F410. 2138 16DH CHEN- OHEt F423NB0HA
16EH CH=N- QM5 Bl b635+37. 2235 16FH CH=N- OEt Et F451. 2396 WO 01/ 9?@@%509;90;56 oH
- CHZOH Et 25NOV2004 PCT/ USOL/ 19025 426.2075 The foll ow ng fornulations
exenplify sonme of the dosage forns of this invention. In each, the term
"active conpound" designates a conpound ofS3F-ornula |I. EXAWPLE A - Tablets
No. | ngredi ent ng/ tabl et ng/ tabl et 1Active Conpound100500 2Lact ose USP122113
3Corn Starch, Food G ade, as a 10% 3040 paste in Purified Water 4Corn
Starch, Food G ade4540 5Magnesi um St earate37 Total 300700 5 Met hod of
Manuf act ure M x A{pErFIRIENAY(FiRII2Y )-NHs (1 08hhg) and di0% &d/A (505 nm‘ghwees

G dnul ate the m e ..da | es

coarse scr eRiFPERS @é{' E’W hz%d Bg a@H.;)dulspprqpé((lpeﬂgglléwne ﬁ?/% a'iHaé(ﬁﬁ @ I es
Screen the afraohddgoamlItrﬁmmﬂnneen@mamyhcmuinmogemmnmemmtw Trien gasi(842 or
10-15 m nutegﬂ Add,.l t em

mixi ure o HERebEt Meeaas it g askofplchvas St ESomd PR for2 Fours.

EXAMPLE 5B . -AtGhp sohesetidon bhmea@aemmheadxbeswmmm removed and the reacted

peptide solution was diluted with DMF (0.5 mi) 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 fritiated peptide ([3H]haTRAP) was dissolved in

10 0.5 ml of 0.1% aqueous TFA and purified by HPLC using the following conditions:
column, Vydac C18, 25 cm x 9.4 mm [.D.; mobile phase, (A} 0.1% TFA in water, (8)
0.1% TFA in CH3CN; gradient, (A/B) from 100/0 to 40/60 over 30 min; flow rate, 5 ml
fmin; detection, UV at 215 nm. The radiochemical purity of [BH]JhaTRAP was 99% as
anatyzed 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 NaCi, 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 mi 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 dithiothreitol, 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-HCl, 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



1Active Conmpoundl100500 2Lactose USP106123 3Corn Starch, Food Grade497$ 0V 7
4Magnesi um St earat e NF47 Tot al 250700 Met hod of Manufacture Mx Item 'g ﬂm

2 and 3 i nV0 8LU9B3bl e bl ender for 10-15 minutes. Add Item Nd’CT/!éls{)anebzaik fbr .

1-3 minutes. Fill the mxture into suitable two-piece hard gelatin 15

capsul es on a suitabl e encapsul ating machig&l. The activity of the conpounds
of formula | can be determined by the foll ng procedures. In Vitro
Testing Procedure for Thronbin Receptor Antagonists: 20 Preparation of |
NlhaTRAP 2 5 NOV 2004 WD 01/96330 PCT/ US01/19025 -53

A(PF- F) R(ChA) F(:hR (12-Y)-NH2 (1.03 na) and 10% Pd/ C (5.07 g were suspended
in DVF (25099FFn a@%pwvaﬁl@%d RYP a9 REmerpbrane prefrinyRealein gapseniiatigéhed
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[ 3H] haTRAP INMSQ)asftest campbyudsiwbye fipther diluted irh100%1aMEOtinlass attspredsd i c
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steps were rto(;,s;grgfép ly ighi gte@ Qy,ﬁgrb Compounds were tested at three
15 concentrations (0.1, 1 and 10 yM). 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 Universali
Harvester and were rapidly washed four times with 300 ul ice cold 50 mM Tris-HCI,
20 pH7.5, 10 mM MgClp, 1 mM EGTA. MicroScint 20 scintillation cocktail (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 uM) unlabeled haTRAP.
The % inhibition by a compound of [3HJhaTRAP binding to thrombin receptors was
25 calculated from the following relationship:
% Inhibition =
Total binding-Binding in the presence of a test compound x 100
Total binding-Nonspecific binding

Materials

30  A(pF-F)R(ChA)hR)Y-NHz and A(pF-F)R(ChA)(hR)(l>-Y)-NH2, were custom
synthesized by AnaSpec Inc. (San Jose, CA). The purity of these peptides was
>85%. Tritium gas (97%) was purchased from EG&G Mound, Miamisburg Ohio. The
gas was subsequently loaded and stored on an IN/US Systems Inc. Trisorber.

MicroScint 20 scintillation cocktail was obtained from Packard Instrument Co.
35



approved bi ohazard safety conditions. Platelets were centrifuged at i@@ @8@
for 20 mnutes at 40 Cto renove red cells. The supernatants vvere2d ¥1
and centri fw@edssat 3000 x g for 15 minutes to pellet plateberasofioatel ets
were resuspended in 10 MM Tris-HCl, pH 7.5, 150 mM NaCl, 5 mM EDTA, to a
total volune of 200 ml and 25 centrifuged %; 4400 x g for 10 mnutes. This
step was repeated two additional tines. PPatel ets were resuspended in 5 mM
Tris-HCl, pH 7.5 5 mMEDTA to a final volune of approximately 30 m and
wer e honogeni zed with 20 strokes in a Dounce honogenizer. Menbranes were
pell eted at. 41, 000 x g, ,re%uspended in 40-50 M 20 mMM Tris-HCl, pH 7.5, 1
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respect i veldjig URING HaAvagdoama.(Blooshsamplesiace cofierted &, 0,130, @0, KHCN 20, 18G4m
EGTA, 0. 1 %aB58bo, S8 fiin BAbItbaRG, 6 Hmidf i 88k 0s RYRwie sty compounds

were further diluted in o DVBO.  Unl ess ot herw se ndi cat e Nl of

di | uted coRPSRAALSR N9 heoRRHOSoMNIS ¥ied inmiasierpintmg the plasna ceppeaiRglian Pbn
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by the addigti of 100 /if of . nes (40,ug protein/well). The binding
was not sit%gﬁoéésr‘ﬂmelei qlsfﬁctngg % DVBO. Conmpounds were tested at three

