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invention relates to hinbacine derivatives, which can

be useful as thronbin receftor antagonists in the

treat nent of di seases assoclated with thronbosis,

at heroscl erosi s, restenosis, hypertension, angina

pectoris, [ r

echer o, SHeRMEINRECERTOR ANtAGONSES EASER,
cancer . TONOTHIE MOBIRIEDOTRICYCIAGOINET © Faii B ACHYE known
as protease activated receptor-1 (PAR-1) antagonists.
gvention also can be useful as
or inhibitors for the

t I’IQﬁst;b?%@énﬂﬁvéd?@h%la@ééjtoﬂli|ﬁfﬂiabinle~°deri$ﬁﬁ\§é§7\/m|drUd§bJ$be useful as
eryt hemat-osus, nultiple sclerosis, di abet es,

thror@@ﬂ SEpRAtELARIAgPRIAkS iN T%H@wnt@éd%aws assasiated with thrombosis,

athe@gélgfédﬁér Srb%t%ﬂ?ﬁ% e}t%nQ% héhébﬁ &eg ??@ft Ja, heart fail

cerebrais;sch%ca wtroke, a'taur@hiegm\dmta/esdl@éaws anel\(mnsebl “Ehrarrrblmyeceptor
structi chroni c asthma and bronch

: The )
anta o SIR TS 41 KON S PoloA59 BHARIReEaRROrT (BB DLatagaRists. The
comSEURs 6t tiinvahorF 8B A h us@ul‘%@%dﬁ nbﬁmk){bg(\ngt) PedEPYSY ifhibitors

variety of activities in different cell

for thertrentmient of ieapradeid asthetisrayatenio lupusereematosuss qutiple
scler8? lsl ?ltgﬁglg 8s°te9 @%Eﬁg} i ‘?ls%h rl'néa a% Géﬂr%@t?dé@(,ﬂé&gb@ ischemia,

nephinherlaﬂammaempeﬁswdemhﬁnhé th@Hblnld gasuepitestinantragipand tespiratory
be useful in &#e treatnment of thronbotic,
traCt:glfﬁolr%‘?fﬁ&t‘SPfi‘S revRraibigaieyvay ebstruciinn. ‘FhrBF‘G;ﬂSéﬂ‘mﬁé‘antWQ'éCh'“s The
r

mvertqio?n ng&ﬁle‘?%tﬁﬁo érr%%’%g?iggleéongbo%gfog\gt %}gyﬂy ?"Jld cpmpounds.
Thirrwedmbin isdaepndo hane agariety oﬂompwltneesn Hifeecrideeil types. Thrombin
i, dentified based on st.ruct 20 act, vit dj es

recepiiots M AURE pEepiHR SR 5N MpesERduinar Rl fascular smooth

musdl&eems, ernﬂoth'eﬂal deE RAUAWreRastt. A is thetefde dxpédtedthatIfrombin '
(1996), p. 4879-4887, tetra.- and enta géldes are

recepfpsan @al%wwé:enlgseéwtleme trﬁatmmt@ feem inflammatory,

e B8 RER  Erb A Bt bS5 AR sorers i whi

thronhbih rasdstsaeneatopplay (& pathologiatrabe. ’

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-cinnamoyl- -

p-fluoroPhe-p-guanidinoPhe-Leu-Arg-NH2 and N-trans-cinriamoyl-p-fluoroPhe-p- .
guanidinoPhe-Leu-Arg-Arg-NH2. Peptide thrombin receptor antagonists are also-
disclosed in WO 94/03479, published February 17, 1994. Properties of himbacine

derived compounds that are thrombin receptor antagonists have been described.
(Chackalamannil et. al. J. Med. Chem., 48 (2005), 5884-5887.)
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guani di noPhe- Leu- Arg- Arg- NH2. Pepti de t hronbi n
recegtor antagoni sts are also 25 disclosed in
WQ 2008899232 publi shed February 17, 1994. Proper??%@s%i)f‘”/‘)znss’

hi nbaci ne derived conpounds that are thronbin

receptor antagoni sts have been descri bed.

(Chackal amanni| et. al. J. &d. Chem, 48 (2005),

5884-5887.) WD 2008/ 060372 PCT/ US2007/ 021259 2
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S

Iupus’si‘(ééFyzfﬁéorg?tgsu%?fgﬁlg?’bcscléggggo%%?%t%?i@%@ﬁd@ena sns?éa'n"a’l REtBemia, cerebral
strokeeeesebedl ischegtia,aglephritisrietiaramatary liésorders rof e lungs | and

gastigtofETIrakY pfd PENRIEGy WachORaldshPSodT 9o revergile ainway

obstrdction, ddirenic dsthnisan® BrrehhisgRaG. W@ﬁwe@b%w MdoO them 6(8),
chronl c asthma and bronchitis

(199§ 635 Benaq g HolecuEs hAragoiony, ShHaa0 MBI ar
P 0 S5, H nbaci ne, a
p:}%réfqa el et dikalorPOithe folfflud - 1 TDAEI NS 2
H3CIN n\H 15 H3Q\" f2eH identified as a
muscarinic receptor ant ag ’ ¥ total synthesis of
(+) hi nbaci ne is. pckal amanni | et al .,
Am Chem Soc.

has been identified as a muscarinic receptor antagonist. The total synthesis of (+)-

-himbacine is disclosed in Chackalamannil et al., J. Am. Chem. Soc., 118 (1996), p. 9812-

9813.

Substituted'tricyclic thrombin receptor antagonists are disclosed in US 6,063,847,
US 6,326,380, US 6,645,987 (WO 01/96330), U.S. Serial No. 10/271715 and U.S. Serial
No. 10/412,982.

SUMMARY OF THE INVENTION

The present invention provides compounds represented by the following formulas:
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W@ 2686033 US 6, 645, 987 (WD 01/96330), U.S. SBFT/HP20QH021259
10/ 271715 and U.S. Serial No. 10/412,982. SUMVARY OF
THE | NVENTI ON 25 The present invention provides
conpounds represented by thé followi ng fornulas: WD
2008/ 060372 PCT/ US2007/021259 3 -NH2 OHHH O HH

OH Hp HHHp 00@O0O0 H=Fi PHI—&:Fl \FO
NI—IZ(I}I}}
H

Nl NH ~ 0 RIF'i < HHOO® \ F
%ff Hﬁﬁd}w H*p,t@’ o 0
| Q o
H_\H Hé\ﬁ HiR
7 v
\1\l \‘\l \‘\l




/] OHHQ QHHHOOO

F WO 2008/ 060372

F kk,

\

J OHHp HH NGHUSW/p1259

H\ FF OHHNOO gH

\ HNH\ \ F\ F\ F




P

o
-
2

FTHP H H H

9
el
=
N
)
o T
S
w.H
= O
UH~
i o
I

pd
[
ir

Op Op DM:

z
T
T
e}
Q
£
T
T
O

LL
LL
w O
w O
ToZi
HumHH
T T
I
HH
HO
1%
\&
oF

WD 2008/ 060372 PCT/ US2007/ 021259 5 H




PETAUSEO0E 021259
H
o
H
F

=:H N y-c'
pHHHQ OHH
OO HHHHH\

HHQ

-0.0O

I T

JOHOHHO/ OP

=
O O
CT.
O
OHNAJ OHHPpPJ O

FOHHOQ
H
F

\ F\ F\ F,
_A
° R O —~
6

Q

WD 2008/ 06037
729P

HHHHH Fi

WSR2 H H 0-/

<A
0

F\F\ FHQ OHH
(OO

\ F,
HOp Op OEz HO
Hemp-/ O H H NO-/

H H HH




I
I
O

o
8

T/lezqqﬁozlzw

=



HHRHHHHF\ F\ F\ F,
HOOHHHOO~"' OOOO"'""
WORBIEM2FE\ F, O 0 HHHO J
O0O0O0O0O0O OHj" HHHHHHH
2008/ 060372 PCT/ US2007/ 021259
H OHHN<O"OHHH08/
hi HHH—F\FF, ., OHI
HH - HHL p-/ oog'/oo
HHH:HW B \uF FN.‘K

JOOQ)

HHHp~ OHHHJI p
HFi\Fi ~O HHH
1 0 PCHURRUT/ppI259




\1\V I\l kki F, \ FFF, H~O
N~NO- OHHNOQ OHUO~ 0000
W@2¢08{86037% 7 WD 2008/ 060372 PCT/ US20
NHO-/ HHH- OHHNO- OHH
HHHFFFF OHHH JHH

0 O0OO0O000 H~{ HHE®i

0-/ OHHHOF HHOHH
HHHHOD, Ilk, FF

m . . O _
g: POoSI t 1 OoNsS \e§ m"

¢ohpound of vé:f the inwenfiilgh and at Eeéégione
phar maceuti cal | yjacceptabl e carnjier are al so provi ded.
i gt i on can besygef ul
' al so knawn as
r eclept or




ant agoni sts. Thronbin receptor antagoni st conpounds of
t he Present i nvention can have anti-thronbotic
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dysfunction, periodontal diseases or wounds, or a
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receptor play a pathological role. In particular,
conmpounds of the present invention are used to treat
acute coronary syndrome, nybcardial infarction or
t hronboti c stroke. Cbnpounds of the present invention
can al so used in a od to treat o 30 prevent
i Obe HM( h cﬁrﬁldpul é{y b\oass H P o7

£epl acement surgepy, pericardi @ nd aortic nepair
surgeries. In particular t he oresent i nventijon

* N preventin
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o'gil it edﬁm(ot_ghit A o~/
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dinal i nfarcti ¢
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and, peri pher al vacul ar di sease. \ I n anbt her
: &onpg'undsH Wi hg presen inveny i on, can \, bg—/
3d. {4 DY
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HAH her apeut i effective amd 15 of ‘afi 3ast one
canpound of the invention. In particular, the

rrady at i on- and/r,xlchem' cal i ndg e toxicity i ne or
e of intestingl fibrosis, pngdnonitis, and\

cositis. In a |preferred enbodi nent, the radj ation-
or chem cal duced t oxi ci is intestin

F , F , F , F
or a pharmaceutically acceptable salt, solvate, ester, polymorph, co-crystal, or polymers
of any of said compounds.

Pharmaceutical compositions comprising at least one compound of the of the
invention and at least one pharmaceutically acceptable carrier are also provided.

The compounds of the present invention can be useful as Thrombin receptor
antagonists, also known as PAR-1 antagonists, or as cannabinoid (CB.) receptor
antagonists. Thrombin receptor antagonist compounds of the present invention can have

anti-thrombotic, anti-platelet aggregation, anti-atherosclerotic, anti-restenotic anti-
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fibrosis. In another preferred enbodi ment, the
radi ati on- and/or chem cal -i nduced toxi ci ty i S
WOLZSYP937E. | n yet another enbodi ment, the radP%T/U§?1)07/021259
and/ or chem cal -i nduced 20 toxicity is intestinal
mucositis, intestinal fibrosis, intestinal radiation
syndrome, or pat hophysi ol o§cal manifestations of
i ntestinal radiation exposure The present invention
d
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present m\cfrmonroantquu&etpldeeme teratmest etabessdtaeid arthatis aiystmmlc lupus

e 5 AT bR O o) et
strokeosBebrdl isthehtig, nepheins, inflammhiator) dRsoRdérsi oIS fun@s aAbiS O
provi des et hods for reduci ng inflammation in a

gastrﬁmte@mal traet and respiatery yaskdisorders swehuas eguersible airway
radi ati on and/ or chem cal
omtr?%ﬁ?@%%?'ﬂé8@ng‘ﬁ§§ﬁ88%gj%hﬁﬁsst ering a therapeutically

efG@npbm&jsamfnheum@htlam cardstusens ferahp tr¢atnent dfilerombosis,
resent jnvention al so %QVI des

athe’i?é?'ﬁ&‘l%s'fr‘é?teﬁ%'ér @@eﬂe§§'l98 RROIDA PELIRESi glog)gtqs&ﬂelated
disordBAY, aByMinhih, ®eariiRRSedlar | bﬁc@&f‘&@ﬁf &B8base mﬁm REart failure,

was exposed to radiation and/or chem cal toxicit

Y,
acute eofenRE sipdseme {ASSI invecaidiehinfarption i glemesuleriepbiitis visrombotic

swokB B BermPhyiESbrs Bck it AFerdEeassseiopn einiypmoosis

venops ¢iseniboembiismya cardiovaycaldr diseazetazedsiafeer witle Holeh e
fi brogrol iferative tissue effects in a patient that

replagpmenbihesain Sisseminated iilavas Ay ceagybation syngromascerebral
mfar&?b?\o?rﬁ afrfé %?t—%ti?éb uﬁ&EanFh A ﬁfehﬁ}aftlsn}, astrogliosis, a

“adm ni s ering erapeut | cal I
fubroMamdeobf thte livea tidmeye Iw@momedum traoh syateamc lupus eErythematosus

multiggescﬁ’qrgglsr aﬁtbggﬁrg%is r%]agﬁfsggé%pr O des adltgFeo,lcﬁr%m renlal failure,
renaPaiscanl heebetdsig réh itheain, wmuérsmfmnmﬁfrbmlcﬁé@éteg Gidbetic
therapeutically effective anount of | east one

neurepatfyLAtielRl siieke, @eeehraldﬁchqrwaon@phréﬁbgmqeé,ﬂnelannma renal cell
carcuﬁﬁﬂn'a Hé&]opgﬁ{yaHaYlgngﬁt%QﬁB?g n'e%ur ﬁa&}lg a?\ﬁfﬁ‘?%reurotoxw

ncer cdl ore or Co
dlseaszescemndmmmlnmaes eﬁlzh@m’sanseasenaﬂnnflah’tmat@r;ddlsease or

cond%wng %éthg{% 5%ukgﬁfaa pr%q%@laé%b%ﬁeragogﬁés{ﬁg%{%épg@ﬁgﬁaﬁ rdysfunction

dlsoraléisrég%é A0Sk, kidﬁe?'?o?ldif@f, iffIERAAAIGR disofdePs 6 theMBngsSard
gastr%lnltcfz)stlnz;}pls%rgl)cr:rta rergé)lrator;) ;rggt' disease or condition, radiation fibrosis, endothelial
dysfunction, periodontal diseases or wounds, or a spinal cord injury, or a symptom or
result thereof, as well as other disorders in which thrombin and its receptor play a
pathological role.

In particular, compounds of the present invention are used to treat acute coronary
syndrome, myocardial infarction or thrombotic stroke.

