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Background of the Invention Field of the Invention The present invention
relates to novel conpounds thaf, functiqQn as proteolytic enzynme inhibitors,
and partic;& rly tong?H&PBYﬁanrﬁAPBBﬁgHamdmﬂ-tmd. Rel at ed Art

Pr ot eases oxyguenidinyl-Substituted Plieny] A céidilides %Pel‘i-ﬁﬂeﬁsgept i de
bonds. Proteases can. be cl assifi%lﬁhg our generic classes. Serine,
thiol or cysteinyl, acid or aspa ) met al | opr ot eases (Cuypers et
al., J. Biol. Chem 257:7086 (1982)). Proteases are essential to a variety
of biological activities, such as digestion, formation and di ssol uti on of
bl ood clots, reproduction and the inmune reaction to foreign cells and
organi snms. Aberrant proteolysis is associated with a nunber of disease
states in man and other mammal s. The human neutrophil proteases, el astase
-and cathepsin G have been inplicated as contributing to disease states
mar ked by tissue destruction. These disease states i nclude enphysens,

rheumatoid arthritis, cor Bk bﬁ%ﬁ?ﬁgﬁl g}EP% arnephritis. (Barret, in
Enzyme Inhibitors as Drugs, Sagrill-dl er, "ed., Uni vewszity Par k Press,

Baltinore, (1980)). Additional proteases such as plasmn, C 1 esterase, C3
convertase,p.ur,0ki nase, pl asm nogen activator, acrosin, and kallikreins play
key roles E;’#rdr??fgfhfmﬁ %gi cal functions of mamals. |In many instances, it
is beneficial to disrupt the functi on of one or nore proteolytic enzynes
in the course ofhe peserdnvéntion| wlaesent nowgl acompovabs O RALERP2S - 2

proteolytic énzyme inhibitors, and particularly to 2 new class of thrombin
inhibitors.

Related Art

Proteases are enzymes that cleave proteins at single, specific peptide
bonds. Proteases can be classified into four geﬁeric classes: serine, thiol or
cysteinyl, acid or aspartyl, and metalloproteases (Cuypers ef al., J. Biol. Chem.
2577086 (1982)). Proteases are essential to a variety of biological activities,
such as digestion, formation and dissolution of blood clots, reproduction and the
immune reaction to foreign cells and organisms. Aberrant proteolysis is
associated with a number of discase states in man and other mammals. The
human neutrophil proteases, elastase and cathepsin G, have been implicated as
contrjbuting_ to disease states marked by tissue destruction. These disease states
include emphysema, theumatoid arthritis, corneal ulcers and glomerular nephritis.
(Barret, in Enzyme Inhibitors as Drugs, Sandler, ed., University Park Press,
Baltimore, (1980)). Additional proteases such as plasmin, C-1 7este'rase, C-3
convertase, urokinase, plasminogen activator, aérosin, and kallikreins play key
roles in normal biological functions of mammals. In many instances, it is
bencﬁcial to disrupt the function of one or more proteolytic enzymes in thé course

of therapeutically treating a mammal,




PCT/ USOhwg k34296 APR 2005 Serine proteases include such enzynes as
el astase (human | eukocyte), cathepsin G plasnmin, G 1 estEFHEW/31193
convertase, urokinase, plasnm nogen activator, acrosin, chynotrypsi rﬂ,ﬁ APR 2005
trypsin, thronbin, factor Xa and kall hkreins. Human | eukocyte el astase is
rel eased by pol ynoi phonucl ear | eukocytes at sites of inflammtion and thus
Is a contributing cause for a nunber of disease states. Cathepsin Gis

anot her’ human n phi] serine.protease. Conmpounds wth the ability to
inhibit the act %ﬁ“& PJP&ﬁ?éé’éc Bﬂf[z) WF%’S“&Y@%%@@Q‘@G (human Jenkanyte),

anti - i nfl arcatlepsiy &f pR&hi&h L0t peatr nt _of. gout, rheunatoid
arthritis and pot herf)_i nf émm?%srté)fgb& gig?z’iscgg‘?etr{agg%ﬂrﬁ“fl%&- P""éﬁ’ﬁ‘?ﬁgﬁ? of
enphysena. My'a‘mr,mymmchgmypsyp%@ﬁr&(ﬂ;m%dt&exgQﬁiﬁﬁﬁ%@h{gh| bitors of
these enzynmes are useful in treating pancreatitis. Inhibitors of urokin-
ase and pl asmi nJg‘é‘Hath%}%Pla&ﬁ@m ¢askd by polymegghongcleardesicicy@s cel | growt h

di sease st ] | rost atj .hypertrophy, prostatic carcinoma:
and psori a??g%s %@?‘?‘ %@%é@&ﬁ%%%‘@ﬁwﬂg tfwadivmbeepf disgase ol e in -

herost at i i statesd CathepRidGIh SnothBfh@SarPnditbbhif 85105 rein, i.nduces a
nunber of effects on platelets, endothel #’]:'31]1‘ ceglpg&ll'?ss%bgh{nmggfe cells,
| eukocyt es, Vitlhirerpbility to inhibit thewctiviey oftbesercatymes 0 exfeetedad i on cascade

t hrough ei T LDLLigasic t hway (contact activation) or the extrinsic
pat hway (a%?ﬁd% '{j}%ﬂm&f{' %@%&Eﬁﬁfﬁﬁa&e %ﬁ&gﬁﬁowua,rh%n@mm and sur f ace,
damage 0 oes iiflanahhtoralisdakess R A Rt L AR RS ERCSHL B, SET | €5 of

I n. ro

bi ochem cal events that converge on thro i T £i bri nogen
ul ti mat el y 3@ APHG are digesévesnzymes. Fhhibitgrs lobithest ennphésonk ushral gt | Y
activates : 1L oyugh uni.que. proteol ytic cleavage of the cell

sur f ace thlrﬁlc? | rg’?étg?soﬁ%‘&@%ﬁﬂﬁ%ﬁ@%ﬁnﬁﬂ%ﬂnwgm&o@wusqf@m 1 270- 277
(1994)), ariel teatiogrexcedsives céll SroWMh BisLsUCl oygh. a_feedhack

mechani sm _  Thus, |§nhi bitors ofsgrt hront?i n fﬁﬁg¥i%ﬁﬁh%vg3?%rp58§&q c potenti al

in a host M¥PerEaphY. Hvestatic carcingrda amhpsosrds.ovascul ar di seases.

The serine protease thrombin occupies a central role in hemostasis and

thrombosis, and as a multifactorial protein, induces a number of effects on
platelets, endothelial cells, smooth muscle cells, leukocytes, the heart, and
neurons. Activation of the coagulation cascade through either the intrinsic
pathway (contact activation) or the extrinsic pathway (activation by exposure of
plasma to a non-endothelial surface, damage to vessel walls or tissue factor
release) leads to a series of biochemical events that converge on thrombin.
Thrombin cleaves fibrinogen ultimately leading to a hemostatic plug (clot
formation), potently activates platelets throu gh a unique proteolytic cleavage of
the cell surfac.é thrombin receptor (Coughlin, Seminars in Hematology 31(4):270-
277 (1994)), and autoamplifies its own production lthrough a feedback
mechanism. Thus, inhibitors of thrombin function have therapeutic potential in
a host of cardiovascular and non-cardiovascular diseases.
Factor Xa is another serine protease in the coagulation pathway. Factor ) -
Xa associates with factor Va and calcium on a phospholipid membrane thereby
forming a prothrombinase complex. This prothrombinase complex then converts
prothrombin to thrombin (Claeson, Blood Coagulation and Fibrinolysis 5:411-
436 (1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl 1):S47-S58
{1994)). Inhibitors of factor Xa are thought to offer én advantage over agents that



Factor Xovg t her serine protease in the coagul ati on pat hway. FacfldrAPRXANS
associates wth factor Va and cal ci um on a phosphol i pi d ne@gbUsneitdrer eby
form ng a prothronbi nase conpl ex. This prothronbi nase conpl ex then converts
prothronbin to thronmbin (C aeson, Bl agad Coagul ati on and Fibrinolysis 5:411-
436 (1994); Harker, Blood Coagul ation and Fibrinolysis 5 (Suppl 1):S47-S58
(1994)). Inhibitors of factor Xa are thought to offer an advantage over

agent s t hatdgiyd&i10 24 : PCTI USOL/ 31249 -3 directly inhibit

t hrombi n si nce gi r@??ﬁ?%@‘gﬁnbsﬁﬁ@i:nﬁg?@’{oﬁgn E?‘i‘q?]ifori)%ﬁﬁ}?mli sgnificantint  new

t hr onbi n  geveer drombin( genbietivh (BefRovitsT AROTandD y 13)4 - 1536
(1994); Har ll<§§ Bl ood Coagul g%?on and Fi %Q@ngﬁzﬁb'gg?égﬁg%z“ﬁgéﬂ SH8
£1994)) . i i394 Hartkeyndieadt Conpdintign mewinBibsinblysisi Bt(SayASEMALgET Onbi  have
been previ(??%g reported. These inmagi ng nmet hods use conpounds that are
detectably ab€led with radi oactive or paramagnetic atons. For exanple,

Pl atel ets | abel ad vivpidi ; ' .ln-111, can be enpl oyed as an
| magi ng agent for detéebcn%):gtﬁcg t%r%r{g?ﬁl%q%ﬂﬁlr@vﬁcu@ PG} haVe PEGTHNnh Res.

9: 345 (197 @Fevigushereported. dhese inigingnobiydRRe 33Bpbk 2ok areﬁégac:{a'ﬂw’ mbol ytic
enzyme strept, ki nﬁgﬁdléabel ed with Tc-99m has Been proposed as -“an i magi ng
agent (\Wng, %dlél PRCUKROT Pagamagnetic atopuso &0y yxaniie; platkleisiabelgadi ng domai ns
of Staphyl @gfcaies : .V of ein | abel ed. ' with the gamm

emtters, 1-125 a%%%?%‘f?%nawg%’e%{r? %ef 8%8@’88& a3 A0 YRaginEyagegkders (Pang,

U.S. Pat entelketingthorabig¥hakos, 8.1, Jer al\IMRSHBRA. 9:335 {1998 PedehAY O

speci fici tYVef% fiﬁ@%@(}% contrast to fibrinogen) and I'abel’'ed™with Tc-99m
have been prgpég“éy A g%)?lgﬂ?fd@mb((lmymem@mhndsb&bcﬁdwﬂm No.

5, 024, 829 ([¢99H) hadaRbn .S :Pat.. No. 4,980, (.1990)). The use of
the paramagnetic cont rggtt)@r?gd fgear?} ,ng%%ﬁgﬁ?tuﬁ?‘:’“g’lé%- Patent”No.

di et hyl enefAl8858 6108/ aBbetitrn-binditg domaie 8NDLEHIS1JBEARANFE, BIRALNY of

patients t 51%%1% % Bﬁelw{v? t %l HJSIIII]?a I:u%x’rtte?s(,:iﬁgﬁ and I-131, have been proposed
as imaging agents (Pang, U.S. Patent No. 5,011,686 (1991)). Monocional
antibodies having specificity for fibrin (in contrast to fibrinogen) and labeled with
Tc-99m have 'becn proposed as imaging agents (Berger ef al., U.S. Patent No.
5,024,829 (1991); Dean et al., U.S. Pat. No. 4,980,148 (1990)). The use of the
paramagnetic contrasting agent, gadolinium diethylenetriaminepentaacetic acid
in magnetic resonance imaging of patients treated by thrombolysis for acute
myocardial infarction has been reported (De Roos, A.etal.,Int. J. Card. Imaging
7:133 (1991)). Radiolabeled and paramagnetically labeled alpha-ketoamide
derivatives h-ave also been proposed as thrombus imaging agents (Abelman ez al.,
1.S. Patent No. 5,656,600).

A need continues to exist for non-peptidic compounds that are potent and
selective protease inhibitors, and which possess greater bioavailability and fewer
side-effects than currently available protease inhibitors. Accordingly, new classes
of potent protease inhibitors, characterized by potent inhibitory capacity and low
mammalian toxicity, are potentially valuable therapeutic agents for a variety of

conditions, including treatment of a number of mammalian proteolytic disease
states,



nyocardi al infarction has been reported (De Roos, A et at, bit. [fb" %ﬁrﬁh

| magi ng W@ 02/2882§ 1991} ). Radi ol abel ed and paranmagneti cal | deﬁﬁ%Jlﬁ(fu APR 2005
al pha- ket oam de derivatives have al so been proposed as thronbus™i r?ragi ng
agents (Abelnman et at, U S. Patent No. 5,656,600). A need continues to

exi st for non-peptidic conmpounds tha#4-are potent and selective protease

I nhi bitors, and which possess greater bioavailability and fewer
side-effects than currently avail able protease inhibitors. Accordingly, new
cl asses of potent proteasyiditiibi,t . erized by potent inhibitory
capacity and | ow manmmal i a-%uitdg&%z t@ﬁgrﬁmm all'y val uabl e therapeutic
agents for a variety of conditions, including treatnment of a nunber of
manmal i an proteol ytic di sease states. WO 02/28825 -4 Sunmmary of the
Invention 0 6 Abke2@oSentrMugationl 249 difeetadr el@eﬂiovbﬂvﬁ‘iﬁfﬂo?gﬁ&jﬁ directed to °
novel amn Q di nyl - adméig(?)%%ani_dj nyl -, 4nd al koxyguan nyY-’subst I tuted
phenyl acet am g8 W‘“n@“ papidinyleybstisutedpheoylacotaimde lavingpr ocesses
for preparf f The noyel conpounds of the present,

i nvent i onorgd?gnggggﬁ%mi hi ?Otg@gmég%r%P%’tcgﬁgﬁ OT PACRSEIE spmpoppdsefi n- | i ke
serine proFfemmds]. Thehowd cahysmids wogieresehf RS i.Apapl asmin and
factor Xa. tCertai n of the co?rp(_)un_ds eQJI\/bit Mgﬁ%%g@gﬁlgmg@?ﬁsvi ty via
direct, seleRtlSASES: sapesiallyotayrsin-like Gedbien praseases; esuch mt ehyBdirgssds usef ul

forforninguﬁ;mp : | it hrogbotic activity. Al so pr.oy’ided are
net hods of Inhiﬁﬁﬁ?{ﬁgﬂ?ﬁi&?@g%ﬂ?&; SbERr Serair 8f dn Gameounds gxbibitnal  and .
met hods  of antitleatribogc téetionp ast Hirebs WRRRITe iSkibAIG of AELADLS S 9L

i nfl armati.op i&aa manmal by admi nistering an effective anountcof a
conpound Jf*EGFEMHates usefutfprforming somppurids bhvidg antshrombptisictivay, AR | nhi bi ti ng
| oss of bl[ﬂ@didedammethods of inhibiting or treating aberrant proteolysis in a mammal

and methods of treating thrombosis, ischemia, stroke, restenosis or inflammation
ina mamma] by administering an effective amount of a compound of Formula I.

‘The invention includes a composition for inhibiting loss of blood
platelets, inhibiting formation of blood platelet aggregates, inhibiting formation
of fibrin, inhibiting thrombus formation, and inhibiting embolus formation in 2
mammal, comprising a compound of the invention in a pharmaceutically
acceptable carrier. These compositions may optionally include anticoagulants,
antiplatelet agents, and thrombolytic agents. The compositions can be added to
blood, blood products, or mammalian organs in order to effect the desired
inhibitions. -

Also provided are methods of inhibiting or treating aberrant proteolysis
in a mammal, and methods for treating myocardial infarction; unstable angina;
stroke; restenosis; deep vein fhrombosis; disseminated intravascular coagulation
caused by trauma, sepsis or tumor metastasis; hemodialysis; cardiopulmonary
bypass surgery; adult respiratory distress syndrome; endotoxic shock: rheumatoid
arthritis; ulcerative colitis; induration; metastasis; hypercoagulability during
chemotherapy; Alzheimer’s disease; Down's syndrome; fibrin formation in the
eye; and wound healing. Other uses of compounds of the invention are as
anticoagulants either embedded in or physically linked to materials used in the

manufacture of devices used in blood collection, blood circulation, and blood



pl at el et ’Oci}?hi biting f'or mati on of bl ood pl atel et aggregates, inhibiting

formatio 2% n, inhibiting thronbus formation, and iv(rmgxmjlﬁﬁt

r-nbolus formation in a mammal, conprising a conmpound of the inverttARRN00HN

a pharmaceutically acceptable carri er . These conpositions nmay -optionally

i nclude anticoagul ants, antiplatel et agents, and thronbol ytic agents. The

conpositions can be added to blood, blood products, or mammalian organs in

order to effect the desjired inhibitions. '. A so provided are nethods of

i nhi bi ting %‘?“’%‘Féb@\ Rgakeers Bleed giabisisaraphines, blooduolfestivalsyriggd ap@t hods f or

treating mgﬁ@iﬂic%hﬂn@é%&%t&ﬁﬁ” unstabl e angina; stroke; restenosis; deep
—di ed

vei n thronbosis; ssem na i ntravascul ar coagul ati on caused by trauma,

[ t Thd debRtdnsa i Ry . “ébg ;
sepsis or tunor aytionsilsdiatRdia] Yeiy ‘3tf§§‘fe§h§1ﬁ§h%3 ar g&l}zs surgery

adult respiratory distress syndrone; en

arthritis; Qfl&&pdegevia & ohanuingt by adtachidg 0N then®irfiek gt cBVﬁQﬁ@P%gul ability
during chc—i{gﬁt ﬁ@arlg ; Al zhei ner' s di sease; Down's syndrone; 1iDbrin
formation i'n The e?c%ao‘bﬁ;ﬂdhﬁéé{?ﬂ%: Ot her uses of conpounds of the
invention are asp aaddtherR3684! i r,.enb ed in or physically linked to
material s used in the nu’f@%@%?egllt%@ %%’ng’gf%%ﬁ“ﬁoﬁmﬁ%whmé@rﬂ ection,

bl ood ci r c wseftl Sor,in aivd ilmaging of\BrORAbRR33Rammal 1/ R, 2005 st or age,
such as ca&@eeters bl ood di al ysi s nmachi nes, B%glgﬁglégﬁécéﬁpﬁﬁn% i nges and
tubes, bl od% PFHEY lxentignowhich i¥irapably efithetng déteated oulsiddesie aodpt hod f or

reduci ng t PgefeRte HRRBBMLSH . surface | manmal by attaching to the
surface, either coval gﬁ?lﬁemésrcomr%%%n SPBRE ,OngBWﬁ%HH’eBFOQW i nventi on.

I n anot her aalsfrstable label, probsie ntradioactné bOparkBesiedieStdz@NPOSi ti ons which are
useful for in vi vo%ﬁa ing of thronbi in a mammual, conprising a conmpound of
e

the present inveRe? thegpresapinyeation piyvideg difgbexticedmpusisbie the body..
which are useful for in vivo imaging of thrombi in a mammal, comprising a
pharmaceutically acceptable carrier and a diagnostically effective amount of a
cornpound or composition of the present invention.
In another aspect, the present invention includes methods which are useful

for in vivo imaging of thrombi in a mammal.



Preferr egodf 7_{aw%grrpositions' conprising a conpound of the present invention
and a detec e label, such as a radioactive or paramagPet/usoiaigm | n
another aspect, the present invention provides diagnostic conpositions
which are useful for in vivo inaging ﬁf thronbi in a manmal, conpBibsAiPRGIG
phar maceutical ly acceptable carrier and a di agnostically effect I ve anount
of a conpound or conposition of the present invention. In another aspect,

the present inve |or | udes met hods which are useful for in vivo
i magi ng of ¢ hr oneieied Liescriptionefithe Pecforrad PiiibbBiiehiesd 0 6 APR 2005
Det ai | ed Descrlptlon of the Preferred Enbodi nents Conpounds of the present
I nvention include conpounds of Formula I: R5 1 HRa Rn or a solvate,

hydrate or pharr@@ﬁ b abl salt hereof; wherein: Wis
hydrogen, R, %?dn‘fi% %ap%‘%ﬁlg eCO@IF}(“@}}‘!QOfBﬁmuIaI
(R)2CH(CH2), NHC(O) wherein s |§ 0-4 R‘ s R2, R2(CH2), C(R12) 2, wher e 't
is 0-3, and each R12 can be theRSame or dlfferent (R2) (OR12) CH(CH2) P, .
where p is 1-4, (R2)2( iI%QC(CH)P \M‘Lereplsl4 R2C(R12) 2(CH2) 1, .
whereint is 0-3, and ea aq_peithe same or different, wherein
(R12)2 can also forma ring

- R®  R"
or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:
W is hydrogen, R', R'0C(0), R'C(0), RY(CH,),NHC(0), R'S(0),, or

(RY),CH(CH,),NHC(0), wherein s is 0-4;
Rlis

R?,

RYCH,),C(R™),, where tis 0-3, and each R can be the same. or different,

(R*)(OR)CH(CH,),, where p is 1-4, |

(RZ)Z(OR”)C(CHz)p, where p is 14,

R*C(R'),(CH,),, wherein t is 0-3, and each R" can be the same 01'.
different, wherein (R'2), can also form a ring with C represented
by C,, cycloalky]

RZCFZQ(R‘Z)z(CHz)q, wherein q is 0-2, and each R' can be the same or

; different, Wherein (R'%), can also form a ring with C represented
- by C, seycloalkyl,

R2CH20(R”)2(CH2)q, wherein q is 0-2, and each R' can be the same or
different, wherein (R'?), can also form a ring with C represented
by C, 4 cycloalkyl, -

(R*),CH(CH,),, where 1 is 0-4 and each R? can be the same or different,
and wherein (R?), can also form a ring with CH represented by
Cy cycloalkyl, C,.,, bicylic alkyl, Cio.6 tricylic afkyl, or a 5- to
7-membered mono- or bicyclic heterocyclic ring which can be
saturated or unsaturated, and which contains from one to three

heteroatoms selected from the group consisting of N, O and S,



by C3-9 b‘ﬂ &gsyl R 2 CF2C(R 12 )2(CH2)q, wherein q is 0-2, and each R12
can be the sa or different, wherein (Rl)2 can al so forn}‘é‘TﬁJ'sﬂﬂsl‘%th C
represented - by C3-9cycl oal kyl, R2CH2C( R12)2(CHZ)q, wherein q 1§ %- 2, and
each R12 can be the sanme or dlfferen*, wherein "R12)2 can al so f(p§ HPIWUUS ng
“wWith Crepresented by C3-9 cycloal kyl, (R2)2CH(CH2)" where r is 0-4

each R2 can be the sane or different, and wherein (1)2 can al so forma
ring with CH rep%ﬁ ted by C3-9 cycloal kyl, C7-12 bi cyllc al kyl, C10-16
tricylic alkyl ( » Whereippisdser ed nono- or bicyclic heter ocycl ic ring

whi ch can be nsat uyr and ich contains fromone to
three heteroatmse@ﬁfe&#’feﬂ’rﬁls QP@)Gﬁphc%pn@Dshﬂhhg sarhe Niff@end S, WO
02/ 28825 -7 PCT/ USOL/@det4f wherein p is 2-4,
(R2) 2CF(CH2),, wherein r |s(ﬁ - CéPa Q%R@%ﬂﬁ)‘b%WW%@ﬂ@)ﬁCﬁer ent,

wherein (R2)2 can al sycloalkpd, &l; |1|si td RI RRSA Cyd oal kYl ,
Cr.12 bicyclic alkyl,, Cl0 16 tl’zl cycd?cc lf(iiﬁk mﬁ or aﬁgqlkl&y (:'(;{375l fher ed m)no-

or bicyclic heterocydrmgmperad mgapc pr b@iﬁclhjehetsmtwl&tm@g ahichnGatpy at ed, and
whi ch contains fromQq ergat.Q sel ected f4m the group
consisting of N, 0 a ﬂ gtt&i\/\%ere&sxq ' @ ‘g“’}ﬂ‘r’?@mﬂni@mmly@ toRBrées phenyl ,
napht hyl , or bi phenyhateaﬁnims:s‘eledau nh the ISP &rstshg 3¢ & O and s

(RY,CH CHZ—§
nacn,)sw/g

wheresisQor1, or
RzCcm(Rn)z;
R?is

phenyl, naphthyl, or biphenyl, each of which is unsubstituted or

“substituted with one or more of C,_, alkyl, C,., alkoxy, halogen,
) hydroxy, CF,, OCF,, COOH, CONH,, or SO,NH,,

a 5- to 7-membered mono- or a 9- to 10-membered bicyclic heterocyclic
ring or non-heterocyclic ring which can be saturated or
unsaturated, wherein the heterocyclic ring contains from one to
four heteroatoms selected from the group consisting of N, O and
S, and wherein the heterodyc]ic or non-heterocyclic ring is
unsubstituted or substituted with halogen or hydroxy,

Ci.1o alkyl, unsubstituted or substituted with one or more of hydroxy,
COOH, amino, optionally C,, alkyl substituted aryl, C,,

cycloalkyl, CF,, N(CH,),, heteroaryl, or heterocycloalkyl,
CF,,



"substit e with one or nore of Cl4 al kyl, Cl-4 al koxy, hal ogen, hydroxy,
CF3, OCF3, > CONH2, or "SO2NH21 a 5- to 7-nenbered nON@ryAisedsag t O

10- menber ed bicyclic heterocyclic ring or non-heterocyclic ring %r:ysc‘p? ?@@]n
be saturated or unsaturated, wherein the heterocyclic ring contalfsARR
one to four heteroatons sel ected frofithe group consisting of N, 0 and S,
and wherein the heterocyclic or non-heterocyclic ring is unsubstituted or
substituted with_hal ogen or hydroxy, Cl-12 al kyl, unsubstituted or
substituted wt hcunfé’cghﬁl_ rumsulpstingtel aospbstite@Nittagdyno, optional ly C13 al kyl

substituted aryl, C3:9 ,.cyeloal kyl, CF3, N(CH3)2, heteroaryl, or
_het er ocycl oal kylg-'§§¥cwg¥lﬁ%825 -8 PCT/ US01/ 31249 0 6 APR 2005 C3.9

cycl oal kyl, unsubst ig; atﬂh:subst ituted with aryl, C7_12 bicyclic alkyl,
or O 16 tric‘yclllﬂc':‘5 aﬁgﬁé; 1 is -NH or -0-; R3, R4, RS and R6 are

i ndependentYys iNHaga; al kyl, cycloal kyl, al kenyl, alkynyl, optionally "
substi t ut edR,ﬁ‘gyg optionally substituted aralkyl, ~optionally substituted
het er oaryl , > F‘R‘?R, mﬁy’ﬂie@ﬁwﬂnﬂwwtygcnaﬂkybxmoﬂhﬁeﬂkg{m% hal ogen,.
‘hal oal koxy, hydr.ox: g!ﬁiyl vano, nitro, -CR2R', -CHZOR' or -OR’, where R,
in each inst anced,%l}ss | nﬁ%‘f)sg%@gﬁt » SROILy | Spbstisytes, aralicyl,noptidoallyor C3_9
cycl oal kyl wher esubstiwtedhéterodr?, AhleticyOhydrot | roups nay
optionally have one ornore ﬁsatura P ons. 9{alk8¥§,a?ﬁb@f]1-,e1%or XY,

alogen, haloalkoxy, hydroxyalkyl, cyano, nitro, ~CO,R*, ~CH,OR* of

~OR’,
where R, in each instance, is independently one of hydrogen,
Cixz alkyl or C,, cycloalkyl wherein said Cy.rz alkyl or G,
cycloalkyl groups may optienalty have one ormore unsaturations;
R is hydrogen, alkyl, or alkenyl;
R2is
hydrogen or halogen,
phenyl, naphthyl, or biphenyl, each of which is unsubstituted or
substituted with one or more of Cy4 alkyl, C,, alkoxy, halogén,
hydroxy, CF,, OCF,, COOH, or CONH,,
- a 5- to 7-membered mono- or a 9- to 10-membered bicyclic hetérocyc]ic
ring which can be saturated or unsaturated, and which contains
-from one to four heteroatoms selected from the group consisting
of N, O and S,
Ciz aikyl, unsubstituted or substituted with one or more of hydroxy,
COOH, amino, Cq,, ary), heteroaryl, or heterocycloalkyl,
CF,,
- Gy cycloalkyl,
C,.; bicyclic alkyl, or : -
C,0.16 tricyclic alkyl;



R' is hydrogen, alkyl, or alkenyl; Rl12 is hydrogen or hal ogen, phenyl,

napht hyl W@2/1g8pthenyl , each of which is unsubstituted or _substituted with
one or nore of Cl.4 alkyl, C A alkoxy, halogen, hydroxy, PCYS01&3249  cooN,
or CONH2, a 5- to 7-nenbered nono- or a 9- to 10-nenbered bicycli @6 APR 2005
heterocyclic ring which can be saturgated or unsaturated, and which
contains ' -fromone to four heteroatons selected fromthe group consisting
of Ny, 0 and S, C-12 al kyl, unsubstituted or substituted with one or nore
of hydroxy,Bi@@l&btediﬁbﬁqmg%uﬁéoﬁﬁ’i%[ Jpeteroaryl’, or heterocycloal kyl, CF3+
C3.9 Cycl oal kyl, C7-12 bicycl a ;?F or CIlP16 tricyclic alkyl; WO

02/ 28825 -9 Bis selected fromthe group consisting of: RL3 Re X-N, _N, NR

or PCT/US011312 6 APR 2405 erein R, Re, R9, and are
i ndependent | 3%/‘; [%r'% ﬁ',% al i‘?l : ggal kyl, aryl, hydr |, am noal kyl
monoal Kyl am{\e&%%?(kw Liaal kyl. or
| A e
) NR® R R R4 |
R¥

wherein
R’, R®, R®, and R™ are independently hydrogen, alkyl, aralkﬁ, aryl,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or
carboxyaikyl;
or R” and R® are taken together to form ~(CH,),~, where
uis 2 to 7, preferably 2 to 5, while R® and R" are defined
as above;
or R’ and R'° are taken together to form —(CH,),~, where
Vvis 2 to 7, preferably 2 to 5, while R” and R® are defined
as above;
or R” and R® are taken together to form ~(CH,),~, where
yis 0 (a bond) or 1 to 7, preferably 0-4, while R® and R™
are defined as above; B ‘ .
.X is -O-, -NR™_ or -CH=N- (\;vhere N is bonded to NR*®) where
; _ ‘RY¥ is hydrogen, alkyl, cycloalkyl or aryl, wherein said
. alkyl, cycloalkyl or aryl are optionally substituted with
amine, monoalkylamino, dialkylamino, alkoxy, hydroxy,
carboxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, aryl, heteroaryl, acylamino, cyano or .
trifluoromethyl;

R, R°andR°are independently hydrogen, alkyl, hydroxy, alkoxy,
aryloxy, aralkoxy, alkoxycarbonyloxy, cyano or -CO,R¥,
where R¥ is C,,, alkyl, C;, cycloalkyl, C,,, aryl,
Co.14ar(C, ;) alkyl, ‘



carboxyal kyl; or R and R8 are taken together to form-(CH2)~-, where u S
2 to 7, Wp@a@mmy 2 to 5 while RO and R10 are defined gé}.@g@l\ﬁel

and R10 are taken together to form-(CH2),-, where Vv is B‘Peferably
2tob5 while R and R8 are defined as above; or R and RO are t@EeypR 2005
together to form-(CH2)y , where y-i18 0 (a bond) or 1 to 7, preferably
0-4, while R8 and R10 are defined as above; Xis -0-, -NRIO, or -CH=N-
(where Nis bonded to NR13) where ' RI18 is hydrogen, alkyl, cycloal kyl or
aryl, wherein said alkyl, cycloal kyl or aryl are optionally substituted

wi th am no, nonoal kyl a Oal kyl am no, al koxy, hydroxy, carboxy,

al koxycar bonyl ; aryl oxycarb yI al koxycarb |, @ryl gheteroaryl,

acyl ami no, cyano or tE{flu thyl; R Rb a ar |ndependently

hydr ogen, al kyl, hydroXy aIkon, aryloxy, aral kdxy, al koxycar bonyl oxy,
cyano or -CRR', wherge’RWits Cl-12 alkyl, C3.9 clici oafkyl, C8-14 aryl, .
C6- 14ar (Cl-12) al kyl, WO 02/28825 -10 or PCT/USOL/ 31249 0 6 "APR 2005 where
R and Rf are independently hydrogen, Cl1 6 alkyl, C2-6 alkenyl or C6_14 ~

aryl, Rg is hydrogen, Cl_Gal&it andReLe independently hydrogen, C, 4 alkyl,
' Cy alkenyl or Cyy, aryl, RE is hydrogen, Cysatkyl, C, ¢
alkenyl or C, ,, aryl, R" is hydrogen, C, salkyl, C, . alkenyl
or Ce., aryl, and R’ is Cq,,ar(C, 1,)alkyl or C, ,, alkyl;
1 is from zero to 8; and

m is from zero to 6;

R® is hydrogen, alkyl, alkenyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,
monoalkylaminoatkyl, dialkylaminoalkyl or carboxyalkyl;

R" and R® are independently hydrogen, aliyt, cycloalk.yl, halogen c;r
alkoxy; and

R’ and R" are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy,
alkoxycarbonyl, cyano or -CO,R/, where R! is 'Cl_u alkyl, C, cycloalkyl, C,,
aryl, Cqar(C, 1 )alkyl, halo(C,.,,)alkyl or

Re. O

where R®, Rf and R¥ are independently hydrogen or C,_,, alkyl.
- Compounds within the scope of the present invention include those for
which:

R? R*, R® and R® are independently hydrogen, C1.12 alkyl, C, 4 cycloalkyl,
halogen, C, ., alkenyl, C, ,, alkynyl, optionally substituted C,,,
aryl, optionally substituted Ceraar(Cy )alkyl, optionally
substituted heteroaryl, halo(C,_,,)alkyl, Ci.izalkoxy, Cg ,, aryloxy,
heteroaryloxy, halo(C, )alkoxy or hydroxy(C, ,,)alkyl;

R* is hydrogen, C,.,, alkyl or C, ,, alkenyl;



al kenyl g;q:\&? é4 aryl, WS hydrogen, C -6 alkyl, C2.6 al kenyl or C614
aryl, an 1882%s5- 14ar (CL. 12)al kyl or Cl-12 alkyl; nis ptpricdffi9set 08; and
rnis fromzero to 6; R13 is hydrogen, alkyl, alkenyl, aralkyl, aryl,
hydroxyal kyl, ami noal | cyl, nonoal kyl am noal kyl, dial |l cyl am noal kyl) §ogpr 2005
car boxyal kyl; R14 and R15 are indepeidéntly hydrogen, alkyl, cycloal kyl,
hal ogen or al koxy; and R16 and R' are independently hydrogen, alkyl,

al koxycarbonyl, cyano or -C&2R , where R is

hydr oxy, al koxy, ,ar yl.0x

d 12 al kyl, CB.Bvc;yﬁ?b oﬁ?k?{“,i RO mte iadgpend@ﬁlylélwd&?en,lmjglﬁk 1, :

hal o(C] _12) al kyl or V\ﬁererﬁg, Rf arid are independently drogen or d _12
al kyl . _Conpounds wi t hen«dh&1408P ef Gone pradenhyidnoxy(Q,op)alkyl, ude t hose
for which: R3, R4, Romapg(@o, ang.jn nt hydr oge 12 al kyl, C3.9
cycl oal kyl, hal ogen, _02_2% lé'lzkeﬁ%, d%gﬁggéhlth?mﬂﬁ&ngmyﬂsubst i tuted
C6-14 aryl, optional Mﬁghﬂtyﬂamihe(dj,_@ajﬁﬂ,a@(&;bo}@@lll%éﬂkxl.opt i onal |y

Substi tut edhetengﬁr. %1 h Ig(cg) 12)yl, C1 12 al koxy, "Cb-14 aryl oxy,
het er oar yl oxy, I E?@VI Qﬁlmyﬂﬁmmeﬁﬁpﬁwmﬁsﬁﬁﬁdﬂm ydr ogen,
Cl-12 al kyl or C2-20 gl : /28825 PCTI US0]1/31249 0 6 APR 2005 R7,
R8, RO and Rl are indepﬁésﬁgtyrﬁ%?ﬁ&ﬁr off@n0 g _Iligﬂg%éyu)alkylammo,

C6- 14ar (G . 12) al kyl , 1 ind) @5912 : i 1. 12) al kyl ,
nono( ECi:rl(_12) al L;I a?/n' no?é]plll?gglml?ull, ydlé?g(%éll 1 5a?‘%"§§*ﬁ ﬁ%‘%&?g 13 kyl)fi o¥

carboxy(C _12)al kyl ; REOAYaarbonalkyl C 3,9 ayoilant ¥elar®odprla aryl,
each of which is opti@n
pti@r ,?Jr&d,,m)alkoxycarbonyl, Cesaryl, Cs o heteroaryl, acylamine,
cyano or trifluoromethyl;
R®, R® and R° are independently C, ,, alkyl, Ci. alkoxy, Cg,, aryloxy,
Ce.1aar(C, pp)alkoxy, or C, 5, alkoxycarbonyloxy;
R¥i5 C,,, alkyl, C, , alkoxy, Cq aryloxy or C, , alkoxycarbonyl;
R and R* are independently Ciiz alkyl, Cy 5 cycloalkyl or C, ,; alkoxy;
and |
R'® and R" are independently C,_, alkyl, C, 4 alkoxy, Cg,, aryloxy or
C, 2 alkoxycarbomyl.
Preferred compounds of Formula I above are those for which Y is -NH-
or i‘502}‘1-.['1-.

A preferred subgenus of compounds of Formula I above are those for
which B is

p7 RORS R10 R¥ Re

! i
X-—N N
\n/ ~ Rb ,
n
NR¢®

where R™-R™, R"® and R*-R® are as defined above.

Another preferred subgenus of compounds of Formula I above are those
for which B is |




substi t%(gg with am no, Mono (Cl -1 2)al kylam no, di:(Cl112)al kyl annno,

Cl-20 al %ﬂssﬁ droxy carboxy, C-20 al koxycarbonyl, é@ 01/312

aryl oxycar bonyl, C6.]4ar (Cl-20)al koxycar bonyl, C6a4 aryI S_Ld r11eteroaryl
acyl am no, <cyano or trifluoronethyl; R R and R are independent 0yb ABR 0%
al kyl, C,.20 al koxy, C6_14 aryl oxy, ‘1%6a4ar(CI - 20) al koxy, or C-20

al koxycar bonyl oxy; R13 is Cl1.12 al kyl, C-20 al koxy, C614 aryloxy or Cl-20
al | coxycarbonyl; R14 and R15 are |ndependently a 12 al kyl, C3,9

cycl oal kyl or Cl-20 al koxy; and R16 and are |ndependently C-12 al kyl,
C, _2, al koxy, C6_,4 aryloxy or xycar bonyl . Preferred conpounds
of Fornmula | above are tho S -NH or -SO2NH-. A preferred
subgenus of conpounds of re se for which Bis Ra | N
Il Ro NR where R -R10, R 3 o R a Nd' i ned above. Anot her 0
preferred subgenus of conpouhds of A8t mul al ia}bove are those for which Bis
WD 02/28825 -12 Rte , PCTIUS01131249 0 6 APR'2005

where R®, R™ and R“-RY are as defined above.

Preferred compounds of Formula I above are those for which W is R},
where R is R? and R? is either optionally substituted phenyl, optionally
substituted naphthyl or C, , alkyl substituted with aryl.

Preferred compounds of Formula I above are those for which R' is
R’CE,C(R"),(CH,),.

Preferred compounds of Formula I above are those for which RS is Cp ¢
alkyl or halogen. More preferred compounds within the thn'd preferred subgenus
are those for which R® is methyl or chloro, including compounds for which R¢ is
chloro while R? is fluoro.

Preferred compounds of Formula I above are those for which R is
hydrogen.

Preferred values of R® R® and R® in Formula I are independently -
hydrogen, hydroxy, C, calkyl, C,. alkoxy, cyano or —-CO,R", where R, in each
instance, is preferably one of C,.alkyl, C,;cycloalkyl or benzyloxycarbonyl.
Suitable values of R, R® and R include hydrogen, methyl, ethyl, propyl n-butyl,
hydroxy, methoxy, ethoxy, cyaro, -CO,CH;, -CO,CH,CH, and
—CO,CH,CH,CH,. In the most preferred embodiments, R?, R® and R* are each
hydrogen.

Also preferred at R®, R® and R is the group -COzR"’ where R" is one of




where R9, R10 and R 4-R 7 are as defined above. Preferred conpounds of
For mul a Woaq}ﬁ"%zsare those for which Wis R, where R isPﬁ?fgﬁﬂgl S
either optionally substituted phenyl, optionally substituted naphthyl or
Cl _7 alkyl substituted with aryl. Preferred conmpounds of Fornul a 'UWR%US
are those for which R is R2CF2C(R1332(CH2)q Preferred conpounds of
Formula | above are those for which R6 is C2.6 al kyl or hal ogen. Mre
preferred conpounds within the third preferred subgenus are those for
which R6 is nmethyl or chloro, including conpounds for which R6 is chloro
while R is fluoro. Preferred conmpounds of Fornula | above are those for
which R' is hydro?lgn. Preferred values of R, Ro and R in Fornula | are
i ndependently hydro ~hydroxy, Cl_6 al kyl, &C1. 60alrko§fy, ‘cyano or-CO2R',
h ingtanee-gis preferably ohe ‘Om?l kyl , C4-7cycl oal kyl
| . V¥tabl e val ues of R, yand I ncl ude hydrogen,
nethyl, ethyl, pfop, n-butyl, hydroxy, metholy, ethoxy, cyano, -CO2CH3,
- C02CH2CH3 and @R2CH2CH3. In the nost preferred enbodinents, R, Rb
and R are each hydrogen. Also preferred at R, Rb and R is the group
-CO2R', where R’ i: one of WD 02128825 -13 or PCT/U501/31249 0 6 APR 2005
wher e R - RwharecRUR{ drp delfigssl . WSk Ry e R ~Ar&, - R'.. where R is
one of one of these noi etie%fag(%ﬁ%'e res[}}g\)}l{ng1 co oﬁ@ﬁawggf}r%ﬂdﬁugs t hat
possess d&%F ?%‘b‘!?eofﬂb?ﬁm@@ti%nﬁlamdulﬁhgwmbbamsIai-gpfogﬂ%ﬁﬁﬁ;ﬁgsiséstsi cs. A

pre ,er red Yalil$id Rkmulation and bioavailability characteristics. A preferred value for

‘where R", in ea
or benzyl oxycarb

each of R*, R" and R® is hydrogen, R® js methyl, and preferred values for R!
include benzyl and tert-butyl.

Preferred compounds are those of Formula I, where R’ R® R%andR™ are
independently one of hydrogen, C, , alkyl, Ce-10 21(C, Qalkyl, gy aryl, Coro
hydroxyalkyl or C,, carboxyalkyl. Useful values of R’, R®, R® and R™ include
hydrogen, methyl, ethyl, propyl, n-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-

~ hydroxypropyt, 4-hydroxybutyl, 2-carboxymethyl, 3-carboxyethyl and
4-carboxypropyl. Additional preferred compounds are those where R? and R® or
R’ and R are taken together to form “(CHy),- where y is 2.

Preferred compounds when X is NR 2 are those wherein R" is hydrogen

or C, ; alkyl, optionally substituted byone, two or three, preferably one, of amino,

. monoalkylamino, diatkylamino, alkoxy, hydroxy, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, carboalkoxy, phenyl, cyano, trifluoromethyl,
acetylamino, pyridyl, thiophenyi, furyl, pyrrolyl or imidazelyl.

Suitable values of R* include hydrogen, methyl, ethyl, propyl, n-butyl,
benzyl, phenethyl, 2-hydroxyethyl, 3-hydrox ypropyl, 4-hydroxybutyl,
carboxymethyl and carboxyethyl.

Most preferred compounds are those where X is ORygen.

R® can represent hydrogen, Cy, alkyl, halogen, or C,, alkoxy. R® is
preferably C, ; alkyl, e.g., methyl, or halogen, e.g., chlorine, bromine or fluorine.

R’, RY, R® and R® can independently represent hydrogen, hydroxy, C, .,
alkyl, halogen, or C, , alkoxy. Preferably R? is fluorine and hydroxy.




each of ﬁ, oRf and Rb is hydrogen, Rt is nethyl, and preferred values for
R inclU¢H %8f%y1 and ten-butyl. Preferred conpounds arep(t;fygg@,ﬁgw
Formulal, where R, R8, R9 andRl0 are independently one of hydrog@rg sl
al kyl, C6_10 ar(Cl. )al kyl, C6-10 ary], C2. hydroxyal kyl or C2_7
car boxyal kyl . Useful values of R, R81,4"R9 and R10 include hydrogen,
nmet hyl, ethyl, propyl, n-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-
hydr oxypr opyl , 4-hydroxybutyl, 2-carboxynethyl, 3-carboxyethyl and
4- car boxypr opyl .Pﬁé‘d@ﬂ’é@&sObri@wamehImmiaMzﬁbmé,Mep%gﬁyR and RB
or R9 andv\ﬁ&gz%oetotﬁlﬁ(g together .to form-(CH2)y where y 1s 2. "Preferred
conpounds when X 1S oS p'F%G%yW@f]ePW-Iﬂ@fqr@dlmm@émimludSl. 6 al kyl,
optional ly M&Eﬁdt@ﬁ?ﬁm@%ﬁgiﬁeﬁrit#;rgf, preferably one, of anino,

a ydr ox

nmonoal kyl ami no, di al kyl am no, oxy,’ y, al koxycar bonyl , -

aryl oxycar bonyl ,It & alsé & e amdensgclod tﬁarth@?}dg&ﬁxnvaﬂﬁﬁyig,co %3024
trifl uororrel;@él . acetylam no, pyri dq{! , thiophenyl, furyl, pyr rol yl or .
i ni dazol yI . GYf¢ sigfeisometsas vl axopticahisomers, g dnbdweres ofeishiibmergblyl . pr opy! |

n-butyl, bearindiRMREEHAKL R roxyet hyl , 3- hydroxypropyl,
4- hydr oxybut yl , Car boxyn}eﬁ%‘ﬂ?ﬁm}a}ﬁgd‘@ﬁ%@ L P atise a8 peansequende conpounds

are those wettmiciiralsasymygery. inR6eleciét E&R 'ﬁﬁﬁgltoff}}igrl:{%gﬁgﬂt o3 ALkyl,
3 alkyl’,” e-g>, methyl, or

hal ogen, or Cl.ﬁwgl(#&éy. Ro is preferably O -

hal ogen, e.%™PO erespridiventiommay dlsdrave polymSdphifirystRBing isnR6 Can

I ndependentyi, JIERG] ; 0. hydroxy., Cééd?" al kyl', hal ogen, or CL.2

al koxy. Prefer a]g y?%gﬂ%%ygﬁétgglﬁﬁéﬁ%ieﬂl%?ﬂ? >d ipthe pesed dnventian.

