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WO 2008/ 042422 PCT/ US2007/ 021277 1 BI CYCLI C AND
TRI CYCLI C DERI VATI VES AS THROVBI N RECEPTOR
WORAKRAEMZETS 5 BACKGROUND OF THE | NVENTI ON ThBCHUSIWRHP21277
invention relates to nor-seco hinbacine derivatives,
whi ch can be wuseful as threnbin receptor antagonists
in the treatnent of di seases associated with

RV a PRICOEL T By ATREERS ThnBIRSAL B ron
i schem a, stroke, neur CANTAGONISTS di seases and
cancer. 10 Thronbin receptor antagoni sts are al so
known as protease activated receptor-1 (PAR-1)
ant agoni sts. The conmpounds of the invention also can

HERIND &8 THER NfbQ (CB2) receptor inhibitors

matoid arthritis, systemc

| upbe peeseriiementiongelates ta pdresecd Ieimtzam'ne demadives, which can be

usefP R Htgt Sandhiar Sntapfiefy b he iBRTRRAL of Y58 apsaiated with
thro@ibobRe afiferbstépsi) feStanbsis] MyRstdndfin, ahgfa péferis, arrhythmia,
respiratory tract disorders such as reversible ai rway

hear haituracesrehral isahemia, stsakemnenreriagedreative; diseasas and cancer.
Thrdrﬂ%ﬂ%b@&o?'aﬁ o?llis% Gre é%o I{FE) Hﬁé&ién lﬂf%?%& h%(é/egﬂér-1

I'ST'ng sa| conpounds
(PAReﬂr)laeﬁagcomstactThe d:ompommdsdoif ﬂherlamnt[oei also ypade useful as

con L 53 B Aok PSSP,

syst@h‘ﬁccl u§@r§tﬁen@i6’§!dﬁ%ulﬁble“s@lérés@nglabbwsoBbéﬂp%roshé r’eﬁal

herefore expected that thronbin receptor ant agoni Sts
lschamla, asselrab slioke, icereleral tsebemmamntlsnnﬂamatory disorders of the

ong GBSk AT SR UL BGSRITL g 3 e

ainNta obshuttic) Ehrdriic ethema andireyclitipaThelimantiah dsd fslates to
Thr onbj n receptor ant agonj st pepti des have been

phainrsayticrbePrIREHORH COMPEEING AN EOBPOHDASy st udi es
| nyQ dth‘lﬂ iS ‘RFEWE&??&?E% géznegf‘of‘?cl‘i\ﬁfjé%swgd(]ffé%?‘?%h 'ﬂ/ﬁ?s

receptors.
Thrqmmﬁepcemormsmﬁkm&? to betpreserdinl sugke oelh haoetsi atelsuraan platelets,

vas qs Csdﬁﬁﬁ?& raus¢ &ceﬁgxéjmﬁqrt]ltgelfal? Egﬁ‘b arr1]d rfl%ro%l?asﬂs It is therefore
expé\i:tédi m tRiGHIBIAGEbeptof hHRIgoRRes WilDbE Db eiun iR théitrirg oN

and N-trans-
thrombﬁﬁa,n*aﬂamatp% adresgletligrand tityppecliferative disardensHas well as

L L,

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-NH> and N-trans-
cinnamoyl-p-fluoroPhe-p-guanidinoPhe-Leu-Arg-Arg-NHo. Peptide thrombin receptor
antagonists are also disclosed in WO 94/03479, published February 17, 1994.
Cannabinoid receptors belong to the superfamily of G-protein coupled
receptors. They are classified into the predominantly neuronal CB; receptors and the
predominantly peripheral CB; receptors. These receptors exert their biological actions
by modulating adenylate cyclase and Ca*® and K* currents. While the effects of CB;
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Cannabi noi d receptors belong to the superfamly of
G protein coupled receptors. They are classified into
WORSWAADM nant |y neuronal CB1 receptors and PREUS2007/021277
predom nantly peripheral CB2 receptors. These
receptors exert their biological actions by
nodul ati ng adenyl ate cyclase and Ca +2 and K+
reo SR R PSS 75 oI 1t otal I R €. receptors
are bhelgveidaodive pdTipmealcaéietctsarelated\to lhnsomalmnnsﬁmlon

immugBatachiions &Eﬁ'%h}erx%?a{ifé\?%ge oA SRR rSR Pohinding
ageﬁ‘ﬂg éxBBbt%'thHé% théfa o ’utlﬁtgﬁﬁ'tﬁébbﬁﬁol@%é@é‘%@tﬁsotc?ted with

bi ndi hg agent is ex have therapeutic util
rheumaholtbaﬂblmhs sysiemidilymsserythessatosas gdulliptehsderosis, diabetes,

osteppBHER defafeihll Sarelc SEKC, pURIBATRATEE haRtfcs.

inflansrA&RY alsoqe@érgbﬁ ahe flrgekend gastRiniRtihaIaR®t] #nd resplratory tract
nephritis, inflammatory disorders of the |ungs a

nd
dls%(!ﬁﬁ syChassevaeible aipmay ehstructian, Guepicyasthmatand bronchitis (R. G.

Pertg)ﬁéob‘?ﬁrr ?\A%ﬂlc(fh@rﬁ B@ye{ﬁ?% 5 (W&%ﬁé htj&l%bﬂl‘&E Pharmacology,
63 (493(@20@31)99086(8) (1999) 635; M Bensal d, Mol ecul ar
Phar | 4 03 9 H nb
o1 PPPaRE % pieagine sialdi oF BRImURD i 1 Gro 1 0 N
, A H H3C H3Q % has begny dqmtlfled as a mnuscarinic
receptor ant agoni st. The WQE; hes!s of (+)-

Am Chem Soc., 118 (1996)

Substituted tricyclic thgd

are disclosed in US 6, OG%, 847

Serial Nos. 09/880222 (WO'&1

SUMVARY OF THE | NVENTI ON H.CW
3

‘ Hceptor ant agoni sts
S 6, 326, 380 and U. S.
330) and 10/271715. 20

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 and U.S. Serial Nos. 09/880222 (WO 01/96330) and
10/271715.

SUMMARY OF THE INVENTION
The present invention relates to compounds represented by the formula |:

formula |
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The present invention relates to conpounds represented
y the formula I: R3 R10 E' Jn, R32 Giu\~ X R9'J R33
WQ/HOM‘@Z% Het formula | WO 2008/ 042422 PCT/US2007/021277
PCT/ US2007/ 021277 3 or a pharmaceutically acceptable
salt, solvate, ester or prodrug of said conmpound,
wherein ----- represents a double bond or a single
bond, as permitted by the valency 5 requirenent; wth
the proviso that R3 is absent when the carbon to which
or aRBanwnateutivally accepiabie salt, sahatefesiedouytriodrugpatisaié compound,
h .CH2)n3-, -(CH2)-O, -(CH2)S-, -(CH2)-NR6-,
Whergifi ) NR6- . - NR6C(O) -, A- - (CH2) n4CR12=CR12a( CH2) n5- or
- (G &@T&(&I’@hrtﬁruble BBﬁ(ﬂ %'r ) §F|3glé5b095d5as P@ﬂnﬁfé@i B\Pthe valency

are independently R12 and

requiremgssnwh the pwmm Hgn% absant wm@n gmz@fb@a e vdti¢h B’ would be

hal ogen; A, E;, G Mand J are
attac?rﬁ]eégp aggﬁ d@bé ed fromthe group consisting of

Ccp i@-@@ﬁién)ay NO%ﬁ)& GHQ?SR?-)(CHK[ RRS-,, -C(S?]NRSS( NR6C(0)-,

-S( O 2- t he prow SO
hat sel ection of A M and X L in
—&h—ace(@H@)ny@Bﬂl?:e@Ré%ﬁ(ChiQ)@t oms C%g)n g ﬁfﬁﬂé 50, wtlerem n3 is 0-5,

2 with the proviso that n varij.abl es cannot

n4 apginsiage ingrppndengy 0-3rand B& and R'rdaee Wﬂeatlg s@I@sted from

the oy Sl ST AP LR Ml habeeRy "Sel Gcroa from ¢ e

gr AUE, A4 iaditliNgredhdépertienilyy seleoted frohhthePgroupssdnsittihg of
there are no adj acent oxygen or sul fur atg‘r\r,sdpresent

in the heteroaror}@Hc group, wherein a rin I'trogen
can form an \

Cc—o0

/ "b{_’n
-N(R*%)-, ~(CR'R?-, -O-, M , -S-, -S(0)-, -5(0)2- and

7

Xis VLL‘A , -CH- or —N-, with the proviso that selection of A, G, M and X
do not result in adjacent oxygen or sulfur atoms;

each nis 0, 1 or 2 with the proviso that all n variables cannot be 0;

Het is a mono-, bi- or tricyclic heteroaromatic group of 5 to 14 atoms comprised
of 1 to 13 carbon atoms and 1 to 4 heteroatoms independently selected from the
group consisting of N, O and S, with the proviso that there are no adjacent oxygen or
sulfur atoms present in the heteroaromatic group, wherein a ring nitrogen can form an
N-oxide or a quaternary group with an alkyl group, wherein Het is attached to B by a
carbon atom ring member of Het, and wherein the Het group is substituted by 1 to 4
moieties, W, wherein each W is independently selected from the group consisting of
hydrogen; alkyl; fluoroalkyl; difluoroalkyl; trifluoroalkyl; cycloalkyl; heterocycloalkyl;
heterocycloalky! substituted by alkyl or alkenyl; alkenyl; R21-aryl; R21-heteroaryl; R21-
arylalkyl; R21-aryl-alkenyl; heteroaryl; heteroarylalkyl; heteroarylalkenyl; hydroxyalkyl;
dihydroxyalkyl; aminoalkyl; alkylaminoalkyl;
di-(alkyl)-aminoalkyl; thioalkyl; alkoxy; alkenyloxy; halogen; -NR4R3; -CN; -OH;



20 N-oxide or a quaternary group with an al kyl group,

wherein Het is attached to B by a carbon atomring
WaeH$d2482 Het, and wherein the Het group is PCT/US2007/021277

substituted by 1 to 4 npieties, W wherein each Wis

i ndependently sel ected fromythe group consisting of

hydrogen al kyl ; fluoroal kyl; difluoroalkyl;

CIATSEOR Y losruateal ihqepemcXR Rbk mers
OCNH@WényI% xrythkKRZNHE@HT@aNHSOg'??‘E B@h@hyl ad)b\(hB oCOORY;

R21-aryl™-al ken eteroaryl; heteroaryla
ocme)gco@mmwkeammy sutsbtitutga lbgydlkyl, @imrrmmoamd:(@)om? aryl;or alkyl

am noal kyl ; al kyl am.n di,- (al k noal kyl ;
optionalbaubsiuted kel N et SO RE FNFGINRT R4 Ry COIOR?

5 -NR*%%‘D KJ%%@%@%QPWCQB@FWﬁ(ﬁNR%D)h%Jeryalkyl alkyl

or S(%)Q)amgill@(%wﬁr%cph%tc’é(%ar)ygNﬁfé?émaédidéentdﬁml@n the Het ring
I -
can o@tt@mw)yzfe(r@)a\gma@flthaa RethYIeD@dioxy gtastp; by al kyl , ani no

m%ﬁﬁq%ﬁlnﬂﬁg%ﬁﬁy %ﬂeéaq&rcﬁa tl%l al lLé Sur%?étlntggé ydrogen,

alky, I’NEroEéia(D);a F@ﬂuoﬂ&am@( @lﬂLNRoBQ(,yI c@é@)a@gl a1l@(n(9) @R'(oxy, arylalkyl,

ydr ox al

10 afy|a|@'¢>)|{\lp@!§5>adw@"w th@ft%f&awlalkﬁmé'r B}’Woém %)@Eﬁwadls)flb@hgxs@hkyl

a ﬁéﬁk Hgthggmpgplonallyformar|ng with a
m {/’Feﬁél oxy' up, Rl and R2 are independently

S eﬁeandoR wben taititecgedm:p nigens takey togethedrfogerg mono or bicyclic

hete@é{;@glr%ro rfﬁ%k&9‘orrq§arvk|§§y%%fd£té{ﬁsfs!eff%t88 Ifr@fn ~0O-, -N-, -S-,

aryl al kenyl , eroaryl al kyl, heteroaryl al kenyl,

hydr oxy, hyd o<yalky| al koxyal kyl, am noal kyl, aryl
and t hi oal kyl ; and R2 when attached to ni trogen,
t aken togethep/ forma nono or bicyclic heterocyclic

s@), @(egz %nbm«@ aton '@8‘9@%%”%‘2? aﬂgmr\g%ﬁ{sﬁe not

15 adjacbet tmremrs@thehamhaeaamﬁ beterogyciit simg iauasuabstituted or substituted
adj acent to each he erocycl |
wﬂh-o,g’

e ratbes BrolPapelrcted ot aligh HRdgery hGARSY; et Aoy and

ary|Qk@;WSS sel ected from al kyl, hal ogen, hydroxy al koxy,
\F/@oxy and aryl al koxy; RBis aral koxy, aryl oxy,
i aralkoxyh @ndexya het&roayy!, harroaralgexy, -GNy r-INQo, -O-aryl,

O- he&@%&&@a% ‘BZR@( R MRIEHE R NER AR GR'R2:
20 -N=C(R)NR'R?, -NR'™C(O)R™, -NR'™C(O)NR'R', -NR'"C(O)OR"®, -NR'®S(O),R"°,
-NR'®S(0),NR"®R", -NHNR18R19, -NR'®NR'®R" or -alkyl-NR"®R"®:
RE is hydrogen, alkyl or phenyl;
R7 is hydrogen or alkyl;
each R"is independently selected from hydrogen, alkyl, cycloalkyl, haloalkyl,
25  halogen, —(CH2)nsNHC(O)OR'®, —(CH,)nsNHC(O)R'®, ~(CH,)nsNHC(O)NR*R®,
—(CHa2)nsNHSO2R"®, —(CH2)nsNHSOLNR*R®, and -(CHz) sC(O)NR?R?®, where ngis 0-
4;
each R" is independently selected from the group consisting of hydrogen,
alkyl, -OH, alkoxy, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
30 halogen, haloalkyl, (CHz),sNHC(O)OR'®, —(CH,)nsNHC(O)R'®,
—(CH2)nsNHC(O)NR*R®, —(CH2)nsNHSO2R'®, —(CH,),sNHSO.NR*R®, and
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, 20 - N=C(R”)NR”R2, -NR18C( O R19, -NR18C(O) NR 8R 9,

- NR18C( O 0?19 -NR 18S (O 2R19, -NR 18S(O 2NR18R19
WORMSMBIZ 9 - NRlaNR 18 R19 or -al kyl - NR 18 R BGTAUS208§021277

i s hydrogen, alkyl or phenyl; R7 is hydrogen or alkyl;

each R13 is independently sglected from hydrogen,

al kyl, cycl oal kyl, hal oal kyl, 25 hal ogen,

'(Csz‘&@W@}/ﬁEﬁ&é is'd—%?%&@gre independently selected

fromth@@bﬂﬁ NoRsiEtig BB hydvoden( 8KZ), pheAICh&RasBAR, cyﬁfmﬂl@l gy R4 and

0- 4; each R14 is independently selected fromthe
RS t@gemgr eamqrst anmiggorithihg rajgggen tamioych thegrare attaghgd, wherein said

fing %Seﬂer ogh aIIF@I ky\gagdbaaﬁzﬁggeﬁﬁ%ﬁg* ﬁ]‘?y:aﬁll’%ﬂ@%?l v

—C GI@HIZQmGNHC( O) CR16b, - (CH2) n6NHC( O) R16b,

B4R R MR ARES g (PR 3BBBRGHS 63’2 heterospirocyclic ring of 3-6
ring B%yﬁﬁ&y@%a?\ ter%s fr&"@l&gﬁg%ﬁ%ﬁg%gg"%g%@gﬂ@ﬂgsamms and

Where R4 an relnd
1 ortZHmtgrcnum;g atongs$ seiengeobffrowu:ecmeup cangigling phOny and N;

bepzyl . C R4 and R5 to ther can for
= R8s ARSI slesse! ol Wik SrouP R BOGH! (SEFRasT, Ak,
phe,m%hglgérﬁz@ d ring formed by R4 and R5 is optl onal l'y
substituted with =0 OH, OR or 5 -C(O OH, or R13 and
R1B1§aaisendep@uielmély setgated fropi thecgrolipcoasisting of hydrogen, alkyl,
ter irpcyclic ring of 3-6 ring atonms, wherein
phe% |a&1dﬁ:b‘?to gspl rocyclic ring contains 2 to 5 carbon
ri pSag ayaroged, ali_ko%' a’&kﬁeémb;ayarwéylg F&?m @‘?Jaﬂ(?y‘l-edyélbé’myl R?-
oup consi stin

aryl,i %ﬁmlﬁuwhthajoad@le@{%e@ylf hale &ubétltgn% alkeaws ipeynil hato substituted

R o AR it sl

R? n?yrmamg,enﬂém -C(Ophtyy| REARF M) O-alREB RO CYDINOBE-alkyl-,

RO R e R OB B R S e re)-atkyt,

R28. g&@sgﬂﬁ)t -8RY10. RERSIN-SOSLaIRY K IDIS(OH-HIKRY, omgbm)z -alkyl-, R*®-S-
alkyl-, R -S(O)g-alkyl or hydroxyalkyl;

R17 is independently selected from the group consisting of hydrogen, alkyl,
phenyl and benzyl;

R18 and R19 are hydrogen, alkyl, aryl, R?'-aryl, heteroaryl, cycloalkyl,
heterocyclyl, alkoxyalkyl, haloalkoxyalkyl, aryloxyalkyl, arylalkoxyalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl, cycloalkyloxyalkyl,
(heterocyclyl)alkyloxyalkyl, alkoxyalkyloxyalkyl, -S(O)z-alkyl, -C(NH)NR'R? or alkyl
substituted with one or two moieties selected from cycloalkyl, halogen, hydroxy,
-NR'R?, -NR'C(0)R?, -NR'C(O)NR'R?, -NR'C(0)OR?, -NR'S(0):R?,
-NR'S(0).NR'R?, -C(0)OH, -C(O)OR’ and -C(O)NR'R?; or

R'® and R'? together with the nitrogen to which they are attached, form a mono
or bicyclic heterocyclic ring of 4 to 10 atoms, having 1-3 hetero ring atoms selected

JJJJ
\C=‘O

/

from —O-, -N-, -S-, -S(0)-, -S(O),. and T , with the proviso that S and O atoms
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15 al kynyl, R21-heteroaryl, (R21-heteroaryl)-alkyl -
&; 21 - het erocycl oal kyl ) - aI kyl -, R28R29N- al kyl -

WMZ@:( O -al kyl -, R28R29N- ( O) O al kyl - PCT/US2007/021277
R280C( O) N( R29) - al kyl -, R28S(0) 2N( R29) - al ky! -
R28R29N- C( O) - N(R29) - al kyl - , &

R28R29N- S( O 2N( R29) - al kyl - R28- C( O N( R29) - al kyl -

are REREAERUORLA b nd HRY Bbrpbrisipituteg o supstyted it one or
moré paeups/seiegted f_m]n RAKy!, mwmmm latkoxy) @nyload, ardatkoxy,
R AR R IR TR o, s BhReY hee¥ognm e
-C cﬁbh‘atozon‘ﬂz%rmm |, subsitudéd kith,-NATeEemRI\CORFP, -NR'CONR R2

| k | | kyl | | kyl
RGBT S0)2 R 1 b N e REATOR! o -CONRRE

(EE Lol ByTORHRS 0Bt 5 s8Rk 25 &Riegtfrom the group

cons@(r@ 8t mjde¥ben - @l\N“-UF‘Bl@CFQ walsyén, N@;Stdlliwt Qﬂivalkéky,

one or two noieties selected from cycl oal kyl, hal ogen,

alkylayninox yii-(alkNfirR0- --NRFCRORRG)-, hidRog) KR -RZO)OR!7, -COR!17,

B S AR A S R ol e e
h 1 .
NS AR ST ORl R, PR R AT SRR R, or two
adjabani RY rhoktiestoandom mgmathytenestidecgredp; / C=0 from O-
-S-, -S(O-, -S(O2. and- , with the rowgso th@t
S BA3 Dhydrogen tkylopBe A 2eazyh B QR0 GO0 FRY

R B PR SRR IR One or ror e or oups

sel ected NHom al kyl , haI ogen, hydroxy, al koxy,

aryl oxy, _ér_)ﬁlssal koxy, -NR R2, -NR COR2, -NR C(O NR R2,

- NR,L( O -NR S -NB S(02) NR R2 O OR ,
RESRD By WaaTe Bt dnd Fedain [THoDRpddely SQ\FRiegyom the

group@@%&@q@ro&@ g%%olﬁs_ Cg%‘t%tég%ékyl Wherein F F{37 is selected

fronatheodretp esnaisting at MAR2 HS- sCHgSepblﬂrliephenyylsmrgdmmypﬁeoyhand
ol AT Bl ERSRGE Fgi s
cycl@é&&lé%'c&@l@h&subdﬂ@% %] subBMdégitSés'él{SMbﬁl Iféom |'£h|2e group
COHSINHE{@)@@E@HS" a'b('d)‘NRQQRQ’GYdf%y,-a(UF@W XM\IRZ‘HP&(@X% -NR'R?,
-NROC;}Q(@%?NR *RONERRS; N D) oRrONRS D) aﬁ”, -NER). RR'R?
-C(O)OH, -C(O)OR' and -CONR'R?; aryl; aralkyl; heteroaryl; heterocycloalkyl; alkyl
substituted with -NR'R?, -NR'COR?, -NR'CONR'R?, -NR'C(0)OR?, -NR'S(0,)R?,
-NR'S(02)NR'R?, -C(O)OH, -C(O)OR', -CONR'R? and —SO3H;

R**, R® and R* are independently selected from the group consisting of
hydrogen, alkyl, haloalkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, halocycloalkyl,
alkoxyalkyl, hydroxy and alkoxy;

R* is 1 to 3 moieties and each R?’ is selected from the group consisting of
hydrogen, alkyl, and cycloalkyl, wherein R¥’ is optionally substituted with -OH,
-C(O)OH, halogen and alkoxy;

R?® and R® are independently selected from the group consisting of hydrogen,
alkyl, alkoxy, arylalkyl, heteroaryl, heteroarylalkyl, hydroxyalkyl, alkoxyalkyl,
heterocyclyl, heterocyclylalkyl, and haloalkyl; or
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adj acent R21 noieties can forma nethyl enedi oxy group;
R22 isg‘%dr ogen, al kyl, phenyl, benzyl, -CORL6,
WORMIMIBRA0, - COR23, -S(OR31, -S(O) 2R31, - S(BEYNRW7HR1277

25 or -C(OOR 27; NH2 -R35 231 36 Ris R, wherein

R and R are independently sglected fromthe 35 36 15

group consi sting of hydrogen, al kyl, and

ROR2E g H2 i Bhkier e Bt Bdid ing havi

the group consi st Pég e&%ﬁ%d&g&?ﬁ%ﬁ%@&éﬁ?m&&éﬁ@g having
3-6 prgathrosyphenyl and indolyl; or R23 is alkyl;

haleal kylsssal kenyl :  hal oal kenyl ;. al kynyl : cycl oal kyl ¢

oy B ot s FekpspPBaResrecikyd el s dongSit of nydrogen,
R*-sallga ! R¥uakarsyl sel‘enkad| f REMdtB cgeaky), Fsingt RAarlikyl, R

ey oot o SR B R Ll S AR

| -Nﬁf%%ﬁ%ﬁ%%%@w%%ﬂ%@% QEOHR R, R

alkohg Y ealitemydakyk R -atkyiyloxys RES hé terdaydloalkyioxyNR“Reycloalkyloxy,

o b A B e BN Eomt

R24r RR2and M BER b @mMIABAH #5rAt h¥ingadtRict@@ & Babivhe
group consisting of 25 hydrogen, alkyl, hal oal kyl,

al kenyl, al kynyl, aryl, aral kyl, cycl oal kyl,

hal ocycl oal kyl, al koxyal kyl , h&q;oxy and al koxy; R27
is 1to 3 noieties and eachJR27 is selected fromthe
group consisting of hydbgagen, |, and cycl oal kyl ,
wherein R27 is optional Iy subsjityted with -OH

-C(O OH, hal ogen and al koxy; 3 8Jand R29 are

i ndependent |y sel ected ﬁr\wﬁ? p consisting of
hydr ogen, al kyl, alkoxyfo al kyl , heteroaryl,

het eroaryl al kyl , hydroxyal klyl , ghkoxyal kyl ,

het erocycl yl, heterocyclyl g kyl, and hal oal kyl; or WO
2008/ 042422 PCT/USZOO?/OZlZf?nk; R28 and R29 taken
together forma spirocyclic or a heterospirocyclic
ring having 3-6 ring atons;

where

R9 is hydrogen, OH, alkoxy, halogen or haloalkyl;

Q is fused R-substituted aryl, R-substituted heteroaryl, R-substituted
heterocyclic ring of 4-8 atoms containing 1-3 heteroatoms selected from O, S, S(O),
S(0)2 and NR? with the proviso that S and O cannot be adjacent to one another; or

Qis
13 R13 RM 13 gk R

R13 RS RM™ R R14

s—fr1 X ae R Y R13
R4 or
é——\Rm - &L R13 NN R4
R4 ’ 13 R 14

R R13 R14R 13 R14

R R4 R13 :

wherein R10 and R11 are independently selected from the group consisting of
R1 and -OR?, provided that when ring Q is aromatic and the carbon atoms bearing

R' and R'" are connected by a double bond, R10 and R1! are absent;
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R32 and R33 are independently selected fromthe group

consi sting of hydrogen, R34- alkyl, R34-al kenYl,
WEZMSHENAYI , R40- het erocycl oal kyl, R38 -aryl, PET/US2007/021277

38-aral kyl, R42 5 cycl oal kyl, R42-cycl oal kenyl - OH,

-OC(OR43, -C(OO043, -C(OR43, -C(ONR 43 R 44,

-NR43R44, -NRA3C(O) R44, -NR 43C(0O) NR44Ra5, -NHS(O) 2R

43R is $303 P‘Blé‘t%s%rﬂf' ath &'is mt?é et tIﬁ%@fe@té@%h‘F’fﬁ\é group

R37-al kynyl oxy, R40 eterocyc a
conmm@gfcthwhbggm adigyl, haldgenyhydrony, leemmboagkylammo dialkylamino,

alkoxHa G Berk (B e&%r@&aﬁ%%@%ﬁ%? %@O?Z gﬁaa?écé% 62,
-NR?ﬁ‘:(ca)cw_ai?a, mﬂ‘@%w% R /10 NB'RY ifisoraali, diluoroalkyl
i GAlRE, pldiy " AkearbapiaRy: %M?Sﬁ‘%d“ﬁ 1788t g
heteeodvyRilkdrnyg hydBoXyellien aahmaalkyt aeptad thickd, S S(O,

S(OQy2. and NR22 with the qu, ¥iso that S and 0 cannot be
adfecent (@ § rineliemann ach o Isqnpgpea@ernhyssqmtemmm group

confeg I Poth kY, At AMGPR T O

alkyRlaC (D)- winete eoyciRatkyh iR Ry tlcailkyl, .maayemmmyy -6€1(E3REY
c(bIGB N8 GIFRHP.ERIREHAP9.NER* -NREC(0)R*, -NR*C(O)NR*R®,
-NHSO2R*, -OC(O)NR®*R*, R*-alkenyloxy, R*-alkynyloxy, R*’-heterocycloalkyloxy,
R*- cycloalkyloxy, R*-cycloalkenyloxy, R*3-cycloalkyl-NH-, ~-NHSO,NHR'® and
~CH(=NOR'");

R* is 1 to 3 moieties and each R is independently selected from the group
consisting of hydrogen, heterocycloalkyl, halogen, -C(O)OR*, -CN, -C(O)NR**R®,
-NR®'C(0O)R*, -OR™, cycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl,
haloalkylcycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, and R®*-heteroaryl; or two R*®
groups on adjacent ring carbons form a fused methylenedioxy group;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, halogen and alkoxy;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, R*'-alkyl, R*'-alkenyl and R*'-alkyny;

R*' is hydrogen, -OH or alkoxy;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, alkyl, -OH, alkoxy and halogen;

R*, R* and R*® are independently selected from the group consisting of
hydrogen, alkyl, alkoxyalkyl, R%-arylalkyl, R*-cycloalkyl, R**cycloalkyialkyl, R*®-aryl,
heterocycloalkyl, heteroaryl, heterocycloalkylalkyl and heteroarylalkyl;

R* is hydrogen, alkyl, hydroxyalky! or alkoxy;

R* is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, alkyl, -OH, halogen, -CN, alkoxy, trihaloalkoxy, alkylamino,
di(alkyl)amino, -OCFj3, hydroxyalkyl, -CHO, -C(O)alkylamino, -C(O)di(alkyl)amino,
-NHj, -NHC(O)alkyl and -N(alky)C(O)alkyl:



10

15

20

25

30

Rl and -OR1, provided that when ring Qis aromatic and
the carbon atons bearing R10 and R11 are connected b

Wa 2058?42 bond, R10 and R11 are absent; WO 2008F8HA52093/021277
PCT/ US2007/ 021277 8 Ris 1 to 5 noieties and each R
I's independently selected fgomthe group consisting
of hydrogen, alkyl, hal ogen, hydroxy, am no,

| jqpd O OR1
K s am o e O
ﬁeamdeNRmdé)ﬂNF@ékéctedMRtﬁ:ﬂ@@@}dﬂﬁﬂﬁﬁsnstmg of hydrogen,
alkyLI uo glflpgb%é | ylzg?’niggql.yg: oa wrafﬁ“gﬁnol és%ﬁgﬁlgﬁl ké/ —(CHa)4-, -(CH2)s- or
CHQEWF@%‘I E'H;)zkhhd 1B %ﬁﬂﬁj Witﬁ'tt‘f@ ﬁMr‘oz?ehyt@rvﬂi‘ib.‘I@ltr‘féﬁ) are attached;

)ﬁ%ar and t hioal k to 3 noieties
anEﬁ eamah arg g\dlenaegemeﬁeleytegércumtw greumeenaistifgefhydrogen,

alkyf AR Pﬂgré)ﬂfaqlay%{%?aﬁyl Anas S)Cﬂi'thé‘ g}?@u;ﬂ NRECHIR®,
togelthaéreﬂmy‘[d witblygh atéta8-te whickatheyl are FA¥@chgd) foamke oydlic lactam

43 10 -C(O) OR43, - C(O) R43, -C(O) NR43RA4,
haV'”&%@?ﬂM mermg?(&()o) R44, - NR43C(O) NRA4ARAS5, - NHSO2R43,

| o) 4 -
Rﬁéhe%g@%f o@?y R Fcagél%lgkyl OXX@f(O)NR18R19 alkyl,
halOEéa ﬂN@b@Nyk@M@édlkle&HmY@élkw &ydiodikyl, ambhs‘acﬁwﬂm%rylalkenyl

=NOR17) islto noi eti es and each
hetqr@awladl@ﬁé?ﬁ}emarylaﬂ@nébhaarcpwaufvt aaigeaky. and thioalky, aikoxyalky

of hydrogen, heterocycl oal kyl, hal ogen,
or atk% @Jéﬁ'gg' _CN, -C(O) NRAOR50, -NR - OR48. cycl oal kyl ,

andcycloalkylalkyl alkylcycloalkylalkyl

B s UL S
o YR i O IS 15 Sy
seletteshiremaheg oonp cczmsnewrg;ofsalkog/ajkylh@d&ylogangeh ahysdyony,zaliioxy,
B ERAERD DR NS R Br ?ﬂ%ﬁ?ﬁaﬁﬁeﬁ RIgR:

-NRP&(m)@BénNH%@pzNBﬁIR RYD)aHke @naaaelcmmm all@ﬁ/l alkoxy;

- or Ikoxy noi eti es and

aryIalRh ARk hatersnalky | febepanialienylohydrasy ey hzgroxyalkyl
PR ot M 3858 otk PEng R KB . o3
subdituemts selegtedUfporodheigsdumgomsisting of urea, sulfonamide, carboxamide,
carboxylic acid, carboxylic ester and sulfonyl urea. Pharmaceutical compositions
comprising at least one compound of formula | and a pharmaceutically acceptable
carrier are also provided.