Compounds of the present invention can also be used in a method to treat or
prevent a condition associated with cardiopulmonary bypass surgery (CPB) comprising

administering an effective amount of at least one thrombin receptor antagonist to a
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As used above, the terminflanmatory di sease or
condition includes irritable bowel syndronme, Crohn'
WRPLBAEY 2 nephritis or a radiation- or chenot h%?yﬁ§2007/021259

i nduced proliferative or inflammtory disorder of the

gastrointestinal tract, lung, urinary bladder, 15

gastrointestinal tract or other organ. The term

respiratory tract disease or condition includes

I r i
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t hm anbmerr‘emriosii'mem c@mpdumsfqhb@"r%sﬁm ﬂ’ﬂﬁéﬁtldﬁ&@ﬁ batuseful ina
i ssenj nat e

hor rone | acenent thera
methpﬂtf?raw%@m andeier 6&?%’\%’@‘1@'96? F hlor e@@@abmduced toxicity in non-
maliriah®1isduedR a FatEng inf e Spn&ﬁg%*d'n#:ﬁlssféf guz-{‘ﬂ"\'é'r utically effective amount

rheumat oi d art stro
of at fadst on¢ commund@f thef inveéntidni \Aemarﬂmwlafeghe ﬂadta@oGOamﬂ/or chemical-

induc#gil tﬁfs(’lltgit)z rC rtgbge th |Qfeg;h%l fgioués eérgeryg\om Osuagréucosms Ina
prefewéuté?nb@ﬂﬂienf ahé vdRatich 3@8/ot chefidalfidducetiqoxitignilintestinal
vascul ar honeostasis, renal WO 2008/ 060372 -

fibrogigsTin anwhen preterss embodimaniring radintenteand/erehemisaliiaduced toxicity
is ordf nﬁ?%% ﬁ IﬁgeﬁgﬁdtﬁePSMBﬁ@ﬂiJM thE S5 & aficH- a':rfc{/%emlcal-m?uced ‘
cerepra | rirtrs, cancer, nelanonn, rena .

em a
toxicmeislinteatimﬁlrmmmsnrseunemmhﬁbroml irgesilmal rddiationssyndrome, or

neur ode erat and/ |c di seases,
pathQRSRIGEA TEanesfuPRe o mipSinel ieiaton @xposace. an
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rracul ar degenerati on, psoriasi s, endothe

anursdryﬁ patiant Hratavil be&e(pgseﬁ is penguriantly epasryy omwvasm@osed to
radlahgrﬁ ARG REMical toxicity, comprising administering a therapeutically effective
amount of at least one compound of the invention. The present invention also provides
methods for reducing inflammation in a patient that will be exposed, is concurrently
exposed, or was exposed to radiation and/or chemical toxicity, comprising administering -
a therapeutically effective amount of at least one compound of the invention. The
present invention also provides methods for adverse tissue remodeling in a patient that
will be exposed, is concurrently exposed, or was exposed to radiation and/or chemical

toxicity, comprising administering a therapeutically effective amount of at least one
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di sorders of the lungs and gastrointestinal tract,

respiratory tract disease or condition, radiation
‘V9Pﬂﬁ6§?§2 endot hel i al dysfuncti on, perlodonta]r’CT/USZO(”/021259

di seases or wounds, or a spinal cord injury, or a

synptom or result thereof. It is contenplated that a

combi nation of this invent?®n may be useful in

treating nore than one of the diseases listed. 10 For
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therapeutically effective anount of a conbination of

disorger.| @Q@r@@ﬁwmgeqﬁe incdudes Rarkingan’slisease, amyotropic lateral
sl A asrSIBASe, RAELBY s ASeRPBIELLERLLY

POErthz eoihodinems of 118s iventiare alsoi rekste tmarrmsﬂh@d ohssmg an effective
amolin 01 a Feasgor?e tcgr%rpgﬁr? t# ael ||n er‘le’t]ltgnelﬁtcloveblna ion W|th one‘;jl E)r more
additional agents for the treatment of thrombosis, atherosclerosis, restenosis,
hypertension, angina pectoris, angiogenesis related disorders, arrhythmia, a
cardiovascular or circulatory disease or condition, heart failure, acute coronary syndrome
(ACS), myocardial infarction, glomerulonephritis, thrombotic stroke, thromboembolytic
stroke, peripheral vascular diseases, deep vein thrombosis, venous thromboembolism, a
cardiovascular disease associated with hormone replacement therapy, disseminated
intravascular coagulation syndrome, cerebral infarction, migraine, erectile dysfunction,
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney, lung
or intestinal tract, systemic lupus erythematosus, multiple sclerosis, osteoporosis, renal

disease, acute renal failure, chronic renal failure, renal vascular homeostasis, renal
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| east one conpound of the invention and an

anti neopl astic agent in a pharmaceutically acceptable
WQ29M8{06437hr e al so provided. It is further contBaplUatMeE021259

that the conbination of the invention can be provided

as 5 a kit conprising in a single package of at |east

one conmpound of the inventi® in a pharmaceutical

conposition, and at | east one separate pharnmaceuti cal

|sché}ﬁ|5P Bﬁbﬁéplﬂflaﬁ%mbhsﬂlﬁﬁeésc 8faBbfY ﬁé&r‘é'pﬁfhya%ﬂébral Js@roke cerebral
Al LED DESCRI PTION: I'n one enbodi nent, pr esent

lSCh&mlaenen)fUﬁISdC@@Q&bs@@lmﬁmu(mﬁsl ce&pamm@mewomthxe, malignant

tumo 5 eS‘t é%(%ig‘f‘:gr:ft{\/e%gr@i éfragg%ecﬁsc‘eas%é €%t§ﬁ1%e0l'}tlll\]8?£é Yaizheimer's

disedye;, anVitfleathmatry Biderns® 08 comditienfastiifia L@édccﬁh@Vrﬂac@Qddegeneratlon
throu hout this disclosure, t he terns, unle

psorl@ﬁﬁeewgeelIaisiysf#ap&m digordgis, pf tfeélvehd@rsqydﬁdumga ipftaramatory

dlsorkpf‘s ?ﬂﬁ@}l"iﬁé 4T 0 #or}‘gg%tg{btl ﬁggv‘%p.par% élgaggﬁ/sggégé?’gondmon

radnaTba flbmqnsq emdsthediak dlystunonwanpermdomml diszaseas or m;anuato*rla:spmal
iral centers, ore, exist

cord Giuat St o restit ihered *[tis Shiieanpiaia e combination of this

inverRioRr M8y BeNREiE in fre4tify Rbrd thanHETURE Bisthsédiisted.
invention as well as m xtures thereof, including

r deastieating antior prexsnting radigtion- asid/erehepriealdnduced toxicity in non-
maln%rﬁﬁ‘?ﬂ %L%qéilrr]é Ere%gg{ bggﬂqﬁ lﬂgllu%g%ﬁe nlbﬁ\éﬁgﬁﬂég}@g?‘g{ iﬂicrﬁ%d of such

treatmeobapeﬁedtl\m‘ ambum of rveomhbination ofcatripastainescomptiunal of the invention
bond or a f ri ngnsbot the Ci s- z?nd trans-forns

and gRe Qpinore e ?ﬁ%ﬁ?ﬁe fiept se'estegiiam the %@UQ&QBE'SBFQ of
Kepibalodr\Saliein), hgﬁfa%ﬁé’ “@Hggluﬂb &lUcPAfat@hdih rinses, iseganan,

separ at ed |nto 't i ndi Vi di astereoners on 25
Iactoteten,baesrsa and tretdilrfapliey.si cal cheni cal differences by

g on il s et b S g hp st e o R i

admidisyeniriy] fol & patieht in n&ER6f s WIEkSnAn aRffReHaF andntdf a combination
converting the enantiomeric mxture into a

of at dpass pap ceMAOUBD @ ihauinventory ant anethenantineplastip egent. aneone
o3 cBf A nE BN oot AMBrE B orerave
disordepsrgliomey InfrenoRterdinalsadimeantythe otied aobmwaétmgaqeat s interferon
and ttpm)édcreﬂlp}%lgfglggnvte r&lesorcrfe(z]lrl |\s/ Irr(ljle anorgél aﬂ grﬁee 8 odlment R1e other
antineoplastic agent is PEG-Intron (peginterferon alpha-2b) and the cell proliferative
disorder is melanoma.

Pharmaceutical compositions comprising a therapeutically effective amount of a
combination of at least one compound of the invention and at least one additional
cardiovascular agent in a pharmaceutically acceptable carrier are also provided.

Pharmaceutical compositions comprising a therapeutically effective amount of a
combination of at least one compound of the invention and a radiation-response modifier
in a pharmaceutically acceptable carrier are also provided.
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correspondi ng pure enantioners. Also, some of the
ounds of this invention may be WO 2008/ 060372

é&g@%é?l 021259 17 atropisoners (e.g., subBtTU§IW021259

bi aryl s) and are considered as part of th| s invention.

Enanti oners can al so be separated by use of chiral

HPLC colurm. Al |l stereoison®®s (for exanple, geonetric

i soners, optical isoners and the like) of the present

C .

es“’t“?r@Sﬁ%“%‘?%b*:“%gﬁﬂgﬁ@eﬁﬁpﬂé'"é%% PircBtica ehtofive amount of at
leastomiet gompangefdbe inwgntion and anfantineoplastic agent,in ayttarmaceutically

e ich exi s ue to asynmetric carbons on
acceé@?)feoaé\r’(rlgﬁg&m%%gmv@ecfnc| uding enantioneric forns
( whisGOrth@ncortérhplatitEthat thet dteniBRaRIIFE S tAE iRfNiiBRcah®e provided as
carbons), rotaneric forns, atropisoners, and

a kit gompisngdiaisingle paRkAgefat ieant enpicampouRfohthe inventionina
f t

pharffSEBRICE cbipBSHONHd leadibrd 20t o facs iRgFESmposiion
comgrising axargibwascular ageotipound of this invention »

i ncorporates a double bond or a fused ring, both the

cis- and trans-forns, as well as mxtures, are

enbraced within the scope of the invention. Al so, for

exa pl e, aII keto enol and i m ne-enam ne forns of. the

; fh | uded in the invention.). Individual

#5558 ARGl LSS ARPRIBHE et BYFRMR Wty
the absoertisted s@rlUcmual foenalds] orgsharinate@icalpbece@ableaared|este, ester,
ot her, or other selected, stereoisoners.

p°|yr‘7ﬂ@wcﬁ? Pé)fSt%leﬂE RRIYMEFS thREEGr esent i nvention can  have
LSS GRS aftne? Sht HbBEAA A AEISRAE BY s, LHesS otfidrhise

Recomrendat i 6ns e use
indicated| shalkbe understaod, to’ h@Nedﬂnejmbaamgsta‘sedéflried iniLsS Pub. No.

2003 ST PSP Bl FBTded Bnd PersBiopn BB, Srer s,

t qecdRnSounddof RIS iikvePlidh mBOsBHt&In efs@ﬁfhﬁ@h@%r @hiral centers, and,
prodrugs of the inventive conpounds. Pol ynorphic forns

there&ret BStip iRk stereaisameniafpensi dris interdest thta all stgrregisomeric

t
form§§* t‘Sh%I ﬁnepnc% i o%%?}'gqﬂ’e%ﬁ@égg%" s ﬁ\ﬂ&ur‘léggﬂ?%%fj?ncﬁ%dmg racemic
mixtyreg e parhvat e pmseﬁhmvemﬂmulnchdcﬂtmpmh p@sént ihbention embraces

ntio ar macol ogi cal erties; in
all geomgtnc ang pos¥|ongpsomers I9(9r exam e | a compound of this invention

incorporates a double bond or a fused ring, both the cis- and trans-forms, as well as
mixtures, are embraced within the scope of the invention.

Diastereomeric mixtures can be separated into their individual diastereomers on
the basis of their physical chemical differences by methods well known to those skilled in
the art, such as, for example, by chromatography and/or fractional crystallization.
Enantiomers can be separated by converting the enantiomeric mixture into a
diastereomeric mixture by reaction with an appropriate optically active compound (e.g.,
chiral auxiliary such as a chiral alcohol or Mosher’s acid chloride), separating the
diastereomers and converting (e.g., hydrolyzing) the individual diastereomers to the

corresponding pure enantiomers. Also, some of the compounds of this invention may be
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25 '"particular, the conmpounds of this invention can be
nor - seco hi nbaci ne derivatives useful as thronbin

WO 2RBI6%Y2 ant agoni st s. Conpounds of the i nvent PEHURAHY&021259
at | east one asymmetrical carbon atomand therefore
all isonmers, including enantioners, stereoisoners,
rotamers, tautomers and ratémates of the corrpounds of
this invention (where they exist) are contenpl ated as

atroﬁ&)n’i’@rbrlg doasrdbsﬁfutédqblﬁrylé)vﬁ?f %r‘érl:onai!)%ré0¥1 E?g S’ch‘? invention.

includes™d and | 1sonmers in ur e
Enandiomexs gae alsoried smpargtedameme:ofmhmahHé’tC cqtlarmar s can be

red.usin gnvent i onal 2008/ 0603
PReSisHRS 458 BERrl< SRmESISOdiers &Pl isamets ang! the fie) of
the p@éﬁérﬁ 8bmpolHAS (iREIuGRGitREde of tﬁ@rs'aﬁg%l\fdté‘é tdstd¥s and prodrugs of the
materials or by separating iIsomers of a conpound of

compaungisiasweeit as e saj@mlgahea@nmeﬁ)ersmltmm@rogmﬁéx $uo¢1 as those
which BTG o asYfReflo LS (BTHglS sHERRLs, mcuaing

enantiomeritiforms (Wreth atayaexysttegbh iimthecabseoe phasygmmetiocgrbens),
[ part of 5 this invention.

cont enpl at ed .as bein The
rotargey @%853%%%9"6?@9 ag@ diastereAmEHE M mcontemplated within the
scop@*b?'ﬂ'l’l?ﬁﬂ)eﬁﬂbﬁ s %mfﬂdnﬁﬁsohfér%g%%'a%u o?reo(ﬁﬁﬁge 4-pyr|dy| and 3-

ounds of the i ntion can nor - seco
pyﬂdulér Foaexemple fef compeund hfrtbmbnvem@@emmpomsag olnubleSbond ora

fusec{%’@ﬁ,r ﬁl?t&eg{ns gﬁ%gﬁxg?%rm aﬁxa%veiloaas( rﬂg&tér%,r reaeirpbraced within the

scope b they iventiar. Wisa) Joresraantploall iketonel &nd feiefehamine forms of.the
nmers, tautoners_and _  racernates of the conmpounds

t
Coméﬁ)ur‘%ﬁ@r?ﬂﬂ%‘ﬂﬁqddﬁ hepestiemey exist) are contenpl at ed
a9ndif 'uQQs BRddisdthersdf thd &YrﬁB of 1AE idVRKEBA , for example, be
s gt

i nc i Somers i1 n pure form an
substeaiinby tlee of otin@Ir ishinmersy eroeay bemM|mdasfor &xonplesas aarcetmates or with

o oGP S G0 PR P 5 G g car

havelthé & braR ToRfiglt¥itidd as aRARE] b{ﬂﬂwé RIPACS 991 Recofiménilions. The use
the invention. |Isoners may al so include geonetric.

of the tasmsr'salt’s ‘splvateheastardqubduigbend the liks, e%mtﬁr_\ded to e_qually apply to
the s\%ﬁ,'e%’qlpértg hous, 4R cF pﬁ)dﬁ’%g Bpgnﬁﬁﬁpr? Edsg?%fgisgﬁe]e?s,' YRS s Bautomers,

crystal anor pho
positionat isopiess, edcernatesionprodruys of thd inventiveveompounds.

Polymorphic forms of the compounds of this invention, and of the salts, solvates,

- esters and prodrugs of the compounds of this invention, are intended to be included in

the present invention.

The compounds according to the invention have pharmacological properties; in

‘particular, the compounds of this invention can be nor-seco himbacine derivatives useful
as thrombin receptor antagonists.

Compounds of the invention have at least one asymmetrical carbon atom and
therefore all isomers, including enantiomers, stereoisomers, rotamers, tautomers and
racemates of the compounds of this invention (where they exist) are contemplated as
being part of this invention. The invention includes d and | isomers in both pure form and

in admixture, including racemic mixtures. Isomers can be prepared using conventional
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Anot her enbodi nent of the invention discloses a nethod

of naking the 20 conpounds disclosed herein. The
WO 30080 d? at es can be obtai ned by the nmet hods PCT/US2007/021259

di scl osed in any of US 6,063,847, US 6,326,380, US
6,645,987 and U. S. Serial No. 10/271715, all of which
are incorporated herein by t&ference. The conpounds
may be prepared by several techniques known in the

techfflies, letRbF ré)cidi’iﬁg %Ph@éllyaétﬁ'e%?%EF(&&IQ&H%HS&E&%%@@%%&S or by

bel ow. 25 e 1l rations e constr
separatmgt|somer$@f@eompourhﬂaoi tmseinvention. eomers may ddsa inellide rgeometric

sombie RRFARE A BBl Bond BLGE e YEuTRGRRLS IO R B pounas o
this iftertiond whatHenenatdllind or érh@r o@u@eﬁi% Qe cérﬁt@nfd&tba\ﬂs%mg part of
abbr evi ati ons are used: , 4-di azabi cycl o( 2

this invertioBet ane 30 DBU; 1, 8- Di azabl cycl o[ 5. 4. 0] undec- 7- ene

pa RPN BB T RS R e ey S it ACSingigp propertes: n

particul @y, thed byrhpaunndsophthe dhiveatioDign b, drisesehimbicinedstidatives useful
HPLC: Hi g& Per f or mance Liquid Chromatography 5 LAH.
aS'th[?mh'i"JﬁP QRARGEIPRASEY i de LDA: Lithi um dii sopropyl ani de

Wd‘syéf th@"ﬁ\,‘eﬁhb!n hkﬂ/é( lat @agﬁéne E&yeRiAktrical carbon atom and

pheny Psel enyl lorid TEA: Triethylam ne 10
thereftprefalm@marfemqtuch@g enamlqﬂner'p'eshemw@nmer@r rfamerR tadtemess and

race@é{jer &%ggompounds of the invention (where they exist) are contemplated as-
being part of this invention. The invention includes d and | 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 the invention. Isomers may also include geometric.
isomers, e.g., when a double bond is present. Polymorphous forms of the compounds of
the invention, whether crystalline or amorphous, also are contemplated as being-part of :
this invention.

Another. embodiment of the invention discloses a method of making the
compounds disclosed herein. The intermediates can be obtained by the methods
disclosed in any of US 6,063,847, US 6,326,380, US 6,645,987 and U.S. Serial No.
10/271715, all of which are incorporated herein by reference. The compounds may be
prepared by several techniques known in the art, typical procedures are shown in
Schemes 1 to 3 below. _

The illustrations should not be construed to limit the scope of the invention, which
is defined in the appended claims. Alternative mechanistic pathways and analogous
structures will be apparent to those skilled in the art.