PCT/ USOL/ 31249 (TH8 cARIBo@aiSofitoRiaTaTe faVad RS | L@l J,ncl ude from

zero to G,J_gpc%%, pr ef erabl{yi from zeroy;%é& é’ﬁ@*%ﬁ?iﬁ"’%@%?@%ﬁ zero, 1 or
¥

5 Pref err ofdeaygtecndysig marufacturing of the compounds or compositions
comprising the compounds, or the hydration may occur over time due to the
hygroscopic nature of the compounds.

Certain compounds within the scope of Formula I are derivatives referred
to as prodrugs. The expression "prodrug” denotes-a derivative of a known direct
acting drug, which derivative has enhanced delivery characteristics and
therapeutic value as compared to the drug, and is transformed into the active drug
by an enzymatic or chemical process. Useful prodrugs are those where R®, R?, R
and/or R? are —-CO,R", where R* is defined above. See, U.S. Patent No.
5,466,811 and Saulnier ez al., Bioorg. Med. Chem. Lett. 4:1985-1990 (1994).

‘When any variable occurs more than one time in any constituent or in
Formula 1, its definition on each occurrence is independent of its definition at
every other occurrence. Also, combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds.

In another aspect, the present invention includes compositions which are
useful for in vivo imaging of throrabi in a mammal, comprising a compound of
the present invention which is capable of being detected outside the body.
Preferred are compositions compiising a compound of the present invention and -

a detectable label, such as a radioactive or paramagnetic atom.

In another aspect, the present invention provides diagnostic compositions

which are used for in vivo imaging of thrombi in a mammal, comprising a




fromzero to 4, nore preferably zero, 1, 2 or 3. It is also to be
under st o 942882% he present invention is considered to include
stereoi soners as well as optical isomers, e.g. mxtures B?%Hﬁwaé‘?ﬁeéﬁ #5hs
wel | as individual enantioners and diastereoners, which arise as a P
consequence of structural asymretry-IiSa sel ected conpounds of the present
series. The conpounds of the present invention may al so have pol ynorphic
crystalline forns, wth all polynorphic crystalline forns being included
in the preddwutmacentiosliyoatcethisle caiie | ..oay _al so pe sol vat ed,
especially h drat-gd Hydra%i on may g@%ﬁﬁ%ﬁ%%&%ﬂ&%ﬂw%o f the
conpounds quYrml';B &F £rBpsitioqoefithe prenent il@ntempounds, or the hydration may
occur over time he. .hygroscopi c nature of the conpounds. Certain
“conmpounds wi t hi nﬂg ﬁ%ﬁugr@%%cgt,aqéﬁww entiog inclugies inethats whieh areakefyf ed to as
prodrugs. Toeinevs Resispof tREdReH; Y9 niengLes a derivative of a known direct
n

4
acting drug, which derivative has éen eﬁééd delivery characteristics and

"t her apeut i ¢ val viccasdivptamprefintd aspact, Gichsl, i forned into the
active drug: hy nngnz%gatic or ct?e&rri cal cg%gg%ds%a}e@g%u BPBPugs are
those wheré R SF@“B 15 SUHHPISH withey detecttdRlabelhiehes Rradioftide{ddppd above.
See, U S. BRaerhciNAI1-123. £PH S3%-aNn ulnier,et it, Bioorg. Med Chem Lett.
4: 1985- 1990%%9%). Iv{h:%hf1 gﬁy&é;lrz?a%@%8%%@‘1%%3@%@@%3&3@@ in any
const i t uen® parali 123, pava 2 Sortpard It B3 10Qbitadido Ty s
i,ndependen;neggo iéi definition at every ot F\grr&g(z:%a}%plen @@etﬁ\ﬁgg?’

143 pemptJddd subsidwtion. var i abl es ar e perm ssible only if such

conbi nati ons

conmbi nati ons r egykidefePiaf 0 nds... I n.anot her aspect, the present
i nventi on incl udes gorrpofse?%egﬁ% %Oﬁ%l%a?%’wb‘?ﬁﬁﬁaﬂﬂgﬂqm obelate inmagi ng of

thronbi i nWhidhemmitebledigamd (ISiing2heOMRARSB inudn SiRLER SNk, . nvent i on whi ch
i s capabl eagi‘vagei 81 detected outside the b(l)ldy. éng%gpéerrdﬁlgeﬁhyi%v@onposi tions
conpri si ng* & &omb & SFouPH"- pf erapti vely) teagroum—ANhd substipteagbadplee | abel

such as a pRdpoRGH BEmAla P i tom |n another aspect, the present
invention pr ogi des di agﬁosslggg@%g%islgffnl%olﬁ?eam an orgamic moiety that is

capable of chelating a radioactive or paramagnetic metal ion.

In these compounds, the divalent linkin £ group A." includes groups that
are capable of covalendy bonding with a free amino group and the chelating
means. For example, A" may be. —C(=8)—, —C(=0)—,
—C(=NH)-—~(CH,)—C(=NH)—, —LC(=0)—{CH)—C(=0)—,

0o
| o N\
7

and the like.

Also, in the compounds represented by Formula I, the chelating ligand,
L, includes groups capable of covalently bonding to or noncovalently binding to
either a radioactive or paramagnetic atom. The chelating means including those
which are customarily used for complexing radioactive or paramagnetic atoms.
These include chelating means containing 3 to 12, preferably 3 to 8, methylene
phosphonic acid groups, methylene carbohydroxamic acid groups,
carboxyethylidene groups, or especially carboxymethylene groups, which are

bonded to a nitrogen atom. If only one or two of the acid groups are bonded to



which are used for in vivo imaging of thronbi in a manmal, conprising a WO
02/ 28825y byadged / USOL/ 31249 0 6 APR 2005 Pharnmaceutically acceptabl e

carrier and a diagnostically effective amount of a conpd&TdUN3EEAposition
of the present invention. In another aspect, the present inventiorl §ABR ifes-
met hods which are useful for in vivgsd maging of thronbi in a manmal .
According to a preferred aspect, useful conpounds are those wherein the R
substituent is substituted with a detectable |abel,. such as: a radi oactive

I-odi ne at @mj 1 - a0 this aspect, R |is

pr ef er abl yphét_rr\y , mﬁg%i ﬁg%%g‘téér% - ?%g?ﬁtgégrt&apgt%»gr BiDgrmptomshaviRmst i t ut i on,

or benzyl , IﬂmhmqlpﬁMnapHMysummMﬁén%oﬁgéﬁm}éfq&E&%ﬁé%t ion. The
ar etic

det ectabl e | abel can al so be a radioactive or gn te in

whi ch a suftPXi5RE Unity saparated by snitrogen treak ytgen ansiBfursidin ! Preferdd a8l t her '

directly OpohbiRtindiydl ngt Jinkin A Alternatively, the group -

-A'-L subs'E: ?%I?%%%n\g? %{Zﬁe{h@‘%%ﬂnw%f“ﬁﬁﬁ A “tPepyasgeticagil (BTPAYand is meant

an or gani cDTRAeisywélhRbowsSin &8 6! i) adioactive or '
on T FRER 2 AR A fodnl GRS Moy g1 oup

paramagnetic_nmetal ion. In these conpoun
i ncl udes gHERsa-1d hin-11h)e teshpetivke 00 (Tevetns))ahdl the piabfigiidcaryf © €€ am no
group and ﬁ%%ln |)ngKh nmeans. [For exan‘BI e, A" may be -C(=5)-, -C(=0)-
- C( =NH) a( 4 l ;Eéﬁ;b -g;f’%j: 1 ?Z i_?i(:?ts_ﬁ}id’aﬂh@.m kel B.S0, I i 3 t he
conpounds PgpNes£a5g, 1 T, 1 € e g I ncl udes
groups capabl e of coval *ent I 2/ bondi neg ‘?’d [g'r ’ n%h@gv%’bgﬂ?%nﬁs‘hhiﬁg to either
a radi oact PReEersel Cb:dﬂfammlwﬂﬂcisdE@MIﬂ@mbmd&kﬂy&eﬁﬁﬁﬁﬁedeﬂﬁmcng t hose
whi ch are g&&t%rih‘l:lxd%sedhf]or_ coggll exi ng radioactive or paranmagnetic
at ons. : €d as chelating means are compounds which contain sulfhdryl

Or amine moieties, the total of which in any combination is at least four. These

sulfhydryl or amine moieties are separated from each other by at least two atoms

which can be either carbon, nitrogen, oxygen, or sulfur. Especially preferred for

chelating means, L, is metatiothionein which is well known in the art as a

chelating means for Tc-99m.

The term "alkyl" as employed herein by itself or as part of another group
‘refers to both straight and branched chain radicals of up to 12 carbons, such as
methyl, ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl,
heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl,
dodecyl. Preferably, alkyl is 1 to 6 carbon atoms.

The term “alkenyl” is used herein to mean a straight or branched chain
radical of 2-20 carbon atoms, unless the chain length is limited thereto, including,
but not limited to, ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-
butenyl, 2-butenyl, and the like. Preferably, the alkenyl chain is 2 to 10 carbon
atoms in length, more preferably, 2 to 8 carbon atoms in length most preferably

. from 2 to 4 carbon atoms in length.

The term "alkynyl" is used herein to mean a straight or branched chain
radical of 2-20 carbon atoms, unless the chain length is limited thereto, wherein
there is at least one triple bond between two of the carbon atoms in the chain,
including, but not limited to, acetylene, 1-propylene, 2—propy1enel, and the like.
Preferably, the alkynyl chain is 2 to 10 carbon atoms in length, more preferably,
2t08 caI"’oon atoms in length, most preferably from 2 to 4 carbon atoms in length.



These in&jdjg{%}ghel ating neans containing 3 to 12, preferably 3 to 8§,
nmet hyl ene f?noni c acid groups, nethylene car bohydroxaig(i:,[;m quw%roups,
car boxyet hyl i dene groups, or especially carboxynet hyl ene grouglgl, ich are
bonded to a nitrogen atom I|f only one or two of the acid groups ard baprg
to WD 02/28825 -16 PCT/US01/31749 0 6l7APR 2005 a nitrogen atom then that
nitrogen i s bonded to another nitrogen atom having such groups by an
optionally substjtuted ethylene group or by up to four separated ethylene
units separat ed Ihinstancesdwerein whesythere i0an alkehylor & 150 ftf:rred as a
conpl eti ng : eﬁtwjpte%%enet rimne-N, N, N, N N'-péent aacety & dcid (DTPA).
DTPA is wel | khnown&n Fatt“r&?déﬂ@ﬂﬂ,ﬂl,h@-iﬂlgvmbnsofmwlléiﬁﬁhﬁggeoact ive
.atons i ndiisnrekdchbilat & ; ium 99m (Tc-99n), and the pafanmagnetic
atom gadol i ﬁ% ﬂ)&' 3%(%%}\%13&%?&@? B ABLHORCR OygeN onsulfur ggddty. Pai k C. H. et
al., US. Pat. . tern C&lRoXIGs 1d&BHerein@h i at, U.S. Pat. No.
.4,957, 939 (1%83%‘). 1A %{?ref erred chel ati rc?g | gé’jMf Of?mﬂcl?edchmn
1- (p- ani nob&ngsi%f 14 1 sabmsems amiase fhenhaindsmigiteis lingied theflis GohAg] uded as
chel ati ng nBap ich contain sulfhdryl or am ne nvieties,
the total of mﬁi"gﬁﬁﬁ ﬁn&g]ﬁ@wg%?%wﬁﬂﬁ%ﬁm@éﬂ methexyfethoxy, FEipeapexysul f hydryl
or am ne nﬂ$%¥¢my3mﬂtﬁ@hﬁé.&@@t%réﬁl?me%mé%ﬁg§s lbté t |least two atons

or

whi ch can ke ejither carbon, nitrogen, oxygen, Garbondiomsing| | v
preferred ﬁg}g%“%FqufW@blﬂééﬁsg,catbOﬂ gomeislehgthhi onei n which is well known

in the art as aypehghpting, reans f Tc-99m The term "al kyl" as enpl oyed
herein by itself or as artas%TB];HB‘?&%F‘“&Y(JHEHOFé‘fbarSOEmlohitﬁbnﬁlpr ai ght and

branched chefers to mohasichc of bith 1k @roka h.as _methyl, ethyl,
propyl , is%pg\%%,' but y(I:, tl?%:ut , it%%ﬁ%??m%@fmmﬁ&ifwm%hexyl ,
heptyl, 4,2 RPEh pyaferably IchﬁbalﬁntmdrﬂﬁﬁbﬁiBﬁ,%ha?@ﬁHﬁg,j, decyl,
undecyl , ﬂ@ﬂﬁmlortﬁaﬁiﬁbﬁl&)ﬂh}’hyla' kyl is 1 to 6 carbon atons. 7~

The term “heteroaryl” as employed herein refers to groups having 5 to 14

Ting atoms; 6, 10 or 14 7 electrons shared in acyclic array; and containing carbon

atoms and 1, 2 or 3 oxygen, nitrogen or sulfur heteroatoms (where examples of
hetemaryi groups are: thienyl, benzo[bjthienyl, naphtho[Z,B-b}thieny],
thianthrenyl, furyl, pyranyl, isobenzoﬁlrany], benzoxazolyl, chromenyl,
xanthenyl, phenoxathiinyl, 2H-pyrrolyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl,
' ?yraziny], pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, indoly],
indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl,
naphthyridinyl, quinazolinyl, cinnolinyl, pteridinyl, 40H-carbazolyl, carbazol yl,
B-carbolinyl, phen anthridinyl, acridinyi, perimidinyl, phenanthrolinyl, phenazinyl,
isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl and phenoxazinyl groups). |
The term "aralkyl" or “arylalkyl" as employed herein by itself or as part

of another group, refers to C,.;zalkyl, preferably C,.¢ alkyl, groups as discussed
above having an aryl substituent, such as benzyl,
2-naphthylmethy}.
The term "

phenylethyl 6r

cycloalkyl" as employed herein by itself or as part of another

group, refers to cycloalky! groups containin g3 to 9 carbon atoms, preferably 3 to

7 carbon atoms. Typical examples are cyclopropyl, cyclobutyl, cyclopentyl,

'cyclohexyl, cycloheptyl, cyclooctyl and cyclononyl,




The term " alkenyl" is used herein to mean a straight or branched chain
radi cal WP %2885carbon at oms, unl ess the chain length ispbirmstofguwereto,
including, but not limted to, ethenyl, 1-propenyl, 2-propenyl,

2-met hyl -| - propenyl, 1- butenyl, 2-bpytenyl, and the like. Pref erquépfi So0E

al kenyl chainis 2 to 10 carbon aton¥ in length, nore preferably,
carbon atons in length nost preferably from2 to 4 carbon atons in | ength.
The term "al kynyl" is used herein to mean a straight or branched chain

radi cal of 2-20 F%E‘ﬁcaubi%’?lmﬁikxlgsinthmiedhainnluﬂebﬁyélo[zs_z_ugﬁgg;tﬁd t heret o,
hé ¢

wherein t | ne.trjple bond between two of arbon at ons
in the Chapﬁ{rﬁoﬁnglg,%cg!: lﬁg?i%&p%ﬁ’(}ti’%t‘?'@?'gﬂgwloﬂé’ellwmﬂébomywmﬂyI ene,

2-propyl enthe lidegd the |ike. Preferably, the alkynyl chainis 2 to 10 carbon
atons in length, nore preferably, 2 to 8 carbon atons in |ength, nost )

preferably fromlheteamiCoagthioyclintationh' ib intdrdedtdinc R 235825, 1 o% '
PCT/ USOL/ 3&&42‘ l.,n_al l in& ances herein where there I's an’a1]Ren | or al kynyl
noiety as a Y Lfgﬁ?lf"?téileﬁ? éﬂec‘)’%ﬁ the unsaturated |inkage, i.e., the vinylene

or acetylene |ika wef.efrably not. directly attached to a nitrogen,
oxygen or sul fur m&?!élt ?@%ﬂgq{repﬁg"éfF(‘B%W#E“ﬂgé’é"ﬁ@ STaspert@oban a

strai ght o#ndtherrgronguirefenniorchlorid baimigé, fluokite 4PioRH AR @1%]8%3 aﬁ@' ess the
atom

chai,n length is Il.rTitegnt hereto, bonded to an oxygen | udi ng, but
not | it edUerie beRepIeiermedt hoxy, n-propoxy, i sopropoxy, and the |ike.

Preferably the ¢h&ah Sabak 1.0,.10 carhon atong in length, nore
preferably 1 to 8 carbon g{mé#{r%ﬂ%?]e | B IFRRCY &\Sml“b Yritself o1 as part efipl oyed

besul et saortaskosald bl S pOUBIISNE, o
portion, ;l?aé’f%géwgl . %Op@@,u%hgtq qapkonratergs.por ti on, such as phenyl,
P‘g‘?Qﬁ rswlt oorg r E) 3:) Eﬁ%{é’f‘ ﬁgﬂght&%yéﬁ a8 Hiplo§FE dRerdS bt oY bs pa?tsof%nnopt{hgly ed herein
group refgrs 1o an amino group which is substituted with two alkyl groups, each -
having from 1 to 12, preferably 1 to 6, carbon atoms, '
The term "hjdroxyalkyl" as employed herein refers to any of the above
alkyl groups substituted by one or more hydroxyl moieties.
The terni "carboxyalkyl" as employed herein refers to any of the above
alkyl groups substituted by one or more carboxylic acid moieties.
The term "heterocycle” or "heterocyclic ring", asused herein except where
noted, represents a stable 5- to 7-membered mono- or bicyclic or stable 7- to
10-membered bicyclic heterocyclic ring system, any ring of which may be
saturated or unsaturated, and which consists of carbon atoms and from one to
three heteroatoms selected from the group consisting of N, O and S, and wherein
the nitrogen and sulfur heteroatoms may optionally be oxidized, and the nitrogen
heteroatom may optionally be quaternized, and including any bicyclic group in
which any of the above-defined heterocyclic rings is fused to a benzene ring.
Especially usefu] are rings containing one oxygen oz sulfur, one to three nitrogen
atoms, or one oxygen or sulfur combined with one or two nitrogen atoms. The
hetcro;:yclic ring may be attached at any heteroatom or carbon atom which results
in the creation of a stable structure. Examples of such heterocyclic groups
include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-
oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl,




——

ring atons 10 or 14 it electrons shared in a cyclic array; and

cont ai ni ﬁ’bd@é%ﬂﬁ@ﬁ] atons and 1, 2 or 3 oxygen, nitrogen o

het er oat ons (where exanples of heteroaryl groups are: f"éf{yﬁﬁlmﬂ

benzo[ bl t hi enyl, napht ho[ 2, 3-b]thienyl, thianthrenyl, fur yl, pyr arﬁyﬁ APR 2005
i sobenzof uranyl, benzoxazolyl, chron8f8yl, xanthenyl, phenoxat hi i nyl,
2H-pyrrolyl, pyrrolyl, imdazolyl, pyrazolyl, pyridyl, pyrazinyl,
pyrimdinyl, pyridazinyl, indolizinyl, isoindol yI , 3H- i ndol yl, i ndol y]

i ndazol yl , Bjtiazolyl ,pymﬂohdmyblmljml 1, SREYL] y ' ncﬁ{lﬂﬁr!. , iB t.hal azi nyI ,
napht hyri d| ﬂw nazo i n l, ci nnoI I nyl, pt & zol yl,
car bazol yl thﬁi ar DOIRHRYL pysidazing i dxazzy»ly,l a@xazdhdmi b1, higlsﬂl nyl ,

xazol yI

phenant hrolggm sot phenot hi azi nyl,

furazanyl and pﬁlgﬁkﬁam Wi“%o{? g’i% %@m&l iggthiagglyl, qmmuélﬁli:yglr]al kyl " as
enpl oyed hdscshiazdljdiiylS@USlYD GuASLRAT th efers to Cl.12

al kyl, pre{berabl y Cljt6 al yli]u rdg)ﬁplrgo%l%oc]ﬁ@c’u g@H]% B’@'é{‘ﬁﬁl@?%@ an aryl
substl t UentPENERRNTaRY, bénmtmapbighylmiwkam 1, 2-f0AR htﬂ){#'ﬁg H,}QH. The term
"cycl oal kyltetrz{?%d%aﬂ d,her E by itself or as part é’} group,
refers to cyc gfo@b?y oRtEPihienyl. 3thigmerpbalitydy thinowephoRA@! erably 3 to
7 carbon atulfiexidd Yidh@dtnh8k cl obutyl, Tcycl opentyl,
cycl ohexyl, cycl ohept yfp cﬁgjﬁl‘)‘g‘z‘%e; (fabaﬁgllryg%m Oﬁmﬁmﬂm

02/ 28825 S?B)Wlﬂbf Brm " C7_12 bi cycl i c al kyl"™ is intended to incl ude

bicyclo[2.2.1 ]tﬁl Eé{-?f& orbornyl
I

bi cycl o[ 2. 2. 2] octy r‘?“?‘?‘ﬁeisﬁb’*‘?‘%mfy{ﬂt@[@@ ab] dxerpéry hto k. and the

li ke. The swfunatést@sh hitdg endedt i ncl ude tricycl o[ 5,
2, 1, 076] deca%/ Q'adg?rfalﬁltyl bh gﬁl‘ﬁw Ikgﬂg’ﬁéecpg‘i“ﬁ? 'that whemtheor Kal o[ as

enpl oyed hB§ 1§ miregdn, wmaﬁfqrﬁfﬁn NR’R%@&Q?RVIQE&H&“ES&%E% o chlorine,

brom ne, f .1 odi ne th chlorine and
inﬁgﬁéﬂagnt?y from one anc\ll\ﬂ':er hydrogen or C, to Cy alkyl, or together with the

nitrogen to which they are bound, form a saturated or unsaturated 5-, 6-,
membered ring.

or 7-

Schemes I-8 outline a synthetic route to commpounds of Formula I




fluorine being preferred. The term "nonoal kyl am ne" as enpl oyed herein by
itsel f orwoO:pss2s of another group refers to an amné group which is
substituted with one al kyl group having from1l to 12, pré¥§W6$H@I¥9to 6,
carbon atons. The term "di al kyl am ne" as enpl oyed herein by itselﬁﬁngQ®
part of another group refers to an appno group which is substituted w %
two al kyl groups, each having from1 to 12, preferably I to 6, carbon
atons. The term "hydroxyal kyl" as enployed herein refers to any of the
above al kyl groups substituted by e or,nore hydroxyl noieties. The terni
"car boxyal kyl " as enpl oyed herein $@E%”%L¥O any of the above alkyl groups
substituted by one gr nore carboxylic acid noieties. The term "heterocycle"
or "heterocyclic rifg", as used herein exceptR®where noted, represents a
stable 5- to 78 edNogpong- or ..bicyclig or fsta 7- to 10-nenbered

bi cyclic heterocyf ring 2&@%@%«’ ?ﬂrin- v}*%h may[We saturated or -
unsat urated, andAhieh conspsy s of carbon g §_and, fromomne to three

het er oat ons sel ectefl frbm the droup consi i 20 and S, and wherein
the nitrogen and swfur heteroatons may optignal lty, be oxidi zed, and the
nitrogen heteroatom nmay optionally be quatenm zed, and including any
bicyclic group in which any of the above-def#ned heterocyclic rings is
fused to a benzene ging. Especially useful g e rings containing one oxygen
or sulfur, oneg reqwgitrﬁgfn atons, ,or ¢ne oxygen or sulfur conbi ned
with one or two ogeén ‘at o P”¥W®m=hef% j °:ingjﬁ§y§§g:?ttached at
any heteroatom or pon @tonhwnb&hmréSult the creation of a stable
structure. Exanple ch het erocycl ipf M8 ude pi peridinyl,

pi perazinyl, 2-0XO[Rs zi nyl, 2-oxopiperidi8yl, 2- oxopyrrol odi nyl,
2- oxoazepi nyl, azepinyl ,~ayrrolyl, 4-piperidBnyl,~gyrrolidinyl
PCT/ US01/ 31249 06 APR 2005 WD 02/ 28825 P =protecting group
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In Scheme 1, an acetic acid side chain is introduced onto a benzene ring
by reaction of a fluorinated nitrobenzene 1, such ag 1,2 3-trifluoro-4-
nitrobenzene, with the meta] salt of a substituted or non-substituted malonate
ester, such as diethyl malonate, in a suitable solvent such as tetrahydrofuran
(THF), followed by acid hydrolysis and subsequent decarboxylation upon heati ng,
to produce compound 2 (Y okomoto, M, W., et al., EP published application No.
0470578 A1 (1991)). The carboxyl group of 2 is converted to a hydroxyl group

under typical reducing conditions, such as borane (BH;)}-THF complex and



-19 PCT/ USO01/ 31249 06ARR2005 pyrazolyl, pyrazolidinyl, imdazolyl,
I m dazol Wopiz/288231 dazol i di nyl, pyridyl, pyrazinyl, pyrimdinyl
| Soxaz ACHPRR129

pyri dazi nyl, -oxazol yl, oxazolidinyl, isoxazolyl, isoxaz

mor phol i nyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyh,

i sot hi azol i di nyl, indolyl, quinolinyRl-isoquinolinyl, benzinidazolyAPR 2005
t hi adi azoyl, benzopyranyl, benzothi azolyl, benzoxazolyl, furyl,

tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl,
1 anor pholsodtn ST RRBSH .« SHAS G ) ACRRRRLLNL o4 one, and

oxadi azolyl. Mdrpholino is thé same as norp

i s used herkiYpkomotwmad, Wi evul, gbial).almred(cdn) of aas!ﬁtﬁbllaffﬁ'ﬁ%ﬁg)h%gé&%) or a

nitrogen ato N'). 1t wll be recognized that en t eroatomis
. ] “NYL i1l be re i zed that wh '
i trogen, it STouPp dhthgiringis aghicaed by eoonatic nudieophiilic ébs@fution of
i ndependentg,y/sfis50; .. hydrogen or G to CB al kyl, or together
with the nit r%g@glﬁg&ﬁﬁf:\%ﬁx ag‘?‘ga%g‘o'ﬂ-}‘? 0phidg, gch astentrbatdemine, unsat ur at ed
5, 6, or isuitsbliaelvests iichs AR dif LK Liellcoute to
compounds of Formula L WO 02/ 28825 -20 Sc en%O?5E§°@¥WHgF%6 YBe
substi t ut i dhakferd compound 4 (Yokomoto, M, W., et al., ibid). The nitrogen protecting

group, such as terz-butyl, in compound 4 is removed under standard conditions,

such as concentrated hydrochloric acid (HCI) under reflux, to give compound §

(Yokomoto, M, W., et al,, ibid). The hydroxyl group of compound 5 is masked

with a suijtable protecting group, such as acetyl, under standard conditiohs well

known in the art (Greene, T.W., and Wats, P.G.M., Protecting Groups in

Organic Synthesis, 2" ed., John Wiley and Sons, Inc., New York (1991)), such

as acetyl chloride in dichloromethane (DCM) in the presence of base such as

triethylamine or diisopropylethylamine (DIEA), to give compound 6. Coupling

of an activated carbanyl compound ACOCI with compound 6 in a suitable

solvent, such as DCM, produces compound 7.




P = protecting group 4 AcCl DIEA 6 PCT/USCL/ 31249 06 APR 2005 ACOCI In
Schene 1WQ#/2882% i c acid side chain is introduced onto a p ring by
reaction of a fluorinated nitrobenzene 1, such as 1, 2,3-”1‘?'?@@'?%’.21?.

ni trobenzene, with the netal salt of a substituted or non-substit @t&epPR 2005
mal onate ester, such as diethyl nalé®ate, in a suitable solvent such as
tetrahydrofuran (THP), followed by acid hydrol ysis and subsequent

decar boxyl ati on upon heating, to produce conmpound 2 (Yokonoto, M W, et
at, EP published application No. ¥ /8 Al (1991)). The carboxyl group
of 2 is converted to a hydroxyl group fifder typi cal reducing conditions,
such as borane (BI—B)ﬁsTHF conpl ex and WO 02/28825 -21 PCTIUS01/31249 0 6 APR
2005 sodi um borohydride (NaBH4), in a suitable s® vent such as THF, to give
al cohol 3 (Y(H(B N/ et at, ibid). Ilgatroductiyan of a suitable '

functionality the nitro dtdup in fhe ’'s achi gued by aromatic
nucl eophi |l i G =2 Qn _aft thé_TTﬁbriggﬁgn cundR% wttr*a suitable
nucl eophi | e, as|tenff-butyl am ne, |iA& sONfaDie SgtVents such as . o
to afford conpound 4
group, such as

di methyl sul foxide (BV5 8)_and tol uene under"ref lyx,
(Yokonoto, M W, et,al., PBd). The nitrogen protect™Neg

tent-butyl, in conpound 4 is renoved under standd d conditions, such as
concentrated hydrochdsoric acid (HC) under refl UXs to give conpound 5
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In Scheme 2, reduction of arylnitro compound’?r under typical conditions,

- such as catalytic hydrogenation with hydrogen in the presence of palladium on
activated carbon in ethanol or methanol, gives arylamine 8. The acetyl proiecting
group of compound 8 is removed (in order to increase the solubility of the
compound prior to the amino g;foup manipuldtion) by hydrolysis under basic
conditions, such as aqueous potassium carbonate (K,CO,) solution in methanolr,
to free the protected hydroxyl group, giving compound 9. The desired R is
introduced into the center scaffold of compound 9 by a Sandmeyer-type reaction



...

(Yokomoto, M W, et al,, ibid. The hydroxyl group of conmpound 5 is nasked
with a sywd ghls §or ot ecting group, such as acetyl, under standard conditions
well known in the art (Geene, T.W, and Wits, P.G M, Protesiingss oups
in Organic Synthesis, 2"d ed., John Wley and Sons, Inc., New York
(1991)), such as acetyl chloride in gi chi oronet hane (DCM in thd pARREAce

of base-such as triethylanm ne or dii“0opropyl ethylanine (DIEA), to give

conmpound 6. Coupling of an activated carbonyl conpound ACOCI with conpound

6 in a suitghl al v , such_as DCM produces conpound 7. WD 02/28825 -22
9 [0] 13 P@L@Wﬁ%?ﬁgioﬁ HprOrg0 §5n. Sl Val. [1HWibeyBakey Y0rit N Schene 2,

reduction ! dy 7 nder pi cal conditions, such as

catal ytic Eg%?%%ggpi @%?\%ﬂgpﬁg%a&(}geﬁﬁﬂnﬁ%g‘gﬁrﬁgéﬁb@ﬂ&ﬂn Dol 0 430 um on

activated boh(1981) wWitneltaBle relEhRNQLL agokﬁﬁﬁn g{%%a(%azﬁé? cg[géba;:ﬁt yl
I'n order e

protecting P ﬁrou of conpound 8 i's renove
sol ubi I i ty 18ROVedkbY eonpgn @hlpnﬂ@(Cu@),tdté)yanbﬂ@utgrcrdydﬁ,jmgblon?fei on) by
C

Thoms) oM P5ie B cont it les S i hasvicmmacs s ¢ oopr 01 v 10
compou nd g.rgmgqgﬁgﬁg g@g@g and BogROHAL IO i), (S Bve compaund. © O
10. The amino group of arylamine 9 can be converted to a methyl group under
carbon-carbon coupling conditions in the presence of a palladium catalyst throu gh
anarenediazonium salt intermediate (Kikukawa, K.,etal.,J. Org. Chem. 481333
(1983)). Compound 16 in turn, is reduced with a sunitable reducing agent, such
as BH,, to generate desired fragment WY of compound 11 where Y is -NH-.
Oxidation of 11 with an oxidizing agent, such as sulfur trioxide pyridine complex
(S0, pyridine) in DCM, yields aldehyde 12. Construction of the center and left
fragment of the target compound is finally achieved by further oxidation of the
aldehyde 12 to carboxylic acid 13 under suitable oxidation conditions, such as
sodium rchlorite (N aClOz) in thé presence of sodium dihydrogenphosphate

(NaH,PO,) and DMSO (Dalcanale, E., et al., J. Org. Chem. 51-567 (1986)).




- WO 02128825 -23 PCT/ USA /31249 06APR2005 ((a) Gunstone, F.D., et al., Og.
Syr. COle‘{ISQIIM%QED 1, Wley, New York, NY. (1941), p. 170; (b) Yokonoto,

M W, publ i shed application No. 0 470 578 APQII¥IB)240i t h

sui tabl e reagents, such as sodiumnitrite (NaNO2) and HC foll owed by
copper (1) chloride (CuCl), or by subgtitutive deanination (Doylgs APRRIP. ,
et at J. Og. Chem 42:2426 (1977)) th suitable reagents, such as
ten-butylnittite (t-BuONO and copper (I1) chloride (CuCl2), to give
conpound 10. The am no group of arylam ne 9 can be converted to a nethyl
group under carbon-carbon coupl i 8¢hemeldtions in the presence of

apal | adi um cat al yst through an arenedi azonium salt internedi ate (Ki kukawa,
K, et-at, J. Og. Cmgm 48:1333 (1983)). Compound 10 in turn, is reduced
with a suitable reduc|ng a%ent, such as BH3, to generate desired fragnent:-
Wy of conpound R’ Bs -NH-. Oxidation of 11 with an oxidizing
agent, such as sulf i oxi de pyridi ne+conpl gpN-(BO8 - pyridine) in DCM
yi el ds al dehyge 12, gt ruchiion of the center and left fragnent of the
target conpoundy w~achi eved by further okd dation of the al dehyde
12 to carboxylic acid 1 nder suitable oxidation conditions, such as
sodiumchlorite (NaCfﬁZ) iGP:Hhe presence of sodi um di hydr ogenphosphat e
(NaH2PO4) and DMSO ( canale, E., et at, J. Og. Chem 51:567 (1986)). WO
02/ 28825 1) coupling Schene 3 + H2N-B 14 -24 PCRPUS01/ 31249
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In Scheme 3, acid 13 is coupled with a suitable amine 14, such as
protected O-guanidinyl amine (Tianbao Lu, ef al., WO 99/26926 (1999)), or
aminopyridinyl amine (Sanderson, P. E., ef al., WO 97/01338 (1997)) in the

- presence of a typical peptide coupling reagent, such as Castro’s reagent (BOP),
and a base, such as DIEA, in a suitable solvent, such as N,N—dimethylformamide.
(DMF), to produce amide 15. Optionally, the protecting groups, such as

. tert-(butoxy)carbonyl (Boc), can be removed under typical deprotection
conditions, such as trifluoroacetic acid (TFA) solution in DCM when B is
O-guanidine, or HCl solution in 1,4-dioxane when B is aﬁlinopyridjne, to

generate free O-guanidine, or aminopyridine, respectively.
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In Scheme 4, the phenylacetic acid derivative 16 is nitrated in the meta
position of the benzene ring using standard conditions, such as 96% nitric acid
1n conc. sulfuric acid (Sindelar ez al., Col@. Czechoslov. Chem. Commun. 42:2231
(1977)), to give the nitro compound 17. The carboxylic acid group of compound
17 is then protected using standard conditions well known in the art {Greene, T.
W. and Wuts, P. G. M, Protective Groups in Qrganic Synthesis, 2™ ed., John
Wiley and Sons, New York (1991)), such as conversion to the ester by reaction
with oxalyl chloride followed by alcohol POH, to afford ester 18 (where Pis a
typical carboxylic acid protecting group). Reduction of the nitro group is
accomplished using a suitable reagent, such as tin (IT) chloride, in an appropriate
solvent, such as ethanol, and the resulting amine 19 is reacted with an acylating
agent (W=R'C(O))ora sulfonylating agent (W=R!S(0},), such as benzylsulfonyl
chloride, and a suitable base, such as N-methylmorpholine, in a solvent, such as

| DCM, to-provide the N-substituted-aminophenylacetate 20 (Y =-NH-). The

carboxylic acid group is deprotected using standard conditions well known in the




20 13 In Schenme 4, the phenylacetic acid derivative 16 is nitrated in the
net a pos@&lb‘dﬁﬁsﬁg t he benzene ring using standard conditions, such as 96%

nitric aci In conc. sulfuric acid (Sindelar et al., ColHCT/E0¢B8K98| ov.
Chern. Commun. 42:2231 (1977)), to give the nitro conpound 17. Th&APR 2005
carboxylic acid group of compound 1%gis then protected using standard

conditions well known in the art (Geene, T. W and Wits, P. G M,
Protective Goups in Organic Synthesis, 2"d ed., John WIley and Sons, New

York (1991) n i to . the ester by reaction_ wth oxalyl
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(WR S(O 2)* %‘\I}éﬁl’%e%ﬂﬁﬂ hese 3, to pratlece phenylacedamaide dSt(Ab: NHpase, such as
N- net hyl nor pholine, in a solvent, such as DCM to provide the :
N substi t ut ed-anl i nophenyl acetate 20 (Y=-NH). The carboxylic acid group
is deprotected using standard conditions well known in the 19 WO 02/ 28825
-26 PCT/USOL/ 31249 0 6 APR 2005 art (Greene, T. W and Wits, P. G M,
Protective Groups in Organic Synthesis, 2' edition, John Wley and Sons,
New York (1991)), such as hydrolysis with aqueous hydroxide, to give acid
13 (Y= -NH). This is then coupled with amne 14 and deprotected, as in
Schene 3, to produce phenylacetamde 15 (Y = NH). WD 02128825

PCT/ USO01/ 31249 06 APR 2005 :



-27 Schene 24 w-ct Phthal i ni de deprotection 26'RL R | N 1 Omn
~N- Pht h%P ¢ 421382;5) 1) GQuanidinylation 2) Optional Ft O remﬁ%”%% 6 APR
2005 WO 02/28825 -28 PCT/ USCO/31249 In Schene 5, nitrophenyl acetigg 017
is coupled to an am noal cohol 21, sgeh as et hanol am ne, using a sta aré
peptide coupling procedure, such as in Schene 3, to give al cohol 22. The
al cohol is converted to the protected al koxyam ne by coupling to

N- hydr oxypht hal i m de usi ng standg g reagents (M tsunobu, 0., Synthesis 1:1
(1981)), such as triphenyl phosphPf8€HHID di et hyl azodi carboxyl ate, in a

sui tabl e solvent, such as THF, to afford conpound 23, which is then
converted to an|H ne 24 under typlcal redqung condi tions, such
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(1) P06 APl hziA Bl Goupline 46 Wby iR yNhalBnide ing standard seagents
(Mitsunobu, O., Syrfthesr's 1:]1 (1981)), such as triphenylphosphine and
diethylazodicarboxylate, in a suitable solvent, such as THF, to afford compound
23, which is then converted to aniline 24 under typical reducing conditions, such
as hydrogenation over palladium(0) on carbon, in a suitable solvent, such as
ethanol. The amine is then acylated or sulfonylated as in Scheme 4 to give
intermediate 25, and the alkoxyamine deprotected using standard conditions well
known in the art (Greene, T. W. and Wuts, P. G. M., Protective Groups in
Organic Synthesis, 2™ edition, John Wiley and Sons, New York (1991)), such as
aqueous methylamine in ethanol/THF. Guanidinylation of the resulting
alkoxyamine 26 js accomplished with a standard guanidinylation reagent, such
as N,N'—bis(tert-butoxycarbonyl)-S-methylthiourea (Bergeron, R. I and
McManis, J.S., J. Org. Chem. 52:1700 (1987)) or N-R™-N-RPR--
1H-pyrazole-1-carboxamidine (Bernatowicz, MLS. et al Tetrahedron Lett

34:3389 (1993)), and the guanidine optionally deprotected as in Scheme 3, to
provide final target 27. |
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In Scheme 6, the ketone, aldehyde (R"'=H), or carboxylic acid R"=0H)
starting material 28 is reduced with a suitable reagent, such as borane-THF, to
give alcohol 29, which is then converted to a better leaving group by reaction
with a sulfony! chloride, such as methanesulfonyl chloride, in a suitable solvent,
such as DCM, to produce compound 30. The sulfonate js displaced by cyanide
under standard conditions, such as potassium cyanide in refluxing acetonitrile, to
give nitrile 31, which is then hydrolyzed with a typical reagent, such as aqueous
hydroxide. Coupling of the resulting acid 17 with amine 14 is accomplished as
in Scheme 3 to give intermediate 32, and the nitro group is reduced as in Scheme

4 or 5 to afford aniline 33. This is acylated or sulfonylated as in Scheme 4 and
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as DMF, to give 38 (where P is a typical hydroxyl protecting group) and
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hydr ogenati on over palladium (0) on carbon, in a suitable sol vent Ug%@ ®E>
et hanol wo e/pmsesiuce t he target compound 42. WO 02/28825 p {
43 OH 45 wci protection 48 49 cO2H 44 46 50 PCT/ 11501/31249 6 APR 2005
deprotection [01 B In Schene 8, the nono-protected catechol 43 is

sul fonylated with a reagent WC , s3ikch as neta-tol uenesul fonyl chloride,
in a solvent, such as DCM in the presence of a base, such as

triethylam ne, giving conpound 44. The protecting group is renoved using

standard condi t ifpI$ehess 7 nAfopRONd B4tiS A PE A Rithi MyRCK 1RSS5 bidE af €SUl ti NG
phenol 45 is al kgl ated with :ghl ylic hali'de 35 to al ve 4116 tFnlggrranged to

phenol 47, suitablpbaseesiichd cesivmfchrbodate /ih apoknapiotic édvarst, such Scbd®, 7. The
aI kene is %ﬁ%’m‘?ﬁn’t&’ eleﬁlate S%awﬁgchlljss tIhQn co%tvgrrt]gdatg(tj:og}ggglldg?ov?: their%guhahgs sodium
Claisen rearrangement by heating. The phenol is protected using typical reagents,
such as benzyl bromide and cesium carbonate, in a solvent, such as DMF, to give
38 (where P is a typical hydroxyl protecting group) and the nitro group is reduced
as in Scheme 4 or 5 to produce aniline 39. Aniline 39 is converted to o
intermediate 40 as in Scheir_le 4 and the alkene is oxidatively cleaved using
standard conditions, such as sodium periodate and osmium tetraoxide in
dioxane/water followed by Jones reagent, to provide acid 41. This is then
coupled to amine 14, the guanidine optionally deprotected as in Scheme 3, and
the phenol group optionally deprotected using standard conditions, such as

hydrogenation over palladium (0) on carbon, in a suitable solvent, such as

ethanol, to produce the target compound 42.




periodate and ruthenium(M chloride in acetontrile/water (Ashby, E. C. and
Goel , A voo2dss2érg. Chem 46:3936 (1981)) foll owed by Jones reageng,ﬁ APR 2005
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then coupled with am ne 14 and optionally deprotected as in Schenes 3 and
7 to afford target conpound 50. The pyparmaceutical | y-acceptabl e salts of

t he conmpounds of Fornula] (in the formof water- or oil-soluble or
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In Scheme 8, the mono-protected catechol 43 js sulfonylated with a
reagent W-Cl, such as meta-toluenesulfonyl chloride, in a solvent, such as DCM
in the presence of a base, such as triethylamine, giving compound 44. Thej
protecting group is removed using standard conditions, such as boron tribromide
in DCM, and the resulting phenol 45 is alkylated with allylic halide 35 to give 46,
rearranged to pheno] 47, and protected to afford intermediate 48 as in Scheme 7.
The alkene is oxidatively cleaved using standard conditions, such as sodiym
periodate and ruthentum(TI) chloride in acetonitrile/water (Ashby, E. C. and
Goel, A. B, J. Org. Chem. 46:3936 (1981)) followed by Jones reagent, giving




di butyl, and dianyl sulfates; |long chain halides such as decyl, lauryl,
nyristyl vgﬂg zs% garyl chlorides, bronmides and iodides; aral kyl hal i @éspzPRiJhE
benzyl an pHe thyl bromides and others. Preferred aci dectmsefmnm ng acid
addition salts include HCI, acetic acid and trifluoroacetic acid. The
conpounds of the present invention repyesent a novel class of potent
inhibitors of netallo, acid, thiol antserine proteases. Exanples of the
serine proteases inhibited by conmpounds within the scope of the invention

i nclude | euk te neutrophil el astase, a proteolytic enzynme inplicated in
t he pat hogeﬁ%@?@’ Wmcie‘ﬁﬁm‘s‘éﬁ‘i‘ﬁ]:eddﬂﬂlmyﬂéiandaph'lonaﬂymbpmxecﬁﬂdghﬁﬁiﬁi ve
enzymes; pagtHeeids Larff @tﬁ@tﬁe&n%{g@%@@oﬁn G a chynotrypsin-like

prot ease al so assocl at thronbin and factor Xa,

proteol ytic enzyTesphaémiabeutizb@Rsg: 24t d 02128825 0 6 APR
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pepsin, an Hefermelvateser oifseuble bsdisprrsible pridaterintla@sthObomRARANds of the
present invg&t_Log‘gc a‘{he orr(ﬁloimds of the present invention are preferably
enpl oyed to T hAIDI ‘r‘P{/g& alerRaty grgRanie saltsmgrich wsiforneent] eigs droappl i cat i on,
t he pot encyinafhnitf diere M OLNR T ters. of. .enzyme-inhi biting
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characteristics of the conpounds of 't pr ig¢lade eadi ly
ascert ai neddd§iptest adipated alginatd easpamate f beiroh@y BenzdnbaNYdnkQ tblfk‘ﬁgﬁtc()f skill in
the art. FOl,y npl an end use application of the conpounds that inhibit
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that a usef .range W |]) be _about 0.01 to 10 ng p g per’ day for an
effective tlwgf%%éﬁfﬂiep g‘?’?@&‘h%l?%ﬂ@ﬁﬁ‘é’efbﬁﬂqsﬂéﬂm@sémtatt,nvmaititen that are
di sti ngui shhethbiyesuliéhdte, @bhdphih¥lenesulfonate, nicotinate, nitrate, oxalate, pamoate,

pectinate, persulfate, 3 -phenylpropionate, picrate, pivalate, propionate, succinate,
sulfate, tartrate, tiﬁocyanaté, tosylate, trifluoroacetate, and undecanoate. Base
salts include ammonium salts, alkali metal salts such as sodium and potassium
salts, alkaline earth metal salts such as calcium and magnesium salts, salts with
organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and salts
with amino acids such as arginine, lysine, and so forth, including salts with a
guanidinyl moijety. Also, the basic nitrogen-containing groups may be
quaternized with such agents as lower alkyl halides, such as methyl, ethyl, propyl,
- and butyl chlorides, bromides and iodides; dialkyl sulfates like dimethy], diethyl,
dibutyl, and diamyi sulfates; long chain halides such as decyl, lauryl, myristyl and
stearyl chlorides, bromides and iodides; aralky] halides like benzyl and phenethyl
bromides and others. Preferred acids for forming acid addition salts include H,
acetic acid and trifluoroacetic acid.
The compounds of the present invention represent a novel class of potent
inhibitors of metallo, acid, thiol and serine proteases. Examples of the serine
- proteases inhibited by compounds within the scope of the invention include
leukocyte neutrophil elastase, a proteol ytic enzyme implicated in the pathogenesis
of emphysema; chymotrypsin and trypsin, digestive enzymes; pancreatic elastase,.
and cathepsin G, a chymotrypsin-like protease also associated with leukocytes;
thrombin and factor Xa, proteolytic énzymes in the blood coagulation pathway.
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Compounds of the present invention that are distinguished by their ability
t_o inhibit thrombin may be employed for a number of therapeutic purposes. As
thrombin inhibitors, compounds of the present invention inhibit thrombin
production. Therefore, these compounds are useful for the treatment or
prophylaxis of states characterized by abnormal venous or arterial thrombosis
involving either thrombin production or action. These states include, but are not
Iimited to, deep vein thrombosis; disseminated intravascular coagulopathy which
occurs during septic shock, viral infections and cancer; myocardial infarction;
stroke; coronary artery bypass; fibrin formation in the eye; hip replacement; and
thrombus formation resulting from either thrombolytic therapy or percutaneous
transluminal coronary angioplasty (PCTA). Other uses include the use of said
thrombin inhibitors as anticoagulants either embedded in or physically linked to
materials used in the manufacture of devices used in blood collection, blood
circulation, and blood storage, such as catheters, blood dialysis machines, blood
collection syringes and tubes, and blood lines. The compoﬁnds of the present
invention may also be used as an anticoagulant in extracorporeal blood circuits.
Stents have been shown to reduce restenosis, but are thrombogenic. A
strategy for reducing the thromubogenicity of stents is to coat, embed, adsord or
covalently attach a thrombin-inhibiting agent to the stent surface. The
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By virtue of the effects of thrombin on a host of cell types, such as smooth
muscle ceils, endothelial cells and neutrophils, the compounds of the present
invention find additional use in the treatment or prophylaxis of adult respiratory
distress syndrome; inflammatory responses; wound healing; reperfusion daniagc;
atherosclerosis; and restenosis following an injury such as balloon angioplasty,
atherectomy, and arterial stent placement.

