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Anmi noguani di nes and Al koxyguani di nes and Their Use as~Protease Inhibitors
Background of the Invention Field of the li:vention The present invention
rel ates to novel conmpounds that function as proteolytic enzyne 10

i nhi bitorswapseh2g@asticularly to a new class of thronbin inhiggfossrsil at ed
Art , Proteases are enzynmes that cleave proteins at single, specific
peptide bonds. PiHattersasycAmieoguanidiniescndtdlkoyrgupnihingscl asses:
serine, thiol or cysteijiyd TRGrI9E 23SPPélckse IMbIRI | opr ot eases (Cuypers
et al., J. Biol. Chem 257:7086 (1982)). Proteases are essential to 15 a
variety of biological activities, such as digestion, formation and

di ssol ution of blood clots, reproduction and the i nmune rem'ﬂmwmmmmwmmel gn
cells and organi snms. Aberrant proteolysis is associated w of

di sease states in nman and ot her manmal s. The human neutrophil «pged-eases,

el astase and cathepsin G have been inplicated as contributing to di sease

states marked by tissue destruction. These di sease states,jncl ude
enphysema, rheumatoid arthritis, 20 corneal ulcers and gﬂﬂwmwmmm’mmm
nephritis. (Barret, in Enzyne Inl:ibitors as Drugs, Sandl'&f i
University Park f ress, Baltinore, ( 1980)). Additional proteemses such as
plasmn, C 1 esterase, C 3 convertase, urokinase, plasm nogen activator,
acrosin, and kallikreins plBgckgnourod ef tha Imwerndiori ol ogi cal functions of

mammal s. In many instances, it is beneficial to disrupt the ' function of
one or nore proteolytic enzynes in the course of therapeutically treating a

manmal . 2 i ases include such enzynes as el astase (hunan
I eukocytlé?lfi%‘zg}f%éb‘%?’ﬁb plasmn, C 1 esterase) C 3 convertase, urokinase,

pl asm nogen activator, acrosin, chynmotrypsin. trypsin, thronmbin, factor Xa
and kal I'i kreins. 14 MAY. 2002 WO 99| F6926 PgT/ US98/ r 5185 Human | eukocyte
el astase is reicaaeEst pyenionsaaics HORRYE! eompquads that upgtiof asprateolytic enzyme

i nf i n i r bt d nunber of di sease
stalltofalsr?.ﬁrq gftg ﬁoeﬁta')l"s%hrglt %ﬁ%ﬂlgﬁo%%ﬁl%ndfﬁaﬁgﬁh{&géfi ne protease. Conpounds
with the ability to inhibit the activity of these enzynes are expected to
have an(ﬁqr]ti-i nflammatory effect useful in the treatment of 5 gout,

r heumat agd At itis and other inflammat ory diseases, and in the treatnent
of enphysema. Chynotrypsin and trypsin are digestive enzynes. |nhibitors of
t hese enzynes are useful in treating pancreatitis. |nhibitors of urokinase
and pl asm nogiteastsiavaengymas thatidedvegiproteins atsingle: gpasificepsptideberals| Prateaseh

di sease state such. as_beni gn.prostatic hypertrophy., prostatic rci poma
and psor§4 esaé‘ss‘ﬁjed?ﬁ' o _goé’rrigr‘igerb‘fﬁlf‘%s%esef‘ﬂ?’otﬁ{?rl R 8@%%’8?’@?“3 ?feﬁ’?‘iY e in
henpst asihgaRestotdsRTCaFpets el JaBioR Rt 25 ATIFE (11982)Pr Plotdabes arddsersal o
nunber of effects on platelets, endothelial cells, snooth nmuscle cells,

| eukbeytavariethe! biekagical agityitirsusushas digestiana forpration anddiseriyionef ipodtelotsade
L1 ou9" SR ) LRl R St e B FRlA ™
damage t#sy@aeewithal dusntRf of discauesthtaSindhan £ldo#se Inah®d4lS The human neutrophil
proteases, elastase and cathepsin G, have been implicated as contributing to disease states
marked by tissue destruction. These disease states include emphysema, rheumatoid arthritis,
20 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 esterase,
C-3 convertase, urokinase, plasminogen activator, acrosin, and kallikreins play key roles in
normal biological functions of mammals. In many instances, it is beneficial to disrupt the
function of one or more proteolytic enzymes in the course of therapeutically treating a mammal.
25 Serine proteases include such enzymes as elastase (human leukocytej, cathepsin G,
plasmin, C-1 esterase, C-3 convertase, urokinase, plasminogen activator, acrosin,

chymotrypsin. trypsin, thrombin, factor Xa and kallikreins.