In the procedures, the following abbreviations are used:

DABCO: 1,4-diazabicyclo(2,2,2)octane

DBU: 1,8-Diazabicyclo[5.4.0Jundec-7-ene

DCC: Dicyclohexylcarbodiimide



Experi mental Exanples 15 The syntheses of all

stereoi sonmers contenplated in this invention can
WQ2008{06%872 out ei ther according to Schere 1, SCHQW@S%)WOZIZSS’

or Scheme 3. Schenme 1 20 Schene 1 outlines the

synthesis of isomer 10. The necessary precursor is

resol ved fromracemc propa?%yl derivative 1 and

further elaborated to the Diels-A der precursor 4 as

sipem: | N sclpgsmorbmethgéngener al approach invol ves a key

intranol ecular Diels-Ader reaction of internediate 4

t ®MBPm t he 4tRimajayliaminepyigie The anide 6 was 25

h | yzed ylic acid 7 which was
%)t%'\\//lgrt ed t?’é’tﬁ@%"zﬁlﬁ%ﬁ@%w a the corresponding
aHRLChHI ori ¢hgh Parformsantedsyeigtthrorrtégraphpf al dehyde 8
with the phosphonate 9 ¥Wel ded the desired target 10.

WbAIH08/ 0605itRiupcalLmED TYEHde59 20 OH OAc  H TEAO Ac

NPh?2 Ph2 DMAP + O DVAP + 0 O
C@}%@ 0 OA F@gﬁ‘ @Eggdﬂ&i%ﬂ"d NPh2NPh2 0 0 (S)-B
VAOFBEK' AcOMmyj ta@aombutyl ether

PhSeCl: phenylselenyl chloride

TEA: Triethylamine
TFA: Trifluoroacetic acid
THF: Tetrahydrofuran
THP: Tetra hydropyran

Experimental Examples

- The syntheses of all sterecisomers contemplated in this invention can be carried
out either according to Scheme 1, Scheme 2, or Scheme 3.

Scheme 1

Scheme 1 outlines the synthesis of isomer 10. The necessary precursor is
resolved from racemic propargyl derivative 1 and further elaborated to the Diels-Aider
precursor 4 as shown in scheme 1. The general approach involves a key intramolecular
Diels-Alder reaction of intermediate 4 to form the tricyclic amide 6. The amide 6 was
hydrolyzed to form the carboxylic acid 7 which was converted to the aldehyde 8, via the
corresponding acid chloride. Emmons-Wadsworth reaction of aldehyde 8 with the
phosphonate 9 yielded the desired target 10.



Bu4dN+HSO4 KHCO3 OH 02N 000 Lindlar / H2 NPh2 NPh2 I\I02
W&2~CO\IPh2 (S9-13 OO' rNO2t. tab CONOOMH

O 21. HCOZH Pd-C Q NH _O NaCH (aq}’CT/PS@‘)é/OZlZSS’

DBU 2. Et OCOCUEt 3N [ RAHy ] LHONRRHC(]\IPh CONPh2
(UNPh2 2 C6 45 0HH=HNOt OHHNHCOOEt 0 H
H NHCOOEt LDA/I'HF,-20'C 0490 1. (CoCl)~ DWF OHH H
PH 2. H/Pd-C/100 "CHHCOOHCOHR=O F 9 EtO Cet | F
10b Preparation of: OHHd#- NI-OEt |, Noac _

& e /\KNphz DABCO /\\rNth
NPh2 DMAP CALB + 0 DMAP + 0O
Nth oMA

oAc (R)-A
(R,S)—1 ¢ OTs
/\\(Nth /\rNth
(0] - (o) -
(S)-B
MeOH
K*AcO OAc 18-cw-6
Bu,N+HSO, kuco, 2 02Ny ~C00 Lindlar / H,
/\\rNPh /\gNth e o NO, ~— *°
“Conph,
(5)-1 3
o
H QH_H
%Noz 1. 145°C mNOZL'HCOZW rac| SHH NH} 0] HCNoagSt(aq)
2.DBU 2.EI0COCVELN | < H ;I $
O™ NR'R? H LB e, : HEBNPh,
4 5
TOEt
NHCOOEt NHCOOEt LDA/THF,-20°C o

1. (COC),/DMF
—_—
2. H,/Pd-C/100 °C

C CN R=O

E
9 EtO OEt

Preparation of:
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Step 1. Preparation of M1 fromracemc (RS)-1:

W%‘%@“@%ﬁsd OH TEA OAc DVAP CAL B NPh2 DABCOPWNSZOWOZIZSS’
NPh2 ~ NPh2 -- + 0O MP + 0 OO OAc (R-AOTs (RS-1
NPh2 NPh2 O O MeOH (S)-B K+AcO- OAc 18-cw6 COH

O xro

Bu4N+HSO4 KHCOB NPh2 NPh2 & O (S)-1 5 Methyl
(RS)-1 (50 9),
4- (di met hyl am ne)

tertiary butyl

wer e

et her
Stegtﬂ;i et hyl am ne (TEA) (26.7 Q),
pyri di ne ( DVAP)
combi ned aHiepare

(MIBE) (300 m),

reaction m xture was quenched with

0.5 9). and acet |c anhydr| de (‘2T8 9 0)

sulfurlc acid (200

m, 8% and extracted. The organi c phase was washed
vvith a sodiAun _ OH _ - OAc
TEA TsCl
& DABCO /\\rf
NPh. NPh
NPh2 NPh2 — + o) — + 0
© oac (R)-A QoTs
R,S -
(RS- _/\\WNPh2 /\\(Nth
(6] - (0]
MeOH (S)>-B
K*AcO™ OAc 18-cw-6
By N+HSO, = KHCO;
/\\[(Nphz —_— NPh,
0 ' o

($)-1

Methyl tertiary butyl ether (MTBE) (300 ml), (RS)-1 (50 g), triethylamine (TEA)

(26.7 g), 4-
combined and agitated at 18 °C for 20 h. The reaction mixture was quenched with

(dimethylamine) pyridine (DMAP) (0.5 g) and acetic anhydride (28.9 g) were

sulfuric acid (200 ml, 8%) and extracted. The organic phase was washed with a sodium
bicarbonate solution (200 ml, 8%) and re-extracted. The solvent was removed from the
organic phase by evaporation and the solution was reconstituted in 150 m! Toluene.

The toluene solution was mixed with 300 mi phosphate buffer (0.1 M) before
adding 17 ml CAL B L (Novozyme, Franklinton, NC). The hydrolysis reaction was carried
out in a biphasic system. The pH of the aqueous phase was maintained at 7.0 by titration
of 2 N NaOH with a pH stat. After 20 h, the converéion reached 51%, giving (R)-A and
(S)-B in 97%, and 99% ee, respectively. The reaction mixture was filtered through a celite
pad and the aqueous phase was removed.

The organic phase was concentrated to 100 ml by distillation and dry toluene (200
ml) was added. The reaction mixture was chilled to 0 °C then a solution of tosyl chloride
in acetonitrile (21.5 g in 40 ml) was added. A solution of acetonitrile (60 mi) and 1,4-
diazabicyclo(2,2,2)octane (DABCO) (13.7 g) and 4-(dimethylamino)pyridine (DMAP)
(0.57 g ) was added over 30 minutes at 0 °C. After agitation for one more hour, the
solution was quenched in sulfuric acid (200 ml 8%). The solution was extracted and the
aqueous phase was removed and the organic phase was washed first with sodium
bicarbonate (200 ml, 8%) then with brine (40 g of NaCl in 200 mL of water).
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bi car bonate solution (200 M, 8% and re-extracted.
The sol vent was renoved fromthe 10 organi c phase
WRIUSHF%? on and the sol uti on was reconstitut eHCTWS&“\é@")mSS’
m Tol uene. The toluene solution was m xed with 300
m phosphate buffer (0.1 M before adding 17 ml CAL B
L (Novozyne, Franklinton, N} . The hydrol ysis reaction
was carried out in a bi phaS| c system The pH of the
aqth“éQH%r@lEf'f\Sﬁaé"@a%rrl@B'oﬁ‘ﬁ % 7tra9\sﬁéf cta'tél b85‘d|tl6’ﬁs A ater
H stat. fter e con ers
(4.8 méartaseaiddim l%thgmluarge c6lutian. aﬁdtasslmaeaatm(m/g) amdtlc acid (4

99% i vel Th ti i Xt ,
i), 41 e paub PR erpl 8.4 BRets Redatodhg adliEne/ater minture
The m&nasfewas e@itatbaeat B5REN| AR, tn@%oﬁ@é}@mt r@é&ﬁé’d 9@%19Rnng )-B
by distillation and drytoluene (200 m)

as"hﬁ&(ﬂ‘éﬂmaﬂﬁ@f@@&étl on mxture was chilled to O C then a

Z?h%t%)%ngfm ggastgllue&%/\%tbfﬁuxtb \ﬁé%é ome{d tl.)fm(ef%adl%llrﬁy 'adding 300

mi ofemelthandl t3Ghelraxtals, @pnb@(t?atmgahemnmm (ORI aﬁd%ﬁeallhg this

proceaﬁo%'zf @3 %Yf Q%p\ &O@emﬁ%rgwﬁofa? E@&qu%@d chilled

to5 9'(03“ Pot'é@é'lﬁm @B&mﬁ@iéﬁs anast @%%h@@g@&%r{z %gbéd.a?hg

he soluti’on was extracte
conva@mfu@mpihaéla isamer tnth)gdomedradebed 9gsmatteptiab at BAE. The

80
solufFRR ilarbdinrihon aS iRy Qb iA3508e 0P i o
Methaﬂ&%&@&?ﬂ&/éa(%/ HISACRI6NAALARE sokRion s r@\t@ﬁﬁlt@t@d%éthylacetate
- carried out un phase transfer catal ysis conditions.

(200 {ri}- efhe Muaowsvo@sshgadw With sylturicacisb904m, §4)oRext with sodium
blcarB’Qﬁéﬁ?Q F%ﬁ@ttﬁer( %Ythao@)ml %ﬁ%" c acid (4 m), and

fabut yl ammoni um acet a g) were added to the
t &h@awlmatoéthmthureeNas fﬁdelce@m:ﬂ 5omibydistijation.eAftat heating to

705 BB Rl AR P B v Bensea o

20 °C © ineoed tsfannzmldm u stasz4tRpl mEHuSY faFet WaRathd¥rystals, S)H1
addi ng 30 anol to the m xture,

(31. 7<Q9r\'¢%’ﬁtf?%@\{%gd bh élltmtwﬂum Rusity DS 98. 28k dand: pe avasrRP.5%i fer the S-

enarBSFEEDapT8S RIS R AR e § 780 BLL 9 . 542

(da, bikcaHzoBak ldz,( 7#9), §)5.491¢d, LB= 616oMp- BH), 3. 229)5 war ol d&TINMR

DMS(gde 0 23.7, 56.3, 76.9, 96.4, 126.8, 127.0, 128.5, 129.2, 129.4, 129.6, 141.5,
142.2, 152.9.)

Step 2:
Preparation of 3 from (S)-1:

O,N . COOH
\O/\/ O
/\ A

CONPh, CONPh,

(SH1 3
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10 conversion fromthe (R) isonmer to (S) isoner
reached 98% after 10 h at 5 C. The sol ution was

WO R0BEPBA2 t hr ough a celite pad after ethyl acet BeEUBAYH021259

m ) was added. Methanol was renoved by distillation

and the solution was reconstituted in ethylacetate

(200 nl). The solution was #&shed first with sulfuric

acid (200 mM, 8%, next with sodium bicarbonate (200

m), and then with 200 M brine. 15 The volune of the

m xture was reduced to 150 ml by distillation. After
h@amp@mdﬁ (g @).46enolehwas 480edt) tosenea(®@dnbyand the suspension

was PRl 10 afds SRFlRImeRyeith (Al IR ifle) abalimepviacer

chlor%é‘(S@ﬂﬁLtG‘ﬂG @rﬁo{éy whfe sI&)/tyladdeﬁl\NtﬂleQQeébﬁg?th@%Q&ﬁfrﬂ@n{fﬁérature
Itratlon ‘the purity was E%S 99.

belowﬁe Cs-They EﬁﬁCil@lﬁﬁ?lXtu(wa§@glt€Ied]{O[—ﬂ |k1m;qr @M@ 12 275 assayed for

com%ﬁ;@%&% rﬁaﬂq@ﬁ%g@dgn yérgde 359)%50%é|49_ét7e 2%_60q&g)n 6f5(39-1 100 g,

0.38 7nc2e m50!(1m1e 14(ID-I)nL &B@téﬂﬂ&%r@lvﬁ@nd@?_o Gnl_i)%ia a@d‘ed3wh|le keeping
the rq%iloe temp&zatgre e bielows iC- sT@ﬁ was fQEOW%EX@QPWGH Qb agluton of 4-

d'metwmgb dine b5 P o g naldPig TRE 021%%%5 goitated at

abouz 0(’@0‘098 2 mrwm@l) reaakioraeriapletion (<0.2%n@)(230@mdined)nd he

reaci;@'n w?ﬁéﬁﬁoﬁ?@by %@dc' ?g%oér%‘ftﬂlo%nooé%bm rég’scghgoo mL), warmed up to 25

°C afd flltméh)t’ﬂ\raogh wl padJcBﬂdyhtell eT Né@yﬁts wére/depapated anarthe or%anlc layer -
il e keeping thé reaction tenperature

was Wé%%aw'tb;S"/cheCOeaemen %?‘)?tQQrfBL)AI@sfeHmVﬁaﬁ@GSSF 8r(<1% remained).
The Q?H%e%%é)\évﬁﬁﬁ%ﬁwgﬁ %3y R%gﬁ A)@.(gg.&ﬁ@?&cfﬁf%ﬁn@h@ 9\{56‘@%4 2Bad of celite,
and ((c&pemtremﬂaog,bout 500 mL final volume. Solution yield 90-95%. 'H NMR (CDCls,
400 MHz) & 7.05-7.35 (m, 11H), 6.13 (br, 1H), 5.62 (dd, J = 16, 4 Hz, 1H), 5.31 (q, J = 7
Hz, 1H), 4.67.(m, 1H), 2.62-2.78 (m, 2H), 2.58 (br, 2H), 2.05 (m, 2H), 1.22 (d, J = 7 Hz,
3H). o

Step 3:
Preparation of compound 4 from 3:

o) o}
O%/ NO, Lindlar / H, O%/ NO,
o NRIR® 0~ "NR'R?