The compounds of the present invention may be useful in treating
neoplasia and metastasis as well as neurodegenerative diseases, such as
Alzheimer's disease and Parkinson's disease.

When employed as thrombin inhibitors, the compounds of the present
invention may be administered in an effective amount within the dosage range of
about 0.1 to about 500 mg/kg, preferably between 0.1 to 10 mg/kg body weight,
on a regimen in single or 2-4 divided daily doses.

‘When employed as inhibitors of thrombin, the compounds of the present
invention may be used in combination with thrombolytic agents such as tissue
plasminogen activator, streptokinase, and urokinaéc. Additionally, the
compounds of the present invention may be used in combination with other
antithrombotic or anticoagulant drugs such as, but not limited to, fibrinogen

aptagoniSts and thromboxane receptor antagonists,
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granul es are a rTErJéor source for the preparation o ocy astase and
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inflammatory effect useful in the treatment of gout, theumatoid arthritis and other
inflammatory diseases, and in t;he treaﬁnent of emphysemi The leucocyte
elastase inhibitory properties of compounds .of the present invention are
determined by the method described below. Cathepsin G has also been
implicated in the disease states of arthritis, gout and emphysema, and in addition,
glomerulonephritis and lung infestations caused byinfections in the lung. In their
end-use application the enzyme inhibitory properties of the compounds of

n Formula I are readily ascertained by standard biochemical techniques that are
well-known in the art.

' The Cathepsin G inhibitory prdperties of compounds within the scope of
the present inverition are determined by the following method. A preparation of
I?artiaily purified human Cathepsin G is obtained by the procedure of Baugh et
al., Biochemistry 15: 836 (1979). Leukocyte granules are a major source for the
preparation of leukocyte elastase and cathepsin G (chymotrypsin-like activity).
Leukocytes are lysed and granules are isolated. The levkocyte granules are
extracted with 0.20 M sodium acetate, pH 4.0,. and extracts are dialyzed against
0.05 M Tris buffér, pH 8.0 containing 0.05 M NaCl overn; ght at 4 °C. A protein

. fraction precipitates during dialysis and is isolated by centrifugation. This
fraction contains most of the chymotrypsin-like activity of leukocyte granules.
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C. Aprotein fraction precipitates during dialysis and is isolated by
centrifugation. This fraction contayns nost of the chynmotrypsin-like
activity of |eukocyte granules. 0 6 APR 2005 WD 02/28825 PCT/ USOL/ 31249
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severity activator are potentially useful in treatinge%cessive cell growth disease state. As

e

such cornpounds of the present invention may also be useful in the treatment of
benign prostatic hypertrophy and prostatic éarcinoma, the treatment of psoriasis,
and as abortifacients. For their end-use application, the potency and other
biochemical parameters of the enzyme inhibiting characteristics of compounds
of the present invention are readily ascertained by standard biochemical
techniques well known in the art. Actual dose ranges for this application will
de.,pend upon the nature and severity of the disease state of the patient or animal

l to be treated as determined by the attending diagnostician. It is to be expected
that a general dose range will be about 0.01 to 10 mg per kg per day for an
effective therapeutic effect.

Additional uses for compounds of the present invention include analysis
of commercial reagent enzymes for active site concentration. For example,
chymotrypsin is supplied as a standard reagent for use in clinical quantitation of
chymotrypsin activity in pancreatic juices and feces. Such assays are diagnostic
for pastrointestinal and pancreatic disorders. Pancreatic elastase is also supplied
commercially as a reagent for quantitation of ,-antitrypsin in plasma. Plasma
o-antitrypsin  increases in concentration during the course of several
inflammatory diseases, and «-antitrypsin deficiencies are associated with

increased incidence of lung disease. Compounds of the present invention can be
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not intended to be so limited.

The pharmaceutical compositions of the present invention cam be
administered by any means that achieve their intended purpose. For example,
administration can be by parenteral, subcutaneous, intravenous, intramuscular,
intraperitoneal, transdermal; buccal, or ocular routes. Alternatively, or
concurrently, administration can be by the oral route. ‘The dosage administered
will be dependent upon the age, health, and wej ght of the recipient, kind of
concurrent treatment, if any, frequency of treatment, and the nature of the efféct
desired.

In addition to the pharmacologically active compounds, the new
pharmaceutical preparations can contain sunitable pharmaceutically acceptable
carriers comprising excipients and auxiliaries that facilitate processing of the
active compounds into preparations that can be used pharmaceutically.

The phammaceutical preparations of the present invention are
manufactured in a manner that is, itself, known, for example, by means of
conventional mixing, granulating, dragee-making, dissolving, or lyophilizing
processes. Thus, pharmaceutical preparations for oral use can be obtained by
combining the active compounds with solid excipients, optionally grinding the
resulting mixture and processing the mixture of granules, after adding suitable

auxiliaries, if desired or necessary, to obtain tablets or dragee cores.
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cores. WD Q 288ﬁ5 -39 g 6 APR 2005 PCTI US stions of the
present i nYARYBAYLEE BPivads: anwell s binders, such ax) starchas®e Nusidg) fort €r m
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gﬁiﬁr oNCe ehbokyméifylcafindse, asrlléllftgrai)%llyevilfy)l( g;lrr%liedgtnz. If desired, dibintegrating Hiters
. grating
agents can be added, such as, the abovc—mehtioned starches and also
carboxymethyl-starch, cross-linked polyvinyl pyrrolidone, agar, or alginic acid
or a salt thereof, such as, sodium alginate. Auxiliaries are, above all, flow-
regulating agents and lubricants, for example, silica, talc, stearic acid or salts
thereof, such as, magnesium stearate or calcium stearate, and/or polyethylene
glycol. Dragee cores are provided with suitable coatings that, if desired, are
resistant to gastric juices. Forthis purpose, concentrated saccharide solutions can
be used, which may opticnally contain gum arabic, talc, polyvinyl pyrrolidone,
polyethylene glycol, andfor titanium dioxide, lacquer solutions and suitable
organic solvents or solvent mixtures. In order to produce coatings resistant to
gastric juices, solutions of suitable cellulose preparations, such as, acetylcellulose
phthalate or hydroxypropylmethyl-cellulose phthalate, are used. Dye stuffs or
pigments can be added to the tablets or dragee coatings, for example,‘ for
identification orin order to characterize combinations of active compound doses.
Other pharmaceutical preparations which can be used orally include push-
fit capsu]eg made of gelatin, as well as soft, sealed capsules made of gelatin and
a plasticizgr, such as, glycerol or sorbjtol. The push-fit capsules can contain the
active compounds in the form of granules that may be mixed with fillers such as

lactose, binders such as starches, and/or lubricants such as talc or magnesium

stearate and, optionally, stabilizers. In soft capsules; the active compounds are
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gl ycerol or sorbitol.”The push-fit capsules can contain the active

conpounds in t hia ddditionobuspemsiensest thbaikcti veybRapHinds hsvippfoprald &y such as
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magnesi umMECHEP SPPRHETS G Pordprigisteendab Spitade Jipophilisotalveptipeul es; the
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for example, ethyl oleate or triglycerides or polyethylene glycol-400 (the
compounds are soluble in PEG-400). Aqueous injection suspensions can contain
substances that increase the viscosity of the suspension, for example, sodium

~ carboxymethyl cellulose, sorbitol, and/or dextran. Optionally, the suspension
may also contain stabilizers. |

Compounds of Formula I can be labeled with radioactive iodine by using
an exchange reactidn. Exchange of hot iodine for cold iodine is well known in
the art. Alternatively, a radio iodine labeled compound can be prepared from the
corresponding bromo compound via a tributylstannyl intermediate. See, U.S.
Patent No. 5,122,361, herein incorporated by reference.

The present invention also includes compositions which are useful for in
vivo imaging of thrombi in 2 mammal, wherein the compositions are comprised
of a compourd of Formula I complexed with a radioactive atom.

For the compounds of Formula I, suitable radioactive atoms include Co-
57,Cu-67,Ga-67, Ga-68, Ru-97, Tc-99m, In-111, In-1 13m,Hg-197, Au-198,and
Pb-203. Some radioactive atoms have superior properties for use in
radiochemical imaging techniques. In particular, technetium-99m (Tc-99m) is

an ideal radioactive atom for imaging because of its nuclear properties.
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One or  ror Bhenjwinf §86@nd r 1 88ulmdialve gdrmsﬂnmﬁtxmimaﬁéb&ibg)&mgg dto
stabilize a%g i ncrease :the water solubility of conpounds 0 €& present
i nventi on. CompesigaBSEqtan thegadipsitive piommEe99me di scl osed in U. S.

Pat ent Nos. 4,72 6 4. .a 5,024,998, I n addition, suspensions
‘of the active co?r%%gﬁlg °§‘%‘Z9a§{)?‘§8?‘iﬂap‘ej% B?/L}al?‘?i?‘%@ﬁﬁw Qﬁﬂwemhpnspcan be
adm ni st er edchifiquds dbenlih BRPEL to Frowas H@&hﬁos‘?{ionéfmecﬂég%n{n0| ude fatty oils,

for exanple, sesame oil, or synthetic fatty acid est eIy anpl e,
ethyl ol eat&rsHamplegthgecqdmpmmds capdk Jubeleditaroagly b yhlhtiddReht iEh o OTPOUNS

are sol ubl egj 400) . Aqueous | ti.on suspensions can contain
subst ancese[%1 %Fﬁﬁ%ﬂ}&élgiﬁ%peglﬁgc%cs%&g Qﬁp@f‘)ft eibimein, bath dfovhieixanypl e,
sodi um cardanwrmmﬁm}o&{abhé&%%eé@mgbf gy dextran. Optionally, the

suspensi on nay also contain stabilizers. npounds of Forrmula | can be

| abel ed with radhognerale the diompokisionss iofi the apregesth ARERL AL 26hiafiih, EXChange of
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mammal , whekein.t C gsitions are_conprised of a conpound of Fornula I
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technetium-99m (in an oxidized state) with the compounds of the present
invention having a chelating means in the presence of a reducing agent to form
a stable complex between technetium-99m in a reduced state (IV or V valence
‘state).

One embodiment of the composition of the present invention is prepared
by labeling a compound of Formula [ having a DTPA chelating means with
technetivm-99m. This may be accomplished by combining a predetermined
amount (as 5 ug to 0.5 mg) of compound of the present invention with an
aqueous solution containing citrate buffer and stannous reducing agent, then
adding freshly eluted sodium pertechnetate containing a predetermined leve] of
radioactivity (as 15 mCi). After allowing an incubation of the mixture at room
temperature, the reaction mixture is loaded into a shielded syringe through a
sterile filter (0.2-0.22 micron), then is dispensed into 0.9% saline for injection,
if desired.

Another embodiment of the compositions of the present invention is
prepared by labeling a compound of Formula 7 having a metallothionein chelating
means with technetium-99m. This may be accomplished by combining aqueous
sodium pertechnetate-99m with aqueous stannous glucoheptonate to form a
soluble complex of technetium-99m (in reduced state) with two glucoheptonate

molecules, then combining this solution with a compound of the Formula



For the conpounds of Fornula |, suitable radioactive atons include B-APRTI5
Cu- 67, W opggra- 68, Ru-97, Tc-99m In-111, 1n-113m Hg-197, Au-198, and
Pb-203. Sone radioactive atons have superior propertiesPCTAUSPUHIY in

radi ochem cal imaging techniques. In particular, technetium99m (Tc-99m is
an ideal radioactive atomfor imagiquy because of its nuclear properties. WO
02/ 28825 -41 0 6 APR 2005 PCTJUS01/31249 Rheni um 186 and -188 al so have
gama em ssion which allows it to be inmaged. Preferred conpositions
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m xture oinveAGHRFHbHRROOIM and a reduci ng agent and a water-sol uble |igand,
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- This may BEEddRg: sodivgy dH-{)]l Bt TR AEpfermgsh agsatsaarpistsptious reducing

agents, especially stannous chloride or stannous glucoheptonate. The amount of

reducing agent is that amount necessary to reduce the technetium-99m to provide
for the binding to the chelating means of a compound of Formula I in this
radioisotope’s reduced state. For example, stannous chloride (SaCl) is the
reducing agent and can be used in range from 1-1,000 pg/ml.

Citric acid complexes with technetium-99m quickly to form a stable
technetium-99m-citrate complex. Upon contact with a compound of Formula I,
substantially quantitative transfer of technetium-99m from its citrate complex to
the chelating means of the compound of Formula 7 is achieved rapidly and under

~ mild conditions, The amount of citric acid (as sodium citrate) can range from
about 0.5 mg/ml up to the amount maximally soluble in the medium. Preferred
amounts of citric acid range from 15 to 30 pg/ml.

The amount of compound of Formula I having a chelating means can
range from 0.001 to about 3 mg/mlL, preferably about0.017 to about .15 mg/mL.
Finally, technetium-99m in the form of pertechnetate can be used in amounts of
preferably about 1-50 mCi. The amount of mCi per mg of compound of the
present invention is preferably about 30-150,

The reaction between the compound of Formula I and the metal jon-
transfer ligand complex is preferably carried out in 2 aqueous solution at a pH at
which the compound of Formula 7 is stable. By "stable", it is meant that the
compound remains soluble and retains its inhibitory activity againét o-thrombin.

Nommally, the pH for the reaction will be from about 5 to 9, the preferred pH
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Preferred paramagnetic atoms are divalent or trivalent ions of elements
with an atomic number of 21 to 29, 42, 44 and 58 to 70. Suitable ions include
chromiumJIT), mangancse(ﬂ), iron(JID), iron(II), cobalt(Il), nickel(il), copper(IL),
praseodymium(lI), neodymivm(III), samarium(II) and ytterbium(IIY). Because
of their very strong magnetic moments, gadolinium(IIT), terbium(I10),
dysoprosium(TIf), holmium({I), and erbium(I) are preferred. Especially

- preferred for the paramagnetic atom is gadolininm(I).

The compositions of the present invention maybe prepared by combining
a compound of Formula I with a paramagnetic atom. For example, the metal
oxide or a metal salt (for example, nitrate, chloride or sulfate) of a suitable
paramagnetic atom is dissolved or suspended in a medium comprised of water
apd an alcohol, such as methyl, ethyi or isopropy! alcohol. This mixture is added
to a solution of an equimolar amount of the compound of Formula I in a similar
aqueous medium and stirred. The reaction mixture may be heated moderately
until the reaction is completed. Insoluble compositions formed may be isclated
by filtering, while soluble compositions may be isolated by evaporation of the
solvent. If acid groups on the chelating means are still present in the composition
of the present invention, inorganic or organic bases, and even amino acids, may
be added to convert the acidic complex into a neutral complex to facilitate

isolation or purification of homogenous composition. Organic bases or basic

preferred
i de or

ed
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reduci ng agent is that anount necessaryto reduce the technetium 931T5§5p 200
provide _ for the binding'to the chelating neans of a conpound of orrruFfa‘(i
in thi sWHERs8sot ope's reduced state. For exanple, stanhOD@SeIdion de
(SnCl12) is the reducing agent and can be used in range from1-1, 000 g/ niL.
Citric acid conplexes with technetium99m quickly to forma stable
technetium99mcitrate conpl ex. Upon'contact with a conpound of Formula I,
substantially quantitative transfer of technetium99mfromits citrate
conplex to_the chel ating nmeans of the conpound of Formula | is achieved
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g/ m . The anmounThefpr&enmvetidf &Pk ' | ans can .
range from 0. 001 tfg about 3 nyg/ni, ng]rﬁggglrggﬁﬁéﬁcgg)ﬁo%gﬁbg%@% g’%out 0.15 -
my/ L. Fi Kedfely for ephwivoi dmagiam of thtumbi oirm ©f mpeniatC lkogipikmgcan be used in
anount s of L‘?eratg)llrlg aboF 1-5Q nCi, The anmpunt of nC per ng of conpound
of the prB%@t%‘? Yoally peep lep?*gﬂ%rr%‘yd&%%m%y eHectivenemewntatfi on bet ween
t he conpoumnpgsjtﬁg{srﬂéh%dfr@ﬂthgp@-ﬁg@&a% Oﬁlg&imﬁz[ﬁnsfer_ | i gand conplex is
solu

preferably carried out In a aqueo Ion at"'a pH at which the conpound
of Formula | i sThedikgnosByallysiffeotive amiiint' of thie@Binpbiiabn kéifhired @QFROUN T eMai Ns

e 1 o e S e e 0 bions Wotooe o mssprd Bengct pit 06 KPR
Cochnet | um oom o 1 ae. Dol medea il Tl HEGpAnE phiias wades | ncubat ed
pr ef er abl ycausidgrationp dhasafactofs anh thdivrelatidfiship e ddieutininghicdod®st Pref erably
from about ;2 k%o%v% t%bs%!ltl gragt’:iticl;n%{'s ial’.l tig frgédgile(ﬂ;gn%ggg re]l;ts. Also, the
diagnostically effective amount and method of administration can be tailored to
achieve optimal efficacy but will depend on such factors as weight, diet,
concurrent medication and other factors which those skilled in the medical arts
will recognize. In any regard, the dose for imaging should be sufficient fﬁr
detecting the presence of the imaging agent at the site of a thrombus in question.
T ypically, radiologic imaging will require that the dose provided by the
pharmaceutical composition position of the present invention be about 5 to 20
jCi, preferably about 10 uCi. Magnetic resonance imaging will require that the
dose provided be about 0.001 to 5 mmole/kg, preferably about 0.005 to 0.5
mmole/kg of a compound of Formula I complexed with paramagnetic atom. In
either case, it is known in the art that the actual dose will depend on the location
of the thrombus.
"Pharmaceutically acceptable cartiers” for in vivo use are well known in
the pharmaceutical art, and are descrbed, for example, in Remington’s
Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). The
pharmaceutical compositions of the present invention may be formulated with a
pharmaceutically acceptable carrier to provide sterile solutions or suspensions for
injectable administration. In particular, injectables can be prepared in
conventional forms, either as liquid solutions or suspensions, solid forms suitable

for solution or suspensions in liquid prior to injection, or as emulsions. Suitable

excipients are, for example, water, saline, dextrose, mannitol, lactose, lecithin,




of time to allow transfer of the metal ion fromthe citrate conpl@§ APR 20he
chel ati Yo Eﬁ@}g of thé conmpound of Fornmula I. Generally, |ess than one
hour is SOfF nt to conplete the transfer reacti on un@#€T/UShBESR4Y
conditions. Alternative conpositions of the present invention include an
In-111 | abel ed conmpound of the presgnt invention. The present invention

al so includes conpositions of the c()ﬁ;ounds of the present invention which
are useful for in vivo imaging of thronmbi in a manmal, conprised of a ‘
conpound r%@resent %d byFor nul al conpl exed to a paranagnetic atom Preferred
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i's gadoliniu ). The conpositions of the present invention nmaybe
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For exanple, the netal oxide or a sa rate,

chl ori de oforsigrags ex)adofinistraticint Athlese wpaldaiddginaallyccott AfprseflatisQd ved or

suspended inBﬁégrﬁegri“!&egﬁggri sed of water and an al cohol, such’as methyl,
I

ethyl or i 8% I expmiple, sediyng benzoates sprbig acidand eserudfipsn of an

equi ol ar  Bydrg beﬁioi&'ﬂ@idQﬁHXQ%%Hbeﬁf g | jqri L ar. .aqueous medi um
and stirred. _Tﬁ% reaction M xture na P%%g%%sé@]ﬁg@%}tbw il the
reaction i 8ntéQxigdAnés and suspesding bpentcmapbsusddons formed nay be:isolated by
filtering, whilg,soluble conpositions may be isolated by evaporation of the

solvent. |f aci d™gPotipigmeTaethnds ofithe greser inveatien alsp offepseyeraht in t he

conposi ti oadvatagbd\eveP pRIVVS jthibt %mqu%qggﬁgg%t&ﬂn 09%%%'93% es, and even

am no acids, may be added to conhvert "the acidic conplex neut r al

conpl ex t otlePsssenaeasiee, regression or increase of a thrombus. In particular, the present
invention provides compounds, compositions and diagnostic compositions that
bind tightly to the thrombin associated with a thrombus and thereby reduce
"background” due to circulating radioactivity or paramagnetisﬁx arising from
unbound imaging agent. Furthermore, in vivo imaging by intracoronary injection
of the compounds, compositions or diagnostic compositions of the present
invention, is expected to be almost instantaneous since these imaging agents
would saturate the thrombin bound to the thrombus immediately.

' Accordingly, the present invention also includes methods for in vivo
imaging of a thrombus in 2 mammal, comprising the steps of: (1) administering
to a mammal a diagnostically acceptable amount of a compound, composition,
or diagnostic composition of the present invention and (2) detecting a thrombus
in a blood vessel.

The term "in vivo imaging" as used herein relates to methods of the
detection of a thrombus in a mammal, as well as the monitoring of the size,
location and number of thrombi in a mammal, as well as dissolution or growth
of the thrombus.

In employing the compounds, compositions or diagnostic compositions
in vivo by this method, "administering” is accomplished parenterally, in either a

systemic or local targeted manner. Systemic administration js accomplished by




i solation or purification of honbgenous conposition. Organic bases g P%ﬁsc
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sufficient far tectin esence of the inmaging agent at the site of

t he
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t he dose p Lon of the
pr esent |n\?gﬁ??g§n%§hgggr8?@§ﬁ&gqggﬂﬁépaﬂo pre era eyr%%g%fﬁafﬁe’p% Magneti c
resonance untaglpmgalweiﬂtoriemgeﬂee;i%&tﬂ&&tﬁbosﬁk)ﬁ&h@le@vl ded be about 0.001 to 5
nmol e/ kg, prefem ¥ about 0,005 to 0.5 mmole/kg of a conpound of Fornula
| conpl exed wit @WP@ Ve of p gomppsitien oidhe present inventiond@an in the art
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Phar maceutically acceptable carriers VI VO Use are werl”™ known in
For example, a compound represented by Formula I having a chelating means

attached thereto may be injected into the mammal, followed at a later time by the

radioactive atom thereby forming irn vivo at the site of the thrombus the
composition comprising the compound of formula complexed to radioactive
atom. Alternatively, a composition comprising the compound of formula
.complexed to radioactive atom may be injected into the mammal.

The “diagnostically effective amount” of the compounds, compositions
or diagnostic compositions used in the methods of the present invention will, as
previously mentioned, depend on the route of administration, the type of mammal

; being treated, and the physical characteristics of the specific mammal under
treatment. These factors and their relationship to determining this dose are well
known to skilled practitioners in the medical diagnostic arts.- In any regard, the
dose for in vivo imaging should be sufficient for detecting the presence of the
imaging agent at the sjte of a thrombus in question. Typically, radiologic imaging
will require that the dose provided by the diagnostic composition of the present
invention be about 5 to 20 pCi, preferably about*10 uCi. Magnetic resonance
imaging will require that the dose provided by the diagnostic composition be
about 0.001 to 5 mmole/kg, preferably about 0.005 to 0.5 mmole/kg of a
compound of Formula J complexed with paramagnetic atom. In either case, it is

known in the art that the actual dose will depend on the location of the thrombus.



t he pharmaceutical art, and are described, for exanple, in Reningt?@g§R2m5
Phannachabﬁik ?ciences, Mack Publishing Co. (AL R Gennaro edit. 1985).
The pharnaceu% cal conpositions of the present inventi oRCRHISOE312HDr nul at ed
with a pharmaceutically acceptable carrier to provide sterile solutions or
suspensions for injectable admnistgation. In particular, injectables can
be prepared in conventional fornms, either as liquid solutions or
suspensions, solid fornms suitable for solution or suspensions in liquid

prior to injectiQn,, Or.as | si.ons. , Sui.tapl e _ excipients are, for exanple,
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suspendi ng used.. The jn vivq i i ng. net hods of the present
i nvention a soq%ﬁ?ggxggbgﬁ%igﬁ%ﬁbﬁhﬁﬁd%bﬁaﬁﬁgggﬁ@@Fﬁﬁ§ﬁﬁhﬂ§ﬂﬁ@mtechniques
for the detsatgednn spatabdétedtion@hhber(HEdRIBIRGE oﬁﬁ&?ofﬂlg%ﬁée i on or
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the thr onb?p?d%égﬂﬂggd with a thronbus and thereby reduce "background”
due to _ci rcul ating radi oactivity or paramagneti smarising from

- The paramagnetic atoms associated with the compositions and diagnostic

compositions of the present invention are detected in magnetic resonance imaging
(MRI) systems. In such systems, a strong magnetic field is used to align the
nuclear spin vectors of the atoms in a patient’s body. The field is disturbed bythe
presence of paramagnetic atoms localized at a thrombus and an image of the
patient is read as the nuclei return to their equilibrium ali gnments.
The following examples are illustrative, but not limiting, of the method
and compositions of the present invention. Other suitable modifications and
adaptations of the variety of conditions and parameters normally encountered and

i obvious to those skilled in the art are within the spirit and scope of the invention.
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to adm nistrg | vein. Local targeted administration
is acconplis ‘ conpgunds, conpositPdns or diagnostic

roximal hHn flfgw to . in or artery
f st at~t o N'@i\ﬁ-jfégt\i M, I's includes
but is not limteg tp di ectl;'nj ectionHnto the dbronary arteri al
vascul ature to image coronary  thronbi, into the carotid artery to i mge
thrombi  in the cerebral vasculature, or into a pedal vein to i mage deep

vein thromjosis E}ilyl%défﬁ%fau?-phenylacetate (Middleton, W_, eral. J. Org. Chem.
42:2883 (1980)).

conposi ti onsky .
suspected to contai

PhCF,CO,Et

A mixture of ethyl benzoylformate (125 g, 70.0 mmol) and
(diethylamino)sulfur trifluoride (DAST, 18.5 mL, 140 mmol) was stirred for 48
hours at ambient temperature, and then poured over ice. The oil formed was
taken up into dichloromethane (DCM), washed with H,0, dried over Na,SO,,
concentrated, and filtered through a short column of silica gel eluting with 50%

j DCM!hexang. The filtrate was concentrated to give the title compound (12.3 g,
88% yield) as a brown liquid. "H NMR (400 MHz, CDCl,) 8 7.65-7.63 (m, 2 H),
7.52-743 (m, 3H), 430 (4, T =7.1 Hz, 2 H), 1.30 (¢t, = 7.1 Hz, 3 H).

2. 2,2-Difluoro-2-phenylacetic acid
PhCF,CO,H
A suspension of ethyl 2,2-difluoro-2-phenylacetate (6.0 g, 30 mmol), as
prepared in the preceding step, in 1 N NaOH (36 mL, 36 mmol) was stirred at

ambient temperature. After 36 hours, the reaction became almost homogeneous.

The mixture was acidified with IN HC (36 mL), and extracted with DCM twice.



|

1

Al so, the manner of delivery of a conposition of the present mvenﬁﬁchRth
the Si t@v@ﬁz,rggghronbus is considered within the scope of {; ﬁgl 9

"adm ni stering"” For exanple, a conpound represented by  havi ng a
chel ati ng rreans attached thereto may be injected into the rramml fol |l oned
at a later tine by the radioactive48omthereby formng in vivo at the
site of the thronbus the conposition conprising the conpound of formula
conpl exed to radioactive atom Alternatively, a conposition conprising the

comound offoé Qb weR IRAHALH (PachBARFLYE GHATRIBY NICSON g o0 1 nto the

mammal . The "di agnostically ect i ve anourft
conposi t i ongncentrated &g givs tthe titlo bpapoUridoBs5ug, e % I?ldidmeasr@bhﬁ%llg% the present
i nvention WIIBZL as previ, ousl nmenti oned,- depend on the route of
adni ni st r afPsh that pas pgedavith T Punfigafign r eat ed, and the physi cal
characteristics of the speC|fic manmal under treatnment. These factors and
their relationship to determning this dose are well known to skilled
practitiondrs ip2tDiluwmsigdenfloa@ylehioridearts. In any regard, the dose for
in vivo imging should be sufficient for detecting the presence of the
i magi ng agent at the site of a thronbus in question. Typically, radiologic
imaging wll require that the d ﬁ& %E(Séfzded by the di agnostic conposition
of the present invention be abo g preferably about-10 C .
Magneti c resonance inmaging will require that the dose provided by the
di agnostic conposition be about 0.001 to 5 mmol el kg, preferably about
0.005 to 0.5 mrBbey Reskothargedcwithp 8i2ndiflodrordpheydacktic anid @@ ¢, %i0th

is, _known in_the art that the actual

Baso w1 1 I breetndih (BT pleprter FERD T iscpasipRan BB 02 28525

PCT/ US01/ S&i’ﬂﬁ cirotidBS p86)} & he SeabliorBmiithRIENS d Ry wﬁﬁh ng éoﬁmfagde possi bl e
by the presence of radioactive or paramagnetic atons |ocalized at such

t hronbus. vhéimethylfmemide MR (s e 0H06 dnmiohhint REM ¢BSosil) ivens and
di agnostic added. After 2 hours, the ice-bath was removed, and the mixture continued to stir

for 1 hour. The solvents were evaporated, DCM was added, and then evaporated

in vacuo giving the title compound (0.88 g, 98% vield), that was used
immediately without further purification.

4. 2-(2,3-Difluoro-6-nitrophenyl)acetic acid (Y okomoto, M, W., et al.
1991, EP 0 470 578 Al).

NO,

CO,H

To a suspension of NaH (11.3 g, 60% oil dispersion, 282 mimol) in °
tetrahydrofuran (THF) (35 mL) in an ice-bath was added a solution of diethyl
malonate (45.2 g, 42.9 mL, 282 mmol) in THF (70 mL) over a period of an hour
so that the reaction temperature was kept below 20 °C. Some white.solid
precipitated during the addition. To the above reaction mixture was added a
solution of 1,2,3-trifluoro-4-nitrobenzene (25.0 g, 141 mmol) in THF (35 mL)
over a period of 1 hour so that the reaction temperature was kept below 10 °C.

The ice-bath was removed and the mixture was stitred at ambient temperature for



conposi tions of the present invention are preferably.inmaged usingyg apR 2005
radi ati OB%?det ection neans capabl e of detecting gamra radiation, such as a

gama ca 22825t he | ke. Typi cal ly, radiation imaging ca}rﬁqr,g@l@mboy a
conversion nmedium (wherein the high energy gama ray i s absorbed,

di splacing an electron which emts a_photon upon its return to the orbital
state), photoelectric detectors arraﬁéed In a spatial detection chanber
(to determ ne the position of the emtted photons), and circuitry to

anal yze the_photons detected in the chanmber and produce an inmage. The

par amagnet i @W%@@éﬁ@ﬂ&@%w&s ddued cothp ectctib® Sstutot aflh 49[OREd €

conposition esent invention are detected in magnetic resonance
i magi ng (M%Y%O%tp(gﬁ@er ﬁ#‘llgﬁiﬂr%%?-eﬁﬁlm‘éfogﬂmgh@tﬂ%%ﬂgl ghd s used to

align the powdeaBated TO! VEC HANHS at in a patient's body. The field
i s disturbed by the pregence )O?Q%agr“ﬁa%ggngﬁérs@r Yo ®48isgparatgd, a t hr ombus

“and an i mageonsentrated, mixed with 4NHCR OIS mﬁ)ada%cmCﬁi(asﬁth}rg,,&o ther
equi libri un*oal i4gl{ment,§ The follow ng exanples are | 5 ra’ief1 ™ but not )
limting, of "tifehIHEY hbhe rezrlion mivgaes waneikoved toleeolptoaseny teidpeRiirk.On. O her .

sui t abl e noghé kegd | i tions _of the varjiety of conditions and
par aneters nor n’glﬁeﬁgﬁ’ggﬁﬂtu ?gggéﬁlag w(?f)\ﬁ?tﬁ{?g 4ih Yashedewithi diisepropyl t he art

are wit hi n ether, apd distolaedirsMeP¥ 00 s, i [N« W0. 02/ 28825 O 6 APR 2005

PCT/ USOL/ 31249 -48- Exanpl es Exgﬁrrpl o] RGP Bl willbaciVe Caion, 8‘.’

N- (2- (Ant i dTHOEHYAS 6YAPPEteH, pd thecaystdllineresidbe onshed “pﬁﬂbépflkfﬁlw{e} an: i noJ-
CTFA”

6-chl oro-2 .de trifl roacel ate salt N
S ERABD SN bREThEMHE Botpbind AT XS S5% sielsue a mhite ot

1
H-NMR (400 MHz, CDCl,) § 8.05-8.01 (m, 1H),7.47 (dd,T=17.4,8.9 Hz, 1H)
4.10 (s, 2H).

5. 2-(2,3-Difluoro-6-nitrophenyl
s yDethano! (Yokemoto, M, W.
470 578 Al (1991)). efal ERO

OH

~

To a mixture of NaBH, (3.60 g, 95.4 mmol} in THF (12 mL) cooled
below 10 °C was added a solution of 2-(2,3-difluoro-6-nitrophenyDacetic acid
(10.9 g, 50.2 mmol), as prepared in the preceding step, in THF (4 mL) over a
period of 1 hour. To this mixture was added a solution of boron triflueride
diethy] etherate complex (16.5 mL, 131 mmol) in THF (24 mL) Och aperiodof
1 hour, keeping the reaction temperature below 10 °C. After the addition the
reaction was continued to stir on ice for 15 minutes, and then at ambient
temperature for 20 minutes. To a mixture of DCM (180 mL) and H,O (140 mL)
was added NaHCO, (15 g, 179 mmol). The reaction mixture was slowly added
to the above NaHCO, solution and stirred overnight. The organic layer was
separated, dried over Na,SO,, and concentrated to give the title compound (10.1
8, 99% yield) as light brown oil. 'H NMR (400 MHz, CDCL,) 6 7.82 (dd, J=9.1,



1. Ethyl 2,2-difluoro-2 phenylacetate (Mddleton, W, et al. J. ﬁ)%gR%ﬂggm
42:_2883“8)1(?2?23% . PhCF2CO2Et A mi xture of ethyl benzoylformate ( 5 g, 70.0
mrol ) an hyl am no) sul fur ttifluoride (DAST, 18.5 PLT/US@Gim%0l ) was

stirred for 48 hours at anbient tenperature, and then poured over ice. The
oil formed was taken up into dichl_?;rorrethane (DCM), washed with H2O, dried
over Na2SO41 concentrated, and fil éfed t hrough a short columm of silica

gel eluting with 50% DCMlhexane. The filtrate was concentrated to give the

title conp . , 8% yield) as a brown liquid. "H NWR (400 MHz,

CDC13) 6 78‘5;&7&% ’%%? §'1§0(EH=XHJ=§2357(1¢03=6{%H@QH,), 3386 327, (W, 2H)7. 1 Hz, 2 H),
1.30 (t, iG iz, 3 M 2. 2,2-Difluoro-2 phenylacetic acid PhCF2CO2H A
suspensi on of éthyl 2,2-difluoro-2-phenylacetate (6.0 g, 30 nmol), as

prepared in the preceding step, in 1l N NaCOH (36 nL, 36 mmol) was stirred at

anbi ent tepperature, After 36 hours, the reaction becane al npst

homogeneou®.  TréS-Hert-Bugyliansinal?-flubre d-nitrophenyl}eiBan6BGYokdmonnd ext ract ed

with DCM tw ce. MWWV.02r dISBR S 470378 AIAPPODN05 PCT/ US01/ 31249 The extracts

wer e conbi ned, washed with H20, dried over Na2SO4, and concentrated to

give the title conpound (3.85 g, 81%yield) as a pale yellow solid, that |
was used wi thout further purifi cat'lli NQ 2-Di uoro- 2 phenyl acet yl |

chl ori de PhCF20001 To a flask cha ith 2, 2-di fl uoro-2-phenyl acetic acid |
A mixture of 2-(2,3-difluoro-6-nitrophenyl)ethanol (6.00 £, 29.6 mmol),

(0.8 g, 5.06 nmmol), as. prepared e preceding step, under argon in an |
i ce-bath was added 'BuH

as prepared in the bre.cedjng step, fert-butylamine (18.6 mL, 1.77 mmol), DMSO
(30 mL), and toluene (5 mL) was heated at reflux for 16 hours. After cooling to
ambient temperature the brown solution was poured into H,0 (300 mL), and the
deposited yellow crystals were filtered and washed with H,0 twice. The yellow
solid was dissolved in CHCI, (70 mL), dried over Na,S0,, concentrated, and
crystallized from hexane to give the title compound (4.70 g, 62% yield) as a
yellow solid. "H NMR (400 MHz, CDCl,) 6 7.92(dd, J =9.3, 1.5 Hz, 1 H), 6.79
(t,J=8.7Hz, 1 H), 4.69 (brs, 1 H),3.96 (dd, T=11.4,5.9 Hz, 2 H), 3.32 (dt,J
=6.5,3.1Hz, 2H), 1.75 (t, J = 5.3 Hz, 1 H), 146 (5, 9 H).

7. 2-(3-Amino-2-fluoro-6-nitrophenyl)ethanol (Yokomoto,M, W., et al.
EP 0470 578 A1 (1991)).

NO,

OH

A solution of 2-{3-[(tert-butyl)amino]-2-fluoro-6-nitrophenyl }ethanol
(3.9 g, 15 mmol), as prepared in the preceding step, in concentrated HC] (40 mL)

was refluxed for 2 hours. After cooling to room temperature, the mixture was



oxalyl chloride (5 nL), and the reaction m xture stirred for 15Drr%ﬂ N
solution of dinethylformamde (DMF) (37 ng, 0.506 nmol) in DCMT( ERnP_%
was ad®eu02/2881%r 2 hours, the ice-bath was renoved, andpChesetatdr e
continued to stir for 1 hour. The solvents were evaporated, DCM was added,
and then evaporated in vacuo giving the title conmpound (0.88 g, 98%
yield), that was used imediately W& hout further purification. 4.
2-(2,3-Difluoro-6-nitrophenyl)acetic acid (Yokonoto, M W, et at. 1991,
EP 0 470 578 Al). To a suspension of NaH (11.3 g, 60%oil dispersion, 282
mmol) in etxtractedywitioéthylace@ENER) 5§ 8k.)nThe extraats wee-coaibinedosagddded a

sol ution of ,diethyl gﬁ!(gn te (45.2 g, 42.9 nm,, 282 mmol) in THE (70 nl)
over a per Pds ag‘?ﬁ] s @dimes) and brane, dugdqvehNaStheandiconesnitatedkept  bel ow
20 C. Some,; Wi i ecl pl : J ition. Jo the above .
eacti on nigbyk Bt Pl P BRI Ok SRGBH: bBR. HBd  ohenene.
(25.0 g, 14dd amed ih high veckuh3b praduce m%ﬂde%oﬁ%ﬁﬁt_ﬂ(ﬂf %,lgtﬁr?Q?felcﬁgsEhat the

a

reaction ten&erat_urg was kept below 10 C. e ice- was ‘renoved and the
m xt ure wa¥eliaw solidd BaNMRHH PRORY &1780f(dd, Joe?. NIRS Blz0BH)ND702/ 28825 - 50

PCTI OSQJ/ 31,249 0 : i,C [ S d 0 e reaction

sol uti on, gthg"?ikﬁﬁ;éﬁ’ %@23&3;5—’[@3 ngnéé? 3@0«5‘@3&"‘;%2‘2#@2 | or of orm (200
m.), H20 (250 m.), and concentrated HCl (18 niL) were added.. The organic

| ayer was separated, concentrated, mxed with 4N HCO (45 nlL) and acetic
acid (35 By, add3vasinalefiuofooé-nittopthenylethiltwgetatract i on ni xture was al | owed
to cool to roomtenperature. The solid precipitated upon cooling was

filtered off, washed with diisopropy d;er, and di ssolved in MeCH (70
m.).: After treating with active .@

, the solvent was evaporated, and
the crystalline residue washed w jopr opyl ether,

OAc

To a solution of DIEA (1.80 mL, 10.6 mmol) and 2-(3-amino-2-fluoro-
‘6-nitrophenyl)ethanol (0.88 g, 4.40 mmol), as prepared in the preceding step, in
‘THF (10 mL) in an ice-bath was added a solution of acety] chloride (319 11, 4.49
mmol) in THF (5 mL). After stirring for 1.5 hour, the ice-bath was removed and
the mixture was continued to stir at ambient temperature overnight. Additional
acetyl chloride (63 ©L, 0.88 mmol) was added, and the mixture was stirred for

I another 16 hours. The solvents were removed, and the mixture was partitioned
between DCM and H;0O. The organic layer was separated, and the aqueous layer
was back-extracted with DCM. The organic layers were combined, washed with
H,0 (twice), dﬁed over Na,50,, concentrated, and flash chromatographed on
silica gel eluting with EtOAc/DCM (0, 1, 2, and 5%) to give the title compound
(0.73 g, 69% yield) as a yellow solid. "H-NMR (400 MHz, CDCl,) & 7.85 (dd,
}=9.0,1.5Hz, 1H), 6.68 (t, ] = 8.9 Hz, 1H), 4.38-4.35 (m, 4H), 3.38 (dt, 1 = 6.6,
2.8 Hz, 2H), 2.03 (s, 3H).



and filtered off to give the title conpound (17.6 g, 58%yi el d) as[}ig v;dﬂi B[g
solid. 'volyh 422400 MHz, CDCI3) S 8.05-8.01 (m I|H), 7.47 (dd, J=1 Zf‘ &g
Hz, IM 4.10 (s, 2H). 5. 2-(2,3-Difluoro-6-nitrophenyl) etRédAF013¥3Ronot O,
M W, etal., EP 0O 470 578 Al (1991)). To a m xture of NaBH4 (3.60 g, 95.4
mmol) in THE (12 nL) cooled below 1054 was added a sol ution of
2-(2,3-difluoro-6-nitrophenyl)acetic acid (10.9 g, 50.2 mvol ), as prepared
in the preceding step, in THE (4 nL.) over a period of 1 hour. To this

m xture was gadded_ag_50l Hi4.0n_ qf ,boron triflugride diethyl etherate conplex
(16.5 nL, 131 nu(r?ola)&‘;1J nﬁffkér‘('g?”ﬁﬁ-)'lgffi%?mé{'f’;ﬁ'ﬂwﬂoﬁﬂlu@ﬂk@uylj efhgkpi ng t he
reaction terrperataﬁfgmbel ow 10 C. After the addition the reaction was
continued to stir on ice for 15 mnutes, and then at anbient tenperature
for 20 mnutes. To a mi xture of DCM (180 M)é@g H20 (140 nL) was added
NaHCO3 (15 g, 179 nmmol ). The reagtion s slowy added to the
above NaHCOB3 sol ution and stirr The organic | ayer was
separated, dried over Na2
(10.1 g, 99%yield) as lightAbro
(dd, J = 9.1, WO 02/28825 -58 p6 A
7.27 - 7.18 (m 111), 3.95 (t, J = 6.3 , 2HNp& 30 - 3.27 (m 2H), 1.82
(s, 11-3). 6. 2-(3-((tert-Butyl)am noJ-2 fluoro-6-nitroplaenyljetlutnol
(Yokonoto, M W, et al. EP 0 470 578 Al (1991)). tBuH A m xture of
2- (2, 3-di fl uoro- &eni &r ogdtetind ) of hapma (§19Q 94m129- I as -prepared in
t he precedi 9Q3St ep, 2t rt-butyl am ne (18?%(2% I mli 7?‘5m#]?01b|v§6%
“>-amino-2-fluoro-6-nitrophenyl)ethyl * acetate (690 mg, 2.85 mmol), as

prepared in the preceding step, in DCM (6 mL) was added a solution of
2,2-difluoro-2-phenylacetyl chiloride (0.99 g, 5.20 mmol), as prepared according
to the procedure of step 3 of Example 1, in DCM (3 mL). Aftcr'stirring for 24

hours, the mixture was concentrated, and partitioned between DCM and H,0

| USQ /31249 4.4 Hz, 111),

The organic layer was separated, and the aqueous layer extracted with DCM. The
organic layers were combined, washed with H,0 and brine, dried over Na,SO,,
concentrated, and flash chromatographed on silica gel eluting with EtOA¢/DCM
(0, 2.5, and 5%) to give the title compound (1.04 g, 92% yield) as an orange oil.
"H-NMR (400 MHz, CDCL,) 6 8.49 - 8.43 (m, 2H), 7.87 (d, 1= 9.2 Hz, 1H), 6.68
(d, Y=7.1Hz,2H), 7.55-7.49 (m, 3H),4.35 (1, ] = 6.4 Hz, 2H),3.37 (dt, = 6.3,
23 Hz, 2 H), 2.01 (s, 3H).