The compounds of the present invention can be useful as Thrombin receptor
antagonists, aiso known as PAR-1 antagonists, or as cannabinoid (CBy;) receptor
antagonists. Thrombin receptor antagonist compounds of the present invention can
have anti-thrombotic, anti-platelet aggregation, anti-atherosclerotic, anti-restenotic
anti-coagulant, and/or anti-inflammatory activity. CB; receptor inhibitor compounds of
the present inventio can be useful for the treatment of rheumatoid arthritis, systemic
lupus erythematosus, multiple sclerosis, diabetes, osteoporosis, renal ischemia,
cerebral stroke, cerebral ischemia, nephritis, inflammatory disorders of the lungs and
gastrointestinal tract, and respiratory tract disorders such as reversible airway
obstruction, chronic asthma and bronchitis.
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hydr ogen, al kyl, al koxyal kyl, R38-aryl al kyl,
R46- cycl oal kyl , R53-cycl oal kyI al kyl, R38-aryl

WQPS(0aZ2E | oal kyI heteroaryl, heter ocycl oal kyPSTWFOOWOZlZW

and heteroaryl al kyI ; R46 is hydrogen al kyl ,
hydroxyal kyl or al koxy; 30 R87 is 1 to 3 moi eti es and
each R47 is independently selected fromthe group

COC%hﬁidJr‘n@sfo the/ fHveaadn cahlpd usefHor B #88IMment@ithrombosis,
al koxy, tri hal oal koxy, alkylam no, di(alkyl)am no,

athermoshymsjﬁly@maymyperteﬁslon e('ug)y\al pedteins, @mgiogenesis related

disoidgrsy Ryteig i Ryreiouer sk slSBBReibbasdns spagiionshear
failufe, %‘b%té SorovidhpgaitiroMe G S N ahyaakdibl inflrombmalimbrdlénephritis,

trifluoroal kyl ;" R49 and R50 are i ndependent’I'y sel ect ed

thrombetic §H@k@,rtbgane@ﬁ@,b§{wtnﬁ@tr@kehwﬂp@gﬁl vas&plqndlseases deep vein
throfh"b@%hlé?ncglghgﬁ%%re&gggfb\b%rﬁﬁcbl%@ogés&ﬁr #8828 %ssociated with

hormcﬁr@iﬁépzerl]cwﬁ@m(tﬁb@ﬂf d&ﬁngmtgd;gw{amgmgglztohgelaﬁbhrsygelmme
C t he are attache n ar
cerebial ifariliom: 0BT &ralP CYSUREOR: DEHMRIAG &g, reumatism,

astrcggﬁ)%i%g %"ﬂbrof?é Hibrder Grliky |I|verphﬁfi‘nlé @ﬂg &Xﬁﬂe@ﬁhéﬂ%hct Oéystemlc
and R52 in the group -N t oget

lupugierythematesus, sydhplatssiarosis, me@nom&q: ram@I chse@@h@eute renal

falluﬁéj Odi‘.‘r&n8¥&‘\ ﬁgf}l(m?r%t W@g&@%ﬁ@%ﬁ@&ﬁ%ﬁcheﬁﬁi bidder

mflanﬁﬁﬁ)d\ﬁlﬁéﬂé&es adhiibéuc nédropathygesrebralstrakal, kgtebral ischemia,
dlfluoroalk trifluoroal kyl , cl oal kyl , al kenyl
nephyitis, @pcerafr{ﬂl%n(p(rgﬁyqenal qel ggr@g}ﬁ ,ﬂp@Hropathy, mahgnant tumors,
I
neufSPE AR Y no Pt s cORERY iy izreimers
diseged h;xﬂammamomalsgaseprcondlmem ashota, iglalcogen madigt ;
deg%nlﬁlfr%oal orlag?C pagp{m\‘é’g@@ﬁq@pe@' %rl)gilégsr 8@ hgyliv’er kidney or lung,

inflafriR&ton) diRBiders P RS U@ sfdnang 4R irtte Stittal 4R1tS | rebpirdtof tract disease
al koxyal kyl , al kyl, hal ogen, hydroxy, alko

or cmqm@kyadmlgn 5||bm§, endqltlept,@l dysjpngj(l@ nmenodo%tal diseases or

wounﬁg %%@ﬁgﬁ@d 'Mﬁk&gﬂ%%&&f ﬁ@ﬁ@aﬂ& %well as other

dlsoadére tiry Whichl theombin and itsréodptorgplgy al paihalbgncal role

fﬂ%g(r)?‘) ¥|| al %%he er%@é{d(alé(n%érﬁ\{%lg dro %pﬁad ?o Yreat acute
corohﬁ?ﬁéﬁﬁfré‘he h’fyo%akhal' m%?@lnéﬂ stinrsHbstid Eﬁbﬁ‘éj by 1 to 3

subsituents selected fromthe group consisting of
ur eampoungs 94 thelereseat yeatipaean 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 subject of said surgery. CPB surgery includes coronary artery bypass
surgery (CABG), cardiac valvular repair and replacement surgery, pericardial and
aortic repair surgeries. In particular, the present invention relates to a method of
treating or preventing a condition associated with CABG surgery comprising
administering an effective amount of at least one thrombin receptor antagonist to a
subject of said surgery. The conditions associated with CABG are selected from the
group consisting of: bleeding; thrombotic vascular events such as thrombosis,
restenosis; vein graft failure; artery graft failure; atherosclerosis, angina pectoris;
myocardial ischemia; acute coronary syndrome myocardial infarction; heart failure;
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carboxylic acid, carboxylic ester and sul fonyl urea.
Phar maceuti cal conpositions conprising at |east one

We3NSIdHA2 of formula | and a pharmaceutical |y PCT/US2007/021277

acceptable carrier are also provided. 25 The
conmpounds of the present inyention can be useful as
Thronmbi n receptor antagonists, also known as PAR-1

arrh hﬂg"wgrgens% I;m%m%%am.@ agtgv?g)cerréﬁr%ﬁ’hﬂfctlon impairment;

t ago n receptor goni st co
thronih)eemmrhersltrokevmreboerl nsr:hemlbawehmlunfarm:munbtnrombophlebltls deep

veindftarnbee itk rEWRhRE esayafdheadenas o

anty ah&ﬁbﬁéﬁ%@irﬁeﬁl%b#idoﬂnd@%?—tﬁeeﬁﬁa@eﬂ[ inveRtién bah be useful in a
ounds of 30 the present inventio can be useful for

metmcpféanrrt@aﬂn@r&ndé@r prevaRtngradiatian \ind/ey, chepicahinguced, gaxdicity in

non os%{l é&%ﬁ?ﬁg@?mr%ﬁhf'éfw C%r@r?n |sgﬁé) ﬁgﬁfljmgf ﬂh‘és&} g&%oeutlcally effective

amouet ehatleassoie tbmponad of féinsula il.nin pmumrythél radfatiens and/or
of the | ungs and, gastrointestinal tract, and

chernicaindaicepyoxicky is ‘H?%BF aore of [inestinal fibiasiss .paeenm%;and

BT 455988 BEMAOT AT PR AaD Y Srepces iy

is intastinal filrasisarin laeotjmfpmfefrmd embodmmnmetradfatlon- and/or chemical-

. thronbosi s, t her o cI rosj s est e .

indubg SRERLR eGP SRS TV Soth&remBERinient theregtatign- and/or

cheflicaPiritRiced texit Ishﬁ"te%tlnél PAEOSIY, aﬁféshﬁal froSis! PtdAinar badiation
di sease or condition, heart fai ( ure, acute coronary

Syndyo s @,rr@a(hqggyswﬂgg@qima@feqtﬁfcms&f,|@t¢stlnal radiation exposure.
9 PRES Wérﬁi'oﬁ alSo bR ethatld Bk fed yeing structural radiation
I3

t hr orboanbol ytic stro?< peri phera vaseul I Sease
injurglemaa patdient theh wulirbesampse@nswsntlmenﬂl;oexﬂnﬂedsm was exposed to
ar di oyascul ar e assocjate

rad@tgm and/pLAhem (tj&ﬁcalfc’ Vel COTPLIS NG W;iﬁttggrﬁgrgﬁo%%eutically effective

amotAR Bt hAflehSorfe BIMPERNd o} ForehiIal. Tﬁ@%frééérﬂﬂnvéﬂt%aélgéprowdes
erectile dysfunction, rheumatoi d arth

methods fesredusing inflanyghtior insa patienbinet Wl lae expasad, i3 concurrently

exposeff or s iBhse a0 e by Rl eRbuid xo R BRI

admﬁrﬁﬁt@hngIasmesapemrcatlyeeffectwe arhauhusfeat Iébﬁtwne:cdrﬁp@dmd of formula
failure, renal Escular homegstasi s, renal _isch

. The Raerant inventiq q BrPvidasspetheds Tar agwerse tissue 6%@9149"”9 ina
pati€RRRY Wil b é)ﬁib‘éedc %&%@re‘nﬂ? agp? ?ed JIePAY éh&o%ed to radiation
oma, 'rena hy,

cancer, norm neurop
and/mak:hgmml thntmyr spmmsmg)am;meamg \adhar&uemlmcalwef&aiwecamount

of af}pBEETE cafiBPHbY ohirl ke siisaft AAIER o Plagagrmetnoas
for rQBWﬁgmrommParve tissue effects 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 formula |.

The present invention further provides methods useful for treating a cell
proliferative disorder in a patient suffering therefrom comprising administering a
therapeutically effective amount of at least one compound of formula |. In one
embodiment, the cell proliferative disorder is pancreatic cancer, glioma, ovarian
cancer, colorectal and/or colon cancer, breast cancer, prostate cancer, thyroid
cancer, lung cancer, melanoma, or stomach cancer. In one embodiment, the glioma
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degeneration, psoriasis, endothelial dysfunction
di sorders of the liver, kidney or lung, inflanmator

WRABdER3 of the |ungs and gastrointestinal tPaEUS2007/021277

respiratory tract disease or condition, radiation
fibrosis, endothelial dysfumgtion, periodontal
di seases or wounds, or a spinal cord injury, or a

is aﬁ&ﬁ&élé%@ésﬁ@%bﬁwat hﬁ "#RtherdmbSdimett, b |(E)Jma2i9 a glioblastoma

disorders I n ich thronbin and its rece r
multp‘atrhel og| cal role. In particul ar conpounds of the

sent Ve n can treat acu ar.y.
| B3 e b, kS i i a?aﬁ%wwﬁﬁ'@ E]uplEg iritable
bowspgsnmmm@ Choliils dieaseNheptitiér @ Padiatiord! &rcch*émm@répyn induced
a nethod to treat or revent a condition aSSOCIate

prolijgrative af mﬂ@mmmﬁhdgsom@a@éhg gagkeiptestipg] traet, lung, urinary
bladﬁ @ds?ﬂoﬂ%%ﬂﬁl Wat 6F b{ﬁ% 8&;&9{ ffﬁé tefrfn fé%ﬁ%{org&ﬁ%ég sease or

one ronbin recep agoni s
condifiors naudas @ee;slblé%‘&wayr@;a:stwdnonj asﬂama; Chrorc asmma:rtyoncmns or

b |
chrof Y R RR KIS BT o e 9 Cese Cbisie TenaLeRl CAlBIOER PEpAARgiogenesis

reIat‘@ekﬂ.'lrd]%r'd@?3 “Néh@aébéﬁé‘ﬂaﬂ(/e didtRser pekites! F"é/rﬁmsbﬁ‘?s disease,
relates to a method of treating or preventing a

amyptyagictintenalsolerosist Adzheimar €dseaser guntingtonisrdiseang FoWilson's
dise?g?i nistering an effective anmount of at | east one
‘onbi n receptor antagonist to a subject of said

suCeetain erhbedmeasts tof anis imastiohatlss relateltoGBGtiagof using an
sel ected fromthe group consisting of: bleeding;

effe@qﬁeoq‘fﬂet’PEOfV%H@Wt&nee%ﬁpgu%@ﬁFﬁgnV'ﬁrldﬁiQ@mtgnat'on with one or
moré ?ﬁﬁféﬂ%’ |Yt§'f8r Wettd athitink BF fhroRiboslsY a%eﬁ?&a?léﬁ‘isé{ 'rE€stenosis,

eroscl erosi's, angi na pectoris; nydc
hypérierraion, aangmajpectousmmgnygsr}emls wtatedydisanderslarrhythmia, a

carcjiaBilan 87 pisaiatory et ORHan. oAk, ibHe; st coronary

syndrbﬁféS(A@S infytardial Afdratdn, AemeRilehepiitsl ttBmbotic stroke,
npai rment t hr onboenbol i'c stroke; cerebral ischem a;

thrombpembglytiorgteake; PEHPhe A AN Bpeases, deepyein HrAmbosis, venous
throfrboR ﬁg’;b%ﬁlb 2{55&%:0955&95?8@Egé’@%ﬁé‘écﬁéteﬁ'\ﬁlﬂ?ﬁﬁrméﬁb replacement

anot conpounds € presen AVent
therapy) dissemiefitdd ||ntra&ascﬂjlale¢dagﬂjlétm syneimd meg carethralrinfarction,

m:gn%llpe ﬁéﬁctﬂ%pygﬂgﬁboq,, rggHg'uqt agcr{g\églﬁeﬁpuw d ré)giligéitsya fibrotic
dlso?’&BFd?'tﬁé fUeM Qloﬁ‘aevhﬁfngRﬁ‘LiﬁﬂeQﬁhéMrantfé%fsttéﬁ'ﬂﬁ: lupd® éWthé’ﬁwatosus

| east one conmpoun formul a . partlcu ar ,
multmia isalerresis, egleipperosishegnal discasauaeutetrerakfailyre, shtmc tﬂnal

taiufioBoRl esBl R rigbostasts Bl isBAPHER P iitHinmaion. ciabetes,
diabatid heurapgathy, adrebrad streke taprélsial ischemia, nephritis, cancer, melanoma,
renal cell carcinoma, neuropathy, malignant tumors, neurodegenerative and/or
neurotoxic diseases, conditions or injuries, Alzheimer’s disease, an inflammatory
disease or condition, asthma, glaucoma, macular degeneration, psoriasis, endothelial
dysfunction disorders of the liver, 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. It is contemplated that a combination of this invention may
be useful in treating more than one of the diseases listed.
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10 is intestinal fibrosis. In another preferred

enbodi nent, the radiation- and/or chem cal - induced
WO3MSWH422i s oral nucositis. In yet another enBOHURNE/021277

the radi ation- and/or chem cal-induced toxicity is

intestinal nucositis, intestg8nal fibrosis, intestinal

radi ati on syndrone, or pathophysi ol ogi ca

TARbF #EhHA BR/0P brd vt 'rBén'atlbﬁ-déﬁ&/bPBhéﬁhRfé‘i’ mcﬁmeahsx.c.ty in

present ention al so provides nethods for reducing

nongsnalignant tissueadhe present irventipoinclidesagministering taa pdtient in need

of s AR an SFHR AR A of 5B e o B8 RS CorhSounds of

formRglN AhG bABIdTdNnre! fagiaRAespehsy nRdifsts stétéct@dmum thefgroup
at | east one compound of forrmula |I. The pre

congighhef léﬁplaa@,@eTb“r(@ah@é@m)n’etgﬂdamlm%rtefiealuaﬂﬁgsucralfate mouth
f b d,
insd LARTRl: PSRy RRGARNAnd fBtotigblorte, XPoSed, s
an Hgotreamgm(celll lpr@lmfa;atlvg_dmmdpr irml psrgfsaﬂt iadentiorsinehideg
t her apeuti ca e Cliv anpunt. o east one
admgHSINAL0 SrPatEtIN Beed o Sueh RPBRGN AN RlerEMaVBP! a
comBlrtioH & dﬁ%té‘rcrﬁéré EmPOYRAS 8F formetel AkdAaAsiHe %nhﬁeé‘plastlc

patient that wll be exposed, is concurrently exposed
ageny Immeeembgémerﬁ thedvther antineapiastic ml%tﬁQOmide]and the

cell éﬁg?«{{%ﬁv@glsgfﬂrgég 8@%29@%@%@%2&3&# ﬁféd} thf tﬁ%]%r\l/t%eoplastic
ageimis setetferonvand tiecell polifsrativaldisordgriodsel@forhar In one
reduci n%]fl broproli feratlve ti ssue effec

embogiment %am%@nr'n%@ aglioagent is FEGtEen E@thﬁﬁemn alpha-2b)
and MPLEF roliféralie dRORASEE nidlah@fiaat i on and/or chemi cal
toxicity, conprising admnistering a therapeutically
ef Pbatmaeewticalicompbsitions eastprising & therapeudtically effectivé amount of
l...The pr i nvention f er_provides,nethods ...
a copnidafort b &TRast e CamBBhel bL RS FAbA S " BRE rgisona
cardidvadciar agBht v pRaIMacdUichRy AedepabRrdattiédare also provided.
adm ni stering a therapeutically effective anount of

at Phagpaceyicat eppesidions compiising a tharapeutically effective amount of
a co?ﬂmr‘?gt'ld}fgf at 160§ & é?rﬂé%hé of f’&rh‘{ﬁa fLRg dr%rdlaltl%po response

pancreati c cancer, , ovarian ' cancer
modified/ima mtdrmceamzdly ad@epmJIe canieglare ptsespravigledancer ,

caPbamasditaECmpERtiagh EoMasD & Hlanes sl coRsiamount of
a corfbinairaPeatdéastiohe éc?mbéuﬁcﬁ‘ of fRIAS | bﬁd %ﬁﬂt ArMsopEtic lagent in a

anot her enbodi nent, lioma is ac? i obl ast ona
phammmqem@auweacwtatglgcpaame alse praMided.nf | ammat ory

di RESASHHYr ORMFHHELY IHAE HESMbIatbA  She invention can be provided

as a kit comprising in a single package at least one compound of formula | in a

pharmaceutical composition, and at least one separate pharmaceutical composition
comprising a cardiovascular agent, a radiation-response modifier, or an antineoplastic
agent.

DETAILED DESCRIPTION:
In one embodiment, the present invention provides compounds represented by

structural formula I, or pharmaceutically acceptable salt thereof, wherein the various
moieties are as described as above.



bowel syndrome, Crohn's di sease, nephritis or a
radi ati on- or chenot herapy- induced 5 proliferative
WeR0BHH 43 mat ory di sorder of the gastrointesti RI/US2007/021277

tract, lung, urinary bladder, gastrointestinal tract

or other organ. The termresgpiratory tract disease or

condi tion includes reversible airway obstruction,

asFHMBompOLRAS 6f PSHAIR. |, Breteredd BhibdefimeRty thE cBhipWndls of

di sease. "Cancer" includes renal cell carcinoma or an
formastay| ageafallows: el at ed di sorder. "Neurodegenerative

di sease" includes Parkinson's disease, 10 anyotropic

| ateral sclerosis, Al zheiner's disease, Huntington's
gnbodi nent s pof

dise&§e or Wlson's _.disease. Certaln, R
t&is invéition also el aB€ to a mefhofd of RiSin aﬂ R0
O, 5@3 3 ‘ o &t or%tho ¢ ﬁg;ﬂ‘u . R?2
Tién q on W th or norefaddi al Ragents fp
Gny he datrent God tArQIDOSIRS atﬁ@ﬂlﬂ VLt Gn\H R23
st e osigt 15 h§Bertrns-0n, anginanpec OrR's, n R
angi odenesi s rel at ed Bkﬁgrders, arrhyt i g, a B et
cardijpvascul ar or ciggulatory disease gr condition,

heart failure, acute coronary syndrone (ACS),
nmyocardi al infarction, glonmerul onephritis, thronbotic

st r oR&, ﬁhronboenboﬁ@tiq$stroke, periphﬁgal vascul ar R3
GS g 8T deep Vet Lhmqbpsd s, yenous R pi R0
Ot hr dmboe i sifd ar di gvascul ar “gjSed docy at'pd R22
o= t 1 _hee fone bdQ%g ere L_20, t heragy, di|ssem|fdtled
S cul,ar “coagnl atyon Syndr on@s 0] R23
3i dh, migraine,gerfctile dysfulttioh, g R
rheunmt oflel arthritis, rhganati sm astrogl i is, a Biy
fibrokic disorder ofllthe |iver, kidney, J.u or 1d et
intestinal tract, system c |upus erythe osus,
mul tiple sclerosis, osteoporosis, renal disease, acute
renalR¥ ai hure, chronRt repal failure, rengp vaggular R g0
S ge2 bl adderg | [

> ’ 22
betifc neliropat hy, cergbra P @ © Q R
1.8, cancer, engl

Tienir oplat Ay, nalignaﬁfN?uﬁDr | R" R23
neur odggener ative and/gy ' neurotoxic di seasgs,
conditi oh8t or injuries, H& zhei ner' s di sease, et Het
infl al®rat ory di seasdl®r condition, asthm,Ifgl aucona, IIf
macul ar degeneration, psoriasis, endothelial
dysf ungtd on di sorders q%othe l'iver, kidney or. | ung,

' | deks jofgzhe 1ungs 30 apd R R

10

. 22
respiratory,/ sase orNs R
. 2 2
R2-N

or a R23

t R'ner eofpi R

t

auditgod, radihatilonrf fbrosis, Remtot hg
dysffungti on, pefi odd

spimal ‘cord i Mlury, @r M synptom & res

/
I't isHeontenplated thieta conmbination of ties By
i n¥&ntion may be J¥ful in treating nomg than one of 1
t he di seases |i sted.

e
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WO 2008/ 042422 PCT/ US2007/ 021277 13 For treating
and/ or pr eventl ng radiation- and/or chem cal -i nduced

VO3B 4Y2in  non-nmalignant tissue, the presenPCT/US2007021277

i nvention |ncludes adm nistering to a patient in need
of such treatnment an effectige anount of a conbi nation
of one or nore conpounds of fornmula |I and one or nore

r adyakioARr ﬁn%?é’r?é@ 6rd"6€>@'|rf1éﬁtrssof5tﬁé %BH%U%BQ'& tfcman A P'dfe as

consi sting of KepivanceTM (palifermn), L-glutam ne,

followsdugl uti de, sucralfate nouth ri nses i seganan,

| actoferrin, nmegpa and trefoil factgp For treating a
|ifexat/ve di sGderoy he pregeqy invention
i T yati ent’” i n need of such
onbi nati on of one
arred her
, ¢nbaghi ment, the other
anti neopl astag agent is tenozol oeide and the cell
proliferative titsorder is glioma. I anot her
enbodi nent, the other antineoplastic agent is
interferon and the cell prolifeerative disorder is
mel anoma. \In one ®Mhbodi nent, |t he ot hegwanti neopl astic

agent % RFegi me a-2b) and the
cell pr at i ver'di sorderY i i .0 15

Phar mac¢ GeNMPQsd tions| conpili Sighg

t her g : QCLi veR onbi nati on of
at | east one co ounGI of formula I | east one

addi tional car 61\ovasculz?@1<|t agent i nB~a phar maceutical ly
acceptable carri erare al so provi ded. "~ Pharmaceuti cal
conpositions conprising a therapeutically effective

FoPiti g el Wb st fle Boss R oS BRsATRRINE, finpre

phgrige@eut i cal | y acceptable carrier are al so provided.
Phar maceuti cal conpositions conprising a

t her apeuti ly effective amount of a conbi nation of
at | east ong compound of forrmula | and an

antineopl astC&==apent in a pharmaceutically acceptable
carrier al so prOV|ded It is further contenpl ated
thAﬂst@ea%Bhblnatooﬂ«ﬁﬁthe i nvention can be provided
25 as a kit conprising in a single package at | east
one conpound of formula | in a pharnaceutica
conpospgrbn, and at | east one separate pharmaceutica
conpostty on conprising a cardiovascul ar agent, a

radi ati ofsLegponse nodi fier, or an antineoplastic

agent. /
Gis e or -(CR'R%)-;

M is —(CR'R?)-;

X is —C(H)-;

R®is H;

R is H;

R is H or alkyl;
R'"is H or alkyl;
R is H or alkyl;
R* is H or alkyl;

B is -CR12=CR12a-,
R' and R'® are H;



5

10

15

20

30 DETAI LED DESCRI PTION: I n one enbodi nent, the

present invention provides conpounds represented by
waroogosdenl formula |, or pharmaceutical |y acce@t/asioe7/021277

salt thereof, wherein the various npieties are as

descri bed as above. WO 2008/1 42422 PCT/ US2007/ 021277

14 For conpounds of Formul a I, preferred errbodi ments

of the compounds of formula are as fol

R3 Htetgs reylraRy! substtutedt h&sWRI@tereaUl Qr @e@fRQQ" ﬁURﬁf@RTQﬂ by W;
andy R22 Rg Rg Rs Rs  Giwu Giu R23 Giu Giu R23 Hn R11 Hn

1 Hr 11 Hh R11 BB B, Het B, Het Het Het la lla Ib
| | BV i5 aR3 orBdyIRBIbRIIItEB Withdhed 1D majeti@sararnpristng Nafagen, alkyl,

OL Ry R23 RO QR9 Hn 11 Hn 11 R O~ R

'C'%z'?g’s(%' %J"Fpﬁﬂa%h Hh R11 Het , Het B' Het B, Het |C
I Grde preterREd Bidodin8ie 43 tRdSe B3mMBbANdOobfdtAauIf | vhere:

Re2. VA9 g Q RO RL N-RL N R Re3 RIN RL N R R23

is -O-;
5
\
c=—o0
Ais VL{» ;
G is —CHy>-;
X is =C(H)-;
R%is H;
R®is H;

R' is H or —CHsg;
R'""is H or —CHjg;
R%* is H or —CHg;
R* is H or —CHs;
B is -CH=CH-;

M\/\

J

Het is
and

W is CN.

In one embodiment of a compound of formula | wherein
Eis -O-;



R11 R11 R11 B, Het B, Het B, Het B, Het le Ile if IIf
10 ORRO0O RROR22 Rlo RIO/ I / NN R22 N RO CSQN
WQ2B/ME422PR2-N R Res Rs , RO Rl R11 R1 R11 1 1RCTASp3/021277
B~Het B~Het R B~Het R1 Het 10 Ig Ilg lh IIlh O O Rlo
RlLo 0 0 RR R\ RR2 2 RIO RRODMNNRWR 2, NR22 RO N
Rs NRR23 R6 RO QRO 23 RI1 RlI1 RRs R BB ,R' 11
Rl Het R1 RL B Het RLB% R i Ili Het Ij Ilj
WD 2008/ 042422 PCT/ US2007/ 021277 15 Addi ti onal
preferred enfhadiqrents of the conpounds of formula I
are as fol/{’ovvs: RLRL OOOOR2P
Ais-0- or ~(CR'R?)-;
Cc=—o0
"’-'z,/b 192
Gis or —(CR 'R%)-;
M is —(CR'R?)-;
Xis =C(H)-;
5 R%is H;
R%is H;
R is H or alkyl;
R'"is H or alkyl;
R* and R* are combined to form a ring structure Q, below
10
where Q is
13R™ R
R13 R R4
E—LRM R13
g_\ or %’. 1
R13 NN R
R 14
R Q14 R13 :
Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;
and
15 W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

In an embodiment of a compound of formula I,
Eis-O-;



QR R RR R R3 Rt RR Rt B~Het B~Het RtRl

RIO Rt0 ONR2 OQ R R3IR R R R R R
WaRH8@4242%et Het 5 More preferred enbodi ments 5?@1&5%5/@21277
conmpounds of fornula | where Eis -0-; /CO Ais

-0-, or -(CR R2)-; s~\ /CG® Gis o -(CRR2)-; 10

Mis -(CRR2)-; Xis -C(H-; R3isH ROisH RIOIis
Hor alkyl; 15 R11 is Hor alkyl; R32 is Hor alkyl;
R33 is or al kyl;
C=—0
/
Ais P ;
GiS—CHz-;
X is —=C(H)-;
R%is H;
5 R%is H;
R is H or —CHj;
R' is H or —CHg;

R* and R* are combined to form a ring structure Q, below

)
10 where Q is o5 :

B is -CH=CH-;
ey
[
Het is \5‘-’: X
and
ﬂﬁl\ﬁ ﬂw'\ﬁ N?N_C.
| /< /< Z /J
W is CN F Cl )

15

In another embodiment of a compound of formula |,
E is =N(H)- or —N(alkyl)-;



10

15

Bis -CR12=CRl12a-; R12 and R 12a are H WO
2008/ 042422 PCT/ US2007/ 021277 16 Het is aryl,

aryl
WO ISk 432 ed by W heteroaryl or heteroaryl suBngll%EﬂOé@ZlZW

and

by W and Wis aryl or aryl substituted with the 1 to
3 noi eties conprising hal oges, alkyl, -CF3, -CN, -OH
or -0-alkyl. 5 Mire preferred enbodi nents are those
conmpounds of fornula |&swhere: Eis -0-; CG0 Ais G
is -CH2-; Xis - 7 10 RBis H ROis H RIOis H
or -CH3;, R11lis Hor ¥CH3, R32 is Hor -CH3, 15 R33
is Hor -CH3; Bis-}ZIgl:TI—P;N Het is and Wis CN.

e e A TR Y, 06ar IIBIER B L2b007) 021277
17 o
/\c=o

Gis or —(CR'R?)-;

M is ~(CR'R?)-;

X is —C(H)-;

R%is H;

R% is H;

R' is H or alkyl;

R'"is H or alkyl;

R*2 and R* are combined to form a ring structure Q, below

where Q is
14 R4 13
R13 RY R A A Y/ R14
Al e A gt
R4 or
g_\ms 2 ol R13 S R14
R4 ’ 13 R™ 14
R ’ R13 14Fl 13 R4
R R R14 R13

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

In another embodiment of a compound of formula I,
E is —=N(H)- or —N(alkyl)-;



10

15

C0Ais -0-, or -(CRL R2)-; C0 Gis or -(CR R2)
R2)-; Xis -C(H-; 5R3isH ROis

Mis -éCR' RlO
WO 2008042422 ky| ; R' is Hor alkyl; R32 and RSSP(&T@SZOWOZIZW

and

conbined to forma ring structure 0, below R10 YJ: ~

QR B 10 Het where 0 is 83 R13 R14 R13 R14 R13

R13R14 R13 R14 R13 '1., R14 R14 13 R -(' R14 or

R14R13 rsgs, R13 R14 ' R13 R14 13 R14 R14 R Rla R13

R14 R13\Het is aryl, aryl substituted by W heteroaryl

or heter _r_yb substituted by W and 15 Wis aryl or
t

aryl su ed wwth the 1 to 3 noieties conprising
h%og alkyl, -CF3, -CN, -OH or -0-alkyl. In an
i ment of *a conpound of formula I, Eis -0-; WO

2088604422 PCT/ US2007/ 021277

X is —C(H)-;

R%is H;

R%is H;

R is H or —CHg;

R is H or —CH;

R* and R* are combined to form a ring structure Q, below

)
where Q is ) :

B is -CH=CH-;

J«J“'\/\

J

Het is

W is F.

In another embodiment of a compound of formula I,
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15

20

18 C0 Ais Gis -CH2-; Xis -C(H)- R3is H 5RO
is H RIO is H or -CH3; R11 is H or CH3 R32 and R33

War@slar3tned to forma ring structure Q bel oRCTRBYP07/021277

and

Jn Q RO R11 Het 1'1. 10 where Qis '~; Bis
-CH=CH; N J HetisandorthCl Wis CNF/ O 15
I n anot her enbodi nent of a conpound of fornmula I, E

is -N or -N(al kyl)-; WO 2008/ 042422
PCT/ US2Q07/ 021277 19

/C——O
Eis ™ ;
A is —N(H)-or —N(alkyI)-;
G is —N=;
M is —(CR'R?)-;
X is ~C(H)-
R%is H;
R%is H;
R'"is H or alkyl;
R'"is H or alkyl;
R* and R* are combined to form a ring structure Q, below

where Q is
13 R4 131 g3
R13 RS R4 R R R ) R14
g_LR“‘ % R3S WS R4 ‘12,, R13
R14 or
§ ~~R13 i :J‘r R13 S R14
R14 ) R14
" g3 L RY "
R R13 R14 R13

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

In another embodiment of a compound of formula I,

A is —=N(H)-or —N(CHa)-;

R'is H or —CHs,

R" is H or —CHg;

R* and R* are combined to form a ring structure Q, below



10

15

WE2008604

and

/ICCOAis -N(H) -N(al kyl) - or -(CR R)- /C—OG
|sor§CR”R2) Mls-(CR”RZ) XIS-C(H)- R3
Q2 R10 is Hor alkyl: R1lis Hor aPQ%USZQQ?/QZlZW
and R33 are conbined to form a ring structure 0, bel ow
R1I0 fin 'ev- Q RO ,jJR11 49 Het where Qis R13 R13
R14 R13 R14 4iR 13 R13R14 R13 l1a R14 Lj R13 . R 14 R
13 Rla or 14 RI14R13 R13 J% R 8 R14 4 14 R Rl14 R13
R14 R13R Het is aryl IJ§ub tituted by W
het er oaryl or heteroary%/sub [ d by W and 15 W
is aryl or aryl substituged Wiy 1to 3 noieties
conpri sing hal ogen, alk CN, -OH or

-0-alkyl. In another e a conmpound of
formula I, Eis -N(H¥ orYN(al kyl)-; WO 2008/ 042422
PCT/ US2007/ 021277 20
N
Het

g
where Q is L ;

B is -CH=CH-;

wi\/\

J

Het is ;

W is CF3.

In another embodiment of a compound of formula |,
Eis-O-;

/
Gis ™ or —(CR'R?)-;

M is —(CR'R?)-;
X is =C(H)-;
R%is H;

R%is H;



C0 Als - Gis -CH2-; Xis -C(H)- R3 is H 5R9is

H RIO is Hor -CH3; Rll1l is H or CH3 R32 and
WQrW8l4A3t ned to forma ring structure Q bel ORFT/F@@PWOZIZW

inn ~C RO R11 Het 10 where Qis 'SSO B is

-CH=CH; NJ Het is and Wps F. 15 In another

enbodi nent of a conpound of fornmula I, WO 2008/ 042422

PCﬁ/’U@a.q}g?/aQ&iLZ?? 21 C0Eis Ais -N(H) or

-N(a| kyl)

"ﬂ |sHoraIkyI

R* and R* are combined to form a ring structure Q, below

5 where Q is
13 R4 13R™*  R13
g E RIR R R4
— R14 ‘z, R13 l’ln R14 ‘?7“ R13
R4 or
g—\RB rf (\‘J R13 NN R14
R13 R4 R13
R14 R13

Het is aryl, aryl substituted by W, heteroary! or heteroaryl substituted by W;
and

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,
10  -CFj, -CN, -OH or -O-alkyl.

In an embodiment of a compound of formula I,

E is -O-;
&
pu
Ais
15 G is -CH(CHa)-;
X is —=C(H)-;
Ris H;
RY is H;
4 R is H or —CHa;
20 R'""is H or -CHj;

R* and R* are combined to form a ring structure Q, below



Gis -Ns; Mis -(CR R2)-; 5 Xis-C(H-; RBis H R
is H RIOis Hor alkyl; R' is Hor alkyl; 10 R32 and
WR3WSMHH2E obi ned to forma ring structure Q BeFdR2007/021277
RIO Jn Q RO R Het where 0 is R13 R13 R14 R13 R14

4iR 13 R13R14 R13 14 JZJ R ®3 Rl14 R13 R14 R14 or
R14R13R13 Rla R13 R14 4 R14 R R14 R13 R14 R13 Het is
aryl, aryl substituted by W heferoaryl or heteroaryl
substituted by W 15 amd Wisjaryl or aryl
substituted with the 1 1% 3 mjettgs conprising

hal ogen, alkyl, -C F3, &CN, - ry-0-alkyl. In
anot her enbodi ment of a_co d offformula I, Ais
-N(H)-or -N(CH3)-; 20 < CH3; R1 1 is Hor

i CI_B’ R11
B
\Het
b"’j
where Q is Y ;
B is -CH=CH-;
YWY
L
A
Het is J‘.rf ;
5 and
| or ' /J_CI
X 2
W is F Cl
For compounds of Formula |, further preferred embodiments are as follows:
10

In an embodiment of a compound of formula | where:



R32 and R33 are conbined to forma ring structure O,
bel ow WO 2008/ 042422 PCT/ US2007/ 021277 22 RL n g R9

We2008{d2429here Qis''SO; Bis -CHCH; N HePCTASH07/021277
and Wis CF3. In another enbodi nent of a conpound of
formul a | Eis -0-; s~\ 20 10 Ais -0-, or

(CRR2)-: C=0 Gis or -(CRL R)-: Mis -(CRL R2)-:
Xis g@(H-; R3is H 15 RI is H WD 2008/ 042422
PCT/ 00q/ 021277 23 R10 is Hor alkyl; R11 is Hor

is
H H
S s ol
Y <
H H
1%% s Ofs}H;E
0 0 o
Me 4

OH OH CH
H H
H H Me H
H s Wy o.M
(0] 0] o~
N N~
OH OH
Me



R32 and R33 are conbined to forma ring structure Q
below RI0O n Q R9 R11 Het 5 where Qis R13 R13 R14
Weza084242R13 R13R14 R13 14 Rl14 Rlg R14 R 13 RE¥/U§E007/021277
R13 f'f 4s, R13 Rl14 R14 ' R13 R14 13 R14 R14 R Rla
R13 R14 R13 Het is aryl, argé substituted by W
heteroaryl or heteroaryl substituted by W and Wis
o gryl or aryl substgtyuted with the 1 to 3inoieties
Yrpri si ng” hal og@s yl, 10 -CF3, -eN%-H or
HN -10-al kyl. In an é&Npodi prent of a conpo of formula I,
{s -0-; C0 Ais Gis -CH(CH3) -; is -C(H-;
isH RYis H Ois Hor -CH3; 20 R11 is Hor
-CH3; R32 and R33 gre conmbined to form g ni,ing

stifffcture Q below ) Ha{ O
o~ ~ s
Y] ; "

Me\NH’i
Os
O//\/\L:‘:H
Ot% 38 0 2
HN HN\I © N
i ay H
HU&H Me‘N U‘% o) \H/\t&
B )/s’
Oﬂ; o:g;i[f Ny
A A
Me H
o N T
O//\/\ﬁ(.r’r‘
5y (53 5
4 Iy 4 WY O/"(‘)H’g
H
P o:fiﬁ Qféiﬁ
O/\
O:((;L;S HHg’ ﬂHf
H, HH H
o-J1% N-L1¥ H
O=< O=< 22 O=<N i‘L
NN o
HH H; ”H;



V\D 2008/ 042422 PCT/ US2007/ 021277 24 RI0 n Q Rs R11
BHt ~; where OisBis -CHCH; NJ Het is s'
waRes#i2423\j or & Ws F d For conpounds of PST’I%FQQWOZIZW
I, further preferred enbodi ments are as follows: 10
R3 RIO R3 RIO AEn AEr. RRZ n" n" QI i Rs Rs
G\~ X G, ,jXR3 M R11 or Mh R11 B~Het B~Het

o o} 0o
H 4
H H
0 H ;3{ H Uﬁ_i
o~
e s Y
\ -~



In an enbodi ment of a conpound of fornula | where: WO
2008/ 042422 PCT/ US2007/ 021277 25 R3 En An, % o0~; ~
WORWBM2422 HOH OHNO / H HNHM HH H BHU200x021277
" HH M HON OSH OOHH \ OHNHNO HHH
OHOHOHHNHS WW" of | OQ@® HHH

,O 57{ 7] ‘L‘Z =~ ﬁl‘:
N\\I; N‘o | vy O‘N’ ¥
3{
/N\ ’771 , 7
0;[; Nfli VoA
~%

¥ N
N N o

O~ % of i[ S, I
N, W N
‘NI#’ NTY ¥
H

N
e

N\ ‘-LLL N \.771/ | AN ‘LLL
| _ ;\ l > N~

| Xr't

N/
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OH HOHM H O N SH OHW 2008/042422
PCT/ US2007/ 021277 26 OHOHOMH -1 --~~f HNH
H 1

WO 24080422 HH NH, M HH HO01- NOOS H PFHU@%OOF{OZIW
O SHH Op_. OHHHNHNO Hsf''3H' H HM HH
H NHk NOOO\N 29

o .
o {gs e
=

Uf NN © \

O A %, = '2’
'j\'/;[r‘ ) HN:;Lw‘

o)

In an embodiment of a compound of formula I,
R®is absent or R%is H;

R%is H;
R is H or alkyl;
R' is H or alkyl;

R*is H or alkyl;
R* is H or alkyl; or R* and R* are combined to form a ring structure Q, below

where Q is
13 R4 13R™4  R13
13 R13 14 R R13 1
s e § y i
R % R1?  WJ R ‘?1‘ R13
R4 or
§ 74,313 i R R13 N R4
R™ R4 R13 R4 R13 .
B is -CH=CH-

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;
and

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,
-CF3, -CN, -OH or -O-alkyl.