15 to a series of biochem cal events that converge on thronbin. Thronbin

cl eaves fibrinogen ultinately |eading to a henostati<c®plug (cl otfor st M&hjiN?
potently activates platelets through a unique proteol ytic cleavage of the
cel | surfapg édueosgpi N receptor (Coughlin, Sem nars in Hemat dcraysesisiss
(4):270-277 (1994)), and autoanplifies dts own production through a

f eedback nmechanism Thus, inhibitors of thronmbin function have therapeutic
potential in a host of 20 cardi ovascul ar and non-cardi ovascul ar di seases.

Factor Xa is gnother serin rotease ip, the, coagul ati on t hway. Factor Xa
associ ates wi H“‘Fﬁgf"ﬁﬁ"q(}ﬁ eiaﬁg”%‘aﬁ F?q&ﬁ‘?d;w QOB'HB‘%’SH%‘H%‘?"& l‘g‘gﬁ%?"ﬁgé‘ 1 Sy
form ng @fiRmetdtoR AR DS € £ &AM Biting ERbse B KhinBBDé MASRsE QBTRE EKalRBiin €PRVEr t S
prothrombin to thronbin (C aeson, Blood Coal ul ation_and Fi6rinolysis

5: 411- 43@0othel Gompn npFoadil seBhopr@teatsadeAmpqusds avith the allipy joishipit the sctpvaypp|

atvan gk Bys - apben 20 ARlehl B Rty LA arRel Pl Bhe Bt of i

i nhifi t ogsutghédmatoidartitiiis &iddthdr irfRmimaiery diseassyind igtieereatmenof dogftyesmbs and
Topol, C.rculation 90(3):;1522-1 S36 (1994):. Harker, Blood Coagul ati on and
Fi bri nol GBYmomyRsaLaps tryfsirsare digestiye erpymes. [nhipitors ofithess saymes #agsefy! in

t hod | L AL i o - . ,
T o A ALARRL AN OF o RS R GHE PN SRR b5 fecElese
or par an®gessiveccetltopomth disebsesxanspdueh apbenign prostatiabypeetoptyt, prostatic gagindma

emtter, In-111, can be 14 MAY 20D2 WO 991 26926 3 PCT/ US98/ 25185 enpl oyed
as an i nYipf§Nayent for detecting thrombi Thakur M L. et al., Thronb Res.

9: 340 (1976) . TROWRHS pfthedd: thror5OL AR 3320 SR Bole ek R dasisTAA thIARAELE! ! ©
enzynme strept okl nase abel ed W th *58m has  Deen proposed as an i nagl ng
agent {ahsamgpltifaGoriitprasin, Mduced ashhbeoeX offe8GJn) plattlets, Enduthelidb ceith, mgockhmai ns
of Staphyl ococcus derived protein A | apel ed w Q'Sth anma em tters,

| -125 anfupcly ‘,S-lﬁ%@yﬁééﬁe ura&&a%g*.angna[j fAfea caggage theopedn
No. 5, 01 ok [E=Yar ' 2V 2§ fei G
e e R R S s TS

pr oposedofiasmay ngoageatntislia Barfyer, demagd to, veissed waHatoe tissuddactbr flebs@Aads

19 ; De t al., US Pat. No. 4,6 980, 148 990)). T f. th
bar hrmgnt § ST PIESPTIFeh GRS, DGLAQOVSTaS BBy | MR PR A csS APHASER
acid in prRggil %ﬁﬁﬁé%@ﬁ%&ﬁ@ﬁqgs t%nmwnsar};o%erm?%gﬁeﬁcpma{ewmgw S

for acute myocardial” infarction h een reported Roos, A et al., Int.
J. Card. uniqagipngedyti@sleavdgeddf thy celRadifadeathedrebinanecemer EPoughbnj Sahingrs abel ed

mob s HBBPIRol YR D ot G B kB B o,
Chem SOCmedhahidkS 54103 (infidibrs SARFRMYNE furRBBA HdVé tierdseulie fRGRBPKAZ 'Pnbstsoft hat

reversibly inhibit the serine proteases human | eukocyte el astase an
por 20 ne pardiavesaular anll agn-gardiovasculdEdisegsean Publ i shed Application 363 284

Soi 551 1 6 am dE2gPbap FOHRG Qs Erherss ihper e HieE Rl J3GERE SiPHHE ogen
or a subsfifht fdé@e vaahBAluriBh 8pHespholipid 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
25 Fibrinolvsis 5 (Suppl 1):S47-S58 (1994)). Inhibitors of factor Xa are thought to offer an
advantage over agents that directly inhibit thrombin since direct thrombin inhibitors still permit
significant new thrombin generation (Lefkovits and Topol, Circulation 90(3):1522-1536
(1994); Harker, Blood Coagulation and Fibrinolysis 5 (Suppl 1):S47-S58 (1994)).
In vivo diagnostic imaging methods for intravascular thrombi have been previously
30 reported. These imaging methods use compounds that are detectably labeled vx;ith radioactive

or paramagnetic atoms. For example, platelets labeled with the gamma emitter, In-111, can be



20 Australian Published Application 86245677 al so descri bes pepti daée[’ MAY 1002
I nhibitors having an acti-vated el ectrophilic ketone -moiety such as
f I uor onet hyl ene ketone or a-keto carboxyl derivatives. Brown et al., J.