10.  2-{2-Amino-5-( 2,2-difluoro-2-phenylacetylamino )-6-fluorophenyl] ethyl
acelate

NH
o 2

th\)]\
H

F F F
OAc

A  mixture of 2-{3-(2,2-difluoro-2-phenylacetylamino)-2-fluoro-6-
nitrophenyl] ethyl acetate (0.84 g, 2.12 mumol), as prepared in the preceding step,
and palladium catalyst (226 mg, 10% on activated carbon, 0.212 mmol) in



(30 n), and toluene (5 nL) was heated at reflux for 16 hours. Af@ &mPR 2005
cooling to anbient tenperature the brown sol ution Vas poured into H20O (300
m.), and¥PHa/2888posited yell ow crystals were filtered anBCRASHEIMP t h H20
twice. The yellow solid was dissolved in CHC13 (70 nL), dried over Na2S(41
concentrated, and crystallized fron}sngexane to give the title conpound
(4.70 g, 62%vyield) as a yellow solti "H NWVR (400 MHz, CDC13) S 7.92 (dd,
J = 9.3, 15Hz 1 H, 6.79 (t :

JT8. 7Hz, 1H) , 4 69(brs 1H), 3.96(dd, J=11.4,5. 9Hz, 2H), 3. 32(dt, J

=6. 5, 3. 1Hz,eanoll (1750L) waﬁbsswgemmmiyndpr a bydrogen ballpon for 3.5 hours. The

27(()35921 RF o lé%zgs gltg}@:hr ﬂz(‘]r‘.ghte ?&gt%lma Yc%léoeart%? anclylwas éd %Flthal EP 0
2-{3-[ (ter tybyiy! )I%@fﬂﬁ]agzzggf wagh@ng@ Witk roRfedl Lehdan: Ogdea drd ﬁ«slal 15 mml ),

as prepared in the precedi tep,-in concentrated H

refl uxed fmhr&nﬂogf@heﬁﬁﬂﬁcmgemlummmﬂmwbémé;wlandeZO%he gmve<ture was 0
6 APR 2005 Z WD 02/28825 PCT/ U801/31249 -52 extract%gla_{\i\nﬂ#h em acetate (6°
x 50 ni). The titlg cpmppundyy 83 AbToreld) araswiite sofidt n @oaMRarHoc:s (2

t d t h d

br odutt - as Q06T pETGEE BHFT NG Er a0 PR D! psp i e O 0ce

dre: leg i n0|h|(gh QI&QGM@(H@ pﬁ@(&,l@t&Ililﬂ}I)lttlS??(tggﬁ}(?glaﬂﬂ,JZ}Z)ﬁOQ (b@&gli)%lzel (R_D as a
w sol i = ,

s o (i 5.90 6ol g 4, G D707 (5 I Wass yaectumpfLOMS, BSpeeled = 7 5 2.8

1 G R ERGE Gu BT RA L t  E T

6-ni trophenyl) et hanol (0.88 g, 4.40 mmol ), as prepared in the preceding
step, in THE (10 nmL) in an ice-bath was ad glpa sol ution_ of acetyl
chloride (3th ALN'W 49“%@0?%%"1@‘%&7‘@ kenyling 3-diffprocd- 1 5 hour,
the ice-bath waspherbcetanside

OH

To a solution of | 2-[2-amino-5-(2,2-difluoro-2-phenylacetylamino)-
6-fluorophenyl} efhyl acetate (0.67 g, 1.84 mmol), as prepared in the preceding
step, in MEOH (19 mL) was added dropwise a solution of K,CO, (280 mg, 2.03
mimol) in H,O (4.8 ml). The mixture was stirred for 45 minutes, and then
neutralized with IN HCL. The MeOH was evaporated, an(i the mixture was
extracted with EtOAc twice. The extracts were combined, washed with H,O,
dried over Na,SQ,, and concentrated to give the title compound (0.55 g, 92%
yield) as a pale yellow solid. "H-NMR (400 MHz, CD,0D) 8 7.70-7.68 (m, 2H),
7.54-7.48 (m, 3H), 7.01 (t, T = 8.5 Hz, 1H), 6.53 (dd, J = 8.6, 1.3 Hz, 1H), 3.70
(t, J=6.7 Hz, 2H), 2.80 (dt, T = 6.7, 2.0 Hz, 2 H). Mass spectrum (LCMS, ESI)
calc'd for C,H, F,N,0, (M-+H): 325.1. Found: 325.3.



the nmixture was continued to stir at anbient t enper at ure over ni ght

Addi ti oved o2/2e8e¢ yl chl oride (63,ulL, 0.88 nmol) was addedPC‘i"gﬂoﬁﬁgﬁg‘&Mﬂ'?‘g%
was stirred for another 16 hours. The solvents were renove

m xture was partitioned between DCM and H2O. The organic | ayer was
separated, and the aqueous | ayer wWa9- back- extracted with DCM The or ganic
| ayers were conbined, washed with HO (tw ce), dried over Na2SO41
concentrated, and flash chromat ographed on silica gel eluting with

Et OAc/ DCM 1D, 1N-[ar-Cbmw-a%uamaqnmdtmeﬂmnpm@qnzggmmbﬂz 73 g, 69% yi el d)
as a yel | ow sol pkenyldteldiidé (Pékoddto, MDRLD: of Yo f)gdﬁr d5)78 ﬂ 1 5 Hz
1H), 6.68 (t, J =8.9 Hz, IM 4.38-4 35(m4|—|)§ (0 “3

Hz, 2H), 2.03 (s, 3H). WD 02/28825 -53 0 6 APR 2005 PCTI USOl/31249 9

2-) 3-(2, 2-Dbi uoro-2 pheityl aeetyl 4uni no) - 2&‘ uor o- b- ni t rophenyl j et hyl
acetate To a solution of DIEA (¢.49 3 mmol ) and

2- (3-am no-2-fluoro-6-nitrophenyl) et afetate (690 ng, 2.85 nmol), as
prepared in the precedi ngP i ) was added a sol ution of

2, 2-di fl uoro-22-phenyl acet yl ‘ . 5.20 nmmol ), as prepared
according to the procedurefFo p 3 ¢f Exgnple 1, in DCM (3 nL). After
stirring for 24 hours, the mxture was concewggated, and partitioned

bet ween DCM and H20. The organi c | ayer was separated, and the aqueous

| ayer extracted with DCM The organic |ayers were conbined, vvashed W th

H20 and brine, Ariafpsétin No2 K4 4-anhiRb 2S5 dreaed. /(gg omat ogr aphed
on silica gel eIutlng vmtnh Et%DCM ,Jr@B%hﬁ@HgWhlsg thetltle

conmpound (&2glifluprogoph blb@t?mab(hmg,ﬁa}[gnnml)laspmphfeﬂlw&oﬁ‘&ﬂgtd\hg cDal 3) S

- ié‘o%ffﬁ‘lr%ﬁ]&e etalbod e h P R i ol enlct gt et s 7 21

then a solution of NaNO, (434 mg, 6.30 mmol) in H,O (2.4 mL) was added over

a period of 5 minutes. After 30 minutes, acetic acid (2.9 mIL) and concentrated
HC1 (2.9 ml) were added and the reaction mixture stincﬂ for 1 hour. To this
mixture was added a slution of CuCl (848 mg, 8.55 mmol) in concentrated HCJ
(5.mL) over a period of 20 minutes. After stirring in an ice-bath for 3 hours, the
reaction mixture was extracted with EtOAc (200 mL x 3). The extracts were
combined, washed with H,0 (2 times) and brine, dried over Na,SO,,
concentrated, and flash chromatographed on silica gel eluting with EtOAc/DCM
(0, 2.5, and 5%) to deliver the title compound (0.'845 g, 48% yield) as a pale
orange oil. "H-NMR (400 MHz, CDC,) 3 8.31 (s, 1H), 8.14 (t, J=8.6 Hz, 1H),
7.68 ~7.66 (m, 2H), 7.54 - 7.46 (m, 3H), 7.19 (dd, T= 8.9, 1.7 Hz, 1Hj), 3.86 (dd,
J=12.6, 6.5 Hz, 2H), 3.09 (di, I = 6.7, 2.3 Hz, 2H), 1.58 (t, J = 5.7 Hz, 1H).

Mass spectrum (LCMS, ESI) calc'd for C,¢H,CIF;NO, (M+H): 344.1. Found:
344.2. |




2.3 Hz, 2 H, 2.01 (s, 3H. 10. 2-(2-Arnino-5-(2,2-d 0 6 APR 2005
uar o- 2 tylan:ino)-6 fluorophenylj ethyl acetat IxLure of
2-[3-( FZWE’ }lz?tfzgom 2- phenyl acet yl am no) - 2-fl uoro-6- nit r%ﬁ&@ﬂ?‘%{) hyl
acetate (0.84 g, 2.12 mmol ), as prepared in the preceding step, and

pal | adi um catal yst (226 ng, 10% on ag#tivated carbon, 0.212 mmol) in 0 6 APR
2005 WO 02/ 28825 PCT/ US01/ 31249 -54 ethanol (17 nmL) was hydrogenated under
a hydrogen balloon for 3.5 hours. The mxture was filtered through Celite

(di at omacepys eaqr hth Bl trat nd washi ngs were
conbi ned, g%nce”’t"trsg% % “Lﬁ 2P?lgg\lé\\b'%ﬁﬁ?%/ﬁégt?%ﬁ’}g%ﬁéﬂ%ﬁﬁs%@53' el eluting
with Et OAC/DCI\/I-@?)‘,""’E YN %W to give the title compound (0.713 g, 92%
yield) as a white solid. "H NWR (400 MHz, CDCl13) S 8.10 (bs,1H), 7.81 (t,
J =8.7 H, 1H), 7.68 - 7.66 (m 21-1),7.52 - 7.44 (m 3H), 6.45 (dd, J =
8.8, 1.2 Hz, 1H), 4.18 (t, J = 7.4 Hz,-RH) ,Ch. 07 (bs, 2H), 2.90 (dt, J =
7.4, 1.9 Hz, 2H), 2.07 (s, 3H). Mass rum (LCVMS, EST) calc'd for
C1HH1SF3N, 03 (M+H): 367. lg, Found: 36} 1. N-[4-Arnino-2

fl uoro- 3- ( 2- hydr oxyet hyl )prﬁbzqfﬁ\zn T uOK0- 2- phenyl acetam de Ph OH To a
solution of 2-[2-am no-5-(2 di f IHior 0-j2- phgnyl acet yl am no) -

6-fl uorophenyl] ethyl acet aFeF(O. 67 g, F1. 84 'mypl ), as prepared in the
preceding step, in MeOH (19 nL) was added droBW se a solution of K2CO3
(280 ng, 2.03 mol) in H70 (4.8 nmL.). The m xture was stirred for 45
NSRRI e U S SRR SRR e SR A

difluoro--2-phenylacetamide (1.05 g, 3.06 mmol), as prepared according to the

procedure in the preceding step, in THF (12 mL) at 0 °C under argon was added
a solution of borane-THF complex in THF (12.3 mi., 12.3 mmol, 1.0 M) over a
period of 10 minutes, and the reaction mixture continued to stir until the ice-bath
expired. The reaction mixture was heated at reflux for 20 hours, and allowed to
cool toroom temperatare. A solution of K,CO, (1.7 g, 12 mmol) in H,O (12 ml )
was added, the THR was removed in vacuo, and the mixture was extracted with
DCM (3 times). The extracts were combined, washed with brine, dried over
Na,SO,, concentrated, and flash chromatographed on silica gel eluting with
- BtOAC/DCM (0 and 2.5%}) to give the title compound (815 mg, 81% yield)as a
colorless oil. "H-NMR (400 MHz, CDC},} & 7.52-7.43 (m, 5H), 6.97 (dd, Y =8.8,
1.7Hz, 1H), 6.51 (t, J = 8.9 Hz, 1H),4.17 (bs, 1H), 3.83 (t, T = 6.9 Hz, 2H), 3.74
(dt, J =134, 6.6 Hz, 2H), 3.04 (dt, y = 6.9, 2.4 Hz, 2H), 143 (s, 1H). Mass
spectrum (LCMS, ESI) calc'd for C,H,,C1F,NO (M+H): 330.1. Found: 330.3.

14. 2-{3-{(2,2-Difluoro-2-phenylethyl)amine]-6-chloro-2-
Sluorophenyljethanal '

C!

Ph ,
N
H

F F F CHO




extracted with Et OAc twi ce. The extracts were conbi ned, washed Withﬁ(af?
dried ovahMO ZB8™, and concentrated to give the title co ggn_) 2@ %%Q%
yield) as a pale yellow solid. '"H NVR (400 MHz, CD3CD) 8 ? # %3 (m
7.54-7.48 (m 3H), 7.01 (t, J = 8.5 Hz, 1H), 6.53 (dd, J = 8.6, 1.3 Hz,

1H, 3.70 (t, J =6.7 Hz, 2H), 2.8050fdt, J = 6.7, 2.0 Hz, 2 H. Mss
spectrum (LCMS, ES1) calc'd for CL6HL6F3N202 (M+H): 325.1. Found: 325. 3.
WO 02/ 28825 -55 PCT/US01131249 0 6 APR 2005 12. N-[4-Chloro-2
fluoro-3-(2-hydroxyethvl)phenvlj-2,2-ditluoro-2- phenylacetmide (Yokonoto,
M W, et at. 1991, EP 0 470 578 Al). Ph OH A suspension of

N[4 am no- 2-f | u"Ba@-selu(tmnWid)Msgze(ﬂwlmbhmwmmol), DIEA (1.99 mL, 11.4

2-di fluor henyl.acet (1,63 5. 00 mol), as repared accordi ng
-to the pro g?ﬂﬁ ?‘d hﬁ@”’e@ dﬁgugf‘é‘& Ph?ﬂﬂﬁ‘hﬁ))a{ﬂgn -H-¢kloreool ed in an
| ce-bat h, 30 H20 (2.4 nL
was added ?\;—g;zofdgﬁ%he)ﬁ%ﬂéﬂn!d% §P49 %& ﬁl?e rqu?c«gg%é%é?%& aC|((:I (2.9 :

L) and couuemdumﬂxjthemﬁaceﬂmggswﬁ,)nM(mﬁmaﬂdnti&@bitﬁ%laa&e&“ xture
stirred for ii houyr. .To this mxture was added a solution of CuCl (848 ny,

8.55 mmol) Shokde pyiidine F@rlplewl#\@)g, dV drmmobearidodliredl a2 Gharsamest es. Af t er

stirring ing xtracted
W th Ef Onc {ERGrERe R 33 ofls, TRRe alnyle83 wﬁw@@@zw h 2O (2
times) and vaith nk% chitriedactd €8 WNaSOMH,0, Caaaqmer Qﬁi@dm\%ﬁqﬁz{gb SNand

chromat ogr aphed on silica gel el uting with Et OAc/ DCM (0,7 2.5, and 5% to

del i ver t hefOPEtEREdIRgHE AR Yt eamoynd (Igd3 ;08 Fieldbasanmainze odt tage Oi | .

"H NMVR (40 H, 8.14 (t, J = 8.6 Hz, 1 7.68 -
7.66 (m( 291)"%“%%@%%%1@%@“7 19 (dd, S 8.9,1.7 Hz, |H)H), 3.86 (dd,
J=12.6, 6. 5Hz, 2H) , 3. 09(dt , J= "3Hz, 211), 1. 58(t, J=5. 7THz, 1H) . |

15, 2-{3-[(2, Z-Di_ﬂuoro-2-phenylethyl)ammo] 6-chloro-2- fluerophenyl}
acefic acid (Dalcanale, E., et al. J. Org. Chem., 51:567 (1986)).

7

CO,H

A solution of sodium chlorite (692 mg, 6.11 mmol) in H,O (6.1 mL) was
added over a period of 30 minutes to a stimed mixture of
2-{ 3—[(2,2-diﬂuoro~2-pheny1ethyl)amino]-6~chloro-2—ﬂuor0pheny] }ethanal (1.43
g, 4.37 mmol), as prepared in the preceding step, in DMSO (4.5 mL) and of
NaH,PO, (141 mg, 1.18 mmol) in H,O (1.7 mL). After the addition, the mixture
was stimred at ambient temperature overnight, acidified with 10 M HCl topH 1,
and extracted with DCM (3 ﬁﬁes). The extracts were combined, washed with
H,O and brine, dried over Na,SO,, and concentrated in vacuo. The resulting
residue was flash chromatographed on silica gel eluting with MeOH/DCM (0, 2,
and 4%) to give the title compound (0.77 g, 51% vyield) as a pale brown solid.
'H-NMR (400 MHz, CD,0D) § 7.53 — 751 (m, 2H), 7.44 - 7.41 (m, 3H), 6.93
(dd, J=8.9, 1.8 Hz, 1H), 6.62 (t, J=9.1 Hz, 1H); 3.80 (t, } = 13.7 Hz, 2H), 3.74



Mass spectrum (LCMB, ESI) calc'd for CL6HL4CIF3NCR (M+H): 344.1. moluapR 2005
344. 2. 25 -56 0 6 APR 2005 PCT/US01131249 13. ,

2-(3- ((?%-9%48% ‘uor o- 2- phenyl et hyi ) a: r:i nof - 6-chl or o- 2- fFEB’Pé%’I‘Fe%%z% } et hanol
OH To a solution N-[4-chloro-2-fluor-3-(2-hydroxyethyl)phenyl]-2, 2-

di fl uoro--2-phenyl acetam de (1.05 g,58.06 mmol ), as prepared according to
the procedure in the preceding step, in THE (12 nL) at 0O C under argon was
added a solution of borane-THF conplex in THE (12.3 nL, 12.3 nmol, 1.0 M

nt 11 che- (b Barkilo Ty o AR R BB HCRBRINE " o) O Tor
20 hours, @adrp! 3ONEORE&Ehd; 3494, t0 room tenperature. A solution of K2C03

(1.7 9,12 nmmol ) in 1-20 (12 nL) was added, the THE was renoved in vacuo,
and the m xture was extracted with DCM (3 tines). The extracts were

conbi ned, shed with Rhrine, dri v 2 , concentrated, and flash
chr omat ogrﬁghedgﬁfﬁjéi‘fﬁca g’é?“'é’rffgr '?éﬁ[fm’é%&@w&w& fthZ’.)S% to give
the title conpodrdig@iys bk BavyyiZelfdy oxse pht eavy bl peedydamin phNVR (400 .
MHz, CDCl 3) 8 7e8@xylatdnghd-{Gesf-busxyicarlienyldninddp@p-2-andte Hz, 1W 6.51 (t, J
= 8.9 Hz, 113), 4.17 (bs,1H), 3.83 (t, J = 6.9 Hz, 2H), 3.74 (dt, J =
13.4, 6.6 Hz, 2H), 3.04 (dt, 6.9, 2.4 Hz, 2H), 1.43 (s, 111). Mass
spectrum (LCV5, ESI) cal ¢’ - ox €IoH6C F3NO (M+H) : Nggg. 1. Found: 330. 3.

14. 2-{3-[(2,2-D fluoro-2-ghenyllet hyl]) am no] - 6-chl ofjo- 2- f :

/ Q-C

| uor ophenyl ) et hBRhal WO

34 o
E/\/ \H NHBoc

F ¢ H F _
To a solution of 2-{3-{(2,2-difluoro-2-phenylethyl)amino]-6-chloro-2-
fluorophenyl ) acetic acid (28 mg, 82 pmol), as prepared in the preceding step, in
DME (0.3 ml) in an ice-bath was added BOP (58 mg, 130 pmol), HCI salt of
NN’ -di(tert-butoxycarbonyl)]-2-aminoethoxyguanidine (36 mg, 102 zmmol)
(Tianbao Lu, ef al., WO 99/26926 (1999)), and a solution of DIEA (42 mg, 33
- #mol) in DMF (0.1 IﬂL). After the ice-bath expired, the reaction mixture
continued to stir at ambient temperature overnight. The solvents were
evaporated, and the resulting residue was partitioned between saturated NaHCO,
and DCM. The agueous phase was extracted with DCM, and the organic layers
were combined, washed with 10% KHSO,, H,0, and brine, dried over Na,SO,,
concentrated, and flash chromatographed on silica gel eluting with MeOH/DCM
(1%) to give the title compound (44 mg, 83% yield) as a colorless oil. 'H-NMR
(400 MHz, CDCl,) 6 7.54 - 7.50 (m, 2H), 7.45 ~ 7.42 (m, 3H), 6.93 (dd, J = 8.8,
1.7 Hz, 1H),6.63 (t,1=9.0Hz, 1H),4.03 (t, ]=4.8 Hz, 2H), 3.81 (t, = 13.7 Hz,
2H), 3.71 (d. T =1.9Hz, 2H), 3.47 (t,J = 5.1 Hz, ZH), 1.50 (s, 9H), 1.48 (s, 9H).
Mass spectrum (LCMS, ESI) calc'd for CoH,,CIF,N.O (M+H): 644.2. Found:
644.1.




-57 0 6 APR 2005 PCT/ USOl/31249 To a sol ution of DVSO (1.03 nlL, 14.(b6 APR 2005
mol ), D BPoed2é9sni, 11.4 mol), and PCT/USO1/31249

2-{3-[(2, 2-di fl uoro-2-phenyl et hyl )am no] -6-chloro- 2-fluorophenyl}ethanol
(1.45 g, 4.4 mmol ), as prepared according to the procedure in the

preceding, step, in DCM (140 nL) in an3¥ce-bath was added sul fur trioxide
pyridine conplex (1.82 g, 11.4 nmmol) and stirred at the sane tenperature

for 3.5 hours. The mixture was diluted with DCM (300 nL), washed wth 10%
citric acid (3.ti MegI-(Andbinoantnboxy)ethyl)s-e3/QyRaifedrsD-plianslethpmpcent r at ed
to give the title oRRDPERRId-2fusropRONINCBLAAASITB IRRAE st |+ that  was

used without further purification. 11’5%2’?[3-[(2, 2-Di {ﬁjoro-"é d

-phenylet hyl ) am noJ- 6rchl oro-2- fluorophenyl) acetic acid (Dalcanale, E.,

et al. J. Og. Chexqp, 51:567 (18 ),,CPh A solution of sodiumchlorite (692

ng, 6.11 mmol) &Y over a periodNf 30 minutes to a
stirred m xture - TFA

3:[(2, 2-di f| uor o=2<pheryT eriy] ) o Nofo\\Z/T? P | }ethanal
(1.43 g, 4.37 mml),Fa prHpared in the pHeceding sHep, in"DMSO (4.5 nl)
and of NaH2PO4 (141 'ng, 1.18 mmbl) in H2O (1.7 nL). After the addition,
the mxture was stirred at anbient tenperature overnight, acidified with
10 MHO to pH 1, and extracted with DCM (3 tinmes). The extracts were
conbi ned, washed ik sHutiones fgridutliZnaga-Jdt i2e@- (Gvié2. 2MiRED6-2-phehybshyi@nt r at ed

el ut  ng_ i t h TEE DR f 2 BRx e ity SRl aTep e & Barrpouient o 79 o,
ot ke zad 41 A Wy SR Py L (1
Hz, 111); 3.8&pOA, (Zmlliz 2/3) Was stBreflnat Gocgn ®APeRAAS for 4 hours. The

solvents were evaporated, and the resulting residue was flash chromatographed

on silica gel eluting with 0.05% TFA in MeOH/DCM (5 and 10%) to deliver the

title compound (37 mg, 98% yield) as a white solid. 'H-NMR (400 MELz,

CD,0D) 6 7.67 -7.52 (m, 2H), 7.47-7.42 (m, 3H), 6.96 (dd, ] = 8.9, 1.7 Hz, 1H),

6.66 (t,J=9.1Hz, 1H),3.93 (1, J = 5.4 Hz, 2H), 3.82 (t, I = 13.8 Hz, 2H), 3.71

(d, =2.0 Hz, 2H), 3.50 (t, J = 5.4 Hz, 2H). Mass spectrum (LCMS, ESJ) calc'd

for C,gH,,CIF;N.O, (M+H): 444.1. Found: 444.2.

Example 2

N-{{( 6—Amino-2-meth_yl(3-pyridyl) )methyl]-2-{3-[(2,2-difluoro-2-phenylethyl)
aminoj-6-chloro-2-fluorophenyljacetarnide hydrochloride salf

NN <HCl

NH,



WO 02/ 28825 PCT/USOL/ 31249 -58- (d, J = 2.2 Hz, 211). Mass spect r urh§ ARSI
ESI) cal cwW 6288816 H1I4C1IF3NO2  (MrH) : 344. 1. Found 344.4. 16. tert- But ylI
2-aza-3-([2-(2-(3-[(2, 2-di fluoro-2-phenyl ethyl) aini noJ- 6P€RUEPE3II24% | uor op
It exxyl)acetylantino) ethoxyjam no)-3-[(tert-bxdoxy) :

car bonyl am noJprop-2-enate NBoc Ph N'gg=V''Nf"NHBoc HHF F F To a sol ution
of 2-{3-[(2,2-difluoro-2-phenyl ethyl)am no]-6-chl oro-2- fluorophenyl)
acetic acid (28 ng, 82 pnol), as prepared in the precedi ng step, in DW

(0.3 L) in &N |c33.{h.g<t2kb_ | Ghe ?(}ﬁ .. HCl salt of
[N, N -di(tert- but]q ?ﬁ“ i %"aﬁg;g V& (tygrenfienylj? nmol )
(Ti anbao Lu, et Gyiin "aetbml(dmyodyb)ﬂnﬂlﬁ%)(ﬂ nmy, 33

Anol ) in DWF (0 After the ice-bath expired, the reaction mxture
continued to stir at arrbl ent tenper ature overnight. The solvents were
evaporated, and the resulting rgsidug was partitioned between saturated
NaHCCG3 and DCM The aqueous ghass-fas gxtracted with DCM and the organic

| ayers were conbined, washed HSO4, H2 and brine, dried over
Na2SO4, concentr
MOH DCM (1% to givy thetltl

n silica gel eluting with
% yield) as a colorless
oil. '"H NWR (400 Wz, FCDC13) 6g7.54 - 7. 7.45 - 7.42 (m 311),
6.93 (dd, | 8.8, 17HzIM663(tJ:9 403(tJ:4.8
Hz, 211), 3.81(t, J =18.7 Hz, 211), 3.71 (d, J =1, 2H), 3.47 (t, J
=5.1Hz, 2M 1.50 (s, 911), 1.48 (s, 911).
To a -solution of 2 3-[(2,2-diﬂuoro-2—phcnylethyl)amjno],

6-chloro-2-fluorophenyl J acetic acid (516 mg, 1.5 mmol), as prepared in step 15
of Example 1, in DMF (8.0 mlL) was added N-[S—(a.nﬁnomethy])-6-methyl
(2-pyridyD}(zert-butoxy) carboxamide (498 mg, 2.1 mmol) (Sanderson, P. E et
al., WO 97/01338 (1997)), BOP (1.06 g. 2.4 mmol), and DIEA (0.78 mL, 4.5
mmol). After stirring for 18 hours, additional amine (107 mg, 450 umol) was

added, and the mixture continued to stir for 18 hours. The solvents were
evaporated, and the reaction mixture was partitioned between DCM and saturated
NaHCO,. The organic layer was separated, and the aqueous layer extracted with
DCM. The organic layers were combined, washed with 10% KHSO4 (2 times),
H;0, and brine, dried over Na,80,, concentrated, and flash chromatographed on
silica gel eluting with MeOH/DCM (0, 1.5, and 2.5%) to give the title compound

~ (770 mg, 91% yield) as a pale brown foam. "H-NMR (400 MHz, CDCl,) 6 7.66
(d, J=8.4 Hz, 1H), 7.51 - 7.41 (m, 6H), 7.23 (bs, 1H), 7.01 (dd, J = 8.8, 1.5 Hz,
1H), 6.57 (t, T=9.0 Hz, 1H), 5.64 (br s, 1H),4.37(d,J=5.6 Hz, 2H), 4.26 -4.22
(m, 1H), 3.79-3.70 (m, 4H), 2.35 (s, 3H), 1 50 (s, 9H). Mass spcctrum (LCMS,
EST) calc'd for CuH3101F3N40 (M+H): 563 2. Found: 562.9.



Mass spectrum (LCMS, ESI) calc'd for C29H38CLF3NSC6 (M+H): 644. 2. Fo#nglé 2005
644. 1. Q,%&é 25 -59°0 6 APR 2005 PCT/USOL/ 31249 17. 00A

N-[ 2- (A d nooxy) et hyl J- 2- (3-[ (2, 2-di f| uor o- 2- pl zez P T8{34}/3)249

azni no) - 6-chl oro-2 fl uorophenyl)acetam de trluoroacetate salt NH HH . TFA
NH2 A solution of ten-butyl 2-aza-3-§§2-(2-{3-[(2, 2-difluoro-2-phenyl et hyl)
am no] - 6- chl or o- 2-f | uor ophenyl } acetyl am no) et hoxy] am no)
-3-[(tert-butoxy) carbonyl anmi no] prop-2-enoate (44 ng, 68 E anol), as

pr epar ed |mthe i N ste n _TEAL stirred at room
t enper at ur € for;%[ﬁ’c&" %T% 8‘@&4’1”‘5’3’ V’éﬁé’@ﬁgtbﬂ*;aﬁldg dﬁ'ﬂ”’t"h%‘ resul ting
residue was fla e’&orcu%f@mrqmngéqcewmhgimh!m 05% TFA in
McOH DCM (5 and 588599 to dellver the title conpound (37 ny, 98%yield) as a
Wwhite solid. '"H NVR (400 MHz, CD3OD) 6 7.67 - 7.52 (m 2H), 7.47-7.42 (m
3H), 6.96 (dd, J =8.9, 1.7 Hz, | H, 6.66 (t, J =9.1 Hz, 1H), 3.93 (t, J
= 5.4 H, 2H), 3.82 (t, J = 13 12H), 3.71 (d, J = 2.0 Hz, 2H), 3.50
J(t, J =5.4 Hz, 2H). : N (LAMS, ESI) calc'd for Cl9H22CIF3NSQO2
(M+H): 444.1. Foupd: ((6-Am np- 2- et hyl (3

pyridyl))netlzyl J-"25 wz) g—?gni noJ- 6- chl oro- 2
fl zzor ophenyl ) acet aF | APR|20081¢t
= NH,

To a flask charged with 2-{3-[(2,2-difluoro-2-phenylethyl)amino]-
6~c]ﬂoro-2-ﬂuoropheny1 }:N-({ 6-[(tert-butoxy)carbonylamino)-2-methyl(3-
pyridyl) }methyl)acetamide (770 mg, 1.37 mmotl), as prepared in the preceding
step, was added a solution of HCl in 1,4-dioxane (5 mL, 20 mmol, 4.0 M). After
stirring at ambient temperature for 1.5 hours, some solid precipitated. A solution
of MeOH (1 mL) in DCM (3 mL) was added to dissolve the solid, and the
mixture was stirred for additional 4 hours. The solvents were removed, and the
resulting residue was washed with DCM (5 mL % 2), ether (8 mL x 2), and dried
in high vacuum to give the title compound (620 mg, 91% yield) as a pale brown
solid. "H-NMR (400 MHz, CD,0D) & 7.81 (d,J = 9.1 Hz, 1F), 7.54 — 7.51 {m,
2H),7.45-7.42 (m, 3H), 6.94 (dd, J = 8.9, 1.6 Hz, 1H), 6.80 (d, y = 9.1 Hz, 1H),
6.65 (1, = 9.1 Hz, 1H), 4.25 (s, 2H), 3.81 (t, ) = 13.8 Hz, 2H),3.70 (d, T = 1.8
Hz, 2H), 2.50 (s, 3H). Mass spectrum (LCMS, ESI) caled for C,,H,,CIF,N,O
{M+H): 463.1. Found: 463.7.



WD 02/ 28825 -60 PCTIUSQ /31249 1. 2-13-((2,2-Diuoro-2,

phet t yl ety lp)/assbs noj - 6- chl oro-2 Jt uoropneny| }- 0 6 APR 2005
N-({6-((tert-butoxy)carbonylatttitto]-2-tnethyl (3 pyridyl )"fﬁf‘@f‘H%zfg
aeet at ni de NHBoc To a sol ution of 2-{3 [ (2, 2-di fluoro-2-phenyl et hyl)am no] -
6- chl oro- 2-fl uor ophenyl )acetic acid (616 ng, 1.5 mol ), as prepared in step
15 of Exanple 1, in DVF (8.0 nL) was added N-[5-(am nonet hyl)-6-net hyl
(2-pyridyl)](tert-butoxy) carboxam de (498 ng, 2.1 nmol) (Sanderson, P. E.,
et al., WO 97/01338 (1997)), B@%‘let? 2.4 mmol ), and DI EA (0.78 ni,
4.5 mol). After stirring for gdditional am' ne (107 ng, 450

Jimol ) vs  addeds-mthd- D8 I 500k b Jours. The
o e B h s D A Tt oned bt veen

| ayer extracted with DCM The orgam c Iayers were conbi ned, washed with

10% KHS04 (2 ti rres) H2. O and brine, dried over Na2SO4, concentrated, and

flash chromat ografed on silica gl futjng with MOH/ DCM (0, 1.5, and

2.5% to give t 7 ) as a pale brown foam

"H NVR (400 MHz,CDC] : , 7.51- 7.41 (m 611),
7.01 (0¥ -

5.64 (br s, 11-1), 4. &

7.23 (bs, 111), 675K (t, {3] 9.0 Hz, 1M
m 1
3.70 (m 411), 2.35 (s, 3M 1.50

211, 4. H6 -4 22 11), 3.79 -
911). Mas ESI)

calc'd for C H31CfF3N403 (M+H): 563.2. Found: 562. 9" mo /28825 -61° 0 6

APR 2005 PCTI US01/ 31249

1. 2—{3-[(2,2-Diﬂuom-z-pheny!ethyl)amino]—6~ckloro-Z-ﬂuoropheuyl}-N-
({6-{(tert-butoxy)carbonylamino}- 2,4-dimethyl(3-pyridyl)}methyl)

acetamide
NN
%
o
NHBoc

Q\K\H
F F

To a solution of 2—{3-[(2,2—diﬂuoro-2~phenylethy1)amino]-

| 6-chloro-2-fluorophenyl } acetic acid (25 mg, 73 pmol), as prepared in step 15 of
Example 1, in DMF (0.25 mL) was added BOP (52 mg, 116 umol), a solution of
DIEA (38 mg, 295 mol) i.n DMF (0.1 mL), and
N—{S-(aminomethy])-ti,6-dimethy1(2—pyﬁdy1)] (tert-butoxy) carboxamide (23 mg,
91 pmol) (Sanderson, P. E., er al. WO 97/01338 (1997)). After stirring at
ambient temperature for 2 days, additional amine (7 mg, 28 pmol) BOP (16 mg,
36 pmol), and DIEA (9 mg, 70 pmol) were added, and the mixture was stirred
for another 16 hours. The solvents were evaporated, and the resulting residue
was partitioned between saturated NaHCO, and DCM. The organic layer was
separated, and the aqueous layer was extracted with DCM. The organic layers
were combined, washed with 10% citric acid, H,O, and brine, dried over Na,50,,
concentrated, and flash chromatographed on silica gel éluting with MeOH/DCM
, 1, 2%) to produce the title compound (18.5 mg, 44% yield) as a pale brown
solid. "H-NMR (400 MHz, CDCL,) § 7.58 (s, 1H), 7.50-7.41 (m, SH), 7.24 (s,



N-{(6-Am no-2-rret‘ityl (3 pyridyl))methylj-2-{3-{(2,2-difluoro-2-

phenyl etywlo)
NH2 To a flas

6- chl or o- 2-f | uor ophenyl

step, was added a solution of HCl in 1,4-dioxane (5 nL, 20 nmol,
stirring at anbient tenperature for 1.5 hours, sone solid

i coolve A P8 B 1 E0e, Gl TRUUN, s TR <00 Pl smn i

demd =0, 1H), 7.54 - 7.51 oF) 7.8 -
P%,H()’J%ﬂ%.g?‘iﬂ.]%%}- T)H), 6.80 (d. J (M1 I|:D|z 1H) |

-9.1’Hz,11-1),4.25(s,213),3.81 (t, J =13.8 Hz, 2H), 3.70 (d, J
s, 311). Mass spectrum (LCMS, ESI) caled for C23H23C1F3N4AO

(MrH) © 46321, FOlnf(6-Aa3nd-2,W0l Dié ABBRS-pyo2d I ) hieFh R0D- { 3P, §1S01131249
Exampl e 3 N ( ( diffworoc2-phémydethyBiito]¥-chloro-2-fluorophenyllacet
pyrrdyl)) nt et hy Bydrrehfride dal2- di 1 uoro-2 phenyletltyl)atni ng]'
fl uor ophenyl ) acet am de hydrochloride salt HCl NH2 1. 2-(3-j(2,2-Difluoro-2

phenyl et hyl ) am no] - 6-chl oro-2 Jl uorophetryl }-N-

Cl
g

A solution of HCl in 1,4-dioxane (4.0 M, 0.5mL, 2 mmol) was added to
2—{3-[(2,2-diﬂuoro—2—pheny]ethyl)amino]-6-ch10ro-2-fluoropheny] }-N-({6-
{(tert-butoxy) carbonylamino]-2,4-dimethyl(3-pyridyl) jmethyl) acetamide (18.5
mg, 32 umol), as prepared in the preceding step. After stirring at ambient
temperature for 3 houxﬁ, solid precipitated. A solution of MeOH (6.1 mlL) in
DCM (1 mL) was added to dissolve the solid. After stirring for another 2 hours
the reaction was concentrated to give 2 brown solid, that was washed with ether
and DCM and dried in vacue to produce the title compouﬁd (12.6 mg, 77% vyield)
as a pale brown solid. 'H-NMR (400 MHz, CD,0D) & 8.40 (bs, 1H), 7.53—7.51
(m, 2H), 7.47 — 7.40 (m, 3H), 6.93 (dd, J = 8.8, 1.3 Hz, 1H), 6.68 (s, 1H), 6.64
(1, J=9.1 Hz, 1H), 4.31 (d, Y = 4.6 Hz, 2H), 3.81(t,Y=13.8Hz, 2 H), 3.67 (d,
J =12 Hz, 2H), 2.54 (s, 3H), 2.42 (s, 3H). Mass spectrum (LCMS, ESTI) calc'd
for C,,H,,CIF,N,0 (M+H): 477.2. Found: 477.5.

,80j - 6- chl oro- 2-f 1 uor ophenyl ) acet ami de hydr ochl ori def bPRt2005
charged with 2-{3-[(2, 2-di fl uor o- 2- phenyl Bt HYF§140] -

}-N-({ 6-[(tent-butoxy)carbonyl arni no]-2-net hyl ( 3-

pyridyl)}nmethyl)acetam de (770 nmg, 1¢337 mmol ), as prepared in the preceding

4 hours.

The sol veni(d, Jwe4.g erl24 .an e1Hy a3l L3 efindy e\ Hes d with DCM
(5 nmL x 2)1,( et her Izgaﬁg X 2)?@3#&1 %ﬁqg?s i%l?ﬂi(%’h véggaﬁgt%o gl g% the title
- conpound ( 628Hgl.59 {8s9He| MssapecirupalleCMEoBRI) calvdifdr CoH, JMRN,G00 Mz,

CD3OD) 6 7
6.65 (t,

1.8 Hz,

nide
-b6-chl oro-2




((6-((tert-butoxy)carbonyl am nol - 2, 4-di net hyl (3-pyridyl)} net hyl

acet am de NHBoc To a solution of 2-{3-[(2,2-difluoro-2-phenyl et hblﬁ)hﬂﬂiz%] -
6- chl or WOA2{2B825r ophenyl }acetic acid (25 ng, 73 jsnol), aRCPbspMzd in step
15 of Exanple 1, in DVF (0.25 nlL) was added BOP (52 ny, 116 /tnol), a
solution of DI EA (38 ng, 295 nol) g DMF (0.1 nL), and

N-[ 5- (am nonet hyl ) - 4, 6- di net hyl ( 2- p')?rl'dyl )] (tert-butoxy) carboxam de (23
my, 91 lcnol) (Sanderson, P. E., et al. WD 97/01338 (1997)). After
stirring at anbient tenperature for 2 days, additional amne (7 ng, 28
nmol) BOP (16 ng, 36 /.tnol), anBxBidmHe(9 ny, 70 /snmol) were added, and the
m xture was stirred for another 16 hours. The solvents were evaporated,
and the resV{2-(dmidisoatnmoonpethylr2-(3{{32aliflberondEs-mronaghdg)NaHCO3 and
DCM The or gariydjantiyelr-6whiloroefieorapledhyl)aveakdide wifluopeielaty st Was extract ed
with DCM The organic |ayers were conbi ned, washed with 10%citric acid;
HZO, and brine, dried over Na2SO4, concentrated, and flash chromat ographed
on silica gel eluti :

gwth vOH/DCM (0, 1, 2% to produce the title
conpound (18.5 yi eld) as a pale brown solid. '"H NWR (400 MHz,

CDC13) 8 7.F'58 (s . 7.50-7. 7.24 (s, WD 02/28825 -63
resrosOt/ 3124 9

(dd, J = 8.8, 1.y Piz, 111), 6.55 (t,

J =90 H, 1 L. 40 (d, J = 4.7 Hz, |P13), 4,24 - 4.20 (m
1H), 3.78 - 3. ) 2. (50311 1. 50 fs, 911). Mass
spect rum ( LCVS, a3 (M- 57WH9. Found: 577. 1.

\ “[(2,2- difluoro-2
phenyl et hyl ) am no] - 6- chl oro- 2; f1 uor ophenyl } acet aTni de hydrochl oride salt

i. ) Ethyl 2-(4-fluoronaphthyl)-2-oxoacetate

A solution of n-butyllithium (2.5 Min THF, 20 mL, 50 mmol) was cooled
to-78°C, and a solution of 1-bromo-4-fluoronaphthalene (11. 25 g, 50 mmol) in
THF (40 mL) was added_ slowly and the mixture was stured for lhour. The
reaction mixture was warmed to —20°C, then added to a solution of diethyl
oxalate (29.2 g, 200 mmol) in THE (40 mL) at—78 °C. After slowly warming-up
to room temperature, EtOAc (100 mL), 10% HCl (50 ml.) and water (50 mL)
were added and the phases were separated. The aqueous layer was extracted with
BtOAc (2 x 100 mL), and the organic layers were combined, washed with brine
(50 mL), and dried over Nazso‘,. After evaporating the solvent and the excess
diethyl oxalate under high vacuum, the residue was purified by flash column
chromatography (1:1 DCM:hexane) to give the title compound (9.4 g, 76% yield)
asa w!ﬁte solid. '"H-NMR (400 MHz, CDCl,) & (9.13 (d, T=8.6 Hz, 1H),8.20
(d,J=84Hz, 1H),8.01(dd,J=8.2,54 Hz, 1H), 7.76 (t, ] = 7.2 Hz, 1H), 7.67
(t, 7= 8.1 Hz, 1H), 7.21 (t, ] = 8.5 Bz, 1H), 4.49 (q, 7 = 7.1 Hz, 2H), 1.45(, I =
7.1 Hz, 3H).



HCl NH2 A solution of HC in 1,4-dioxane (4.0 M 0.5 nL, 2 mmol) vvai
to 2- 0&3 % <di f1 uoro- 2- phenyl et hyl ) ani no] - 6- chl or o- 2- f | uor ophe yﬁa PR?UU'S
}- N-({ 6 €rt-but oxy) carbonyl ani no] - 2, 4- di net hyl ( 3- py PCA{USpI/dthy| )
acet am de (18 5 ng, 32 itnol), as prepared in the preceding step. After
stirring at anbient tenperature for _@.hours, solid precipitated. A
solution of McOH (0.1 nL) in DCM (1 nL) was added to dissolve the solid.
After stirring for another 2 hours the reaction was concentrated to give a
brown solid,p that was | and dried in vacuo to
produce the title conp ou‘ﬁg %f@@pﬂ%&eﬁ}’rﬁugfwaﬁ% pal e brown solid.

"H NVR (400 MHz, CD3CD) S 8.40 (bs,111), 7.53 - 7.51 (m 2H), 7.47 - 7.40
(m 311), 6.93 (dd, J =8.8, 1.3 Hz, 111), 6.68 (s, 1H), 6.64 (t, J =9.1
Hz, 1H), 4.31 (d, J = 4.6 Hz, .. 3.81 (t, J =13.8 Hz, 2 H), 3.67 (d, J
= 1.2 Hz, 211), 2.54 (s, 311), 311). Mass spectrum (LCVS, ESI)
calc'd for CCUUH2, Cl F3N4O ( =Bund: 477-5‘“‘“\7\0 02/ 28825 -64 0 6
APR 2005 PCT/USOQt/ 31249 Exanpl&. 4

N[ 2- (Anti di nowni nooxy) et hyl J- 2- , 2-di ?? uor o- 2- (4-f | uoronapht hyl)

et hyl j am no) - 6- chl or o- 2f | uor ophefyl ) a¢etarrtide tri |uoroacetate salt NH 1.
COREt TFA NH2 A sol ution of Fa-butyllithi um (2.5 Min THF, 20 nL, 50 nmol)
was cool ed ,

-

To a solution of ethyl 2-(4-fluoronaphthyl)-2-oxoacetate (9.4 g, 38.2
mmol), as prepared in the preceding step, in DCM (60 mL) was added DAST
(16.1 g, 100 mmol). The mixture was stirred at room temperature overnight,
poured into ice slowly, and extracted with DCM (3 x 50 mL). The organic layers
were combined, washed with brine, and dried over N: a,50,. Afterevaporatingthe
solvent, the residue was purified by flash column chromatography (1:1
DCM:hexane) to give the title compound (9.7 £, 95% yield) as a light brown oil.
"H-NMR (400 MHz, CDC1,) § 8.20 (m, 2H),7.82 (d4,1=8.2, 5.3 Hz, 1H), 7.63
(m, 2H), 7.20 (t, Y= 8.4 Hz, 1H), 4.28 (g, T = 7.1 Hz, 2H), 1.24 (t, T =17.1 Hz,
3H).