In an additional embodiment of a compound of formuia I,



~ H HHM Her. os, |
', OHH HO HO- p-.S
W2p08/0424225 0 O<N N H H
2
H

H OHNHN, OHO

O H O NH NH
VvV WD 2008/ 042422 PCT/US2007/021277
H pHN: HN ' SO~~0 HH
pspo ONHHONHN ~O ~N

PCT/ US2007/ 021277 7
y, HO SI p OHHH

H H
H H
R%is H;
R%is H;
R'"is H or —CHa;
R" is H or -CHg;
R* s H or —CHa;
R* is H or =CHg;
XXy
)
A
Het is :’rf
and

W is F.

In an embodiment of a compound of formula I,

R® is absent or R% is H;

R%is H;

R"is H;

R"is H;

R* and R* are combined to form a ring structure Q, below

where Q is



HHHHH'" I\'al o H, _~~ NN ~~f,rt HSS"' /)
/ S

\ "As 5HNN): NVI HINX NN/O }NN S
WR20038451398/ 042422 PCT/ US2007/ 021277 28 N N~ BENUSRO7/821277
N O~\-, I S S, NN~ NoN" . N N r'
31
14 13
R13 R13 R4 R13 R™ R13 rIAT R a
g—LRm "Z,, R13 W R14 "%‘ R13
14
g""'\Rw o R & R13 or NN R4
R14 * g™ R4 Y. R14 14
R™ R RS g4 g3 .
R is (-CH)n,sNHC(O)OR'®;
R'® is alkyl;
B is -CH=CH-
5 Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

and
W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,
-CF3, -CN, -OH or -O-alkyl.

10 In an embodiment of a compound of formula I,
R'® is -NHC(O)OCH,CHj3;

"Ny

]
Het is \fﬁ
and

15 Wis F.

As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:
‘Patient" includes both human and animals.
20 "Subject” includes both mammals and non-mammalian animals.
‘Mammal” means humans and other mammalian animals.
The following definitions apply regardless of whether a term is used by itself or

in combination with other terms, unless otherwise indicated. Therefore, the definition
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20

25

30

ON> N _OXs NNO\ OS\ | NNI1( 'N/ NH N

NN N NI/ 5NNMNMNi CN | I/ NN NN\ a
WRz008/08p422~ 5 N WD 2008/ 042422 PCT/ US2007/ 02127¥CTA§2003021277

OHHN ~z HN Oor HNHN O In an enbodi ment of a

conmpound of formula I, R3 88 absent or RBis H 5 RO

is H RWOis Hor alkyl; Rll is Hor alkyl; R32is H

o 1t 9 0 4 chop Songd) ORI oty
“alkoxy”, etc.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a
linear alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon
atoms in the chain which may be straight or branched. The term “"substituted alky!"
means that the alkyl group may be substituted by one or more substituents which may
be the same or different, each substituent being independently selected from the
group consisting of halo, alkyl, aryl, cycloalkyl, cyand, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),, carboxy and —C(O)O-alkyl. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-
butyl, n-pentyl, heptyl, nonyl, decyl, fluoromethyl, trifluoromethyl and
cyclopropylmethyl.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and alkyl are
as previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

"Alkylaryl* means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting
example of a suitable alkylaryl group is tolyl. The bond to the parent moiety is through
the aryl.

"Alkenyl" means an aliphatic hydrocarbon group (straight or branched carbon
chain) comprising one or more double bonds in the chain and which can be
conjugated or unconjugated. Useful alkenyl groups can comprise 2 to about 15
carbon atoms in the chain, preferably 2 to about 12 carbon atoms in the chain, and
more preferably 2 to about 6 carbon atoms in the chain. The alkenyl group can be
substituted by one or more substituents independently selected from the group
consisting of halo, alkyl, aryl, cycloalkyl, cyano and alkoxy. Non-limiting examples of
suitable alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methyibut-enyl and n-
pentenyl.
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RO Q 4!'Y Rl11 B 10 "Het where Qis R13 R13 R14

R13 R14 R13 R13R14 R13 R14 Rl14 R13 1.~ R14 13 14 R
We2ees942432 11 R13 or R14 R14 R13 R14 ' 13 R14 REHUSE07/021277

R14 R13 R14 RI3 Bis -CH=CH Het is aryl, aryl

substituted by W heteroaryB3or heteroaryl substituted

by W 15 and Wis aryl or aryl substituted with the 1

t owthdrBift an%yzu &cammﬁ bﬁamgeineq% otﬁékvénablescgﬁd s fdrefore

-OH or -0-al I n"an additional nmbodi nent of
bivalezmﬂnibartelrrm aﬂwleml and alkem/leoesvetsweamaly, are used.

IR oS hGpiRatis Fyaistaibor oy ionteing fsaflons
carb@h-caebn tripld bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2
to about 12 carbon atoms in the chain; and more preferably about 2 to about 4 carbon
atoms in the chain. Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached to a linear alkynyl chain. "Lower alkynyl" means
about 2 to about 6 carbon atoms in the chain which may be straight or branched.
Non-limiting examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl,
3-methylbutynyl, n-pentynyl, and decynyl. The term "substituted alkynyl" means that
the alkynyl group may be substituted by one or more substituents which may be the
same or different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The
aryl group can be optionally substituted with one or more "ring system substituents”
which may be the same or different, and are as defined herein. Non-limiting examples
of suitable aryl groups include phenyl, naphthyl, indenyl, tetrahydronaphthyl and
indanyl. “Arylene" means a bivalent phenyl group, including ortho, meta and para-
substitution.

"Ring system substituent” means a substituent attached to an aromatic or non-
aromatic ring system which, for example, replaces an availabie hydrogen on the ring
system. Ring system substituents may be the same or different, each being
independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl,
heteroaryl, aralkyl, alkylaryl, heteroaralkyl, heteroarylalkenyl, heteroarylalkynyl,
alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro,
cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio, heteroarylthio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NH,, -C(=NH)-NH,, -C(=NH)-
NH(alkyl), Y1Y2N-, Y1Y2N-alkyl-, Y1YoNC(O)-, Y1Y2NSO,- and -SO,NY,Y>, wherein Y,
and Y can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. “Ring system substituent”
may also mean a single moiety which simultaneously replaces two available
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Hetiss and Wis F. 10 In an enbodi ment of a
ound of formula I, R3 is absent or R3is H
WPIZO Y22s H 15 R is H R32 and R33 are coﬁSTWéé‘mﬂ/@ZlZW
forma ring structure 0, below R10O Jn, RO R' Het
where Q is WD 2008/ 042422 Pg4/ US2007/ 021277 31 R13
R13 R14 R13 R14 R13 R13R14 R13 Rl14 R13 .L_ | 14 R14

hydré%eng%ﬁ o adﬂé’erﬂ’rcafrﬂhdllnsgi})ins CHzﬁ%N e Oé%g?éﬁoﬂ‘é ﬁ'ugosystem

Exainples dxquch rBoiedy a@m@h;ﬂem@dquy, ethylenedioxy, Su(6814)1-anelthe like
whichiolth MSERES ALY a8 1P EAERALY! substituted by W

S oL

The term “Boc” refers to N-tert-butoxycarbonyl.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms.
Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The cycloalkyl can be
optionally substituted with one or more "ring system substituents" which may be the
same or different, and are as defined above. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

'cycloheptyl and the like. Non-limiting examples of suitable multicyclic cycloalkyls

include 1-decalinyl, norbornyl, adamantyl and the like, as well as partially saturated
species such as, for example, indanyl, tetrahydronaphthyl and the like.

"Cycloalkenyl" means a non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms which contains at least one carbon-carbon double bond. Preferred cycloalkenyl
rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be optionally
substituted with one or more "ring system substituents" which may be the same or
different, and are as defined above. Non-limiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-
limiting example of a suitable muiticyclic cycloalkenyl is norbornylenyl.

"Cycloalkylene" refers to a corresponding bivalent ring, wherein the points of
attachment to other groups include all positional isomers.

"Dihydroxyalky!l" refers to an alkyl chain substituted by two hydroxy groups on
two different carbon atoms.

“Fluoroalkyl", "difluoroalkyl" and "trifluoroalkyl" mean alkyl chains wherein the
terminal carbon is substituted by 1, 2 or 3 fluoroatoms, respectively, e.g., -CF3,
-CH2CF3, -CH2CHF2 or -CHoCHoF.

"Halo” refers to fluorine, chlorine, bromine or iodine radicals. Preferred are

fluoro, chloro or bromo, and more preferred are fluoro and chloro.
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and Wis aryl or aryl substituted with the 1 to 3

noi eti es conprising halogen, alkyl, -CF3, -CN_ -OH
WQR0084942428 | 10 I n an enmbodi nent of a conpoun8CEUS2007/021277
formula I, R13 is -NHC(O OCH2CH3; xs< U Het is and

15 Wis F. As used above, agd throughout this
di scl osure, the follow ng terns, unless otherw se

' ”‘*I&I@SSH”' n@%ﬁk'flu@ﬁné’”&ﬁ Frﬁ’né‘%f‘?oélhé ﬁﬂiféﬁéﬁ Ae fluorine,

nmeani n tient ?ude t h’human and ani ma
chlofioe 'aBdidjrentitie.i ncl udes bot h rrarrmal s and non- mammal i an
anij, | " means,.hunans

|s. = NManmal ' aldothr mamal i a
ani HgleZoary}, Inealy a0 ARMAKS MAnacyRIC opricydizing sileny
comWﬂgﬁwb%bo%t'S%fﬁbo%t H&ngbadoh{ss prdfefdbly bBoﬁm"ib BB&UIOTD ring atoms,
other terns, unless otherw se indicated

in wlméroaemaremom]@f eriing aiosrs ia@relegie 2aler than carbon, for example

nitro\%egﬁ{ %ﬁé})@ﬁ IpR& offin c@HBYriattoﬂg Q dv?d;eqt @ﬁt HeMhgs 85 not

portlons o] roxya
includeshdjatdyt dxygehadddmwulfueamméAMgklﬂesm&t‘r& g mtrogens are also

hatl drocarb rou whi ch,. may he strai ght, or
incl e 3R P ILARICRBRBINGS MeRRa S Disogeads Sabs Ruftlby an alkyl
grou’[‘)t l@'?érrhrh §irefH, AmiRe S FREfeRfdd etdt ls%ﬁtﬁ?ﬁ a%m 9't6‘ about 6

bout to about” 12 carbon atons in the chain.
ring @t@nemw "heteraargl capdeceptionatly sbbstituted la;y aheor rm)re "ring system

o ) 5 S B 5 o o e

prefixraay bxa @ ¢hiatieloleatletetéroakyineer n&hb)f‘heé}’mimat at le2¢®a nitrogen,
al kyl" means a group having about 1 to about car bon

OXY%%%Sqlwfﬁﬁ@ndﬁﬁpﬁCtmiycFﬁ WGBE%@H&!%@%% Bﬁ&g@ﬂeﬂiom of a
hetel&&nt @5%6"3’3’“%%@){1??&2%@% the ?:erggﬁ&?dlﬁaﬂ %JUBS I%KWmmng

grou one or re’substitue
examplasrofrmytabteehetbmaglsenmjudel |p5/f|dylepyr,azmt Husanlyk tth |englnpyr|m|dinyl,
pyriggr%engncizlU&%B%—%Egtstlitﬁt dE pyri onesS |sg>](atzr(])?yl, isothiazolyl, oxazolyl,
thiazolyl, pyrazolyl, oxadiazolyl, tetrazolyl, pyrimidyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl,
naphthyridyl (e.g., 1, 5 or 1,7), pyrido[2,3]imidazolyl, imidazo[1,2-a]pyridinyl,
imidazo[2,1-b]thiazolyl, benzofuranyl, benzofurazanyl, indolyl, azaindolyl,
benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-
triazinyl, benzoxazolyl, benzothiazolyl, pyridopyrimidinyl, 7-azaindolyl and the like. The
term “heteroaryl” also refers to partially saturated heteroaryl moieties such as, for
example, tetrahydroisoquinolyl, tetrahydroquinolyl and the like. All positional isomers
are contemplated, e.g., 2-pyridyl, 3-pyridyl and 4-pyridyl.

The term "Het" is exemplified by the single ring, bicyclic and benzofused
heteroaryl groups as defined immediately above. Het groups are joined to group B by
a carbon ring member, e.g., Het is 2-pyridyl, 3-pyridyl or 2-quinolyl. The Het ring can
be substituted on any available ring carbon by a group W; 1 to 4 W substituents can
be present on a Het ring.

"Heterocyclyl" or “heterocycloalkyl” means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about 3 to about 10 ring atoms,
preferably about 5 to about 10 ring atoms, in which one or more of the atoms in the
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cyano, gdroxy, al koxy, aIkyIth|o am no, -Nﬂ%glk %
‘VORFWEV%V al kyl), -N(alkyl)2, carboxy and - %@%V 021277
Non-limting exanples of suitable al kyl groups include
met hyl, ethyl, n-propyl, isggropyl, n-butyl, t- 15
butyl, n-pentyl, heptyl, nonyl, decyl, fluoronethyl,
fing ts{/étfehpf%réﬂrﬁfem’ént%ﬁ’er th¥A 'c@ %F@H}M fe.n ydx't'yﬁ@ﬁ or sulfur,
means an aryl - y - grou e
alonarquln anmbmadgdn dhere ate po edja@@st 9xmnamdfedsulmmtemsqwesent in

e GAH5NeE. EPSRleR el Ry MR R aebHb b B oms. The
prefiz-4Y2cBR4 Y thia béfcre tﬁéMé‘té‘r@bﬁﬂyﬂ raat héﬁ'ne rﬁbsnbcrmi dt fedste
parent noiety is through the al means
nitrogan apxygensengulfugatarp respegiively Iﬁ@ée%ﬂrms Ehﬁig }/qm Ang-NHin a
neteRScyci b W) ¥xdFaRiLAES suBh ekl etkafldi 40 ¥h SN(Boa) y(CB2),

-N(T@s;agrdupbam mawgasﬁbh @rcﬁteptmr)]rss Y] anbo %hsﬁb&eﬂipian of ltteis invention.
arent | ety Ist roug the ar eny means
The BRtGIbp e b, BPURIAYGN DSBS PY NG QDO leseIRn
subscmuémg" WhRR rﬂ)ay ‘B‘éﬁﬁé 's‘éh@opﬂrﬁe%ntnaﬁ@ aPé’HQ liefiRed ®erdin. The
he chali n and whi ch can conj ugat ed or
mtro.an @fjsutfec atdom uémmetarooyngml can dbepptioaally oxigizeddohe o

con RSN SHARCE FHRE: 4% RSN ool i
monbbybélk:rr&hémc&olybrna@mmt:hﬁiecﬁigb@dyl a{bmldirﬁyl,tfﬂpem&iw,- mafpholinyl,

. alken¥l roup can be 30 substituted r one or nore
thioraggphg 'Pm'em'gquﬂﬂb’behaélﬁ@ﬁméél atieanyt detramdrgiusapy!.
L q
e GRS, Ak hcrahinardt R ai g . o
gr bapsuldime udtedettmamwhetem-atmmybntam|bgtr|egyslystems of this invention,

net h nyl and n ente 08/,04242
thergak KBRS 8PS ShCarhBR BGRS AT 10 2 NeG i Sorig well as
theré @'ré‘ﬁotNV@r St{r@Upyéh'c%%ﬁaéjé@ehﬁtotMtﬁéph@teré‘étﬁﬁfi Thus, for
the terns al | ene and alkenylene respectively, are

exampled in tha lkfj/gwyl nmeans an al i phatic hydrocarbon group
containing at | east one catbon-carbon triple bond and
whi ch may be straight &r nched and conprising 5
about 2 to about 15 carbpon at in the chain.
Preferred al kynyl groug$ haye
carbon atons in the charss
to about 4 carbon H

2 to about 12
d nore preferably about 2

there is no -OH attached directly to carbons marked 2 and 5.
It should also be noted that tautomeric forms such as, for example, the

X
| N
o »
H and N" “oH

moieties:

are considered equivalent in certain embodiments of this invention.

The term “heterospirocyclic” refers to a spiroéyclic structure containing 3to 5
carbon atoms and 1 or 2 heteroatoms selected from the group consisting of N, S and
O, provided that the heteroatoms are not adjacent.

“Alkylamino” means an alkyl-amino group in which the alkyl group is as
previously described. The bond to the parent moiety is through the amino.
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atons in the chain. Branched neans that one or rmre

| ower al kyl groups such as nethyl, ethyl or
wappsgiidthed to a |inear al kynyl chain. "Lowe T 52007/021277

al kynyl " nmeans about 2 to about 6 carbon atons in the

chain which may be straight3pr branched. 10

Non-limting exarrpl es of suitable al kynyl groups

in = AL I i i

RS RIRN) meh Ry ARV group n wpich e alkyl groups
are 4% ptssmually delsaibe]hyTHe beaoﬁsbo theaparenh encae tiyyis sroggo tipe alkyl.

T BGoyile gl apeins A8 Aliv-SVeaRyelkutdtbta i Wish e atky
and 'c?@i@ﬁﬂk?ﬁ@r@bb}é € |a§¢dr§ﬁoﬁ§l?'ﬂetsbﬁbéld srfﬁe @ggbgﬁe Paréit moiety is

, ar and cycl oal ky
thfoﬁgrbi'lﬁﬁ a%yelmnocycl ic or multicyclic ring system

at
o aRkBpoa i ibatt & AR e SaGFRRARAUAIE e alky) pe
hetegmmpgmpslme @gtproviaubly dasbabed.uTaed bandtodhe paremaneiety is

r]%r %stem ubstituents” which may be the sane or
thro‘dﬂ'?f REeroant are as defined herein. Non-linmiting

b
AT erBl RO B MpRte KoLUIREGORE  wch o aky
and hmqroeymoalkﬂagmuas Biresas previpisiy descrilad, Tmmbbuduta@he parent

moidly < rrollh e HELRE BioaldBI bt i achod o an

ar gXIRGXyalk/loxyalkyl"aheans ap dlkdg-skdt@aliigedup indWhich the alkoxy
exanpl e, replaces an avail abl e hydrogen on the ring

and gikyl BrAUPS afg agyRrevious ytsiasoribeds hsktor e RAtpat Bpiety is

throﬁl%ﬁ e sk |, h bei ng 25 i ndependently selected from
grou |sting of al kyl, al kenyl, al kynyl, aryl,
heTAdkymrlg/Ikyl” m@risyin alkiykyltadiky grouptie mdackatheyalkynyl and alkyl are
het. er

as PEGHHLPEP ST TR R ARUE AP/ 2 lawgp allynyl and a lower

alkyPgroupXYhe doalke tie gél?éﬂt MEIERYis th fdgh. th8 ialKy®. NEY-Affting examples
car boxii( al koxycar bonyl, aryl oxycarbonyl ,
Y8

of siijtahlea ﬁhatkyhgwoupmWud@mfv@rgylm%thyu sul fonyl ,
h vy
ot 6aE FeARY balRalty bbb shifich b€zt araupis g previously
desar;beld&aTHQ/bondnﬁ( HTeOpamehj\/(anetSl(lgNrrgth? Eﬁ&alk %ﬁ%ﬂﬂﬂ?go) examples
= a
of sijiapENERipANYh AToURSUREYS TupiRm &t and SHGTBeth be t he
Safﬁetefoéihl‘kfy?fo@nhe@wargra%ryl A8RRY ﬁ%téb}?a?ﬁla?ﬁl-eemfuquwhlch the

group consistin ro en
hetetgaryband glkyl aweda&peamusly d%cfg)esiyﬂr@fﬂfrsdﬂmtelme@kyls contain a

owe TR o RSB S AS s A0S e

pyridiArhethiyl Hhel @aibaii-3-y3rhethyl. The bond to the parent moiety is through the
alkyl.

“Heteroarylalkenyl” means a heteroaryl-alkenyl group in which the heteroaryl
and alkenyl are as previously described. Preferred heteroarylalkenyl contain a lower
alkenyl group. The bond to the parent moiety is through the alkenyl group.

“Heterocyclylalkyl” or “heterocycloalkylalkyl” means a heterocyclyl-alkyl group in
which the heterocyclyl and alkyl groups are as previously described. The bond to the
parent moiety is through the alkyl group.
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hydrogens on two adj acent carbon atons (one H on each

car bonéﬁon a ring system Exanples of such noi eé]y are
WietHétte di oxy, ethyl enedioxy, -C(CH3)2- andPtH&SpIORE21277

whi ch form noi eties such as, for exanple: /-O Ob OO

and 5 The term "Boc" referssgo N-tert-butoxycarbonyl .

"Cycloal kyl" means a non-aromatic nmono- or multicyclic

ri AgetalctyR DRIy Phdths @h@téroéyc%hua,hf@tt bpGA N the

atons, preferably about 5 to about car bon at omns. _
heterpayciaalied grgup saaskprevidustysdesaribsidn TahmmncStq thegparant moiety is

The cycl oal kyl can be optionally
throg@ﬂg}q %@FéatWth one or nmore "ring system
Su‘b%étbfdé??lhﬂ(ox‘ﬂ@lkﬂh nigahsP£ hetetod N - éﬂ(@ﬁyélkyl(brf)fxﬁfrﬁ%ich the

are as defined above. Non-limting exanpl es of

hetemwbm@alkmsw&ylcgrpup&m aadegrdbedhaboni Ipe bepedpyne parent

| ohexyl, | oh I d
mou{tﬁ% ﬁ'ﬁéﬁaﬁ f\becé{ﬁ(&lﬁ@%ﬂhg exgx‘gl gse)(;])‘/ sui f)allgl g eptyl an
rruTHydmxyaltcyltmdauald<MDsaIkyh<gIromtEm1whﬂiaczakyl yy&s previously defined.
PrefBgpe nAIgallvls cardin 18es AUS A norxarusiangf suitable
hydroR éiﬂyl'qrobﬁé rrﬁﬁnxfhr W&Bhyl’ﬁ&{hy@aﬁdtzhmdrb%ﬁthw

cl oa " means a nhon-aronmati c nono_ or

mu AW&"WIGEBS laﬂer-Cs@ét @kyl-€d R Peeyaipalldd (- taroup duwhich the

varid GRURR AR o e vBLE lePhifed "M odnd b AREHsBRrEREB S througn
the ctwbdnylPPeéferredthoqucxtomalheandeerralma\lommmmn’g akmples dfsuitable
about 7 ring he cycl oal kenyl can be optionally

acy'&J‘B%@"’r nGluss W'T‘M' @ﬁ@tvbﬁnm%oanqvhg system

and hIHGARGN e 3R Kol Mo Fwion 18 ] GRS as
previnlisiyadéscribedo chhe bend uymmneehmmetyn&thldegh the alkyl

Y ASSRNERH oo S LB B S5 ons g BRviousy
descripldoThisesdnd tb&h@@fabémwbwls thréogh paldarbemg.” Nbﬁfhﬁhﬁng

to a correspondi ng bival ent ring, Wwherein the points
examplesagftsgu,tﬁ roups indhede Beazmd anddl-waehiaylposi t i onal

SOt MY BN 1 B B A o 2

prevms}hodemrduw Thélbnmddalthglﬁa,reﬁtdnbienosdhqugh thert-:dher oxygen.
yOBAmans &5 Bl By Pr ol wHich s uenti group i as
previdusly 888 IFed. TRE R twah¥ paferdt moieff - through the ether oxygen.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the parent moiety is through the
ether oxygen.

“Aralkoxy” or “arylalkoxy” means an aralkyl-O- group in which the aralkyl group
is as previously described. The bond to the parent moiety is through the oxygen
atom.

“Alkoxyalkyl” or “alkyloxyalkyl” means an alkyl-O-alkyl group in which the alkyl
and alkyl groups are as previously described. Non-limiting examples of suitable
alkyloxyalkyl groups include methoxymethyl and ethoxymethyl. The bond to the parent
moiety is through the alkyl group.
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-CH2CF3, -CH2CHF2 or -CH2CH2F. 30 "Hal 0" refers to

fluorine, chlorine, brom ne or iodine radicals.
WO2R442428 are fluoro, chloro or brono, and nBf&US2007/021277

preferred are fluoro and chloro. WO 2008/ 042422
PCT/ US2007/ 021277 35 "Hal ogen" neans fl uori ne,
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desgipedd Hiop; laniting @xapipjes of wwg@pwuh@]gjyup@imqe methylthio and
hiid [ : , zof urazanyl ,
ety TR oo B eVl RGeS BRE T e
qulArylthioy mednsi ateanfi-B- grodp enwhichithy larylgroupias pydviously
cesirBe, AR U csehiesr RUR v GELER hbiigemio an
naptRAPENSATRE Yond 16 W& bR Phoibt iexmo@,%whé uduny! .
7-azai ndolyl and the |like. The ter heteroaryl" al so
r etAsiadkyitbiop aneans ary agalkylrSrtgraupén whickr e arelkyt grosipssals

previlis Bscr bl ROR, ishd <hAPY BLESROR irloiig oroup s
benzdthiceThe bond to the parent moiety is through the sulfur.

"Alkoxycarbonyl* means an alkyl-O-CO- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.

"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting example of a
suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond to the parent moiety
is through the carbonyl.
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are contenpl ated, e.g., 2-pyridyl, 3-pyridyl and

4-pyridyl. The term"Het" is exenpllfled by th ‘%
‘VPFﬁé/ %&%yclic and benzofused heteroaryl groﬁﬁ§“§% 7021277

defined i medi ately above. Het groups are joined to

group B by a carbon ring nggber, e.g., Het is

2-pyridyl, 3-pyridyl or 2-quinolyl. The Het ring can

30"Am@y|§mtbﬂw"tmte§ﬁs an M- amz @8ls. merﬂ@rr@@gkbubsbé/re%ose in

g‘é to 4 Wsubst’ituents can ent on a
whichdhe @Ilﬂ@ grwuﬁelsdeweyalkyl Therborwbhoethecpﬁemanmﬂty isntbroughathe
sulf E aromati c saturated nonocyclic or nmulticyclic ring
02\3’ tem conprising about 3 to about 10 ring atons,
pr Hrglsalibyylah@ansart aryhB0L)- Hfoup. Thett@vtto the p/d”mﬁhmmety is
ne or nore of the atons in tghe WD 2008/ 042422
thro'-FQ‘f'l’?Wd@beZlZ?? 36 ring systemis an el ement ot her
t h I
ol ASTRIRAY ok m SRR cFolAEARED: oLEAFALN e bitioalkeny!
grouansl/aerprewbﬁsly dessorigeghr herondrto thé@arentanesigst isrthrough the ether
Preferred heterocyclyls contain about 5 to about 6
atom.; ng atons. The prefix aza, oxa or thia before the
herRS‘é{leYélkylﬂﬁieaﬂé@cyﬁ@élﬁylml%ﬂ gféup ﬁ\a\ﬁhlcﬁ tﬁe cycloalkyl and
ni trogen,” oxygen or sulfur atom'Téspectively is
alkylrgr@y@ﬁar%@s reviogsindeseribed, Theibonddo the parasd yroiety is through
exi st protected such as, for exanple, as an
the‘i'hz@ogw CN(CBz), -N(Tos) group and the Iike: such
pr@yetddlkyloxyios “ayd@alk@x;slrd@msia egclbalkyl- Dhlg$oup in which the

vention The het can be optional
Cycl%{]mtgr?'en @da%pr%ye@%f 8%%? od; i Hye 5914 Ecmhesmf@m fMedsfy 4s through
the &EEBtomy be the same or different, and are as defined
herern. The 10 nitrogen or sulfur atom of the
het@ciaalkylgxyatign’ meanpai eyeldalkyl-Eatkykewupontwhich the cycloalkyl

ot 3 SERRE S S LB BT, oo Sl Farnt moiry i

throligh ﬂfeO&:Ik;Zﬂ?fbupl ngs | ncI ude pi peri dyI pyrrol i di nyl,
pi perazi ny 1 - thionorp
t hiHalealkexyay! me@na.ad&%lﬁﬁlkoxya&yhgr@%anmwmch the alkoxyalkyl

o BEYAA 9 Bk SN MOBAIGM Iy rqugn e sl

group5 It shoul d be noted that in hetero-atom containing

or o3y Bt Al teaie 2 Seterady -RKChVaRAgogR i ihich the
alkoxylky! @’i’ouﬂ RedepvoURY &bﬁnb@dg Wﬁor‘i’d]td?#{eb@é‘reﬂf’hmms

t'o anot her heteroatom Thus, exanple, in
throyghtire ajkyl group.
The optional double bond represented by ===-- means that at least a single

bond must be present, but that a double bond can be present; when the double bond
is present, R is absent.

When R4 and RS join to form a ring with the nitrogen to which they are
attached, the rings formed are 1-pyrrolidinyl, 1-piperidinyl and 1-piperazinyl, wherein
the piperazinyl ring may also be substituted at the 4-position nitrogen by a group R”.

The above statements, wherein, for example, R4 and RS are said to be
independently selected from a group of substituents, means that R4 and RS are
independently selected when attached to the same nitrogen, but also that where an
R4 or R® variable occurs more than once in a molecule, those occurrences are
independently selected. Similarly, each occurrence of R' or R is independent of
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2 51N H 20 there is no -OH attached directlyto

carbons marked 2 and 5. It should al so be noted t
WO0M804e422c fornms such as, for exanple, the ngpg/tqsggn/oznﬂ
N OH and N CH are consi dered equivalent in certain

enbodinents of this inventign. 25 The term
"heterospirocyclic" refers to a spirocyclic structure

any BEHEréF{‘ﬁ IR 'Sirf ﬂwe5sarﬁérd’ﬂﬁgatl‘h6§e %Rme& |ﬁ"ihe2ah‘%§|ﬁ"ré’<ﬂ§g<h“2% that the

sel ected fromthe grou nsi sting
size ;and\matew ohfae SUb@Tlh@tn sbmlbarfﬁecartbe numb@mjoé@uhstltuents which can
be %ﬁl am no" neans an al kyl-am no group in which the

PL group is as previously described. The bond to

t hghpasemt'supstift¥d mebhé Qh‘eﬂ%ﬁ@@r m@‘r@ﬁydr‘dﬁeﬂg@&/tﬂé%%%nated
PCT/ US2007/ 021277 37 "Al k%/l am noal kyl " neans an

atonamﬂpl%nﬁdwuraaksﬂlecgmdpomﬁ wmtkateﬁ@rgmnmroglﬂ@qgaat tBee
ces BRaREHLRHS YRR A5 g ESHbg o PR BIERS ERbFceedea
and iﬂhektythe csy:bbtitatikly Iresulis&/ih agstable compdwireh Gdfra_bmlalhphs ahdubstituents
and/é\gﬁangp; %ﬁ;ég bglﬁgms% B’y‘P %@c‘:’h‘ ggﬁhwgﬁg%\%ﬁ&nﬁ}gﬁe compounds.
By “stébi@’bé‘rﬂb@ﬁﬁ@rdﬂ“sta%@@ﬁué’ll]rea'|§)ﬂed?@hedd?ﬁﬁdunc9ﬂﬁl#ﬁ% Si¥ficiently

whi ch the alkyl and heteroaryl groups are as

robusi o, swiyiveyiselatien |t<bédlsefwieiet§x!m of QUﬂWérqm@emach@n aiyture, and

formy]ﬁtgﬁﬂﬁ@f& Er’? eﬁ?cta%fo H—(%Héﬁln ygé%ﬁ} erocycl oal kyl " neans

eterocyc I'n which the al kyl 10

anThbegen doptidnady subsiitutadd snedres epstigiat gubstitltion with the specified
described. The bond to the parent noiety is through

groupse raetieals Qém'%’éﬁ%yl group. "Al koxyal kyl oxyal kyI
in which

o 18 g8 Re0 i oo spletad forat Bt B sommiundreieisite dae physical
statd’ bﬁs@ldrud)nﬁpbdrhﬁaﬂtw teihg 18I gted ffotn a synthetic process or natural source
or combination thereof. The term "purified" or "in purified form" for a compound refers
to the physical state of said compound after being obtained from a purification
process or processes described herein or well known to the skilled artisan, in
sufficient purity to be characterizable by standard analytical techniques described
herein or well known to the skilled artisan.

The structure ===-= in the compound of formula |, represents an optional
double bond, the dotted line is a bond or no bond, resulting in a double bond or a
single bond, as permitted by the valency requirement; with the proviso that R® is

absent when the carbon to which R® would be attached is part of a double bond.
It should also be noted that any carbon as well as heteroatom with unsatisfied

valences in the text, schemes, examples and Tables herein is assumed to have the
sufficient number of hydrogen atom(s) to satisfy the valences.

When a functional group in a compound is termed “protected”, this means that
the group is in modified form to preclude undesired side reactions at the protected site
when the compound is subjected to a reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as well as by reference to standard
textbooks such as, for example, T. W. Greene et al, Protective Groups in organic
Synthesis (1991), Wiley, New York.



10

15

20

25

30

through the al kyl group. 15 "Al kynylal kyl" means an

al kynyl - al kyl - group in which the al kynyl and aI%y
WarWs/iddi2pr evi ousl y described. Preferred al kynytaURY103/021277

contain a |lower al kynyl and a | ower alkyl group. The

bond to the parent noiety ig2through the al kyl.