15 concent VéholerBlo6d Aggrégaticsh: 10 , pM . The pl ates were covered and
Yerporature. PadkdrdrCRloBesBliet BadbpFio BShF oPSaNFLonf bt tpaf/og M
1 hour in Ghronplegywhalehicnsd aggregomieder. | Sirnlitarsdushnthaingzedance dlacveds &l
using go Pagieiffddih!dafihdib 87481 ¥RESAbod 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 ui) and the aggregation curve is recorded for 10
minutes. Maximum aggregation in 6 minutes following agonist is the value recorded.
In vitro Piatelet 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 77:453-463 (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 yg/mi apyrase to inhibit aggregation. Aggregation was performed
35  at room temperature in buffered saline supplemented with 0.2 mg/m! human
fibri{wogen. Test compound and platelets were preincubated in 96-well flat-bottom

Blo




Harvester and were rapidly washed four times with 300 NI ice cold 2 mm‘
Tris-HC, 20 pH 7.5, 10 MM Md 2, 1 nmM EGTA. M croScint 20 scintill ?
cocktail (298¥963i%s added to each well, and the plates werRCHBH{18RSi n a
Packard TopCount M croplate Scintillati on Counter. The specific binding was
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of [3H haTRAP binding to thrombin receptors was 25 calculated fromthe
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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
20  diluted in binding buffer (specific activity = 180 Ci/fmmol; New England Nuclear,
Boston, Mass.). The final ligand concentration in the binding reaction was 0.48 nM.
Following 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-weli cell harvester (Hamden, C1).
25 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).

30
Using the test procedures described above, representative compounds of
formula | were found to have thrombin receptor IC5g 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
35  nM, preferably 1-200 nM, more preferably 1-100 nM..

The % inhibition by a conpound




Whol e Bl ood Aggregation: A 0.5 m blood sanple is added to 0.5 nl OfSSNBV"Zqﬂ?
and warned to 370C in a Chronol og whol e bl ood aggregoneter. Sinultaneously
t he i nmpedance ectrode is- 20 warnmed in saline to 37C. The_hl ood npl e
with a sti W%Q?Jﬁ?@ place in the heating block well, the irrp%ﬁyﬁg@”z)ﬁ‘?ctrode
is placed in the blood sanple and the collection software is started. The
software is allowed to run until the baselgme is stabilized and then a 20
91 calibration check is performed. 20 0 is equal to 4 blocks on the graphic
produced by the conputer software. The agoni st (haTRAP) is added by an 25
adj ust abl e vol une pipette (5-25,ul) and the aggregation curve is recorded
for 10 m bgﬁain?/am mum aggregation in 6 mnutes foll ow ng agonist is the
val-ue recorded. n vitro Platel et Aggregation Procedure: Platelet
aggregation studies were performed according to the nethod of Bednar et al.
(Bednar, B.1. Condlcampound @epiegeniediby thenstr@inrabforynuld. M, Throm Res., 30
77:453-463 (1995)). Blood was obtaipnedgfrom heal t;ny human subj ects who were
aspirin free for at |east 7 days by\vehi puact ur ¢* usi ng ACD as anti coagul ant.
Platelet rich plasma was prepared,p Ron at 100Xg for 15 m nutes
at 15 deg C Platelets were pell et R’ 3000¥g and washed twi ce in buffered
saline containing 1 mM EGTA and 20 943 pyr 2 to inhibit aggregati on.
Aggregation was performed 35 at rog gnp ratBf'e in buffered saline

suppl emented with 0.2 ng/ M hunman RiBrin Jeqet Test conpound and platel ets

were preincubated in 96-well flat-bottom 2 2004 WO 01/96330
PCT/ U50$/ 7§62%Ph%f@%ﬂ%'?'§é\?w %qce@gaW?rﬁfﬁte@?reﬁgg‘&%ﬁri"on was initiated by
adding 0.3,uM haTRAP or 0.1 Umn onbin and ragpfdly vortexing the m xture
using a Lab Line Titer Plate(SHg ‘W%spﬁ,gépl‘fe))n 'ﬁ ent aggregation was