3 4

To a solution of 3 in toluene (50.0 g active, 112.5 mmol in 200 mL) Lindlar catalyst
(2.5 g of 5% Pd / CaCOj3 with 5% Pb poisoned, 1.2 mmol) and quinoline (1.5 mL, 11.6
mmol) was added. The mixture was hydrogenated using 100 psi hydrogen at 25-30 °C
until the reaction was completed as judged by HPLC. After removal of the catalyst by
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0.38 nole) in toluene (400 mM-) and tetra hydro furan
é220 n.) was added whil e keeping the reaction
WO P % Ure below 5 C. This was fol |l oned by aBEFUSHY7/021259

of a solution of 4- dinethylam nopyridine (5.5 g,

0.046 nole) in THE (45 nlL). The m xture was agitated

at 10 about 0 C for 8-12 h02|43 until reaction

conmpl etion (<0.2% (S)-23 renmined). The reaction was
flltraﬁl#le'ﬂrSJU@ﬁ’e Ras 286lh ey @ltﬁ%’tﬁ&{l aRidhef b)ﬁ e% Nﬁé@$%&ﬂ%tﬂ%ﬁon of about

warmed up to 25 C and filtered t
40°Cecelha grodmnbwaaynm&nmﬂsecwstmirzaﬂéwrmnthyl abobolg(aaocmL ) at 40°C in

e o Y s S SRETEgioh Wl ks B9 o o5

over\agsdriod ofi4 Hiblﬁﬁfo Nﬂ@P st@ihy tat 8PC (&I ols, thel pro@aidvas filtered and

t hrough a pad celite, 15 and concentrated to about

WanEiﬁ’ONmC@F’rPé'Pyl\?éﬂQh‘ﬁb They pradushwas erigd b 66¥04n qmammn oven with

mtro%@?ﬂﬁ;&z %@ﬁgﬁ{'}éb a%%_gell%% {ﬁy}.ta& ﬁg’isl)o id 6Y§e§d ('}_375 7 %. 'HNMR

(400IMHz, CDGLR) 6(m48](dH)J Bcﬁg{ZZ 31, (2021-%—&2 IEDﬁl 5%6)(;!80 (rg 2H),
2 2.0 2H), 1.22 . J =7 Hz, : tep_3;
% 71&%@&5@&%@%@&&&% (BT B 680, J 1678 ity 7.28-7.57
(m, >0 N02 RIR2 0 NaONRR2 3 4 25 To a solution
o% in toluene (50.0 g active, 112.5 mmol in 200 nl)
' Li ndl ar catalyst (2.5 g of 5% Pd / CaCO3 with 5% Pb
poi soned, 1.2 nmol) and quinoline (1.5 n, 11.6 nmol)
§t—e%s added. The m xture was hydrogenated using 100 psi
hydrogen at 25-30 C wuntil the reaction was conpl eted
as judged by HPLC. After renoval of the catal yst by WO
2008/ 060372 PCT/ Breparationiofsspmpaund |5 from eemppundehie
was replaced with ethyl alcohol by regul ated vacuum
distillation of about 40C The product was
dynam cally crystallized fromethyl alcohol (180 m-)
at 40Cin 0

0

NO, Oy

—~ a
| | >
Ph,N(O)C H cB)nph,
4 .
5

Compound 4 (25 g, 0.056 mol) and ethyl acetate (210 mL) were added intoa2 L 3
neck round bottom flask. The contents were stirred until compound 4 completely
dissolved. The solution was washed with 0.25 M H,SO, (75 mL) and water (3 x 75 mL).
The organic phase was concentrated under reduced pressure to about 200 mL, and 1-
methyl-2-pyrrolidinone (50 mL) was added. The solution was heated under distillation
mode until a temperature of 145 °C was attained. The solution was held at this
temperature for 3.5 h. The solution was cooled to room temperature, and 1,8-
Diazabicyclo[5.4.0]undec-7-ene (DBU) (0.57 mL, 6.8'mol%) was added. The solution
was stirred for 1 h and was quenched with 0.1 M H.SO, (125 mL) and the product was
extracted into ethyl acetate (125 mL). The organic phase was washed with water (125
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the presence of triethyl amne (8.5 nL). The reaction
m xture was slowy cooled to 5C over a period of

WRBUBLO03AE t er stirring at 5C for 3 hours, the B?T{H§%q07/021259

was filtered and 5 washed with cold et hyI al cohol . The
product was dried at 60C in_a vacuum oven wth

ni trogen purge overni ght to2%yive 4 as a yel |l ow
crystalline solid. Yield: 73.7 % 1H NVR (400 MHz,

mL) m&% tt@aiel_(lj)"ﬁltlﬁ ‘E)AR"CG (§6(§ (2"5@%%\"65 €. f8|11 4. %ééﬂsg@h%on was
filtergdhihraugh a pad of Q@hte]whnestm sqiutlon-q)emamaiahm 317he ssohmon was

conog il tioSphens SERBh B ety B3R Ring HBY ageiate was
replacedd\nthU&lEthB I”aléoho@@ éﬁﬁorﬂic Gﬁllﬂhorp ﬂﬁﬁvcﬂghﬂe @mﬂe solution was

eth acet ate -) were added into a neck
adlust@@%‘d%%mlo m m a@,'Ht'Oﬂ'WéS@HJHtGQnMﬁ" a@wbalgohcvlr@@l dmamred with

oefETISHAh FETEHSS SHUAR A ST gl Bl s 2, AR ou (025
mL, M)mol%l)hmma@md chsa@emmnmsloMmc&ﬂewtw% °Ceamddwid at this
ssu

tem Hsg 0b Shi,) Mpmtﬁ:gh\ga% @Berﬁg %”%%Sh‘%ﬂ’d‘@@‘ a-ghL mixture of isopropyl
aIcoHiﬂ'aHH'eﬂﬁyl WRohbEe C}‘”P@B Poidomptind B waSeBeainet Lporfdrying for

erat'ure of was attai ned. The solution was
24 h Iaéﬁ °at(9012 wt %dmjé‘i at7ut @ acive, 3/ B5%. yigidp K NMB #Q@m¥IHz,

(0] e an 5
oS EHb a1 338, SR TAE B Bl 2 25391 om. 10
2.4209|5%) (Mg HA 2 &2-2 B (HOBHY) | 2186-2.91 (m, 1H), 2.96-3.00 (m, 1H),
4.28-4,36 (m, 1H), 4.67-474 (m, 1H), 5.42 (br s, 1H), 7.22-7.53 (m, 10H).

Step 5:
Preparation of compound 6 from compound 5:

o .
S NO2
O -
S HIH

CONPhy

5 6

Compound 5 (100 g), THF (600 ml), 10% palladium on carbon (50% wet, 35 g)
and water (400 ml) were sequentially added to a three-neck flask equipped with an
agitator, thermometer and nitrogen inlet. The mixture was agitated for about 10 minutes
at room temperature and then heated to about 50 °C. Formic acid (70 ml) was added
slowly while the temperature was maintained between 45 and 55 °C. The reaction
mixture was agitated for 4 hours at 45-55 °C. After the reaction was judged complete by
HPLC, the reaction mixture was cooled to 20 °C and the pH was adjusted to 1 - 2 with
25% HxSO4 (60 mL). THF (200 mL) was added to the reaction mixture, which was then
filtered through a pad of Celite to remove the catalyst. A mixed solution of THF (300 mL),
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was stirred for 1 h and was quenched with 0.1 M H2SO4
125 m - % and the product was extracted into e

WO 2UBAEB72 125 nl). The organi c phase was washeBC wu%gp07/021259
wat er (125 WD 2008/ 060372 PCT/ US2007/021259 25 nl)
and was treated with DARCO- G50 (2.5 g) at 65 Cfor 1
h. The suspension was filtéfed through a pad of
Celite while the solution remained hot. The sol ution

wateYV?@OO ﬁlﬂ%ﬁ{%ﬁ@) r'ﬁ)éhé‘f»%‘?%@ﬁ‘fs'eﬁ tg'n%é 'tﬁ é%ﬁd)cﬁglyst and .

remal ni ng acet ate was aced
fﬂtere%tmowythedl?eldao rrhbycomtemd sqlutiordivas |p|Ia<m1nmo a @lean flask and the

mixe 8 e BB FR8 ot HiL8Ret 8 aln T 2494 NaoH (30

mL) #i bdlowt1d Card MACH Y 50L§PwaS IhenTaRIck0| THd MiktuRSwAS W\é’rrﬁed to 20
cooled to about 65 C, and DBU (0.29 nL, 3.4 nol%

°C angd i phasrs Waraparaedwdheaasroys phasewassrgciedapih THF (400
L B eyl o LEREBEHASBTw ol B B ARLGHR300 0 o et
200 molcad hmitenan d hetdnganlallawh elas(Cooled fp. 5°Coarlt] yiettyl anvips (B&IML) was

vy I TR ey emdini ns
to 2d\4¢ an@@ﬁrl@d for@d}nﬁﬂntéﬁn Af(*éﬁ‘)the*eécﬁloh%as%u@g@d 'éémp%f@ 200 ml of -

metl‘gl teztna(lry’pgt H)ﬁthg TB£ @@dz 0@1mpmf rwere%jded(m ﬂQerreactlon

it U8 o L9 A1 25, e v

sepatatepi @naddhé ofganic gepwus vdshed @nmo%)g\'agﬁbﬂ Z%H»JSQ Qé e dtganic

Iayerc%%cpogcgqmeg)andﬂqgo repically ghstlliqyb/gvglappwphﬁmq)water was at
70.90% 81 DRt i latod QO UL s ity socin
at 55985°C. After agutatlng for 1 hour at 55-65°C, 150 ml water was added at this
temperature and held for 1 hour. After cooling to 15-25°C, the mixture was agitated for
an additional 3 hours at 15-25°C and then the product was filtered and washed with
ethanol-water. The product, ent-6, was dried at 50-60°C to provide an off-white solid
(869, Yield: 85%). 'HNMR (CDCls) § 7.25 - 7.55 (m, 10 H), 4.89(m, 1H), 4.51 (bs, 1H),
4.09 (d, J = 6.98 Hz, 2H), 3.49 (brs, 1H), 2.41 (m, 2H), 2.25 (m, 1H), 2.06 (d, J = 10.8
Hz, 2H), 1.96 (d, J = 10.9 Hz, 1H), 1.83 (ddd, J = 13.5, 6.09, 2.51 Hz, 1H), 1.63(m, 1H);
1.52 (d, = 5.8 Hz, 3H), 1.23 (m, 5H), 1.17 (9, J = 11.5 Hz, 2H), 0.92 (9, J = 11.5 Hz, -
1H).

Step 6:
Preparation of 8 from ent-6:

NHCOOEt

NHCOOEY NHCOOEt
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agitator, thernoneter and nitrogen inI et. The m xture
was agitated for about 10 m nutes roomterrgerature
W%ﬁQPS{O%(QﬁZ heated to about 50 C. Form c acid (7BCHUP2UREE21259

added slowy. while the tenperature was maintai ned

between 45 and 55 C. The reaction m xture was

agitated for 4 hours at 45-85 C. After the reaction

was j udged conplete by 25 HPLC, the reaction m xture

0

vvq?% Bg%@fgépo Oé 2%3%@)0‘ '@ﬂgﬂ{%réﬁy '@-‘#I;)td 0'mi) \ga?]added toa

250-mé s nednflaskequippedwite nwegitatdnctherrhometareand hrreﬁugtncmdenser To

tnis Gt S pic bR AGEPSD BB Shostim s BtNdD e Gy w80 mL).
The HRic86n tilrdivhs sh hEREY té Enahgltat%&ﬁat \4@8’0&?%&9 4 h&$8. When

the flask and catal yst, and |tered through t
the hgrqlysis repetion wasijHegedsepmpleth twgengK&m Mmscachiedlaé@rthe mixture

was Eéﬁftgd %Pg rét'ﬂ r foe[%t )rée‘tg Ef)gr thB(?ﬁ‘ﬁg ’\'ﬂ%_f? ggé% pﬁla)sggﬁntammg the

by- pntmelhoﬂwé@sé‘pmtbdm théEQue()uy\amsIe‘wntadnhgtbroam The organic
Xture was wa C and two phases were

phasgutas BRGNS bla 6 AUERYS Setiurty RERdRISoan (BEmL). The
comt&ﬂ@@ aqiédusAsBlufidiR \ﬁé’r@té)@t%@téy t%'&é tﬁ’ tftﬁﬁ@r?e gfi SO‘P?I:?’)% the

a brine solution
orgammtrpctswe@mﬁqie,d I '59 éahe mu;emtscﬂowlqnowe atited a solvent mixture

of tolb%hg fﬁ/ 2&%8 el'(-gﬂs W W‘rflv\ﬁ% I’%Sd\lilﬁ% IQIIX(S ésr?vﬁ%olﬁq 1q between Oto 5

°C: A@N mamﬂlonbcackﬁa@ww svlutiong@bbor SBMLNwadteiledAd taﬂ{ust the pH
the reaction was_judged congj)ete 200 of 10 neth
of the Efixtuse om ABAUL 431t 25 AEID b dnd THE@AHEOKS Phasewandien separated

o S8 R oY By RS R S

(50 melg)p akhee: @rdaniccphtase amdgarganic Ivf@earwms:om heml and ditut2@Qavitl THF (50

o ot B B BB RO St
0.05%85y Ripeatédr diNatidns iPRAGASAnWThePErBaE Prédilce ¢ il uéécpiﬁ‘the next

the et hanol -wat er solution W th seedi ng 15 at 55-6
Stepwﬂtheutfaghe@rsphgom@ndpunﬁcatlom 55 65C, 150 m water was

o4 e LR kBRGNS, iRmblW g Bben ner
wereaaﬂidieuitbaafudé produst hkolﬂlﬁen?(iﬁnminhnglwnut Be gofoatitive mvae mL
cotule L AREATBRASE b ot Bt s for s
minugey, anIyI chloride (1.22 mL) was added slowly while maintaining the batch
temperature between 15 and 25°C. The reaction mixture was agitated for about an hour
after the addition and checked by NMR for completion of reaction. After the reaction was
judged complete, the mixture was concentrated under vacuum to 13.5 mL while
maintaining the temperature of the reaction mixture below 30 °C. The excess oxalyl
chloride was removed completely by two cycles of vacuum concentration at below 50 °C
with replenishment of toluene (31 mL) each time, resulting in a final volume of 7 mL. The
reaction mixture was then cooled to 15 to 25°C, after which THF (16 mL) and 2,6-lutidine
(2.2 mL) were added. The mixture was agitated for 16 hours at 20 to 25°C under 100 psi
hydrogen in the presence of dry 5% Pd/C (0.9 g). After the reaction was judged
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(86g, Yield: 85%. 1HNMR (CDCI3) 8 7.25 - 7.55 (m 10

H) g3 89(m 1H), 4.51 (bs, 1H), 20 4.09 (d, J = 6 98
WQROSHEI3T2 3 49 (brs, 1 H), 2.41 (m.2H), 2.25 PCRUS3007/021259

H, 2.06 (d, J = 10.8 Hz, 2H), 1.96 (d, J = 10.9 Hz,

1 H, 1.83 (ddd, J = 13.5, 6.09, 2.51 Hz, 1 H),

1.63(m 1 H), 1.52 (d, J =28.8 Hz, 3H), 1.23 (m 5H),

1.17 (q, J = 11.5 Hz, 2H), 0.92 (g, J = 11.5 Hz,, 1

. H f - . F

comie SERreRlith i T ARS Aok Rl i eRt® ETgnveigaifit, Mgre THE
was peietDPtrzsedpetydagenatar shdwatdgsis A0a By eaction mixture was again
. US2007/021259. 27.. ound 6 (10 20.4 nmmol ) a
ftere I aRTh PN, Lonoing AR WeTe, chroBRisdiciigicsr Vgylmal beiow

25°C3orBciLl INBBE § U6 i) &6 dv 098 adlled@E §ALASN of HedsPRBRE BEid (16 mL)
and a reflux condenser. To this solution was added an

weregflfiegi fer ashqrovgh extractisu athOnydicosemnye(26slytiding., Teen phosphoric

. ) I QA xt ) t d :
s T B A5 B e o
bicarbpdatel gcsdutg)gr(gbom’dmz{mph wgédllmmbyeh?va%ﬁ?g?m dil#te brine (40 g
, ture was agitated at a
of NJGIR PO rS oF Walkil-1 bhe aEANC SGUIAT RS SoneIass i ¥olume of 9 mL
for s@béﬁt@eﬁ%@bﬁieﬂi.nﬂsobggwl BikoR6IQdY %LC?VW%% 5% 1R cbh@&trated crude

he aqueous phase tai ni ng product. organic
prody¢issdutions Theclemsining cesidualisohvedtwvag yeinged wodDin% of THF (by gas

RN AT S50 W TR A gpensman

of IPAL(B1 anld) Betereléachr @makhtratiofi. I Bitd Songin&raticds@ahdpRopropyl alcohol
he aqueous sol ytion were added a solvent m xture of

SO'U&%\ Wuanbegted P bnip indiate soysiallizatione Tedbisimixtge fheriare (7 mL)
was Y 004 Sl SR G 1 uen AR AR e
crystaliigingtmixtuse mias asolacheenyisiawly evér 2.6 hoosito 25°Q. cAdditiord| n-heptane
(3.4 %LS-%/a% a%dem/%ryas l5\(/3\/ yui%tdj {ﬁaess%s\f\)grsfsigrq %}xt%%) gtr Eé"%d The mixture was
further cooled to 20 °C for about 20 hours. The solid was filtered and washed with a
solvent mixture of 25% IPA in n-heptane, and then dried to provide 1.95 g of compound
8, which was a beige colored solid. (Yieldv:‘66%), 1H NMR (CD3CN) 6 9.74 (d, J = 3.03
Hz, 1H), 5.42 (br, 1H), 4.69 (m, 1H), 4.03 (q, J = 7.02 Hz, 2H), 3.43 (qt, J = 3.80,
7.84 Hz, 1H), 2.67 (m, 2H), 2.50 (dt, J = 3.00, 8.52 Hz, 1H), 1.93 (d, J = 12.0 Hz,
2H), 1.82 (dt, J = 3.28, 9.75 Hz, 2H), 1.54 (qd, J = 3.00, 10.5 Hz, 1H), 1.27 (d, J

= 5.97 Hz, 3H), 1.20 (m, 6H), 1.03 - 0.92 (m, 2H).
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fromthe organi c phase and extracted wth a sol vent
m xture of toluene (25 nmL) and THF 15 (50 ni).