3. 2,2-Difluore-2-(4-flueronaphthylacetic acid

Toasolution of ethyl 2,2-difluoro-2-(4-fluoronaphthyl)acetate (9.6 g2,35.8
mmol), as prepared in the preceding step, in methanol (20 mL) and THF (20 mL)
was added a solution of NaOH (2.0 g, 50 mmol) in water (40 mL). The reaction
mixture was stirred at room temperature for 2 hours. After evaporating the
methanol and THF in vacuo, the aqueous phase was acidified to pH2 using 10%
HCI, and extracted with DCM (3 x 50 mL). The extracts were combined,



to -78 C, and a solution of 1-brono-4-fluoronaphthal ene (11. 25&? 50, m nol)
' 5 Ao

in THE“(&&,%HB% was added slowy and the mixture was stirred f The
reaction mxture was warmed to -20C, then added to a sol BETHRYBINA et hyl
oxalate (29.2 g, 200 nmol) in THE (40 nL) at -78 C. After slowy warm ng-up
to roomtenperature, EtOAc (100 nl),g10% HA (50 ni) and water (50 ni)

wer e added and the phases were separated. The aqueous | ayer was extracted

with EtOAc (2 x 100 nL), and the organic |ayers were conbi ned, washed with
brine (50 an ried over Na2SQ4. After evaporating the solvent and

t he excesswg@%dgt W%?' g‘ﬁ“aq’af’c”é"du‘?]‘@lé\ﬁ“%%h Il CRNFENEHEd o ik dheptilepuri fi ed by
flash col ughy Bit : : ey [ ' conpound
(9.4 g, 76% y})g'lmr[d“§EE ‘aégﬁ%%ﬁ?i%‘%*s?éﬁfﬁ.[ﬂ'&ﬁ&ﬂlﬁmﬁ?%@%ﬁn%@%%@% (9.13 (d, J
- 8.6 e, B5)G8 Bra0H) 818 gm:2H) A850dd 1H6.1,8. 007 (100, 742 Gm B, 7304 He, 111)
7.76 (t, J :Jz.z Hz, 1H), 7.67 (t, J = 8.1 He, 111), 7.21(t, J = 8.5 Hz,
1H), 4. 49 (g3 =B3Hz, W)y 2H), 1.45 (t, J = 7.1 Hz, 3H. HHEthyl 2-(4
f 1 uor onapht hyl ) - 2- oxoacetate WO 02128825 -65 2. Ethyl 2,2-difluoro-2-(4 -
fl uoronapJahyl)acetate 0 6 APR 2005 PCT/USOL/ 31249 To a sol ution of ethyl
2-(4-f1 uor dnaphQ%-)z,?—iﬁﬂﬂ@ﬁ&?%@‘l&&oﬁaﬁhﬂi’g}_lg%e??%l;ﬂkl,)o ].ﬁ%%pm@r ed in the

.19,

precedi ng step, pidy D&RyIekegyps added D mol ). The
m xture was stirred at" roomtenperature overnight, poured into ice slowy,

and extracted with DCM (3 x 50 nlL). The organic | ayers were conbined,
washed with brine, and dried QverNa2SO4. After evaporating the solvent,
the residue was purified by sh col um chromat ography (1:1

@ NO,
O !
N
H
F F F
OAc

To a solution of DIEA (7.8 mL) and

2-(3-amino-2-fluoro-6-nitrophenyl)ethyl acetate (4.6 g, 19 mmol), prepared as in
step 8 of Example 1, in DCM (60 mlL) was added
2,2-difluoro-2-(4-fluoronaphthyl)acetyl chloride (prepared by refluxing
2,2-difluoro-2-(4-fluoronaphthyl)acetic acid, as prepared in the preceding step,
with oxalyl chloride) (7.8 g, 30 mmol) in DCM (40 mL). The mixture was stirred
at room temperature for 1 hour. Additional DCM {100 mL) was added, and the
resulting mixture was washed with 10% citric acid (3 x 40 mL) and brine, and
dried over Na,S0O,. After evaporating the solvent, the residue was purified by
flash column chromatography eluting with DCM to give the title compound (5.3
g 61%) as a yellow oil. "H-NMR (400 MHz, CDCl,) b 8.45 (m, 2H), 8.21 (d, J
=7.0 Hz, 2H), 7.87 (s, 1H), 7.85 (1, J=4.1 Hz, 1H), 7.66 (m, 2H),7.22 (, J= 8.3
Hz, 1H), 4.34 (1, 7 = 6.4 Hz, 2H), 3.36 (t, ] = 6.4 Hz, 2H), 2.00 (s, 3H).



T I

DCM hexane) to give the title conpound (9.7 g, 95%yvyield) as a Iigh% bE;_éWE'
oil. 'HNWR (400 MHz, €DC13) S 8.20 (m 211), 7.82 (dd, J = 8.2, B5#PRZl0
11.1), 7.VW802%252H), 7.20 (t, J = 8.4 Hz, 1H), 4.28 (q, PCFuboiidm 21-1),
1.24 (t, J =7.1 Hz, 3H). 3. 2,2-Dif uoro-2-(4 fluoronaphthyl)acetic acid
To a solution of ethyl 2, 2-difluoro-2-(4-fluoronaphthyl)acetate (9.6 g, 35.8
mmol ), as prepared in the preceding st&p, in methanol (20 nL) and THE (20
m.) was added a solution of NaOH (2.0 g, 50 mmol) in water (40 nlL). The

xMHaoj -2 f1 uor o- 6-
A (7.8 nL) and

reaction mxture was stirred at roomtenperature for 2 hours. After
evapor ati ng X he ZI@'AHH'BO-5afﬂj2-ﬁfﬂubm-32&(@gﬂuorbh@pBﬂij@w@o@&yﬁ%%yﬁs acidified
T
wer e conbi ned, WD 02128825 -66 06 APR 2005 PCT/ USOI | 31249 washed with
brine, dried over Na2SO4, and concentrated to give the title conpound (8.1
1H, 8.18 (m 2H), 7.83 (dd, S. 1, 5.3 Hz, 111), 7.62 (m 2H), 7.19
(t, J =8.3 Hz, 1H. 4.
HOTQN 2 tyI) >
ni trophenyl)ethyl acetate| To g|sol ufji on
2-(3-am no-2-fl uoro-6-nitkgphenyl)ethyl & e (4.6 g, 19 mvol ), prepared
(
2, 2-difluoro-2-(4-fluoronapht hyg
2, 2-di fl uoro-2-(4-fluoronaphthyl)acetic acifd, as~g epared in the preceding
(40 nmL). The m xture
was stirred at roomtenperature for 1 hour. Additional DCM (100 nlL) was
added, and the A mixture of 2-{3-[2,2-diflvoro-2-(4-fluoronaphthyl)acetylamino}-
preceding step, and Pd/C (10%, 500 mg) in ethanol (50 mL) and THF (50 mL)
was stirred under hydrogen for 5 hours. The reaction mixture was filtered

to pH 2 using 10%Ruorbphenplpainsbdcesags €ed Wi th DCM (3 x 50 ). e extracts
g, 94%vyield) as an off white solid. '"H NWVR (400 MHz, CDCl13) S 9.68 (br s,
2-(3-[2,2-Difl uoro-2- (4
as in step 8 of Exanple 1,™n DR
etﬁ chllori dg (prepared by refl uxing

step, wth oxalyl chloride) (7.8 g, 30 mmol) in e,

2-fluoro-6-nitrophenyl }ethyl acetate (4.9 g, 10.5 mmol), as prepared in the

through Celite, and washed with THF and MeOH. The filtrate and washings

were combined, concentrated in vacuo, and flash chromatographed on silica gel
eluting with EtOAc/DCM (0 10 2%) to produce the title compound (3.8 g, 83%)
as an off white solid. 'H-NMR (400 MHz, CDCL,) 6 8.27 (d, J = 8.2 Hz, 1H),
8.19(d, = 8.6 Hz, 1H), 8.10 (s, 1H), 7.82 (m, 2H), 7.63 (m, 2H),7.19 (1, =8.6
Hz, 1H), 6.46 (d, ] = 8.7 Hz, 1H), 4.19 (t, J = 7.4 Hz, 2H), 4.08 (s, 2H), 2.91(t,
J =7.3 Hz, 2H), 2.08 (s, 3H).

6. N-[4-Amino-2-fluoro-3-(2-hydroxyethyl Jphenyl]-2,2-diftuore-2-(4-
fluorenaphthylacetamide

OH



resulting mxture was washed with 10%citric acid (3 x 40 ni) andﬂlﬁr}jm@[}m}
and drhggo%ﬁzs Na2SO4. After evaporating the solvent, the residue was

purifie ash col um chromat ogr aphy el uting wi th DCRVCE S0Vl 2¢he titl e
conmpound (5.3 g, 61% as a yellowoil. "H NWR (400 MHz, CDCl13) S 8.45 (m
2H), 8.21 (d, J_ = 7.0 kg, 211), 7ag(s 1H), 7.85 (t, J = 4.1 Hz, 111),
7.66 (m 211), 7.22 (t, J = 8.3 Hz, " 4.34 (t, J =6.4 Hz, 2H). 3.36

(t, J =6.4 Hz, 2H), 2.00 (s, 3H). 06APR2005 WO 02/ 28825 PCTI US01131249 -67
5. 2- [2 Antino-5-[2,2-difluoro-2-(4 flrcoronaphthyl)acetylaniino]-6-
fl uorophenyl Jethyl acetate A m xture of -

2-{3-[2,2-di fl uqr (4s8duy n t hyl pa -Iq'_ T

2-f1 uor o- 6- nltropdﬁeﬁill )seélh Pﬁgc?t?gt?({f%%% g‘[gé)#rn%’lf juoros2iAspared in the
precedi ng &wnaMyme@lmﬁ%GmGrdménylIbtﬁﬁlh@ét@zle $.8Q, 88)mAng aEHE (50 ni) -
was stirred under drogen for 5 hours. The reaction mxture was filtered

t hrough CePFePareddn Ww%%lﬂﬂ%omm@-ﬂnw 120 mi vas addddwashi ngs

bl SPu) BstluibROPRIO A1 8 e £ ¥R T, W CIART ST °%ésap“ed082ds'<'3' 8.,
83% as aatwwbin tehipemngeokérd hourt. mﬁ&%@whérf(ﬁwm%égd% ﬁ‘%‘]ﬁf(d J = 8. 2
Hz, 1H), 8.19 (d, J = 8.6 Hz, 1H 111) 7.63 (m

2H), 7.19 Ftsultylgmﬂgc W4 extrpgted Bfltbeﬁtmo (B x 58 LY Thel &tyactsdwér® (t, J = 7.4

T\Zli [ 421H)Am f\fo uor%‘s)’gd%?ﬂ %Sh di‘;]?gt_oﬁ’;ﬁ g&g@eaﬁwcoﬂc@“meﬁl’ﬁ&‘%?ﬂzo( 4.

fi uoronaphgmlmmmmmne@s BRI R mfp@mz@»&%a RENMRQLOGIAL - 68 To a
sol ution of_2- 25 2-di fl uoro-2-(4-
, CDCl,) 827(d,I 84Hz 1H), 8.19(d, J = 8.2 Hz, 1H), 8.13 (s, 1H), 7.81 (m,
24), 7.64 (m, 2H), 7.19 (4, 1 = 8.7 Hz, 1H), 6.47 (d, ] = 8.7 Hz, 1H), 4.07 (s, 2H),

3.89 (t, J = 5.6 Hz, 2K, 2.85(t, J = 5.5 Hz, 2H).

7. N-[4-Chloro-2-fluore-3-(2-hydroxyethyl)phenylj-2,2- difiuore-2-(4-
Jluoronaphthyl)acetamide (Doyle, M. P.,etal. J. Org. Chem.,42:2426
977).

Cl

OH

To a flask charged with copper(Il) chloride (1.84 g, 13.7 mmol) was
added a solution of terr-butylnitrite (1.46 g, 12.8 mmol, 90%, Aldrich} in
acetonitrile (35 mL) under argon atmosphere. The resulting green reaction
mixture was cooled in an ice-bath to 0°C, and a solution of
N-[4-amino-2-fluor-3- (2-hydroxyethyl)phenyl]-Z,Z—diﬂuoro-z-(4—ﬂuor0naphthyl)
acetamide (3.58 g, 9.13 mmol), as prepared according to the procedure of the
preceding step, in acetonitrile (60 mL) was added over a period of 45 minutes.
After stirring for an additional 6 hours at 0°C, the resulting brown mixture was
aliowed to warm up to ambient temperature, then poured into 20% aqueous HCI

(160 mL), and extracted with DCM (3 times). The extracts were combined,




f | uor onapht hyl ) acet yl am; no] - 6-f| uor ophenyl ) et hyl

acetate (3.8 g,

8.8 Mo

| ),
as  prep@eh/ighad Ne preceding step, in MOH (40 ni) and THE (20 nif BABRR 2065

added a solution of K2C03 (1.68 g,

12 mol ) in water (30PEIVSOHHRIN xture

was stirred at roomtenperature for 3 hours. Additional water (50 nL) was
added, and the resulting mxture wasggextracted with EtQAc (3 X
extracts were conbined, washed with brine, dried over Na2SO4, and

concentrated in vacuo to give the title conpound (3.3 g, 96% as an off

328 5 ke, g PR 0. gt bt 3k Sl S compnaianand 32 b7

white sol

Hz, 1H), 6. fash(chronategp
2.85(t, J =.5,5 Hz, 2H)

50 ni). The

edton sititd el b he(ypith BB ACDEM0 bha 2395515+ © 120 20
11 uor o- 3- ( 24elyar tetitlersaapovedyR ]l S8%djiEldyas ovdrtedolid. "H-NMR (400

(1077)) -+ o2 ARG B30 oY oy ' oy, . 2 8 12, ks, 13, 7 ol )

e §.2. B3 Hg,
dded glasti 9, tr Pyt ol i 41 o )
i chy i astont Lo 2T M Yo bl o6, 487 R s v & Hr e

0%
sul ting

green react3-Bh(@Atnd x6iit, &.20Hg, 21 «d (t, 0 =6 Hep2HIpt MatsQpO&rina idei@sso! uti on of
N-[ 4- ami no-ﬁly LOr:-:3- . T
( 2- hydr oxyerhy FSAdRY FrtsCF Qs Q6HR): 412.1. Fowsk dAaght hyl )  acet ani de (3. 58

g, 9.13 mmol ), as prepared according to the procedure of the preceding

step, in acetonitrile

(60 nm.) was added over a period of 45 m nutes. After

stirring fot an 262(E2 2 TueraeupsflasradGphiiye) ceT i iridg OFMYR. 51 Xt Ur e was

al | owed t o war mflporophenid)etinol enper at ur e,

(160 ‘i),
02/ 28825

t hen poured into 20% aqueous HC

and extracted with DCM (3 tinmes). The extracts were conbi ned, WO

-69 0 6 APR 2005 PCTIUSQO /31249

Ci

CH

To a solution of N-[4-chloro-2-fluoro-3-(2-
hydroxyemy])phcnyl]-2,2-diﬂuoro-2-(4—ﬂuoronaphthy1)acctamide (1.9 g, 46
mmol), as prepared in the preceding step, in THF (19 mL) at 0 °C was added
dropwise a solution of BH,-THF complex (19.4 mL., 19.4 mumol, 1.0 M in THF)
over a period of 20 minutes, and the reaction mixture continued to stir uhti] the
ice bath expired. The mixture was then heated at reflux in an oil bath at 75 to 80
°C for 3 hours, and continued to stir at ambient temperature overnight. A solution
of NaHCO, (1.63 g, 19.4 mmol) in H,0 (20 rliL) was added, the THF Was
evaporated, and the resulting mixture was extracted with DCM twice, The
extracts were combined, washed with H,O and brine, dried over Na,S0,,
concentrated, and flash chromatographed on silica gel eluting with EtOAc/DCM

(0, 1, 1.5%) to give the title compound (805 mg, 44% yield) as a white solid.
"H-NMR (400 MHz, CDCl,) 8 8.24 ~ 8.19 (m, 2H), 7.70 - 7.61 (in, 35, 7.14 (t,
J= 9.73 Hz, 1H), 6.90 (dd, J=8.7, 1.6 Hz, 1H), 6.42 (t, 7=89 Hz, 1H),4.22 -
4.16 (m, 1H), 4.00 (dt, = 13.4, 6.8 Hz, 2H), 3.82 (dd, y=12.1, 6.4 Hz, 2H), 3.02



washed with 20% HCI, H20, and brine, dried over Na2S04, concentrah d, and
fl ash ck\w%r]ﬁ{’gﬁsaphed on silica gel eluting with Et OAc/ DOM (0 andlU2 &R0
del i ver e titTe conpound (2.1 g, 56%yield) as a white PEIViSP1/31245 NVR (400
MHz, CDC3) S 8.31 (br s, 1H, 8.24 - 8.12 (m 3H), 7.84 (dd, J = 8.2, 5.3
Hz, 1H). 7.68 - 7.60 (m 2H), 7.22 5 7.20 (m 2H), 3.87 (dd, J = 12.6, 6.5
Hz, 2H),. 3.09 (dt, J =6.7, 2.2 HZ;,"2H), 1.47 (t, J = 5.6 Hz, 2H). Mass
spectrum (LCVS, ESI) calc'd for C20H15C) FANO2 (MtH): 412.1. Found: 412.6.
8. 2-(3-((2,2--Di fluyorqQ-2-(4 fluoronaphthyl)ethyllan:ino}-6-chloro-2-

f1 uor ophenyqdf’gﬁ Qﬁ*#ﬂﬁ ﬁ@-@éﬂol@%@suiﬂbd\d@ﬁs spedtine (UEVIS; BSY) lchleddos- ( 2-

hydr oxyet hy, h ; I 0k0- 2= (4= T | uor onapht hyl )acetam de (1.9 g, 4.6
nmol ), as pr pH?%NPn@'ﬁ?géggéﬁH@déég ; in THE (19 nL) at 0 C was added
dropwi se a solution of BH3 THE conplex (19.4 nL, 19.4 miol, 1.0 Min THF).
over a period of 20 mnutes, and the reaction m xture continued to stir
until the %-ce Bal(B-ERPA-DEdludive 2 4fin er aveap khierl) balIg8nANon &) UX i N an
oi | bath at 75- tahiB0-2-fudrophényiliethianal and continued to stir at anbient :
tenperature overnight. A solution of NaHCO3 (1.63 g, 19.4 mml) in H20 (20

m.) was added, the THE was evaporated, and the resulting m xture was
extracted with DCM tw ce. Theg~_extracts were conbi ned, washed with H20 and
@

brine, dried over Na2SO41 gntrat ed, and flash chromat ographed on
silica gel eluting w gh Et QA Ito give the title conmpound
(805 ngy, 44%vyield) as &= 400 MHz, CDCl3) S 8.24 -
8.19 (m 211), 7.70 - 7. = 9.3 Hz, 1H), 6.90 (dd, J
= 8.7, 1.6 Hz, 111), 6.42 - 4.16 (m 1 H, 4.00
(dt, J =13.4,. 6.8 Hz, : 2, 2H), 3.02 WD 02128825
-70 0 6 APR 2005 F

To a solution of DMSO (470 mg, 6.0 mmol), DIEA (823 1., 4.74 mmol}
and 2-(3-{ [2,2-difluoro-2-(4-ﬂuoronaphthyl)ethyl]amino}—6-chloro-2-
fluorophenyl)ethanol (723 mg, 1.82 mmol), as prepared in the preceding step, in
DCM (55 mL} in an ice-bath was added sulfur troxide pyridine complex (754
mg, 4.74 mmol). After stirring for 3.5 hours the reaction mixture was difuted
with DCM (110 mL). The organic layer was separated, and the aqueous layer
extracted with DCM (100 mL). The organic layers were combined, washed with
10% citric acid (3 times), HZO, and brlne; doed over Na,SO,, and concentrated
to give the title compound (722 mg, quantitative yield) as an orange oil. 'H-NMR
(400 MHz, CDCl,) 8 9.69 (d, T=1.1 I—Iz,- 1H), 8.22 — 8.18 (m, 2H), 7.67 -7.60
(mn, 3H), 7.14 (t, ] = 9.2 Hz, 1H), 6.94 (d, J = 8.8 Hz, 1H), 6.49 (1, = 8.7 Hz,
1H), 4.20 (bs, 1H), 4.00 (dt, T = 13.3,6.7 Hz, 2H), 3.83 (s, 2H).



PCT/ USO1/ 31249 (dt, J =6.8, 2.3 Hz, 2M 1.39 (br s, 111). Mass spegtﬁrAwms
(LCM5, EST) calc'd for " C2OHL7CLFANO (MHH) . 398. 1. iFound: 398.3. 9.

2- (3-{ (28 B%$25or 0- 2- (4 f1 uor onapht hy1) et hyl ] ar ni no) - 6- AP R49

fl uorophenyl)ethnd To a solution of DVSO (470 ng, 6.0 mmol), DI EA (823 uL,
4.74 mol) and 2-(3-{ -

[ 2, 2-di fl uoro-2-(4-fluoronapht hyl )etWI‘} am no} - 6-chl or o- 2-

fl uorophenyl)ethanol (723 ng, 1.82 mml), as prepared in the preceding
step, in DCM (55 nL) in an ice-bath was added sul fur trioxide pyridine
conpl ex (754 mgz,"(4?'.-fﬂ,ﬁnﬁﬁﬁuoAbtbr(-#sfhrdriompf}ghyB)&],j:@g;,ﬁntoZgﬂ_r eacti on

m xture was di | utiddro-NfllordpTivhtl)de@tiehdid The organic l‘ayer was separat ed,
and the aqueous |ayer extracted with DCM (100 nlL). The organic | ayers were-
_.conbi ned, washed with 10%citric acid (3 tines), H20, and brine, dried
over Na2SO4, and concentrated~_to give the title conmpound (722 ng,

quantitative yield) as an o > oil. 1HNVR (400 WMHz, CDC1l3) 8 9.69 (d, J
.= 1.1 Hz, 111), 8.22 -.8.18 7.67 -7.6(? (m 311), 7.14 (t, J =

9.2 Hz, 111), 6.94 (dF z , J =87 H, 1H), 4. 20
(bs, 1H), 4.00 (dt, J = . £ 83 (s, 211). 0 6 APR 2005 WD
02/ 28825 -71 PCT/ USO1/31k49 1t } FI uopg4R- ( 4

f I uor onapht hyl ) et hyl ) am no)= ) ‘ (or optienyl ) acetic acid A solution
of sodiumchlorite (309 ng, 2. ) in H20 (3.0 nL) was added
dropwi se over a period of 30 mnutes to a’'stirred mxture of 2-(3-{

[ 2, 2-di fl uoro-2-(4-fluoronapht hyl)ethyl]am no)-6-chl oro- 2-

L oropneny e 08 gl ol it Wl da, 93 R PR b0 ey o, 07t
Aft er was added dropwise over a period of 30 minutes to a stirred mixture of
2-(3-{[2,2-difluoro-2-(4-flu oronaphthyl)ethyl]amino}-6-chloro-2-
fiuorophenyl)ethanal (722 mg, 1.82 mmol), as prepared in the preceding step, in
DMSO (3.6 mL) and of NaH,PO, (74 mg, 0.55 mmol) in H,0 (0.9 mL). After
the addition, the mixture was stirred at ambjent temperature for 48 hours, then
- acidified verith 10 M HCl to pH 1, and extracted with DCM (3 times). The
--extracts were combined, washed with F,O and brine, dried over N a,50,, and
concentrated invacuo. The resulting residue was flash chromatographed on silica
gel eluting with MeOH/DCM (0, 1, 1.5, and 2%} to give the starting aldehyde
2-(3-{ [2,2-dif1uoro-2—(4-f1uoronaphthyl)ethyl]amino }-6-chloro-2-
1 flnorophenyl)ethanal (165 mg, 23% yield) and the title compound (570 mg, 76%
yield) as a solid. '"H-NMR (400 MHz, CDCl,) 8 8.32(d, J=8.4 Hz, 1H),8.15 (d,
J=8.0Hz, 1H), 7.71 - 7.:61 (m, 3H), 7.18 (dd, J=9.8, 8.5 Hz, 1H), 6.78 (dd, J
= 8.8, 1.5 Hz, 1H), 6.44 (1,7 =9.1 Hz, 1H), 4.05 (t, 7=13.5Hz, 2H), 3.69 (d, J
=2.1 Hz, 2H).




the addition, the mxture was stirred at anbient tenperature for 4%#£§¥rs
then acidified with 10 MHCO to pH 1, and extracted with DCM (3 ti R 2005
The extW@oymseere conbi ned, washed with HzO and brine, gtt/edoigMes Na2S04,
and concentrated in vacua. The resulting residue was flash

chr oi nat ogr aphed on silica gel eluting wwth MOH(DCM (0, 1, 1.5, and 2%
to give the starting al dehyde 2-(3=7{2‘[2, 2-difluoro-2-(4-f |

uor onapht hyl ) et hyl] ami no) -6-chloro-2- fluorophenyl)ethanal (165 ng, 23%
yield) and the title conmpound (570 ny, 76% vyield) as a solid. "H NWVR (400
Mz, CDC13)116 818%-Btyl J2wzB-34({242- (1-!{1)2,2 8. difluoto-2-(A-fludvoRapithyntH) , 7.71 -
7.61 (m 313), Zth§l]di§im&}—69aﬁloﬁ) u o *bip he@lﬂgaﬁrggyla]nuﬂog 8, 1.5 Hz,

11-1), 6.44 (t, 3 , 3.69 (d, J =
2.1 Hz, 2H). oo RBarinak 314 8’5’%”% mibdpsiangdt ) O But y| .
2-aza-3-({2-{2-(3-{[2,2- difluoro-2-(4 fuoronaphthyl) -
et hyl ] am no) - 6-chl or0-2-fl uorop |ienyl)acetyl arni noj

et hoxy] am no) - 3- ( but oxy) car bonyl am no] prop-2-enoate NBoc H H NHBoc
To a sol ution of [ 2, 2-di fl uoro- 2- (4-fl uor onapht hyl ) et hyl ] am no) -

6- chl or o- 2- f Fy 3 ng, 1.39 mol as prepared in the
precedi ng step, e-bath was add@&°BOP (981 ngy, 2.22
mol ), HCl salt I)]52-a noet hoxyguani di ne
(689 ng, 1.94 mol), Sahd T 6 , 5 ol )SNAT TemHBdte | ce-bat h
expired, the m Xxturg c~nt|%ued o stir atHanbi ent tRnperature overnight.
Addi ti onal BOP F

To a solution of 2+3-{[2,2-diftuoro-2-(4-fluoronaphthyl)ethyl}amino} -
6-chloro-2-fluorophenyl)acetic acid (570 mg, 1.39 mmol), as prepared in the
preceding step, in DMF (7.5 mL) in an ice-bath was added BOP (981 mg, 2.22
mmol), HC] salt of [N,N’-di(tert-butoxycarbonyl)]-2-aminoethoxygnanidine (689
mg, 1.94 mmol), and DIEA (0.96 ml., 5.55 mmol). After the ice-bath expired,
the mixture continued to stir at ambient temperature overﬁight. Additional BOP
(123 mg, 0.28 mmol) and the HCI salt of [N,N'-di(tert-butoxycarbonyl)]}-
2-aminoethoxyguanidine (98 mg, 0.28 mmol) were added, and the reaction
mixture was stirred for 24 hours. The solvents were evaporated, and the resulting
residue was partitioned between saturated NaHCO, and DCM. The organic layer
was separated, and the aqueous layer was extracted with DCM. The organic
layers were combined, washed with 10% XHSO,, H,0, and brine, dried over
Na,SO,, concentrated, and flash chromatographed on silica gel eluting with
MeOH/DCM (0, 0.3, and 1%) to give the title compound (720 mg, 73% yield) as
awhite foam. 'H-NMR (400 MHz, CD,0D) & 9.12 (s, 1H), 8.24 ~ 8.19 (m, 2H),
7.78 -7.81 (m, 1H), 7.70 - 7.60 (in, 4H), 7.14 (dd, T = 9.6, 8.4 Hz, 1H), 6.91 (dd,
J=8.8,1.6 Hz, 1H), 6.44(t,J = 8.8 Hz, 1H),4.20 - 4.15 (m, 1H), 4.13 ~4.10 (m,
2H), 3.98 (dt, Y = 13.4, 6.7 Hz, 2H), 3.78 (d, J = 1.9 Hz, 2H), 3.60 (dd, T = 8.6,
4.9 Hz, 2H), 1.51 (s, 9 H), 1.48 (s, SH). Mass spectrum (LCMS, ESI) calc'd for
CyyH,,CIF,NO, (M+H): 712.2. Found: 712.3. |




(123 ng, 0.28 mmol) and the HCO salt of [N, N -di(tert-butoxycarbo %FhZOOS
2- am noejiparsigysani dine (98 ng, 0.28 mmol) were added, ang c‘arf(lfs L?%gis

m xture was stirred for 24 hours. The solvents were evapor G| d the
resulting residue was partitioned between saturatedNaHCO3 and DCM The
organic |l ayer was separated, and thg3aqueous |ayer was extracted with DCM
The organic |ayers were conbi ned, washed with 10% KHSO4, H2O, and bri ne,
dried over Na2SO1 concentrated, and flash chrorrat ographed on silica gel

eluting wtp, I\/b;ﬂ—[—i;)@k/l,.,{‘ . 119 Qiryerr 3 c und (720 ng,
73%vyield) as %’y\@,l G QtrQaﬁ’:m%&?‘yﬂ:ﬁ;‘ lor @gg%ﬁg 9 ‘P 8.24 -
8.19 (m 211), “ro /8" “i’H)’ ro-2-JERoT0R1en, ““‘f‘” Ef"’(dd J =
9.6, 8.4 Hz, 1H) ﬂé‘ J8816H2111)644(tJ .8Hz, 1H), 4. 20- 4. 15
-(m 1H), 4.13-4. 10(m 211) 3.98 (dt, J = 13.4, 6.7 Hz, 2H), 3.78 (d, J =
1.9 Hz, 2H), 3.60 (dd, J = 8.6, 4.9 Hz, 2H),1.51 (s, 9 H),1.48 (s, 9H).
BSI) calc'd for C33H39C1LF4ANS06 (M+H): 712.2. Found:
06 APR 2005 PCT/ USQJ/ 31249 12.
3-fd12, 2- di fl uor o- 2- (4-
oro-@ fl uorophet zyl NHcet i de
FA NH2 A sol utjon off tert“butyl

, ap e 2] am no

-,

Mass spectrum (LCMB
-712.3. WD 02/ 2882
N42- (Atr.i diF
f 1 uor onapht hyl
trifluoroacet af
2-aza-3-({2-[2-S C
}- 6-chl or o- 2- quoroph ¥I)&bety|

A solution of tert-butyl 2-aza-3-({2-[2-(3-{[2,2-difluoro-2-
(4—f1u0ronaphthy])ethyl]amino}-6-ch10r0—2-ﬂuorophcnyl)acctylamino]
ethoxy}amino)-3-[(ters-butoxy) carbonylamino]prop-2-enoate (720 mg, 1.01
mmol), as prepared in the preceding step, in TEA/DCM (2 : 3, 30 mL) was stirred
at ambient temperature for 4 hours. The solvents were evaporated, and the
resulting residue was flash chromatographed on silica gel eluting with 0.05%
TFA in MeOH/DCM (5 and 10%) to give the title compound (626 mg, 99%
yield) as a pale brown foam. "H-NMR (400 MHz, CD,0D) 8 8.33 (d, ] =8.5 Hz,
1H), 8.17 - 8.15 (m, 1H), 7.73 ~ 7.63 (m, 3H), 7.20 (dd, J = 10.0, 8.3 Hz, 1H),
6.82(dd, J = 8.8,1.6 Hz, 1H), 6.92 (t, ] = 9.1 Hz, 1H),4.07 (t, = 13.7 Hz, 2H),
392 (t,J =5.4Hz, 2H), 3.67 (d, J = 1.8 Hz, 2H), 3.52 - 3.51 (m, 2H). Mass
spectrum (LCMS, ESI) calc'd for C,,H,,CIF,N.O, (M+H): 512.1. Found: 512.2.




et hoxy}am no) - 3-[(tert-butoxy) carbonylan no]prop-2-enoate (720 @é ﬁ)}ﬂ

mmol ), ai&‘ﬁrg{%rid in the preceding step, in TFAIDCM(2: 3, 30 nli) E 005

stirred fent tenperature for 4 hours. The sol vent sPGEMUSIEIM2HOr at ed,

and the resulting residue was flash chromatographed on silica gel eluting

with 0.050 TFA in McOH/ DCM (5 and Jﬂ% to give the title compound (626

ng, 99% vyield) as a pale browmm foam" H NVR (400 MHz, CD30OD) 6 8.33 (d, J

= 8.5 Hz, 1H), 817-815(m111)773-763(m3|—|) 7.20 (dd, J =

10. 0, 8.3Hz, 1H), 6.82 (dd, J 8.8,1.6 Hz, 1H), 6.92 (t, J = 9.1 Hz,

1H), 4.07 (t,1=13.7 Hz, 2H) 3. 9Examplc& 5.4 Hz, 2H), 3.67 (d, J = 1.8

Hz, 211), 3.52 - ( I—? spectrum(LCl\/B ESI) calc'd for

C23H23CLFANSCR m"um -met. lﬁéimmdybimetbylf%(#ﬁmzzﬁﬂaomw 28825

PCTI US01/ 31249 JfraranephfliyBetbyljamine}-6-chloro-2-fluorophenyl)acetamide

N- ((6- Ami no- 2- et hyl ( 3- pyri dyl ) kydobhibkid2sdlB- {[ 2, 2- di f | uor o- 2- ( 4-

f | uor onapht hyl ) et hyl ) am no) - 6- chl or o- 2 fl uor ophenyl ) acet ani de hydr ochl ori de

salt HC NH2 1. 2-(3-{[2, 2- D|quoro 2-(4

f | uor onapht hyl ) et hyl | no) - 6- chl or o- 2-

fl uorophenyl)-N- ({6 ht - but oxy) car bonyl am nol - 2-n: et hyl (3 pyridyl))

methyl)acetam'ﬁe Tola sojution of i '
[ ; (febhyl]am' no) -

6- chloro 2- quorophen I)acetlc ] y, 37 pnol )] as prepared according
to the procedure 350 3 m.) was added BOP
(26 ng, 58 pnol), SN -Hel

N-[ 5- (ani i nomet hyl ) - 6- rret In .dyI)](ter¥ but gxy) car boxam de (12 ny,
51 ynol), and a solution of DIEA (19 ng, 146 /nol) 0.1 nl)
(Sanderson, P. E., et al., WD 97/01338 (1997)). The m xturée was stirred

1. 2-(3-{f2, 2-D1_ﬂuoro-2 ~(4-fluoronaphthyl)ethyljamine}-6-chloro-2-
Jluorophenyl)-N-({6- [(tert—buto;gv)carbonylammo]-z-methﬂ(é'-pyndy!)}
methyl)acetamide

F Cl
SUNe S
N N =~ ™N
F ™

To a solution of 2-(3-{[2,2.—djﬂuoro—z-(4—ﬂuoronaphthyl)ethyl]amino}-
6-chloro-2-flucrophenyl)acetic acid (15 mg, 37 pmol), as prepared according to
the procedure of step 10 of Example 4, in DMF (0.3 mL) was added BOP (26 mg,

NHBoc

58 pmol), N- [5-(aminomethyl)-6-methyl(2-pyridyl)}(tert-butoxy)carboxamide (12
mg, 51 ymol), and 2 solution of DIEA (19 mg, 146 ymol) in DMF (0.1 mL)
(Sanderson, P. E., et al., WO 97/01338 (1997)). The mixture was stirred
overnight, the solvents evaporated, and the resulting mixture was partitioned
 between saturated NaHCO, and DCM. The organic layer was separated, and the
aqueous layer extracted with DCM. The organic layers were combined, washed
with 10% KHSO,, H,0, and brine, dried over Na,SO,, cohcentrated, and flash
chromatographed on silica gel eluting with MeQE/DCM (0.3, 0.6, and 1%) to
give the title compound (11 mg, 49% yield) as a white solid. 'H-NMR (400




overnight, the solvents evaporated, and the resulting m xture was 2005
partithgscb JHgﬂez%ween saturated NaHCOB and DCM The organic | ayer %QPR
separat e 3 aqueous | ayer extracted with DCM Th&C@igamdL4d ayer s
wer e conbi ned, washed wth 10% KHSO4, H20O, and brine, dried over Na2SO4,
concentrated, and flash chromatographed on silica gel eluting with

McOH DCM (0. 3, 0.6, and 1% to give the title conpound (11 ng, 49% yi el d)
as a white solid. 'H NWR (400 WO 02/ 28825 _75 06 APR 2005 PCT/USO /31249

411, C?S?@zg@% 0b33 £3 (i1 ¢ %Hzgf%a@gnﬁf L1400l Tyl 61em) , 6. 81 (do,
203 (m o JSEfA 68 A g @ 84%*31%31 FRIRITEE 61 s

_spectrum (LI:WHZ m))stlﬂadtd'ﬂlg 1R, 1@24—@2 I J((zg-lgm @ﬁ)l3%7 (ﬁound 631. 1.

2. N-((6-Am no- rrethl3 rid rrethl
di fl uf)go RV Ml%%ﬁé% Qﬁ%miﬁﬁ) d mmbtmm{IZCMs ESI) calc'd

B A e S SR 15 o5 1

6- chl or o- 2-f | uor ophenyl ) - N—({ 6-[ (tert-butoxy)carbonyl am no] - 2- net hyl ( 3-
pyridyl))nmethyl)acetamde (10 ng, 16 pnol), as prepared in the preceding
step, in Hal (OVS (f-Aminonetmerhal(i-moanidy e sityilje 2a(F.qy222-hour s at
anmbi ent  t enper adifificar & 564 il nomo el plitr Byl AWMy Pibitin 8) 4 ¥kl o ves2.2dded, and
the nixture confiaropkieriylasétamidevaidrochiridelsa® sol vents were evaporated, and
the resulting brown residue was flash chromatographed on silica gel
eluting with MOH DCM (2.5, 5, and 10% to give a solid product. It was

treated with HC _
F . Cl

TZ

/
z
I
G

H

A solution of 2—(3—{[2,2-diﬂuoro-2—(4—ﬂuoronaphthyl)cthyl]amino}-
6-chloro—2-ﬂuorophcnyl)-N-({6-[(tert-butoxy)carbonylamino]-2—mcthyl(3-
pyridyl) Jmethyl)acetamide (10 mg, 16 wmol), as prepared in the preceding step,
in HCI (0.5 mL, 40 M in 1,4-dioxane) 'was stirred for 2 hours at ambient
temperature. A solution of MeOH/DCM (25%, 0.4 mlL) was added, and the
mixture continued to stir overnight. The solvents were evaporated, and the
resulting brown residue was flash chromatographed on silica gel eluting with
MeOH/DCM (2.5, 5, and 10%) to give a solid product. It was treated with HCI
solution (0.01 mL, 4.0 M in 1,4-dioxane, 40 zmol) in DCM (0.5 mL), stirred for
5 mjnutes, and the solvents evaporated to give the title compound (6.2 mg, 69%
yield) as a white solid. "H-NMR (400 MHz, CD,0D) 8 8.26 (d, ] = 8.4 Hz, 1H),
8.17-8.14 (m, 1H), 7.80 (4, J = 9.1 Hz, 1H), 7.73 - 7.64 (m, 4H), 7.20 (4d, T =
10.0, 8.3 Hz, 1H), 6.82 - 6.79 (m, 1H), 6.49 (1, ] = 9.1 Hz, 1H), 4.24 (s, 2H),
4.10-4.02 (m, 2H), 3.66 (d, ¥ = 2.3 Hz, 2H), 2.49 (s, 3H). Mass spectrum
(LCMS, ESI) calc'd for C,)H,,CIF,N,O (M+H): 531.1. Found: 531.6.



solution (0 01 m, 4.0 Min 1,4-dioxane, 40 pnol) in DCM (0.5 ni) stlrred
for and t he sol vents evaporated to give the title con’%@

ny, 69% Vi e?’@i’sas a white solid. 'H NVR (400 MHz, CD3ODFCEHUSIHH 2%, J =
8.4 Hz, 1H), 8.17 - 8.14 (m 1H), 7.80 (d, J = 9.1 Hz, | H), 7.73 - 7.64
(m 4H), 7.20 (dd, J = 10.0, 8.3 Hzg.1H), 6.82 - 6.79 (m 1H), 6.49 (t, J
= 9.1 Hz, 1H), 4.24 (s, 2H), 4.10-4.02 (m 2H), 3.66 (d, J = 2.3 Hz, 211),
2.49 (s 3H). Mass spectrum (LCVS, ESI) calc'd for C27H24CI FANAO ( M+H) :
531.1." Found: 531.6. WD 02/28825_-76 0.6 APR 2005 PCT/US01/31249 Exanple 6
N- [ 2- (Guani di nooxy) et hyl ]-2-(3- {P&@WE% | f onyl Janmi no) phenyl ) acet ani de

trifluoroac

N (2- Hydrox&te’?ﬁg?l' iL ‘(*%"qf‘%t_}fyg‘b‘%gwﬁbfﬁ?&%"ﬁg“ﬂﬁmfﬁﬁ”yﬂaww a sol ution
of 3-nitrophenyl acetic acid (Jr@uogpacetatersalyyp| ), et hanol amine (2.8 g, 46 °
mmol), and triethylamne (3.0 m, 22 nmmol) in anhydrous DVMF (110 nlL) was
added a solution of benzotri azol e-1-yl-oxy-tris-pyrrolidino-phosphoni um

hexaf | uor ophosphate (PyB ) 8.0 mol) in ydrous DVF (80 nmL). -
After stirring 16 h@u\rs/(} at flenperature (un JTFAr ogen), the
reacti on m xtur @h Ngthcep : [ , diggsol Yied in DCM and filtered.
The filtrate was ed ' ; i C NE "NKpat ur at ed aqueous

U (8
NaHCOB, pH 7 buffer, and“brl ne, dried 'dver Na2SOH and filtered. The
evaporated filtrate was then purified by flash

1. N-(2-Hydroxyethyl)-2-(3-nitrophenyl)acetamide

OH
o) '[‘:]l/\/

To a solution of 3-nitrophenylacetic acid (3.21 g, 17.7 mmol),
ethanolamine (2.8 g, 46 minol), and triethylamine (3.0 mL, 22 mmol) in
anhydrous DMF (110 mL) was added a solution of
benzotriazple-l—y}~oxy—tris-py1mljdino-phosphonium hexafluorophosphate
(PyBOP, 9.37 g, 18.0 mmol) in anhydrous DMF (80 mL). After stirring 16 hours
at ambient temperature (under nitrogen), the reaction mixture was concentrated
in vacuo, dissolved in DCM and filtered. The filtrate was washed with 10%
aqueous citric acid, saturated aqueous NaHCQ,, pH 7 buffer, and brinc, dried
over Na,SO, and filtered. The evaporated filtrate was then purified by flash
chromatography (10% methanol in DCM) giving the title compound (1.02 g,
26%) as a light yellow solid. 'H NMR (300 MHz, CDCL/CD,0D) & 8.18 (m,
1H), 8.11 (ddd, 1H,) = 8.1 Hz, 2.4 Hz, 1.1 Hz), 7.72 (m, 1H), 7.60 {t, 1H, J =
1.8 Hz), 3.62 (s, 2H), 3.44 (t, 2H, T = 5.9 Hz), 3.16 (t, 2H, = 5.9 Hz).




chromat ography (10% nmethanol in DCM giving the title conpound (1. % R 2005
26% as wd ogisg2yel | ow soI id. "H NW (300 MHz, CDC1310D3q;}}T,?§ﬁﬂ%éP rch
1H), 8.11 (ddd, 1H, J = 8.1 Hz, 24Hz,11Hz) 7.72 (m 11

1H J = 7.8 Hz), 3.62 (s, 2H), 3.44 (t, 211, J 5.9 Hz), 3.16 (t, 2H '3 =
5.9 Hz). WD 02/28825 0 6 APR 2005 PE?]‘]/—USOl/31249 -77 2.

N-[ 2- (N - Pht hal i nai dyl ) hydr oxyet hyf J-2-(3-ititrophenyl)acetam de To a

sol ution of the product of the preceding step (1.02 g, 4.55 mmol),

N- hydr oxyphghal i N-e(N'Phthalimi AFEPth q. meﬁ &Qﬁgmr ne (1.22 g,
4.65 mol) in anh%(r ous THE ( CQO m.) majg]g'gdé%ﬁbl et E%aza | car boxyl ate
(0.75 mL, 4.77 mmol) via syringe. After stirring overnight at anbient
tenperature (under nitrogen), the reaction was concentrated in vacuo and
purified by flash chromatography (40% ethyl aa®tate in DCM giving an

i mpure product that was olveg in DCM cool §d, and filtered. The

evaporated filtrate was S

et hyl acetate in he ANLTRG @ﬁripoun 46 g, 51% as a
white solrd "H NVR Y3800 , CD 13) (t, 1.7 Hz), 8.15 (ddd,
1H, J = 8.3 Hz, 2.3 Hz, 1.0 Hz), 7. (m aH), 7. m 1H), 7.53 (t, 1H,
J = 7.9 Hz), 7.03 (br s, IM 4.26 (m 2H), 3.763(3, 2H), 3.57 (dd, 2H, J =
9.8 Hz, 5.7 Hz). 3. N-(2-(N -Phthalimdyl)hydroxyethyl J-2-(3-anti nophenyl)
acet am de A sol ué,l on of the oduct of the preceding step (0.66 g, 1.80
mmol ) and 10% p Plaat?itﬁwpdﬁt&awéhct(ommycedmgdéga@g&jgﬂis mntulahol THF (40

m.) was st ur.e. Af hours the
re?act i on mlgﬁyﬁﬂ?ﬂ@ﬂﬁ@h%@{@@%?@4%@@&%&@@.}@% 5?)@ 3nd purified
by flash WOnG@sIpaaABydrdEs THF (100 ml) was added diethylazadicarboxylate (0. ?SmL '

477 mmol) via syringe. Affer stirring overnight at ambient temperature (under

nitrogen), the reaction was concentrated in vacuo and purified by flash
chromatography (40% ethyl acetate in DCM) giving an impure product that was

7 dissolved in DCM, cooled, and filtered. The evaporated filtrate was then purified
by flash chromatography (66%-100% ethyl acetate in hexane) giving the title
compound (0.86 g, 51%) as a white solid. 'H NMR (300 MHz, CDCL,) 6 8.26 (1,
1H, J = 1.7 Hz), 8.15 (ddd, 1H, J = 8.3 Hz, 2.3 Hz, 1.0 Hz), 7.82 (m, 4H), 7.74
(m, 1H), 7.53 {t, I, T = 7.9 Hz), 7.03 (br s, 1H), 4.26 (m, 2H), 3.76 (s, 2H), 3.57
(dd, 2H, ¥ = 9.8 Hz, 5.7 Hz).