[ ta

nmonitored as in ' l.ight trans e at  40% npHAHadd BP X dfl ate
Reader. 5 In i\C/ZO An%i t;li‘rh)r Procedure: ‘Tests in the ﬁ?n%ﬁne@rgagégﬁi ndgma

model in nud 1,)ar € conducted according to the procedure reported in S
Even- Ram et ., NatWfe Medicine, 4, 8. (1988), p. 909-914. Cannabinoid CB2
Recept or Binding Assay  -MNHPRYRN§ aks&Me human cannabi noid CB2 receptor was

carried out usi ngeldigle goRaedls eopresSheyah bprionalidcdbld 6996, J. Phar macof Exp
e T8 e ibbopy il T4 SRS AR sl FRRLSners S2 152,
in DVS@0 then setisadRy diluted in 50 mM
R1 and R2 are independently selected from the group consisting of H, C1-Cg
alkyl, fluoro(C4-Cg)alkyl, diflucro(C4-Cg)atkyl, trifluoro-(C1-Cglalkyl, C3-C7 cycloalkyt,
Co-Cg alkenyl, aryl(C1-Cg)alkyl, aryl(Co-Cg)alkenyl, heteroaryl(C1-Cg)alkyl,
heteroaryl(C2-Cg)alkenyl, hydroxy-(C1-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl, amino-
15 (C4-Cg)alkyl, aryl and thio(C1-Cg)alkyl; or R and R2 together form a =O group;
R3 is H, hydroxy, C4-Cg alkoxy, -NR"R", -SOR16, -S02R17, -C(O)OR17,
-C(O)NR18R18, C4-Cg alkyl, halogen, fluoro(C1-Cg)alkyl, difluoro(C1-Cg)alky!,
triflucro(C+-Cg)alkyl, C3-C7 cycloalkyl, Co>-Cg alkenyl, ary{C1-Cg)alkyl, aryl(Co-
Cg)alkenyl, heteroaryl{C1-Cg)alky!, heteroaryl{C2-Cg)alkenyl, hydroxy(C1-Cg)alkyl,
20 amino(C1-Cg)alkyl, aryl, thio{C4-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyi or
(C1-Cg)alkylamino(C4-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-C4 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-Ce alkyl;
30  fluoro(C1-Cg)alkyl; difiuoro(C1-Cg)alkyl; trifluoro~(C+-Cg)-alkyl; C3-Cv cycloalkyl;



Tris, pH 7.1, 3 mM MO, 1 nM EDTA, 50% DVSO. Aliquots (10 ul) of 5 NOV.20
each-diluted 15 sanple were then transferred into individual wel Ig cN‘ JU"
96-wel I m onpdiidegso pl ate. Menbranes from human CB2 transf eqicgeygiighdsk cell's

(Receptor Biology, Inc) were resuspended in binding buffer (50 M Tris, pH -

7.1, 3 MM MdA 2, 1 M EDTA 0.1 % fatty acid free bovine serum al bum n)
then added to the binding reaction (-15 ug®®$m 50 ul per assay). The
reactions were initiated with the addition of [3H CP-55,940 20 diluted in
bi ndi ng buffer (specific activity = 180 G/ mvol; New Engl and Nucl ear,
Boston, Mass.). The final |igand concentration in the binding reaction was

0.48 nM  Huwtermayoigalkyt ubatarocycloalkylosubistitped dyue e Ogoalkyl, s alkepyh Q¢S 1-

S o P 5145 B e PO Dl PR IR LEN AR R AR O LR

Mach 3U 96-amgloxyrBP1- amafwdstrmteu(qaawﬁ@nceaalyyl betappan(Canesalk@spied 10 ti mes

ot I B A SRR ORI A St s

Omi sci At 2©s)alﬁyht(ch+(és Ryl amm\Od(Q:sCa)@"aflT@d(fémﬁe Harpinede aCe)atkyl; thio(Cq-
Scintillati@ C ok e Nﬁmﬁie Ct@H NongRiTear

' FS%‘? n%“@ P 20b
bi ego, Ca) .- ; ﬁ% AgaRF et aatetisi Fan e %% BEhE P

conpounds Ofner me;l@cé)aw eNHOORBo-N1R8E) Fl“BOHBh@nyleCw R HLQO@@HV?I' ues
(i.e., the conc [ ha50°/ N of thronbin receptor was
observed) oPG(R &Q@ﬁﬁ &%é@ﬁﬁ"y fggﬁﬁl\ﬁé more preferably 1-20 nM
AR A T AR i AR SR
D conp Naaaglawf Vb é‘ﬁrteyd e e bt a0a ey sq e B
phar maceut i tbnelgrwupcoaplsabg of MagameCEg,f 01-\mpalkyh C1Fad aIkcmy anda@POR1/, aryi
wherein RL | ﬁer%lr? gajacen{ célggn)sr}orm 'afing wetl;\ a me%?yleneg%xy grbup, -C{O)NR4R5 or
heteroaryi;
15  R2l-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
C3-Cs alkylene group or a methylenedioxy group;

R4 and RS are independently selected from the group consisting of H, C1-Cg
alkyl, phenyl, benzyl and C3-C7 cycloalky!, or R4 and RS together are -(CHz)s-,

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

R6 is independently selected from the group consisting of H, C1-Cg alkyl,
phenyl, (C3-C7)cycloalky!, (C3-C7)cycloalkyl(C1-Cg)alkyl, (C1-Cg)alkoxy(C4-Cg)alkyl,
hydroxy(C1-Cglalky!l and amino(C1-Cgalkyt;

25 R7 is H or (C1-Cg)alkyl;

R8, R10 and R1? are independently selected from the group consisting of R1
and -OR1, provided that when the optional double bond is present, R10 is absent;

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

B is -(CH2)n3-, -CH2-O-, -CHoS-, -CH2-NRS-, -C(O)NRS-, -NREC(O)-,

30—\ cis or trans {CHa)ngCRI2=CR123(CHp)ns or ~(CH2neC=C{CHns
wherein ns is 0-5, na and ns are independently 0-2, and R12 and R12a are
independently selected from the group consisting of H, C1-Cg alkyl and halogen,;