WO LY Bhase and or gani ¢ wash were conbi ned 5?13’1152007/021259
diluted with THF (50 nL). The m xture was then
concentrated atnospherically to a final noisture
content of < 0.05% by repe Ped distillations, if
necessary. The crude product 7 was used in the next

Step?‘?.’ep wi t hout further isolation and purification. To a
ree-neck flask equi pped with an agitator,
t her nonet er and - Frepargtionrafr 10 Home8:e added t he
crude product 7 solution (containing about 3.1 g of
active in 30 nL solution of THF) and anhydrous DM
(0.01 nL). After the m xture pas alglta'['ed for 5

o Hm,qutq_§ oxal yly pahhr b (1. 222308 d slowy
rRie DAt a m-ﬂg—ﬁe—gﬁbe]“ c I a’ bet ween 15

] 25 The react |Lgoam xture~ agi tated for about
S our after the aggition and chgcked by NWR for
letion of reggtion. After the Aeaction was 25

jBudged conpl et e, |t e m xture was g¢apcentrated under
vacuumto 13.5 ile mintainifg the tenperature
of the reaction ture bel ow 30 £ )The excess oxal yl
chloride was re d conpletely b w cycl es of
vacuum concent r atYorf at bel ow 50 ﬁp wi th repl eni shrent
of toluene (31 nmLy each tine, res Pi ng in a final
volunme of 7 nmL. The reaction m xture was then cool ed
to 15 to 25C, after which THF (16 nL) and 2, 6-1utidine
301'd8ﬂ?re€1r9ecw¢lb§k égﬁhgﬁed Wi dH é@tb’t@r Ylﬁe?m%%été‘lt &t ﬁi%gen inertion

16 hours at under 100 hydrogen in
was 9@@@&6@@%@@9)&1 Shp@nd THF BYML Af‘r hemixtue weaaoptmi to below -

2o CRRgHEF T SRR ST R SRR g st

mixturelwdseaditatecefon\e@ amﬁtainmshoud\(@oﬂnfﬁHEA) Vasastiediidsk was added
ri nse Lhe hyaag enator and_cataly and the reaction

compaund 8 6149 mF €70 k) eBhQ ﬁ%ugﬂqwe%svrtr%d targabuha@ minutes
and ﬁbhtsic% nﬁ?rabfﬁ_fg‘?re?qgﬁﬁﬂ%rsa ﬁﬁe K%?Mﬁmurﬁjthg%ﬁlggra%@ below -

aqueous SO
20°CthEqalhﬂoﬂur© was stirfddbanibglos %?@fm@d\eﬁﬂditmnaahomejagahquenchmg

e rERAERTY 8RS 2P ol R THR BoSich bt Sins R rci g and e
pH wagyljustéd to Aissut 7oy d@(ﬁtl@ﬂdﬁ%% ﬁéSi’DJJ(fm rALY: aromaitare was further
solutlon(abou was foll owed by a washi

|
warmga 9 20°C and Mepr;gl/%egg/v@w 100 mL of ethyl acetate and 70 mL of %vater The

two phases that had formed were separated and the aqueous layer was extracted with 50

mL of ethyl acetate. The solvents THF and ethyl acetate were then replaced with
ethanol, and the product 10b was precipitated out as a crystalline solid from ethano! with
seeding at 35 to 40°C. After cooling to 0°C, the suspension was stirred for an additional
hour and then the product 10b was filtered and washed with cold ethanol. The product
was dried at 50 - 60°C under vacuum to provide an off-white solid. Yield: 12.7 g, (90%).
"H NMR (CDCls) § 8.88 (d, J = 2.4 Hz, 1H), 8.10 (dd, J = 8.2, 2.4 Hz, 1H), 7.64 (1H), 7.61
(d, J =8.8 Hz, 1H), 7.55 (m, J = 8.2, 6.2 Hz, 1H), 7.51 (d, J = 8.0 Hz, 1H), 7.25 (dt, J =
9.0, 2.3 Hz, 1H), 7.08 (d, J = 8.0 Hz, 1H), 6.68 (dd, J = 15.4, 9.4 Hz, 1H), 6.58 (d, J = 9.6
Hz, 1H), 4.85 (dd, J = 14.2, 7.2 Hz, 1H), 3.95 (dd, J = 14.2, 7.1 Hz, 2H), 3.29 (m, 1H),
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of NaCl in 200 nL of water). The organic sol ution was
concentrated to a volunme of 9 nL for sol vent
WO 2HIBAEBTENnt . | sopropyl al cohol (31 nL) was adBEHUSH07/021259
the concentrated crude 10 product solution. The
remai ni ng residual solvent was purged to < 0.5% of THE
(by gas chromat ography), b@orepeat ed concentration
under vacuumto 7 nlL, with replenishment of |PA (31
he NS &AtFARbLAN C nat ed
2.66fin) Jrof27666 2342} 1EANSABURATDHIM 7B, aPNCPBbIA £ (g H2l-8H), 1.19
(m, 4H)i nnm e (& Joxys2 IallzJ 3R 0i(m, THH), Bidst (md,xtH)r MS(EHEpvzrealqdr 492,
was added very slowy while nmaintaining the batch
actugl&;herat ure at 50 oC. The 15 crystallizing m xture was
cool ed very slowy over 2.5 hours to 25C. Additi onal
n- hept ane 3.4 nm) was added very slowy into
5 4538 3n @alageus PEdeadure A 0ar Ao G, a.Os i 10f eranarepared by

usnd iR SresPordnlisRiaPftle PRV IRT R g e o

Scheinme - Aéptcdnespanding Ichtmmforradtetmclpdevmelbylérl\l@abfgrmﬂte for 10a,

carbBEHI e letofespiRsoratts: ShiStaiomate asedd ast fof 10dy

chlorefdtrhatd beetid Boid %éiﬁysl (é§ter]fb9 10é’fa9§ n(;ﬁoEBA chiofofdfmbie for 10f.
2H), 3.43 (qt, J = 3.80, 2.67 (m 2H),

2.50 (dt, J 3 .00, 8 52 Hz, 1 93 (d J =12.0 He,
oH), 1.82 (dt. J = 3.28, 0. 1.54 (qd, J =
3.00, 10.5 Hz, 1H), 127(d£5°1‘%e 97 Hz, 3H), 1.20

( rBchehe 2 bufldes tiis 8énvemsior Idf eithép H?O&/ (®O§r6bargyllc alcohol 11 to
PCT/ US2007/ 021259 29 Step 7: Preparation of 10 from

the tgyget eompeung. 0 0 H H H LDA/ THF, -200C N CEt N CEt O O
OtheWfarbkyllgib g Bf HriproSarbylic alcohol 11 was protected with tetra

hydropyran (THP) followed by direct lithiation with n-butyl lithium (n-BuLi) and conversion
to the ester. The O-THP protected ester was deprotected under acidic conditions to yield
the ester with a free hydroxyl group 12, wkich was reacted with dienoic acid 13 to form
compound 14 containing a triple bond, which was selectively reduced to form a double
bond providing fhe intramolecular Diels-Alder precursor 15, which was thermally induced
to initiate the Diels Alder reaction, which provided the diasteromeric mixture of the

“carboxlic acid 17, which was reduced to the aldehyde 18, which was further reacted with

a diethylether 19 under the Emmons-Wadsworth reaction conditions to yield the ketal 20.
The ketal 20 was deprotected under acidic conditions and subjected to reductive
amination to yield the primary amine 21, which was treated with a chloroformate to yield
the target compound 22, which was isolated as separate diastereomers.

Enantiomers of each of the separate diastereomers was synthesized by starting
with the (S)-propargylic alcohol and following the same sequence of steps of described in
Scheme 2 above.



~ F 9 10b 5 To a three-neck flask equi pped vvith an
i tator t hermonmet er and nitrogen inertion
ng%éﬂ’ﬁ‘&i’ﬁpound 9 (13.0 g) and THE (30 ni). ThBCMU§%Q9?/@21259
was cool ed to below - 20C after which |ithium
di i sopropyl am de (2M 20.nL) was slowy added. The
reaction mixture was agitadkd for an additional hour
(Solution A). To another flask was added 10 conpound 8
(10.0 g) and THE (75 Sbhemé&® m xture was stirred for
about 30 mnutes and then slowy transferred into the
solution A while maintaining the tenperature bel ow -
20C. The mi xture wasqstirgged at bel ow -20C for an
addi ti onal hour bef ching the reaction by

waddi ng.g0. EELPf (y)@ter B THe refct
(\9%%%2 ot ke

% 1 oe he Ure

ar med to” 20C anff theh dil uté”& V\A4t

acetate and 70 nL of water. The two phases that had

forped R sep a}}ed t he agqueous Iayer V\@§)) )
1. HA [Pt S et hy¥de)pGes ol vent X
2 DBU i prehet hyoa € m& @@ Y 19

hdhsdosn and tzhﬂe prafuct 10b was prg€ingiH at ed out a
cryst al line solid fromethanol with s¢&fing at 35

40C. fter cooli ng tlo 0C, the suspensi on was sti rr@di THF
for, an additi onal 20 h,spurH and Ht hen the product 10b was
fily .. vvashe ét hanol . IR el

of mesohcmN)Ylld" 7 ZIRY
8'8. 88 d, ngHz 10, 282(dd,
Hz, 1 200 ) J = 8.
(m_J & 2°N@Bl%ch1cz-geoﬂ 51 (d, J =
7.2% (df, J .0, 23 121H) '7.08 (.
1 H), 8(dd J 1H,
9.6 2 ,485(d, :142 |
3.95 (dd, J:142 7.1 Hz, 2H) 3.29

2008/ 060372 PCT/ US2007/ 021259 30 2. 66 (m' J = 12.0,
X is @24 (H&H3)] 2Bb ( czHg'EH nzzet-IDHgd;oNH mz&ﬁbm@@&gﬁ% =

Cqupggl-(?f}]ar?gﬁgf QHgQ n&‘rﬁa)i H) . |vrs (El) mz: calcd. 492,

The compound numbers in the examples refer to the compound numbers in the
schemes. -

Preparation of:

%Nmoocuzcm
ud H3H

e N
~

S

22b
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actual 492. 5 Using an anal ogous procedure, 10a, 10c,
0d, 10e, and 10f were prepared by wusing the

‘VQGWW@@Fﬁndlng chloroformate in place of et hy| PCT/US2007/021259

chloroformate in Step 5 of Schene 1. The

correspondi ng chl orof ormate i ncl ude

met hyl chl orof ormate for 10a32 car banoyl net hyl

chlorof ormate for 10c, chloroformate-acetic acid for

10d, chloroformate-acetic acid nmethyl ester for 10Ce

and n-propyl chloroformate for 1 O. 10 Schene 2

Schene 2 outlines the conversion of elther (R - or

ﬁaﬁth%ﬁ&f?@ Yorbue af REOBaov s bRaphyTH baS BEnGRI Rt e
hyd rﬂalsyaaﬁe CaIRAved Bynditerst lithiatonhyieh ﬁ#b)otwntrﬁd'r’rﬂ%)ndfd@)'nk/@m mne ester.

direct lithiation with n-butyl 1ithium (n-BulLi
The @oHuR sptepted qstemuas deriptectert unslendeigie gpaditians ynelnd the ester

with meqﬁ}apwgﬁi,e 4gder acidic conditions to yield the

este e hydroxyl group 12, which was reacted
with dienoic acid 13 to form conpound 14 containing a

steng [BestaIoHln BASGETROl Houpra s EEtied N dPaSiaAge} 13 to form

compBRR £ Whidbhayhitehe Wdndt her mal Iy induced 20 to
initiate the Diels Alder reaction, which provided the

di asteroneric m xture of the carboxllc acid 17, which

teg"f’a;’: rtﬁegg#b?eeﬁ%nd)of %b‘?nﬁ#mﬂﬁ;‘mﬁllag%gle\@ﬂgép rmced%tfgr% a double bond

providingothe ivéanolectlar DisdsAlder peesutsdn 181s to yield the
ketal 20. The ketal 20 was deprotected under acidic
condi tions and subjected to reductive amnation to

Stegﬂ Q*h@ |ﬁt|P§‘mBFebUBF Dlé}Q‘Ark?er?r Lﬁ’gbl‘:ﬁi Woss fh%ﬁﬁéﬁﬂigﬁgééh fb initiate the

| orof ormate to yiel target conpo
Dielamldehramyom,smmlah @m\a@edsmp@mterqunqm rbdunesaf he carboxlic acid 17.
Enantioners of each of the separate diastereoners was
synt hesi zed by starting wth the (S)-propargylic

Stepd: Apkaliasiedmarld Mg of fite saBBXIFEALIENTFeWas rédrRe téfthe aldehyde
descrl bed in Scheme 2 above. WD 2008/ 060372

18. pCT/ US2007/ 021259 31

Step 6: The aldehyde 18, was further reacted with a diethylether 19 under the Emmons-
Wadsworth reaction conditions to yield the ketal 20.

Step 7: The ketal 20 was deprotected under acidic conditions and subjected to reductive
amination to yield the primary amine 21.

Step 8: The primary amine 21, was treated with ethylchloroformate to yield the target

compound 22b, which was isolated as separate diastereomers.

Using an analogous procedure, 22a, 22c, 22d, 22e and 22f were prepared by
using the corresponding chloroformate, which include methylchloroformate for 22a,
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Scheme 2 H13 | OHTHP 1. n-Bull OHH2 -- --~ Me M\

Cl CO2Bn M DCC, CHzCl2 P Pd, CCas 03 | 11 2. H* 12 02Bn
WQR0BASEHIBN Me OOBn 15 HHH H P (Et0)2(0) 1.PERES2007/021259

-A- P2 DBUME Hg HPtG2 H _ H 2. Bu3SnH Pd(0) 19

cooBn Me COOH Me H H CHO 16 18 F- 17 n-BuLi, THE H H

HHNH HNHCOOX Xococ MBH 1. HO (1 N) Me H

~EH3~l Me H- PH2 2 2. Ti(oi-Pr)4, NH3, NaBO 20

carbéﬁhb chlordformfatéfdr 22%, &Ibﬁoféﬂﬁﬁe(ac@h@)amdzfabnd
O] oo (- CH2COND ) |

chlormmtlc agid methyl (es@qj@_mgr)c; n-propyl ch oroformat(e for 22f.

C.

Enantiomers of each of the separate diastereomers was synthesized by starting
with the (S)-propargylic alcohol and following the same sequence of steps of described in
Scheme 2 above.

Scheme 3

Scheme 3 outlines the conversion of a known monoketal derivative 23 (Johnson,
J. etal. J. Am. Chem. Soc. 1962, 84, 2181, 2191) to a tricyclic ketone, which is converted
to the final products using Emmons-Wadsworth reaction followed by other identical
reaction steps as shown in Scheme 2.

The known monoketal derivative 23 (Johnson, J. et.al. J. Am. Chem Soc. 1962,
84, 2181, 2191) can be converted to the enone 24 using a standard dehydrogenation
protocol. Cyanide conjugate addition to the enone 24 followed by a silyl enol ether
mediated aldol reaction, provides the intermediate 27 which can be converted to the
tricyclic ketone 28 by acid mediated hydrolysis. Wittig reaction of ketone 28 followed by
hydrolysis of the resultant enol ether furnished the aldehyde 29, which reacts under
Emmons-Wadsworth reaction conditions to form compound 30, which can be converted
to the final product 32 using the protocol as described in Scheme 2.

Scheme 3

w57
°’> LDA, PhSeCl Me,AICN
5 : o
HO,

: O

o 25
O’> O’> OH/ H
TMSOT} NC S ma, N ) Koweo
EtsN/CHoCI
3 2Ll2 OSiMes CH;CHO

o)

26 27



The conpound nunbers in the exanples refer to the
conpound nunbers in the 10 schenes. Preparation of: H
W‘Nﬁ%@@-ﬁ Me H- PH Kk 22b F WD 2008/ 06037BCT/US2007/021259
PCT/ US2007/ 021259 32 A. Stepl: The hydroxyl group of
R-propargylic al cohol 11 was protected with tetra
hydropyran followed by dire34 lithiation with n-butyl
l'ithiumand conversion to the ester. 5 The O THP
protected ester was depr ot ect&d), er acidic
conditions to yield the ester wth|a fre®

group 12. Step 2: The ester with admnee T Wrgup
o} 12 vaa%,rbeact ed with gl : ' aci.d 0 R._aQound
| baperdohd | P! ¢ 0 ste
O I -& rlpoug 14 was roel uced to|forma
datihl™e bond g, QrAyi di ng"Phe >t r anokgeul ar N der
Me pr%cursor Ho! (aqPhi6ne Ne ' THe ranmotecutar™Di el |-

precdirsor 15, was ther mal$ mduC@H—' t8Finitiatd the
15 Diels Al der reaction, %hich provided the
di asteroneric m xture of the carboxlic acid 1 l’étep
5. The diasteroneric nmixture of the carboxlic acid3{7,
was reduced to the al dehyde 18. 20 Step 6: The

al dehyde 18, was further reacted with a diethylether
19 under the Emy H \adswg NHCORdi ti QRSO

yi el d the ket ay 7'xotBE gt al &%
1HC? Slrotected underdNgeidrc condi tions bjefted to
@ Uctive amimath &'to yiere—tme pr I: &m ne 21.