Non-limting exanples of suitable al kynyl al kyl groups

' nWMQﬁa ommal é“@t f‘%l he@b@@li‘mz B RBEc@'s more than one time

hal o- al k group ich the alkyl’ group is as
in amy @Qnsilmry orzm) F@ér@ulra lh#a defindionsmdeach eersirenceris independent of

Non-limting exanples of
its dgﬁﬂ“féﬁaizﬁéﬁlg/‘gﬁ%?&g&%. ncl ude fl uoronet hyl and
di Abugedrrriréivl the' tdemebcafpmismdn iihtertRidetoasiconaddesl & product
means a heteroar l_aleﬁ@na roup in which the

compesiagdae ppesifgd agredi erﬁP&‘PIf@G’sﬂ'?OH'é@“?c ap meedl as any product
whlcﬁor%_%ﬁlft mﬁﬁré&% or ﬂﬂfl CW mr]aﬁon bﬂgﬁ s%éré;fﬁépdsﬂb%b?ents in the

examnples o € ara
spegified ag®ubis.pyr | dyI met hyl, and quinolin-3-ylmethyl. The
rent noi et

” PBrod gt roufates g G dtals ab e aineuns b aventign are aiso

contbﬁu%‘t‘eﬁmetréiﬁ 'Fﬁb%ﬁﬁ"‘%ﬂodr@@d §|e'ﬁ%]&$i/e@h8ré|1§ cﬂﬁrﬁi{éQHQJanpound
described. Preferred heteroarylal kenyl contain a | ower

that i ] hiyg pepasuiper Winieh biepen adrmrnétrmnat@ta aubjecy undergoes chemical

con\}.tﬂégegglc ?Fabﬁhéﬁ?%bgﬁl@él k a%égssg'éﬁé§/ e:fcgéflégfﬁﬁﬁ;ﬁy Bérmula 1 or a

salt gnalop so_tvate!vlthecrgoit Mlge%w?f]ytgwdémlsqihrbyhegri|®lT PHiguehi and V.
as previ ous escri.be e o t he

Stelfze PR IIES 25 NAYELDPIKEKISKYETS SLIBT VA STb8 /A 5958y mposium

Senﬁgéﬁée%oglyr%glﬁk Cafierskh yr%g@s@f KVéé’?SBEdeé?rﬁ@ Roche, ed.,

terocycl oal ky group In
Amdm:aeerwmamuwal /gssmpatnoa arsl Bergainuars Presse both biwhicirere

t he rent moi @ t hrough the ether atom
incoRgetache S PRIHIATER Belftling o het or oaryl - al Koxyal Ky
or Wlvate" whedHs 4 bﬁ%ﬁcé‘ﬁiﬁb@@ﬂsh ARCFFhBOXRbKIHis BVEHHSN with

are as descri bed above he bond to the parent noiety
one jos MaTeS@ient molacwes. This hysicryasseeiationyinvolyesiMarying degrees of

onic b ekfeien it dntiibft feéach Boinel e ansipngs the
solvalenwillibg d:eimaﬂ:l@nfiiml&t&noforseﬂamﬁw evhenysh@sy aldty Isolyeatipwlecules
are fncorporaterc]iyln the crys :g Iattlce of%h royllrs?a IYnet shgl!d "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H,0.

A co-crystal is a crystalline superstructure formed by combining an active
pharmaceutical intermediate with an inert molecule that produces crystallinity to the
combined form. Co-crystals are often made between a dicarboxlyic acid such as
fumaric acid, succinic acid etc. and a basic amine such as the one represented by
compound I of this invention in different proportions depending on the nature of the

co-crystal. (Rmenar, J. F. et. al. J Am. Chem. Soc. 2003, 125, 8456).

"Effective amount” or "therapeutically effective amount” is meant to describe an
amount of compound or a composition of the present invention effective as thrombin
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10 "Acyl" means an HC(O -, alkyl-C(O- or
cycl oal k}/l -C(O -, group in which the various grou?s
Ware844243f evi ousl y described. The bond to the BaFft007/021277

noi ety is through the carbonyl. Preferred acyls
contain a |lower alkyl. Non-ugmting exanpl es of
suitable acyl groups include fornyl, acetyl and

rece%&pﬁﬁﬁﬁbms %ﬂ&gﬁfgﬁrbggﬁﬁ e ?BS@ pgéljg{)gﬂtl dpescr | @rétﬂ/e

inhitiitoey oo peeventative ¢ffeadnt noiety is through the al kyl .
ch the

or 36 corBigs ottt G e nlRAR AR ikt the scope of

this Weaﬂbn MRERI¥NdStd hb@#@i@uhh%fWrmwl hefdiid urmérstwd to include
| es of suitab groups. i ncl ude benzoyl and

"efefﬁﬂﬂﬁ?ttﬁﬁﬁlhs th@ﬂeﬁénWQﬁ@Othﬁé&ﬁQ ingicatede hhe-texm ¢ $QJU§)"| as employed

neref ShE aBES BB i vt BREIY e o o wen
basrblwltetfhnemecowgem?]rgah:NkMgt 0rgRhioBasEs. anaeldkiyonyWhéh a compound
the al ken

of FeuauR sdmtans Bolba #asts DI pateR e BLag! ated i qyridine or
mﬂbﬁ@le%ﬁ&%n%&@ Moiety slex s, PBER IRhited] 1oYa cé}bo&yl‘w&md”

whi ch the al kyl group i's as previously describ
zwittasionbi(tihnemgalisxampy e formediandmre in¢lkdey V\gnhamfm term "salt(s)" as

usof AR SCPERRE e S0ani A0 Tir ARB b SERIABEYIT Bestavie
salteafepredery@@ mlthobyhl dteeysaler area1sd aééfQK)Salﬁ&ﬁﬁﬁe %Ompounds of the
aral kyl -O group in which the aral kyl group

FO"BP@VII rﬁﬁﬁ Ibﬁ f@@@@@’l fee g@xample, hygacting Acopmasnd Qfd:@m}‘”@ gwith an
amduft Bf‘?@ldté’rﬁ(a%éygﬁéh aé%ﬂ'ﬁqalﬁ%}?lﬂéﬁgpﬁﬁ Y h ' m&dium ?/\lfﬁhc%S one in

al kyl oxyal nmeans an group 1n
whlarhmeaaMrecmmat%I dayih ay\ramqm)mrmedmrrpfcﬂlmimedsbwlyophilization.

de%f/‘%%&{b’;@‘}qu @9%'[?8'% SPR%I'"IPE‘E,H) et?ehtg syl t a lagqﬁj benzoates,

bengéiepufoRaies! bislifatedoBrdtes tthﬁ%l) @é@'@itraté@l ﬁrﬁph@rates
throay%hthe al kyl group 08/ 042422

camper Qoewsomrnarﬁtesgwdm%l@s@es mydrebramides, hydroiediges,
Iactﬁgs‘”ﬁha@}géy “?n@{h%heg{élgéjr%tésc' @@r@ﬁ&&h&é{ﬁ &hatéjse%‘ftrrétggdoxalates

exa e ar y group
phosphaitasl,q:rpbmmatgs zsaticyla@phmhmryate%wlmm tanatah&e naloe;nanates

oGS hbants G B 00HeE Al on 1R ARl acics whin
are §birallP cBHBi8ered suitable for the formation of pharmaceutically useful salts
from basic pharmaceutical compounds are discussed, for example, by P. Stahl et al,
Camille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977)
66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson
et al, The Practice of Medicinal Chemistry (1996), Academic Press, New York; and in
The Orange Book (Food & Drug Administration, Washington, D.C. on their website).
These disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as
dicyclohexylamines, t-butyl amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quarternized with agents
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5 are as previously described. Non-limting exanples

of suitable aryl oxyal kyl groups include phenoxynet hyl
WOA8HAHRR hoxyet hyl . The bond to the parent nBfEy2404/021277
t hrough the al kyl group. "Aryl al koxyal kyl ™ means an

aryl - al koxyal kyl group in wpgch the aryl and
al koxyal kyl groups are as preV|oust descri bed. The

sucrgggql})gy@g%ﬂglr@ﬂpsme gvhﬁetm/yuém Pafm%gﬂmartb%sab hides and

nmeans an group ' in
iodidesg, (ﬁaﬂwkwlfage&{,q)gl dlmhylpdmwmwdtﬂm@lﬁuﬁa@s) long chain

halid&d (el &, e Eﬁ%b’g% ofryl ok '}ﬁﬁ@ﬁ@k sy PEray! halides

(e.g b@éﬁhyﬂ and fgﬁeﬁéﬂﬁlﬂbrdﬁhé&y an® dthegugh the ether
én. ""means an aryl -al kenyl - grou
|nA ueh acigesat ndah@ls%lsﬁlé&@[e @iw toapqapa@,rmaceutlcaFy
acodlE N Yy Bld Sesbe dT e AR 48R AL indBh et ol are

congidenea equlwdlemhotthe frdekipkmgrodtipe correspartdivg oomippunds for purposes
described. Non-limting exanples of suitable alkylthio
of th&r'BYﬁtﬁt'qrhcl ude nethylthio and ethylthio. The bond to

t heoRi: onﬁHs'H?'_F%?Mu‘IaSI ta'ﬁﬂ%% ﬁ@al%%l f:é”c A2’ a?\rdyﬂrbahibs thereof,

neans an ar rou e ary group 1's as
maymm/tmmmlytawm:;enc Hmm (fNoaxample, mgareamnqﬂ elsmiuno ether). All such

tauGHEhE Ryt SHiemRidiae fnsf‘%‘ﬁ@%Sva%rﬁﬁf%”éﬁénﬁaﬁg?w%gh

t hAIIfstérédrsome‘l"S @ﬂok)eb(aime geoanstriefisomeisk gptical igroens ard the
ich the aral ky roup is as previous|ly described.

like) f%ﬁbqa pfﬁ%ﬂ%ﬁo@p&ﬁ‘ﬁ 8 (ipeluging thossiof the §ﬁ|¥§/v|qq11\(%e§r%?fy3tals and
prodrﬁgs 85“'@% hr#d'é ad W%lllké%rlﬂets‘é gléﬁdpﬁ\?d?és 'EU Sﬁ/¥tdl§of the
t h ough t he ur .

koxycar ony
prodaugs), saeiCas thyseuwhicNanay emst duog t@&&ynrph@ﬂ(nbarmmstcabmnous

subsé{tﬁg%car Elgll{{g ergafrﬁpps I n El#%e(wr@:trﬂox car%%lwr?td absence of

asymhfe@rll’c%ar‘bbﬁsf 3btapneic forrﬁ%}’hﬁém%ﬁﬁ%‘)ﬁnd dmaiseémeric forms, are
aryl -0-C(OQ - group. Non-limting exanmpl es of 30

contgmqlgtguemﬁwumgegpq)@hghus pventien iascaredeositional isomers (such as,

for e{iﬁ%@éﬁéﬁw@ﬂ%& a@ﬁgﬁ@\ﬁ? An(gﬁpﬁ@%f Qgg%%%%my‘seoptﬂgdcoﬁﬁpounds of

the m:@e@ﬂldmmafdrmhml@msmas“taﬂt‘alykfyée oF 6(h@} isopnexgpor may be
Non-Limti exa@ e of a smtabl e aral koxycar bonyl

admyxegl, for ax -4Yam ear Withall glbes Q'Pthee ﬂﬁ?@ﬁlt
steré®isEhkrs. iThel dHiRHBBnIE of BIPPRR%ENt invention can have the S or R

configuration as defined by the /UPAC 1974 Recommendations. The use of the terms
"salt", "solvate" "prodrug" and the like, is intended to equally apply to the salt, solvate
and prodrug of enantiomers, stereoisomers, rotamers, tautomers, positional isomers,
racemates or prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula I, and of the salts, solvates,
co-crystals and prodrugs of the compounds of Formula |, are intended to be included

in the present invention.
The compounds according to the invention have pharmacological properties; in

particular, the compounds of Formula | can be nor-seco himbacine derivatives useful
as thrombin receptor antagonists.
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WD 2008/ 042422 PCT/ US2007/ 021277 40 "Al kyl sul fonyl "
nmeans an al kyl -S(02)- group. Preferred groups are
WOREBA42432 which the al kyl group is |ower al kyPCT/H§2007/021277

bond to the parent noiety is through the sulfonyl.
"Aryl sul fonyl" nmeans an ary45S(02)- group. The bond to
the parent noiety is 5 through the sul fonyl.
" GrehRRIUEE Y MY invERAOS have ¥t Ik Bﬁ@ﬂsg@[m@t‘ii@&l%drﬁon atom and
whi ch 't he cycl oal kenyl group Is as préeviously

therefese all issamershianchusiing eoantiemets; stereaispmeys,irotarnersutautomers and

n | | | n
racebfhie ST i cdhBGRnd ¥ SR ele 5 EiKie agn comtgmetaged as
beinglpar ofahRLiRGedtich. aFh@irRentuR lincldessd iabed isorerdaansdth Pure form
the parent noiety is throu t he al kyl group.

h
and incgdmaduney iINSkyaing raceyig| rBBﬂM’@ﬁ-y Isaraenscan e Brenareyusng

condlifel Behltihls| e YRS boiAMRAS o SpRE Biheo staring
materfeds et bgisepamatingliSorheysoiomcyipoxpdldf Fotmuteahslsamers may also
o S B 8 e T S BBl LR BeBAous s
of theRRFE RS SYFESMLIA $1), WREREBBryshirfd KYAmBrshbus, also are

"Hal oal koxyal kyl " neans a hal o al koxyal kyl" group in
contefipdaied s RaiRg pagi adythis igyveniieni s as previ ously

¢ nareresfed 8P ik absiBoBR B SR iEh st omEEigos o
Fornhelad] oy fdoperabil shpad gr)ebtelrpmmmialiologioaln atfty than other isomers.
roup i s as previously described. The hond

al koxyal kyl ? (
t oTYFP\‘Ea'pFHIyB@{ edherrapgunds ot egrgrertiBvamtian hayethe fopwing
sterétﬁfﬂ Ph&indoubl e bond represented by - - - - - neans
t ate at I'Yeast a single 25 bond nust be present, but
that a doubl e bond can beQptesent; when the doubl e
bond is present, R10 is gbde en R4 and R5 join
to forma ring with the @ @ o which they are
attached, the rings forneg & 3-pyrrolidinyl,
1- pi peri di nyl and 1-pi pGH@lZi"hEQﬁ wher ei n
Het |
with compounds having that absolute stereochemistry being more preferred.

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

Compounds of the present invention in which are generally prepared by
processes in accordance with the following.

Some of the following below compounds, intermediates and processes, can be
practiced by the methods as disclosed in any of US 6,063,847, US 6,326,380, US
6,645,987, U.S. Serial No. 10/271715, all of which are incorporated herein by
reference

Following are examples of preparing starting materials and compounds of
formula I. In the procedures, the following abbreviations are used:

rt room temperature
THF tetrahydrofuran
Et.O ethyl ether

Me methyl



t he piperazinyl ring may al so be substituted at t he

osition nitrogen by a group R7. 30 The abov
‘VQFE At s, wherein, for exanple, R4 and R5 aPEngF%”mZ”77

to be |ndependently selected froma group of

substituents, neans that R44&nd RS are independently

sel ected when attached to. the sane nitrogen, but also

thet where an Rdegiy RS variable occurs nore than once

in a nolecule, thosé occurrences are independently

seEHAed. Sln1|arevwlé@ﬁaﬁbccurrence of R13 or Rl14 is

angTOHACIRLS or PAUASIRRETSLHEHSN g Those ski 1 ed

i nBube art will rggg@mtﬁ@m hat the size and nature of
t he substltuent(sb will affect the nunber of
subBAR uent s whi cRi-tethbutybagedicanboxylake term

ituted" nea nore hydrogens on the

des%at ed 5 at oﬁr;ﬁ% é'eﬁﬁe)r(?%}ﬁgﬁéwth a selection from

t hBGMdi cat ed groD[chIcpmmetluimbthat t he designated

at nor mal val r the existing circunstances

SBW exceeded, R&Nﬁ) geyfﬂﬁ'@agu %t itution results in
e conpoundpcyTiRufigkiens of substituents

and/ or variables are ﬁJ rmssible only if such

cohdThht i ons resuhexafiuosophosphatepounds. By "stable

co sta i s meant a conpound

thwgghﬁqtm enﬁ&@ro%w%@us?m{ao survive isolation to

a KsMDE degree oPoragsiuny bis(tvinmahylem)aimnem xture, and
forrrulatlonlnto an efflc C|ousth yeuti ¢ agent. The

t ekMBEterdMPE: Sitem 'P'ﬁ B@I‘emﬁ@%lw € onal

th di cal
?rglﬁétbl g%cgﬁ)gw SBB@Q?)ﬁgaiaedéﬁﬂorcﬂ{Mll Sol ;?e:jcfofmor
f oPh&eBonpound r ePbesyliseletiemdirpgiidal 15 state of

sajd conmpound after, being isalgted froma synthetic
Egess or natur aF %‘Eﬁc%’ 3 6on‘oi nation thereof. The

tepgEpw i fi ed" OPonnﬁbrmuppbn@a dide thﬁﬁn@p@pwound
refers to the physical state of said conpound after

bei ng obt ai ned fr@tth?%lQ@qhﬂmdathVQfPC%@f&ﬁsss or

Pr gee describ to the
sk?ﬁ ﬁg%)zlrt I san, Pgl &t p%écr)}éﬁgwt]o
chRSﬂﬂlS}Nl—kﬁbl e b?ofwmrcmrp@oaedlmsamﬁb technl ques

ﬁ&rlbed 20 herein. or vvelg ngwn to the skill ed
8 The stru flﬂy%ro_age_lqapl t he conpound of

foq-[(@,pf repr esghfurdiscpbpoXi@s; doubl e bond, the
dotted Ilne is a bond or no bond, resulting in a

dolibCe bond or a thin layer chromatography

TMSI Trimethylsilyl iodide or iodotrimethylsilane
TEMPO 2,2,6,6-Tetramethyl-1-piperidinyloxy, free radical
DIBAL, DIBALH Diisobutylaluminum hydride
TIPSOTf Triisopropylsilyl trifluoromethanesulfonate
DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene

Synthesis

Lactones such as 4 and 5 can be prepared from the ketone 2 as described in scheme
1. The ketone was alkylated with tert-butyl bromoacetate to provide intermediate 3
which was reduced with sodium borohydride then cyclized to provide the cis and trans
lactams 4 and 5.



single bond, as permtted by the val ency requirenent;
wWth the proviso that R3 is absent when the carbon to
WORPBSH4R32\woul d be attached is part of a doubl BCHAISE007/021277

25 I't should al so be noted that any carbon as well as
heteroatom with unsati sfied47val ences in the text,
schenes, exanples and Tables herein is assuned to have
the sufficient nunber of hydrogen atom(s) to satisfy

the val ences. Wien a fungg¢ieaiead group in a conmpound is
ternmed "protected", this nmeans that the group is in
nDdIerd formto preclude undesired side reactions at

the fdtetted site when the conpound is subjeeged
to agr I on. Suitab Y Qrot ecting groups wi/o

r ecogp by Wi t dinary skill in tphe as
wel | fadl aHretﬁDﬁﬁget() gtHandam dimasext bodges” SUCht 3

for exanplle, T2OW G eene’et Q"B"C'ﬁ'@_"tlve G oups in
organi c &ymthesis (1991)~\Wle ) : ﬁEM/Ybrk WO

2008/ 0424 PCT/ US2007/ 0212y 7 42 When any vari aff qv
(e.g., ar het erocycl e, TR2, etc.) occurs nor Q2
one tink ny constdtyen{C8r in Formula |, Tts) oy

definiti g e i s independent of
definition at every other occurrence. As used here
the term "conposition” is intended to enconpass a
product 5 conprisjng,the speC|f gd _Hngredients in the

speci fied anounts:-ag-wel | ag_g oduct whi ch
“porn conbi nation of

results, direet
therein. The term
gs a conpound 10
adm ni stration to
enri cal conv M by netabolic
or chem cal process to yield a cegpound of Fornula I
or a salt and/or sotvate thereof. A discussion of
prodrugs is provided in T. H guchi and V. Stella,
Pro-drugs as Novel Delivery Systens (1987) 14 of the
A.C.S. Synposium Series, and in Bioreversible
Preatiomo$2i n Drug Design, (1987) Edward B. Roche, ed.
15 Anerican Pharmaceutical Association and Perganon

Press, both of which are incorporated herein bg
To & solutiemeb1H(B&r @t23.3 nmepl) {see UxEaRatent gAP4/0ISR736 A1 for the

prepatafsn 8f 1R 30 fI THEPAUR eC Had dded DMRITIS @8 aM MMsolution in THF
(35 ml, 35 mmol, 1.5 eq.). The mixture was stirred for 30 min. then evacuated and
filled with oxygen using a balloon. The mixture was stirred under the oxygen
atmosphere for 30 min at 0 °C and 1 hr at rt. The reaction was quenched by the
addition of aqueous sodium sulfite, stirred for 1 hr and extracted with ethyl acetate.
The crude product obtained was purified by silica gel chromatography to obtain 300
mg of 2 as a minor product.

herein dene
or mhlch o

“prodrug”, as enplo Jed
that is a drug pregc
a subj ect, undergoe

MS: 331.1 (MH")

Preparation of 3
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.of LI@IMQ%,@IH

one or nore solvent nolecules. This physica

associ ation invol ves varying degrees of ionic and
We3%s%##22 bondi ng, i ncl udi ng hydrogen bondi ng. PEHUS2007/021277

certain instances the 20 solvate will be capabl e of

i sol ation, for exanple when4®ne or nore sol vent

nol ecul es are incorporated in the crystal lattice of

To di@uﬁdﬁ’éf?'(‘ldﬁ@ﬁ\gggi wmme?mﬁ(e AT ﬁp%@W@s®§§ladeera 1M solution

sol uti on %ase and_i sol at ab vat es
f

(028 ThdI28 mangly h2ea0)iand afiRr %Hﬁw&rakoe@'n tert-buytl
brori®4dtasel \@é@éddé@dT Hiéﬂmd(tul@was Hiekedtgvermighewhind Hﬁ’év@m warming

erein th lecule is H2O. 25TA ¢c
to e ool sk reAamedus v isgh SBIogik: fgasted with
ethyhatétate and tiereceietprodlct waeptmﬁiecabsz prépdrative Therising 30% ethyl

i e R

di carboxlyic acid such as fumaric acid, succinic acid
etc and a basic am ne such as the one represented by
%nd | of this invention in different proportions
PfeRﬁé@ phd apd 2 he nature of the 30 co-crystal. (Rnenar,
et. al.. J Am Chem Soc. 2003, 125, 8456).
Effect ive amount” or "therapeutically effective
anpunt” is neant to describe an anount of conpound or
To aasaamwafs O@Bﬁf td\24ﬁ”ﬁﬁé %'égl\gﬁ%ﬁgg?l af b ectiaeadGed NaBH, (9
mg,bhmgzg %‘h ap "ﬁaé% Ayt ke %pélowas quencehpedo by the

addmb&roaaqueous aamedniomathivdde ahdixbrattzdywith ethyédestatd to/give 80

ma G pradir SRR b Phh Bl it of B BhTpRR G p 0.5 m

dichiRebémethar® was addedifoimi o triffmroadeticl adid aedrstirred for 2 hr at rt. The

squH{)‘ﬁ' Wa%t%?ﬂ:ehﬂa{éﬂo“:ﬂ?ne%:’s éﬁ(ﬁ ﬁ]ee R{s‘?d Jé)wﬁglt%lferi fﬁe&@mgromethane

erw se
and mhegwtmwa@irriollmﬂ)bxebnae; dried ewen Mgsamef@merttnated and

punﬁéthQBFBop‘aréﬂ% oLCAf BOYAEN ﬁae;é}étéﬂiﬁ'ﬂe@ﬁeg Ek?w?e 14 mg of 4

salts formed wi th 1 nofganic and/ or organic
and g4dP9i%%R; when a conpound of Formula | contains both
a basic ni ety, such as, but not limted to a pyridine

r . L.ulLdazol.e, and an acidic noi ety, such as, but not

MS ﬁrrﬁtggéd‘t é\ﬁ'ae)car boxylic acid, 10 zwitterions ("inner

MS foml5: 878.InfHBe forned and are included within the term
"salt(s)" as wused herein. Pharmaceutically acceptable
(i.e., non-toxic, physiologically acceptable) salts
are preferred, although other salts are al so useful.
Salts of the conmpounds of the Fornula | may be
formed, for exanple, by reacting a conpound of Fornula
I with an

An alternate approach to the preparation of these types of compounds is
described in scheme 2. Carboxylic acid 6 was converted to the aldehyde 8 via the
alcohol 7. Horner-Wordsworth reaction with phosphonate 9 gave the vinyl pyridine 10
which was a-hydroxylated to 11. Reduction of the lactone to the lactol followed by
reaction with Dess-Martin periodinane reagent gave formate 13 which under basic
conditions gave the ketone 14. Alkylation with tert-butyl bromoacetate gave
intermediate 15 which was reduced to the axial alcohol with L-selectride and cyclized
to the lactone 16 under acidic conditions. Suzuki coupling of 16 gave the target
compounds 17-20.



anount of acid or base, such as an equival ent anount,

in a medium such as one in 15 which the salt
WORMS02422t es or in an aqueous medi um f ol | owedPHY/US2007/021277
| yophilization. Exenplary acid addition salts include
acetates, ascorbates, benzogages, benzenesulfonates,
bi sul fates, borates, butyrates, citrates, canphorates,
canphor sul f onat es, Schentes2 es, hydrochl ori des,
hydr obr om des, hydroi odi des, |actates, naleates,
nmet hanesul f onat es, napht hal enesul f onates, nitrates,
pxalblat es, ?&Og{,osphape opi onates, sali cyptl-es,H
S at es fate esNaQHicakBinat
] subfm@jh@}g,.,(a : oWy as LofflRf €s, ) \aA
ilke. Addi'tional ciHd$ mwhich are generall
ooneHde? ed swtable for t fdrmati on of o 8
pharmaceuti c@l hy wseful salts frof [

ceutlc nds are di scugsge exanpl e,
ofl I 2l G | )L Bl
Phagpmceuti cgl ASaRts. Properties, .ehe‘ﬁion ant—yser
2 PQS%OZ) Zuri chxWIley-VCH S. Berge &
nPhar maceuti cal |Sci édces (1977) 660) |1-19;
|4, Internati J. of Pharnaceuti ¢§ 956) 33
1-217; Andersoy. bt al, The Practicelef) Medicina

Che nstry (1996), Academ G, Press, New Yark; and in
nge Book (Ebodog Brpg-Admi nistrati on, H

HO

o DpeseMeriad Byt er E%ethere §. )
Dl aryggg{tc sahtstina ude amoHum sal t §, al kal i
salts such as sodiu [ithium and poxassi um
sal¥s al kaline earth met#i~ysalts such as cal gi um and
magneyi utd salts, salts wlghlorganic bases (foir'N ,,

t- bLHryI am nes, and salts Bith am no acids such as
ar gi ni ne, IyS|o_ aqg Lhe like. Basic H H Br

1)phpegen- cont s may be q@ar

4168 : JRUSEG iy
2)B8tstOky| hal i de\

et hyl , A
chlorides, brom des & [ od| !PHNS di al kyI
(e.g. dinmethyl, diethyl, and dibutyl sulfatgs),
chain halides (e.d decyl, lauryl, and st@ar
chlorides, bronides gnd iodides), aralkyl 1
(e.q. benzyl and pheset hyl bromni des), and oghers. 5
Al'l such acid salts and base salts are intended to be
pharmaceutically acceptable salts within the scope of
theHl nMentl on and al| @cid and base isal ts arﬁ'_* N

e

o5l

sul f at es
| ong

5 Preparation of 7
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of the invention. Conpounds of Fornmula I, and salts

sol vates, co-crystals and prod rugs thereof 3/
WQRP0$042432 ¢ hei r taut omeric form (for exanpl e, B@T/élﬁz 07/021277

amde or imno ether). Al such tautoneric forns are

contenpl ated herein as partsof the present invention.

Al stereoisoners (for exanple, geonetric isoners,

optical i somers and the Iike) of the present
npounds glncludlng sol vat e
To %%Q'EV%PE@ 3@8a0 1ar9dapl)é§eep $h%a@@ﬁ§8§3%7 fey 0 irepayation of

6) int4t0 ﬁﬁHtcﬁl&Bme‘ﬂ@ér\/@Wﬁ§ adeled el ahRridk (Q'ﬂ?nllﬁ 241 mol, 2 eq.)

f°"°§/§§ﬂ$¥3‘5§’? (A ASSURTRE S Blel%l) Tl P ke, S sHfertder 2

conezmtrated and ievaporated (ithi toluemeyto Provitie eveacidrcHidvide. This was

dissBP3g r?ggﬁéplﬁﬁ S o 3L BdRby i °tﬁg‘?ftigﬁgﬂ%&%ruminohydride

(76 gdhﬂ@@thdt 2 e4.) bnd tlnétmlxtuoepwaefstrrdedsfor A\nenlt wars, diluted with
r t [ I
watef; SciBEUENACL SARRIR WiHEM oot e PRI 21,60 of 7,
t he conpounds of 20 the i nvention may, for exanple, be
substantially free of other isonmers, or may be
adm xed, for exanple, as racemates or with all other,
Preparatiemet 8sel ect ed, stereoisoners. The chi raI centers
of the present invention can have the S or

e lb a8 11400, Bt BimoRi Eb R o «?fﬁahmethane at 0 °C was

addéds ala;aﬁaétfémelﬂylp@enam@ow6(21 60 ke, 1.62 hrheindadolPs) and a solution

of @SRt PR (b0 WY, S5 Fmbf ot B0 3F 12N BREP ST 1S mixture
was pdsletlidrop byidropiiisrox sohutEmet9sy,o6. ps%dNage! obntend) saturated with
solid Né’xﬁ@fdr?‘égft%?%%&ﬁion m?is)’éﬁj‘h@l?‘t{ rthg Wﬁttu‘?é vH%estlrred for 20 min,

roula |
orgasis laygssepasatastiand fie AQROUS layereeXicaaied it ctwhlcmm@thane The

combme@r@r bﬁicelﬁg&d/vé§m}é§hé8%thd§t? Na ;8,00 o Rt over MgSO.,

tion he conpounds accordlng to the invention
f"tefﬁﬁ@@dpqmqeﬁtfét%toowvw@ot?egﬁ 8as afesParticul ar, the
conmpounds of Fornula | can be nor-seco hlnbaC|ne
derivatives useful as thronbin receptor antagonists.
WO 2008/ 042422 PCT/ US2007/ 021277 45 Conpounds of the
Preparatort obh0have at | east one asymmetrical carbon atom
and therefore all isomers, including enantioners,
stereoi sonmers, rotanmers, tautomers and racemates of
the conpounds of Formula (1) (where they exist) are

CoRb &'RIidif 0P D (20 g, 65 mmol) (see U.S. Patent 2004/0152736 A1 for the
preparation of 9) in 200 ml THF at 0 °C was added a 1M solution of LHMDS in THF
(65 ml, 65 mmol) and the mixture stirred for 30 min at 0 °C. To this was added
Ti(O'Pr)s (22.3 ml, 75.5 mmol) followed by a solution of aldehyde 8 (12 g) in 50 ml
THF. The mixture was stirred for 15 min at 0 °C and 30 min at rt then quenched with
aq. NH,CI. Ehtyl acetate extraction followed by chromatographic purification using 0%
to 15% ethyl acetate-hexanes gave 3.3 g of 10.

Preparation of 11
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bei ng part of this invention. The invention incI udes d
i soners in both pure form5 and in adm X

W?ﬁgqsf?d?"ﬁ@ racemic mixtures. |soners can be prgﬁypéaﬂwoznw

usi ng conventional techni ques, either by reacting
optically pure or opticallyseénriched starting
materials or by separating isoners of a conpound of

Forgy §olhtuoﬂ P18 V\AQ 3'@38 @é ?rﬂ”nog ggqﬁl ﬁqp'ﬁ?b”@was added a 1M

| soners prese
solupan pib FHIS 3 bt 2. Bmlt K. 7qBrR uhé@e)ramrbﬁm%fqnéo min. The

flaskf\ﬁ/ﬁ‘s @écﬁéﬂé&taﬂd fillR With 65!?@&119% stifb§ @ndepthElox xygen atmosphere
i on. JThose

|
for 1R 84 gl pRSvETSREc ithe agpfian ol Nhs Chosiriemhior oo min.
extradted @nmoeamw@celéte dﬁm pllhf@ed by eRorhategraphyi bding DedMo 20% ethyl

ter pharnaco activity than other isoners.
acet%ﬁ;ﬁgé@n%r RIPY rPSJl]nds of the present invention
have the following stereochemstry: O HH OO CH3 H

. I, +15 Het , with conpounds having that absolute
Ms'gc@rtlmhle istry being nore preferred. Those skilled in

the art will appreciate that for sone conpounds of

Formula I, one isonmer will show greater

phar macol og| cal activity than other isoners. 20
Pregasationielid2of the present invention in which are

general ly prepared by processes in accordance with

the followi ng. Sone of the follow ng bel ow conpounds,

i nternmedi ates and processes, can be practiced by the

rretrboﬁ§olaﬂoml of ¢ ¢4.20g,i 10.83mymol) i35 nIcfidhiBfomettane at -78 °C was

U, 0/ 27171
acoy A% AR rsolRiarkot BAtH i uipnid 2t P 2 ) ano
stirréd Fdromhnat a8’ Xtwpt gsienthea bpdne agdmbardf iaqg patassiunakedium
tarts A2 G BROAAS vifh aibRlothBrlane! 8 dibGigB 068G, L he
o?ovvlnga reviations ar rt roomrtenmpérature
THE tetrahydrofuran 30 Et20 ethyl ether

MS: 408.22 (MH*)

Preparation of 13

To a solution of 12 (2.89 g, 7.08 mmol) in 50 ml dichloromethane at it was added
NaHCO; (1.2 g, 14.28 mmol, 2 eq.) followed by Dess-Martin periodinane (3.90 g, 9.19
mmol, 1.3 eq.) and the suspension was stirred for 2 hr. The reaction mixture was
diluted with ether and stirred with aq. Na>S>203 and NaHCOg until the two layers
became clear. The organic layer was separated and the aqueous layer was extracted
with ether. The combined organic layer was washed with agq. Na,S,03;, NaHCO;
mixture and brine. The solution was dried over MgSO,, filtered, concentrated and
evaporated to provide ~3.0 g of 13.

MS: 406.2 (MH*)

Preparation of 14
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Me et hyl WO 2008/ 042422 PCT/ US2007/ 021277 46 Et

et hyl Et OAc et hyl acetate BnOCH2CI
Wﬁé?&fﬂ“%‘ﬂ?or onet hyl ether BuLi Butyl Lithi um S5PEBES?007/021277
Di-tert-butyl azodi carboxylate DCE 1, 2-dichl oroethane

DCM Di chl or omet hane DMF N, §p Di net hyl f or mam de DVSO

Met hyl sul foxi de 10 HATU hexaf | uor ophosphate HOBT or

HOBt Hydr oxybezotri azol e KHVDS Pot assi um

bi s(trimethylsilyl)am de LiHVDS or LHVDS: Lithium

bis(trinethylsilyl)am de NaB(OQ2CCH3)3H Sodi um

tb r A@bﬁitm%égwﬁfmos néiaol In ?bdﬁmﬁgeméagaywﬁggkiﬁauwmh K%CO:; (394,

r om 0 r su r . PS- ol yner supporte

28,200, PO A ALISY Sy an e Ry oo et ey ther and
the ¢rGdél@bdRadtywers cropratographed asiranedcto2 kB ethyl iasetdt? — hexanes to

prov%oé()éggrg ayfé)ort ed trisamne TFA Trifluoroacetic acid
r

I'tani um i sopropoxide; TLC thin |ayer
chromat ography TWVSI Trinethyl silyl iodide or
N [ hyl si | ane 25 TEMPO 2, 2, 6, 6- Tet r anet hyl -
MS: 3 plofpg\(llmg)lt nyl oxy, free radical D BAL, DI BALH
Di i sobutyl al umi num hydri de TIPSOTf Triisopropylsilyl
trifluoronethanesul fonate

Preparation of 15

To a solution of 14 (1.39 g, 4.15 mmol) in 30 ml THF at 0 °C was added a 1M
solution of LHMDS in THF (5.0 ml, 5.0 mmol, 1.2 eq.) and stirred for 30 min then
added tert-butyl bromoacetate (0.92 ml, 6.23 mmol, 1.5 eq.) and the mixture stirred
overnight allowing to warm to rt. The solution was diluted with aq. NH4Cl, extracted
with ethyl acetate and the crude product was purified by chromatography to provide
920 mg of 15.