X is -O- or -NR®- when the double dotted line represents a single bond, or X is
H, -OH or -NHR20 when the bond is absent;




the single dotted line represents an optional double bond; the doubj B0V 2004
dotted line represents an optional single bond; 10 nis 0-2; Rl and R2 are
i ndependently selected fromthe group consisting of H Cl1-C6 alkyl,

fl uoro(Cl-C6)al kyl, difluoro(Cl-C6)al kyl trlfl uor o- (Cl1- C6) al kyl, C3-C7
cycloal kyl, ~C2-C5 al kenyl, aryl (Cl-08)d@%yl, aryl (C2-C6)al kenyl .

het er oaryl ( Cl- C6) al kyl , heteroaryl (C2-Co) aI kenyl , hydroxy- (C1- 06) al kyl ,

(C1- Co) al koxy(C1-C6)al kyl, am no- 15 (C1-C6)al kyl, aryI and

thio(Cl-C6)al kyl; or R1 andR2to ether forma =0 group; R3 is h/droxy,
Cl- C6 al koxy, ¥N|%1®R'~S {HSHR16, o&pam,m ce@mywneo(mmmmﬁ@_

i 71 or dpoEsBajS RISty bEYEEbng nontdb Ahse g 0 NOR ) o iy
ﬁ”élr g )?2( éli%g'l)i)kﬁys ), @v&sﬁlkw)m)(ul WNHR Niet er oar yI ( C2- C6) al lkenyl
(>C/31- CG%IaI koxy(%l- é&bééatyﬁm@?’%%f’%%aéﬁ gﬁéﬁé r&%&é% %Eg@ﬁwﬂ

), (H R ~), =0 or =NOR' when the optlonal double bond is

R'" when the double bond is present; Is a nono-, bi- od r)q;gcl i C

het er 6ar dbpOpaliyl HREIRS tDro-QW?aNbﬁIEﬂEb@WaMtoer'ﬁo I3 carb&% atons
and 1 to 4)%eégroatorrs I ndependently selected fromthe group consisting of

I S

N, 0 and rein aring nitrogen can forman Noxide or a quaternary
group wit - aid RS i) HooC 1~ GpediRyln Het is attached to B by a carbon

atomring ne rein e, Het. qgrou S substituted by 1 to 4
substi t uent Sn‘o,gve 'ﬁ?fg‘bf;mﬁ‘a‘é’ﬁf PWQ@I@E‘W (%tferr%ﬁd't he group consisting of H;
Cl-C6 al kyl; 317 IRier 96@?1‘9@r@|!hdéperdm‘nﬂlr@étdcﬁd fe6jratheydroup consisting of H,
trifluorqg é_%sa(%ﬁa @{)ﬁ %ﬁ 7 cycl oal ky 2 5NOV 2004 WO 01/96330 -58
PCTTUSOl/(.:L t X”cl? het er ocycl oal ké_z subst i | tuted by C1-C6

al kyl10 C2- C6 aR¥isyHi, caes(myi pb?aylkpenz&thr G{O)REer €80aRReny ! ;

g% e?f)ﬁ'r §,|C:(1 CSG%;% éytﬁ %#gﬁﬁ%%rﬁtg% @Q%@ehﬂ?%btecrg&frﬁﬂ'{ t!ﬁbgjgﬁu? @gﬁs@ﬁﬁ{é ofirF

het er oar wvdmgep Gpddeseye@@Fc@)awgam—NQm Gy B abieyl( tce:eWamWrCa)ﬁikWamP 5

ce) al( gl ) @Z@ k¥flyArBiFg) @rti azgjdmw (c& Ce)- alkylamlno(01-Cs)aikyl di- ((0_1-C2 o
al kenyl o HEHCEATE 5¥ oy Clye B, -l RIS,

- G—lZ@@-lZGFﬂ-JSOﬁEW}ﬁ]\H'ISk@bCHQGF ma)dmaﬁ -G(eNGFE’W%nyI
phenoxy- (Cl-C6) 3

COC(R6) 2C(O) N %'(%? a{%jc@?lme e‘%lﬁ% %ﬁnﬁe group €0 %5@ Wdrogen

R*-(C, -Cw)alkyl R*(C,-C,;)alkenyl, R"‘ ~(C, C,D)alkynyl R7-hetero-¢ycloalkyl, R*-aryl,
R*-anyl(C,-C,)alkyl, R**-(C,-C,)cycloalkyl, R*~(C,-C,)cycloalkenyl, -OH,
-OC(O)R®, -C(O)OR™, -C(O)R®, -C(O)NR*R™, -NR*R", -NR*C(O)R”",

20 -NR™C(O)NRR?, -NHSO,R®, -OC(O)NR*R®, R*-(C,-C,alkoxy, R*-(C,-C.o)-
alkenyloxy, R*-(C,-C,,)alkynyloxy, R”-heterocycloalkyloxy, R*~(C,-C,)cycloalkyloxy,
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

25 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 —SO, -, provided that when R and R" form a ring, the
optional double bond is absent;

30 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,-C,,)-
alkenyl-C(O)-, (C,-C ,)alkynyl-C(O)-, heterocycloalkyl, R*-(C,-C,)cycloalky!, R*-
(C,-C,)cycloatkenyl, -OC(O)R®, -C(O)OR™, -C(O)R¥, -C(O)NR*R™, -NR*R”,
-NR®C(O)R”, -NR*C(O)NR"R®, -NHSO,R™, -OC(O)NR™R”, R*-(C,-C,,)-alkenyloxy,