2. T|(O| Pr)4, CHCl,

NHg, EtOH
3. NaBchN, CH30H 3

Step 1: The known monoketal derivative 23 (Johnson, J. et.al. J. Am. Chem Soc. 1962,
84, 2181, 2191) is reacted with a strong base lithium diisopropylamide (LDA) and
phenylselenyl chloride (PhSeCl) and hydrogen peroxide to form the enone 24.

Step 2: Enone 24 is treated with the organic aluminum cyanide, dimethylaluminum
cyanide, to form 25, which is then reacted with a silyation reagent, trimethylsilyl triflate
and the catalyst TiCl, for the aldol coupling of 25 with Acetaldehyde, which can provide
the intermediate 27 which upon hydrolysis using potassium hydroxide in ethanol forms
the tricyclic ketone 28.

Step 3: The tricyclic ketone 28 can be subjected to the Wittig reaction by reacting 28 with
Ph3;PCH2Ome, nBulLi in tetrahydrofuran, to form an enol ether, which can be hydrolysed
using hydrochloric acid in dioxane to yield the aldehyde 29.

Step 4: The aldehyde 29 can be reacted under Emmons-Wadsworth reaction conditions
to form compound 30.

Step 5: Compound 30 can be converted to the final products 32 a-f, which are the same
as products or stereosisomers of 32 a-f from Scheme 2, using the same protocol
following the Emmons-Wadsworth reaction as described in Scheme 2.
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25 Step 8. The primary amne 21, was treated with
et hyl chl oroformate to yield the target conpound 22b,
‘VQHW%W6WH§ i sol ated as separate di astereomners. PET/US|§7/021259
Usi ng an anal ogous procedure, 22a, 22c¢, 22d, 22e and
22f were prepared by using the correspondlng
chl orof ormat e, which incl ud® et hyl chl orof ormate for
22a, WD 2008/ 060372 PCT/ US2007/ 021259 33 car banoyl
met hyl chl orof ormate for 22c, chioroformate-acetic
acid for 22d, chioroformate-acetic acid nethyl ester
f drurthee emhgdiments 9 theciventisroenaonepdssrthe atiminigtration of

com&{}%‘&% Irt?ié @\vgbtlogrf%?pgl){vdﬁh@ éiﬁﬁqgtaﬁgﬂloﬁa%ﬁgyﬁﬁ@ular asgent The

conterhplateel additiorfap bhmmmwllae agenEis DAL URAICHIEYS iF ERRGr &bmic make up
descri bed 1in Schene above. Schene 3 10 Schene 3

or arEANQPITIRB TORLheHTRRAHINGR Chesinkekinn. rddienal carciovascular agents

that 6%%[3@! ﬁgéd' ﬁ&cﬁ‘l}&ﬂ%ﬁ@ﬁmp the] n \‘f(%l é:?tqpo‘gm Qﬁ) tnhgﬁ'u nt?cﬁﬂnglude

drugs,omviehn hade . antHhrbmb‘onlnpantpplathleltagguegat@n antlatheroscl_erotic,
antir G BRI ANLD - Sd TR ACT S HEEOrSO% e UG A reating
throd%%?élé‘ﬂed%éa‘é@% '|Nc§?u&??g (hlrehfb%@,@. at-]‘rer@écié?bmeres@ﬁos s,

Chem Soc. 2, 15 84,72181, 91) can be converte
hypettgnsipe, mm pgqlous,u arrggl@gem@ﬁor@iaie@ dispeitargcaraytomia, a

cardi?%%c%\‘f\éél}org@é@lﬁioq?d %g%g%?gﬁﬂ@ﬂgﬁtﬁegx f%@tgjeaﬁ\afg)fggrr&?al Z¥arction,

glomeaﬁartépmms,UMmmbI@tR: $thokel Mremhsedrrmbﬁytla?étrMe qienpherab&ascular
convert aci medi at e

disegsedy %@fy‘/‘g{% 'Sowem'@ gﬁr ' Cé%q'% ﬁﬂE'r't'&k é'i"?}if@a@%“’f%ﬂ“lo&{%sb%/f'bTOt'c
dlsorB¥|d61°(h¥3|'v§r QfdntePeluhﬁ%r”lﬂt@&ﬁna‘P fatt g?%ﬁml)% gb%?ﬂagehﬁ?osus

eacts under
multlp@a&ﬁderoalsmsteo;ocvroa@, glonfeasulnnepmitsu rehad diseabé,cdcute rerad failure,
chror§§ rrWer &zpﬁ%&%p%lh\%cs%gﬁghg eos acstls %ézna |sch%m|at\1 eblgdé)etrcl’r?f?ammatlon

diabetes, diabetic neuropathy, cerebral stroke, cerebral ischemia, nephritis, cancer,

melanoma renal cell carcinoma, neuropathy and/or malignant tumors,

_neurodegenerative and/or neurotoxic diseases, conditions, or injuries, inflammation,

asthma, glaucoma, macular degeneration, psoriasis, endothelial dysfunction disorders of

" the Iivér, kidney or lung inflammatory disorders of the lungs and gastrointestinal tract,

respiratory tract disease or condition, radiation fibrosis, endothelial dysfunction,
periodontal diseases or wounds or a spinal cord injury, or a symptom or result thereof, as

~well as other disorders in which thrombin and its receptor play a pathological role.

Suit‘a_ble cardiovascular agents are selected from the group consisting of thromboxane A2
bioégjnthesis inhibitors such as aspirin; thromboxane antagonists such as seratrodast,
picotamide and ramatroban; adenosine diphosphate (ADP) inhibitors such as clopidogrel;
cyclooxygenase inhibitors such as aspirin, meloxicam, rofecoxib and celecoxib;
angiotensin antagonists such as valsartan, telmisartan, candesartran, irbesartran,
losartan and eprosartan; endothelin antagonists such as tezosentan; phosphodiesterase
inhibitors such as milrinoone and enoximone; angiotensin converting enzyme (ACE)
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Schene 3 O ~ ~iiLDA, PhSeCl Me2AICN NC O H2Q2 cc> O 10
"'&(o O 023 24 25 TMSOTf NC OD NC KOHHEtOH O Ti C 4,
WORRHY0E332T HO Et 3N CH2CI 2 CH 3 OSi Me3 s O 26PEHUGE§07/021259
2008/ 060372 PCT/ US2007/ 021259 34 (EEO2(0OP OHHNO

O OHHOOHHPHH :::: OO0ON M HHN Hd
(aq)/ di oxane Me CHO 28 n-BuB®, THE 29 ~F 30 H H NH2
0 HH NHCOOX 0 XOCOCl,Et3N O 1. Ha (1 N HH

inhibitors such as captopril, enalapril, enaliprilat, spirapril, quinapril, perindopril, ramipril,
fosinopril, trandolapril, lisinopril, moexipril and benazapril; neutral endopeptidase
inhibitors such as candoxatril and ecadotril; anticoagulants such as ximelagatran,
fondaparin and enoxaparin; diuretics such as chlorothiazide, hydrochlorothiazide,
ethacrynic acid, furosemide and amiloride; platelet aggregation inhibitors such as
abciximab and eptifibatide; and GP llb/llla antagonists.

Preferred types of drugs for use in combination with the novel compounds of this
invention are thromboxane A2 biosynthesis inhibitors, GP lIb/llla antagonists,
thromboxane antagonists, adenosine diphosphate inhibitors, cyclooxygenase inhibitors,
angiotensin antagonists, endothelin antagonists, angiotensin converting enzyme
inhibitors, neutral endopeptidase inhibitors, anticoagulants, diuretics, and platelet
aggregation inhibitofs. Especially preferred for use in the combinations are aspirin,
cangrelor and/or clopidogrel bisulfate..

When the invention comprises a combination of compounds of the invention and
another cardiovascular agent, the two éctive components may be co-administered
simultaneously or sequentially, or a single pharmaceutical composition comprising
compounds of the invention and anofher cardiovascular agent in a pharmaceutically
acceptable carrier can be administered. The components of the combination can be
administered individually or together in any. conventional dosage form such as capsule,
tablet, powder, cachet, suspension, solution, suppository, nasal spray, etc. The dosage
of the cardiovascular agent can be determlned from published material, and may range
from 1 to 1000 mg per dose.

In this specification, the term “at least one compound of the invention” means that
one to three different compounds of this invention may be used in a pharmaceutical
composition or method of treatment. Preferably one compound of the invention is used.
Similarly, the term “one or more additional cardiovascular agents” means that one to -
three additional drugs may be administered in combination with a compound of the
invention; preferably, one additional compound is administered in combination with a :
compound of the invention. The additional cardiovascular agents can be administered

sequentially or simultaneously with reference to the compounds of the invention.
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M HH 2. Ti(Qi Pr)4, CH2Cl2 Me NH3, EtOH N 3.
NaBH3CN, CH3OH 311 / N 32 (a-f) Fi F Step 1. The
WA HEhoket al derivative 23 (Johnson, J. et PQI/USZ07/021259
Am Chem Soc. 1962, 5 84, 2181, 2191) is reacted with
a strong base lithiumdii ssgropyl am de (LDA) and
phenyl sel enyl chloride (PhS8Cl) and hydrogen peroxi de
to formthe enone 24. Step 2: Enone 24 is treated with
t
oy neh SEp bR, MorfipTRhIEbiE Cafflovascular agents
are tg beyagimioistared geisepatate nemppsmong,lthey can bhe rovded inhakit

he ald 25 with . .
comg(B oA sble Packhbe, e SartdbefEobrifa & cofthdtin® af theivention
in a prarelaceivallp veceptaBlescaisén ﬁn@@t@%&rat@cbhféﬁﬁéﬂc@ﬂwpr&lng another

ethanol forns the tricyclic ketone 28. Ste

cardipyasgudar agerk inoh Bharmnacayitisallysagsestabiricarsier, wpmmetqog\pounds of the

verl GRS e Mg 25U b Ay pERATTREATT Bl 412 et e
combiyatia mbdapesiildayy Ieﬂdcwml Aolkltcts advahtagealisdfsaadministering a
eth a} 15 Step 4: The aldehge29 can .
comtiadiian.hen T S<COMRANEGS Musbhe A0BNIEisred o dfierent time
R und 30 can be
'“te“f:"’gﬁégwgg to %&%ﬂn%eﬁﬁﬁbg?ggﬁ@@ a-f, which are the
sahe aczitylt)o pbihectosnpnunsts ef duss inventonscar beﬁetermiriecblmy the following
roc%ﬂ}fg usi ng the sane protocol follow ng the
P ns- V\adsvvorth reacti on as described in Schenme 2. WO
2008/ 060372 PCT/ US2007/ 021259 . 35 Furt her -enbodi nent s
.of _the inpvention enconpass the adm nistration of
In Vitge Testing: -e- .:.O.r.m Pl egeptor ARtAGONIStS| cast one
i ti vascul ar agent. The conten‘pl at ed
Pre IOy h 'Povascul ar agent is one that differs in

eiA(PEF)R(ORARhRRKL YWNH2 (1.03 mg) and 10% Pd/C (5.07 mg) were
suspended in DMF (250 1) and diisopropylethylamine (10 ul). The vessel was attached

to the tritium line, frozen in liquid nitrogen and evacuated. Tritium gas (342 mCi) was then
added to the flask, which was stirred at room temperature for 2 hours. At the completion
of the reaction, the excess tritium was removed and the reacted peptide solution was
diluted with DMF (0.5 ml) and filtered to remove the catalyst. The collected DMF solution
of the crude peptide was diluted with water and freeze dried to remove the labile tritium.
The solid peptide was redissolved in water and the freeze drying process repeated. The
tritiated peptide ([3H)haTRAP) was dissolved in 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 1.D.;
mobile phase, (A) 0.1% TFA in water, (B) 0.1% TFA in CH3CN; gradient, (A/B) from
100/0 to 40/60 over 30 min; flow rate, 5 ml /min; detection, UV at 215 nm. The

radiochemical purity of [3H]haTRAP was 99% as analyzed by HPLC. A batch of 14.9 mCi
at a specific activity of 18.4 Ci/mmol was obtained.
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5 or arrangenent fromthe conmpounds of the invention.

Addi ti onal cardiovascul ar agents that can be used in
WRaMs0p® 2 on with the novel compounds of this PAU/ERIGHA21259

i nclude drugs, which have anti-thronbotic,

anti-platel et aggregation, antiatherosclerotic,

antirestenotic and/or anti-8®agul ant activity. Such

drugs are useful in treating thronbosis-related

Prep8taiAf pldtdtet Hidnilitahdg onbosi s, atheroscl erosis,
rest enosi s, ypertensi on, angi na pectoris,

arffjatetpt mearnbranes avard prépared eising amoldifichtiomof the method of

NataffgiérﬁJI IP%EW#F\ rjarﬁrﬂ)%)ai[ﬁg%ltaﬁl groqr;'ﬁg? égsfeaépqs Eieg.r4_§:?2g-l1t5|1(z[|1995)) from 20
units@f prERélet enveRintratdsSobthineaTiMh tHe RbARYBrsey Blood Center (East Orange,
- thronboenbol ytic stroke, peripheral vascul ar
NJ) withie 48 émurs ef edlleation. Adhstepawerd camiet @ut ab4 t Oriridies approved
rheumati sm astrogliosis, a fibrotic disorder of the .
biohazayé safeky eenditions. Riatelets weesseamufuged at 1 00 xygstos @0aminutes at 4 C

o o PR3 PALT PRl i B e fugenor s g 1or 1

minutesal pdilat platetets. Rltaletiscvererelsubpendadtin T0eMM TSB! B 7.5, 150
i schem a, bladder inflammtion

@o Qst asj renal |

mit Riath &bt £ T Aot # Loth@ P O 700 erastshaamtrdtigen at 4400 x g for 10

minufey. FRIAdtep N2GBhEateBTRE rdﬁﬁit%nalsﬂﬂéyplaterlﬁg AT Re-s(E¥Hded in 5
cel | carclnoma, neuropathy and/or malignant tunors,

mM g HOl el A e, &tiiyeEBmA/tora firalivolume of afipsexdsately 30 ml and were

condi tjons,..ocr jniuries, i anmat i on st hma,
nomatiges TR PR iokPS e BRupse T HATBas P, MeriahReR here pptieted a
41,000/ % gy Fe-bispendied an 40150 @f 20 M TirisMec, pki ZBEY nd EDTW, 0.1 mM

i nfllammat ory di sorders of the |ungs and
dithigdlreitol iant €t mhaliquotsawere frosspinriguil Mo tandGtordd $238@ ©r To

condition, radiation fibrosis, endotheli al _ .
compigterambrane preparationoaliquotsiweeathewes; polgddandhomogenized with 5

Tl o . _ .
suo 8768 It BT R dnd JREFAD 3 ¥ m 10
mM triethepbtamipédjClapHat. o odil EDTA, cinel. reAuspendebine20-25 ml 50 mM

T ) A RIS AR G il parrs
oS TR0 B ST T SEEDMR ol
montHb) ﬁﬂiﬁabﬁplél%%t))cgbEgﬁtpétég’fsyz)gﬁéﬂggieq&ed:b% hﬁ:«gﬂyrﬁé{n&%\e protein.

cyclooxygenase 1 nhibitors aspl rin
Proteim tencedtiatian dvasadeteominbgd by anigivotyessan (leowrgostial.s U sBisl Ghem.