3. N-[2-(N'-Phthalimidyl)hydroxyethyl]-2-(3-aminophenyl) acetamide

0
N/Q\)O‘\
0O—N
Hy HN/\/ ;E@
. 0

A solution of the product of the preceding step (0.66 g, 1.80 mmol) and
10% palladiom on carbon (15 mg) in degassed 1:1 ethanol: THF (40 mL) was
stirred under hydrogen at ambient temperature. After 6 hours the reaction was

filtered over Celite and the filtrate evaporated and purified by flash



PCT/USO 1/3 1 24 99 6 Q PR 2005 chromat ography (5% net hanol in %%Pﬁ%@
the titlwoca@mpsaind (0.20 g, 33% as a yellow solid. '"H NGSAB1 ,
CDC13) S 7.81 (m 4H), 7.14 (t, 1H J = 8.0 Hz), 6.72 (m 2H), 6.61 (ddd,
1H J =8.0 Hz, 2.2 Hz, 1.0 Hz), 4.23 (m 213), 3.55 (m 4H). Mass
spectrum (MAI DI - TOF, (x-cyan-4-hydroxX$eci nnamic acid matrix) calc'd. for
C18H17N304: 362.1 (M+Na), 340.1 (M+H). Found: 362.2, 340.3. 4.

N-[ 2- (N -Pht hal i m dyl ) hydroxyet hyl j-2-(3-[[ benzyl sul fonylj -

ani noj phenythrematograptig(S¥omathanslén DOM) g oing theqifle @bmphend(0MHL 830 t he
precedi ng s‘tsg) 0. 20 g 9. 58 mm}‘éhln anhydr ous 50 nl) waS added a
sol uti on of 35 Yedlopesolidy [ H SRR (3G Mz, §DClg). &1 7.88 (mp4BR Taivb(t) 1M, =anhydr ous

oCir\ g TS DU B EE i hen b BTt T PRRAAE Pl Ty A L RrIR hi ori de
(0.07 g, 0.865 @RDALY). ks sPeARENMAPLY ﬁ&%ﬁg& o-4Shykox Rin %gg”%‘%c'ia wer e adde?'

and the reaction stirred "an additiona rs a evapor I n vacuo.
The resi duemaaix) dalsdofor €H,IN,(RCH62VIe@bada) 3501 IO FeRmME: Agbhi ¢ acid, pH
7 buffer and brine, dried over Na2SO4, filtered, and the filtrate

evapor at ed Qﬁ"ng the title conmpound (0.20 g, 69% as a light yellow
solid. "H NWR (300 MHz, CDC13) S 7.77 (m 4H), 7.35 (m 1H), 7.22 (s, 5H),
7.17 (in, 1H), 7.11 (m 111), 7.05 (s, 1H), 6.71 (brm1H), 4.37 (s, 2H),
4.25 (m - 2H}., 3.RY2AeN'-PHkhaBrldy %9 drétyethyH-3-03 HTberpeyds kb ny MO 02/ 28825
-79 5. _ aminojphenyl)acetamide _ _ _ .
N-[2-("ntittooxy)ethylJ-2-(3-(fbenzyl suifottyl]antino}phenyl)acetatnide NH2

The product of the preceding step (0.19 g, 0.39 nmol) was dissolved in 1:1
et hanol : THF (20 nL) and reacted with 40% aqueous mgthylamne (10 ni) for 1

hour at anbi ent tenperature e rea8tion was evapqrated in vacua and
Ph 0{‘s"’Q 0—N
H H
0

To an ice-cold solution of the produét of the preceding step (0.20 g, 0.58
mmol) in anhydrous DCM (50 mlL) was added a solution of o-toluenesuifonyl
chloride (0.11 g, 0.58 rmmol) in anhydrous DCM (20 mL) followed by
N-methylmorpholine (0.10 mL, 0.91 mmol). After stirring 16 hours at ambient
temperature, more a-toluenesulfony! chloride (0.07 g, 0.36 mmol) and
N-methylmorpholine (0.10 mL, 0.91 mmol) were added and the reaction stirred
an additional 4 hours and evaporated in vacuo. The residue was dissolved in
DCM, washed with 10% aqueous citric acid, pH 7 buffer and brine, dried over
Na,SO,, filtered, and the filtrate evaporated giving the title compound (0.20 g,
69%) as a light yellow solid. 'H NMR (300 MHz, CDCl,) 6 7.77 (m, 4H), 7.35
(m, 1H), 7.22 (s, 5H), 7.17 (m, 1H), 7.11 (m, 1H), 7.05 (s, 1H), 6.71 (br m, 11,
4.37 (s, 2H), 4.25 (m, 21—1') 3.64 (s, 2H), 3.64 (dd, 2H,J = 10 Hz, 5.5 Hz).



purified on a Waters Sep-Pak (5 g silica, 1:1 DCM ethyl acetate) ofgispg 269
impure yeyhewhsed id. This was then purified by preparative Wi n | ayer
chromat ography (10% nmethanol in DCM giving the title conB% 501(36. 0 g,
72% as a white solid. "H NWR (300 MHz, CDCI3/CD30D) S 7.34 (m 3H), 7.28
(m 3H), 7.10 (m IH, 7.05 (m 2H),.#4.35 (s, 2H), 3.69 (t, 2H J =5 Hz),
3.51 (s, 21-1), 3.43 (t, 2H, J =5 Hz). Mass spectrum (MALDI - TOF,

a- cyano- 4- hydroxycinnamc acid matri x) calc'd. for CL7H21N304S: 386.1

(MtNa) . Foumrd: 3860 9.ra . . .

N2 LIN N oD [ S ettt oS eny b ifomdloyelatiyral) seetaside

{[ benzyl sul f onyl Janti no) phenyl )acetantide 0 6 APR 2005 PCTI US01/31249 NBoc
HH NHBoc H A solution of the product of the preceding step (89 ng, 0.24
mmol) and [N, N -di(tert-butoxycaxbonyl)]am di nopyrazole (86 ng, 0.28 mmuol)
in DM (5 nL) was stirgged fpr %S at Canbi ent tenperature. The reaction
was evaporated in cuaw t jde pfloduct purified by flash

chr omat ogr aphy (5% neta+o P NRCH) gt ng i ellow oil. This was
then purified by preparativeHthin |ayer chqonatograp“ (5% et hanol in
DCM giving the title conpound (72 ng, 49% as a colorless solid. "H NWR
(300 MHz, CDC13) 6 9.19 (s, 11-1), 8.22 (br t, 06APR2005 WD 02128825

chl u?o 1/ 31249 - gge pradutt of the Prebtling sterf®. 195, 09 mmblAdas dBsol Sl AT + NH)),
4.27 (s, . 4.
Hl:l ethanol:% (20 mL) and reacted with 40% aqueous methylamine (10 mL)

XA

for 1 hour at ambient temperature. The reaction was evaporated in vacuo and
purified on a Waters Sep-Pak (5 g silica, 1:1 DCM:ethyl acetate) giving an
impure yellow solid. This was then purified by preparative thin layer
chromatography (10% methanol in DCM) giving the title compound (0.10 g,
72%) as a white solid. "HNMR (300 MHz, CDCL/CD,0D) & 7.34 (m,3H},7.28
{(m, 3H), 7.10 (m, 1H), 7.05 (m, 2H), 4.35 (s, 2H), 3.69 (t, 2H,J=5Hz), 3.51 (s,
2H), 343 (t, 2H, T = 5 Hz). Mass spectrum  (MALDI-TOF,
a-cyano-4-hydroxycinnamic acid matrix) calc'd. for CH,N,O,S:  386.1
(M+Na). Found: 386.6. '

6. N-[2-({N,N"-Diftert-butoxycarbonyl ]}guanidinooxy Jethylj-2-(3-
{benylsulfonyljaminojphenyl)acetamide -

o NB
0
NN NN \NJLNHBoc
H H

A solution of the product of the preceding step (89 mg, 0.24 mmol) and

= o

[N,N'"-di(tert-butox ycarbonyl)]amidinopyrazole (86 mg, 0.28 mmol) in DMF (5
ml.) was stirred for 4 days at ambient temperature. The reaction was evaporated
in vacuo and the crude product purified by flash chromatography (5% methanol
in DCM) giving an impure yeliow oil. This was then purified by preparative thin
layer chromatography (5% methanol in DCM) giving the title compound (72 mg,
49%) as a colorless solid. "H NMR (300 MHz, CDCl,) 8 9.19 (s, 1H), 8.22 (br t,



2H), 3.57 (m 4H), 1.51 (s, 9H), 1.49 (s, 911). 7. .

N-f 2- (G@uani di nooxy) et hyl )-2-(3-{fbenzyl sul f onyl ) am no) phenyl) ac etlefivt RR200
trifluorVdrey8es salt TFA HH H NH2 The product of the precedisogisioep (72
ng, 0.12 nmmol) was dissolved in DCM (5 nL) and reacted with
trifluoroacetic acid (2 m) for 4 hours at ambient tenperature. The
reacti on was concentrated in vacuo an80+the crude product purified by
preparative thin |layer chronmatography (20% nethanol in DCM giving the
title conpound (44 ny, 71% as a pale yellow wax. 'H NAAR (300 MHz,

CDCl 3/ coaoD)uBJ?tsaHzmez(ﬂ,)lm?z w(mmozB@Hm} 4.27‘(3 m,m gr, (in, 2H)
4.35 (s, 2H) 3.90 (t 3. 2N, J =

4.8 Hz). %é@&mrm GP@&L@IQHDJM%(S&}@M 4 hydroxyC| nnam ¢ aci d rratrl X)
cal c' d. for CI18H23N5O4S: 428.1 (MeNa), 406.2 (M+H). Found: 428.4, 406.4. O
6 APR 2005 WD 02/28825 PCTI USOL/ 31249 81 Exanple 7 -

N-(2-(Cu h I
acetam do trf 38?%?”%3”5§)9“ (5= SRR B AP o)
2-Chloro-5-nitrop ny aceli1c acl rmnohydrate CO2H

0
0. 0 N TRA

RN ﬁ/\/ \H NH,

H

The product of the preceding step (72 mg, 0.12 mmol) was dissolved in
DCM (5 mL) and reacted with trifluoroacetic acid (2 mL) for 4 hours at ambient
temperature. Thc-reaction was concentrated in vacuo and the crude product
purified by preparative thin layer chromatography (20% methanol in DCM) |
_ giving the title compound (44 mg, 71%) as a pale yellow wax. "H NMR (300
MHz, CDCI,/CD,0D) & 7.34 (m, 3H), 7.28 (m, 3H), 7.11 (m, 1H), 7.05 (m, 2H),
4.35 (s, 2H), 3.90 (t, 2H, } =4.9 Hz), 3.52 (s, 2H), 3.47 (1, 2¥L, T = 4.8 Hz). Mass
spectrum (MALDLTOF, a-cyano-4-hydroxycinnamic acid matrix) calc'd. for
CyHuNO,S: 428.1 (M-+Na), 406.2 (M+H). Found: 428 4, 406 4.



A solution of 2-chlorophenylacetic acid (10.0 g, 58.6 muol) in 06 APR 2005
concent furic acid (40 nm.) was cooled to -10 C a eact ed
W th a%@%ﬁﬂPﬁg% of fumng nitric acid (2.80 nlL, 66.7 nng {ﬁ#ﬁwﬁ%ﬁientrated
sulfuric acid (7.2 nmL). After 2.5 hours the reaction was slowy poured over
ice water (400 nlL), filtered over agroarse filter frit, washed once with
cold water, and dried on the frit overnight giving the title conpound
(13.5 g, 98% as a white solid. Integration of the proton NVR spectrum
showed the product contained aboyt 0.2, equivalents of 2-chlorophenylacetic
acid, but thin-Iayer chronatograihﬁ“?ﬁﬁﬁéd this to be inseparable fromthe

product. 'H 00 , 1 8 ) J 3 Hz), 8.13
(dd, 11-L J%@"ﬁ&‘%@"’?ﬁﬁ?ﬂ% : E's'f&e@l%q@%ﬁmhﬁz]'ﬁoﬁé‘?’é@ (s, 211). 0
6 APR 2005 WD 02/ 28825 PCPFeiad rodggtate,sa

Et hyl 2- (3- am no- 6-chl orophenyl ) acetate CO2Et The product of the preceding
step (4.14 g, 17.7 mol) was suspende(lj in DCM (70 nmL) and reacted with

.oxalyl chloride 0 nmL, 46 a few drops of . After stirring 1

hour at anbi en ber@t ur@ t n became hono OfFR, reagent grade
et hanol (30 nL

dRg” eactjlon stirred ankther 30 minutes. The
crude product evaper al g urit™ed Nhish chr omat ogr aphy
(10% to 15% et hyl acetate #h hexane) gi vi the titl conmpound (4.6 g) as

a pale yellow oil. Proton NVR showed the product contained about 0.8
equi val ents of diethyloxalate that could not be |ocated by thin-Ilayer
chromat ogr abhy. ' H NVRQH@o-Swifropbpoieyetis agidanonehydngte 3 = 2.7 Hz), 8.11
(dd, 1H, J =8.8 Hz, 2.7 Hz), 7.57 (d, 1H, J = 8.8 Hz), 4.21 (g, 211, J =
7.2 Hz), 3.87 (s, 21-1), 1.28 (t, 3H, J = 7.2 Hz). 3.

Et hyl 2- ( 3- am no- 6- chl or ophenyl ) acet ate cl

CO,H

A solution of 2-chlorophenylacetic acid (10.0 g, 58.6 mmol) in
concentrated sulfuric acid (40 ml.) was cooled to -10 °C and slowly reacted with
a solution of fuming nitric acid (2.80 mL, 66.7 mmol) in concentrated sulfuric
acid (7.2 mL). After 2.5 hours the reaction was slowly poured over ice water
(400 mL), filtered over a coarse filter frit, washed once with cold water, and dded
on the frit overnight giving the title compound (13.5 g, 98%) as a white solid.
Integration of the proton NMR spectrum showed the product contained about 0.2
equivalents of 2-chlorophenylacetic acid, but thin-layer chromatography showed
this to be inseparable from the product. 'HNMR (300 MHz, CDC,/CD,0D) &

8.25 (d,1H, Y =2.7 Hz), 8.13 (dd, 1H, F=8.7 Hz, 2.7 Hz), 7.61 (d, 11, I = 8.8
Hz), 3.89 (s, 2H).



CO2Et A solution of the product of the preceding step (2. 00 g, 8. 715 arRol0NS
In reagent grade ethanol (50 nL) was reacted with tin(ll Iorlde

di hydr a® @@881% g, 41.7 nmol) at anbient tenperature. AF SPEHBurs t he
reacti on was concentrated in vacua, dissolved in DCM and filtered. The
filtrate was washed with water and Jrine, dried over Na2SO4, and filtered.
The evaporated filtrate was then purtfied by flash chromatography (40%
ethyl acetate in hexane) giving the title compound (0.53 g, 30% as a pale

yellow oil. 'H NVR (300 MHz, CDC13) 8 7.12 (d, 1H- 06 APR 2005 WD 02128825
PCT/ USOL/ 32249 Feigpl 27(3=amging-G-ghloraphenyljasetatd J = 2.8 Hz),, 6.53 (dd, 1H, 8.5
Hz, 2.9 Hz), 4.17 (g, 2H, | = 7.1 Hz), 3.65 (s, 2H), 1.26 (t, 3H J = 7.1

Hz). 4. Ethyl 2-(2-chloro-5-(Ibenzylsutfonyllam nol plienyl)acetate CO2Et H
A solution of the product of the precedi ng step (0.50 g, 2.32 mml) and
a-tol uenesul fonyl chloride (0.74 3,88 mmol) in DCM (40 nmL) and

N- et hyl norpholine (0.80 m., 7.3 ) was stirred at anbi ent
tenperaturefor 3 hours, washed W dj | uteOsmueous HCL, water, and brine,’
dried over NG04, and filte®dd. The evaporated filtrate was purified by

fl ash chromat ography (5% ethyl acetate in DCM giving the title conpound
(0.693 g, 81% as a pale yell ow solid. "H NWR (300 MHz, CDC13) S 7.36 (m
4H), 7.26 (m 2Iphklproductér the rel‘kﬂméste (Qlﬂg,HZ?)’l ménclipwischspehibd ih = 8.5 Hz,

2.8 Hz 6.47 (b 4. 20 2HJ—71HZ 3.73 ,

211), )1 29 meMGrﬂ 1311) I_gireﬁcﬂeﬁ)mgl'l\@eﬁb §bl9€lfiﬁ I@fM&LﬁijP&i}nd_ . (s
4- hyd : 390.1

?M(inZ;]O Fo rﬁéﬁ\;ﬁ”?ﬂe&stﬁ% %ﬁ{ﬁ%@%&téﬂmp %genz su%g%y%mfnyl )ac_et iC

aci d: homogeneous, reagent grade ethanol (30 mL) was added and the reaction stirred

another 30 minutes. The crude product was evaporated in vacuo and purified by

flash chromatography (10% to 15% ethyl acetate in hexane) giving the title

compound (4.6 g) as a pale yellow oil. Proton NMR showed the product

contained about 0.8 equivalents of diethyloxalate that could not be locafed by

thin-layer chromatography. 'HNMR (300 MHz, CDCl,) 6 8.21 (4, 1H, J =2.7

Hz), 8.11 (dd, 1H, J = 8.8 Hz, 2.7 Hz), 7.57 (d, 1H,J= 8.8 Hz),4.21 (g, 2H,J =
7.2 Hz),3.87 (s, 2H), 1.28 (1, 3H, T = 7.2 Hz).

3. Ethyl 2-(3-amino-6-chlorophenyl)acetate

Cl

CO.Et

A solution of the product of the preceding step (2.00 g, 8.21 mmol} in
reagent grade ethanol (50 ml.) was reacted with tin(M)chloride dihydrate (9.40 g,
41.7 mmol) at ambient temperature. After 16 hours the reaction was concentrated
invacuo, dissblved inDCM and filtered. The filtrate was washed with water and
brine, dried over Na,SO,, and filtered. The evaporated filtrate was then purified
by flash chromatography (40% ethyl acetate in hexane) giving the title compound
(0.53 g, 30%) as a pale yellow oil. "H NMR (300 MHz, CDCl;) 67.12 (d, 14,



CO2H H A sol ution of the product of the preceding step (0.69 g, 1082APRaEH)
in 1:1 wendssid (20 nb) was reacted with potassium hydrgpgg@ispe? 9.
9.32 nmol) at anbient tenperature for 20 hours. After evaporating the THE
in vacua, the renaining aqueous |ayer was acidified to pH 3 with I N HC
and extracted with 0 6 APR 2005 WO @2/28825 PCTI US01/ 31249 -84 DCM and

et her. The conbi ned organic |ayers were washed with brine, dried over
Na2SO4, and filtered. The filtrate was then evaporated in vacuo to give the
title conpoym . Ff@asaki (
CDC131CD3(I))mé!;:(7;}\’2’}56@0Q I_l{??%—;aﬁfﬁ}"ﬂﬁ I-?d i 80|5T-Iz|'t 211 @PP@ 55 2H), 3.73
(s, 2H). Mads BhHEz), 365 (ENEDDI ZEQESIhJcWath)cl hydroxyC| nnam ¢ acid matrix)
calc'd. for C15H14N04S C: 378.0 (MrK), 362.0 (M+tNa). Found: 378.8, 362.9.
6. N(2-({N,N -Di [tert but oxycar bonyl ] ] guani di nooxy) et hyl ] - 2- ( 2-

0 LA S ot o 1 o

{N, N -di (tert-but oxycarbonyl)]-2-am noet hoxyguani di ne (Ti anbao Lu, et at,
WO 99/ 26926 (1999)) (0.19 g, 0.60 mml), in anhydrous THE (50 nL) was
reacted with BOP (0.33 g, _0.75 mml) and.trieghylamne (0.25 rnL,1.8 nmol)
at anbient tenperaturer? F faction was evapor at ed i n vacuo,
di ssolved in DCM washed e, dried over Na2SO™4, and
filtered. The evaporated W 1 ﬁash chr omat ogr aphy (5%
met hanol in DCM giving the t|tIe C(HTpOUI’ld (0.380 g, 98% as an orange
solid. '"HNW (300 MHz, CDC13) 6 9.14 (s, 1H), 8.22 (br t, 1H, J =5.0
Hz), 7.60 (s, 1H), 7.34 (m 311), 7.28 (m 3H), 7.10 (d, 1H J = 2.6 Hz
7.03 (dd, 1H J A dhflionld# thedprédiidt bf te phekeding sep (0.5D g, 232 Irhdl) ardd) . 4. 13

2H), 3.75 (s, 211), 3.62 (dd,
-to]uencsulfonyl chloride (0.74 g, 3.88 mmol) in DCM (40 mlL) and

),
(m

N-methylmorpholine (0.80 mL, 7.3 mmol) was stirred at ambient temperature for
3 hours, washed with dilute aqueous HCI, water, and brine, dried over Na,SO,,
and filtered. The evaporated filtrate was purified by flash chromatography (5%
ethyl acetate in DCM) giving the title compound (0.693 g, 81%) as a pale yellow
solid. "H NMR (300 MHz, CDC1,) & 7.36 (m, 4H), 7.26 (m, 2H), 7.04 (4, 1H, ]
= 2.7 Hz), 6.99 (dd, 1H, J = 8.5 Hz, 2.8 Hz), 6.47 (br s, 1H), 4.33 (s, 2H), 4.20
(g, 2H, J = 7.1 Hz), 3.73 (s, 2H), 1.29 (t, 3H, J = 7.1 Hz). Mass spectrum
(MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calc'd. for C;;H,;NO,S
~ Cl:390.1 (M+Na). Found: 390.7.

5. 2-(2-Chloro-5-{[benzylsulfonyl]ahzino}pheuyl)acetic acid

cl
o, 0 '
7

©\/s\- COM

A solution of the preduct of the preceding step (0.69 g, 1.87 mmol)in 1:1
water/THF (20 mL) was reacted with potassium hydroxide (0.52 g, 9.32 mmol)
at ambient temperature for 20 hours. After evaporating the THF in vacuo, the

remaining aqueous layer was acidified to pH 3 with IN HCl and extracted with



2H, J = 8.8 Hz, 5.1 Hz), 1.51 (s, 91-1), 1.46 (s, 911). Mass specf GuipR 2005
(MALDI - TOF, gentisic acid matrix) calc'd. for C28H38NSOBS C . 662.2 (MtNa),

440.1 ( 2BggxH) . Found: 661.7, 439.9. 06 APR 2005 WO (OHIZBY1612485
PCT/ USQL/ 31249 7.

N-[ 2- (Guani di nooxy) et hyl J- 2- (2- chl or 0- 5- {[ benzyl sul fonyl ] -

am no) phenyi )acetanmi de trifluoroacetdte salt H A solution of the product of
the preceding step (0.375 g, 0.586 mmol) in DCM (10 nmL) was reacted with
trifluoroacetic acid (5 nL) at anbient tenperature for 16 hours. The
reaction VB@RE\A?@%%% .eqné BopBige® organit lahes werelwastpdodticbriggydiitded by flash

chr omat ogr ap 0% net hanol in DCM giving the t|tIe corrpo d (0.326 g,
100% as aoyeeNa,5@), kndfikeded dThe filtratew psthen Kyaporatedie €7, 34 (m

N L W i A AT -
(vika) . adgO PR DIE 6%“3?”3‘2@?%2"9"Oﬁ%f"emwamma e

ouind
Nh( 2- I(Guan sdmngés | Mmu@amﬁdw@dxmnmy ngidmiatTiy) o
t t t at H.. -TFA
0. o ??C?cﬁ{;n 4 Sor O H, N0 OF 780 ), 3620 Feee): rélna 378 8567b.

6. N-[2-({N,N'-Di-[tert-butoxycarbonyl]} guanidinooxy)ethyl]-2-(2-
chloro-5-{[benzylsulfonyljamino} phenyl)acetamide

o NHBoc
\‘b 4'/
\ N/\/ NBoc

A solution of the product of the preceding step (0.21 g, 0.60 mmol) and
[N.N’-di(tert-butoxycarbonyl)]-2-aminoethoxyguanidine (Tianbao Lu, et al.,
WO 99/26926 (1999)) (0.19 g, 0.60 mmol), in anhydrous THF (50 mL) was

 reacted with BOP (0.33 g, 0.75 mmol) and triethylamine (0.25 m1, 1.8 mmol) at
ambient temperature for 16 hours. The reaction was evaporated in vacuo,
dissolved in DCM, washed with pH 7 buffer and brine, dried over Na,SO,, and
filtered. The evaporated filtrate was purified by flash chromatography (5%
methanol in DCM) giving the title cdmpound (0.380 g, 98%) as an orange solid.
'H NMR (300 MHz, CDCl,) 6 9.14 (é, 1HD), 8.22 (brt, 1H, J = 5.0 Hz), 7.60 (s,
1H), 7.34 (m, 3H), 7.28 (m, 3H), 7.10 (d, 1H, J = 2.6 Hz), 7.03 (dd,1H,T=8.6
Hz, 2.7 Hz), 6.84 (br s, 1H), 4.29 (s, 2H), 4.13 (m, 2H), 3.75 (s, 2HD), 3.62 (dd,
2H, J = 8.8 Hz, 5.1 Hz), 1.51 (5, 9H), 1.46 (s, SH). Mass spectrum
(MALDI-TOF, gentisic acid matrix) calc'd. for C,yHagN;OgS Cl: 662.2 (M+Na),
440.1 (M-2 Boc+H). Found: 661.7,439.9.



s~ H NH2 06 APR 2005 WO 02/ 28825 PCTI US01/31249 -86- 1. 0§ APR 2005
(2-Meth opherryl ) met hanol 2- Met hyl - 5- ni t r obenzoi 00 g,
11.0 th%%ﬂa&%r med under nitrogen, dissolved in anhyg(r:'gﬁlgﬁ'{'ﬁ%dg( m.),
and treated with a IN solution of borane in THE (16.5 nL). After stlrrlng
18 hours at anbient tenperature the-gseacti on was quenched with a sol ution
of potassium carbonate (1.8 g, 13 mmol) in water (50 nmL), and the THE
renoved i n vacuo. The renmi ning aqueous solution was extracted wi th DCM

and the organic f n over sodi um
A te or gt Nzy ?@? Afo it ermé ﬁlch%m -3 gz,mm‘;u{f%@dcmoun odi u
a pale yeI | ow s8Ptieerpk éta |sz CDC13) 8 8.29 (d, 1H,

J = 2.5 Hz), 8. 04 (dd,lH J = 8. 3 Ft 2 5 Ft) 7.31 (d, 111, J= 8.31 Hz),
_4.77 (d, 2H, J 5 5 Hz), 2. 41 (s, 3%&, 2.09 (t, 111, J = 5.6 Hz). 2.

(2- Met hyl - 5-ni t pophenyl) net hylngt hy¥syl fonate OV A ution of the

product of the edigng s ep g, 0.4 mmol ) in RO nL) was
.cooled to 0 C S | chgori (0.90 M, 11.6
mml ) and triet Wt anee (T ) Aft ePNSt ITMHNg 30 ninutes
the reaction was war ned toHanblent tenperﬁture stlﬁred anot her 30

m nutes, and poured onto pH 7 buffer solution. The phases were separated
and " the organi c | ayer washed with brine, dried over sodiumsulfate, and

filtered. The e&g@g@@t@fdhcpmdu@ttoét@memmStqpt(ﬂé%’féan%%amaé)!a pal e yel | ow
orl (2.53 aDGI%E(%O L{nl'ﬁﬁwNalgRreg:gtgg Mt_iz’mt(l:DC%g’c)eug zﬁzlgqs(x%L) L dm 1ent -5 Hz),

8.16 (dd, 1
temperature for 16 hours. The reaction was evaporated in vacuo, and the crude

pr
and

product purified by flash chromatdgraphy (20% methano} in DCM) giving the
title cornpound (0.326 g, 100%) as a pale yellow solid. '"H NMR (300 MHz,
CDCl/CD,0D) 6 7.34 (ni, 3H), 7.29 (m, 3H), 7.06 (m, 2H), 4.35 (s, 2H), 3.94
(brt, 2H, J = 5 Hz), 3.65 (s, 2H), 3.49 (br t, 2H, J = 5 Hz). Mass spectrum
(MALDI-TOF, &-cyano-4-hydroxycinnamic acid matrix) calc'd. for C,gH,,N:0,S
Cl: 462.1 (M+Na), 440.1 (M+H). Found: 461.9,439.9.

Example 8

N-[2-(Guanidinooxy)ethyl]-2-(2-methyl-5-{[benzylsulfonylJamino}
phenyl)acetamide trifluoroacetate salt




2.4 Hz), 7.42 (d, 1H J = 8.4 Hz), 5.31 (s, 2H), 3.08 (s, 3H), 2.056LA8m005
3H). 06 APR 2005 WD 02/28825 PCT/US01/31249 -87 3. °

2- (2- MeWoy982/28825 t r ophenyl ) et hanenitriJ. e CN The product %@T’pﬁ@%?dgcedi ng
step (2.48 g, 10.1 mml) and potassium cyanide (2.00 g, 30.7 mmol) were
refluxed in acetonitrile (100 niL) f%ﬁaB hours, then cool ed to anbient
tenperature and stirred overni ght. > reaction was evaporated in vacua,
dissolved in DCM and filtered. The filtrate was. washed wth pH 7 buffer
and brine, evaporated, and purified by flash colum chromatography (1:1
hexane: et hyll acd2-MahytSmittopheuximethone title conpound (1.27 g, 71% as a
yellow solid. "H NWR (300 MHz, CDC13) S 8.26 (d, 1H, J = 2.4 Hz), 8.13
(dd, 111, J = 8.3 Hz, 2.4 Hz), 7.42 (d, 1K 1=8.3 Hz), 3.78 (s, 211), 2.48
(s, 3H). 4. 2-(2-Methyl-5-nitrophenyl)acetic acid CO2H.To a sol ution of the
product of the preceding step (1. : .21 mmol) in methanol (30 nL) was
added a solution of potassium hyd b (4.06 g, 72.4 mol) in water (30
m.). The reaction was heated at & x~qverBHght and the nethanol renoved
in vacuo. The remaini ng aqued®d¥ | ayer was acidified with 3N HO and
filtered, the solid washed with diethyl ether, and the filtrate separated.
The aqueous | ayer was washed with DCM and di ethyl ether, and the conbi ned
organi c | ayers vaadletigyl\Sititrobenizoie, aciit (200 gy k-0 gomplvasuwveramed undes il tered.

ol 0. NogamUIsiEd R ABNGRIRIRT B guly Rt Wil 1§ sghilfh oFF 57 O 2noe

Egd’ %T’DJ Wellj‘@ggﬁés Ha)). AndStilng 16hodks 3t SmbiohgJemperre(the 2H), 2.45

reaction was quenched with a solution of potassium carbonate (1.8 g, 13 mmol)
in water (50 mL), and the THF removed in vacuo. The remaining agueous
solution was extracted with DCM, and the organic layer washed with pH 7 buffer
and brine, dried over sodium sulfate, and filtered. The evaporated filtrate gave
the title compound as a pale yellow solid (1.76 g, 95%). 'H NMR (300 MHz,
CDCl,) 68.29 (d, 1H, T =2.5 Hz), 8.04 (dd, 1H,J=8.3 Hz, 2.5 Hz), 7.31(d, 1H,
T= 831 Hz),4.77 (d, 2H, .= 5.5 Hz), 241 (s, 3H), 2.09 (¢, 1H, J = 5.6 Hz).

2. (2-Methyl-5-nitrophenyl)methyl methylsulfonate

OMs
o)

A solution of the product of the preceding step (1.74 g, 10.4 mmol) in
DCM (50 L) was cooled to G °C and treated with methanesulfony! chloride
(0.90 mL, 11.6 mmol) and triethylamine (1.75 ml, 12.6 mmol). After stirring 30
minutes the reaction was warmed to ambient temperature, stirred another 30
minutes, and poured onto pH 7 buffer solution. The pbases were separated and
the organic layer washed with brine, dried over sodium sulfate, and filtered. The
evaporated filtrate gave the title compound as a pale yellow oil (2.53 g, 99%).
TH NMR (300 MHz, CbC13) 8 8.26 (d, 1H,J=2.5Hz), 8.16 (dd, 1H, =84 Hz,
2.4 Hz), 742 (d, 1H, J = 8.4 Hz), 5.31 (s, 2H), 3.08 (s, 3H), 2.51 (s, 3H).



*—

- 88 06APR2005 PCTI USOL/ 31249 5. . 0 6 APR 2005
N-12-({N,N -D -(tert-butoxycarbonylj)guani di nooxy) et hyl j_- 2-%%-
met hyl - WhiA288Fhenyl ) acet ani de NBoc H H N NHBoc A sol ut ¥ mpf%gproduct
of the preceding step (0.27 g, 1.40 muol), BOP (0.70 g, 1.58 mmol),
triethylamne (0.50 m, 3.60 mmol) ,_Sa}_nd [N, N -di (tert-butoxycarbonyl)]
2- am noet hoxyguani di ne (Ti anbao Lu, et al., WD 99/26926 (1999)) (0.44 g,
1.38 nmol ), in anhydrous DVF were stirred at anbient tenperature '
overni ght. The reaction was concentrated in vacuo and the crude product
purified b fl a2t2ddettmhd-aHrephaelegneyiiln, net hanol in DOM el uant) givi ng
the title conpound as a pale orange solid (0.63 g, 92%. '"H NVMR (300 MHz,
CDC13) S 9.21 (s, 111), 8.42 (m 111), 8.17 (d, 1H, J = 2.4 Hz), 7.99 '
(dd,1H, J = 8.4 Hz, 2.5 Hz), 7.59 ( 7.29 (d, 1H, J = 8.4 Hz), 4.12
~(m- 2H, 3:74 (s, 211), 3.63 (m 2.48 (s, 311), 1.52 (s, 913), 1.47
(s, 9H). 6. N{2-({N,N -D -[tert- dycar bonyl ] ) guani di nooxy) et hyl ] - 2- ( 3-
- am no- 6- net hyl phenyl ) acet am de_D t K NHBoc H H The product of
“the preceding step (0.29 g, 25 and 10%pal | adi um (0) on carbon
(0.06 g) were dissolved in reagent ethanol (50 nlL), degassed with

LJd ]
o]0 [

The product of the preceding step (248 g, 10.1 mmol) and potassium
cyanide (2.00 g, 30.7 mmol) were refluxed in acetonitrile (100 L) for 8 hours,
then cooled to ambient temperature and stirred overnight. The reaction was

evaporated in vacuo, dissolved in DCM, and filtered. The filtrate was washed

with pH 7 buffer and brine, evaporated, and purified by flash column
chromatography (1:1 hexane:ethyl acetate eluant) giving the title compound (1.27
g, 71%) as a yellow solid. *H NMR (300 MHz, CDCl,) 0 8.26 (d, 1H, I = 2.4
Hz), 8.13 (dd, 1H, T = 8.3 Hz, 2.4 Hz), 7.42 (d, 1H, T = 8.3 Hz), 3.78 (s, 2H), 2.48
(s, 3H).

4. 2-(2-Methyl-5-nitrophenyl)acetic acid

COzH
0.

To a solution of the product of the preceding step (1.27 g,7.21 mmol) in
methano] (30 mL) was added a solution of potassium hydroxide (4.06 g, 72.4
mmol) in water (30 mL). The reaction was heated at reflux overnight and the
methanol removed in vacuo. The remaining aqueous layer was acidified with 3N
HC and filtered, the solid washed with diethyl ether, and the filtrate separatcd.
The agueous layer was washed with DCM and diethyl ether, and the combined
organic layers washed with brine, dried over sodium sulfate, and filtered. The -
evaporated filtrate gave the title compound (0.84 g, 60%) as an orange solid. 'H
NMR (300 MHz, acetone-dg) 8 8.17 (d, 1H, T =2.3 Hz), 8.06 (dd, 1H, Y= 8.4 Hz,
2.5 Hz), 7.29 (d, 1H, J = 8.4 Hz), 3.88 (5, 2H), 2.45 (s, 3H).



nitrogen and vacuum and stirred under a hydrogen balloon at ambi ef§ App 2005
terrperat‘yb%ﬁz,ﬁfzger 4 firs the reaction was filtered over goefiikRsidshe Trit

washed nmet hanol, and the filtrate evaporated in vacuo giving the
title conpound (0.27 g, 100%. 'H NWMR (300 MHz, CDCI3) 8 9.10 (s, 111),
7.61 (s, 1H, 7.30 (m 1H), 6.94 (d881H, J = 8.0 Hz), 6.63 (d, 1H, J = 2.4
Hz), 6.51 (dd, 11-L J = 8.0 WD 02/28825 0.6 APR 2005 PCT/US01/31249 -89
Hz, 2.5 Hz), 4 09 (in 211), 3.58 (m ZH), 3.53 (s, 211), 2.21 (s, 311),

1.52 (s, 914 N'iﬂe]{}eﬁ- u %rﬁ&HdﬁgizgﬁtfihﬁBkj:ﬁthylj-z-(2-
ool ) R

HeE yl )acetarnide 0. 0 NBoc S v' AN N' ~N
NHBoc H H H The product of the preceding step (0.27 g, 0.58 nmol),

a-t ol uenesul f onyl chlorlde (0.18 g, 0.96 nmmol), and N-nethyl norpholine .
(0.20 m, 1.82 mmol) s S regy at anbient tepggeature in DCM (20 ni).
After 2 hours the reacti as d||uted W th addl I onal DCM and washed with-
di l ute aqueous HC, ! rbonate, pH 7 buffer, and
brine. The organic

Jere 0di.@q bi
i ic PV ‘ ver od| sulNdBac fi|tered, and the
filtrate concentrated in vacuo giving the titl

A solution of the product of the preceding step (0.27 g, 1.40 mmol), BOP
(0.70 g, 158 mmol), tdethylamine (0.50 ml, 3.60 mmol), and
[N,N’-di(tert-butoxycarbonyl)] 2-aminoethoxyguanidine (Tianbao Lu, ez al.,
WO 99/26926 (1999)) (0.44 g, 1.38 mmo}), in anhydrous DMF were stirred at

ambient temperature overnight. The reaction was concentrated in vacuo and the
crude product purified by flash column chromatography (5% methanol in DCM
eluant) giving the title compound as a pale orange solid (0.63 g, 92%). 'H NMR
(300 MHz, CDCl,) & 9.21 (s, 1H), 8.42 (m, 1H), 8.17 (d, 1H, T= 2.4 Hz), 7.99
(4d, 1H,I=8.4 Hz, 2.5 Hz), 7.59 (5, 1H), 7.29 (d, 1H,T = 8.4 ﬁz), 4.12 (m, 2H),
3774 (s, 2H), 3.63 (m, 2H), 2.48 (s, 3H), 1.52 (s, 9H), 1.47 (s, 9H).

6. N-[2-({N,N'-Di-{tert-butoxycarbonyl]}guanidinooxy)ethyl]-2-(3-
amino-6-methylphenyl)acetamide

4] NBoc
‘ /\/O\N)J\
H;N n ' N NRBoc

The product of the preceding step (0.29 g, 0.58 mmol) and 10% palladium
(0) on carbon (0.06 g) were dissolved in reagent ethanol (50 mL), degassed with
nitrogen and vacuum, and stirred under a hydrogen balloon at ambient
tempcraturc. After 4 hrs the reaction was filtered over Celite, the frit washed
with methanol, and the filtrate evaporated in vacue giving the title compound
(0.27 g,100%). "HNMR (300 MHz, CDCI,) 6 9.10 (s, 1H}, 7.61 (s, 1H), 7.30
(m, 1H), 6.94 (d, 1H, J = 8.0 Hz), 6.63 (d, 1H,J = 2.4 Hz), 6.51 (dd, 1H,J= 8.0



conmpound as a pale yellow solid (0.35 g, 97%. 'H NIVR (300 MHz, %)% gh;‘ﬁ
9.15 (s, 111), 8.04 (br t, 111,1=5 Hz), 7.60 (s, 7.34 % ) .52
(d, 111WQ02/288850 Hz), 7.03 (dd, 111, 7 = 11 Hz, 2. 3 Hz) PCHUSBI/II49 117)
4.31 (s, 213), 4.12 (in, 211), 3.63 (in, 411), 2.33 (s, 3H), 1.51 (s,

911), 1.45 (s, 911). 8.

N-[ 2- (@uani di nooxy) et hyl J- 2- ( 2- net hyifg-'S-{[benzyI sul fonyl J-

am no) phenyl )acetam de trifl uoroacet ate salt Nv HHNHH TFA NHz The
product of the preceding step (0.35 0.56 mml) was dissolved in DCM (10
m.) and tr&@ Hl)t‘ﬂnOBr(meB)ﬂé dmy, &&HS(M?I&S 3ol .84(s, 9Hanper at ur e.
After 16 h 473 d&@}Jeactlon was concentrated in vacuo and the crude

product purf ‘é a 10 g Waters silica Sep-Pak(r)(5 to 20% net hanol in
DCM gradient elution) giving the title conpound as a pale yellow solid
-(0.27 g, 89%. 0 6 APR 2005 WD 02/28825 PCT/ USOI/ 31249 -90 'H NWR (300
MHz, CDC1) GD30D)N-G2A{ NN -Dii-{tediputokye@ Horyl[Pddanidinbéxy fethilf2-(2 = 9.0 Hz),
7.02 (dd 1H, J metﬁyﬁﬂﬂ%en@ls& fﬁ)l]an?m@}))h(eﬁyl)dcbbwmde 33 (s, 2H), 3.92 (br t,
-2H, J 5 Hz), 3.55 (s, 48 (br t, 2H, J 5 Hz), 2.28 (s, 311). Mass
spectrum (MALDI - TCF, gent [ 5| c acid matrix) calc'd. for Cl9H25N504S: 442.2
(MtNa), 420.2 (M Found: 44 420. 6. Exarrple 9

N 12- ( Guani di '] - ( 4r oxy86- anet hyl - 3- {[ eet hyl phenyl)

sul fonyl ] anai
N/\/ NHBoc

The product of the preceding step (0.27 g, 0.58 mmol), ¢-toluenesulfonyl
chloride (0.18 g, 0.96 mmol), and N-methylmorpholine (0.20 mL, 1.82 mmol})
were stirred at ambient temperature in DCM (20 mL). After 2 hours the reaction
was diluted with additional DCM and washed with dilute aqueous HCI, saturated
aqueous sodium bicarbonate, pH 7 buffer, and brine. The organic layer was dried
over sodium sulfate, filtered, and the filtrate concentrated in vacuo giving the title
compound as a pale yellow solid (0.35 g, 97%). 'H NMR (300 MHz, CDCl,) &
9.15 (s, 15D, 8.04 (brt, 1H, J = 5 Hz), 7.60 (s, 1H), 7.34 (m, 5H), 7.12 (d, 1H,J
= 8.0 Hz), 7.03 (dd, 1H, J = 11 Hz, 2.3 Hz), 6.26 (s, 1H), 4.31 (5, 2H), 4.12 (m,
2H), 3.63 (m, 4H), 2.33 (s, 3H), 1.51 (s, 9H), 1.45 (s, 9H).

8. N-[2~{Guanidinooxy)ethyl]-2-(2-methyl-5-{[benzylsulfonyl]-
amino)phenyl)acetamide trifluoroacetate salt

6] NH
\ n/\/ \ﬁ NH,

The product of the preceding step (0.35 g, 0.56 mmo)) was dissolved in
DCM (10 ml) and treated with triflucroacetic acid (3 mL) at ambient
temperature. After 16 hours the reaction was concentrated in vacuo and the crude
product purified on a 10 g Waters silica Sep-Pak® (5 to 20% methanol in DCM
gradient elution) giving the titie compound as a pale yellow solid (0.27 g, 89%).



OONHN\N\S- 11 | 1 1. HO HI HHNH OH 1. : 0 6 APR 2005
4- Met hy wad efrpdstio- 2- prop 2-enyl oxybenzene A solution of  pCT/US01/31249

5-met hyl - 2-ni trophenol (2.00 g, 13.1 mol), allyl bromde (1.30 ni, 15.0
mmol ), and cesium carbonate (5.5 g, 17 mmol) in DVF (100 nL) was stirred
at anbi ent tenperature. After 20 hrs®-he reaction was filtered, frit
washed with nethanol, and the filtrate evaporated in vacuo at 50C. The
residue was purified by flash colunmm chronmatography (4:1 then 2:1

hexane: et hmmt(awmei G/, mm®131e(rh|31{}evqgr(rmpmﬂ7 ngg ya! | ow oi |
(2.39 g, 95% that crystallized after sitting s at anbl ent

terrperaturé 9.1 .Q20Ed, M = 65¢13 13317, TQU(S(éIH) 3(3 2HB3824b) , 6.86 (s,

(ddd 61ﬁ2 3% };135 g&?%gewﬁ)%#%tl%ﬁgg_ ?01#3 9%‘?2,‘]31% OM!% 5. 50

Hz, 1.5 Hz) Izﬂ?)FJ entidichci@mathix ?ckﬂ%h fof- dg{%ﬁ %1]4) 6 APR 2005
WO 02/ 28825 PCT/U Ol/ 31249 - 1 2. 3-Met hy nitro %)p 2- eny phenol OH .