10 Cl1-C6 al koxy substituted by (Cl-C6)al kyl, am no, -OH COORLl7, -NHCOORL7,
-CONR4R5, aryl, aryl substituted by 1 to 3 subst ut uent s mdependentZInyBV 2004

sel ect ed fwmmb@g group consisting of hal ogen, -CF3, Cl-C6 @d¥ide/199:=Co
al koxy and - COOR17, aryl wherein adjacent carbons forma ring wth a

met hyl enedi oxy group, -C(ONRARS or heteroaryl; 15 R21-aryl; aryl wherein
adj acent carbons forma ring with a nethyt&hedi oxy group; R41- het er oaryl ;
and heteroaryl wherein adjacent carbon atons forma ring with a C3-C5
al kyl ene group or a nethyl enedi oxy group; R4 and R5 are independently
selected fromthe group consisting of H Cl1-C6 _alkyl, phenyl, benzyl and

C3- C7 cycl ®if4@ %—éc Jalkaylary, BS-heterecheloaliyiexy( BEGL-C,)29cioaliniys, RT-(C,-

(R S ARG RS oI RSB, ther e

attached;
al kyl , pheﬂﬂ =N@B! (B?) cycl oaI kyl, (C3-C7)cycloal kyl (C1- C6) al kyl,

Cl-C6) al k C | | R7
(G, 002l Koy (CHCR 8l ke sl i @‘abﬁegeﬁ!}&"% s g 595*%%‘
gr ogp c5n3|dmydg)g§£0m1e%%§bdky¢% gw&g@ﬁ%ﬁg@(ﬁénﬁ Nﬂ)tgggam

a1 o( Q1. 06) AryiCREA CRGIgRI- R SRR Rk R@ek"' -
hal o( C1

"RG0 -  RaIeE, v Al C ) x5 ol (OB RAC ACOT

=C( CH2 ‘ Fﬁeé:ﬁ_ﬁ;@| 9%&

Rg:(Za aa 28 % r%(cﬁ? Détk@l’ gg‘tjgﬁ ?%r% grgrr% consi sIslC\r{\qggccl)jfamle-lﬁt CI-C6 al kyl
and hal ogerforrﬁtaifélsed mBﬂ"Y OWIQUPhe doubl e dotted |ine represents a

si ngl eqpond, or p&is1 bl or @éu@étatub'hﬁ%ﬂd@ﬁ@fdéﬁl S186tedSraIAB igrodh BoMEltirg 04
-59 Y is =0, Cl- C6 aI koxy) when the double dotted
line repr éﬁmﬁéoéﬁ%lf:%% ‘BGH% gmgh,ﬂﬂ‘yt he bond is absent, Y is =0, =NOR',
(H H, (H o, R’f& 13Bor A $libstitudrtis aldepentiently GHlectdtiién) theR;r‘i)u cofistating
then Lie, SIS SSRteReE @ Blathe ROTE g T00 12
R15 is H or Cl- 8" kytirogens-Obl @OGE,)alkery; al kyl , phenyl or benzyl; R17,
R18 anqgR19 are padepesdeH {ihsifidil FlidpeRibhily sBicdid HRRTIR §ittpYorldisting
of hydrogen, (C.-C,)alkyl, -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,)-akkyl, R*-ary|C,-C,)-akkyl, R®-(C,-
C,)eycloatkyl, R*(C,-C,)cycloalkyl(C,-C )alkyl, R*-aryl, heterocycloalkyl, heteroary,
20 heterocycloalkyl(C.-C,)alkyl and heteroaryl(C,-C,)alkyl;
R® is hydrogen, (C,-C,alkyl, OH-(C,-C,)aiky! or (C,-C,)alkoxy;
R* is 1 10 4 substituents independently selected from the group consisting of
hydrogen, (C,-C,)atkyl, -OH, halogen, -CN, {C,-C )alkoxy, trihalo(C,-C/)alkoxy, (C,-
C,)alkylamino, di((C,-C,)alkyhamino, -OCF,, OH-(C,-C,)alkyl, -CHO, -C(O)(C,-C,)-
25 alkylamino, -C(O)di((C,-C,)alkyl)amino, -NH,, -NHC(O)(C,-C }alky! and -N{(C,-
C.)alky)C(O)(C,-C,)alkyl;
R* is hydrogen, (C,-C,)alky!, halo(C,-C,)alkyl, dihalo(C,-C,)alky! or trifiuoro(C,-
C,)alkyl,
R* and R* are independently selected from the group consisting of hydrogen,
30 (C,-C,alkyl, aryl(C,-C,)aikyl, pheny! and (C,-C,.)cycloalkyl, or R¥ and R* together are
—(CH,),-, -(CH,),- 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,-Clalkyl, aryl(C,-C,)alkyl, phenyl and (C,-C,.)-cycloalkyl, or R* and R* in the group
35 -NR®C(O)R™, together with the carbon and nitrogen atoms to which they are
attached, form a cyclic lactam having 5-8 ring members;




Cl- C6 al kyl, phenyl, benzyl; 10 R20 is H Cl1-C6 alkyl, phenyl, benzyl,
-C(OR6 or -S02R6; R21 is 1 to 3 substutuents independently sel ect eé SENON 04

‘the group jogdspng of hydrogen, CN, CF3 - OCF3, hal oge 6
al kyl, ml 563>!‘3y (Cl- C6) al kyl ani no, - ((Cl- (36) a| kyl )Q'n‘,?'”bj%lﬁ‘g‘

am no(Cl C6) al-'kyl , (Cl-C6)-al kyl am no( C1- C6) al kyl, -((C1-

C6) al kyl ) - am no( C1- C6) al kyl , hydroxy- (C1-€&3 al kyl, - COCRl?, - COR17,

- NHCOR16, 15 - NHSO2R16, -NHSQ2CH2CF3, heteroary! or -C(=NORLl7 )R18; R2z and
R23 are independently selected fromthe group consisting of hydrogen,