' 193.% ¥2ézf§{5tﬁ)n tel m sartan, candesartran, irbesartran,
—==350" rand eprosartan; endothelin antagonists

such as tezosentan; phosphodi esterase inhibitors such

_as mlrinoone and enoxi nbne; angi otensin converting
High dhyqughpuh@ombin Receptor Radioligand Binding Assay

Thrombin receptor antagonists were screened using a modification of the thrombin

receptor radioligand binding assay of Ahn et al. (Ahn et al., Mol. Pharmacol., 51:350-356

(1997)). The assay was performed in 96 well Nunc plates (Cat. No. 269620) at a final

assay volume of 200 ul. Platelet membranes and [3H)haTRAP were diluted to 0.4 mg/mi
and 22.2 nM, respectively, in binding buffer (50 mM Tris-HCI, pH 7.5, 10 mM MgCl>, 1

mM EGTA, 0.1% BSA). Stock solutions (10 mM in 100% DMSO) of test compounds were
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WD 2008/ 060372 PCT/ US2007/ 021259 36 inhibitors such

as captopril, enalapril, enaliprilat, spirapril,
WQavsdpe3’t , perindopril, rampril, fosinoprilPCT/US2007/021259

trandol april, lisinopril, noexipril and benazapril;

neutr al endopept| dase inhibitors such as candoxatri l

and ecadotril; anti coagul an®$ such as xi mel agatran,

f ondaparin and enoxaparin; diuretics such as

furthéMthéﬁ i fsgod DM gfﬁ@%‘lftﬁ’éﬂh%?n@%ﬁtﬁ"ﬁet@lb?% YilitEd compound

acid, furosemde and amlorid regation
solutionisiasid: & of wadiotigandatactina nalbcemhr@tleptoif flomM m@% WSCI)}Were

cooe AT TN ebunf RSB g 0B ot noranes

(40 quetﬁim/MIlﬁ%etmm@ﬁ@m%té%;rhidaﬁwltrhmﬁteﬁ By EH6MDMSCE
GP Ilb/Illa ant agonl sts, thronboxane antagoni sts,

Comperaidssware tepiadod shrgecongantiaians<0. s y ansbiq ybhiakhe plates were
coveP 5 G Sk-mbR A to‘i"lnac‘ L3 "“ﬂ"ea'glrﬂe?b‘fate @?\%%Pﬁ)lr 4"hour at room

ntagoni st's, an NSl D -CONVErt i
templenitum tlbaagarmeml-‘nlmmemﬁefﬂrer am wem s’makedﬁor at least 1 hour in
diuretic ation

0.1% RSPV PE RS e BvhatER andimpreop vere barvartadiiamg 2 Packard

FilterMHIE™MBhivERsSal Mafyedtd dddWereCr%EEiiﬁhﬁéh&f‘ﬂfu?ilmes with 300 ul ice cold
cl opi dogrel bisulfate. Wien the invention conprises a

50 mbbhis-hisili et 7c8, MNng&z of mvhEG T Mcta&o:lrﬁmjzo sgintillation

di I t t act
cook IR DTS AP0 APl dhtins Bl Ral couenin 3 Papkard
TopC?cﬁml'tJ'@“Mic?d)ﬂ)IMtae SéinflatibA CRINEIATABSRBETIE Blndﬁ@m% Ubfu‘?éh as the

nprising conpounds of the invention and Tanot

total b@ﬂmwmahamoawﬁq bindingiabsaaedun thepregenge @épmﬁﬂSéSO uM)

unlatiligh hRERRBR TS o2 Ol B s A NRIFAT Binding to thrombin
rece;ste&em@baubma?éa/frorﬁqna Mﬁ@ta&%ﬁ fp:form such as

capsul e, cachet, suspensi on,

sol ution, supp03|tory, nasal spray, etc. The dosage
of the cardiovascular agent can be determ ned from
publ i shed material, and nmay range from1l to 1000 ngy

% InifiBitiofl @SPotal ﬂnamgssmemgnﬁ tiseAble@Bncd BFa et @fb@uheaﬂoo
one conpoun invention” means that one
three dlfﬁék@h@'ngmﬁﬂ@c@mwmﬁs i nvention may be
used in a pharmaceutical 25 conposition or method of

treatnment. Preferably one conpound . of the invention is
Matetialsd.

A(pF-F)R(ChA)(hR)Y-NH2 and A(pF-F)R(ChA)(hR‘)(IQ-Y)-NHg, were custom
synthesized by AnaSpec Inc. (San Jose, CA). The purity of these peptides was >95%.
Tritium gas (97%) was purchased from EG&G Mound, Miamisburg, Ohio. The gas was
subsequently loaded and stored on an IN/US Systems Inc. Trisorber. MicroScint™ 20

scintillation cocktail was obtained from Packard Instrument Co.

Cannabinoid CB, Receptor Binding Assay

Binding to the human cannabinoid CB; receptor was carried out using the
procedure of Showalter, et al. (1996, J. Pharmacol Exp Ther. 278(3), 989-99), with minor

modifications. All assays were carried out in a final volume of 100 ul. Test compounds
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Simlarly, the term"one or nore additional

cardi ovascul ar agents" neans that one to three
WaaMs{PSiAal drugs may be administered i n conmbi Ral/U§#07/021259

with a conpound of the invention; preferably, one

addi ti onal conpound is adm nister ed i n conbi nation

with a conpound of the i nv8@tion. The additional

cardi ovascular agents can be adninistered 30

wereﬁ@%ﬁbhéédl 36 PO NI § Wbm%éhﬁée%ﬁahdlhﬁé@frﬁw BN Tri&NSH 7.1, 3 mM
onpounds of the invention. WO 2008

MgCEchMzEID)Wo@(mWS@ Aiguots gfau hofeeanhnilutetisaropletwere then

v P VS o8 e A b g obhumen

CB, fransfeced CHOXKildells (R@éﬁmoﬁBlB@glynln@? flehdl e s PasaIg in BIMRling
contalner conpr|S|n a Co ound 0 t he i nvention I n

buffey (e &igurti al 13m ngl%m M EDTA 0.1 dntatty asihieabevine serum
a'b“ﬁgﬂﬁ‘@?ﬁg‘{@’é’%@?@‘ blﬂ@lﬂ?%%&@t{ n &183], |h°3()av§1‘ﬁ'é|h%%3%96pl{he' réactions

y ac e car
weredpitiptegnalish th‘e adudition cmlv[%HI CBrb59dOtdilatenitindrinding buffer (specific

actv i Y G ST RPN a{E 5 BEtone By o P e loend

conckhfratich ndMaBirRRPraction wadnd. 48 AVE Faldwang RUBAIGH 4Bom
when, for exanple, the conponents nust be adm ni stered

tempgratyre fos Piaurs.imembranesrweredasyesig@ hy f iteayiontrough pretreated

(0.5410o gf nﬁ%ﬁlﬁﬁémﬁﬁ?etahe %%LF‘J%%?%%Er@flﬁ&tdégljtegXuﬂﬁlltépg Packard) using a

n-can be m ne

. _TomTed:’IMdWaclg Ut well gek hanvesteyi(HamdéasCt)nPlates @m‘a weashed 10 times

in 10D 3 BiitpLiis. AR ”é&%iqu@f i (edensiiyy on

| men%%é’s%/&? (Jéht(t?( Q?OIWInﬁ%H?TSﬁ&?;P’%g @H\n%t&ﬁg@sﬁmlnaﬁon

and dil sopro e vesse
fluid asmg@E@pCmmt%NMTthqrmﬂa Saintilation andmmmepmedlce Counter

(Packafl, §47iefi PG R resteution BB Riscas ProutRed dsing Phsm™

20b. T(@F&}ﬁFQidLS(ﬁtW&é 8ahDisgo, G¥). the conpletion of the
reaction, .the excess tritiumwas renoved and the

react ed peptlde solution was 20 diluted with DMVF (0.5
m) and filtered to renpove the catalyst. The coll ected
DMF solution of the crude peptide was diluted with
water and freeze dried to renove the labile tritium



The solid peptide was redissolved in water and the
freeze drying process repeated. The tritiated tide
W?[ZWOHWRAP) was dissolved in 0.5 m of 0.1% 5@%@%%@7/021259
TFA and purified by HPLC using the foll ow ng
condi tions: colum, VydacTM C18, 25 cmx 9.4 nm1.D.;
25 nobi | e phase, (A) 0.1 %4EA in water, (B) 0.1% TFA
in CH3CN, gradient, (A/B) from 100/0 to 40/ 60 over 30
mn;, flowrate, 5 i /mn; deyagiison, WV at 215 nm
The radiochem cal purity of "[3H haTRAP was 99% as
anal yzed by HPLC. A batch of 14.9 nC at a specific
t  \j .of 18.4 Ci/mmol was obtai ned. WD 2008/ 060372
Wha@%ﬁ%@%d% 021259 38 Preparation of platelet
menbr anes Pl atel et nenbranes were prepared usi ng a
nodi fi cation of the nmethod of Natarajan et
1. (Maeamapund Eprasentee by any obi 1oagwmg(ﬁt@4cfprﬁef9rmulas
45:145-151 (1995)) from 20 wunits of platelet
concentrates obtained fromthe North Jersey Bl ood

Center Orange, 5 ol thin 48 hougs of
o HcoI | eqgt bﬁg\hﬂld HstHepsH e cargi, ed out t/"4 C under
bi ohail ty congl oNS PI atel ets were
i fuged a g Tor 206 @- at 4 C to

wemove red cel s HThe super nat Aitis; Wwere decanted and
centrifuged at 3000 x g for 15 '‘mMnhutes to pellet
p elets. Platel were re-suspgrded in 10 nM
T s-HC, pH 7.5 50 nM Nad , EDTA, to a total
volunme of 200 ml gnd centrifuged gt 4400 x g for 10 10
fnutes. This st was repeated t addi tional tinmes.
glets were r spended | n 5 \AN Tris Hg:l pH 7.5,
5 mM EDTA to a final vol urre of approxi mately 30 m and
were honpgenized with O Njf,rokes in a Do g%
honogeni zer anbran re pelleted g 0 x g,
;3 . (B pH 7.5, 1 nmM
m @l iquots were
80 C. To 15

ol ed, : [ ' strokes of a Dounce
geni zer. / #t'ed and washed 3
i fres in 10 , PH 7.4, 5 nM

EDTA, and re-su 50 MM Tris-HCl, pH

% DVSO. Ali quots of




were frozen in liquid N2 and stored at -80 C

Menbranes were stable for at |east 3 20 nonths.
WORIBLH2 bl at el et concentrates typically yiel ggyUgg)@7/021259

ng of nmenbrane protein. Protein concentration was

determined by a Lowy assayéLovvry et al., J. Biol.

Chem, 193:265-275 (1951)) Hi gh Throughput Thronbin

Recept or Radi ol i gand Bi ndi ng Assay 25 Thronbin

receptor antagoni sts were screened_uging
n‘DdIflggztIaSﬁ;' _h"é_é)hro” torgg '

s e SIPY Wa'S
MNgprformed S a8 well Nunc PR&tes (cat. ‘N6a269620) at
final assay|volune of 200 |pl. Pl atelet
[ 3H] haTRA re diluted 0.4 ng/m
eESpectively, bi ndi ng buf (50 MM Tri

utions (10 in 100% of test co
2008/ 06037 / US2007/ 0& 39 furt
in 100% 52/50 Unl ess ck;_'pervvi se indicated, 10, pl Ofam;zl’
Q 4 digfl ut gdoednmoun sql oms ,a 9 ofor di ol i
e Nz co}:iql-I\WD‘(oofHrwl@i ,’-g—(

‘ : &h! d t# acyi o wa
€ addi tiog Aff AL00, 1 of gedlirmnes (40 L¢
otein/well). She binding was not significantly
I bited by 5%DVSO. 5 Conpoulpds were tested at three

entrations (d“l 1 and 1 . The pl ates{"vvere
cyvered and vornex-m xed gent on a Lab-LinegTM Titer

te Shaker foll 1l hour at ro t enper at ur el Packar d

FilterTM GF/ ilter plat re soaked at

¥ast 1 hour in™0F1 % pol yet wl"€nei m ne. The
i ncubat ed,menbr anes were harvested usi ng a PackardJ

|HI te A@ eT l:;lnlwerﬁlﬁiD Rrestter  &n Hr api dl
30Q X

our t

ate Scintil
S defined




15 . receptors was cal cul ated fromthe foll ow ng

relationship.: % Inhibition Tot al bi ndi ng-Bin g
WORMSHFSI2nce of a test corrpound x 100 Tot al PCT/US bo7021259

bi ndi ng- Nonspeci fic binding 20 Material s

A(pF-F) R(ChA) (hR) Y-NH2 and

A(pF- F) R(CChA) (hR) (12-Y) - NH243wer e custom synt hesi zed

by AnaSpec Inc. (San Jose, CA). The purity of these

pepti de _wa% >95% Tr |_1;/| Wyn gas (g%ﬂaé pur chasegl_/
H 1 e ¢=-

0O

H n(sbur p.H Ghio ;
i ad stor aro | Ng emso
CroSci nt/ sci nti |l )aNpn
Féunedfro kard | nst furteitl Co.
gnnabi noi d CB2 |Receptor Bindipg Assay Bindihg to the
CB2 receptoZ™mas carried usi ng

f Showal t erl

278(3) -99), with mi for

PCT/ 2007/ 021259 40 wete re-suspended to 10 nMin

DMSO, then serially diluted in 50 MM Tris, pH 7.1, 3
mM MCl 2, 1 nmM EDTA, 50% DMSO. Aliquots (10 ul) of

each diluted sanple were then transferred into

|nd| vhd a) Wells of ao9_6 vgell rricrotdl/er pl at e. o/
: ' ), - e d iy C

[r1s, pH 7.
e bOVI ne sell"uH

q\lreactlons
H| CP-55, 940

terrperature for 2 hours,, menbranes wer ¢ harvest ed by
Q Hf_hltra ofl ohr,oygh p._gr/ea:te_pl y (0+p%Polqyef hyl eni no-+e;
: 314 i er bk ("’OﬁBflI N
of
rd) usnng a
S ﬁé\ﬁ HE\H
N N




TomlecTM Mach 3U 96-wel | cell harvester (Handen, C).
Pl ates were washed 10 tines in 100 ul binding buffer,

WA RHWS(OAS renbr anes al | owed to air dry. Radioac??@ﬂ@9m6ﬂ2n59
menbranes was quantitated foll ow ng addition of
Packard Omi scintTM 20 scintillation 15 fluid using a
TopCount TM NXT M cropl ate S#4ntillation and
Lum nescence Counter (Packard, Meriden, C).

Non I|n a regreSS|on anal ysi s was QJﬁo med u5|ng
] 208 H(.& apliPdd SOf thall e, KSQ% 6@0 HCa ‘?/76
d o 720P 001 024 2 CLoAl VB @ |so
ned i s: X conpoun.. bof esent edyty of the
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or a pharmaceutically acceptable salt, solvate, or ester of said compound.
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2. Eﬁgcdflnﬁbuﬁb”éf tleHohula: H H DN(o O O

O?>/NH2
H
N—<

(0]

F or F
or a pharmaceutically acceptable salt, solvate, or ester thereof.
5 3. A compound of the formula:

F or F
or a pharmaceutically acceptable salt, solvate, or ester thereof.
4, A compound of the formula:

F or F
10  or a pharmaceutically acceptable salt, solvate, or ester thereof.
5. A compound of the formula:

O- OHNO-/ r3o0p
O

a H
OO0OO0O:"o HH FET/S§%007/021259
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pHHN—- :-¢" i-s OHHHF HHI FFFF \\ OHH
D p OOpHHHF HRH FFFF 5o0r a
W‘Bﬁ%ﬂsf?ﬁ%%%tl cal |y acceptabl e salt, solvate, orPebU&200§p21259
sai d conmpound. WD 2008/ 060372 PCT/ US2007/ 021259 50
2. A conpound of the formula; o'-NHZ 0)-NH2 OHHH
3 OHH, NCOOON~ O OO0HH H= ~Iv For For a
pharmaceutically acceptable salt, solvate, or ester
o ther of/ 5 3. A conpound of the formulaz OOH OH O
Ei& 3~- 0-~- HH N~ 00 O

or a pharmaceutically acceptable salt, solvate, or ester thereof.

6. A: compound of the formula:

F or F

or a pharmaceutically acceptable salt, solvate, or ester thereof.