4- Met hyl - | (NN, 22002 Gd+PD.e Fyhmk a5z 42@6( 7. 11 g, 36.8 mmol ), prepared as
in the preceding step, was heated neat at 200 C under nitrogen for 3 hours,
cool ed to anbient tenperature, andpurifiedby flash colum chromatography

(11 Example 9

N-[2-(Guanidinooxy)ethyl]-2-(2-hydroxy-6-methyl-3-{[(3-methylphenyl)
sulfonyllamino}phenyl)acetamide hydrochloride salt

1. '4-Methyl-1 -nitro-2-prop-2-enyloxybenzene

‘02

.0\/\

. A solution of 5-methyl-2-nitrophenol (2.00 g, 13.1 mmol), allyl bromide
(1.30mL, 15.0 mmol}, and cesium carbonate (5.5 g, 17 mmol) in DMF (100 mL)
was stirred at ambient temperature. After 20 hrs the reaction was filtered, frit
washed with methanol, and the filtrate evaporated in vacuo at 50°C. The residue
was purified by flash column chromatography (4:1 then 2:1 hexane:ethyl acetate
eluant) giving the title compound as a yellow oil (2.39 g, 95%) that crystallized
after sitting 3 days at ambient temperatore. *H NMR (300 MHz, CDCL,) § 7.79
(d, 1H, J = 8.2 Hz), 6.86 (s, 1H), 6.82 (m, 1H), 6.05 (ddt, 1H, J=17.3 Hz, 10.6
Hz,5.0 Hz), 5.50 (ddd, 1H, J = 17.3 Hz, 3.3 Hz, 1.7 Hz), 5.33 (ddd, 1H,J=10.6
Hz, 2.9 Hz, 1.5 Hz), 4.67 (dt, 2H, T = 4.9 Hz, 1.6 Hz), 2.40 (5, 3H).



hexane: DCM el uant) giving the title conpound as an orange oil (505&*’&,2005
71% . 'H NWMR (300 MHz, CDCI3) 6 11.07 (s, 1H), 7:90 (d, 1H, J = 8.7 Hz),
6.80 (dwo dbissaks = 8.7 Hz), 5.93 (m 1H), 5.03 (m 1H), AGWUHPIAY1) 3 50
(dt, 2H, J =5.9 Hz, 1.7 Hz), 2.36 (s, 3H). 3.

| -Metltyl -4-nitro-3-(phenyhnet hoxy)-a prop- 2- enyl benzene Ph A sol ution of
the product of the preceding step (5: &2 g, 26.0 mmol ), benzyl brom de (3.40
m., 28.6 nmol), and cesium carbonate (17.2 g, 52.8 mmol) in DVF (100 nL
was stirred at anbient tenperature for 20 hours. The solution was .
filtered, the filtratleMeshxddmitrerprope2-oa¥iphenobnd t he crude product
adsorbed onto silica. This was poured onto a short bed of silica and
eluted with DCM and the eluate evaporated to give the title conmpound ‘
(7.20 g, 98% as a yellowoil. "HNWR (300 MHz, CDC13) 6 7.72 (d, 1H J =
8.4 Hz), 7.46 (m 2H), 7.37 (m 3 706 (d, 1H, J = 8.5 Hz), 5.93 (m
1H, 5.08 (m IM 4.98 (s, 2H), 4} 1H), 3.51 (dt, 2H, J = 5.4 Hz,
1.9 Hz), 2.36 (s, 311). 0 6 APR 2 8825 PCT/ U501/ 31249 4. -92-
4-Met | tyl - 2- (phenyi et hoxy) - $bF Nyl atnitte Ph The product of
the preceding step (0.55 g, 1.94 gy and tin(R) chloride dihydrate (2.89
g, 12.8 mol ) were stirred in reagent grade ethanol (40 nlL) at anbient
tenperature. After 20 hours the reaction was concentrated in vacuo and the

residue partitio taween sat ur. ' h € 8reahRIPREpdEdM The
resul ting emul si %ﬁ?@g I}Aﬁ%pezrsé%,ﬂ %ng%ég%‘%sﬁpéﬁ?g’q%eous I'ayer washed with
addi tional £GMthepecéditg sepbiacitardgrat at 20& @ naderastegenor A howisne, dri ed

over sodiumsulfate, and filtered. The filtrate s then eyapoyated givin
the title cooledto ambient temperature, and purified by flas cg{umn\,\c/%romatograpi{yazf 9 ng

hexane:DCM eluant) giving the title compound as an orange oil (5.04 g, 71%).
1 NMR (300 MHz, CDCl,) & 11.07 (s, 1H), 7.90 (d, 1H, J = 8.7 Hz), 6.80 (d,
iH, J = 8.7 Hz), 5.93 (m, 1H), 5.03 (m, 1H), 4.96 (m, 1H), 3.50 (dt, 2H,J=5.9
Hz, 1.7 Hz}), 2.36 (s, 3H).

3. 1-Methyl-4-nitro-3-(phenylmethoxy)-2-prop-2-enylbenzene

Ph
A solution of the product of the preceding step (5.02 g, 26.0 mmol),

benzyl bromide (3.40 mL, 28.6 mmol), and cesium carbonate (17.2 g, 52.8 mmol)
in DMF (100 mL) was stirred at ambient temperatufe for 20 hours. The solution
was filtered, the filtrate concentrated in vacuo, and the crude product adsorbed
onto silica. This was poured onto a short bed of silica and eluted with DCM, and
the eluate evaporated to give the title compound (7.20 g, 98%) as 2 yellow oil.

'‘H NMR (300 MHz, CDCL,} 6 7.72 (d, 1H, ] = 8.4 Hz), 7.46 (m, 2H), 7.37 (m,
3H), 7.06 (d, 1H, J = 8.5 Hz), 5.93 (m, 1H), 5.08 (m, 1H), 4.98 (s, 2H), 4.88 (m,
1H), 3.51 (dt, 2H, J = 5.4 Hz, 1.9 Hz), 2.36 (s, 3H).



conpound as an orange oil (0.51 g, 90%9. 'H NWVR (300 MHz, CDC13) 8 7.47

(m 2H), 7.38 (m 3H), 6.78 (d, 1H, J = 8.1 Hz), 6.60 (d, 1H J =08 PR
5.97 (mWOBMES2S. 02 (m 1H), 4.95 (m 1H), 4.85 (s, 2H), PETRFIYH24%, 21-1),
3.47 (dt, 211, 7 = 5.7 Hz, 1.8 Hz), 2.20 (s, 3H). 5.

(4- Met hyb2- ( phenyl nt et hoxy) -3 prop-2- enyl phenyl ][ ( 3- et hyl phenyl)

sul fonyl ] am ne The product of the pr%?cedi ng step (0.49 g, 1.92 mmol) was
dissolved in DCM (10 nL) and treated with mtol uenesul fonyl chloride (0.37
g, 1.96 mol) and N-nethyl norpholine (0.25 nL, 2.27 nmol) at anbient

t enper at ur &. Af teMeDIQApABDnCthIDy OB pripR2-20fIpherpliinisg01/ 31249 18 hours the
reaction was concentrated in vacuo and the residue purified by flash

col um chr omat ogr aphy (DCM el uant) giving the title conpound as a pale
yellow oil (0.72 g, 92% . 'H NVR (300 MHz, CDCI 3) 8 7.54 (in, 2H), 7.35
(m 8H), 6.89 (d, 1H, J = 8.3 Hz g (s, IM 5.87 (m 111), 4.99 (m ~
1H, 4.79 (m 111), 4.43 (s, 21 36 (dt, 2H, J =5.3 Hz, 1.9 Hz), 2.31
(s, 3H, 2.19 (s, 3H. 6. "
2- (6- Met hyl - 3- {1 (3- et hyl phehly
phenyl ) et hanol Ph The product of t preceding step (0.71 g, 1.74 nmmol) was
dissolved in 1,4-dioxane (25 n) a treated with a solution of sodium
periodate (1.50 g, 7.01 nmmol) in watdr (12 nL) and a 2.5 w % sol uti on of
osmumtetraoxide (0.25 nL, 0.02 nmolPh in 2-nethyl-2-propanol. After
stirring 4 hours at anmbient tenperature the reaction was diluted wth DCM
washed with 5% aqueous sodiumbisulfite, water, and brine, dried over

sodi um sul f at e, Tmchrbibct of thel preféding ftep (Or i g 1 WA snrualh emttin(HE) eldoride vacuo

grving a patlﬁlelyci/rgll:el ((2),}%/90g|, |12F3%01 \ierg gt?rcrjedv\fntrggg%%t grade ethanol (40 mL) at

ambient temperature. After 20 hours the reaction was concentrated in vacuo and

(2

0} - 2- (phenybnet hoxy)

the residue partitioned between saturated sodium bicarbonate and DCM. The
resulting emulsion was filtered, the solids and aquecus layer washed with
additional DCM, and the combined organic layers washed with brine, dried over
sodium sulfate, and filtered. The filtrate was then evaporated giving the title
compound as an orange oil (0.51 g, 90%). 'H NMR (300 MHz, CDCl,)  7.47
(m, 2H),7.38 (m, 3H), 6.78 (d, 1H, I =8.1 Hz), 6.60 (d, 1H, J = 8.0 Hz), 5.97 (m,
1H), 5.02 (m, 1H), 4.95 (m, 1H), 4.85 (5, 2H), 3.64 (br s, 2H), 3.47 (dt, 2H, ] =
5.7Hz, 1.8 Hz), 2.20 (s, 3H).

5. [4-Methyl-2-(phenylmethoxy)-3-prop-2-enylphenylj{(3- methylphenyl)

sulfonyljamine
NP
NG N
H
N

Ph

The product of the preceding step (0.49 g, 1.92 mmol) was dissolved in
DCM (10 mL) and treated with m-toluenesulfonyl chloride (0.37 g, 1.96 mmeol)
and N-methylmorpholine (0.25 mL, 2.27 mmol) at ambient temperature. After



further purification. ;7. 2-(6-Methyl-3-{[(3-nmethylphenyl)sulfonyljgnprajs
oXY) phenyl )acetic acid CO2ZH WO 02/ 28825 GRAREABP49

PCT/ USBW@%%J}A solution of sodiumdichromate (0.79 g, 2.64 rrm)l) and

concentrated sulfuric acid (1.5 nmL, 28 mml) in water (25 nL) was added to

a solution of the product of the pr#ceding step in acetone (25 nL), and

the reaction stirred at anbient tenperature for 3 days. After adding
met hanol (3 nmL) and stirring an additional 15 mnutes, the organic

sol vent s gﬁogg%ﬁ&'cdowa%%ﬂc %e&ﬂﬁzacﬁcﬁﬁ??dtﬂéfkgicﬁﬁgﬁﬂﬂédﬂ)fﬂﬁh extract ed

wi th DCM ayer was was rine ried over ‘sodi um sul fat e,
filtered, éﬁlﬁrﬂﬂtﬁrdmétbg@pﬁy(Immelﬁahagﬂﬂlgalmhﬂqmomﬁonﬂdiastmpaidwﬂhwcol um

chr omat ogr 10% net hanol in t he tl e conpound as a pale
] yeI | ow sol pd(@dgﬂﬁ;é%méﬂorﬂw %)CD@HQNWQ@@@IDWSQ%D&%) S 7. EG (m

7.39 8
| 1) 4. 52 Eﬁrsgg ézﬁ{)’ §?3%1§£)(§803&i@ ¥, E@D %ﬁ i, 5“344733(5‘2%@ K/asgs
TNy Fourd g 3P 92@3@‘%‘*%?‘9@&%@%@5% (i & ) 4251
ut oxycar bonyl J) guani di rr ooxy) et hyl J-2- (6- net hyl - 3-{[ (3- met hyl phenyl )s u

|Fonylj ar ) n0) -2k B RS T Ao ne AR S A0 o o nb B ety | H P

phenyl)ethanol

N

S X0
H

Ph

The product of the preceding step (0.71 g, 1.74 mmol) was dissolved in
1,4-dioxane (25 mL) and treated with a solution of sodium periodate (1.50 g, 7.01
mmol) in Water {12 L) and a 2.5 wt % solution of osmium tetraoxide (0.25 mL,
0.02 mmol) in 2-methyl-2-propanol. After stiming 4 hours at ambient
temperature the reaction was diluted with- DCM, washed with 5% aqueous
sodium bisulfite, water, and brine, dried over sodium sulfate, and filtered. The
filtrate was concentrated in vacuo giving a pale yellow oil that was used without

further purification.

7. 2-(6-Methyl-3-{[(3-methylphenyl)sulfonyl]lamine}-2-
(phenylinethoxy)phenyl)acetic acid

S_ CO.H
H
™

Ph



A solution of the product of the preceding step (0.32 g, 0.75 mmol )),6 BGPI05
(0.34 g,wb.0Ztsswol ), triethylamne (0.25 nL, 1.80 mol), pfiGuso1/31249

[N, N -di (tert-butoxycarbonyl)]-2-am noet hoxyguani di ne (Tianbao Lu, et al.
WO 99/26926 (1999)) (0.27 g, 0.76 mol ), in DMF (15 nL) was stirred at
anbi ent tenperature overnight. The +98acti on was concentrated in vacuo, the
resi due dissolved in DCM washed with saturated sodi um bi carbonate, water,
and brine, dried over sodiumsulfate, and filtered. The filtrate was
concentrated in vacua and the crude product purified by flash col um
chromat ogr aphy (7% net hanol WO 02/28825 -95 0 6 APR 2005 PCT/USOL/ 31249 in
DCM el uant) gi viAgolutien of sadiumg dighoometed8.78 gp26é myedl) anvd smicedirftéd 41 g, 76%) .
"H NVR (300 , ) 3.9.11 (s, 1 7.93 (m,111), 7.55 ( 3H),.7.36
(m 8H), e‘%ﬂyé%ea%%?%éga@% ?vag).ré?zﬁrr@), W§w‘,de<it.w domafihe 1. 06 (m -
2H), 3. 71 (Sroduct!d the i st = : . wt 3H) ., 2.23
(s 34 1%‘1 l(ls, 9tll|) pé@i‘ﬁ%sgéﬁhﬁﬁtﬁng(% Hit), atd4hbFdaction Yinbd at

N-[ 2- ([ N, N amibieifitttemperaturofoy Gadayonplfie) gdding tethanoly(d @illlydnd stifide an

hydr oxy- 6-net hyl - 3-(((3-net hyl phenyl )sul fonyl] am noj phenyl)acet am de
NBoc N ~v* Nfidi{gsst 15 minyies, the suganic selvente Wire saepved iwsue Gndthgy, 0. 57
mrol ) and 1Q%.0al | (SR OriEp N ' lved in reagent
grade et ha%lrrl 2 é%emdg%gé}é@% W ?ﬁﬁr‘#\?r ogen an e&?@%ﬁ"%ﬁha V?flm%ti rred
under a hydsrixgs riried| dvep Boditmasdiaed)t filtdredypmidathe rittrhier cohchiteited addie reaction

was filtered over Celite, the frit washed )
punfied by flash column chromatography (10% methanol in DCM) giving the

o]

title compound as a pale yeliow solid (0.51 g, 69% from Step 5). TH NMR (300
MMz, CDCl,) 8 7.56 (m, 2H), 7.39 (m, 4H), 7.31 (m, 4¥1), 6.93(d, 1H,J=84
Hz), 6.78 (s, 1H), 4.52 (s, ZH), 3.67 (s, 2H), 2.33 (s, 3H), 2.21 (5, 3H). Mass
spectrum (LCMS, ESI pos.) calc'd. for C,;H,,NO,;S: 448.1 (M+Na), 425.1
(M+H). Found: 448.1, 425.9.

8. N-[2-({N,N'-Di-[tert-butoxycarbonyl[}guanidinooxy)ethyl]-2-(6- |
methyl-3-{[(3-methylphenyl)sulfonyl]amino}-2-(phenylmethoxy)

phenyl)acetamide
0 NBoc
0\\S"//0 0 N/l-k
\©/ ~u NN NHBoc
H H
0\|

Ph

A solution of the product of the preceding step (0.32 g, 0.75 mmol), BOP
(034 g, 0.77 mmol), tﬁethylaminc 025 mlL, 1.80 mmol), and
[N,N’ -di(tert-butoxycarbonyl)]-2-aminoethoxyguanidine (Tianbao Lu, et al. WO
99/26926 (1999)) (0.27 g, 0.76 mmol), in DMF (15 mL) was stirred at ambient
temperature overnight. The reaction was concentrated in vacuo, the residue
dissolved in DCM, washed with saturated sodium bicarbonate, water, and brine,
dried over sodium sulfate, and filtered. The filtrate was concentrated in vacuo

and the crude product purified by flash column chromatography (7% methanol



with methanol, the filtrate evaporated, and the residue purlfled 6 APR 2005
preparative th|n | ayet chromat ogr aphy (5% met hanol in gl ving
the tit MO8 ound as pale yellowsolid (13.0 ng; 4% . P C 0 MHz,
CDC13) 8 9.25 (s, 1H), 8.62 (m 1H, 7.61 (m 3H, 7.29 (m 311), 6.61 (d,
1H, J = 8.5 Hz), 4.06 (m 211), 3 %(s 2H), 3.54 (dd, 2H, J = 8.-7 Hz,
5.0 Hz), 2.34 (s, 3H), 2.30 (s, .51 (s, 913), 1.49 (s, 914). 10.

N-j 2- (Guani di nooxy)et hyl j - 2-(2- hydroxy 6- met hyl - 3- ([ ( 3-

fa e oD bt bR B3 Smb e e AT Y a0 (Pl Br Tkt of the
di E{Mﬁ By d
F; :gfehn\?\/i 'ff% rl %?%or oaégﬁ(gﬁag'? %lrﬁ;ggt&ngr%@?enper (a?t%l,(lflﬂé) agf ter 16

hours the BHRW.9®(d,WeE JCORGHM) GBS G, I1H) Wa60(x, 2H 406e(ng, 26063 Pt Gduct

fied b t t hi n-| h t 12% met h I DCM
Gl it - ol 5o (4, 2H. Amibh ey 5 2160, 8408 BFAh 3 6uBa). k(e 9Bt cd wih 4N

~HA in ethq@gﬂ?ﬁjltered the filtrate evaporated, and the solid washed

wi th diet h)}I and vacuumdried giving the title conpound (5.0 ng,
52% as a tan solid. '"H NNR(SOOM-lz CD3CD) 6751(in, 2H), 7.38 (in,
2H), 6.56(m 2H), 3.91 (t, 2H, J = Q 3.61 (s, 2H), 3.47 (t, 2H, J
5.3 Hz), 2936 (i\’-[%-ﬁf)f,,N'weﬁe(%bu@mycarbm }ppaddingaxy e ]-2E8T pos. )
cal c' d. for Cl9H3AMBSE-m2bhil-GMHB-mekbylphenBls@ifonyllamino}

: phenylacetamide

NBoc

N/\/ ~ NHBoc

0
\//
\

The product of the preceding step (0.41 g, 0.57 mmol} and 10% péliadium
(0) on carbon (60 mg) were dissolved in reagent grade ethanol (20 mL), degassed
with nitrdgen and vacuum, and stirred under a hydrogcn' balloon at ambient
temperature for 4 hours. The reaction was filtered over Celite, the frit washed
with methahol, the filtrate evaporated, and the residue purified by preparative
thin-layer chromatography (5% methanol in DCM eluant) giving the title
compound as pale yellow solid (13.0 mg, 4%). 'H NMR (300 MHz, CDC},) 0
9.25 (s, 1H), 8.62 (m, 1H), 7.61 (m, 3H), 7.29 (m, 3H), 6.61 (d, 1H,J = 8.5 Hz),
4.06 (m, 2H), 3.64 (s, 2H), 3.54 (dd, 2H, J = 8.7 Hz, 5.0 Hz), 2.34 (s, 3H), 2.30
(s, 3H), 1.51 (s, 9H), 1.49 (s, SH).

10. N-{2-(Guanidinooxy)ethyl]-2-(2-hydroxy-6-methyl-3-{[(3~
methylphenyl)sulfonyl]lamino}phenyl)acetamide hydrochloride salt



Exanpl e 10 N-1(6-An:ino-2-niethyl (3 i 0 6 APR 2005
pyridyl))neet hyl)-2-(2-hydi oxy-6-net hyl - 3- {1 ( 3- ' PCTIUS01/31249

met hyl pR&GA B8 f onyl ) ami no) phenyl ) acet ani de hydrochl oride sal't 1.

N ((6- Am eao- 2- net hyl (3-pyridyl))ntethylj-2-(6-ncethyl-3-(((3-

met | ryl phenyl ) sul fonyl j am no) - 2- ( phaygy| naet hoxy) phenyl ) acetam de " \N NH2
WD 02/ 28825 -97 PCT/ US01/ 312446 APR 2005 The product of Exanple 9, step 7
(0.18 g, 0.42 mmol ), BOP (0.21 g, 0.47 nmmol), triethylamne (0.25 i, 1.80
mmol ), and 2 arri no- 5- am nonet hyl - 6- met hyl pyri di ne di hydrochl ori de

( Sander son, et al. WD 97/01338 (1997)) (0.10 g, 0.48 mmol ), were
di ssol ved in Shdibdof ¢ éefdh{ 05 (38,02 0D mshelyReas disssteediar 2 hour s.
The reaction was ci)ncentra © gi’/g%u(o a?ﬁ?t he crude product purified by

flash col urmcmsﬁﬂgtag@ﬁfmtwhw?@uﬁwoe%wen@:udﬁ;@ﬂa) almwﬁttfmmﬁﬁnol t in E)CI(;/)
iving an i re produc at was dissolved in saturate
godl u% bi ¢ riét]g)umﬁlcépam&ﬁd”ﬁr‘i%%enﬁafﬁdl '&d’%’(f’e% "(}—HE Bﬁ"mﬁ‘ and .
filtered. The..e orate (quas a pale
yel | ow sol |181‘“(563§‘3’ g@@gﬂé %‘ﬁl%h%?’g’g‘baibﬁﬁ\fgpw&%%%m@g (m 1H), 756
10, gl g o e el 0 1)
. , = , r =

(br s, 2H),inethpsol flteredythe filtratg exapgsated, gndge salid %ﬁj’g@“éﬁ‘e@l é‘@ﬁ) 2.23 (s,
3H), 222 etr 1) Gal r OH32N4 4 S:
545, 2 { Mt yeEu-ea £3RE '8 cobiEng B nf Sk e soll S

pyri dyl ))mmzmmm@m aefrre[hhm)ﬂ% (m, 2H), 6.56 (m, 2H), 3.91 (t,

3- et hyl phenyl | f I It Th
or oguct of En&”%s)@?x&a,s‘ié@s 3D ot B0 . 5 S Hadt 6 Gt a8 am (0) on
carbon (0. Oﬁdeg Spec{mm hﬁ%vﬁl |pr;5$ c;hceat I}gp@lgﬁ'lz'm:sdjgo o1 (Negpssed with

Found: 436.2.

Example 10

N—{(6—Amz!w-2—methyl(S-pyndyl))methylj-z -(2-hydroxy-6-methyl-3~{{(3-
methylphenyl)sulfonyl }ammo}phenyl)acemmzde hydrochloride salt

S iasase il

1. N-[(6-Amino-2-methyl(3-pyridyl))methyl]-2-(6-nethyl-3- {[(3-
methylphenyl)sulfonylJamino}-2-(phenylmethoxy)phenyl) acetamide

BRassassy

P



nitrogen and vacuum and stirred under a hydrogen ‘bal |l oon at anbi E[](np 1005
t enper atWP 8228t er 7 hours the reaction was filtered ovePCTAISOt/212 %Rflt
washed w th methanol, and the filtrate concentrated in vacua. The residue
was treated wth 4N HC in ethanol éca. 3 m), evaporated under high
vacuum dissolved in DCM filtered;9%nd the filtrate evaporated under high
vacuum again giving the 0 6 APR 2005 %1410 0212552 PCT/ US01/ 31247 -98
title conpound (0.14 g, 71% as a pale beige solid. "HNMR (300 Mz,
CDC13/CD30D) 6 7.60 (in, 311), 7.33 (m 211), 6.82 (d, 1H, J = 8.2 Hz),
6.67 (d, ll-ihﬁonl7\4tol.-0 TTT:fTTz\,"I..),'
~u,11." , 0.3 xAdEpreductofExampled, stepd (Bd8 gs0:42 mmol), BOPAG. 21, 047d) . 2. 37 (s,

- s enaor B Y et TeBARE B T B R BB, 08 roni ¢ aci
2- hydr oxy- 3-E[Ir(liﬂo£ﬂ~lﬁﬁirﬁirmﬂ?r¥-ﬁ=rﬁétﬁy1¥>glg{§<ih@ﬂmyﬁﬁ)chlﬁﬁﬂ lahdedsdrep i) esphenyl ester

NHHC r~~/ ivn NN r2 HI1 2 hle v- 4- et hydphe7i }y7
3- Tnei i i r| BerYERFLQ33E 41299000 gA0<8ImmpDrwest disselyedimT@ AOmI) chl ori de

(0.53 g, 2. 78..nhmpl) and . 2-met hoxy-4-net hyl phepol (038 g, 2.75 mmol) in
DCM (10 n* )am?\étérr?cf%&[r@bent {;ﬁnmqraﬁqrpgrﬁ;}r%. ﬁﬁ’e?‘iﬂ(’wgs ?nﬁgm Mand stirred
at anbi ent vhEempaidahe'Efde Podeét puriBedBY f1ashi BRIMEG oM ABMD Gy @%Hi&gt rated in
vocuo, the residue dissolved in 1:1 " he}.ane:DCM filtered, and the
filtrate eelytionat Hifo sand&% mectianaldoddEMY)igiving at fmpure product that was

dissolvegi in DCM, washed with saturated sodium bicarbonate, water, and bxiné,

dried over sodium sulfate, and filtered. The evaporated filtrate then gave the title
compound as a pale yellow solid (0.23 g, 99%). 'H NMR (300 MHz, CDCl,) &
7.64 (m, 1H), 7.56 (m, 1H), 7.35 (m, 10H), 7.11 (d, 1H, T=8.3 Hz), 6.94 (d, 1H,
J=8.5 Hz), 6.22 (d, 1H, J = 8.1 Hz), 5.60 (br t, 1H, J = 5.3 Hz), 4.49 (s, 2H),
4.37 (brs, 2H), 4.19 (d, 2H, J = 5.5 Hz), 3.56 (s, 2H), 2.34 (s, 3H), 2.23 (s, 3H),
2.22(s,3H). Mass spectrum (LCMS, ESI pos.) calc'd. for C;)H;,N,0,S: 545.2
(M+H). Found: 545.2.

2. N-[(6-Amino-2-methyl(3-pyridyl))methyl]-2-(2-hydroxy-6-methyl-3-
{{(3-methylphenyl)sulfonyljamino}phenyl)acetamide hydrochloride salt

&
N

)
/
==
T
=
I L]
[ M)
x
Q

OH o
N

The product of the preceding step (0.22 g, 0.41 mmol) and 10% palladium

(0) on carbon (0.03 g) were dissolved in 2:1 ethanol: THF (30 ml), degassed with
nitrogen and vacuum, and stired under a hydrogen balloon at ambient
temperature. After 7 hours the reaction was filtered over Celite, the frit washed
with methanol, and the filtrate concentrated in vacuo. The residue was treated
with 4N HCI in ethanol (ca. 3 mL), evaporated under high vacuum, dissolved in
DCM, filtered, and the filtrate evaporated under high vacuum again giving the



title conpound as a white solid (0.79 g, 99%. "H N vW (300 MHz. dB&A?ﬁz@s
7.72 (brogoxkisk), 7.66 (br d, 1H, J = 7.2 Hz), 7.45 (br &CTHE0IFIEY7 2
Hz); 7.38 (t, 1H, J =7.6 Hz), 7.00 (d, 1H, J'= 8.1 Hz), 6.67 (m 1H),
3.54 (s, 31T), 2.42 (s, 3H), 2.31 (s,_ 3H). WD 02/28825 -99 2.

2- Hydr oxy- 4- net hyl phenyl 3- met hyl benZ&hesul f onate OH 06APR2005

PCT/ USA / 31249 The product of the preceding step (0.79 g, 2.72 nmmol) was

di ssolved in DCM (10 nL), cooled to -78 C, and treated with I N boron
tribrom de ke BoMpolas Q.Th)g, MMUrasn palegeige Abkier 1A NVER (309 MHe.i ce bath
was renoved, and the reaction stirred another hour while warmng to

“anbi ent  t emBDGYGDRODANE BEC (18) T ¥.33 dem R 1y 8id.H Fad ek -2 Beb b elfbt i on was
diluted with additional DCM _ washed, wth, brine,,dried. over- i-um sul fate,
and filteredt RS PRt Cat®eings | :cl“c;gg“’éﬁt%‘é‘féﬁ‘f}ﬁ' ng%};foégﬁdﬂ‘{%@??% i due :

Bt hoy oY LR, 47 GhERTE! ChaPkYciudl RLCRIY, IILbAONEaBaNdo 3356 10

0% hexane | v hé™ titl’e conpoun as a white crystalline solid

(0.51 g, 689 1. H.ONR 4530004, Kfed:)s5.7. 71 (br s, 1M 7.67 (br d, 1H J
= 7.7 H), 7510t d,1H J = 8.1 Hz), 7.43 (t, 1H J = 7.7 Hz), 6.81 (d,
1HJ = 1.7 Hz), 6.63 (d, 1H, J = 8.3 Hz), 6.55 (m 1H), 5.87.(s, 1H, 2.43
(s, 311), 2.26 (s, 311). 3. 4-Methyl-2 - :

pr op- 2- enyl oxyphenyl 3- net hyl benzefié: lPl)‘ﬁétle A sol ution of the product of

t he preceding step (0.51 1. 83. I all ¥} . br-omi.deyethyRaramoyd)- 30
mmol ), and cesi um%@ngBB‘ﬁﬁ%go(‘&a?‘#nf}?‘y%foﬁ"ﬁe%lg@]?lgmo%%% (25 mL) was stirred
for 16 hour s methydhhinesiey tRh§pEresteire. The reaction was concentrated in

vacuo, the residue dissolved in DCM filtered, and the filtrate washed
with I'N aqueous KOH, water, and brine, dried over  sodiumsulfate, and

1. 2-Methoxy-4-methylphenyl 3-methylbenzenesuifenate

A solution of m-toluenesulfonyl chloride (0.33 g, 2.78 mmol} and
2-methoxy-4-methylphenol (0.38 g, 2.75 mimol) in DCM (10 L} was treated
with triethylamine (0.5 mL, 3.6 mmol) and Stined at aypbjent temperature. After
1% hours the reaction was concentrated in vacuo, the residue dissolved m 1:1
hexane:DCM, filtered, and the fﬂtfate evaporated under high vacuum giving the
title compound as a white solid (0.79 g, 99%). "H NMR (300 MHz, CDCl;) )
7.72 (brs, 1), 7.66 (brd, 1H, J = 7.2 Hz}, 7.45 (br d, 1H,7 = 7.2 Hz), 7.38 {1,
18,1 =7.6 H2),7.00(d, 1, I'= 8.1 Hz), 6.67 (m, 1H)}, 3.54 (s, 3H),2.42 (s, 3H),
2.31 (s, 3H).



yel low oil (0.54 g, 93%. 'H NVR (400 MHz, CDC13) ‘5 7.72 és 1111,
1H, J =WOP2@®D2/ 28825 100 0 PCT/US01/ 31249 6 APR 20BSTASIS148,5 (g

filtered. The evaporated filtrate then gave the title conpound a
gﬁaﬂfﬁéﬁﬁ(d,

1H, J =7.7 Hz), 7.35 (t, IH J =7.7 Hz), 7.04 (d, 1H J = 8.2 Hz), 6.68
(m 2H), 5.80 (ddt, 1H, J = 17.3 Hz,_9%_0.6 Hz, 5.1 Hz), 5.28 (ddd, 1H, J =
17.3 Hz, 3.1 Hz, 1.6 Hz), 5.20 (ddd,”1H, J = 10.6 Hz, 2.8 Hz, 1.3 Hz), 4.29
(dt, 2H J =5.1 Hz, 1.5 Hz), 2.40 (s, 3H), 2.30 (s, 3H. 4.

2- Hydr oxy-4- net hyl - 3 prop- 2-enyl phenyt 3-rnet hyl benzenesul f onate The product
of the predkdi ngﬁiﬁwé'p’xyfﬁﬁﬂﬂ@@%lﬂ’ﬁ@'mébemeﬁdglw neat at 200C for 6
his, cooled to anbient tenperature, and purified twice by flash colum

chromat ography (first.with 2: 1 DCM hexane Wi th 4:1 hexane: et hyl

acetate eluant) giving the title €Qmpéundg colorless oil (84 ng, 169%.
-'H NMR (400 MHz, CDC13) 8_7.7 b

1H, J = 7.6 Hz), 7.36 (t,

s,sgl-(i)) (d, 1H, J = 7.8 Hz), 7.44 (d
7. ), Y6.86 (d, 1H, J = 8.3 Hz), 6.55
(d, 1H, J =8.3 Hz), 4.74 ( 3.15 (,1H, J = 15.5 Hz, 8.9 Hz),
"2.61(dd, 1H, J = 15.5 Hz, 7. , 2.41 (s,"3H), 2.16 (s, 3H), 1.24 (d, 2H,
J = 6.3 Hz). 5. 4-Methyl-2- (phenylrnethoxy)-3-prop-2-enyl phenyl13-

nmet hyl benzenesul fonate Ph The product of the préceding step (68 ng, 0.21
mol ) and cesi unpgaplaaiiof thdpratedihg Sepd@. 7978 R)72umine]) dissidsebddim DVF (5 nl)
and treated with benzyl brom de ((%.0 nmL, 0.42 mol) at _anpbient

t enper at ur eDCM (KrmB), dagled thd 8 *Coand traptedith B permtribraseide in PeMio and t he

residue pur Hb en&,)%dgrl Iﬁ&ggé%l(.jl KHQ: i/epm?nzﬁ\%%%?ffzeibq{h was removed, and the

reaction stirred another hour while warming to ambient temperature. After

slowly quenching with water, the reaction was diluted with additional DCM,
washed with brine, dried over sodium sulfate, and filtered. The filtrate was
concentrated in vacuo and the residue purified by flash column chromatography
(gradient elution: 50% to 33% to 0% hexane in DCM) giving the title compound
as a white crystalline solid (0.51 g, 68%). '"HNMR (300 MHz, CDCl;) § 7.71 (br
s, 1H), 7.67 (br d, 1H, Y =7.7Hz), 7.51 (brd, 1H,J =8.1Hz),7.43 (t, 1H,T=7.7
Hz), 6.81 (d, 1H J=1.7 Hz), 6.63 (d, 1H, Y = 8.3 Hz), 6.55 (m, 1H), 5.87 (s, 1H),
2.43 (s, 3H), 2.26 (s, 3H).

3. 4-Methyl-2-prop-2-enyloxyphenyl 3-methylbenzenesulfonqte

OQ‘S’:’O
\O/ ~o

A solution of the product of the preceding step (0.51 g, 1.83 mmol), ally}
bromide (0.20 mL, 2.30 mmol), and cesium carbonate (0.77 g, 2.40 mmol) in
DMF (25 ml.) was stirred for 16 hours at ambient temperature. The reaction was
concentrated in vacuo, the residue dissolved in DCM, filtered, and the filtrate
washed with 1N aqueous KOH, water, and brine, dried over sodium sulfate, and
filtered. The evaporated filtrate then gave the title compound as a pale yellow oil
(0.54 g, 93%). "H NMR (400 MHz, CDCL,) 8 7.72 (5, 1H), 7.64 (d, 1H, 1 =77



06 APR 2005 PCTI USO1/ 31249 chromat ography (DCIVI el uant) giving th%ﬁlﬂgk?ﬂﬂ
conpoundWgd2a8gal e yellow oil (50 ng, 58% . 'H NVR (400 PRHEAISICBDOUS) .%0
(br s, 1H), 7.54 (br d, 1H J = 7.8 Ft) 7.34 (m 4H), 7.27 (m 3H), 7.10

(d, 1H, J = 8.4 Hz). 6.91 (d, 1H J L4 FE) 5.74 (ddt, IH J = 17.1 Hz,
10.2 Hz, 5.7 Hz), 4.93 (dg, 1H J = %5‘ 1.7 Hz), 4.81 (s, 211), 4.72
(dg, 1H, J = 17.1 Hz, 1 8 Hz), 3.30 (dt, 2H 'J=57H, 1.7 H), 2.24 (s,
311), 2.23

, . 4-Meth 2-o0xo0 ethyl)-2- (phenylrnethoxy)phenyl
3- et hyl ber{%éhé’s@l (Holhtle= T Hx ,579351&1 b, b 7thdz)p7 .04 Od,t 1ELTT =t 8.2 Hm)ecedi ng st ep

acet ont tri 15604Re LS80 A0 MY SR8, Tl Sl s G My ot o (8 o,

0.04 nmol). uT@mr@q 38 as.gmét@]cfcgg}olﬁ h@%ﬁz%&ﬁﬁbiglsmf g&ature

di luted with DCM aqueous 'sodl um "wat er and
brine. The 2thﬂ|5c1 qullu.ﬁ}m:lz.\dais,ameﬂm\@ems0d| um sul f at e, f| | tered, and
the filtrate evaporated giving the title conpound as a . crude oil that was:
used without further purification. 7. 2-{6-Methyl-3-{(3- rrethyl phenyl ) sul fo

2008 bt Bo1 Lot T R e E R S RS I B sl i e i

acetone (5 nL) and treated with a solution of sodiumdichromate (65 ng,
0.22 mml) and concentrated syl furj m) in water (4 niL) at
anbi ent tenperature. After stiksigg 3 t he acetone was renoved in

vacuo, and the renmni ni n~a us-S~.
, OH

The product of the preceding step (0.54 g, 1.70 mmol) was heated neat at

200°C for 6 hrs, cooled to ambient temperature, and purified twice by flash
column chromatography .(first.witlh 2:1 DCM:hexane, then with 4:1 hexane:ethyl
acetate eluant) giving the title compound as a colorless oil (84 mg, 16%). 'H
NMR (400 MHz, CDCl,)  7.74 (s, 1H), 7.67 (d, 1H,J=7.8 Hz), 7.44 (d, 1H,J
=7.6 Hz), 7.36 (t, 1H, ] = 7.7 Hz), 6.86 (d, 1H, I = 8.3 Hz), 6.55 (d, 1H, T = 8.3
Hz}), 4.74 (m, 1H),3.15 (dd, 1H, J = 15.5 Hz, 8.9 Hz), 2.61(dd, 1H,J =15.5 He,
7.6 Hz), 2.41 (5, 3H), 2.16 (s, 3H), 1.24 (d, 2H, T = 6.3 Hz).

5. 4-Methyi-Z-(phenylmethoxy)-3-prop-2-enyiphenyl3-
methylbenzenesulfonate

0\\ 4’0

JCRAT

Ph
The product of the preceding step (68 mg, 0.21 mmol) and cesium

carbonate (0.19 g, 0.58 mmol) were dissolved in DMF (5 mL) and treated with
benzyl bromide (0.05 mL, 0.42 mmotl) at ambient ternperature. After 3 days the

reaction was concentrated in vacuo and the residue purified by flash column



t

| ayer extracted with DCM The organi ¢ phase was then washed with qjgﬁ 005
dried over sodiumsulfate, filtered, and the evaporat eq,(i rb§61?3t1?49p

by f1 asHWAEBAER  chromat ography (8% net hanol in DCM el uani giving the
title compound (45 ny, 88%fromstep 5) as a white solid. 'H NVR (400 MHz,
CDC13) 8 7.61 (br s, IM 7.53 (br _gg3-11-L J = 7.8 Hz), 7.33 (br d, 1H, J =
7.6 Hz), 7.27 (m 6H, 7.12 (d, 1H, J = 8.4 Hz), 6.92 (d, 1H, J = 8.4 Hz),
4.87 (s, 2H), 3.60 (s, 21), 2.24 (s, 31-1), 2.23 (s, 3H). 8.

> o il dgrannl ROEMPHbREY G0 B R AR AP EhidW i 56 2 T am oY

3- et hyl beﬂ;@emyﬂffpmne(mmmmbﬁpmm(msmmmb@ﬁ ma:m 8duct of the
precedi ng step (45 ng, 11 mo BOP (48 , 0.11 mol and

[N, N -di (tEizh,- 534 omyd), ﬁ’c’ﬁ?y(h) ]31'1),)2'1 Whd& hodgianicOhed, 0. dm%4 Lu, et al .,

Ut et hyl a3 0 @eptE 3 T kg0 2R mel b U M WP R o

temperat Ut g, h@:hs%uh%( iIPPDQ?ﬁtﬁﬁﬁ%qﬂme@@fdggz%?%?mI?Sldue

purified by "omat ogr aphy  ( acetate eluant)
gi ving thelﬁ),tﬁ.mcwaﬁmlﬁmﬂ @s3H).col orless oil (61 nmg, 79%. 'H NWVR (300
MHz, CDC1) 8911(s 11-1), 7.65 (br s, 114), 7.58 (br d, 1H, J = 8.5 Hz),

7.48 (in, 7.36 (br d, 1H, J = 7.6 Hz), 7.29 (m 711), 7.03 (d, 1H J
= 8.4 Hz), 6.90 8 49 1H, J =
S e g ot S e,
Hz, 5. . §f—‘6“’"" 1.51 (s, 9H), 1.45 (s, 9H).
o, 0O
\@/\S:\ <0
!

To asolution of the product of the preceding step (50 mg, 0.12 mmol} and
sodium periodate (0.12 g, 0.56 mmol) in 5:1 aceforu' trile:water (12 mL) was
added ruthenium(II) chloride hydrate (8 mg, 0.04 mmol). The reaction was
stirred 6 hours at ambient temperature, diluted with DCM, and washed with 5%
aqueous sodium bisulfite, water and brine. The organic solutton was dried over
sodium sulfate, filtered, and the filtrate evaporated giving the title compound as

a crude oil that was used without further purification.

7.  2-{6-Methyl-3-[(3-methylphenyl)sulfonyloxy]-2-(phenylmethoxy)
phenyl)acetic acid

N7

S COH
~o
‘ 0\|

Ph



9. 3-({N-(2-({N, N -Di-(tert-butoxycarbonyl]]guan idino oxy)ethyl )& APR 2005

car bam)%@i; %/4) 2- hydr oxy- 4- et hyl phenyl 3- met hyl benzepeguikh@inajse NBoc N’
H NHBoc % Gduct of the preceding step (61 ng, 0.08 mmol) and 100

pal | adium (o) on carbon (20 ng) were dissolved in a 1:1:1 mxture of THF,
nmet hanol, and water (50 nmlL), degasg9eg with nitrogen and vacuum and
stirred vigorously under a hydrogen balloon at anbient tenperature. After
18 hours the reaction was filtered over Celite, the frit washed with

met hanol , and the evaporated filtrate purified by flash col um

" chromat ogr aphy (10% et hyl acetate in DCM eluant) giving the title conpound

as a col orless q%ipebdlﬁﬂomﬂ p?db%m %tdeMRdis%ﬁBreﬂ/Hz acet@ié((ﬁa')i)aarﬁl 25 (s, 1H),
8.50 (br t, 1H J = 4.9 Hz), s, 111), 7.57 = 7.7 Hz), 7.59
(br s, 1H) treﬁtez‘;BWItu a 1s|9|1utum_of7 sqdlp@) d1chrcggat§t(65 1qqg, j) 22 ;mJ@olp{Z@d 6. 96

d, = 8.3 69 2 - ,
e de Conpenymt guifirtad €1 yhEy i wager g MLl apbipfteBmtid) aggh ©9, (2, O
9H), 1. (sﬁjém%/'g daykQhe %cet@ﬁé\‘wﬁgrerﬁ@éd% Dadudl, atd heQ¥muinigt Kyedpear b am oy 1)

meth y dro xy- 4-nethyl phenyl 3-net hyI benzenesul f onat e
hydrochl orlldﬁ:rsﬂkactdﬁkwmm Tmrgm;)hasammgnmm forinpedniadsol/ 31247 6

;A\ER 2005 Thoevep sro%guliﬁ gu ate tﬁ?tere%,r aet?de orage% t{lttate ngnﬁed Qfﬂa@%%o?un’ﬁ@s di ssol ved

chromatography (8% methanol in DCM eluant) giving the title compound {45
mg, 88% from step 5} as a white solid. 'H NMR (400 MHz, CDC],) 8 7.61 (br
s,1H),7.53 (br d, 1H, Y= 7.8 Hz), 7.33 (brd, 1H, 1 = 7.6 Hz), 7.27 (m, 6H), 7.12
(4, 1H, ] = 8.4 Hz), 6.92 (d, 1H, T = 8.4 Hz), 4.87 (s, 2H), 3.60 (s, 2H), 2.24 (s,
3H), 2.23 (s, 3H).

8. -3-({N-[2-({N,N’-Di-[tert-butoxycarbonyl]}guanidinooxy)ethyl]
carbamoyl}methyl)-4-methyl-2-(phenylmethoxy)phenyl
3-methylbenzenesulfonate

NBoc
*?
\

\
\©/ NHBoc

h

To a solution of the product of the preceding step (45 mg, 0.11 mmol),
BOP (48 mg, 0.11 mmol), and [N,N'-di(tert-butoxycarbonyl)]-
2-aminoethoxyguanidine (Tianbao Lu, ef al., W0 99/26926 (1999)) (39 mg, 0.11
mmol), in DMF (5 mL) was added triethylamine (0.2 mL, 1.4 mmol). After
stirring 18 hours at ambient temperature, the reaction was concentrated in vacuo
and the residue purified by flash column chromatography (3:1 DCM:ethy] acetate
eluant) giving the title compound as a colorless oil (61 mg, 79%). "H NMR (300
MHz, CDCl,) §9.11 (s, 1H), 7.65 (br s, 1H), 7.58 (brd, 1H, J=8.5Hz), 7.48 (m,
1B), 7.36‘(br d, 1H, J = 7.6 Hz), 7.29 (m, 7H), 7.03 (d, 1H, I = 8.4 Hz), 6.90 (g,



DCM (4 nL) and treated with neat trifluoroacetic acid (1.5 nL) at aﬂtﬁikpr?tm[‘
t enper aMr ®/2888% er 3 hours the reaction was concentrat ed®GHUSHAIS%and t he
residue purified by preparative thin-layer chromatography (20% net hanol in
DCM saturated wi th amoni a gas as el Plfnt), treated with 4NHCL in et hanol,
and filtered. The evaporated filtrdle was washed with diet hyl ether and
dried under high vacuumgiving the title conpound as a pale yellow solid
(17 mg, 5799 . 'H NWR (400 M4z, DMSO- d6) S 10.873(5 113), .9.76 (a, IM
7.67 (m 5L, T $DHey 4.92161 2H) 4027(mg 28D) 3.66 (5 28¢3.54 (4d, ZH: T7= 921p) . 6. 70

(d, 1H, J %038 ) 6 , =18 (t, 213, J = 5.5 Hz),
3.45 (m 48F 531 %%§(%36"Sd’22%¢ %%D 15’15)8(.8’5%@;%'3@% & um (LOVB, ESI pos. )
cal cd. forCl9H24NAO6S: 437.1 (MtH). Found: 437.3. Exanple 12 Tabl et
“ Preparation Tablets containing 25.0, 50.0, and 100.0 ng, respectively, of
the follo®ing é'e¢{MBZ-6Hﬁ;[ﬂ\6'uﬂd-s’tel‘t-é’mwarwﬂﬁgwwwwmoﬂﬁktgﬂfow a.
N-[ 2- (Ami di noanmicaa®a/metyifin e2hypIB-2( Ry d+dixy ubrmethylphenyl3-
phenyl et hyl ) am poknipsbmésaifnddeuor ophenyl } acetamde trifluoroacetate
salt; and b. N-[(6-Am no-2-nethyl (3-pyridyl))nmethyl]-2-{3-[(2,2-difluoro-2
phenyl et hyl ) am no] - 6-chl or o- 2-f | uor ophenyl } acet anmi de hydrochl ori de salt.
TABLET FOR DOSES CONTAI NI NG FRQM 25-100. MG OF THE ACTI VE COVPOUND
Anmount - mg Active Co undg>s. $00. M crocryst al | NBec
- cel lul 0se37. 25100. 020 \g/ h37.®54. 258. 5 Magnesi um
=%

st ear at e0. 500. 5.0 BZ " 3hd4be
OH

The product of the preceding step (61 mg, 0.08 mmol) and 10% palladium

(0) on carbon {20 mg) were dissolved in a 1:1:1 mixture of THF, methanol, and
water (50 mL), degassed with nitrogen and vacuum, and stirred vigorously under

a hydrogen balloon at ambient temperature. After 18 hours the reaction was

filtered over Celite, the frit washed with methanol, and the evaporated filtrate
purified by flash column chromatography (10% ethyl acetate in DCM eluant)
giving the title compound as a colorless solid (40 mg, 74%). '"HNMR (400 MHz,
CDCl,) § 9.25 (s, 1H), 8.50 (br t, 1H, J=4.9 Hz), 7.79 (s, 1H), 7.57 (4, 1}, J =
7.7 Hz), 759 (brs, 1H), 7.43 (d, 1H,7="7.7 Hz), 7.38 (t, 1H, J = 7.6 Hz), 6.90
(d, 1H,J=8.3 Hz), 6.62 (d, 1H, J = 8.4 Hz), 4.08 (m, 2H), 3.69 (s, 2H), 3.56 (dd,
2H, J =8.7 Hz, 5.0 Hz), 2.41 (s, 3H), 2.35 (s, 3H), 1.51 (s, 9H), 1.50 (5, 9H).