R24- (C, - Cl10) al kyl , R2-0"(C2-Ct0)al kenyl, R24-(C2 C10)al kynyl ,

R2' - het er o- cycl Bl ieyll to 4&Re8bsiityents imdependantly, seisytat Kiam tegrqupsconsisting of

"0 0] NrsorEY gk E SN LAERY. G CHRR TSR SR g (OURY
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(C3-C, )cycl oal k&hyis H aBHO0, C(0) R0, -C(O NR30R31 - NR30R31,
-NR30C(O) R31, -NR SOC(O)NRS R32, -NHSOZRSO - OC( 0) NR34R31

R24- (Cz- C1Q) - al kenyl o 01/963 0 -60 .2 2004 [LUSO1/:1 1

Roa- (o CIE.) al Ky PPMBRYAG o Rk NSRRIy & C-Cs alkyt, R ' H¥and R

CR:2§9 (C|155CI hf@héﬁbﬁ lﬂ»ﬁs Eﬁlzi@%(@al or@)-Cy clilkoad ; kﬁgg’@'ﬁmglﬂ?fﬂ@gcs alkoxy, -
cycl oa n i's or

substi t uen nt?éf;é‘n @ﬁ%’ a{gﬁ@ f%wﬂ*&hw%‘r oup consisting 5 of

hydr ogen, heterocycl oal kyI hal ogen, - CN, -C(O NR17R35,

2 ’c\':R?’g% SI) kér ( Cs@“?@?é}‘ﬁg%&@rﬁ léogrl 5 %Heré;cg’fhgc?o%?e 884t53 ng re&@sghéyé single

bond, X is -O- and Y is =0,

.

20
4, A compound of any of claims 1, 2 or 3 wherein B is -CH=CH-; Het is pyridyl,
W-susbtituted pyridyl, quinolyl or W-substituted quinolyl; and W is C4-Cg alkyl,
R21-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,,Jalkynyl, trifiuoro(C,-C,)-alkyl, trifluoro(C,-C,,)-alkeny!, trifluoro(C,-
C,.Jalkynyl, (C,-C,)cycloalkyl, R®-aryl, R®-aryl(C,-C )alkyl, R*-arylhydroxy(C,-C,alkyl,
R*-arylalkoxy(C,-C)alkyl, (C,-C,)-cycloalkyl-(C,-C )alky!, (C,-C,)alkoxy, (C,-

30 GC,)cycloalkyloxy, (C.-C,)aikoxy(C,-C,alkyl, OH-(C,-C )alkyl, trifluoro(C,-C,)alkoxy and
R¥-heterocyclo-alkyl(C.-C,)alkyl.

B. A compound of claim 1 selected from the group consisting of compounds of
the formula




C6) al kyl, hal o(C, - C6) al kyl (C3-C7) cycl oal kyl (Cl1- C6) al kyl, 25

hydr oxy(C, - C6) al kyl, (C,- C6)al koxy(C, -C6)al kyl, and R41 het er oar yl% BQVQWh
R25 groupswintipicent ring carbons forma fused nethylenedKﬁmmmgﬂmup 10
R26 is 1, 2, or 3 substituents independently selected fromthe group
consisting of hydrogen, hal ogen and (C, - al koxy; R27 is 1, 2 or 3
substituents independently selected fromitfe group consisting of hydrogen,
R28- (Cl- Cl10) al kyl, R28-(Cz C10)al kenyl, R25-(C2-C10)al kynyl, R28 is
hydrogen, -OH or (C, -C6)al koxy; 15 Reg is 1, 2 or 3 substituents

i ndependent|y selected fromthe group on%lstlng of hydrogen, (C, -C6)alkyi,
-H, (C -0C5)al koxy and hal ogen; R30, R3l & dHﬁgﬁ are i ndependently sel ected
fromthe group consisting of hydroge £10) - al kyl

(C, -Co6)al koxy(Cl-Ct0)-al kyl, R25-aryl y)Aal kyl, R33 (C3- C,)cycloal kyl,
R34" (C3 C7)cycl oal kyl (C, - C6) al kyl , R25-far ,HH%terocycIoaIkyI het er oaryl ,

20 heterocycl oal kyl (C, - C6) ai kyi and het er oaryl (C, - C6) al kyl ; R33 IS hydrogen
(C -Co)al kyl, O+ (C -0C6)al kyl or (C, -C6)al kgxy: R35 is 1to 4 substituents

i ndependently selected fromthe group consi §fithg o hydr ogen, (Cl-C6)al kyl,
-OH, hal ogen, -CN, (C -C6)al koxy, trihal o(Clg )alkoxy, (C, - Co6)al kyl am no,
di ((G - CB)aIkyI)anlno -OGF3, OH (C1- CB)al ky O (C, -0C6) 25