7. A compound of the formula:




HHHF or F or a pharmaceutically acceptable salt,
sol vate, or ester thereof. 4. A conpound of the

WO 200%{#6%72\ OHHHOHHO O~Q 0 O H=F1 HV PET/P2087/021259
10 or a pharmaceutically acceptable salt, solvate, or
ester thereof. 5. A conpound of the forrrula WO
2008/ 060372 PCT/ US2007/0212%® 51 OHHHO- HEH / N
\I For a phar rraceutl cally acceptable salt, sol vate,

or este chjwpound of gornul a: Q)_l—,YH
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\ F, \ F, OHHH

., E/F, F or a

tically ae“‘i:éble carrierfi8. The
cpnposition of chaim8, furthe
t one additjogal cardiova | ar




10 cardi ovascular or circulatory di sease or condition,
heart failure, myocardial infarction,
WORMHIF W dnephritis, thrombotic stroke, PCT/US2007/021259
t hr onboenbol ytic stroke peri pheral vascul ar
di seases, cerebral ischema, rheumatoid arthritis,
rheumati sm astrogliosis, a59| brotic WO 2008/ 060372
PCT/ US2007/ 021259 60 di sorder of the ljver, kidney,
Iung or estinal tract,/ systemc lu
CkﬂtsH ttult'“a%asce?éls te
reral
chkanj enal fai
[ 1 i scheni &, fpladder infl

|sche nephritis,
cell carcingoma, neuropat

neur ot oxi ¢ i seases,
»ondi tions, or furies, inflavfﬁtion ast hpe
4 4 coma, nacul degeneratlon v or|a5|s erddt hel i al

dystnctlon di sorddrs of ‘the ITVver, k|dney or I@ng '

of y_ di sorders of/ the |ungs arcl)glj

it est reyps Etor_%rac
on fidrogySj &ndot hel i
nction ber'i odont al )¢ ges or
cord or a synpigph or resul4

onmboxane antg
' pl tors, cyckg
ant agoni st s, endot heli n antagoni sts, 15 angi otensin

o _co:nverkt;_iédlg{ ez nE |nh bp-t/or s, - nauttrgl Oevfd%oept'l das}i o/

Héar di ovascul

cangrel or, clopi

fAagm n. 12. Thg qonposi tion of
rein the addhtfonal cardi ovase

agpirin and cl opldogrel bisulfate. 13. A net hod of

ifnfji biting throffbhn receptors pri si ng adm
rmammal i n~oegd of such thkeatprent an effs

amount of at |east one conpound of claim 1.
or a pharmaceutically acceptable salt, solvate, or ester thereof.

¢, parsugrel

8. A pharmaceutical composition comprising an effective amount of at least one
compound of claim 1 and a pharmaceutically acceptable carrier.

9. The pharmaceutical composition of claim 8, further comprising at least one
additional cardiovascular agent to treat thrombosis, atherosclerosis, restenosis,
hypertension, angina pectoris, angiogenesis related disorders, arrhythmia, a
cardiovascular or circulatory disease or condition, heart failure, myocardial infarction,
glomerulonephritis, thrombotic stroke, thromboembolytic stroke, peripheral vascular

diseases, cerebral ischemia, rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic
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14. A nmethod of treating thronbosis, atherosclerosis,
restenosi s, hypertension, angina pectoris,

WQRMSEEBI2si s rel ated disorders, arrhythmia, aPCT/US2007/021259

cardi ovascul ar or circulatory 25 di sease or condition,
heart failure, myocardial infarction,

gl omer ul onephritis, thronmbo®®c stroke,

t hronboenbol yti ¢ stroke, peripheral vascul ar di seases,

disor@leF 8Pl lives kitiiByaiung drameBER dadf, ts?étb?ﬂlé Iupfu?,%‘r'ﬁﬁéhéfﬁsus
astrogliosi's, a fi brot| c disorder of

multiplecﬁmg/rosilsua@teomrosm glomerelonephidtis, r@;ﬁiﬁmel aq:uhe renal failure,

oo SABB TREane Vs Refl3L Sond A e tammaton,

diabétas | diaBeticchg@Bpath eé@bbfa@s{rbik@,cefémél isttesifiial AbpRRis, cancer,
honeostasi s, renal ischem a, bl adder i nfl ammat i on,

melagpR)defangl call sarinama dausprathy and/es maigaantdtmMeks

neur B ENGRNCSERIER e BOR it B isos B FUSTB: el fhation.

asthmayglapedrg, maddlar degénaration, psorras;ls encmnmmmgmfenettdmcﬁsorders of

i 1 KB S SRS s Bt P ard ol e ot
respiPRBFy A&t TiseaBBAPIcBALIIBH, ARfBR Gibiais Engtettimbpdyfuridiien,
liver, kidney or lung i nfl ammat ory di sorders of the

periodgAtat diseasemar weuRdwer a sainat e@rétmjune@p Areymptgmiqrgesult thereof.
10. d' rma]c‘égf}géfl sﬁu@ﬂ'o%l g}ﬁ @H{«%ﬁ% fhe atiditional cardiovascular

endot’he Ion, peri I Sseases or

agemvon agsnte lis eeleplledeﬂ'om (miellgndmpwoy\smnng of tmwmbbmamemz blosyntheS|s
rising admnistering to a

NS A SSRGS Pl HBOS & ANGNOE. aHeING AIPRpsPhate
|nh|bh8|%3 Ey&é@xr}@?ﬁ&lé‘ W itsord a'?‘flg'iBténqur AntafoRiste (R iin %lln?éd’Snlsts

4 wher ei | ammat o di sease or condition
ang|¢ten$m@bhteertlbgmlzymyzndmlbWS, mutralzendopemtsb,semea‘phmrs; S

. Qr di,ati,on- h t era ced 10
amwﬁ?@@ﬁ%‘% uBie R i PG AOTEERGY BBIER, (o
. 9dg gharbresblnisdl cbmpokitioh whglairH g Wﬁénéubih@chiﬁftlonal cardiovascular
astrointestinal tract or other organ. The

age AgeNntsfare AEPIRNL 2aNGIRIoE qlpmmreb@ﬁplﬁ%teop@r Si‘@rﬂ: and fragmin.
di Fr]
2. ob@ﬁ% ﬁ%ﬁ%%l tﬁbﬁ{bobﬁl% r?{?}:é%a@tgmge@g{ {gﬁg%ddmonal cardiovascular
agerm]ammsplm andgbpidtigsgeldssulfales 17. The nethod of claim

3. 14@“{7‘}}3@%@ |tgn$)g|%§t égpnat:)@ &Ee” orscc%lrrlmprfs?r{gcagr%%stenng po a mammal
in need of such treatment an effective amount of at least one compound of claim 1.
14. A method of treating thrombosis, atherosclerosis, restenosis, hypertension, angina
pectoris, angiogenesis related disorders, arrhythmia, a cardiovascular or circulatory
disease or condition, heart failure, myocardial infarction, glomerulonephritis, thrombotic
stroke, thromboembolytic stroke, peripheral vascular diseases, cerebral ischemia,
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney, lung
or intestinal tract, systemic lupus erythematosus, multiple sclerosis, osteoporosis,
glomerulonephritis, renal disease, acute renal failure, chronic renal failure, renal vascular
homeostasis, renal ischemia, bladder inflammation, diabetes, diabetic neuropathy,

cerebral stroke, cerebral ischemia, nephritis, cancer, melanoma, renal cell carcinoma,
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18. The nethod of claim 14 wherein the

neurodegeneratlve di sease is Parklnson s di sease,
WO PM8{060372t er al sclerosis, Al zheimer's di seasePCT/US2007/021259

Hunti ngton's di sease or W Ison's disease. 20 19. A
met hod of treating thronbosis, atherosclerosis,
restenosi s, hypertension, aﬁbina pectoris,

angi ogenesi s rel ated disorders, arrhythma, a

neur6B&tAY ANaRE whaignaht ©inidts] MRbdegeréraR@sshdPér Felitbiokiciseases,
heart failure, myocardial inf arct| on,

condg|q51ﬁe%|nbw@§hmﬂamatlom asthma, glaugprr@k gacular degeneration, psoriasis,

endo&ti‘%l%bwgﬁﬂﬁé}!: edrhg%r?ibfs ﬁﬁhﬁi@%ﬂ grb‘glpgﬁﬂtﬁﬁslm@hgﬁ@&a@%%ers of the

lungsaahd ggbtrointestinal tfady/ ret picatdhstedct dlisealsetdieohdivien, radiation fibrosis,
ki dney, .lung 25 qr intestinal tract, system c | upus
end%m%j@ﬁﬁn%(%@w pﬁﬂ@@@fﬁﬁ'@@%@@ﬁd&.wun@lmwr&.cgr injury, or a
{
sym@gﬁ{'ﬁr‘; %E&gﬁ{r@gééf, bémﬁﬁﬁﬂg ad |ﬁ|§%§|ﬁg rt}@‘é%ﬁmhﬁ?% need of such

, ni ¢ reha ure vasc
treatmentas iefisctive arnoant ofsat heasit ape lcbaghdend |ohc1lammat i on,

'di bel eﬁiqcﬂ Zq('aﬁt"a& Wgurogﬂ{ h%flergﬁfarégr?/r a}'tqg?%é:onpgnﬁgps irritable

bowé] %’yhd@ﬂﬁ@'@&ﬂ% disBask m@@hm{s a8 radiatien- 'cﬁ'&ﬂ@?nofth’éfﬁby’i induced
neur odegener ati ve and/ or neur ot oxi ¢ di seases,

prolifgsatgior inflammatory disardesof thengasiraintestingl trast hng, urlnary bladder,

E nerati on, psoriasis,
gast%gﬁ%{tﬁféﬁrgi g;gsfﬁurn&g)lgﬁn di sorders of the I|ver ki dney
16. orTHaJnmgtﬁouifdfa:ﬂmm o yvhdresm)trdaeneSpmétotWRaM@Wd?%aa&on is
[ US2007/ 021 s and astr0| nt est |

revefsiEle ATAR GBS UREHY 2 iupd e eI, CvAHR Chronic ainways

disedgadi at i on flbr03|s endot hel i al - dysfuncti on,
peri odont al dlseases or wounds or a spinal cord

17. i nfhe pethed of claignit wheesin thescancer iseieset Gelkbearpinpeiarey an

mammal in need of such treatnent
angl(grﬂéﬂeg‘ls %ﬁ&/@ggﬁgﬁt of a conpound of claim1 in
18. corfe mathodrofwldilm 4 wreash trengeurbdégshidraradisease is Parkinson’s

__cardiovascul ar agent. 20. The nethod of claim19
diseqiiee AEMNIrOmiE IaaeAl Brisrrais, AFRIBERS dineape ddeminaien agissase or
ted fromthe group consisting of thronboxane

WIISbﬁS dlﬁ%lsa%t hesis inhibitors, GP Ilb/Illa antagonists,
19. trﬂ&mﬁbhmhofetr@ath@gbmmbcmls aaileerosclamsuh pestepdsis, ehypertensmn angina

i nhibitors, .c enase inhjbitors n ensi

pectlyfy aBuitenesi Kabe AP e ardaliyaoa SarriReisaHar A Cilatory
disedgredondRBne AdaRailufdli Ry dcirgial INBLHENIGH, gRITHERAINGPHASS thrombotic

inhibitors, anti coagul ants, diuretics,
stroke, thromboembolytic stroke, peripheral vascular diseases, cerebral ischemia,
rheumatoid arthritis, rheumatism, astrogliosis, a fibrotic disorder of the liver, kidney, lung
or intestinal tract, systemic lupus erythematosus, multiple sclerosis, osteoporosis,
glomerulonephritis, renal disease, acute renal failure, chronic renal failure, renal vascular
homeostasis, renal ischemia, bladder inflammation, diabetes, diabetic neuropathy,
cerebral stroke, cerebral ischemia, nephritis, cancer, melanoma, renal cell carcinoma,
neuropathy and/or malignant tumors, neurodegenerative and/or neurotoxic diseases,
conditions, or injuries, inflammation, asthma, glaucoma, macular degeneration, psoriasis,

endothelial dysfunction disorders of the liver, kidney or lung inflammatory disorders of the
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and platelet aggregation inhibitors. 21. The rret hod of
claim 19 wherein the additional cardi ovascul ar

nt
WQR089eN{% are aspirin, cangrelor, clopi dogre]r’CT/ S20071021259

bi sul fate, parsugrel and fragmn. 22. The nethod of
claim19 wherein the additional cardiovascul ar agents
are aspirin 15 and clopido®fel bisulfate. 23. A

nmet hod of inhibiting cannabinoid receptors conpri sing

lungSERY Pb%&hie@ﬁnél%&t r@@ﬁ’?%bry‘ tPadt ¥Rbadk of 'éSHdlYlBﬁ’ %H‘%‘ﬂbn fibrosis,

an effective amount of at ['east one conpoun
endotheliaidysfuraiopo pﬁ!ﬂodﬁnt@ll diseasesion wounids iog @ a‘mna‘mordzmjtzﬁ ora

symip RS, 4l o A B BB Faucn

treatRieAhE affecti@UARGUMDS iECdripd Uhd 6iTtlaiffRl irdeGbinktiGrs Withialt least one
a patient conprising admnistering a therapeutically

add"@f\%@@rdmaaﬁ@iahage@f at |east one conpound of Claim 1.
20. 21I"J}eTrtﬂ‘ét ﬁja?lﬁ’lf 15 WAk r‘?ﬁ\e\"ﬁft{lﬁddﬁl EQ%\%@E@%P gﬁ;)nt or agents is

m cal -1 nduce T OX
seledted &stm ttnalgrbum)cosslstmg:mfethrmnbdxasle Abiesymthasis inhibitors, GP tib/llia

antaQy RSB aR ARRGAFS: AgRASNe MANSRIAIE IMIRICEH

cyclddiygéﬂds'éahh|bﬂ6ﬂsahh$ieten§?fpé%ﬁld§@n|st%8endbtﬁﬁﬁm9ﬁa96nlsts angiotensin
reducing structural radiation injury in a patrent

convgrting anzyee oBibiors;, seulsdangopeptidasedrpibiers, apticoagslants, diuretics,
and aﬁg;?é%glg}%@ﬂl ﬁﬁlbﬁ’& and/ or chenmical toxicity;

i on in a patient that will be

: eprmdthddsofcdHimurg whetein mm&mbnab cankovasspas adenttar agents are
nd/ or chem cal toxicity; adverse tissue

aSP"FbﬁBB%f‘%?Q’fg&PH'dQQ pisufate, ﬁéfSW¢|lar’QérW'2008/ 060372
22, P@Heuﬁg%a/d?%iagﬁ%g ffe |t'|o°na¢ EQRMNa%BEIE\K agents are aspirin

exposed, or was exposed to ra lat 1 on and/ or
and @lowdogneyblsutiater educ:| ng fibr opr oI iferative tissue

23. Cofh BlEvTach ot i BHngtnaBPoidecsnies E6RBaS R attinistering to a

mammfmhe@m BNsGH tréatiedt b effeBIiy b0t ofaf Nédst 8he 'cbRfpodnd of
therapeutically effective amount of at |east one

Claird dppound of clai m 1.
24. A compound of claim 1 in purified form.

25. A compound of claim 1 in isolated form.

26. A method of treating or preventing radiation- or chemical-induced toxicity in non-
malignant tissue in a patient comprising administering a therapeutically effective amount
of at least one compound of Claim 1.

27.  The method of claim 26 wherein the radiation- and/or chemical-induced toxicity is
one or more of intestinal fibrosis, pneumonitis, intestinal mucositis, oral mucositis,
intestinal radiation syndrome, or pathophysiological manifestations of intestinal radiation
exposure.

28. A method of reducing structural radiation injury in a patient that will be exposed, is
concurrently exposed, or was exposed to radiation and/or chemical toxicity; reducing
inflammation in a patient that will be exposed, is concurrently exposed, or was exposed

to radiation and/or chemical toxicity; adverse tissue remodeling in a patient that will be -
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5 29. A nethod of treating a cell proliferative

di sorder in a patient suffering therefrom conprisin
WaamsHeeX’ari ng a therapeutical ly effective anmoBRI/UST00ZP21259

| east one conpound of claim11l. 30. The nethod of

claim?29 wherein the cell proliferative disorder is

pancreatic cancer, gli oma, 83vari an cancer, col orectal

cancer, colon cancer, breast cancer, prostate cancer,

expo%@dt@)ébﬁbﬁ*ré‘fﬁ@@(poséé‘r& W@d“é)@foseﬂ% A ABon ARd/F @ﬁ@fﬁf&al toxicity;
cancer. . The method of claim30 wherein the glionma

or redgma@flamlagltamue sissueeijeaisin apatientdhatomill et expesed, is
concUHL)HIJ 8{6595'ed, or was exposed to radiation and/or chemical toxicity, comprising
administering a therapeutically effective amount of at least one compound of claim 1.
29. A method of treating a cell proliferative disorder in a patient suffering therefrom
comprising administering a therapeutically effective amount of at least one compound of
claim 1.

30. The method of claim 29 wherein the cell proliferative disorder is pancreatic cancer,
glioma, ovarian cancer, colorectal cancer, colon cancer, breast cancer, prostate cancer,
thyroid cancer, lung cancer, melanoma, or stomach cancer.

31. The method of claim 30 wherein the glioma is an anaplastic astrocytoma or a
glioblastoma multiforme.