MS: 448.1 (MH")
Preparation of 16

To a solution of 15 (140 mg, 0.31 mmol) in 2.5ml THF at -78 °C was added 1M
solution of L-selectride in THF (0.63 ml, 0.63 mmol, 2 eq) and the mixture stirred for 1
hr at -78°C. The reaction was quenched with the addition of 4 ml trifluoroacetic acid
and stirred at rt for 1 hr, concentrated and suspended in aq. NaHCOs. It was extracted
with ethyl acetate and purified by chromatography using 0% to 20% ethyl acetate -
hexanes to provide 70 mg of 16.

MS: 376.1 (MH")
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DBU 1, 8- D azabi cycl o[ 5. 4. 0] undec-7-ene 30 Synt hesi S

Lactones such as 4 and 5 can be prepared fromt
WR2IBM42432 a5 described in scheme 1. The ketonECM§2007/021277

al kylated with tert-butyl bronpacetate to provide

internmediate 3 which was rgguced wi th sodi um

bor ohydri de then cyclized to provide the cis and trans

35 lactanms 4 and 5. WD 2008/ 042422 PCT/ US2007/ 021277

47 Schepe_,1 OHHHOHHP P H H1) LHWS\ 1)
Prepargtien BO Fi 0 H 2) 02 2) BrcH2CRtBu \ N/ N/ N

\'l VCN2/ CN3CN HHHHp OOH OH1) NaBH4

A soll_lut%nHotj_]IG @O %’5’*0%% mol) m-fluorop%gnylboromc acid (11.2 mg, 0.08

mmol, 1.5 eq.), K2CO3 (30 mg, 0.217 mmol, 4 eq.) and Pd(PPhgz), (8.1 mg, 2.7 umol, 5
mol) in a mixture of 1 ml toluene, 0.5ml ethanol and 0.3 ml water was bubbled with
argon and heated in a sealed tube at 100 °C for 1 hr. After aqueous work-up, the
crude product was purified by preparative TLC using 20% ethyl acetate-hexanes to
provide 14 mg of 17.

MS: 392.1 (MH*)

Compounds 18, 19 and 20 were prepared using an analogous procedure.

MS for 18: 442.1 (MH")
MS for 19: 399.2 (MH"*)
MS for 20: 399.2 (MH")

The lactam analogs were prepared as described in scheme 3. Reductive
amination of ketone 15 gave a mixture of axial and equatorial amines 21 and 22.
Cleavage of the tert-butyl ester of 21 was achieved with trifluoro acetic acid and the
resultant amino acid was treated with HATU to provide the cis lactam 23. Suzuki
coupling gave 24 which on N-methylation gave 25. Similarly, the equatorial amine 22
was converted to the trans-lactam 27.



5 Preparation of 2 To a solution of 1 (9.0 g, 23.3

nmmol ) éﬁee U S. Patent 2004/0152736 Al for the
WORABAHZ22on of 1) in 150 M THE at 0 C was ad8E€H/USHNAE21277

as a 1 Msolutionin THE (35 m, 35 nol, 1.5 eq.).

The m xture was stirred fors30 mn. then evacuated and

10 filled wth oxygen using a balloon. The m xture was

stirred under the oxygeSchemgsphere for 30 nin at 0 C

and 1 hr at rt. The reaction was quenched by the

addltl on f aqueous sodiumsulfite, stirred for 1 hr

ang, € ad with ethyl acet&he lThe crude grodug
obtflai n_ purN,.fbg@I by sili omat od{ ap
'BuBt ar'h 3 gy ag1 Ov_pr gahct) 16 N

VH+ e par at NeBHON 3 0" WD 20084 04242

% of 2 (160 nmg,

nmol ) Nl THE at 0 C was added a 1 M sol ution
LHVDS i n THE 1s0. 58 nl, 058 nmol , 2Neq) and after
stirring for 10 min, tert- buyt | oddet ate was N~ 22
added. TH¥ mixture was stirred overyight while Br
allowing warming to rt. It was quenched by the
addi ti onyof agueous anmmord um dhl ori de, extr%@‘i diwith
5 ethyl W nd th -o‘: o7 Ofluct wag_pUT] by
p;Tg’eaQ iV si ng acet ate i Nhayahes ' to
gré%i de of fSuZlFRreparratlm)n OflaHtvend 5 w Ho a

21 S ATl on g’?i nﬁ(105—rrg—'0 24 mipl ) T2t net hanpl at

R4 mol, 1.0 eq.) =
stirred for NYin. The reacth[
addi ti on of led®d¥s amoni umshtori'de and extra
with ethyl acetate to give 80 15 ng of crude pr
To a flask cthalnlng 55 ng ¢ 1h|s crude prod
0.5 m dichloronethane was added_0.5 nl of F
trifluoroacetlc acid and stirred for 2 hr at rt. The

fyness and the residue

Preparation of 21 and 22

To a solution of 15 (300 mg, 0.67 mmol), in 5ml methanol and 1 ml
dichloromethane was added ammonium acetate (515 mg, 6.68 mmol, 10 eq.), 3A
molecular sieves (~600 mg) and sodium cyanoborohydride (42 mg, 0.668 mmol, 1
eq.) and the mixture stirred at rt for 2 days. It was poured into aqueous sodium
bicarbonate, extracted with dichloromethane and purified by chromatography using
3% 7N ammonia-methanol solution in dichloromethane to provide 150 mg of 21 and
58 mg of 22.
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purified by preparative TLC using 30% ethyl acetate in
hexanes to provide 14 ng of 4 20 and 24 ng of 5. M5
WO3POsP424373 1 (M) MS for 5: 373.1 (M) 25P@EKUS2007/021277

al ternate approach to the preparation of these types

of compounds is 30 describgdg in scheme 2. Carboxylic

acid 6 was converted to the al dehyde 8 via the

al cohol 7. Horner-Wrdsworth reaction with phosphonate

ve the vinyl pyridine 10 which was a-hydroxyl ated

MS ?%%31.44Re1dﬂ\wi)on of the lactone to the lactol followed
MS fof 22 gaot1 (WMHY th Dess- Martin periodi nane reagent gave

formate 13 which under basic conditions gave the

ketone 14. Al kylation with tent butyl bronoacetate

gave 35 internedi ate 15 which was reduced to the axi al

al cohol with L-selectride and cyclized to the |actone

16 under acidic conditions. Suzuki, coupling of 16 gave
Preparatiomofj@8 conpounds 17-20. WO 2008/ 042422

PCT/ US2007/ 021277 49 Scheme 2 OHH 1) (COCl)2 OHH

OHH OHO *HH NaOCl, cat. KBr OH 2) LiAl(tBuO 3H

cat. TEMPOHHF O OH6 CH7 8 OHHOOHH LHVDS,

Ti("OPr)4 p HLHWDS, 02 OH DIBALH OOEt HFi H H OCEt
10 11 NN Br. | HQBr 0O HBr OH , o
A solution of 21 (150 mg) in 1 ml dichloromethane and 3 ml trifluoroacetic acid
was stirred at rt for 2 hr, concentrated and evaporated with n-heptane to provide the
acid. To a solution of this product in 4 ml DMF at rt was added triethylamine (0.19 ml,
1.36 mmol, 4 eq.) followed by HATU (255 mg, 0.67 mmol, 2 eq.) and the mixture was
stirred overnight at rt. It was diluted with ethyl acetate and washed ag. sodium
bicarbonate, brine, dried over MgSQ,, filtered and concentrated. The crude product
was chromatographed with 0% to 80% ethyl acetate — hexanes to provide 55 mg of

23.

MS: 375.1 (MH")

Preparation of 24

A solution of 23 (55 mg, 0.147 mmol), 3-fluorophenylboronic acid (31 mg, 0.22
mmol, 1.5 eq.), Pd(PPh3)4 (8.5 mg, 7.4 umol, 5 mol%) and K.CO; (81 mg, 0.586
mmol, 4 eq.) in a mixture of toluene (1ml), ethanol (0.5 ml) and water (0.3 ml) in a
sealed tube was bubbled with argon and heated at 100 °C for 5 hr. It was poured into
water, extracted with ethyl acetate and purified by preparative TLC using 3%methanol
— dichloromethane mixture to provide 44 mg of 24.

MS: 391.2 (MH")
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OHHDess-Martin 00 = K2CCGB H H Reagent H MeOH H N
12 N13 N14 ~1 Br Br p HHHBr 1) LHMDSt H 1)

WO 24081042822 i de 0 0 H Suzuki coupling 2) Br CH2CESTH§248¢021277
Fi H\ 2) TFADCMNN 1516 Br Br HHHHHHHH O
0O0O. O=0OH OHOHOHSBBIL\ H\ N20 N 17 N 18
19\ JCN G VI \ FA CN 5 Preparation of 7 WO

2 PCT/ US2007/ 021277 50 To a solution of 6
Prep”é?gﬁér%gé%lg nmol) (see U.S. Patent 6063847 for the
preparation of 6) in 400 m dichloronethane was added

To &Pgd@iltion 6h2(22end, Dlo%8 mriel? L 1PDMR aBft-was added sodium hydride
(12 mg of 60% dispersion in mineral oil, 0.30 mmol, 5 eq.) followed by iodomethane
(0.026 ml, 0.28 mmol, 5 eq.) and the mixture stirred for 2.5 hr at rt. It was poured into
aq. ammonium chloride, extracted with ethyl acetate and purified by preparative TLC
using 80% ethyl acetate — hexanes to provide 9 mg of 25.

MS: 405.1 (MH*)

Preparation of 26

A solution of 22 (55 mg) in 1ml dichloromethane and 3 ml trifluoroacetic acid
was stirred at rt for 1 hr, concentrated and evaporated with n-heptane to provide the
acid. To a solution of this acid in 2 ml DMF was added triethylamine (0.070 ml, 0.50
mmol, 4 eq) followed by HATU (93 mg, 0.25 mmol, 2 eq) and stirred overnight at rt. It
was diluted with ethyl acetate, washed with aq. sodium bicarbonate, brine, dried over
MgSO, and purified by chromatography using 3% methanol-dichloromethane to
provide 35 mg of 26.

MS: 375.1 (MH*)

Preparation of 27

A solution of 22 (35 mg, 0.093 mmol), 3-fluorophenylboronic acid (20 mg, 0.14 mmol,
1.5 eq.), Pd(PPh3),s (6 mg, 5.2 umol, 6 mol%) and K,CO; (52 mg, 0.38 mmol, 4 eq.) in
a mixture of toluene (1ml), ethanol (0.5 ml) and water (0.3 ml) in a sealed tube was
bubbled with argon and heated at 100 °C for 5 hr. It was poured into water, extracted
with ethyl acetate and purified by preparative TLC using 3%methanol —
dichloromethane mixture to provide 26 mg of 27.

- MS: 391.2 (MH")
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followed by DMVF (275 I, 3.55 mmol, 5 nol% . The
m xture was stirred for 2 hr, 5 concentrated and
WagsetE2ed with toluene to provide the acid cREBUSHW7/021277
This was dissolved in 500 mMl THF, cooled to 0 C
added lithiumtri-ter-butoxgal um nohydride (76 g,
0.299 nol, 2.5 eq.) and the m xture was stirred for 2
hr. It was diluted with water, acidified with HC,
extracted with ethyl acetate to provide 21.6 g of 7.
10 Preparation of 8 To a solution of 7 (12.0 g, 50.4
mmol) in 200 mM dichl oronethane at 0 C was added
2,2,6, 6-tetramet hyl pi peri di nooxy (160 ng, 1.02 nmol, 2
nol %9 and a solution 15 of potassium brom de (600 ny,

5. Péepuration 0f @hm1é2|ﬁdhelﬁ)pﬁ1anwdg§ arelshdln # soheime 2. Lactone 28

[ ut
was {8, EHE T 4 B Hiraedl Song s PRuesiba o igige Bhepess-
Martini dkidaton feioweshipy Heatmemtemm ANUH@| gase alcoholedfl Whicha@as
oxid[?eﬁ’to tﬂé gQFHo‘;%h@}i@iﬁlfgéf lﬁﬂlﬁg o?%a%%fﬂa@%%ﬁﬂ%ﬂgfé’ Qéve 33 which
on N H}%W'ﬁh@n @av®84 wi th ag. Na2S203, brine, dried over
MySH4, 20 filteredcheiee £oncentrated to provide 12 g of
8 as a resin. Preparation of 10. 25 To a solution of

09H(2}0 g, 65 mmol ) (é@&’sms Pat ent 200452736 Al for
Nepar ati on of

° ohyutainpn of Hb HFpess(Mafan Mo, ) and
M XU edfleor B0 mimat 0°C. [T6 [this was

TSP ) 4 (22.3 y, 75.5 nmol) fol I Oyed by a
psjon of al dehyde 8 2 9) in 50 m 30 The

m x{ufe was stirred for 1% mn at 0 C and 3\Olmn at rt
. |\Hifel . Ehtyl acetat
7agtion foll owed by ghonmat ographic pur
u5| 0% to 15% et hyl tate hexanes ga
10. 35 PPeparation of 11 W52008/ 042422
PCT/ US2007/ 021277 51 To a solution of 10 (3.3 g, 8.46
mmol ) Pln %0 n THE at 0 CQA@S qdded a 1 M solution of
LHVDS 1 (127rr1 1.,3. mp 1.5 eq.) and stirred
hé DessMamn

I, HOBt
2) NaClO,, HyO», _EDCI, HOBt.
NaHPO,4 NzH,
31 ”
CFs CF3

NaH, Mel
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flask was evacuated and filled with oxygen and stirred
under the oxygen atnosphere for 1 hr at rt. It was
WQIBMHEE2 by t he addition of ag. Na2SO8, sti rr BETSE003921277

mn. 5 extracted with ethyl acetate and purified by
chromat ogr aphy using 0% to 89% et hyl acetate-hexanes

to provide 3 g of 11. Ms: 406.1 (MH+) 10 Preparation

preﬁraﬁ@n?gp @ solution of 11 (4.2 g, 10.3 nmmol) in 75 ni
di chl oronet hane at -78 C was 15 added a 20 wt %
solution of DIBALH in toluene (34.2 mmol, 41.4 mol, 4

eqTy Assluticn bf 28¢2 .0y, 4130 mmbl) (Iée G.S | PatRAs 6AEBAENRS the

prepgfatiott pE2Blin A ol CH g SR aviceny Lisb ot T Tef ta.4 mi, 4.4

mmdI21 dtbﬁ anﬂcDBteré’d aivitHor 1 ho. |Pwasan@fnbhéd bl tﬁé adafiohofamall amount
o)

of oLt R B Sondqu' et riies fadiyB Fnclpaied g watgr. The slyry was

acidified| witt2didufe)sulfatit asiedany exesctedVBxtwith giehlovomethvene Theo

comglne%z&ﬁan@ﬁ{éerr\é%%’ gﬂ?ecrjn WX&U‘&E&" é&%gf&ﬁ]rﬁ N Gélﬁﬁ?ﬁélj& hﬁr?e dried

overavgSOui ﬁlt@redmdmmentnamramewam until the two

| ayers 30 becane clear. The organic |ayer was
separated and the aqueous |ayer was extracted

Wit
To aegq]ation %@I%ewbaﬁ@an@hglmm @3 M 6QRMEH Twp €. )aq 30 ml
d.chmaﬁa%newﬂ@@@c Wh.iffa'dﬁ@délﬂ@obfdﬁ?%ll |Tthﬂu§.®méth9ﬁeymnate (1.3
] Agél ed o Ng% d%) 3 l?f rat
ml, 54 8mel dat mtﬂ@ feyghodd es Sagon o A up to 0
°C. Piepdxtare WIasaf lufietl WNEh 201/ %2!4&2 vsiﬁﬁTdeSBGm?h BEbrBanateand
. t] ~7. i
orind F A 4, egblisiof erdBhis goBogflfiec B 5B 1 20
for 3 hr and diluted with water. It was extracted with
£ - r
é&lﬁﬁorggf?bé\/é gt‘éhéqj ﬁﬂ %ma\ﬁﬁwe‘iﬁ‘ér?é’?{ RE52R08d NaHCO,
(1 .85 g, 22.02 mmol) and Dess Martm periodinane (2.1 g, 5.29 mmol} and stirred for 1
hr. It was diluted with ether, added aqueous solution of Na,S,03; and NaHCO3, stirred
vigorously and the organic layer separated. The aqueous phase was extracted with
ether and the combined organic layer was washed with brine, dried over MgSOy,,
filtered, concentrated and chromatographed with 0% to 10% ethyl acetate-hexane to
provide 1.83 g of 30.

Preparation of 31

To a solution of 30 (1.05 g, 1.71 mmol) in 10 ml THF at rt was added 0.85 ml of
con. HCI and the mixture stirred for 2 hr. It was poured into ag. NaHCOj solution and
extracted 3x with ethyl acetate. The combined organic layer was washed with brine,
dried over MgSOy, filtered, concentrated and chromatographed with 0% to 50% ethyl
acetate-hexanes to provide 0.70 g of 31.

MS: 458.1 (MH")

Preparation of 32
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provide 1.74 g of 14. MS: 334.1 (M+) 10 Preparation
of 15 15 To a solution of 14 (1.39 g, 4.15 mul
W@@OWO“% at 0 C was added a 1 M sol ution of PE 07/H21277

THE (5.0 mM, 5.0 mol, 1.2 eq.) and stirred for 30 mn

t hen added tert-butyl bronpacetate (0.92 m, 6.23

mol, 1.5 eq.) and the m xture stirred overnight

aIIovvi ng to warmto rt. The solution was diluted wth

aq extracted 20 with ethyl acetate and the

cr E@@ %9'%%[&9“ *AOHMG, |1eb6 Bymelh rrbh%nagi*%mﬂm@hane at t was
addéd NHEO, BRIY g 2f321|51md‘f’52 eﬁj&an’b D&kE-Mard® peheambﬂb 850 mg,

1 39%@1 t T%—pcg )égq)\gigheag@&ﬂrelwgé sggeg%t lﬁttfpbé t{}nﬁ Was dllute rquLth ether
and kstired &igorodsly withTaiEagledus sdlutiéh 68NeB®IO; Ene MaHTW,; 1130 min.

e B S i L i S RS0 wi e,
The @ombinechdrganic laydr atasiwadhed withap agoeocesisohittied ofridh,S,054 and
e SR8 o NESEEE i 55 G L M e
aldeby@§] acetate - hexanes to provide 70 ng of 16. 35 MS:

376.1 (M+) WO 2008/ 042422 PCT/ US2007/ 021277 53

Preparation of 17 A solution of 16 (20
mﬁBP)a sqiution, st tyshaldehyee dhsladill a(nm? ml ﬁgew@lto@ was added

aquéey r'yédro eﬁ e}omd@%ﬁtléﬁ%m mPoef2d0%rgemitior? 1626 nddtd1.1 eq) and

P
NaHGPCL38 ki (0'ad ool B s R T8ty hikior s Rl S sBlign of
NaQiDs (i EiSarr@owf 80% sbhat E84immal,sledlegylirt 8lpel v@ateﬂ.OlﬁtéE s‘tmninglfor 1 hr
at e, AR ERR B e & DT A i Fmetnane. The
comhinedanrgahiedayerswa® washed with brine, dried over MgSO4, filtered and
concentrated to provide 490 mg of 32.

MS: 472.1 (MH")

Preparation of 33

To a suspension of 32 (0.49 g, 1.04 mmol) in 10 ml acetonitrile and 5 ml DMF was
added HOBt (0.17 g, 1.26 mmol, 1.2 eq) followed by EDCI (0.24 g, 1.25 mmol, 1.2
eq.) and 5 ml dichloromethane. The solution was stirred for 1 ht at rt then cooled to 0
°C and transferred to another flask containing a solution of hydrazine (65 ui, 2.07
mmol, 2 eq.) and cyclohexene (100 pl) in 5 ml acetonitrile kept at 0 °C. The mixture
was stirred for 30 min, diluted with ethyl acetate, washed 3x with aq. NaHCQ3, brine,
dried over MgSO,, filtered, concentrated and chromatographed with 50% ethyl
acetate-hexanes to provide 280 mg of 33.

MS: 468.1 (MH*)

Preparation of 34
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provide 14 ng of 17. 10 Ms: 392.1 (M#) Conpounds 18,

19 and 20 were prepared usi ng an anal ogous procedure
WOROW4Z 18: 4421 (M) M for 19: 399. 2 ( REFUS240g021277

for 20: 399.2 (MH) 20 The | actam anal ogs were

prepared as described in scégne 3. Reductive 25

am nation of ketone 15 gave a m xture of axial and

eWétaosEdlé‘lllorﬁB? 3‘:?? éﬁn@“@ éb?mm&b RRY ADF éth?whﬂédded NaH (23
est er, of achi eved th trifluoro acet

mg e SiParFien i SIS AN, Gy BMab) Lo R0 ANLRESMANARE (36 l, 0.58
mmdiATH éq> wrm/nmauﬁdwag Isﬁrrba%mh%da@dizadﬂamm@HMm '&ﬁlonde and

t
extr%ﬁ%iﬁarw'fﬁ” S Sl T e odO8 A Fves ASheAEX With Riater,
brine driedovs® MGOO/, Kilia4ed, dﬂﬁﬁéh’ﬁﬁWﬁrﬁlﬂ&ﬁr—bﬁatB raphled®ittB0% to 25%

NaBH3CN

ethyl’ %%%a&ohféa'&?ﬁ\ﬂ pri”"?fHde\ngo‘%%‘Er Br H HHHHH MU

HNOHOHOH?21L 1)TFA H H Suzuki NaH Mel 2) HATU
MS:Mg2.1 (MH*)

Another alternative preparation of isolactone analogs is presented below.
Alcohol 7 was protected as benzyl ether and a-oxygenated to provide 42. Dibal
reduction followed by Dess-Martin reaction gave formate 44 which was converted to
enone 45. Conjugate addition of cyanide followed by reduction and hydrolysis gave
lactone 47 which was converted to targets 51, 52 and 54.



123124125 Br I FF HHHHHHOHOH 22

1) TFA H H Suzuki - 2JHATUNN 1 26 1 27 Br F 5
WORMSAH2? on of 21 and 22 To a solution of 15 PGHHSHY7/021277

0.67 mmol ), in 5nl nmethanol and 1 m di chl or onet hane

was added ammoni um acetate %15 ng, 6.68 mol, 10
3A 10 nol ecul ar sieves (--600 ng) and sodi um

eq.),
0 q:,yampborohydrl de (42 pu,,0.668 mml, 1 eq.) and the
x4 Stdd B at ) 2_days. It was puoedHi nt o
0 sedium—>=bi Gar P ext.LEgDpe®.wi t
onEuMalldr and d y_C'hT‘OTTH't"O = g

% dh ammoni a- et hanol éﬁ@ Htion 2iNge¥lschl or thane to

pr vide 150 ng of 21 and’ 58 ng of 22. WD 20087H@E2422

/us2007/ 021277 55 46 for 21: 449.1 (M)A fgr
2 5 Preparat| o ofH23 10 A solutio

22
DIB; esgiMag o 0 H
il PR en g e e P
. > ! H
concntrratred and evapor at ed €] m hept ane to provi dGE:Hzan
t he CH,0Bn CH,0Bn
43 44 45
Q N 1) NaBH,, MeOH o _H
o : H,, Pd-C
Et,AICN NC 40°C > O s T,
EE—— R " R
g 2) 5N HCI, 80°C SH YA
CH,0Bn CH,0Bn
46 47
H d Dess-Martin
o % Periodinane m n-Buli, Ta(olPr w
5: }-:{ H }E{ : H /OEt i H
48\OH 49 o OEt )
X 9 . |
Br
H H H H Br
fAIA {AIA
X X
51 52
Z N Z N
S [ S |
Cl
(of
F
H H H H
0 O - n-BuLi, Ti(O'Pr), Ozfm
i T; okt SAIA
s X POEt X
0
54
N\
S [



10

15

20

25

30

35

acid. To a solution of this product in 4 mM DV at rt
was added triethylamne (0.19 m, 1.36 mol

WO3P8se a2 by HATU (255 ng, 0.67 mol , 2 eq.) aﬁaT/ﬂlgé‘?WOZlm
m xture was 15 stirred overni ght at rt. It was
diluted with ethyl acetate gad washed aq. sodi um
bi carbonate, brine, dried over MyS04, filtered and
concentrated. The crude product was chromatographed
with 0%to 80%ethyl acetate - hexanes to provide 55
ng of 23. 20 Ms: 375.1 (M#) 25 Preparation of 24 A

Preperhtibn en4ef 23 (55 ng, 0.147 mml ),
3-fl uorophenyl boronic acid (31 ng, 0.22 mol, 1.5

eq.), Pd(PPh3)4 (8.5 ng, 7.4 nol, 5 nol% and K2CO3
( 8Sodtwm AyStde @B 0MY|, 214nﬂ@l))wa31addéd marsarreﬁ soitieensf 7 (2.0g,

o+ e B B i AP G5 oy o s v

stirréd fors3thminutes aad brougledoiroom tewgiezaturex Beaeyldztomiiddn (2.5 mL, 21

mm@ Wé's &:%%H%r@p?ﬂg% l‘?é' tHd é?ﬂ/é’%l)ﬁﬁ%"?ﬁ@gtﬁf&d Z'rfbcgﬁ 't%perature for

Jeret h
anotper 246 hearsng: heggllxtgre(waspou@dzmgga@mgd‘gm | solution and extracted

with %@H_\}I Wﬁr@é@%ﬁme@%r Bh%@&r"é‘b‘ts@ﬂe?& w§§hé_@ wWRhSPJo ddbri?i?e and

rt was a

dried 8&%%&%@%@@ cry:d& fﬁﬂd!d% W)@Lﬂf@ge\f/@ ﬁ&'ﬁaugﬁ” RPINEMRI
chrmétogfapm (6T acéta%l/ Hekahé ovedopt divseBRipdang 415(2.6g, 7.9mmol,

0.28 mmol, 5 eq.) and the m xture stirre
96/°for 2.5 hr at rt. It was poured into ag. ammoni um
chloride, extracted with ethyl acetate and purified by
preparative TLC wusing 80% ethyl acetate - hexanes to
provide 9 ng of 25. Ms: 405.1 (M+) 10. Preparation
of 26 15 A solution of 22 (55 ng) in 1 m

' thane and 3 ml trifluoroacetic acid was
Prepg%rlﬁﬁérggpg? rt for 1 hr, concentrated and evapor at ed

with n-heptane to provide the acid. To a solution of

thrg aa§dldtlérf‘omiﬁ(1 ddhg e 3146 it THE @WIRa 6% (RdéRrgon was
added LIHMD% (0.92 mL, 1M in THF solution). The mixture was brought to room
temperature and stirred for 30minutes then under oxygen atmosphere for over 2
hours. Na,SO; (6mL) was added to the mixture and stirred for 30minutes. The
organic layer was extracted with ethyl acetate and CH.Cl,. The combined extracts
were dried over MgSO,. The crude product was purified via flash chromatography
(ethyl acetate / Hexane 5:95) and evaporated to give 42 (58mg, 0.17mmol, 55%).

Preparation of 43

To a solution of 42 (647mg, 1.9mmol) in CH,Cl, (6mL) at -78°C under N, was
added DIBAL drop wise and the mixture was slowly brought to room temperature.
After 3 hours of stirring the mixture was diluted with ethyl acetate and poured into sat.
sodium potassium tartrate. The organic layer was extracted with ethyl acetate then
CHxCl,. The combined extracts were dried over MgSQ, to give crude material 43
(651mgq).
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mmol, 4 eq) followed by HATU (93 ng, 0.25 nmol, 2 eq)
and stlrred overnight at rt. It 20 was diluted

Wi th
WRepF042422t at e, washed with ag. sodium bi car boﬁg{/g§2007/021277
brine, dried over MSO and purified by
chr omat ogr aphy usi ng 3% net ganol - di chl oronet hane to
provide 35 ng of 26. Ms: 375.1 (MH) 25 Preparation

Preddrafidh 38Pa4 sol ution of 22 (35 ng, 0.093 nmol),
%H-?I uor ophenyl boronic acid (20 ng, 0.14 mol, 1.5

eq.), Pd(PPh3)4 (6 ng, 5.2 .tnmol, 6 nmol % and K2CO3
( 5?0@?0I9t|&f30m é 2.42 €. 0 mrfAol) & G‘%CWAWO%LY al 0'eoingkr N, was
e ano
add%bésﬁé\éamﬁlﬂ?gpgwmeg (‘48'59’ @%mp %eﬁ*@%ﬂzlétvf%@séﬂffsg fgr 1 hour
and brov%w brovght m@ww@?l tegip@ra{vateer AfteX2 hettedf stitting, 84t Wa,S,0; (100
ace rrie r.e a SN
Naaatidad o Blfed ki bBiES T BE Naets P80 mid was adaed.
Abou’g4®fn|ﬂmes dystirr8y e Ohdanic \4per 0S8/ irad Y wnth ethyl acetate then

CHaﬁg’Hiez%’%é@‘%ﬁﬂf%iwg 7 O0RR Tt 8 HPARFRREE ove

compedod 44 (R 1tgh&.4nolol,BR%).he primary al cohol was
protected to provide 29. Dess- Martin oxidation
followed by treatnent with 1 N HCl gave al cohol 31
whi ch was oxidized to the carboxylic acid 32.
Pregattfidn 649f this acid with hydrazine gave 33 which on
N- et hyl ati on gave 34. Scheme 4 OHH OIS HOIHS H O
H 1) LiAIH4 HO Dess-Martin OHH H\ 2) TIPSOIf HH\
N DBY (128 m92.81 meial) WaS adtéd drop wise to a solution of 44 in toluene

(30 mL) and heated at 110 °C for 2 hours. The mixture was diluted with CH,Cl, and
washed with NaHCOj; then H,O. The organic layer was dried over MgSO, and
evaporated. The crude residue was purified via flash chromatography (Ethyl acetate /
Hexane, 5:95) to give 45 (1.5g, 5.0mmo!, 78%).

Preparation of 46

To a stirring solution of 45 (20mg, 0.7mmol) in toluene (2.0mL) at room
temperature was added diethylaluminum cyanide (0.31mL, 0.31mmol) and stirred for
3 hours. The mixture was diluted with ethyl acetate and poured into a solution of sat.
sodium potassium tartrate. The organic layer was extracted with ethyl acetate then
CH,Cl,. The combined extracts were dried over MgSO, and concentrated. The
resulting residue was purified via flash chromatography (Ethyl acetate / Hexane, 5:95)
to give compound 46 (17mg, 0.05mmol, 79%).

Preparation of 47

Sodium borohydride (755 mg, 19.97 mmol) was added to a solution of 46
(775mg, 2.3mmol) in MeOH (60 mL) and heated at 40 °C for 1.5 hour. After the
solution was brought to room temperature, 5N HCI (75mL) was added and the mixture
heated for another 4 hours at 90 °C. The solution was concentrated to remove the
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OHHOHH INHC O H1) Dess-Martin HO H EDCI, HOBt

Fi \ 2) NaCl02, H2®2, Fi N NaHPO4 N2Ha | N N 31 | 32
WeRWSOEB220 H H OHH N H' N~ - NHHH NaHPCRRS2097/R1277

N | 33 34 10 CF3 CF3 WD 2008/ 042422

PCT/ US2007/ 021277 58 Prepggation of 30 To a solution

of 28 (2.0 g, 4.39 mmol) (see U. S. Patent 6063847 for

metﬁem%l trpér?@ﬂ'f 16@ R}v.mfc@zé' ﬂ'h%cbdrﬁmblﬁbﬁ e@&rg&fs \X@% @géwé!; Wwith a

ution In

Soiumogﬁatr seAUA] PPESEIM !Lartfate and gleied @uehMa;S%mi%éeSIdue was

purifstiiikifagh @oliR éEtf@Hﬁ@élbtéJf Hekaweé, 598} Rt Give 47 (775mg, 2.4mmol,
oncentrat ed under "vacuum and poured into wat er.

9%glurry was acidified with dilute sulfuric acid and
extracted 3x with dichloronmethane. The conbined
organi c | ayer was washed with water, aq. sodi um
bi carbonate, brine, dried over MgSO™4, filtered and
concentrated to provide the diol. 10

Preparation of 48

To a solution of 47 (30 mg, 0.09mmol) in ethyl acetate / MeOH (2.0mL / 1.0mL,
2:1) was added Pd/C (16mg) and stirred under hydrogen atmosphere for 6 hours.
The mixture was filtered through a celite pad and concentrated to give crude 48
(29mg).

Preparation of 49

To a solution of 48 (29mg, 0.12mmol) in CH,Cl, (2.0mL) at 0 °C was added
Dess-Martin periodinane (78 mg, 0.18 mmol) and stirred for 3 hours. A solution of
sat. Na,S,03 was added to the mixture and stirred for 10 minutes then NaHCO; was
added. After 40 minutes of stirring, the organic layer was extracted with ethyl acetate
then CH,Cl, and dried over MgSO, to afford compound 14 (20mg, 0.09mmol, 75%).

Preparation of 50

To a solution of 9 (63 mg, 0.20 mmol) in THF (3.0mL) at 0 °C was added n-
BuLi (0.08mL, 0.20mmol) and stirred for 15 minutes. To this was added a solution of
49 (16 mg, 0.07mmol) in THF (3.0mL) followed by Ti(O'Pr), (0.06mL, 0.20 mmol).
The mixture was diluted with ethyl acetate after 4 hours of stirring and poured into
H20. It was extracted with ethyl acetate then CH,Cl,, dried over MgSQ, and the crude
product purified by preparative TLC using 4:6 ethyl acetate-hexanes to provide 50
(29mg, 0.07 mmol, ~100%).

Preparation of 54



10

15

20

25

To a solution of this diol and triethyl am ne (0.92

m, 6.60 nmmol, 1.5 eq.) in 30 m dichl oronethane at
WO20P884343% added trii sopropylsilyl PCT/US2007/021277

trifluoronethanesul fonate (1.3 m, 4.84 mol, 1.1

eq.) and stirred for 1 hr wegle allow ng the solution

to warmup to O C The mxture was diluted with

et her, washed with aq. sodi um bi carbonate and 15

bripe, : [ Y i 4 o

coygé%n drlgtt'%}ﬁéft%j}gf%/rﬁg’gégr ude &5{ Tﬁlge(gﬁggﬁ)ﬂ |%nC(‘)'¥as added n-

BuLia(@2@mL did8nizfol) andGtindeddor b erinowish afethisd wasadaiddedisolution of
NaHCO3 %@8@ g, 22 02 % and Dess-Martin
49 (o oR08AHEOY i THE, (30mb), deawediay THQR R e(P-19mL1 0.5gmmol) and

: Ut | | WEil
st 83eptUng W Bl o ThiiRbne, A5G EadRESINT 20, Hlib Bve mgso,
and evgporated. aVke resigae atascurified \éa peepsaiveaTeCv&thyl acetate, 100%)
xtracted w t he nd th nmbi ned organic |ayer
to af\f%[g W%F@ﬁpgn@p%m%'d%%r MgSO4, filtered,
concentrated and chromat ographed with 0% to 10% et hyl
acet at e-hexane to provide 1.83 g of 30. 25
MS: Pn/ep6Mié) of 31 To a solution of 30 (1.05 g, 1.71
mmol) in 10 M THE at rt was added 0.85 nl of 30 con.
HCl and the m xture stirred for 2 hr. It was poured
into ag. NaHCO3 solution and extracted 3x with ethyl
: dhe conbi ned organic | ayer was washed with
Prepﬁaﬁ?ﬁ@&%}i ed over MpSO4, filtered, concentrated and

chromat ographed with 0% to 50% et hyl acetate-hexanes
to provide 0.70 g of 31. 35 Ms: 458.1 (MH)

Pr rat.] : 7

" ATSEI a0 (81mi J BHGH SRR SRR B
0.21dimaol) andrtetraleieegpinerrw phasphiadpbatlatiaiiCOONgPn towend: B0 EtOH

C eq.).and Dess-Martin periqdi nane (550 nyg, .