10.  3-({N-{2-(Guanidinoeoxy)ethyl]carbamoyljmethyl)-2-hydroxy-
4-methylphenyl 3-methylbenzenesulfonate hydrochloride salt

0 NH
0*\3’5'0 | o H/u\ " HCl
~ E/\/ “N NH,

' OH



-105 Al of t he active conpound, cellulose, and a portion of the ;@ %P 005
starch YR9#83%d and granul ated to 10% corn starch past @THISel/31a4lt rqg}
granul ation is sieved, dried and bl ended with the remai nder of the corn
starch and the nagnesiun1stearate.4§ e resulting granulation is then
conpressed into tablets containing .0, 50.0, and 100.0 ng, respectively,
of active ingredient per tablet. Exanple 13 Intravenous Sol ution
Preparati on An intravenous dosage form of the above-indicated active
conpounds of Exanples 1 and 2 is prepared as folloms Active

glméﬂjggg g #8 3\‘2?&@9{ %%}ef%ﬁgf‘%&@q"’gé% cg?'ﬁjg‘?‘slhgmabove

quanti ti esDONIq4afiL) ¥ad &eNBe WWith h&t%ﬁﬁ@&o‘é@éﬁc%xd ()psnmﬁ d;ﬁéﬁ{re ina -
previously prepared solution of sodiumchloride, Citri c acid, and sodium

citrate i ntoyenesatufeor Aftay édmlmtl(dﬁﬁt;tlcse‘efapagmeﬂﬁﬁsd @t vehid ad heat es

Phar macopeil a/ Nat i o Fornul ary for 1995 publi shed b United States :
Phar macopel &l % Bynprepaa ‘ye tp-iayer F]ém?[%%ﬁ anféxlanpl e 14 In
vitro | nhi pcNefueledi %ﬂg f; wer e
obtained from Si gmate C‘Uh{eﬂllm cal n@ﬁ%ﬁuﬁ gﬁ%@w}tﬁhk%hé&{]@% of the

hi ghest pufilttsedaThe esspozated ﬁhmmwasimﬂsmﬂaﬂleﬁ:yl ether and dried under

N-b | - Phe- Val t |ide (SigmaB7632). N-b |-11e-Gu-Gy-
A o pe it B DR w@??&ép%@edgéﬁ'p%gmws@@cwdggf‘)@y Br o- Lys- p-

ni troanil i SR BGRHSDMNO-IY SHEST &Y 1alo r ?@ﬂy nilide
(Sigma S7388) %nd N- EBZ- VaI I\j-GI %gy SHi ﬁﬁggﬁl}ﬁiﬁgf ‘7%{}%‘1) wer e
obtai ned 1H,J=7.6Hz),7.51( 1H,J= 77Hz),670(d 1H,J=8.3 Hz), 6.60 (d, 1H, J
| = 8.5 Hz), 3.79 (4, 2H, J = 5.5 Hz), 3.45 (m, 4H), 2.39 (s, 3H), 2.17 (s, 3H).
Mass spectram (LCMS, ESI pos.) caled. for C,gH,,N,0,S: 437.1 (M+H). Found:

437.3.

Example 12
Tablet Preparation

Tablets containing 25.0, 50.0, and 100.0 mg, respectively, of the
following active compounds are prepared as illustrated below:

a. N-[2-(Amidinoaminooxy)ethyl}-2-{3-{(2,2-difluoro-2-
phenylethyl)amino]-6-chloro-2-fluorophenyl } acetamide trifluoroacetate salt; and

b. N-{(6-Amino-2-methyl(3-pyridyl))methyl]-2-{ 3-[(2,2-difluoro-2-
phenylethyl)amino]-6-chloro-2-fluorophenyl }acetamide hydrochloride salt.

TABLET FOR DOSES CONTAINING FROM
25-100 MG OF THE ACTIVE COMPOUND

Amount-mg
Active Compound 250 50.0 100.00
Microcrystalline cellulose 37.25 100.0 200.0
Modified food com starch 37.25 4.25 8.5

Magnesium stearate 0.50 0.75 1.5



from Sigma. N-succinyl -Al a-Al a-Pm Arg-p-nitroanilide (BACHEM.- 1728)5 Ar’w% ? 6
APR 2005 WD 02/ 28825 PCT/ USOL/ 31249 - 106 ' k200
N- succi MQ%&P&?% a-Pro-Val -p-nitroanilide (BACHEM L- 17705’(3;\@!5%1’%16?9& ned
from BACHEM (Ki ng of Prussia, PA). Human cc-thronbin, human factor Xa and
human plasm n were obtained from Epgyne Research Laboratories (South Bend,
I ndi ana). Bovine a-chynotrypsin (Sigma C4129), bovine trypsin (Sigm
T8642) and human ki dney cell urokinase (Sigma U5004) were obtained from
Sigma. Human | eykocyte .el astase was pbtained fro | astin Products
CPaciiicn D). Al ifeactie Gongnad Sueiose 2n & boption O Be oG Wb ED1 | 1y of
the test geg LRI DI hort t S, Qf a peptide
p-nitroanilide %%‘éﬁ}ﬂg{égtgllg%a&t&nygl ca % @dgbiﬁﬁgﬁgﬁ%ﬁ{dé{@slg rate is
prepared i gielddE@ricdngnd dldnded dvitinttiee aemaisdaryoib thef egrn covarsh nidn@eof 50 MM
HEPES, 200 mMM NaCl, pH 7.5. The final concentrations for each of the
subst r at esnagn¢sium steagats- olhe feplies sraaplation ivthen gempressd drertablettsns are | over

orpar oa SEORubIRE a6 CRIERBIE B o il RS BRI T - v

yielding 8 final concentrations enconpassing a 200 fold concentration
range. Enzyme sol utions are prepared at the concentrations listed belowin
assay buffer. In a typical K deEsamplatidn, into each well of a 96 well
plate is pipetted 280 nmL_of substrate solution, 10 m, of test conpound

sol ution, and the plate HHregrersolutier Redpagationui |ibrate at 37 Cin a

Mol ecul ar Devices plate reader for > 15 mnutes. Reactions were initiated
by the additi on Aafintradshond dahgecfoah of the aboverimdicated attine cabpouhdeafe | ncrease

at 405 urn_js recaorded for 15 m. es. Data corresponding to | ess than 10%
of the tot&XaWg tlraé‘ldez‘ﬁ}l’ﬁerpﬁegéﬁg‘%@’fsé used in the calculations. The ratio

of the velocity (rate of change in absorbance as a function

4

Active Compound 0.5-10.0 mg
Sodium Citrate 5-50 mg
Citric Acid 1-15 mg
Sodium Chloride 1-8 mg
Water for Injection (USP) g.s. to 1 ml

Utilizing the above quantities, the active compound is dissolved at room
temperature in a previously prepared solution of sodium chloride, citric acid, and
sodium citrate in Water for Injection (USP, see page 1636 of United States
Pharmacopeia/National Formulary for 1995, published by United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1994).

Example 14
In vitro Inhibition of Purified Enzymes

Reagents: Allbuffer salts were obtained from Sigma Chemical Company
(St. Louis, MO), and were of the highest purity available. The enzyme substrates,
N-benzoyl-Phe-Val-Arg-p-nitroanilide (Sigma B7632}), N-benzoyl-lle-Glu-Gly-
Arg-p-nitroanilide bydrochloride (Sigma B2291), N-p-Tosyl-Gly-Pro-Lys-p-
nitoanilide (Sigma T6140), N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide (Sigma
$7388) and N-CBZ-Val-Gly-Arg-p-nitroanilide (Sigma C7271) were obtained
from Sigma. N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide (BACHEM 1-1720) and



of time) for a sanple containing no test conpound is divided by tHeb APR 2005
velocity of a sanple containing test conmpound, and is plotted as a
functi oWV conpound concentration. The data are fFETASOHIfhear
regression, and the value of the slope of the line calculated. The inverse
of the slope is the experinentally _q%Fgrm' ned K, value. Thronbin: Thronbin
activity was assessed as the ability To hydrolyze the substrate

N-succi nyl - Al.a- Al a- Pro- Arg-p-nitroanilide. Substrate solutions were
prepared at_a concentration of 32 mM (32 mMKm = 180 m\V) in assay buffer.
WO 02/ 2882 B-suctinykSdirAdarProo ¥ alep-Aftroandls (BAGHEM117Fsres obtained: at i on was

4.3% Puri A I diluted into assay buffer to a
concentr at &%&%BWWH}%&%) concentrations were: [thronbin] = 0.5
nM [substrate Nfhcd-ftbmbinghidnan Fictr A20ma hithiah Qeidih defe obtaiesd ™M Factor '
X [FXa]: FXa activity was assessed as the ability to hydrol yze the

substrate KobenZugmd | Besciugh Agborrigrips n{SoutanBénddelndiatapchBovinte. Substrat e
2esay buf  SrohyBpANSisthn CaART HovR {rasin (Sgmano Rl dnd Jemdi ed hunmn
Factor X Wigindi/!defieshokidhs: e;ig?x I@?ﬁd}?%&rﬁ Ms’mﬁﬁ&?%&[ &g Hupl® NM  Fi nal

reagent concenirations were. [FXa] =

[ N- benzoy! lako@ne elastaseiwgs pbtained frami Elastn Frodncts (PaificdOy 51 MM Pl asmi n:
Plasm n activit s, _assessed the abiljty.to dral.yze,. t he

N- p- Tosyl - G y- Prg-PHempn ﬁl?%aﬁﬁl pEpays %Y?ob?%ﬁt@ BTV?I pR é’ngf W& &5y epar ed at
a - concent kaidyBindlo iAkibitd iy Bl katal{TEy F DpeRRRY-AUb{fide Fi nal DVBO
concentr at ico{ﬁllpvvas 3.13% Purified human %@gﬁ?{%omg di | ét eg&i nt oe assay

buf fer t o sabstote elit 2 &ypicah Kgfde@dBinavbn,Rubstrate éopreptred omE2M$Qasndons wer e:

Cry ot rybs cHedighapry e PR seryRige o a5 o

' The final concentrations for each of the substrates is listed below. In general,
substrate concentrations are lower than the experimentally determined value for
K. Test compounds are prepared as a 1.0 mg/ml solution in DMSQO. Dilutions
are prepared in DMSO yielding 8 final concentrations encompassing a 200 fold
concentration range. Enzyme solutions are prepared at the concentrations listed

below in assay buffer. "
In a typical K, determination, into each well of a 96 well plate is pipetted
280 mL of substrate solution, 10 mL of tegét compouﬁd solution, and the plate
allowed to thermally equilibrate at 37°C in a Molecular Devices plate reader for
! > 15 minutes. Reactions were initiated by the addition of a 10 mL aliquot of
enzyme and the absorbance increase at 405 nm is recorded for 15 minutes. Data
corresponding to less than 10% of the total substrate hydrolysis were used in the
calculations. The ratio of the velocity (rate of change in absorbance as a function
of time) for a sample containing no test compound is divided by the velocity of
asarnple containing test compound, and is plotted as a funcﬁon of test compound
concentration. The data are fit to a linear regression, and the value of the slope
of the line calculated. The inverse of the slope is the experimentaily determined

K, value.

Thrombin: Thrombin activity was assessed as the ability to hydrolyze the
substrate N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide. Substrate solutions were

prepared at a concentration of 32 mM (32 mM<<Km = 180 mM) in assay buffer.



hydr ol yze N-succinyl - Al a- Al a- Pro-Phe-p-nitroanilide. Substrate solutions
were prvepayesdzat a concentration of 14 nM (14 mk< Kne 8@TMi1/310499% ABR 2005
buffer. Final DVSO concentration was 4.3% Purified bovine chynotrypsin
was diluted into assay buffer to a concentration of 81 nM Final reagent
concentrations were: [Chynotrypsi nf0t 2.7 nM

[ N-succinyl - Al a- Al a- Pro-Phe-p-nitroanilide] = 14 mM Trypsin: Trypsin
activity was assessed as the ability to hydrol yze

N- benzoy! - Fied YMS@igndentatisionns 4.3%e Pufiibs himbe asttosibif Was @GRAPr epar ed at
a concentration of 13 nmM (13 mk< K. = 291 mM in assay buffer. Final DVSO

concent r at it assay batfade a poncentrationiohdd . Finghecagenigencgniraticad wert:o assay

o R
El ast ase agpigiiy was assessed as the ability to hydrolyze

N-succi nyl - Al a- Al a-Pro-Val -p-nitroanilide. Substrate solutions were
“prepared WO 02/ F58@bXFH8): FXa sthrtPeatassREH ds 8@ dtglit40hpdrobzethecent rat i on

s 4. 3% PP et o il SRr iyl Setacsay buf er
[ B1 ot ace] Jueonf e erdpied H o Sy e ERge S e G BAPSRTo

Ur oki nase: akkaykiufifas eFiaak DMSO/ commentstion seied. 396, Phudfiabadtiviiedthandaydr ol yze
N- CBZ- Val - % ani | ide. bstrate sol ution prepared at a

.concentrati 8%&’?;}? I‘@@) e 181 FRpduiter 1 agoprenipation soéfaoﬁetﬂrl\ﬁe dingli na| DVBO
concent r at iQn, %’V?ﬁt 4. 3%n J 14 G MumBRe ki dneyptr OKi nasejyas dif uted into
assay buffer to a concentration of 1.2 mM Final” reagent concentrations
were: [ Ur dki-bragei!-He-Glu-Glf- Asprl-njtiba@ibide UadroGhlpride]g= P mMNr oani | i de] = 100
™ Plasmin: Plasmin activity was assessed as the ability to hydrolyze the

N-p-Tosyi-Gly-Pro-Lys-p-nitroanilide. Substrate solutions were prepared at a
concentration of 37 mM (37 mM<< K_,= 243 mM)} in assay buffer. Final DMSO
concentration was 4.3%. Purified human plasmin was diloted into assay buffer
to a concentration of 240 nM. Final reagent concentrations were: [Plasmin} = 8
nM, [N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide] = 37 mM.

Chymotrypsin: Chymotrypsin activity was assessed as the ability to
hydrolyze N—succiny]—Ala-AIa-Pro-Phé—p-nitroarxilid;a. Substrate solutions were
prepared at a concentration of 14 mM (14 mM<< K = 62 mM) in assay buffer.

Final DMSO concentration was 4.3%. Purified bovine chymotrypsin was diluted
into assay buffer to a concentration of 81 nM. Final reagent concenfrations were:
[Chymotrypsin] = 2.7 nM, [N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide] = 14
M _

Trypsin: Trypsin activity was assessed as the ability to hydrolyze
N-benzoyl-Phe-Val-Arg-p-nitroanilide. Substrate solutions were prepared ata
concentration of 13 mM (13 mM<< K =291 mM) in assay buifer. Final DMSO
concentration was 4.3%. Purified bovine trypsin was diluted into assay buffer to
a concentration of 120 nM. Final reagent concentrations were: A
[Trypsin] = 4 nM, [N-benzoyl-Phe- Val-Arg-p-nitroanilide] = 13 mM.

Elastase: Elastase activity was assessed as the ability to hydrolyze

N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide. Substrate solutions were prepared



The results indicate that. the conpounds of Exanples 1 through 11 glam 206?
9

val ues fypg ofyeigag t hronbi n of between 0.0028 and 20 M Th(i,ggﬂjg[gﬁ?
Exanple 5 has a Ki of 0.0028 IM. Having now fully descri

invention, it will be understood to those of ordinary skill in the art
that the same can be performed w thijga wi de and equival ent range of
conditions, fornulations, and other paraneters wi thout affecting the scope
of the invention or any enbodi nent thereof. Al patents and publications

0 6 APR 2005" A0S HL oL R MRS Ko = B A S B R T W
conpound oDMBOmBheentratiBdwis 48%. HP\@ified haglav ddiocht YRta8e Qhs AR@gaceutical Iy
acceptabl e salt thereof; wherein: Wis hydrogen, R, R O, RCO,

R (CH2) . NHERteyassax toffey 50 asoneamtpiomety5) aM-CFDal redgentesoncentiatio 4, Ris I
giz ff engﬁlth-l @e@% %T@%@ﬁﬁﬁ%ﬁgf@%&g"@%4 al%i’%f?’%(q i Z;lg{e@a)ag? %er e p
s 1-4, R2C(RL2KBOKGHRS! WRRGRIE abtivify Washss @86k SR By GARyRiyJhe same or
N-CBZ-Val-Gly-Arg-p-nitroanilide. Substrate solutions were prepared at a
concentration of 100 oM (100 mM <X, = 1.2mM) in assay buffer. Final DMSO
concentration was 4.3%. Purified human kidney urokinase was diluted into assay
buffer to a concentration of 1.2 mM. Final reagent concentrations were:
[Urckinase] = 40 nM, and [N-CBZ-Val-Gly-Arg-p-nitroanilide] = 100 mM. -

The results indicate that the compounds of Examples 1 through 11 have

Ki vatues for human thrombin of between 0.0028 and 20 uM. The compound of
Example 5 has a Ki of 0.0028 uM..

Having now fully described this invention, it will be understood to those
of ordinary skill in the art that the same can be performed within a wide and
equivalent range of conditions, formulations, and other parameters without
affecting the scope of the invention or any embodiment thereof. All patents and

publications cited herein are fully incorporated by reference herein in their
entirety.



different, wherein (R12)2 can also forma ring with C represented] §apr@H59
cycl oal R2CF2C(R12) 2(CH2) g, wherein q is 0-2, and e C be the
same orw{ﬁpwsé?sent, wherein (R12)2 can also forma ri ng%"ﬁ;@%’lg{}r esent ed
by C3_9cy6l oal kyl, R2ZCH2C(R12)2(CH)q, wherein q is 0-2, and each R12 can be
the sanme or different, wherein (Rl3hg. can also forma ring with C
represented by C3.9 cycloal kyl, (R2)2CH(CH" where r is 0-4 and each R2
can be the sanme or different, and wherein 1+12)2 can also forma ring with
CH represent ed 3y C3.9 Cl oal kYl, C2.12 bicylic alkyl, Cl0 6 tricylic

al kyl, or at {s Claimedhlbsied nono- or bi cyclic heterocyclic ring which can
be saturated or unsaturated, and which contains fromone to three

het er oat ons sel ected fromthe group consisting of N, 0 and S, WD 02/ 28825
.-11C 06 APR 200 FC D.{ o Bodndad R 0(CLJ2)r, Wherein pis 2 (12

] 2CF(C .,)" V\,her%éi n ﬁ?gﬁg@ﬁaﬁgog@ﬁil? 2 can be the sanme or different
wherein (R2)2 can also forma rigg with C represented by C59 cycl oal kyl,
.C 1, bicyclic alkyl, C _16 trigyclic alkyl, or a 5- to 7 nenbe: ed . nono-

or bicyclic heterocyclic rgsg ch g&n be saturated or unsaturated. and
whi ch contains fromone to thy eter@at ons selected from, the S"'O'1J
consisting of 1\, 0 and S. -Y R12 I
Yy N~
H

r or a solvate, hydrate or pharmaceutically acceptable salt thereof; wherein:
W is hydrogen, R!, R'OC(0), R'C(0), R{CH,),NHC(0), R'S(0), , or
R"),CH(CH,),NHC(O), wherein s is 0-4;
R'is

R?,

R*CH,),CR"),, where tis 0-3, and each R* can be the same or different,

(RH(OR**)CH(CH,),, where pis 14,

(R2),(OR™)C(CH,),, where p is 1-4,

RZC(R'}),(CH,),, wherein t is 0-3, and each R" can be the same or

| different, wherein (R'?), can also form a ring with C represented
. by C, 4 cycloalkyl,

R’CF,C(R"),(CH,),, wherein q is 0-2, and each R"? can be the same or
different, wherein (R'%), can also form a ring with C represented

| by C, scycloalkyl,

R’CH,C(R"?),(CH,),, wherein q is 0-2, and each R can be the same or -
different, wherein (R'9), éan also form a ring with C represented
by C,, cycloalky],

(R’)ZCH(CHz)l1 where r is 0-4 and each R? can be the same or different,
and wherein (R?), can also form a ring with CH represented by
C, 4 cycloaltkyl, C, ;, bicylic alkyl, C,q.46 tricylic alkyl, or a 5- to
7-membered mono- or bicyclic heterocyclic ring which can be
saturated or unsaturated, and which contains from one to three

heteroatoms selected from the group consisting of N, O and S,



H Cr2), whepe,&:is 0 or 1, or R CF C(r,12) ; 122 ;s phenyl., |, 8@ ArR0s! .
or bi phenyl; each of which is unsubstituted or substitutedPi%uih;one or
nore of C;t alkyl, Cl aikoxy, halo' -On, hydroxy, CFOCF37 COOL3, CONI-12.
or SO NTH a 5- to 7-nmenbered nono- o-,.a 9-to 10-nmenbered bicyclic
heterocvcti ¢ ring or non-heterocycli E 17ng which can be saturated or
unsaturated, wherein the heterocyclic ring contains fromone io four

het er oat ons sel eqtgg?(;']fa,romthe group consisting of N. 0 and S, and wherein
the heterocyclic o 'ngrsR8t&BEyelic ring is unsubstituted or substituted
v, W th hal ogen oppfyskexy, Gl -12 alkyl. unsubstituted or substituted with
one or nore of hy r’g%}a%wlelﬁrﬁ%ﬁé 96’}5‘tfi361h§{1§1 genche the ahdoy | orskiffsent ut ed

aryl, G 9 cycloal kyl wh&ks, (;3]2)2( ga':{i)al%o fgz% er.oar

02/ 28825 PCT/ USOL/ 3124agicdid, C7;, Ticybiiewahi ccal k o n&G10. 16 tricyclic
alkyl; Yis -N+ or ;0-; R3, Rt Ré and R6 ai'd’ ﬁn'aggéﬁé( tcifya R‘ylfr ogen,
al kyl, cycloal kyl, al ké#§poesed RpRgd or bioptlicommatiopydishstd L@ ATy ,
optionally substituted aralkyl tianal |y  substituted heteroaryl,

hal oal kyl, hydroxy, a1°|?%%§fi %rdy‘rs?ca%gx?fe%hé?‘%%@é‘?}yﬁi%%v;‘-s filesl onretw, thhal oal koxy,
hydr oxyal kyl , cyano, MtweorsGelRes fenGHLOR. .

Y ¥ &Aoﬂfccnsisting of N, O an

2

(ﬂi’).a_t:v.\§7/c:y.z~g

BV

R12

D
R (an)s\j\__%,/«z

V4

where sis0or i, or
- RICR.C(R'Y,;
R*is =
-1 -_ - i |
phenyl, naphthyl, or biphenyl, each of which ig

unsubstituted or

. tiluted vl fare - + oy —
substitvted with one or more o Ci. alky), C allcoxy, halozen

hydroxy, CF,, OCF,, COOH, CONH,. or SO,NH.,

o 5 _ - - - M
@ 5- 0 7-membered mono- or a 9- to 10-membered bicvelic heteraocyelic

Tng or non-heterocyelic ring which can be saturated or

unsaturated, wherein the heterocyclic nng contains from oxme 1o
four heteroatoms se fr 1St1
roatems selected from the group consisting of N, O and
S, and wherein the het 1 het ic T
S erein tne heterocyclic or non-neterocyclic ring s
unsubstituted or substituted with halosen or hvdroxy
= - v

3 1 3 1t1i{a tvte g i
Cir allyl, unsubstituted or substituteg with one or more of hydroxv

COOH, aming, optionally C,. aikyl substituted aryl, C
oy ) ¥
) cycloalicyl, CF,, N(CH.),, heterparyi, or heterocyclealloyl,
CF,,

e, e : .
Cs¢ cycloalkyl, unsubstituted o substituted with aryl,

eroar L. Qr heteroc llea h-], CF33
C7.9 cycloal k+' J, unsubstituted or substi tuted Wi 'h raiesenied geCpPR 2005 WO

5.0 v



-OR, where R, in each instance, is i ndependent |y one of hydr ogef § APRI20082

al kyI o] cl oal kyl wherein said O 12 al kyl "or cycl oal kyl groups
may opt :"Y)ﬁ%’? %ave one or nore unsaturations; R' is hﬁﬁﬂégﬁ,’?’l%ﬂf’kyl, or

al kenyl; R12 is hydrogen or hal ogen, phenyl, napht hyl , or biphenyl, each of
whi ch is unsubstituted or substituyed with one or nore of Cl4 al kyI Cr
al koxy, halogen, hydroxy, CF3, OCF3, COOH, or CONH2, a 5- to 7- rrenbered
nono- or a 9- to 10-nenbered bicyclic heterocyclic ring whi ch can be
saturated or un tti?’%g d _which contains fromone to four heteroatons
selected fromt S‘Z%ﬁ!{ §t|ng of N, 0 and S, Cl-12 al kyl,
unsubstituted o éghﬁybﬁdjg W th one or nore of hydroxy, COOH, am no,

C6. 14 aryl, heteroaryl or eterocycl oal kyl, CF31 (C3.9 cycloal kyl, C7-12

. bicyclic aﬁio;l NHalor-@o 16 tri cycl ic alkyl; Bis selected fromthe group

BTN AR b g e vl
optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, haloalkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
halogen, haloalkoxy, hydroxyalkyl, cyano, nitro, ~CO,R”, -CH,OR"* or
—OR?, ‘

where R*, in each instance, is independently one of hydrogen,
| Cii2 alkyl or C;, cycloalkyl wherein said C,, alkyl or C,,
cycloalkyl groups may optionally have one or more unsaturations;
R" is hydrogen, alkyl, or alkenyl;
REis

hydrogen or halogen, ‘

phenyl, naphthyl, or biphenyl, each of which is .unsubstituted or
substituted with one or more of C,, atkyl, C, , alkoxy, halogen,
hydroxy, CF,, OCF,, COOH, or CONH,,

a 5- to 7-membered mono- or a 9- to 10-membered bicyclic heterocyclic
ring which can be saturated or unsaturated, and which contains
from one to four heteroatoms selected from the group consisting

P of N, and S,

C, .1, alkyl, unsubstituted or substituted with one or more of hydroxy,
COOH, amino, Cg, aryl; heteroaryl, or heterocycloalkyl,

CF,,

C, 4 cycloalkyl,

C,. 12 bicyelic alkyl, or

C 0.6 tricyclic alkyl;

| B is selected from the group consisting of:



hydr oxyal kyl , ami noal kyl, nonoal kyl am noal kyl, di al kyl am noal kyl 0 APR 2005
car boxyalésyhigsas VVand R8 are taken together to form-(CH2)~-, where uis 2
to 7, preferably 2 to 5 while RO and RLO are defined adCAHSPE3¥? R9 and
R10 are taken together to form-(CH2)v , where v is 2 to 7, preferably 2
to 5 while Wand Re are defined as.ghove; or R7 and RO are taken together
to form-(CH2)y , where y is O (a bond) or 1 to 7, preferably 0-4, while
R8 and R10 are defined as above; X is -0-, -NR18-, or -CH=N (where Nis
bonded to NR13) where R18 is hydrogen, alkyl, cycloal kyl or aryl, wherein
said alkyl, cyﬁj, (é)?l kyl or aryl are optionally substitutgd with am no,
monoal kyl anlR%o al Ijt am fo, af‘ﬂoxy, hydr oxy, car al koxycar bonyl ,
aryl oxycar bony apdl koxyc bon)lll , aryl, cyl am no, cyano or
trifluorone and RNrar € gndeperid , algy!, hydroxy,:
al koxy, aryl oxy, xy, allkoxycarBonytoxy, Ngiano/ of? . where R'is
C -12 alkyl, C3-9 cycloal kyl, M&-14 aryl, Fe- ﬁgr(l@i- 12) dl7kyl , VWO

02/ 28825 06 APR 2005 PCT/USOL/ 31249 -113 or where R and. are

i ndependent |y hydrogen, C-c al kyl, ‘

wherein

R’, R®, R’, and R™ are independently hydrogen, alkyl, aralkyl, aryl,
hydroxyalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl or
carboxyalkyl;
or R and R® are taken together to form —(CH,)—, where
uis 2 to 7, preferably 2 to 5, while R® and R™® are defined
as above;
or R’ and R" are taken together to form —(CH,).—, where
vis 2 to 7, preferably 2 to 5, while R” and R® are defined
as above;
or R? and R? are taken tdgcther to form —(CH,),~, where
¥ is 0 (a bond) or 1 to 7, preferably 0-4, while R® and R
are defined as above;
X is -O-, -NR"*-, or -CH=N- (where N is bonded to NR**) where
“R™ is hydrogen, alkyl, cycloalky! or aryl, wherein said
alkyl, cycloalkyl or aryl are optionally substituted with
amino, monoalkylamino, dialkylamino, alkoxy, hydroxy,
carboxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, aryl, heteroaryl, acylamino, cyano or
trifluoromethyl;
R, R®and R® are independently hydrogen, alkyl, hydroxy, alkoxy,
aryloxy, aralkoxy, alkoxycarbonyloxy, cyano or -CO,R¥,
where R is C,,, alkyl, C,, cycloalkyl, Ce s aryl, -~
Cy 1ar(Cy 1) alkyl, |



C2a al kenyl _or 06-14 aryl, R8 is hydrogen, C1.6 alkyl, C2-6 al RérAPR 2b
C6_14 aryP *2@&83hydrogen, C1 alkyl, C2-6 allcenyl or Coptd/mvybizaand R3 is

C6_ 14 ar(Cl-12)allcyl or Cl1.6 alkyl; ii is fromzeroto 8 and mis from
- zero to 6; R13 is hydrogen, alkyl, alkenyl, aralkyl, aryl, hydroxyal kyl, am
I noal kyl, nonoal kyl am noal kyl , di aT*QyT am noal kyl or carboxyal kyl; R19 and

R 5 are i ndependently hydrogen, al kyl, cycloal kyl, hal ogen or al koxy; and
R16 and R' are independently hydrogen, alkyl, hydroxy, al koxy, aryl oxy,

al koxycar bonyl , cyano orgs CO2R3, where R3 is Cl-12 alkyl, C3.9 cycloal kyl,
C6-,4 aryl, C -14ar(C, -12 , hal o(Cl-12)alskyl or Re R where R, Rf and
Rt are independently hydrog or 12 al kyl. 2 d of claim1l,

al

wherein R3, R4, R5 and dependéift |y hydrogen, @1-12 alkyl, C3-9
cycl oal kyl, hal ogen, enyl, C2.20 al kynygh oppi onally substituted
C6.14 aryl, optional |B*sulRtituted C6-14ar(Cl-12)al kyl, optionally
substituted heteroaryl, halo(C, -12)al kyl, C -12 al koxy, C6_14 aryl oxy,

het er oaryl oxy, hal o( Cl-20)al koxy or hydroxy(Cl-12)al kyl; R' is hydrogen,
Cl-12 al kyl or C2_20 al kerwhere mm‘%@%epéxﬂd@nﬂyﬁyﬁgen?,@5ajk@ﬂ/ US01/ 31249
R7, aR ~8, R9 and R10 are jndependently hydrogen, C _12 al féyl, ’

C6ldar (CL12)al y"yi, C6.14 mﬁﬁseﬂﬂy%r%xy [, R4y hydepeen, £34isnboh, C,L2) al kyl |

alkenyl or Cg,, aryl, R" is hydrogen, C, 4alkyl, C, ; alkenyl

or Cg, aryl, and R’ is C,, ax(C, )alkyl or C, alkyl;
n is from zero to 8; and

m is from zero to 6;

R" is hydrogen, alkyl, alkenyl, aralkyl, aryl, hydroxyalkyl, aminoalkyl,
monoaikylaminoalkyl, dialkylaminoalkyl or carboxyalkyl;

 RY and R" are independently hydrogen, alkyl, cycloalkyl, halogen or

alkoxy; and

R and R" are independently hydrogen, alkyl, hydroxy, alkoxy, aryloxy,
alkoxycarbonyl, cyano or -COR), where R/ is Cy.a2 alkyl, Cy 4 cycloalkyl, Cg_,‘,
aryl, Cg,,ar(C, ,,)alkyl, halo(C, ,)alkyl or

RS 0
,J >:0. .
18]

R R

where R®, R and R® are independently hydrogen or C, ,, alkyl.

2. A compound of claim 1, wherein

R? R, R®and R® are independently hydrogen, C,. alkyl, Cy; cycloalkyl,
halogen, C, ,, alkenyl, C,,, alkynyl, optionally substituted Cg ,,
aryl, optionally substituted Ce14ar(C, p)alkyl, optionally
substituted heteroaryl, halo(C, ,)alkyl, C,..palkoxy, Cg,, aryloxy,
heteroaryloxy, halo(C, ,)alkoxy or hydroxy(C, ,,)atkyl;

R" is hydrogen, C,, alkyl or C,,,, alkenyl;



mono( C, 12) al kyl am no(Q 12)al kyl, di (Cl.12)al kyl am no(Cl-12) al li(]zé

car boxy( )ﬁg IcyI R18 is d 12 alkyl, C3-9 cycloal kyl or Br

each of iCh' TS optionally substituted with am no, nond’((tllusmmukyl am no,
di (A _12)al kyl ami no, C, 20 al koxy, hydroxy, carboxy, - C, _20al koxycar bonyl,
C6- 14 aryl oxycarbonyl, C6.14ar(C _2 4aI koxycar bonyl, C614 aryl, C5_10

het eroaryl, acylam no, cyano or trifluoronethyl; R, Rb and R are

i ndependently C, 12 al kyl, d _20 al koxy, 0614 aryI OXY,

C614ar ( C1- 20) al xy ao 0 koxycar bonyl oxy; R13 is Cl-12 al kyl, Cl1_20
al koxy, 614 ar oR Canéo P;{' k@ﬁyé%?%@@gﬂﬂﬂymdwgm RT%.,argkyindependent | y
Cl. 12 al kyl, CS(;% %}‘lml or Cl-20 al koxy; and R16 and R1l7 are
|ndependently c11% aI'I‘f'y %’20 al koxy, ©614 aryloxy or Ci1-20

al koxycar bonyl . 3. Aa@gﬂrpouﬂgldasﬁg)(gl qgéglq(s}q{/\g 0215‘86/@*? ei)% Eﬁ‘h?s NRO 4. A ,
i

conpound according to claim1, erein I-i? 2005 .

PCT/USO /31 49 5. A @éﬂ?@é@nd)a%l?@ﬂm(ﬁg 12028cvB Y Cf, Jalityddniimo(@, 4yalifier ein Y is

-NH. 6. A conpound y of claims 1-5, wherein Wis R or
"R S(O2 , where R |§?E§&g;r‘1ﬁ%ﬁﬁ?q]§]mther optionally substituted aryl or

C, _, alkyl sub®iti It @, ar 1 ACCO ny of clains
1-5, wherein Wis. le%mw 3_9)&‘, ‘“ %%ﬁ'ﬁﬁf@& d R is
either optionally suﬁgbﬁtlﬁ'@mﬂ arWleth armﬁ.‘ip 7 aldayd (G5 URFAlkE VA Rsna th aryl;

R12 is hydrogen; and d?(d, 12)Za(ﬁqﬁammo, Cy2 alkoxy, hydroxy, carboxy,
C ,_20all'(oygyc arbonyl, C,_,, arfloxycarbonyl,
Ce142r(C, p)alkoxycarbonyl, C, ,, aryl, Cs.p heteroaryl, acylamino,
cyano or trifluoromethyl;

R®, R" and R° are independently C, ,, alkyl, C,, alkoxy, C,, aryloxy,
Ce.1481(C) yp)alkoxy, or C,,, a]koxycarbonyloxy,

R%is C,,, alkyl, C,,, alkoxy, C¢ 4 aryloxy or C, ,, alkoxycarbonyl;

R and}l“ are independently C, , alkyl, Cy; cycloalkyl or C, ,, alkoxy;

and

' and R" are independently C, ,, alkyl, C, .2 alkoxy, C,, aryloxy or
C,.20 alkoxycarbonyl,

3. A compound according to claim 1, wherein B is




8. A compound accor di ng to any of clainms 1 and 3-7, wherein R6 is

al kyl onybabeger. 9. A conpound according to cl ai m 8, m&ﬁ?[&"ﬁ?ﬁgg E‘Pe}npkll
chloro or fluoro. 10. A conpound according to claim?9

chloro while R3 is fluoro or hydroxy. 11.- A compound according to any of
clainms 1, 3-10, wherein R' is hydrogsgn. 12. A conmpound according to any of
claims 1, 3 and 5-11, whereinr, Rb, R and R13 are each hydrogen. 13. A
conpound according to any of clainms 1 and 3-12, wherein each of R7, R8, RO

and R1D are hydrgpgen.al ‘?)#P f j.ch LS

N-[ 2- Am di noanvnooxy) et ﬁmp?\x @M 2t8 "ﬁ }%%n:s %h%lﬁé?‘} I el[Sh@F-f'antl noj -
6- chl or o- 2-fl uor ophenyl ) acetam de; , 02128822.5 -116 0 6 APR 2005
PCT/ t]SOIl? 12,1

Nh[ ( 6I Amhno 2- mé-hyl (SCpmppad %CFTFémE}D)mQGf{QlaI[‘E(SZ -3-whieréin ¥ ds R! or
67 ant no RSP RR e R o R R S Be el or G sl - -

~phenyl et hylshedtitmel w8 Ior o- 2- f | uor ophenyl ) acet am de N-[2-(Am din, oamn
0 0 X y)ethyl]-2-(3-{ [2,2-difluoro-2-(4-
f | uor onapht hyl ) ed1), 1] am no) - 6- chl oro -fl uor ophenyl ) acet am de;

N-[ (6- Am no- 2- hyl ( 3- id |) 2- 2,2,-difluoro-2-(4
f I uor onapht i rylrrF}ét hyl‘?cgﬁﬁp Béld 2‘% 'iotf‘“’l OF(CME&%M%@&N&&B& N 2-( g
uani divher@ROisR6r R*CR,CR2Y(CH,}; artd 2 iSeither optionally substituted aryl

or C, ; alkyl substituted with aryl; R™ is hydrogen; and q is zero

8. A compound according to any of claims 1 and 3-7, wherein R® is

C, ¢ alky! or halogen.
9. A compound according to claim 8, wherein R is methyl, chloro
or fluoro.

10. A compound according to claim 9, wherein R® is chloro while R?

is fluoro or hydroxy.

11. A compound according to any of claims 1, 3-10, wherein R is

hydrogen.

12.  Acompound according to any of claims 1,3 and 5-11, wherein R?,
R®, R® and R* are each hydrogen.

13.  Acompound according to any of claims 1 and 3-12, wherein each
of R7, R%, R® and R" are hydrogen.

14. A compound of claim 1, which is one of:
N- [2—An1idinoanﬂnooxy)eﬂ1yl]—2—{3-[(2,Z-cﬁﬂuoro-Z-phenylethyl)amino]—
6-chloro-2-fluorophenyl }acetamide;



{ [ben zylsul fonyl }arnino) pher.y])acetam.ide; N[2-(Cu 0
ani di noguykebhyl] - 2- (2-chloro-5- { [benzvlsul fonyl]am no),)@%);,%ijﬁg%z zgsm
de; N -[2-(Quani dinooxy)ethyll-2-(2-nethyl-5- { [ben zylsu T[onyf am no)
phenyi ) acetam de; N-[2-( Guani di nooxy) et hyl]-2-(2-hydroxy-6-nethyl-3-{ [(3
mef h), | pheny] ) sui fonyl ] am no) phenyl )jggetarai de; N-[(6

_A . m no-2-net hyl (3-pyridylllme~:hyl]-2-(2-hydroxy-6-nethyl-3-; [(3- net

hyl pheny] ) sul fony]] a;i;ino)phenyl)acetainide; or Toluene-3 -sulfonic acid

2- hydr oxy-3-[ ( 2- i di nooxy-et.hylcarbanpyl ) - neth 4z hyl - phenyl ester
or asol vate, hy@?ﬁgeﬂw%{?\éwﬁi}}%&ﬁpé’éﬁgwg%@g@bw[%F%%‘H&f%@f 15. A

phar maceut i \ it 19 eh IS .of any of clains 1-14
and a phar w@?e‘ﬁ%ﬁgg%%?%%g}b@gg?eq‘?égﬁeg?ﬁgﬁ%&%g’phar maceut i cal conposition
accordi ng to cl aN®WelBmifienZthdimetonPrpgidid))aktHeast{ 302, 08ifAmro-2- ’

anticoagul ant, an antiplatel et agent or a. thr O{Cgoo] ytic agent. 1?. A phai
aceutical cohposithyliamiaelérchlonyoleqraphanyB2C4BI%i n” said  conpound is

B20 23825 T USO8 A9 TT 0L 58t OR Nt O G- PP RGP 8FOT1 et ing

aberrant prﬂ@&%xﬁ{:@yl)euhli{aaﬂh@}ib&mdrécﬁﬁmphé{yﬂ@@amf@t enosi s or.
i'nflanmation in a nmanurial in need thereof, conprising adm nistering to
sai d mamma] an eP-gét fwenarfoumeth O3 @yroyhpmetieylof2 - Gy 207, -dfladns2-44-14. 19. A

rethod (o Ll LSRR or R penl exl ol Shates chargeterized oy
: N-2-{guanidinooxylethyl]-2--(3-
{ [benzylsulfonyllaminojphenyliacetarnige;
N-[2-(Guanidinooxy)ethyl]-2-(2-chlorec-5-
{{benzylsul{onyl]amino } phenyi)acetamide;
N-{2-(Guanicdinooxylethyl]-2-(2-methyl-5-
{[benzylsulionyllamino ) phenyljacetamide;
N-{2-(Guanidincoxylethy}]-2-(2-hydroxy-6-methyl-3-{[{3-
nﬂethylphcny])su]fonyl] amino }phenyl)acetamide;
N-{(6-Amino-2-methyvl(G-pyodyD)methyl]-2-(2-hydioxy-6-methyl-3-{{(3-
methyiphenviisulionyl]amino Jphenylacetamide; or
Toluene-3-sulfonic acid 2—hydroxy-3-[(2-guanidinooxy-.ethylcarbamoyl)—
methyl]-4-methyl-phenyl ester

or a solvate, hydrate or phannaceutically acceptable salt thereof

15.  Aphammaceuticai composition, compnsing a comapound of any of

claums 1-14 and a phammaceutically-acceptable carrier.

16. A phanmnaceutical compesition according to claim 15, Turther
compnsing at least one of an anticoagulant, an antiplatelet agent or a

thrommbolyiic agent.

17.  Apharmaceutical composition according to claim 15, wherein said

N ot . a “* "-
cornpound 1s present in an amount between about 0.1 and about 500 me.



or action in a mammal in need thereof, conprising adm nistering to g SPR 2005
mamma] ecanpesi tion of claim 15. 20. A nedical device f?ﬁ?ﬂﬁﬁ1ﬁﬂ4ploo
col l ection, blood storage or blood circulation, conprising a coifpound of
any of clainms 1-1.4 enbedded in or physically attached to said nedical
device. 21. A nedical device accordifig7to claim 20, which is a catheter,

- scent; blood dialysis nmachine, blood collection syringe or tube; or a
bl ood line. 22 A nmethod of inhibiting the action of a proteoiytic enzyne,

23 A met hod aceordi ng.t5euRy ap Al oFh R by R BotchbBeocy i e

23. A nethod according to ¢ ete

neut rophi | 8iresbase, iscHydRStORE, BsteddsX RS i akth KD ES S m qb%&f(n
activator, ggncreatlc el astase, cathepsin G thronbin or tactor Xa. 24. A

. phar maceut | Fﬂgpﬁﬁﬁﬂﬁﬁhbﬁdﬁé@awdhmgnsﬁdamymmm b affnstividarhbuntadapt ed f or
oral adm ni %ﬁlﬁ&'m%of any of claimos 1-14.

19. A method for the treatinent or prophylaxis of states characterized
by abnormal venous or arterjal thrombosis involvin g either thrombin pro&uction

Or action in a manumal in need thereof, comprising admindstering to said mammal

a composition of claim 15.

20. A medaiczl device for use in blood collection, blood storage or
blood circulation, comprising 2 compound of any of claims 1-14 embedded in or

physically attached to saicd medical device.

21. Amedical device according to claixn 20, which is a catheter, stent,
blood dialysis machine, blood collection syrnge or tube, or a blood line.
22, A method of inhibiting the action of a proteciytic enzyme,

comprising contacting said enzyme with a compound of any of claims 1-14.

23, A method according to claim 22, wherein said enzyme is
leukocyle neutrophil elastase, chymotrypsin, trypsin, urokinase, plasminogen

activator, pancreatic elastase, cathepsin G, thrombin or facior Xa.

24. A phanmaceutical compesition accerding to any of claims 14-16

adapted for oral adiministration.