al kyl ani no,where) &\(RE, R“é@)ﬁdwﬁrﬁeﬁﬁ mflnemhe-fwmf@ | auskmetaﬂdEf is

-N((C, - 5 1S hydrogen (C, -06)al kyl,

hal o(C, - C5)ahgwfkqggkgﬁﬂ?§EEE%$§¥¥§§ﬁEr T ||qgn0(c Lb)a%}yr, ht? and R38
are independently sel ected ffomthe—grovp—fponststtagrot—hytrogen,— 30
(Cl-CB)ai kyl, aryl (C, -C6)alkH, phedd¢ and| (C3ECL5)cycl oalkyl, or |[R37 and
R38 together are -(CH2)4-, (CPQ)S or -(QHZ)Z NR39- ( CH and farma ring
with the nitrogen to which | they| are attached; R39 and RA0 &Fe i ndependently
sel ected fromthe group consisting hydrogenE (ClJCB)aFkyI,
aryl (C, -C6)al kyl, phenyl an C3} C15) - cyci pal kyf or R39 R40 itn the
group 35 -NR39C(O) R40, together|wth the uarbon and nit a.g atods to which
they are attached, form a cyctreitactamhayrng Ty nuuUETb 45NOV2004
WD 01/ 96330 PCT/ L' SO1/1902;| t61 R41Me 1 tp 4 Ehbsuﬂuent i_sdeperident | y
selected fromthe group congistipng of hydfogen, (C, {C6) i
(C -Co6)al koxy, (C -C6)al kylpm.nol  di ((C -CB)alkyl)aning = 3,
OH (Cl-Co) al kyl, -CHO and pheqyl; Me Et

H Me Et ““’“f

OH Me Et

OH Me - Et

OH Me Et
Z g




R42 is 1 to 3 substituents independently selected fromthe group c%@w%&
of 5 hydrogen, -OH, (d-C6)alkyl and (C, -C6)al koxy; - (c)43 is -N ,
- NR3OC( O Rgp 01798530C( O NR3' R"2, - NHSO2R30 or -NHCOOR'; R44pi$rukhi/{o63L0
al koxy, -SOR16, -S02R17, -C(O OR17, -C(O NR18R19, Cl-C6 al kyl, hal ogen,
fluoro(Cl-C6)al kyl, difluoro(C,-C6)al kyl, trifluoro(Cl-C6)alkyi, C3-C7
cycl oal kyl, C2-C6 al kenyl, aryl (Cl-C6)al k§B- ary! (C2-C6)al kenyl ,
het er oaryl (C1- C6) al kyl, .10 heteroaryl (C2-C6)al kenyl, hydroxy(Cl-C6)al kyl,
am no(Cl-C6) al kyl, aryl, thio(Cl- C6)al kyl, (Cl-C6)al koxy(Cl-C6)aikyl or
(C1l-Co)al kyl am no(Cl-C6)al kyl : _and RA5 is H C1-C6 alkyl, -COORI6 or -SO2.
2. A conpound of claim1 wheyiein n M% zZero; tis C1-C6 kyl; R4, R8, R10
en; RD is H OH

and R* 15 are each hydrogen; or Cl-C6 4l ko -~ R3 i 9 hydrogen,
OH, C1-C6 al koxy, - NHR $ lﬁr C1y1C6 al kyl; jand R4 is|(H, r (HaQH. 3. A
conpound of claim1 or 2 whereih the doublle dotted l{i ne repkesentis a single

bond, X is -0- and Y is =020 4 A conpound of _any (ol Cct-t ns 1, {2 or 3
wherein B is -CH=CH ; Het ig)l'ﬂ)y idyM,e W§;usbt5tt utedq pyridyl, quijnolyl or
W substituted quinolyl; angd Wi$ Cl-C6 al kyl, R21-aryl jpr R41-hegteroaryl.
25 5. A conmpound of any of [claips 1, 2 3lor 4 wherein R Mnd R3A3 are

i ndependently sel ected frohUHpe gr o consi stigyg of |OH, C,c-;'g:lO) al kyl ,
(C2-C,0)- al kenyl, (C2-C10)al kynyl, trifl uoro(Cl-Cr7Q)-a ;
trifluoro(C2-C10)-al kenyi, {trifluoro(C2 €10)al kynyll, (&#C, )cycljoal kyl,
R25-aryl, R25-aryl (C1-C6) al % R25uar yl hydr oxy( C1- @6) al*Ryl ,
R25- ar yl al koxy( Cl1- C6) al kyl 1C,)-cycl oal kyl - (C, - ¢6) a |, (C1l-{C10) al koxy,

(C3 30 C )cycloal kyl oxy, (€1-C6)al koxy(C11C6)al kyl, |OH t&>&p) al Kyl ,

trifluoro(C, -Cl)al koxy andjRZ7iheterocyciio-al Ky (Cl-Coral Kyl. 6.} A conpound

of claiml selected fromt hQ*é;r pup ¥€nsi sfi ng ©Bf conpo of the formula

25 Nov 2111 WD 01/96330 PECTIUSP1/ 19025 -62 W wherein 2, RS and W |
are as defined in the foll d@wing|table (Me|is nethyl,| Et Ts ®thyl,} Ac is |
acetyl and Ph is phenyl): R3R 2223 W f O

OH Me Et """T |
N
OH Me Et “""’i
N |
_ OMe |

OH Me Et

OH Me =2

OH | Me Et .
(o
OH Me Et
~N.
©/\ OMe




HWeEt Cl1=3 HwEt F HWEtF HWVeEt A HWeEt CI- HWEtCl CI HHPh F HIVEEth 2004
OHVEeEt M2 OHVEEtL Me OHMWEEts 2 5 NOV 2004 WD 01/96330 PCT1US0111902 -'E]g
OHMVEEt T ~sWOOHKASBIOT ~ | N OHMeEt| CN OHMeEt 6, CN OHMVeEt  OHWEHYUS01/19025

-84-

OH Me
OH Me
H H
H Ph
H Ph
OH Me
OH Me
OH Me
OH Me
OH Me
OMe Me
OH - Me
OH Me




N OH CHVEEt Ve CHVBEt N OH CHVBEt N OVe OHVBEEN.' OH OHMBEE\ N, v 4wV 2004
01/96330 2 5 NOV 2004 PCTI USOl/ 19025 - 64 OHVEEt OH OHVEEt (~r OH HHEt F | ~
'HPhME6 HPhR 41 foks0HVEEL N, OEt OHVEEt OHMVEEtt OHMEEt OHMVEER