(2. 0RBb0mff Sirk) s Teaigat ik rdare ARahere abd stipg for 24
hoursOTAfferiqueblis Witk Aip, H&ErutelMairatlvas rifified lvid bl%ﬁ)arative TLC to

vigorously with an aqueous solution of Na25203" and
giveN8Hog®fddr 30 min. The organic |ayer was separ at ed

and the aqueous | ayer was extracted 2x with ether.
MS: e 406nhhdd or gani c | ayer was washed with an aqueous

sol ution of Na2S2034 and NaHCO3, brine, dried over

MSH4, filtered and concentrated to provide the crude
The compound 52 was prepared using a similar procedure.

MS: m/z 455 [MH"]

Compound  Structure




al dehyde. 10 To a solution of this aldehyde in 3 n
THE and 7 ml acetonitrile was added aqueous hydrogen
WO sol uti on (0.13 ml of 30% sol uti on, 1?§EHW%WF@ZH77
1.1 eq) and NaH2PO (35 ng, 0.29 mmol, 0.25 eq.). To
this mxture was added a sog@tion of NaClO2 (185 ny
of 80%solid, 1.64 mol, 1.4 eq) in 3 mM water. After
stirring for 1 hr 15 at rt, Hheksolution was dil uted
with water and extracted 3%~ THR-di chl or onet hane. The
conbi ned organic |ayer ¥ aspied with brine, dried
over MgSM4i filtered and copCgrgTated to provi de 490
ng of 32. M. 472.1 (MH) 20 Reparation of 33 To a
suspension of 32 (0.49 g, 1.04
acetonitrile_and 5 mM DM was S .
1.26 mml, 1°2 eq) fol lowed by[EDE (0.24 g, 1.25
mol, 1.2 eq.) and 5 ml di chl ORefret hane. The sol ution
was stirred for 1 ht at rt then jcootgd to O C and
transferred to another flask cg
hydrazine (65 |, 2.07 mol, 2%g’) and cycl ohexene
(100 1) in 5 mM acetonitrile kept at 0 C. The m xture
was stirred for 30 mn, diluhedFyﬁth et hyl acetate,
washed 3x with aq. NaHCOB, obt) -=® dri ed over MgSHA4,

filtered, concentrated gag ci jr aphed with 50%
et hyl acetate-hexanes to prowyde 280 ng of 33. ME:
468.1 (MH) 35 Preparation df| 34 WO 2008/ 042422
PCT/ US2007/ 021277 60 To a sol ubji on of 33 (180 ny,
0.39 mol) in 3 M DW at rt wag_added NaH (23 ng of
60% di spersi on i n m ner al oiI,’6.§7 nmmol, 1.5 eq.) and
i odonmet hane (36 |, 0.58 mol, 5 eq.). The mxture
was stirred for 3 hr, added aqg. |[amoni um chl ori de and
extracted 3x wth ethyl acetat @ he conbi ne organic

[

| ayer washed 2x with water, 5 e, dried over MySO4,
filtered, concentrated and chrormat ographed with 0% to
25%

18

19




et hyl acet ate - hexanes to provide 170 ng of 34. M5
482. 1 é‘[ 10 15 20 Another alternative
WORMSAHE2? on of isol actone anal ogs i s present eBCHESHR7/021277
25 Al cohol 7 was protected as benzyl ether and
a- oxygenated to provide 42.6Di bal reduction followed
by Dess-Martin reaction gave formate 44 which was
converted to enone 45. Conj Hgat# addition of cyanide
foll owed by reduction and Ry y gave | actone 47
whi ch was converted to © 52 and 54. WO
2008/ 042422 PCT/ US2007/ 021277 HHOHHO NaH,
BhBr OHH 0 O 1. LHMDS, OZEu,DI\/F-OH:HH
Bn 7 CH2OBn 41 42 HO
OHHOH O H_DIBAL Dess-Martin £ PBU, -110 CH O
Peri odi nane 290 ~ HH H H MZz[R | CBn CH20Bn CH20Bn
43 44 45 H 1) NaBH4, McOH HH30"C O H2, Pd-C

CN

24

25

27




Et2AICN NC O H 2) 5N HCl, 80 C _ Fi CH2OBn CH2OBn 46
47 H H Dess- l\/hrtlnHHHH 0 Periodinane 0 0 n-BulL
Wo2008/02422 0 0 O=- HHHHF ~OEt OBt H\ 48 WT%Z@@’OZIW
NKkN 91 HHHHBr Br Suzuki OOOO _ F =F _H
- Fi 5152 UNNC cIl F Hggi HH O O n-BuLi,
Ti(OPr)400CEt F Ii PH\ "CEt 49 N54 N 53 F

F
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H H
O
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SALA
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WO 2008/ 042422 PCT/ US2007/ 021277 62 Preparation of
41 5 Sodi um hydride (840 ng, 21 nmmol) was added to a
WQRPS{d2E 0] ution of 7 (2.0g, 8.4 mol) and BEEK{US2007/021277
(930mg, 2.6nmmol) in DMF at OC under N2. The m xture
was stirred for 30 m nutesegnd brought to room
tenperature. Benzyl bromde (2.5 nL, 21 mol) was
added drop wise to the aboveHm d ure and stirred at
roomtenperature for anotﬁ-' Yurs. The m xture
was poured into a sat. A
with ethyl ether. The conbs G
washed with H2O brine and r\gg over MgSO4. The
crude residue was purified via qilica gel columm
chromat ography (ethyl acetate [~WHgxane 10:90) to give
compound 41 §g.6g, 7.9mol, 9 15 Preparation of
42 To a solutiron of 41 (100ny, 31 mol ) in THE (2ml)
at 0C under Argon was 20 added JLiHVDS (0.92 nL, 1 M
in THE solution). The m xture brought to room
tenperature and stirred for 30 tes then under
oxygen atnosphere for over 2 hdurs. Na2SO3 (6nmL) was
added to the mixture and stirred for 30m nutes. The
organi c |l ayer was extracted with ethyl acetate and
CH2Cl 2. The conbi ned extract@ ere dried over MgSOH4.
The crude product was p i, P faf | ash
chr omat ogr aphy 25 (et hyt a exane 5:95) and
evaporated to give 42 (58mg}401$ynnnl 559 .
Preparation of 43 30 To a sol ukyon of 42 (647ny,
1.9mol) in CH2CI 2 (6nmL) at -78C¢ under N2 was added
DI BAL drop ws5e and the m xturgZwRs slowy brought to
roomtenperature. After 3 hous Bf stirring the
m xture was diluted with ethyl .cetate and poured into
sat. sodium potassiumtartrateA The organic |ayer was
extracted with ethyl acetate t CH2Cl 2. The
conmbi ned extracts were dried o MgS04 to give crude
material 43 35 (651 ng). WO 2008/ 042422

qI/USZOO7A 277 63
ollowing the above procedures, the following compounds can be made:




Preparation of 44 To a solution of 43 (2.42 g, 7.0
mmol) in CH2CI2 (70 nL) at 0 C under N2 was added
WORLSIRERE | n peri odi nane (4.5g, 10.5mol). ThePaTASYPE021277
was stirred for 1 hour 5 and slowy brought to room
tenperature. After 2 hours 8 stirring, Sat. Na2S203
(100 m-) was added and stirred for 10 m nutes then
0 Sat., NaHCO3 (100 mnd) added. About 4b ninut
$f' '--NHﬁﬂétorgHé Hma§«~‘¢Mﬁ§ﬁéxtra Ped Eﬁﬂ%%‘
@@ then CH2G 2 tonbi ned 8xiv.a § SAE
T, MgSO4 and evapof 3 ﬁo to give confpaundi44 (2.21
~ 10 Preparation of 45 DB‘\(

HN

i ed over
e crude residue purified

; ash chromat ogr apk t hyl acetate / exane,
5:95) to give 45 (1.5g, 5.0muvol, 78% . 20 Preparation
of 46 To a stirring solution of 45 (20ng, O0.7nmol) in
toluene (2.0nmL) at room tenperature was added

d| hhyhalun1nun1cya@|qg (0.31 m, 0.31 0d NHCO.E
'-? 20 QENHGRSEL homls~JFhe JNHR@4ET e Q\@N ‘ Wt
O-‘h, icetlat e andopRurled i ntjo a sol ut¥oy al~
[ ~pot assi um t ar he organic Hwas

p
Falsted with et hyl Lte then CH2CI2. The
gd extracts were drfied over MgSO4 and -~y
h \g residue was pugifii ed via
yt acetate / Hexaney 5:95)
to give conpound 46 (17ng, O0.05nmol, 79% . 3t
' bor ohydri de (7
yas..added to a solwygtan of 46 (775ng, 2. 8Bnmol )
in MeOH (50 m.) and heated at 40 C for 1.5 hour. After
the solution was brought to roomtenperature, 5N HCI
(R&nu) wps added and the m xture heated for another 4
9Q.COHKEe sol uti on was concentrated to renove




WD 2008/ 042422 PCT/ US2007/ 021277 64 met hanol then

extracted wth CH2Cl 2. The conbi ned extracts were
WQaLs4424%2th a sol ution of sat. sodi um pot assPGRUS2007/021277

tartrate and dried over MgSO4. The resi due was

purified via flash colum (#hyl acetate / Hexane,

5:95) to give 47 (775ng, 2.4mol, 79% . 5 Preparation
o aof 10 To a soluhign of 47 (30 ng, O. O9|mmH) in
o 1C HHAGEY ngg aph NaCOm,  2: Qrbdad agaiO-F
HN P bmy)  and su-liNrrr hydr ogeR \ f or
S The m xtupgelwaé&~¥1ltered thro d gelite

(g‘?\'élnd.concentrate Holgli ve crude 48 (2§
eparation of 49 ToOd sqgl ution of 48 (29rrg, 0. 12mmol )

A sol ution of
e and stirred for y
After 40 m nutes stirring, the orga | ayer
Facted with ethy atate then CH2C 2> anf
dried over MgS™ to afford conpound 14 (20nyg,
0.09mMmuol, 75% . 25 Preparation of 50 To a sol ution of

9 (63 nmy, 0.20 mol) in THE (3.0nL) at O C nas added

n- HBuLlH(O 08rrL EIO Z\GJB(mnI)Hand StC{g‘%zEgd f orfd AUt @BICO,EL

; n‘F,x ure was dil ued w
uks of stirring an®Hpoured
with ethyl acetatestfen
(Nt he crude produ\

! sing 4:6 ethyl
mm

(29ngy, 0.07




MD 2008/ 042422 PCT/ US2007/ 021277 65 To a solution of
162ng, 0.50mmol) in THE (3.0nL) at 0 C was
\ngo #¢#42€0. 20m., 0.48mol) and stirred for 15PﬁFﬂ@?%@mzn77
To this was added a solution of 49 (20ngy, 0.08mvl)
in THE (3.0nL), followed by7Zi (O Pr)4 (0.15nL,
0.50mmol ) and 5 stirred for 4 hours. The reaction
Q rnxtg,Jre was washedywjt hy, H20 dried over
prat-8HCOEhe ESi faelna \wmmueg P

HN yl acet at¥® to affor 54
0. 06mol, 7 oM5: mz 406
saration of 51 15 ANdi xture 50 (17ng, 0N04nmol ),

o|fluorophenylboron c acid (30ng, O. Dl ) and

e crude materi al
NPAe 'ye 13 ng of 51. \S:
406 [ ]. The conpound 52" was prepared u3|ng a
simlar procedure. MS:. mz 455 [ MH] 25 Conpound
Structure HHO 4 CNI1zz~~ WD 2008/ 042422

PCT,US2007/ 021277 n@G Kb, 0O0OH HH H H H
C;'TH % NHCO,Et ) “NHCOoEt  Osys

~NHCO,Et




N

H 19

HHO OH Fi

a
(Y¢4387/ 021277 67 HH OOH HH

N

N/ CN HHO OH HH17 NF HHO
8 /

NHCO,Et

\NHCO,Et




H HH24 NF MHHN OH Fi H25 NF HH
H HH27 N ~ 1 \ F WD 2008/ 042422
WOYPULH3D7/ 021277 68 OHH HNH N HH 33 RCEP52007021277

74

NHCO,Et

_\\NHCOZEt

NHCO,Et



HH 341 NCF3 HHO OH=H JN51C C V‘D

2008/ 042422 PCT/ US2007/ 021277 69 HH OOH =
W28084% 4 = H 54 F Fol | owi ng the above progswﬁé@/mnﬂ

the foll owi ng conmpounds can be made: WD 2008/ 042422

PCT/ US2007/ 021277 70 O H Hys, NHCO2Et 0-% H H
,, NHCO2Et OH H ,NHCO2ZEt HNHHNHOHHHHH

NHCO,Et WNHCO,Et NHCO,Et

“NHCO,Et

\NHCO,Et
K 2 0o

“NHCO,Et NHCO,Et “NHCO,Et




NNN A\ IVl ~1 LI I \VIFFF HNHH,, NHCO2E
Me HH, NHCO2Et O NHH, NHCO2Et OHO H- HHH)
WSR2 F F F Me HH,NHCO2Et ~~S N H H PETNS2007/21277
WD 2008/ 042422 PCT/ US2007/021277 71 O H H ,, NHCO2Et ¢
9 HH,%\HCO2Et OHH .NHCO26t HNHHNHO HH OH OH

OHN NNF LIJFLIIFHHHMHHHHHNHCORZE N

. NHCD2Et N, %\NHCO2Et 0' o
.\\ 2

JNHCO,Et NHCO,Et

NHCO,Et NHCO,Et

NHCO,Et “NHCO,Et




OHOHO.SH H OHOHOH ~NNNFLIJFF M HH
ol S NH 9HC02Et HHOH N \ F WD 2008/ 042422
Woeh)B0s2387/ 021277 72 HHO Hp H H,, NHCO2EPCT/US2007/021277
, NHCO2Et O H ,,NHCO2Et HNHHN 5 HOH HHH N NN\
'\ LV 1 V1T V1 \ I FFF® ,, NHOO2Et M %" H , NHCO

Et p"NHH,NHOO2Et HN" HNH2of H OHOHHHH

N NNV I VI VI FE
Y WNHCO,Et N " WNHCO,Et wNHCOEL
F F F
WNHCO,Et
WNHCO,Et

NHCO,Et
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FLFM NHH,NHCO2EE H O H N F W 2008/ 042422
PCT/ US2007/ 021277 73 OFi H ,NHCO2Et 0- 0 H' , NHCO2Et
WOMBNQ2RC02Et HNHHN HOH Fi \ H ~ H ~ NPNIUSRRO7021277
|l VIl ~FFF MHHHNHH,,NHCO2Et N H H Y%HCO2Et
O. /N.NHCO2Et OHO HO¥HHHF Fi H\ - NNN
VI V1 V'l FFF M HH.NHCOREt OS | NF WO
042422 PCT/US2007/ Q21277 74 H H , NHOQEt H H
» NINCR2EHNC ~NHCO,Et
ol

NHCO,Et
\NHCO,Et NHCO,Et . 2

NHCO,Et




SOOHFi HHO-oHHNNN FFF HH \NHoozEt
\NHOO2Et H H\NHCO2Et OHO'S H OHN =
W@zwswmm NN N\VI\ /~\)F \ FF H PNF@@%@F/OZIW
HHH\NHCOEt HHH2 N.,\NHCD2Et OO HON O ~ O ~
H HHH NHHH HNNN7FFF 5 W 008/042422
PCT/ US2007/ 021277 75 H H , NHCO2Et H H , ~NHCO2Et
H

5
. NHOO2Et O H HN H H\

HOHOO N N NH\ |
NHCO,Et \N\-ICb By

NHCO,Et N

NHCO,Et NHCO,Et

NHCO,Et

NHCO,Et




FFF HH,\NHOO2Et HHHH, NHCO2Et |, \NHoozEt O~H
OHNH HNN Ilz~Il \FF F HH,\NHOD2Et
WORMBE4H2H HH ON =2 N ,\NHCO2Et N O O= HbCﬂUﬁZ‘BYIOZlW

H HHHHHHF H NNNVI\I /Il FFF 5W
2008/ 042422 PC T/ US2007/ 021807 76 H , YMHCOREt H
, OHCO2Et H , 9HOOREt \ | Hp/ H/I H OH NN N\ |

y\l -1 a FFF H NHCO,Et

«NHCO,Et JNHCO,Et

WNHCO,Et

WNHCO,Et

WNHCO,Et

~NHCO,Et NHCO,Et




H,WWHCO2Et H N H , %\NHCO2Et H , ¥%NHCO2Et HHNC H N | H

HHH NNNI |\l ~I OF FF H,NHCO2Et H
WORMBOPE2\ | H S~ HI HH,%HCOREt s H N NPNI/US2007/021277
~1 \ 1 1\ I FFF W 2008/042422 PCT/ US2007/ 021277

77 ,\NHCOREt .,\NHCO2Et N 8ff.,\NHCO2Et N HH <\ | H

P

I HHNH NN HHHNNN \ I A\ I F FFH
., \NHCO2Et N H ,,NHCO2Et N H .,\NHCO2Et H< | HHN

“NHCO,Et
WNHCO,Et

\NHCO,Et \NHCO,E!
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HV\ NN NI I FF FH.,\NHOO2Et CS HN
WD 2008/ 042422 PCT/ US2007/ 021277 78 H

2048022 H | ONHCO2Et H , NHCO2Et N-p | H N PCHUR7021277
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| H,.NHCO2Et \\ HS = 8N NNF F F H , NHOOREt
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Further, following the above procedures, the following group of comounds can

be made:




 NHCO2Et S,NHSNPHF N \'1 / N FF 51OV\D
2008/ 042422 PCT/ US2007/ 021277 79 N H ., NHOO2Et
WO 2048064222 N H , ,NHCO2Et N HN,. | HN OH BCNUﬁZW/OZIW
H ,\NHCO2Et N H
F

NN \l 1\l EEF OO, .NHCO2Et
CUNHCO2Et NHH N,. HNH&N= NF Fi H\\ NN
\' 1\l FF FHNH,\NHCO2Et N, | H ~N




Fi N | F WO 2008/042422 PC T/US2007/021277 80 H NH

, NNHCO2Et N H , Y9NHCO2Et H ., %NHCO2Et / HI/ HN NN
W%ZO(\S/OFZ@ZF ( F H,, NHCO2Et H NHNF NN _PF{'I‘/US2007/021277

., YNHCO2Et N H ., 9%9NHCO2Et N H ,, NHCO2Et H H N N Fi N

NN \l \l ~Il FFF HH Ns#l ., YW™WHCO2Et I N

L, NHCO2EE |\ H ,9%NHCO2EE N HHN N NNN/ N




Il ~1 \'' 1 CIFFF W 2008/ 042422 PCT/ US2007/ 021277
81 HH,Y%HCO2Et H O N H , YNHCO2Et HN ~NHCO2Et HN \ H
W20980042422\ \ N NN\ | CI FF F H,9%HCO2EPCT/S2007/021277
,NHCO2Et OO IF HN\ and | F WD 2008/ 042422
PCT/ US2007/ 021277 82 Furthgs, foll ow ng the above
procedures, the follow ng group of conbunds can be
o npde;, 5 OHHO00 Hal Q HH HNHHNHOlO—HjHll-HHNNN
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CN CN CN WD 2008/ 042422 PCT/ US2007/021277 89 H H H H

H N<\ HNHHNH NN HFi HNN CNCNCN HH H
WR2MBOEB4P2H -NH NS OHH H\ \ NNNI [|PCENSHO21277

LCN\ I \ H <t HNN | CN 5 WD 2008/ 042422

PCT/ US2007/ 021277 90 91
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Further embodiments of the invention encompass the administration of
compounds of Formula | along with at least one additional agent. The contemplated
additional agent is one that differs in either atomic make up or arrangement from the
compounds of Formula I. Additional agents that can be used in combination with the
novel compounds of this invention include drugs which have anti-thrombotic, anti-
platelet aggregation, antiatherosclerotic, antirestenotic and/or anti-coagulant activity.
Such drugs are useful in treating thrombosis-related diseases including 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, 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 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.

Suitable cardiovascular agents are selected from the group consisting of
thromboxane A2 biosynthesis inhibitors; thromboxane antagonists; adenosine
diphosphate inhibitors; cyclooxygenase inhibitors; angiotensin antagonists;
endothelin antagonists; phosphodiesterase inhibitors; angiotensin converting enzyme
inhibitors; neutral endopeptidase inhibitors; anticoagulants; diuretics; platelet
aggregation inhibitors; and GP lIb/llla antagonists.

Preferred types of drugs for use in combination with the novel compounds of
this invention are thromboxane A2 biosynthesis inhibitors, GP lib/Illa antagonists,
thromboxane antagonists, adenosine diphosphate inhibitors, cyclooxygenase
inhibitors, angiotensin antagonists, endothelin antagonists, angiotensin converting
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arrangement fromthe conpounds of 'Fornu
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I unds. of. this_invention,include dru
whPReEVE. s MABR PR pekiag abPHE Hrk RSl HOR fle"Group
conSIH e, sorbiréda! picelaphigbiahd r@matrcmtnee@im(fogrel meloxicam,

and/ or antl-coagulant activity. Such drugs are usef ul

rofecexilp reaiecaxdp il sAriass te/misartans #apdesardras, ir eas%r@raﬁglosartan,
eprq%ﬁhaﬂbfészb%ntaﬁt Hﬁlﬁﬂé%@ r%x?rnoﬁ&%a%&?hlsenalap ril, epaliprilat,

ert ensron I'S, anglrogenésis

spirabrﬁ,oqldaapnl aemm;d;hm ramr{pnlcam#na;;m,sticanm:ﬂaml nmm%prilfmmexipril,
di sease or condition eart 10 [ myocar di a
bengagnil sl AR raTHAGAtEN. FoRdARRSYY ENGRARA)

chIoFchﬁf&Q'R}ée R8tothidrothtd Zi@& Sath BENh RNES@! fukcsemsbiar amllonde abciximab,
di seases, “cerebral ischema, rheungtoid arthrit
eptifibatide, prasugrel and fragmin.

Especially preferred for use in the combinations are aspirin, cangrelor,
clopidogrel bisulfate, prasugrel and fragmin.

When the invention comprises a combination of a compound of Formula | and
another agent, the two active components may be co-administered simultaneously or
sequentially, or a single pharmaceutical composition comprising a compound of
Formula | and another 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 determined from published material, and may range from 1 to 1000 mg
per dose.

In this specification, the term “at least one compound of Formula I” means that
one to three different compounds of Formula | may be used in a pharmaceutical
composition or method of treatment. Preferably one compound of Formula | 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
Formula I; preferably, one additional compound is administered in combination with a
compound of Formula I. The additional agents can be administered sequentially or
simultaneously with reference to the compound of Formula I.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from about
5 to about 95 percent active ingredient. Suitable solid carriers are known in the art,



10

15

20

25

30

rheumati sm astrogliosis, a fibrotic disorder of the
liver, kidney, lung or intestinal tract, syst
WO AM304242% ¢ herrat osus, nultiple sclerosis, ost eggypggqog/oznﬂ

gl omerul onephritis, renal disease, acute renal
failure, chronic renal failgee, renal vascul ar
honmeostasis, 15 renal ischem a, bladder inflanmation,

e.g. Phaisfim c‘é’rtﬁﬁﬁﬁté CmﬁgHﬁQGﬁi Searte" AR, 3l ?F bPKRtose. Tablets,
cerebral i schem a ritis, cancer, anona, renal

powdets, caaln@tsmwbpaps@te&xpmt bg usad@/smohdajosggarforms; suitable for oral

e e e Al o Ao it o e iR and methods of

man@if#oia@ s vERGUS aomﬁegmaas ahayobe fOFA indk Gennaro (ed ) The Science
endot hel i al dysfuncfion disorders of the |iver, Kkid

and diractigeyof Rearaiacy: 8Py Editis, d%@@o)of—'pPU\QQﬁ'(eVVi"u@a@§ &M‘ﬂlkms
Balt®isk FA[pt esti nal tract respiratory tract disease or
condi radi ation f| brosi s, endotheli al

dyEiquntbtormpreparatm\eﬁndUdelIseﬂmaas suspspgions and emulsions. As an
nal ord i.n tomor result

S a sy
exarpE D@y Pejnefien edaé’ f%rw%tpggfclfé' ieng glyGa le,utfqns(jﬁbpﬁrenteral
injecto drtédcﬁﬁ;cﬁf@lt &Ne&bﬁ&saarﬂﬁbﬁﬁbﬁ&‘s Bt oFé?'s%Lué@H:s,toﬂgﬂ%nswns and

cardi ovas ar agents are selecte romt| _
emutsions.stiquyl ioim @Bparations oray alsadneilids gotutiesis dor intranasall
itors; thronboxane antagoni sts; adenosine
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I nhi tors and agonists. 30 Preferred
t yam lot:luded@e fsolid fven prepavationrsawhich asetimtentied nobelconverted,
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d t ht onmb A2
shoff FRJA1R el to [dnibiioth pcpaloRt farleh R AR petditeral
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anifhg@@nmcwn s rd dne #vientign magjoalsethe deJrvgr edrgngdermally. The

tranl‘s‘(%’%l}?gﬁfl ﬁgJo i gugﬁnqgﬁéﬁ% g | dgﬁ ﬁﬁ ?&t%}%}sag%s%pszé(ﬁ@or
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as aé%@ﬂ?‘éergioé‘aé@l theraghifor this Ruseo %‘% oup consisting of
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dogrel [ oxl cam ro eCOXI , cel ecoxi b,
vaPseafetashiy, thelnhagaacew;c% ar&twamn wina wmeéasag@fqrm. In such

or, 8o B ool TR 35PAR0 s 8085 conaiing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 150 mg, preferably from about 1 mg to about 75
mg, more preferably from about 1 mg to about 50 mg, according to the particular
application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
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specification, the term"at | éast one conpound of
singfeppagkiage) onesantainergompising 8 aamraund of keranla | in a

I

phaf ABAHEHRY, Rodal e B dsetaite (e ePEORRTRG Rother
cardm:msoullad agénﬁararpharrmaceutlcaladacﬁptﬁolm daamidry withhlaetoempound of
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or mu I'; preferably, one ddltlon conmpo

for exampie sihem@mponmmusabe(admmtslterad ai@lrftmentjtumfe mtervals or when
[ nal agents can be adm ni stered

they g B TPy Riste oS

taneously wth reference to the
COTRE watlvigf oﬁﬁbmdn@pduno%cbfﬁermolbqwnl e defemirREDY tHefollowing
conmpositions fromthe conmpounds described by this

ProcedyEad:i on, inert, pharnaceutically acceptable carriers
can be elther soI idor liquid. Solid form
preparations include powders, tablets, dispersible

In Vignoahesting, Proapdutestor Theambit Becewrtos Apfaaxinisisi es. The

ovvders tablets may be conprised of fromabout 5

Pre h t active ingredient. Suitable solid
ca ;
C C% ﬁUFgg Ogrﬁz\z)fm)gﬁ VY INHE1 &3 mgy'end Q@8 ®HE28 07 mg) were

suspended in DMF (250 ul) 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 mi
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%
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TrlsM(ElapH 7.50150 MM NeCIPSThK! BDTAQTo 2Rotanmubiannst 200mt and
i ncl uded in a transder nal atch of the matrix or

centf' i4400,%g forpd0 m'euwnwemstewas repeatedhiwo aggitional times.
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of approalnnﬂttety Fdeugadfwens hamogenired withr80 sthekesrispaDauncer™

nomioBaieFi e Bleddh e bafileq| aliaf HoolXone S endenjp 40-50 mi 20

mM JRigR90E pH 7.8, 9. mMVRRDFA| 6ct Mt dRARMYEtHI0 afa NiceMEaliduts were
desi r ed purpose The quantlty of active conpound in a
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werg Hiieth Pabieh e Marfoosrira pitBeBiAes ¢ PoapGS Pomagsnizer
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| ication.
5 mMIo DTA, and re-suspended in 20-25 ml 50 mM Tris-HCI, pH 7.5, 10 mM MgClo, 1

mM EGTA, and 1% DMSO. Aliquots of membranes were frozen in liquid N2 and

stored at -80° C. Membranes were stable for at least 3 months. 20 units of platelet
concentrates typically yielded 250 mg of membrane protein. Protein concentration
was determined by a Lowry assay (Lowry et al., J. Biol. Chem., 193:265-275 (1951)).

High Throughput Thrombin 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 [3HJhaTRAP were
diluted to 0.4 mg/ml and 22.2 nM, respectively, in binding buffer (50 mM Tris-HCI, pH
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Materials

A(pF-F)R(ChA)(hR)Y-NH2 and A(pF-F)R(ChA)(hR)(l>-Y)-NH>, 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 were re-suspended to 10 mM in DMSO, then serially diluted in 50 mM
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or a\mlaima@él@iidalﬂ? aceegtabfNsalt Sofilads texleoyr ﬁlbﬁrtﬁ% 80shidl icefmpound,
of 100 ,ul of menbranes (40 Ng protein/well). The
whemifdi ng was not significantly inhibited by 5% DVSO

Conpaoun . rati . ]

andorery s a%EfuBfe Bond B ARiFARTRAL, 36 pBAAIER ty 1k valency
requiremient; with theptovisontaMRTiis absdttavteen Sreakarboh do whidtoRP would be

t roomienperature. Packard UniFilterTM G-/ C filter

atta%"%?['éso%?ggdglﬂ h?etborfcgr at least 1 hour in 0.1 %

poRy&t n-i.rfm.%' .gdhed ba TR a VERIR6C(0)-

haerlgs{meJ{ong { ng )Fgék(a?r il ggﬂﬁgﬁﬁl\ﬂ %ﬁlé\)/ﬂérﬂsél NRéC(O)-

ﬁnrvester and were rapidly washed four tinmes with 300

i,CﬁHQIn BO200RT24(SH s, opH(THNGE GifiRE1 2yhdreirvhg is 0-5,
EGTA. croScint TM 20 scintillation cocktail (25 pl)
n4 andsaud énbepensizolly We2,| andaRi ahd R18R are ndepeadentynseldcted from

in a Packard unt TM M cropl ate Scintillation
the @QHHt‘@ln_.s‘sf'HE 01-5_&&&%”@ aﬂﬁ%aﬁ\ﬁﬂga_ ENgef i ned as the
topak, @ niaAd rfﬁr@%ﬁdéﬁ%db‘?ﬁl?%%cfté& Erggpg'l’%@rg#? consisting of

observed in the presence of “excess abel e

haTRAP. The % inhikition by a conpound of haTRAP

binding to thro \n receptors was cal cul at d\fromthe
C—0 C=NR54

J/ /
‘N(R*)-, -(CR'R?)-, -O-, . 5~ -S(0)-, -S(0)z and :

o=

Xis "1,1% , -=CH- or —N-, with the proviso that selection of A, G, M and X
do not result in adjacent oxygen or sulfur atoms;
each nis 0, 1 or 2 with the proviso that all n variables cannot be O;
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foll owing rel ationship: % Inhibition = Total

bi ndi ng-Binding in the presence of a test corrEound X
WQ3aes/038423 0t al  bi ndi ng- Nonspeci fi ¢ bi ndi ng Mat BET/ASE007/021277

A(pF-F) R(ChA) (hR) Y-NH2 and
A(pF-F) R(ChA) (hR) (I 2-Y) - NH21o2ere custom synt hesi zed
by AnaSpec Inc. (San Jose, CA). The purity of these

2
pe gltrﬁh't %EC?E&Y@NE)U nlg?i Bﬁﬂﬁné%cﬂ_%héie%r%ﬁ%tk#o@p ‘62? t\%l?c%ﬁ@compnsed

of 1 du i Sequlaon a;onnsuaudd @mhemmnmlndapewmlya&e@ed from the
Inc. Trisor

tT illation
grodpansktinbiiaten anth Srir MK BRES, B8} s ot b ajacent oxygen or
sulfuranoms m@s&mmzhé%ﬁ@wwron%ﬁwgrlprﬁmayenﬁ% ﬁh@ﬁiﬂr@@eh@an form an

t he human cannabi noid CB2 receptor was carried out
N-oxide g atq»@ter@aacaampewm aRiAdAIgreup, vdergin Hthlg@étaCbed toBbya

carb%ﬂéa[t?ﬁcﬁrﬁq michr tHét! 8hdWhet8R- tﬂg)Het‘éerégQ lﬁﬁg’srtlgtftﬁg bytto4

assays were carr

mone/ccdsumé wherki®Weacth W@hdepenumtwselwted fraen shis groupecbrisisting of
t he seri

hydiogeh) kol Buoetlabtaspalkyb fiflorsaiys Lgc'ggih%\fﬁgr@cxﬁwa'kvk

T 9 1) @b vy
i B SRR e, il
arylakyl| B2baina- e&%‘em&zl Heteno«amt héteroanyaligl; heverargakenylr hyiroxyalkyl;

. human CB2 tran fec cell s (Receptor Biol ogy,
d'hygfﬂiwalmcﬁém'ﬂea bw 'npﬁmbﬂ nding buffer (50 mM Tris,

st it ) b

C(0)oRt; cDOR'85-0G(04)CF30- GHQ@GHQ@F%&&BWHW[)?-G(@NH%
were initiated wth the additi on of l-l& HL CP-55, 940
-OCHiRCphenyl; mrlﬂmvakyybthH&Ol%kspeNHﬁQz ISt biphenyt: - @@(()R‘S)zCOOF*7

Ocﬁ\é?nﬁ% w%f nrﬁdqbgg,ﬁhgg by %lﬁﬁs%?\nm WgNFééQQ YR Taaytsor alkyl

ol S NS O
-NRi$iyu8f NlFE‘S(GthFd RCO-C0) DM, L S(OYO RN BORR'BF, dryairoxyalkyl, alkyl
lates (Unifilter-96, Packar d)

3143 -Cf
or -SSR FoINRAT AR heI6r Sy beer bisl adagamt sdeans o the Het ring

Flﬁgﬁlg] times in 100 ul
can% ndi ngfguﬁ%i'ngbﬁ@?mﬁﬁn@%@ﬁégg@q owed to air dry.
Raﬁtﬂ el RY atey m@leﬁﬁﬁﬁmwlge‘:lema fepranhe tgaduqﬁcémduétmg ofchydrogen,
ition of ard OmiscintTM 20 scintillati
alkyf g OB AHINDRIEY Gy BP3 YR kenyl, alkoxy, arylalkyl,

arylalkenyl, heteroarylalkyl, heteroarylalkenyl, hydroxy, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, aryl and thioalkyl; or

R' and R® when attached to nitrogen, taken together, form a mono or bicyclic
heterocyclic ring of 4 to 10 atoms, with 1-3 heteroatoms selected from —O-, -N-, -S-,

/C=O

-S(0)-, -S(0),- and M, , with the proviso that S and O ring atoms are not
adjacent to each other, where said heterocyclic ring is unsubstituted or substituted
with one or more groups selected from alkyl, halogen, hydroxy, alkoxy, aryloxy and
arylalkoxy;
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15 Scintillation and Lum nescence Counter (Packard,

Meriden, Ct). Non-linear regression analysis was
WOPEBAHRY using Pri smrM 20b. ( GraphPad Sof t waPET/USAN7/021277

Diego, Ca). Using the test procedures described above,

representati ve conpounds of 108ornul a | vvere found to

have thronbin receptor 1C50 values (i.e., the

Coﬁeﬁﬂhfaﬂké a"f\ﬂoxy?%e‘ﬁ@'o%@l%%@%dfrﬁmb%t %g\g Rlbl\%f -O-aryl,

Inre eptor was ob

-O-heterbaryoNy, -G Q)RR “meC eNR ewer Bﬁu N(BB=(NR")

B
N=Gl 3R B R PG AR o Nt Gl ST bbb ol &@O%ﬁ“% R,

-NFPE(OIFROH O 2NHNR 'OH2, NM‘SNI:@WQ& arﬁ&gnmwﬁd
represent ed by structural formula I:
R3R6As hydrogeroalkgBor pherl; Het 5 formula | or a

nmaceutical |y acceptable salt, solvate, ester or
prgzr‘% y rf°9§9|9faé'8ﬁ'pound wherein represents a double

bO@QcWR‘%lusﬁhasb&qd&ﬁ@ se@éct@@lf@rﬁ h?@’rl%?\ént AR l\/e{/@laaukyl haloalkyl,

- Jn

requirenent; wt h t I‘OVI SO sen

halogﬁe, ccﬁrmmm«mnm o @bu)nmu@ 018 By + (Gt aNHE ﬁHNﬁ R’,

: @ﬁ%‘?é’%%ﬁ, 9@&%@@@%&"%@ -CHET REONR A Tere ngis o-
4; -(CH2)n4CR12=CR12a(CH2) n5- or (CH2) n4C=C( CH2) n5-

o Saeh B e sl B s SRR G rogen
alkyEr LOHP a%&gdéylagg/el Oiﬁ%tggcga[ergﬂ ﬁ@ter%l?}’%llé@nlgeﬁfdc%ﬁw ‘heterolyclylalkyl,
halogetjupaloauwl s{CHg)neHC(O (CH2),sNHC(O)R
—(CH2)nsNHC(O)NR*R®, —(CHz)nsNHsozR‘s, —(CHg)neNHSOZNR“RS, and
-(CH2)nsC(O)NR?®R* where ngis 0-4; where R4 and RS are independently selected
from the group consisting of hydrogen, alkyl, phenyl, benzyl and cycloalkyl, or R4 and
RS together can form a ring with the nitrogen to which they are attached, wherein said
ring formed by R* and R® is optionally substituted with =O, OH, OR' or
—-C(O)OH; or

R'® and R' taken together form a spirocyclic or a heterospirocyclic ring of 3-6
ring atoms, wherein said heterospirocyclic ring contains 2 to 5 carbon ring atoms and
1 or 2 hetero ring atoms selected from the group consisting of O, S and N;

R16 is independently selected from the group consisting of hydrogen, alkyl,
phenyl and benzyl, |

R162a js independently selected from the group consisting of hydrogen, alkyl,
phenyl and benzyl;

R'® is hydrogen, alkoxy, alkyl, alkoxyalkyl-, R%>-O-C(O)-alkyl-, cycloalkyl, R?'-
aryl, R21-arylalkyl, haloalkyl, alkenyl, halo substituted alkenyl, alkynyl, halo substituted
alkynyl, R¥'-heteroaryl, (R?'-heteroaryl)-alkyl-, (R*' —heterocycloalkyl)-alkyl-,
R**R?N-alkyl-, R®R*’N-C(0)-alkyl-, R®’R?’N-C(0)0-alkyl-, R?®0C(O)N(R*)-alkyl-,
R?*S(0).N(R*)-alkyl-, R®®R?N-C(0)-N(R®)-alkyl-, R®R?’N-S(0),N(R*)-alkyl-,
R?-C(O)N(R®)-alkyl-, R®R?°N-S(O),-alkyl-, HOS(O).-alkyl-, (OH).P(O),-alkyl-, R%-S-
alkyl-, R®-S(0).-alkyl- or hydroxyalkyl;
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CCOC NR54 -N(R54)-, -(CRR2)-, -0-, , -S, -S(O-
-S(02- and "L- ; /CXis, -CH or -N, with the
WaRF 042 hat sel ection of AL G Mand X do nBETUEZYTH21277

i n adj acent oxygen or sulfur atonms; each nis 0, 1 or
2 with the proviso that alli1p4vari abl es cannot be O;
WD 2008/ 042422 PCT/ US2007/ 021277 102 Het is a nono-,

bl R1Dfs |hgb5¥ﬁéiér?tl)h§éll§ét@érf§ﬁﬁ%& AR ﬁstﬁlg & rﬂ;/ar@ééﬂf%ukw

onpri se car
phemwta@ddmrmyis i ndependently selected fromthe group

B 3Bl i ol by RSl ekl
hete'ﬁ@é;%maélmgie 116y HASRKoXYHIK R AryRoxyaIRY!, l&mémgﬁ*‘h y;‘?ﬁn form

Oor a quaternary group wt

hetegoayy|oxyaligk é\eterpe:ylallsomaﬂleyd;malqadky&z)muql carbon atom

el PR 0 o AR, ‘A ELRAB R o

substmﬁit@ﬂ&mdﬁﬁhé vr 3 aedieted sélétﬁehefrcﬂﬁ@yﬁlo@ﬂ@ﬁlr&%g& Plydroxy,
ro alkyl : £l uoroalkyl ,difluoy é 5
R, BRIl PNRGOR 7 NRE I or O R0

'NR?}(@%’QE‘M* o? 5¥é14 L%%waet er oar@N‘FﬁE‘EOQOaL\r;PZ\: kyl ;

R2B’ aarytll tc&geyrher widr ﬂr‘reomtrpgen he ivdvichathelyadre dttached, form a mono

o oA RSB ST s e

t hi oal kyl ; al koxy; al kenyl o hal ogen; -NR4R5; -CN;

-OH; -C(O) OR17; -COR16; - (02) CF3; - CH2OCH2CF3;
al kylthio; -C(O NR4R5; - enyl ; phenoxyal kyl ;
- NHCOR16; - NHS@R16 b| phen)rl R6) 2000R7; 15

from %‘( RE%?%% ary or al kylbSt I():J;J?vgﬂaﬁ?)?%sﬁu%d hﬂqﬁ g@d O atoms

are m)ttad]amtm eachll@tl@]?ﬂ‘;e Flmg{béiﬂgmm;bstmﬁéd:()f)}smltuted with one or

more %%%%Rﬁgg fNR S al%gem”hy QyJ gtlwwg?yﬁ?y arylalkoxy,

-NRHX CNNR&BW@IWR'@(@)WW' NRIEIHOR2ANALST) Raf RE'S(ONNR'R?,
t he .Het rlnlgk can tlonaIIyformarlng?\‘ﬂt2 )
-C(QYeFhy HCAMR ;arg#ailsyi substimtechnithrRNRIRE, INRIERGeMR 'CONR'R?,

R PRSI RST NBE BIGERIH: e R e R R

CYRROR kyd 3 rabisaay and@aehn?’ |§frbde®lehiz|éntly sslBtrides i Ithe group
het er oaryl al kyl , het eroarél al keny '\?/Orox

conﬁqu@gen,ag{\bxgggk@ Fs, halogen o, alkyl, -OH, alkoxy,
alkylamino-, di-(alkyl)amino-, -NR®R?®alkyl-, hydroxyalkyl-, -C(O)OR17, -COR17,
-NHCOR?16, -NHS(0)2R16, -C(NH)-NH,, -NHS(0).CH,CF3, -C(O)NR**R%,
-NR*-C(0)-NR*R*, -S(0)R™, -S(0).R™, —SR'®; -SO.NR‘R® and -CONR* R®; or two
adjacent R*' moieties can form a methylenedioxy group;

R22 is hydrogen, alkyl, phenyl, benzyl, -COR16, -CONR18R", —CORZS,
-S(0)R*, -S(0).R*, -S(02)NR?**R® or —-C(O)OR%’;

NH;
- -C_RSS

R®is R ,wherein R and R*. are independently selected from the
group consisting of hydrogen, alkyl, and R¥-substituted alkyl, wherein RY is selected
from the group consisting of HO-, HS-, CH,S-, -NH_, phenyl, p-hydroxypheny! and
indolyl; or R?® is alkyl; haloalkyl; alkenyl; haloalkenyl; alkynyl; cycloalky!:
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am noal kyl, aryl and thioal kyl; or RlL and R2 when

attached to nitrogen, taken together, forma nono or
WQ200B0H2422 25 heterocyclic ring of 4 to 10 at oRET/URR4OR021277

1-3 heteroatons selected from-0-, -N, -S, s~\ /C=0

-S(O-, -S(O2- and , with t1p® provi so that S and O

ring atons are not adjacent to each other, where said

cycm@mﬁén@vcélyb@arNyn&Jbs&nMeatbw td stsﬁss%eﬁtébﬁuéétua%m the group
one Or rmre roups selected from al kyl, hal ogen,

congigtingoaiyalkexyediy, alkyly halegeanydraxy: atkaex arylexy, arylalkoxy, -NR'R?,

-NR@@%EEW%"@WW%%@% 20, s {OhR R

O)OH - O)%R@)ahdt EIICNRWR NA; araliyD) AR3 IR, heteroca/zcloalkyl alkyl
substmpjfg(y(llb FQiRZRZ ] @b%?NFulp@@NR m@@%‘( -NR1S(02)R2

-NR@%@W%LOPNH%@@ S AERRSL NS, R 19
or Rp thyland Siage Irr;cthpmg\elentiy salektdd fremdhel@teup sonsisting of
RS PlabuS 64 57 AL 2P Rt il pemegoaton

alkoxﬁ ;HWU@ eh& a‘}ltbx (CH2) NENHC( O) NRARS,
N6NHSO2RLE, - ( CH2) nBNHSO2NRARS, and - ( CH2

OFNR@SW@'Gera@d g8ch §°0is sedeafed deem trmgrqt@)conmstmg of
hyd r‘oggﬁ p&lﬂﬂle QBH%@BE%@%&F@@?@ o%ﬁ?@@ly}ﬁ%ﬁité@ gvallfrﬁ; OH,

-C( (D)ﬂ)ldr bahogbaldn;dl alkdwat;er ocycl yl, heterocycl yl al kyl,
é% 23! oaﬁégendé%ﬁ@%ﬁﬁgwup consisting of hydrogen,
n
aIkyr éﬂd&% é@(ﬁﬁ%ﬁa’i&er where n6 i O“tiy% Wkﬂ%lko%augl

R28R29 where R4 a
hetemca/cmhdaiemwnbflqu%earmthaloalhyk@m the group consisting

CCy N TN TN R -

3-6 fimg wtomdy t hey are attached, wherein said ring forned

by B4 and.R5 is optional |y substituted with =0, OH,
R oand R™ are independently selected from the group consisting of hydrogen,

R%- alkyl, R**alkenyl, R*-alkynyl, R®-heterocycloalkyl, R*®-aryl, R*-aralkyl, R*-
cycloalkyl, R*-cycloalkenyl, -OH, -OC(O)R*®, -C(O)OR®, -C(O)R*, -C(O)NR*R*,
-NR®R*, -NR**C(0)R*, -NR*’C(O)NR*R*, -NHS(0),R*, -OC(O)NR**R*, R%"-
alkoxy, R¥"-alkenyloxy, R¥-alkynyloxy, R*-heterocycloalkyloxy, R**-cycloalkyloxy,
R*-cyclo-alkenyloxy, R**-cycloalkyl-NH-, -NHSO,NHR'® and—CH(=NOR""):

or R* and R* can be combined to form a ring structure Q, below

where
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-(O OH or 20 R13 and R14 taken together forn1a

pIrOC¥C|IC or a heterospirocyclic ring of 3-6 ‘%
WORRB424%Rer ei n sai d heterospirocyclic ring coﬁ?gﬂﬁé /021277

to 5 carbon ring atons and 1 or 2 hetero ring atons

selected fromthe group conspsting of 0O, S and N, R16

IS independently sel ected fromthe group consisting of

NYASGGRPdroBlelty DH, Y haRREn Hardal> Rloa 1 s

|ndepen y sel’ecte the roup consi sting of

hyﬁhegemd BR-subistitutpd amyl) Rsmtbsbaneq |hgteRQatyl i B-shipstitotesh,

neteoRRY refio 4 sforkf FERlaidng 1.3 Pt rtoa Fetiest from O, S, S(0),

S(Opl &RNMR* Withahe @b@‘\hsd tHR® @h&@dénncﬂ'déymlaeedﬁb@ne another; or
substituted al kynyl, R21-heteroaryl,

(Rishet eroaryl )-al kyl -, (R 21
- het erocycl oal kyl') -al kyl -, 30, RZBR29N-al kyl - 3R g3
R28R29 @(0) aﬂﬂky 4, R28F& &(©pO al kyl -, R’ R

R2§D.CL y 2NGR29) - al kyl R™
RRBR2GN- B ky >, « R'3
R2BR2AN- S( O) 2 k 0 I R29 :
R2%R2$ S%ogz- ) . yJ“\(r |14Q1( ) R R
(OH) 2P( O) 2- al RyT -, R28 'sral kR R28- S(0) kyN\-rif

hydr oxyal kyl ; WO 2008/ 042422 PCT/ USZOO?/O S WA
R17 is independently sel ected fromthe group
consi sting of hydrogen, alkyl, phenyl and benzyl; R18

an@hBiéin &8 ancdRdYere mdbb&hderﬂfWéelecR&dHﬁfrW kthe group consisting of
’ heteroaryl, cycloal kyl, heterocyclyl, alkoxyal kg}
R angl -6 kaH9WrRY thatarhen kina ki aromayncan@bsbﬁaqatg ms bearing

R B FL ORI by 4 S BRNRPRHA g e

al waatbl@hmieﬁ&dsi@dd eadK Q)lgwdéﬁdndenﬁy Neddsted¥omrr the Cf;roup

al ky substituted with one or two noieties sel ecte

cons,uptmg ehhydsager) alkahalgean, me@mmn%ﬂgmmo dialkylamino,

koI5| SR (RIOR 6 (9 QIR oy B ) By Rre N SGpRT62,
NRIFGH e RO ﬁ&%%%?éﬁ?ﬂp&oa'm Gfluoroaly,

tnﬂu?ﬁ}éfkyﬂcﬁéﬁgl' Qlﬁeﬁ)‘?l érflélkﬂloa%iém@nyl heetbRfanfaikyhet er o
heteroarylalkenyl hydroxyalkyl aminoalkyl, aryl and thioalkyl;

R> is 1 to 3 moieties and each R* is independently selected from the group
consisting of hydrogen, halogen, -OH, alkoxy, R*'-aryl, alkyl-C(O)-, alkenyl-C(O)-,
alkynyl-C(O)-, heterocycloalkyl, R**-cycloalkyl, R**-cycloalkenyl, -OC(O)R*®
-C(O)OR®, -C(O)R®, -C(O)NR*R*, -NR**R*, -NR**C(0)R*, -NR**C(O)NR*R*,
-NHSO.R®, -OC(O)NR*R*, R*-alkenyloxy, R*-alkynyloxy, R*’-heterocycloalkyloxy,
R*- cycloalkyloxy, R*%-cycloalkenyloxy, R**-cycloalkyl-NH-, -NHSO,NHR'® and
—-CH(=NOR");

R* is 1 to 3 moieties and each R is independently selected from the group
consisting of hydrogen, heterocycloalkyl, halogen, -C(O)OR*, -CN, -C(O)NR*R®,
-NR®'C(0)R*?, -OR*, cycloalkyl, cycloalkylalkyl, alkylcycloalkylalkyl,
haloalkylcycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, and R®*-heteroaryl; or two R*®
groups on adjacent ring carbons form a fused methylenedioxy group;
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from-0-, -N, -S, -S(O-, -S(O2_and , with the

grow SO that S and O atorrB are not adjacent to ea
2H804242%e ring being unsubstituted or subsh?ﬁ?@ézoomznﬂ

with one or nore groups selected from al kyl, hal ogen,
hydr oxy, al koxy, aryl oxy, angyal koxy, 15 NR1R2
-NRlCCRZ -NR”C(O)NR’RZ -NR C(O) OR2, -NR”S(O)2R2

sD' st | t ut ed W ?hes ﬁ& }éﬁ] Fﬁ; aﬁ%%n@qﬁﬁg@d from the group

consisiihgpi0)yoRagen NiR\IGHeD) ara alkaxiR, S(O) 2NR R2, -C(O) OR or

- X N d h R21 |
- ohepBnaias ryiefesabd sel He i3, BePRS B bsdiE e ipra he group
conshym{gwﬁlﬁydro&éh RﬁFaakyI W&Ikehf!'é?ﬂﬁﬂ“-alk@yl al kyl, - OH,

am no- am no-

- Nﬁ%ﬁzqumn -Ory aiF alkouy; kyI C( O OR17, - COR17,

i ﬁ%@%%@%&%@ &ﬁ%ﬁs%pen@%—@y %%%%m the group

con31§6r@ aﬂiﬁirogemkyl SDRANRBSY and haf@@¥d R5; or two
b g el g8 can Lor ecbeg%%' SRS YoALHRS of
hydroé@ﬁ'?&%%%lkox%ﬁ R%. 8%@@&@"Béyc|oaﬁk@ ﬂtf%%ycloalkylalk}gei |, R%-aryl,

AR25" or” -
hetewcymailsylmh@temarlehat&Iocycmadkylaﬁwb@mmbatelrgausflallgdt ed

f ogen, al kyl, and
%\?B&q@@?@@l&?@&&ﬁ%@oﬁg@ Igs sel ect ed from
t he*bisou smeﬁés 86d @facmn“ |§'|Sde @hﬂ&tly sd}wedﬁhﬁﬁyﬁe group
p- hydr oxy dprhen and _indoly

con%ﬂlf&?kw ogeferlsyl; -Gl B%Jpl@nmCN,aalk%w|trlh@9%lk@>ay iafylamino,

SR 287 BRI G461 S0 i, TS Ak Hino,

: -NH£ r-diid G (D atieybaipd - N(aﬂwl)ﬁ glk;olf al koxyal kyl, al kyl,

E@geayégdr P@“@t‘%’ %ﬁ' rr@@%%) ar Iuorﬁﬁ)l((éco) NR R2,

- Nﬁ“%é@ Wa@mdep@ﬁ@ﬂ? selEEteiPdmaRne g &ﬁ\l%rfﬁsnr@ dﬂ Rydrogen,
aral kyl ; heteroaryl; het ero ycl oa!.)okyl aI Kyl

alkyk @b%lkvlt ghelaylvamdrpycmlm, or-Ry gethenare RQCH2)4- -(CHp)s- or

~(CRgE 3@’@?%35&5‘"8?&%%&%@? RS ¢ attached;

i nBEpand &? kye inelepehdently seletiedl fasmuie gmwp séngistiref of hydrogen,
alkyl, aralkyl, phenyl and cycloalkyl, or R°' and R*? in the group -NR*C(O)R*,
together with the nitrogen atoms to which they are attached, form a cyclic lactam
having 5-8 ring members;

R is hydrogen, alkoxy, -SOR16, -SOoR17, -C(O)OR17, -C(O)NR18R19, alkyl,
halogen, fluoroalkyl, difluoroalkyl, trifluoroalkyl, cycloalkyl, alkenyl, aralkyl, arylalkenyl,
heteroarylalkyl, heteroarylalkenyl, hydroxyalkyl, aminoalkyl, aryl, thioalkyl, alkoxyalkyl
or alkylaminoalkyl;
and

R54 is selected from the group consisting of hydrogen; alkyl; fluoroalkyl;
difluoroalkyl; trifluoroalkyl; cycloalkyl; cycloalkyl substituted by 1 to 3 substituents
selected from the group consisting of alkoxyalkyl, alkyl, halogen, hydroxy, alkoxy,
aryloxy, arylalkoxy, -NR'R?, -NR'C(O)R?, -NR'C(O)NR'R?, -NR'C(O)OR?,
-NR'S(0)2R?, -NR'S(0).NR'R?, -C(0)OH, -C(O)OR' and -CONR'R?; alkenyl; alkoxy;
arylalkyl; arylalkenyl; heteroarylalkyl; heteroarylalkenyl; hydroxy; alkoxy; hydroxyalkyi;
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hydr ogen, al kyl, hal oal kyl, al kenyl, al kynyl, aryl,
ar al kyl , cycloalkyl halocycloalkyl alkoxyal |,
‘Vﬂﬁﬁp6&ﬁnénd al koxy: 10 R7 is 1 to 3 nDIetIeSPS¥@B€@8ﬂ2n77
R27 is. selected fromthe group consisting of
hydr ogen, al kyl, and cycl oalégl, wherein R27 is
optionally substituted with -OH, -C(O CH, hal ogen and
a|kos%*1éwyammmda@2%e?érsawqﬁgﬂgﬁﬁahaxénmbaﬁétﬂdtefdrm to 3

roup consi

subsawﬁnéﬂ S@JBCteﬁéfCUﬁ dae groum@@wwfanrew sulfwwmsas?ac&rppxamlde

k rocycl yl al kyl, and
carbﬁ%&lg@%@% é{ArBP}ﬁf sg%ré)%gw(é&yéhﬁé get her forma
splrocycllc or a heterospirocyclic ring having 3-6
ng at ons 3 are independently sel ected
2. é% %‘5%53'5?12 ‘g{%"ﬁb" of hydrogen, R34- alkyl,
R34 al kenYl, R34-al kYnYl, R40-heterocYcl oal kYI, R38
-aryl, R38- araIkYI R42 20 ccloalk R42 -c434343 43 44

y yIR3ycI 9al kenyl, - @, -Qx(OR , O)qe]?,mC(O)RR1 R3
CONRTR - NRA3|

) ko??,4 g

Gn\ R23

o oV y
R42- cyicl &4l kenyl oxy Rug! sycl oal kyl - NH, , B1NHSOZNHRlG R“
and- CHOHNOR 17) ; R%‘ZHand R33 can be c?}nd:nl ned to
formia ring structurﬁao below 25 RiolbJ RO R Het IIb
where WO 2008/ 042422 PCT/ US2007/ 021277 106 RO is
hydrggen, OH, al koxy_s;hal ogen or haloalkyl; 0 is fused
sustltIBﬂtDed aryl, R-sub$tituted heteroa?yl 'R10 R3 R10

- 1
ad &% i ngRif ¥ R R22
-3 5 selectedlfro ' (ON
o) o) R23 :1\\\ 23
R Hn R11 y O Hn 1?
N N R R
Het Het B\ ~
Ic Tlc Het Het
Id IId
; R® R0 . R3 ,;‘1022 RS o 3 Rto
g R O o) R22
R1-N< a 1N Q R23 / 1-N< a R23
1
Hn L1t R Hn i1 R Hn ! b1t RY “Hn b1
“Het “Het “Het “Het
Ie Ile If If
10
R R10 . R10 R10
O o} R
/ N N R22
: @Q 'a el T Q) wdS
- R<—N
\ \ R23 e = R23
"
Het B< B
I I et Het ~Het
g g 1h ITh



S(O)2 and NR22 with the proviso that S and 0 cannot be
acent to one another; or 5 Qis R13 R13 R14 R13
08&1%“?&13R14 RI3 14 Rl14 R13 |.~ R4 R 13 JPGTiUS2(R7/021277

or R1413 R13 f!" R14 R13 R14 13 R14 R14 R Ria R13

R14 R13 wherein R10 and RIOQ are i ndependently sel ected

fromthe group consisting of Rl and -ORl, provided

Ot hat when ring Qds aromatic and the carbon atons

bear i n® 10 R10 gnd R11 are connectied by a1gloubl e §

R"’\N bQrd ™ \R1Q an@iR e"alsent?, Ris t b %d esjland R0 2
| @ i ndepende sel ect edNfro ‘ ~ a R
N g of S k!, hal ogg ,
@b kyl ami no|,  di @l kiliam nee” g , e R23

rC(@) 7, -C(O R4RB,\ - SOR16, -
-N | 6CR16a, - N O t#16a, - NRIGOONRIRE: -NR  A'  Bpg

6S( 02) NR4R5, f uoro fkyl, difluoroal kyl, 15 1Ij
trifluoroalkyl, cycloalkyl, al kenyl , arylalkyl,
aryl al kenyl, heteroaryl al kyl, heteroaryl al kenyl,
hydr oxyal kyl , am noal kyl, aryl and thioal kyl; R34 is 1
to 3 noieties and each R34 is independently sel ected
fromthe group consisting of hydrogen, hal ogen, -OH,

5 3. al kwompditht 6f shim 2ivitere®( O -, al kenyl - C(O) -,
al kynyl -C(O -, heterocycl oal kyI R39- cycl oal kyl
R39- cycl oal kenyl -OC(O R43, 20 -C(O0R43, -C(O R43,
C(O) NR43R44 NR 43R44 NR 43GO) R 44, -NR 43C(O) NR
X0 A 344 R34 al kenYl oxY,
R4O het effocYclpal ki oxY, R42-

b and - CH(=NOR17); R38
2 &1 s i ndependent|y

sel ecterh fromthe group 25Bg¢gonsisting of hydrogen,
het er ocycl'dal kyl , hal ogen, - C(®) OR48, -CN,

-C(O) NR49R50 - AR - OrR48, cycl oal kyl, cycl oal kyl al kyl ,
al kyk'cycl oal kyl al kyl , haIPbaI kyl cycl oaI kyl al kyl ,
hydr dxyal kyI R'4l koxyal kyll and R5R"heteroaryl; or two
forma fused

10 4. A compound of claim 1 wherein
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25

WD 2008/ 042422 PCT/ US2007/021277 107 R39 is 1 to 3
noi eti es and each R39 is independently selected from

WORMSEHAZAID consisting of hydrogen, hal ogen an8CHURYY/021277

R40 is 1 to 3 noieties and each R40 i s independently
selected fromthe group coms$psting of hydrogen,
R41l- al kyl, R41-al kenyl and R4l-al kynyl; 5 R4l is
hydr oge -OH or alkoxy; R42 is 1 to 3 noieties and
each RAX is independently selected fromthe group

consi sting_ofy hydrogen, alkyl, -OH al koxy and

hal ogen;,/R43 " R44 and R45 are i ndependently sel ected
fr pm.t group, copshigdei ng of hydrogen, al kyl,

al gg])%yal yl | R%'g-@riy‘ o kyl, R46-cycl oal kyl ,

R5RH isy-{CHARRY] al kyl , R38-aryl, 10 heterocycl oal kyl,
het er O%R , heterocycl oal kyl al kyl and het eroaryl al kyl ;
R46 ¥ 5 é pogen, al kyl, hydroxyal kyl or al koxy; R47 is
1 Réi3Hroi eties and each R47 is independently sel ected
frognt & group consisting of hydrogen, alkyl, -OH,
haRoggeH,; - CN, al koxy, tri hal oal koxy, al kyl ami no,

di (ad kyl, ) ami.no, -OCF3, hydroxyal kyl, -CHO

i ())'él"h‘?lrg}ﬁyﬁo, “C(O)di (al kyl )am no, 15 - NH2,

- I\ﬁC(@)HIOkglkygnd -N(al kyl ) C(O al kyl ; R48 is hydrogen,
al ky) , hal oal kyl, di hal oal kyl or trifluoroal kyl; R49
anB RSd1 &F alkyidependent |y sel ected from the group
copsd sty .hydrogen, alkyl, aral kyl, phenyl and
cy?lgogllﬁgé?,aﬁ%}’ R49 and R50 together are -(CH2)4-,

- (BHRCR12eCR128.CH2) 2- NR39- (CH2) 2- and forma ring with
the,nitrogen to which they are attached; 20 R51 and

R a?'édﬁde?f@rﬁivently sel ected fromthe group

copst &f 4 . I .
CoPLE 40 shESLORSDDy WP Aoyl ilercRRA s by

andt ogether with the nitrogen atons to which they are

TN RN T AT N———

-CF3, ACN), BBl7er -C-ayNR18R19, al kyl, 25 hal ogen,

fluoroal kyl, difluoroal kyl, trifluoroalkyl,
cycl oal kyl, al kenyl, aral kyl, aryl al kenyl,

hek%gﬁ%lw Jg?/é/l?inlpqtﬁég?ﬁ]yl al kenyl , hydroxyal kyl ,

am no thio yl, al koxyal kyl or
al Eyis a@t;noal kyl ; and

2

/c=o
Ais

G is -CHy-;
Xis =C(H)-;
R%is H;

RYis H;

R is H or -CHj;
R'is H or —CHj;
R%is H or —CHa:
R*is H or —CHs;
B is -CH=CH-;
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R54 is selected fromthe group consisting of hydrogen;
fluoroal kyl; 30 difluoroal kyl; trifluoroal kyl;

al kyl ; )
W@%%@é?‘%%l - cycl oal kyl substituted by 1 to 3 PCT/US2007/021277

substituents selected fromthe group consisting of
al koxyal kyl , al kyl, hal ogeni11hydroxy, al koxy,
aryl oxy, aryl al koxy, -NR R2, -NRLC(O) Rz,
-NR C(%)JUBT R2, -NR C(O OR2, -NR S(O) 2R2,
2

-NR S( , -C(OOH -C(OOR and - CONRLRZ;

al kenyl ; fl'kox aryl al kyl ; aryl al kenyl ;

het er oar yj| al ky)l‘”l) het eroaryl al kenyl ; hydroxy; al koxy;
hydr oxyal kyl P 2008/ 042422 PCT/ US2007/ 021277 108

al koxyal kyl ™~aN goal kyl ; aryl; heteroaryl; thioalkyl
anHetlskyl substsftyted by 1 to 3 subsituents sel ected
fromthe group consisting of urea, sulfonam de,

andcar boxam de, carboxylic acid, carboxylic ester and

sulf&gﬂyurea. 5 2. A conpound of claim1l wherein R3

Rlo 1 RBRRIoRLRBRIO 00 Q 00 R2 0Or N
QO0~ N Rs R Rs Gu Gwu )........ R23 Gwu G R23
Hn Hn HN|R11 Hh R11 R 1 TR B B B. Het B, Het B. Het

Het la %l al b R3 10 R310RRR3 Rlo R3 Rlo OO

R22 RIN RI RR2 RS QRs QO Hn 1 O Hn 1R23 Hn Rs
O-WhisRs R23 1CB.R B R 11 R11 Het ,Het B' Het Het

A compound of claim 1 wherein
E is -O-;

/c_o
Gis or (CR'R?)-;
M is —(CR'R?)-;

X is —C(H)-;

R®is H;

RYis H;

R is H or alkyl;

R'"is H or alkyl;

R* and R® are combined to form a ring structure Q, below
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15

20

ICllcIldlid 10 R3 R1I0 R3 R10 R3 R10 R3 RI0 O 0 R22
0 0 RR2 Q QRIHN Rs RI~NN. Rs R23 RINHn Rs Rl NHn

Rs
WEAHS/A22R11 R11 R11 Het B, B, Het B~Het B~HBET/Ujan07/021277

and

lleif II1f 10 0 RO RI0 R22 RI0 RI0O /NN R22 N RO
QNRI R3 R2- NRO QR2-N 11R9 RL B\ R11 RL B R11 Rl
RI11 RL 11 R23 Het Het B~Het B~ RHet Ig Ilg Ih Ilh 15
vmggg;s@qgmzz PCT/ US2007/ 021277 109 0 0 p O Rio Ri 0
RO 2 RR2 RI0O RR22 R9 “::xc RIl Rii Rsts B BRIl

14 R4 g3
14
g \R13 ‘J\ R f\rr
14 , 14
R R13 R Y 14R14
R R’ R4 R13 :

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

A compound of claim 1 wherein
E is -O-;

3

/ —0
Ais M,
G is —CHy-;
X is =C(H)-;
R%is H;
R%is H;
R'"is H or -CHj;
R" is H or —CHj;
R* and R* are combined to form a ring structure Q, below

)
where Q is “’J ;

B is -CH=CH-;
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Rl Het RL Het RL B,. Het RL B. R i Ili Ili He

5 3. A conpound of claim2 wherei i O @)
WO HY22R R2 RL R2s Rii R2 Ri 1 B~Het B~Het PCRISEP7/021277
\ RIORoO ONR22 OQ RRRs RRRR RR R R Ri
m

Bl~1 and Bl1~1 Het Het 10 4113\ conpound of cl ai
wherein Eis -0-; s~\ C0 Ais -0-, or -(CRlL R2)-
WO 2008/ Q42422 _PCT/ Us2007/ 021277 110 C=O0Gis or
(R RN s (R R~
/%
Hetis r’f.
and
| | —Cl
or '
X Nx <
W is CN F Cl
8. A compound of claim 1 wherein
E is —N(H)- or —N(alkyl)-;
CcC=—0
/ 12
A is -N(H)-, -N(alkyl)-, - or —(CR'R?)-;
C=0
/ 2

Gis or —(CR'R?)-;

M is —(CR'R®)-;

Xis —C(H)-;

R%is H;

R%is H;

R is H or alkyl;

R'"is H or alkyl;

R* and R* are combined to form a ring structure Q, below



5
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15

Xis -C(H-; RIisH 5RYis H RO is Hor alkyl;

R' is Hor alkyl; R32is Hor alkyl; R33 is H or

WapRMpo428y B j s CR12=CR12a- R12 and Rl2a are HPCHRi$2403/021277

and

aryl, aryl substituted by W heteroaryl or heteroaryl
substituted by W and Wisisyl or aryl substituted
wth the 1 to 3 noieties conprising hal ogen, alkyl,

15 -CF3, -CN, -OH or -0-alkyl. o A conpound of claim
1 wherein Eis -0-; s~ |
is -C(H-; R3is H RLYS HX
lis Hor -CH3; R32 is or
Bis -CHCH; VDZOO8/S§42£B

GO [Al's 20 Gis -CH2-; X
iS Hor -CH3; 25 R1
R33 is H or -CH3;

/ US2007/ 021277 111 N

A~

Jj

R11~
B\Het
where Q is
14 R4 Ri13
R13 R13 R4 RS R gis R R R14
S
g ' R™ % R‘i Wi, R '.21’ R13
R or
g_\Rm d % R13 N R4
R4 * R13 R . R14 R14
R™ R4 RS Q14 g3

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

A compound of claim 1 wherein
E is —N(H)- or —N(alkyl)-;

2

/c——=o
Ais P

G is -CHy-;

X is —=C(H)-;
R%is H;

R%is H;

R is H or —CHs;
R'"is H or —CHg;

R* and R* are combined to form a ring structure Q, below
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Het is and Wis CN. 5 6. A conpound of claim1l
wherein Eis -0-; s,'\ C0 Ais -0-, or -(CR

R2) -
WRP8@424225r - (CR R2)-; Mis -(CR R2)-; 10 Rpg/US2(207/021277

and

10.

-C(H-; R3isH RIisH RIOis Hor alkyl; R is H
or alkyl; 15 R32 and R33 are¢{sonbined to forma ring
structure 0, below RI0O in Q RO R Het W

2008/ 042422 PCT/ US2007/ 021277 A®2 where Qis R13 R13

R14 R13 R14 4-R 13 RlBRi{)EJFB 4 Rl14 ~ R13 R14 R R13
14 ~°° N

)
where Q is “’J X

B is -CH=CH-; |

ey
L

/\5:‘:

Het is

W is F.