1
OH MEEt OH OONBEL- D 5 NOV 2004 WD 01/ 96330 PCTI USO1/ 19025 _6%@55{’%25

-85-
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OHVeEt OH OHHEt M@ OHHEt 6, F OHHEt OHMeEti ~ ON OHWweEtp, CI OHHwWel ~ O—lHIYEf'ﬁSmYZUm
OHHVeN OHMeEt A F ~ OHHVeMe OHHME. - OHMVEEtTi ~ ~ 'oH OHMEEtN-OWVe 2 5 NO
2004 WO 01mEmeRw3sCTI U 501/ 19025 - 66 OHMEEt &N, OEt OHMVEEt Gd1@dAb@s

N OHMEBEt' N S

OHMVEEt N QOH OHMeEt No OHMEBEt N OHMWeE |

-56;
OH Me Et e
N‘OEt
OH Me Et “’”‘f
OH
OH Me Et IEJ
T
OH Me Et )
| (] oH
OH Me Et ““;:“
r°
OH Me Et Ay
) -
OH Me Et '
&
N~
OH Me Et e
H Me Et T
N\;O
OH Me Et ",E,"
7
N
OH Me Et ,i]
W
HyC——N
OH Me Et N
NANH
N=N
H |-CH,-OAc |-(CH,),-Br “”“f
F
H | -CH,-OH Et “’"‘f
F
H | -CH,-OH Et “’”‘f F




| J HVeEt' N O 1-J OHVeEt N OHMeEt H3C N OHMVEE#I'I1 N NH N=N Q)
H CH2- OAc- (CH2)Z Br6 F H- CH2-OHEt 6 F H CH2-OHEtF |~ 2 5 NOV 2004 V\DOl/ @%
- 67 PCTI USQ/ 1R H CH=N-OHEt F | ~ H CH=N- OMeEt F OH CH2- OHES &4 1egpounds-
of the fornula se%mherein R', R22, R23 and Ware as define d;n he table (M
is methyl, Et is ethyl, Bn is 5 benzyl): I§272R23R1WHHHI , F Me- CH OBn Ho-

H |-CH=N-OH Et "’“f F
H |-CH=N-OMe | Et "f F
o8

OH | -CH,-OH Et

and compounds.of the formula

wherein R", R®, R® and W are as defined in the table (Me is methyl, Et is ethyl, Bn is

5 benzyl):
R* R* R" w
H H H ‘;"&
F
Me |-CH,0Bn ’ &
F
Me H -CH,0Bn T&
£
Me H Et &
F
Me Me H &
F
Me H Me T&
F
Me H H py
O
Me -CH,OH H "&’
F__|
7. A pharmaceutical composition comprising an effective amount of a compound

of claim 1 and a pharmaceutically acceptable carrier.




2 F MeH CH20Bn6 , F MeHEt F MeMeH F MeHMe6 ,F MeHH F Me- CH2OHHI F 7 V7
phar maceuti cal corrp05| tion conprising an effectl ve anmount of a corrpounaﬂ gq“‘
claim 1l anw@oydsasonmaceutically acceptable carrier. WO 01/ 96380/uS6 81905
NOVTOl 4 PCTIUSQ /19025 8. The use of a conpound of claiml1 for the
preparation of a nedicanment for inhibiti r%nt hronmbin receptors. 9. The use
of a conpound of claim1l1 for the preparati of a nedicanent for 5

i nhi biting cannabi noid receptors. 10. The use of a conpound of claim1 for
the preparation of a nedicament for treating thronbosis, platelet

aggregati on, coagul ation, cancer, inflammtory di seases respirato

di seases. 80 11. H@%%@SPW%M% mn? *&ﬁrﬁ@?@rﬂoﬂrﬁ ap‘?”@ﬁﬁ& lnfro f a
medi canment lﬁtﬁb!tm%r’tmmﬁ ra¢dstoescl erosis, restenosis, hypertensi on angi na
pectoris, arrhythma, heart failure, nyocardial infarction,

gl onerul onephritis, thronbotic stroke, thronboenbolytic stroke, peripheral

vascul ar digseasqhe @&¥ Qbé @bmmﬂnemf&:laurrhw@r&m@ prepatdtiohtdfs meyidanest f0b

| upus yth osus I e s¢l erosis, diabetes, osteoporosis, renal
i schemé @%@BQ&I h§%$ RG8PEYSal i schemia, nephritis, inflammtory

di sorders of the |ungs and gastrointestinal tract, reversible airway
obstructi °Yp. Chtr?lréi tfseagft Q g%m%rou%oo CclaiH T for the preparation of a medicament for
treating thrombosis, platelet aggregation, coagulation, cancer, inflammatory diseases
or respiratory diseases.
10
11.  The use of a compound of claim 1 for the preparation of a medicament for
treating atherosclerosis, restenosis, hypertension, angina pectoris, arrhythmia, heart
failure, myocardial infarction, glomerulonephritis, thrombotic stroke, thromboembolytic
stroke, peripheral vascular diseases, cersbral ischemia, rheumatoid arthritis, systemic
15  lupus erythematosus, multiple sclerosis, diabetes, osteoporesis, renal ischemia,
cerebral stroke, cerebral ischemia, nephritis, inflammatory disorders of the jungs and

gastrointestinal tract, reversible airway obstruction, chronic asthma or bronchitis.