A compound of claim 1 wherein

<

/c—o
Eis :

A is =N(H)-or —N(alkyl)-;
G is —N=;

M is -(CR'R?)-;

X is —C(H)-;

R%is H;

RYis H;

R is H or alkyl;

R' is H or alkyl;
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R13 RR13 or | Rl14 R14 R13 R14 4 14 R14 R13 R14 R13R
Het is aryl, aryl substituted by W heteroaryl or

WRaPsH423 1 substituted by W and 5 Wis ary| PeF/Uap4pp/021277

and

substituted with the 1 to 3 noieties conprising

hal ogen, alkyl, -CF3, -CN1160H or -0-alkyl. 7. A
conpound of claim1l wherein Eis -0-; C0 10 Ais G

| SR*CERA R* ¥rd 8omBlndd-to foRﬁdﬁn tr@urespoeib% RI0 is H
or -CH3; Rl11 is Hor -CH3 and R33 are conbi ned
to forma ring structure Q beI%\R/ RI0 in_ Q RO Rl1
Het where Qis 40-; 20 CH; WD 2008/ 042422
PCT/ US2007/ 021277 113 <& Hei> 35 s and

B
\Het
where Q is
13 R4 13R™* R13
13 R13 R4 R R13 R
s P § 1 Al
R Y R W R ‘,%, R13
R4 or
§ T4R13 i A R13 N R4
R ’ g3 RM v\ RM 14
R™ R R'® g14 R13

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

11.

A compound of claim 10 wherein

A is —N(H)-or —-N(CHj3)-;

R is H or —CHj;

R is H or —CHj;

R* and R* are combined to form a ring structure Q, below

)
where Q is L ;

B is -CH=CH-;
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or Il d Wis CNF A 5 8. A compound of claiml

wherein E is -N - or -N(alkyl)-;: /C=OAis -N -,
(H ( yl) 'ﬁygz_gomzlzﬂ

WORPUS(O3A28 . or - (CR R2)-; /C=0Gis or -(CRPC

and

12.

10 Mis -(CR R2)-; Xis -C(H-; R3is H ROis H

R10 is Hor alkyl; 15 R'" i$1H or alkyl; R32 and R33

are conbined to forma ring structure 0, bel ow WD

2008/ 04 2 PCT/US2007/021277 114 R1 n Q R9j Ri1

Het wh e\4 xs. R13 R13 R14 R13 R14 R13 R13R14 R13 R14
L

R13 R14 , 13 ZZI R14 rSs 413 R13 or Rl14

o
A

Het is J‘rrr;
N
o

Z
W is CF;.

A compound of claim 1 wherein
Eis -O-;

/
Gis or ~(CR'R?)-;

M is —(CR'R?)-;
X is ~C(H)~;
RYis H;

R%is H;

R is H or alkyl;
R' is H or alkyl;

R* and R* are combined to form a ring structure Q, below
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Rl R13 R14 13 R14 14 14 R13 R14 RI3 R R Het is aryl,

ar substituted by W heteroaryl or heteroar
waahis

and

Mi3¥ed by W 5 and Wis aryl or aryl é§i”UtSEROé/821277
with the 1 to 3 noieties conprising halogen, al kyl ,
-CF3, -CN, -OH or -0-alkyl.198 A compound of claim1l
wherein 10 E is -N(H)- or -N(alkyl)-; CGO As Gis
CWﬁe;eQng-C(I—D R3is H 15 ROAis H R10 is H or
CH3; Rl11 is Hor -CH3; R32 and R33 are conbi ned to
forma rjng st yctHre Q el W WO 2008/ 04242R™ RS

PCGJ/ USPOD7/ 02 11 5 R10 > RO R11 Het RO4
i S5 S3-RMB i % A R'4 % R13
14
g_\R13 rf R (\‘\f R'3 or NN R14
R14 ? R13 R14 > 13 R14 R14
R™ R RS Q14 g3

Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,

-CF3, -CN, -OH or -O-alkyl.

13.

A compound of claim 1 wherein
Eis -O-;

/C—O
Ais
G is ~CH(CHy)-;
Xis =C(H)-;
R%is H;
R%is H;
R'is H or —-CHj;
R is H or -CHg;
R* and R* are combined to form a ring structure Q, below

)
where Q is o5 :

B is -CH=CH-;



Het is 5 and Wis F. 10. A conpound of cl aiml vvherein
C=0 Eis' 10 Ais -NH)- or - N(al kyl') -
szp@mq@ R2) - Xis -Q(H-: RBis H 15 Rgppg/Ulqz00‘7/021277

R10 is H or al kyI ;7 Rl is Hor al kyl ; WD 2008/ 042422

PCT/ US2007/ 021277 116 R32 ang R33 are conbined to

forma ring structure Q below RL R9 R11 Het where
0Ois ngp,sals R14 R13 R14 R13 R13R14 R13 14 R14 R13

Rl4 R 1 \ Rl14 - or R R14R13 IS R13 f!" Rl14 R13

R14 13 RIf R14NR Rla R13 R14 R13

,

7
Het is J‘JJ;

and
‘J\H\ AN JJJJ\ AN
| o | J°
o 2
W is F Cl

14. A compound selected from the group consisting of:




WQ d¥8{4g

5 Het is aryl, aryl substituted by W heteroaryl or
heteroar¥l substltuted by W and Wis aryl or aU)é

ed with the 1 to 3 nieties conprisi R§T/US2007/021277
hal ogen, alkyl, -CF3, -CN, -OH or -0-alkyl. 10 11. A
conpound of cl aim 10 wher ei m20A is -N(H)-or -N(CH3)-;
R10 is Hor -CH3; R11 is Hor -CH3; R32 and R33 are
conbined to forma ring structure Q bl ow RlO n RO

R11 15 Het g ke 0 is '5so; B is kG WO
2008/ 04243 ; /021277 117 HMet and Wi s
CF3. 5 12. A ; d of claiml wheN' -0-:

s-\ C=0 AisH-QH or -(CRR2)-; C=0 qéusHor-(CRi

Cl




10 Xis -C(H)- RB3is H RO is H RLO is Hor alkyl;

R' is Hor al kyI 15 R32 and R33 are conbined to form
WQZPQS%Z‘@?ructure Q below RI0 Jn Q RO R PET/U5¢Y07/021277
2008/ 042422 PCT/ US2007/ 021277 118 where Qis R13 R13
R14 R13 R14 4,R 13 R13R14 Ri31 14 R14 R13 R14 R 13 R14

O R R14 13 R13 R14 R13 R14 4 14 R R14 R13 R14 R13R
Het is aryl, aryI Hsjubstltuted by W heteHoa yl or

het er oar yl s%‘-t ed by W and 5 W§H aryl
substi t uted /WY to 3 noietie?
hal ogen, al , -CN, -OHor -0-alkyl.=13. A
conmpound of cl|a| mHl wherein Eis -0-;7 C= \F&O Ais G
is -CH(CH3) -
Z "N
\I
CN
F
H H
O-=
O
§AIH
X
and /|N
N
F.

15. A compound of claim 1 wherein

16. A compound of claim 15 wherein



Xis-C(H) RBisH RIis H 15R10isHor-CH3;
or -CH3; R32 and R33 are conbined to_for
W?Zﬂ)é/%%“lzﬁcture 0, below R1I0O in Q R9 Rl11 I—IE?T/\HI%QD%/OZIZW
Ois '"j-JO; 20 Bis -CH=CH; WD 2008/042422
PCT/ US2007/ 021277 119 N Hegzis and or d Wis F d
5 14. A conpound sel ected fromthe group consisting
of: Hg8 MHH O=NOHOH H\ H~ NCOCNF

H
H Me .
N N : Osy g
¢} o~
H ; ’ H H 5
Me H
o N4
o”
b
0] H
1% o Jx o014
HN 0
§ o
H H H
OH OH OH
H Me H H
NIs ! os N ¥
O O O/
N N !
OH oH OH
Me H



HHHHHON OHOH HFi HFi NN CNF W

2008/ 042422 PCT/ US2007/ 021277 120 HHOHH O O H HN
WRRMHIA N FCF3 HHOHHO- 11.1 O H N PCNUSHOg021277
NN G O CF3 HHHHOO OHOF HH=H NJN

c 123
o 0 H
HN HN i
H ; H‘F‘ H
H H
R "W > 'Nvf
O:'Q/\t OZ«L 0 ;
Hg ) H
Me 4

" oY f
H Me n Hy
N n N O:‘s’\;]/\
O O O/ L
2R A ¥
Me H
0 N
o”\;é(f
H H H
o/>’:E1 HN/»:E HN %
H
M O:(\/T:“é o;\/\/lfi
o™
Oj(oat; NI N
H H H y
o-1l% . H
O=< O=<N '?’z O=<N %
NTN o
HH Y NN



CN c V\D 2008/ 042422 PCT/ US2007/ 021277 121 HH HHO
HHH HHN NCNF HHHH OHO=OHHH =
W?IZO‘N/OAH'&Z\ N F F. 15. A conpound of claim 1 RREUSH|7/021277
R3 R1I0 R3 R1I0 EnAn" EnR22 gn, A Q Rs, RO G X
Gh X R23 Mh Mh R11 or R11 184Het Het 5

H ¢ 24 Os,
°:(OIQ; Oﬁj; ° Sg;
. :\/o:k?'(”z o=(H 4 i
Ny e e
L ¥
{T -y 4
N~ <A J~r%
@f HN/\;E;F (NIJH
~¥ ¥
H Ho o ~
0 A %
</oj[i' <\N | > <SI;"



16. A compound of claim 15 wherein WO 2008/ 042422
PCT/ US2007/ 021277 122 R3 En An, GaMiX\ IS H O HH
VORI NHMe HHH NOOSN OO H H PWISgopo277

N OSHOH O OH HNHNOHH O4dO4O4d HM HH
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HHH OHOHOH M HOSNH OH W 2008/ 042422

PCT/ US2007/ 021277 123 OH O~ Hk H HNHN 1 H

WR2MS/ N2 HONHH OOH HH Me HO SNH P©T/HS?<00@021277
OHKkOH '"Z7HVHNGO Fi HIH HHSMMHNY NHH
H OWZO 126
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N % HN %
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T\L s O%;Ea:
O o i
HN A HN 5

17. A compound of claim 16 wherein
R® is absent or R® is H;
5 R%is H;
R is H or alky;
R is H or alkyl;
R* is H or alkyl;
R* is H or alkyl; or R* and R* are combined to form a ring structure Q, below

10
where Q is
14 R4 R3
g 213 R13 R4 RY R™ Rs RY A R14
—f—R4 ‘?'7 R1134 Wi R14 ‘?‘L, R13
S N S S
R * m13 RY 14
13 R 14
R™ R4 R'® R14 R13 ;
B is -CH=CH-
Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;
15 and

W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,
-CF3, -CN, -OH or -O-alkyl.

18. A compound of claim 17 wherein



H 5HHH OHNHNC OHOH1 0oSCH H HH~OS~I
HHTH OHHNH" NHHOON-" 00 O-NH H H
W%““é‘é?éé"/2642422 PCT/ US2007/ 021277 124 HNO HN P6T41iSF1’07/021277
O-OHH-~4 ~~pl SHH OON OHHHHH Hp~OFi
ONHHON Np~ HHN2f HHo V o
R%is H;
R%is H;
R'%is H or —CHj;
R'is H or —CHj;
5 R*is H or —CHj;
R* is H or —CHj;
ﬂ“\/\

J

Het is
and

Wis F.

10
19. A compound of claim 17 wherein

R? is absent or R® is H;
R% is H;
R is H;

15 R is H;

R* and R* are combined to form a ring structure Q, below

where Q is



H/~~~/ \ HN, ~i\ HN S1I\ al S\ 5 N NN HN,

~NX/ NN/OIl N1/ N~ S 0 S <N W 2008/ 042422
Weehs(042307/ 021277 125 NNy | p- i p \ Ifs RCKNU§24Q7/021277
N(S J S NNN ,0NNXN N ONON ,001 N

S, 128
13 R4 13R14 g3
NE RIS R4 R R13 R g1
g_LRM Y R W] R ‘?'L, R13
R4 or
E_Tﬁm o 3 % R'3 NN R'¢
R * r13 R » d\ R 14
R R g4 g3 .
R'® is (-CH2)nsNHC(O)OR'™®;
R'® is alkyl;
B is -CH=CH-
5 Het is aryl, aryl substituted by W, heteroaryl or heteroaryl substituted by W;

and
W is aryl or aryl substituted with the 1 to 3 moieties comprising halogen, alkyl,
-CF3, -CN, -OH or -O-alkyl.

10  20. A compound of claim 19 wherein
R is -NHC(O)OCH,CHg;

ey

>
Het is \J"JJ
and

wl\ ~
X

15 Wis F.

21. A compound selected from the group consisting of:



N/\NNHNNN N N5NI T NN N" Ni ~NN
"r'~ N X' WD 2008/ 042422 PCT/ US2007/ 021277
W?é%“""’dz"ézH HN'- HN or HN HN a~- 0.,, 0 17.P@aI/US2007/021277
conmpound of claim 16 wherein R3 is absent or R3 is H,
5RO is H RO is Hor alky#29 R11 is Hor alkyl; R32
is Hor alkyl; R33 is Hor alkyl; or R32 and R33 are
Q gpnyj ned to form a ringystructure Q b(()ell-wa R1 WNFco.et

~NHCOEt  O=3 “NHCO,Et “‘

HN

~NHCO,Et
NHCO,Et '

“NHCO,Et




Q RO RI1 B 10 Het where Qis R13 R13 R14 R13 R14

R13 R13R14 R13 Rl14 Rlg R14 )R14 Lz, 13 14 R Rl4
WR2AEL2433 or fjv-j,~ R4 ' RI3 R4 13 R4 REET/r!iS%&?&/“ZIW

R13 R14 R1I3 Bis -CH=CH Het is aryl, aryl substituted

by W heteroaryl or heteroat®b substituted by W 15

and Wis aryl or aryl substituted with the 1 to 3

o ni et,i es conprising hal ogen, alkyl, -CF3
rw s KYHCO-ES. A)zéﬁ oNHGD&l m 17 Rhk OoEt
HN 2 422 PCT/ USRDO 7 127 s H,

or - CHS3; ’
-< R33 is Hor -X

“NHCO,Et

“NHCO,Et




Wis F. 10 19. A conpound of claim 17 wherein RSis

absent or RBis H ROis H ROis H 15 Rll s
We39080422R33 are conbined to forma ring struc?GT@S@PWOZlZW

below R10 fin, R9 Rl11 Het where Qis WO

2008/ 042422 PCT/ US2007/ 0212¥31 128 R13 R13 R14 R13 R14

R13 R13R14 R13 14 Rl14 R13 R14 R 13 1la R R14R13 1JSI

or f1" Rl4 Rdl4 R13 R14 , 13 R14 RtR14 Eﬁj{g 5‘14

e.. RIBHEGE( - RS nBNRICHQ). ORCEIE! R

HN 5 Het is &Nyl substitu A
qgfaryl or heteroftr substltuted by Hand Wis
aryk or aryl substltut with the 1 to 3 ngjieties

WNHCO,Et




10 20. A conpound of claim19 wherein R13 is

HCZS)%ﬁa CH3; N Het is " and 15 Wis F. 21,

Weaﬁ% dtd> sel ected from the group consisting oPCTWOWOZIZW
2008/ 042422 PCT/ US2007/021277 129 OH H ,, NHCO2Et 0: 4
HH,,NHCO2Et 0 HH , NHCO2ZEA32HN HHN HOHHHHH N
NNF FFHHHM HHHHHNHC2Et N ,, NHCO2Et N %

HHFIHFi\ NMNEF FF

hEMEEQE08/ 04225 ~NHCO-E

NHCO,Et
NHCO,Et : 2




130 OH H,,NHCO2Et O H H,.NHCO2Et 75'- H H . NHCOREt
HNHHNHOOHOINNFFF N H,%HC02Et M N' H
WORMBEHIE22O er NHH ,.NHCO2Et H S O H 0 H HPCEUSR(07/021277
OHOHOH NNNF FF M HH,.NHCO2EE O |INF WO

2008/ 042422 PCT/ US2007/ 0212733 131 O H H ,, NHCO2Et 0 H
H, K NHCO2Et OHH ,NHCO2Et HNHHNHOHHHH N NN
\|.I|\HI \ FEFF HM HHH HHH NHCOEtﬁt,,NI—mQEtHN H\NHCOZEt

NHCO,Et

JNHCO,Et




N\ \'l ~1 F FF M NHH,NHCO2Et DDS H H Fi

N F WO 2008/ 042422 PCT/ US2007/ 021277 132 0 H H

o 20A HH.NHCO2Et 0 H H .NHCO2Et HN HPENUS2W7/p1277
\ H~ NNI NV\VI VI ~\IF FFHHHMH

H \NHCO2Et N ,, NHCO2E84N ,, NHCO2Et O S H OH
HHHH N NN\ I F FF M HH,.NHCO2E

| NF V0 2008/ 04242 PC?%#§%8@7/02

HCO,Et G‘

6277

NHCO,Et

NHCO,Et
“NHCO,Et

“NHCO,Et “NHCO,Et ~NHCO,Et




133 H H , NNHCO2Et H H , 9%HCO2Et H H , , NHCO2Et OHHN
HHNCHS OHHHOHH ONNNFEFL FF HHo0~S\
WORSHIE22 1 H \ NHOO2Et H H ,\NHCO2Et OH 0 N PFHUS%?W@Z“”
HHHH\ NN N~I1\ 1 F FFHH\NHOO2Et HHH
\NHCO Et HH H 0=0 H 0~N H 239%==<N H NHCO2Et N = 0 N
HHHHHHH NNN FFF 5 W 2008/042422

0 0,
PCT{,US2007/ 021277 13 H A\\“N_ll(-l;gngEtt HH, Y0NHGD2EL \Nl_ll-ié_(SQEt

NHCO,Et

NHCO,Et



OHOOOH S NNEEFE HH., \N

OMNHCO2Et O\ .. \NHCO2Et O-SH O H
WOI200804422 N 1N N L

_ \NHCO2Et H H H NHCO2Et N H \NHOO2Et N H O H
O-HHHH HNHH NNI 8 5 WO 2008/ 042422
PC T/ uszoo7/ 021277 135 H p H , %HO02Et H , YHOORE

HCO2Et HHHH
0

NHOHHHHHH
EFE E H H OPCI/US2007/021277
F

\
HH.
& F

, NHCOREt \ | Hp/ HOHFA HH N/ NN H
\NHCOQEt ’|l,'| WNHCO,Et wNHCOEt
N
F
~NHCO,Et WNHCO,Et
\NHCO,Et

WNHCO,Et




\l ~1 A FFF HHHH N,,NHCOZEt,,NHC(IEtHHNH

NI H,NHCO2Et Fi HHIHNN\I ~~C F %
WO 248045822 1 NHCOREt H ., NHCOREt \ | H S/ HP TUSRY0F021277
\ H NN~~~ C F F F WD 2008/ 042422

PCT/ US2007/ 021277 136 ,\ NHCEREt .,\NHCO2Et N H
.,\NHCOZEtNHH/\IHNHHNNHNHHH N N
I\ H FFFH\\NHCOZEtHNH NHCO 2 Et NHH Nl-m
4NHORZE O ~NHCO,E t

\

~NHCO,Et JNHCO,Et

NHCO,Et
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THV\ NN NI I FF FH.,\NHD2Et <\ HNHN |
F 5 WD 2008/ 042422 PCT/ US2007/ 021277 137 H ., NHCORE
WO 200833t 1 ONHCOREt Nep | H N | H ONE HPET/USp00Z021277
FiF NNNFFF H H,%HOREt g H 9%\HCO2Et NI H
JOMHOO2Et ONH M | H,SFi138HN NNFF F H
ONHCOZEt H
\NHCO,Et

NHCO,Et NHCO,Et

NHCO,Et
“NHCO,Et

NHCO,Et




NHOCE SAN H /N H NN LI FFE_5 10 WO 2008/ 042422
PCT/ US2007/ 021277 138 H . NHCO2Et N , %\HCO2E}

wo HM HN. | HN | H ONHH NNPCNUW“IE"ZIW
FFNH, NHOO2Et / H.NHCO2Et N H \NHCO2Et S H 0 O\
NHN= N INNNNI FF 189

~NHCO,Et ~NHCO,Et “NHCO,Et

WNHCO,Et

«NHCO,Et

“NHCO,Et

“NHCO,Et NHCO,Et




NH, NHOO2Et N, HN H N F WD 2008/ 042422 PC
T/ US2007/ 021277 139 H N H , 9%\HCO2Et N H , %NHCO2Et
WORMSEAYEE / H I/ HN Hhi | | Fi \ \ \ NRFN‘\SZQOWIW
| F\F FH,\NHCO2EE HNHN \ I \ FH NNH

., \NHCO2Et N H , %\HCO2Et N J8HCO2Et HNHCN " Fi H H
NNN FFFHH NH,\NHCO2EtNl .,\NHCO2Et | \ H

.\ NHCO2Et
WNHCO,Et

~NHCO,Et “NHCO,Et

NHCO,Et

and




NHHN N N/ N NNF F F W 2008/042422
PCT/ US2007/ 021277 140 H H , Y%NHCO2Et H O N H

WORISOADR2 HN . NHCO2Et HN HHH H H\ \ N N RCTAUSp007/021277
I\ 1 F FFH OIFH,,NHCO2Et ,\NHCO2Et HN - O\
and N F WD 2008/ 042422 PCT/Ugr007/ 021277 141 22. A
conpound sel ected fromthe group consisting of: OHH
QHHOHH Oz

22. A compound selected from the group consisting of:







'\ 1\ M HH
CNCN \ I\ |

\

N CN /

CNCN HHHMvV HHNHH O-
N Y43 |

N CN CN CN

VD 2008/ 042422
143 OHHQHHO HH O WPHYURY021277




N CN WO 2008/ 042422 PCT/ US2007/ 021277 144 O H H 00 H
0 HNNNHNHHNJlACNCNCN HHH
WHZWS%@% HOHSH HH Fi Fi HFi @%IHSEW"“W
CNCN M HHSH OANHEF N | CNV\D2008/042422

PCT/ US2007/ 021277 145 HHH&#H HH OHHNHHNCH S
00 HHHOOHH




O

\

OOHO=< HHHHH H FCTSR00021277

2008/ 042422 PCT/ US2007/ 021277 146 H

[\

\ HHHHHH HS OHON
CN ON CN.\

\
N N\

N HNOHDO

\
H N
< H

HHN S H1450 H O'OH N N N ON CN CN
" H
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Vv T
HH HH
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\' H

N NHNH
H NPETAYSROOZQR1277

\

CN

HSHS
N H
H OH

\

|
2008/ 042422 PCT/ US2

WR2008(443422 3~
H~NHS Fi

HHH




CN

N N N

5 WD 2008/ 042422 PCT/ US2007/ 021277
N~HOM ON-=hi HH)\
NoH HNS NI Fi HN\ RCTERER021277
N=SH \ Fi NN
148

N H
H H
H N
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e E

042422 PCT/ US2007/ 021277 150 H H
NN HOO - N- H HHNN
HSASNH N. HNN=N PFHUSF?W/OZIW
\ HH NN (H NF N \I

149




CN \ 5 WD 2008/ 042422 PCT/ US2007/ 021277 151 H H N H
NH HI1I1 HNFi Fi H NN NCNCNCN HH N hi

WO 200§/045200 2008/ 042422 PCT/ US2007/ 021277 152PNT/HS$@0F{021277
NNHHII HHNNF N NNCNCN/ CN HHH N\
INL\ I \ HN/ HHNN N 150




N / NN\ / CNCNCN W 2008/ 042422
PCT/USZOO7/021277 153 OHH NHHNHN\ HI H" OH
WR2YME422oN , N ON\ HH O Nz~ H HN H HNPHTGSR007/@1277
and N CN CN 5 23. A pharnaceutical conposition
conprising an effective anotgt of at |east one
compound of claim1 and a pharmaceutically acceptable
carpier. 24. A method om i nhibiting thronbith receptors
N i sing admi nipgte y’to a mammal Yy nged of such

er oscl erosi s, rest-~¢3|s hypertenS|on\\
pectoris, angiogene5|s elated di sorders, dgrhythm a,

arction, gloneruloneohr is, t hr onbot i ¢ st rqKe,
' 6Enbolyt|c stroké oerlphera




vascul ar di seases, deep vein thronbosis, venous

t hr onboenbol i sm a cardi ovascul ar dlsease associ at ed
WR2¥/ ¥ 2one repl acenent t her apy, dlssen1nateHCTnmzm”mzn77
i ntravascul ar coagul ati on syndrone, cerebra
infarction, mgraine, erecti$%2 dysfunction, rheumatoid
arthritis, rheumatism astrogliosis, a fibrotic
di sgrder of the liver, kidney, |ung Rr W012008/ 042422

JS2007/ 021277 NI 54 testi nal tE system ¢

S erythenato'us AUl ti pl e scler ﬁ' t eopor osi s,
3 di sease, actite}fenal failure, "chrlodic rena
renal vascul &  honeostasis, rena i schem a,
i nfl ammati on, di abetes, diabetic Qeur opat hy,
stroke, cerebrgl ischem a, nefd r¢{|s,
nmel anonma, rengl fell carcinoma, W®edropathy, 5
mal ifgnant tunors, neur nEHFOtOXIC

ig. a4 condltlons

iGN uries, Al zhsg
an i nfl ammat di sease or cono on, asthma,
gl abComa, nacul ar degenérati on, psoriasis, endothelia
dysfunction disorders of the liver, kidney or |ung,
i nfl ammatory disorders of the |ungs and
gastrointestinal tract, respiratory tract disease or
condltlon radi ation fibrgsis, endothelial H

\n'tlon 10 pery-odp di seases of
pynptom or res
{0 a mammal in neeoHof such
apount of at | east ORe

i ng admi ni st eNi ng
pnt an effective

P%ry di sorder of

ot her~organ. 27. The nethod of claim 25 wherein the
respiratory tract disease or conditionis 20
reversi bl e airway obstruction, asthma, chronic asthna,
bronchitis or chronic airways disease. 28. The nethod
of claim25 wherein the cancer is renal cell carcinoma
or an angi ogenesis related disorder 25 29. The net hod
of claim25 wherein the neurodegenerative di sease is
Par ki nson's di sease, amyotropic |ateral sclerosis,

Al zhei ner' s di sease, Huntington's di sease or



10

15

Wl son's disease. 30 30. The nethod of claim25
further conprising admnistering at |east two
‘V?ﬁ@pﬂﬁﬁﬁ?ically effective agents. 31. A net ho§CH{US2007/021277

treating thrombosis, atherosclerosis, restenosis,
hypertensi on, angi na pectotd3, angi ogenesis rel ated
di sorders, arrhythm a, a cardiovascular or WO
2008/ 042422 PCT/ US2007R021277 155 circul atory Hli sease

o. Ar copdition, heart fai S A synhf one,

er ul onephri ti :
Q48 thronboenbolyf\ st roke, periph@ra ascul ar

di sgases, deep vein thronbesis, venous
t hronpoenbol i sm a cardi ovascul ar di sease assqggi at ed
wi t h_kor none repl acenent tgerapy, di ssem nat eq
i ntfavgscul ar 5 coagul ati ag_gyndronme, cerebralx
i nfaretion, mgraine, erectfle dysfunction, rheunmgeid
arthrltigy rheumati sm asteoglPlsis, a fibroti
di s¢fdgr of the Iiver, kioﬂgﬂ, lung or intes
system c | upus eryth&matosus, nultiple
sclerosis, osteoporosis, renal disease, acute rena
failure, chronic renal failure, renal vascul ar
honeostasis, renal ischema, bladder inflammation,

' e y, cerebral stroke, 10

, cancer, nelanoma, rena
=~ mal i gnant tunors,

i schem a, ;
i NnoMA, neur opf

conditions or injuries, Algheiner's disease, an

i nfl anpatory di semse or coatintion, asthma, gl aucoms,
ar glegener ati on, dasis, endotheli al

dysfungtion disorders of the |I|iver, kidney or |ung,

i nfl anpat agny di sorders of #he-$Nings and :
gastr estinal tract, 1% rgspiratory tract disease
or comdition, radiation fibrosis, endotheli al

dysfunction, periodontal diseases or wounds, or a
spinal cord injury, or a synptomor result,
conprising admnistering to a mammal in need of such
treatnment an effective anbunt of at |east one

23, CO & '
n

2| ai . QEH?IF . ' . leAs;
addi'tio g]%uggajgi of}gssf:{ﬁﬁar agrzgr{?gﬁg\égfgé%.tﬁ%'ﬁe nmet ﬁgg?!)efast one
compbandno8 tlawh elr anch atgraraaddetiicallyl acceptiibdey aarigrar agent

or agents is selected fromthe group consisting of

t hronboxane A2 bi osynthesis inhibitors, GP IIb/llla

24. anpafethioddT.infhiBRIAGRANAISINABESBR SdPprisilg HRPhiARtering to a
di phosphat e i nhi bi't ors,
mammal in need of such treatment an effective amount of at least one compound of

claim 1.

25. A method of treating thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, angiogenesis related disorders, arrhythmia, a cardiovascular or
circulatory disease or condition, heart failure, acute coronary syndrome, 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
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cycl ooxygenase i nhi bitors, angiotensin antagoni sts,

endot hel i n ant agoni sts, 25 angi otensin convertin
WR9UB4242Ahi bi t or s, neutral endopeptidase inhiBFTa§§w7mzn77

anticoagul ants, diuretics, and platel et aggregation

i nhibitors. 33. The nethod t44 cl ai m 32 wherein the

addi tional cardiovascul ar agent or agents are

mtes‘hﬂbﬁﬁé@d s%t@fﬁlé mﬁbugfeﬁ?}lﬂheﬁﬁﬂéé;@ét 'nﬁ‘@gglﬁa sié‘ﬁé)(béisnlosteogoro&s renal
bi sul fate prasugrel an

cang rel or, ﬁé né{
dlsea%gaﬁum rengl fa1 e nGhTRDIS fenakiailure, senalivaseyliar hameostasis, renal

on 1 808 0 AR BB B R B sk

cereBfET/i4dh2061d/ ARAItE, cadéer3meldiumaptenaticelf calcaioma heuropathy,
wherein the additional  .cardi ovascul ar, agents

are
maligRapt tHROsH§IH a@wr@raﬂ%anwﬁ%wom SRS St eoRgitions or
|njur%@f‘ﬂ?%ﬂeﬂﬁépls Hg%%géoéﬁ %W%hﬁirg s%%%rafr%bﬁamaa éé’th?na5
manmal 1 n nee suc treat an effective anou
glaucdmat masatar degeneation, pdokdsis,@redatndlial ﬁvsquchmrpmm;brs of the
. of. . claiml.in urlfedfor A copmpo of ..
iverckigfing of|ung; fBiiatord eiedrdhys ok hflngs SR BRI Rstina! ract,
respRARYE frachdiskask of conditien, rabdRiiotdlbrbsid Usedbthendl @ykiunction,
non-mal i gnant tissue in a patient conprising
periiafital sRITaFPraVe g 98 @t SRRl opré iriers PUa syaiemtorgesult
ther%cffall:%ﬁ%s@ﬁgarogﬂlﬁ%t ﬁﬂﬁjq &f {0 a %eﬂ%ﬁa}m Pr?%cf’ Bt sUlHtrBRING N effective
amoahtaoi atdeastaheceompound iof Claims1.one or nore of
intestinal fibrosis, pneunonitis, intestinal

mucositis, oral mucositis, intestinal radiation
26. SYTRE phd&ho@'of E%M%Wﬁé@lﬁﬂiéﬁh‘flaﬁﬁﬁaﬁﬂﬁ&%b%‘%r EBndmon is
intestinal radiation exposure. . A net hod

irritapledoewelsyadreneucahnsaliseasen nephrltﬁ 9r arﬁa@lap@m @rmhetm@merapy-

lnduké%(%égaégert gé(g E\‘ﬂg{qﬁaﬁtoﬁg%yﬂeer%f n.?{%gégﬂﬁ‘gﬂ?st?\?l 8¢S, lung, urinary

bladder waistrointedtinaftrati @nother ergaat i ent that wil | be
exposed, is concurrently exposed, or was exposed to

radi ati on and/ or chenmical toxicity; adverse tissue
27. The method of claim 25 wherein the respiratory tract disease or condition is

reversible airway obstruction, asthma, chronic asthma, bronchitis or chronic airways
disease.

28. The method of claim 25 wherein the cancer is renal cell carcinoma or an
angiogenesis related disorder

29. The method of claim 25 wherein the neurodegenerative disease is Parkinson’s
disease, amyotropic lateral sclerosis, Alzheimer's disease, Huntington’s disease or
Wilson’s disease.

30. The method of claim 25 further comprising administering at least two
therapeutically effective agents.

31. A method of treating thrombosis, atherosclerosis, restenosis, hypertension,
angina pectoris, angiogenesis related disorders, arrhythmia, a cardiovascular or
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25 renodeling in a patient that will be exposed, is

concurrently exposed, or was exposed to radiation
WarHBE*22heni cal toxicity; or reducing PCT/US2007/021277
fibroproliferative tissue effects in a patient that

will be exposed, is concurreédsly exposed, or was
exposed to radiation and/or chem cal toxicity,

circIXRy HisbASe éq%ﬁdnﬁbﬁfhé&t wm%rmbbwdn{ drsmé,@/ocardial
anount  of | east one conpound of for 30 4Z.

lnfarAtlmwi@meotﬂlone@mtlmghramtmtlk: stioke; frepabioembolgisrsieake; peripheral

vasttio sy HoCE e REr B TRy ST RLePbOimbsliom, 2 sprdjpvascuter

disehe@ absotIgtetONEO HOfnoé rérﬂédﬁ@#’nénl themf@%‘yeﬂﬂﬁé@a intravascular
PCT/ US2007/ 021277 157 43. The net hod of cl aim 42

coagyffaian synicamee cerairal infasetian. vaigeiBer efertilediysiungtion eumatoid
arth@?s{‘?ﬁéumg |érﬂ”B%tn9§ﬁ'>rs'i§ré fAe6E HrsoF&%r%’f?ﬁé el ﬂm%&ylru{;‘? Pr

on cancer st cancer, ate cancer
intestmat tract, ystgnia hupas, ermleiemamaus cmulﬁpkermxtérosmnoeteopﬁrosis renal

dise g Aule fealai e, uRRtIenal Ir I Bradaau R neMRsRfasis, rena
ischemia, bladder inflammation, diabetes, diabetic neuropathy, cerebral stroke,
cerebral ischemia, nephritis, cancer, melanoma, renal cell carcinoma, neuropathy,
malignant tumors, neurodegenerative and/or neurotoxic diseases, conditions or
injuries, Alzheimer’s disease, an inflammatory disease or condition, asthma,
glaucoma, macular degeneration, psoriasis, endothelial dysfunction disorders of the
liver, 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,
comprising administering to a mammal in need of such treatment an effective amount
of at least one compound of claim 1 in combination with at least one additional
cardiovascular agent.

32. The method of claim 31 wherein the additional cardiovascular agent or agents
is selected from the group consisting of 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 inhibitors.

33. The method of claim 32 wherein the additional cardiovascular agent or agents
are selected from the group consisting of aspirin, cangrelor, clopidogrel bisulfate,
prasugrel and fragmin.

34. The method of claim 33 wherein the additional cardiovascular agents are
aspirin and clopidogrel bisulfate.
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35. The method of claim 33 wherein the additional cardiovascular agents are
aspirin and prasugrel.

36. A method of inhibiting cannabinoid receptors comprising administering to a
mammal in need of such treatment an effective amount of at least one compound of
Claim 1.

37. A compound of claim 1 in purified form.

38. A compound of claim 1 in isolated form.

39. 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.

40. The method of claim 39 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.

41. 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 exposed, is concurrently exposed, or was exposed
to radiation and/or chemical toxicity; or reducing fibroproliferative tissue effects 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 formula |.

42. 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 formula .
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43. The method of claim 42 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.

44. The method of claim 43 wherein the glioma is an anaplastic astrocytoma or a
glioblastoma multiforme.