Med. Chem \\3(? ) 1261 ( 1994) describes orally active, nodRaksas@s
I nhibitors human | eukocyte el astase hich contain trifluoronethyl ket one

and pyridinone 25 noieties. H Mack ~t al., J. Enzyne Inhibition, 9:73-86
(1995) describes rigid am dino phenylal ani ne thrombin inhibitors which

contain a pyridinone noiety as a central core structure. PCT International
Publ i s h@mp&mﬂduaea@ iagipgagent (1 degcinsibrameid Thokurdvinbne @0 Thswpolesd8:34avi ng

the formua. pobed F%%Y Rp%%%]o&) c%% gﬁ%é?)) PCfrE{et%g%%n%%{@?gmﬁ%ue&?ok}(‘@&se A
RZ( CH2) 'fabeﬂdal)ll(tmpﬁﬂ(h&‘%dh prqpsagdAsh Ghﬁgmg agend(Ra3Ag, THS) baterRNd 8,4hgdsDgen,

opti onal substituted phenyl ht h phenyl no- or cI|c 5
het erocﬂ:%lg 3)- risdtbr “8é°ma'PFﬂ€$if’P O%F@fffaﬁféﬂ%ewgg P@?Méﬁ

C7_ Z b| r g‘gﬁ%@qn Iy kwl

cyc oal ky or trW%r%é?g?ret%hYﬂ %srbegneogkééaelﬁlngm?éalﬁga I—gd(g Pat%jf |V
where YN mnrﬁﬁje(rl% hyd Mm;qclqmal gitibodied hatinBGpesifibityl fogBbrin (in dOntrastitb near
or branched al ky tional Published lLicatio W)97| 3

0 5ol oo dBBpRFTIARS HESE MO AL TR E RECTIBISEH o IR EALHABIE! ¢ dhpHohds
are di sglasewd @, dza ,825¢1991)f Deard MDY ENBatt No0ADB0,138¢1 95HRCTAL G& of the

t hronboti ¢ 15 occl usi ons.
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. er al.,, Int. J Card Imaging 7:133 (1991)). Radiolabeled and
paramagnetically labeled alpha-ketoamide derivatives have also been proposed as thrombus
imaging agents (Abelman et al., U.S. Patent No. 5,656,600).

Edwards et al., J Amer Chem Soc. 114:1854-63(1992), describes peptidyl o-

15 ketobenzoxazples that reversibly inhibit the serine proteases human leukocyte elastase and
porcine pancreatic elastase. )

European Published Application 363 284 describes analogs of peptidase substrates 1n
which the nitrogen atom of the scissile amide group of the substrate peptide has been replaced
by hydrogen or a substituted carbonyl moiety.

20 Australian Published Application 86245677 also describes peptidase inhibitors having
-an activated electrophilic ketone moiety such as fluoromethylene ketone or a-keto carboxyl
derivatives.

Brownetal.,J. Med. Chem. 37:1259-1261 (1994) describes orally active, non-peptidic
inhibitors of human leukocyte elastase which contain trifluoromethylketone and pyridinone

25 moieties.

H. Mack- et al., J. Enzyme Inhibition, 9:73-86 (1995) describes rigid amidino-
phenylalanine thrombin inhibitors which contain a pyridinone moiety as a central core
structure.

PCT International Published Application WO 97/01338 describes pyridinone

30 compounds having the formula:



NH N'N- Y H PCT Published Application WO 96/ 18644 descri bes corrpou1nzblg1AY 100
havi ng the fornul a: 1 4<MAY 2002 WD 99126926 R3 OHe HR-X-N~ NH RZ H
O wherein Het is selected fromthe group consisting of 5 RS RNOI N O
and R3 is sphgsh&fefromthe group consisting of: H2ZN\ / NH HpNr/ddbsMigand
and PcTius9sns~ ss 1'l R~ HOI M OHZK NH | The conpounds are descri bed
as specific inhibitors of thronbin. A need continues to exist for

non- pepti di ¢ conpounds that are potent and selective 10 15 protease

i nhibitors, and which possess greateryi hy)ai lability and fewer
side-effects than currently avail aljl e prot @gase i nhibitors. Accordingly, new
cl asses of potent protease inhiit 'ﬁzed by potent inhibitory
capacity and | ow manmal i an toxiciMy, lare potgntially val uabl e therapeutic
agents for a variety of conditi offs, Pncl udi ng treatment of a nunber of
mammal i an proteol ytic di sease states. Suhmary of the Invention The present
invention is directed to novel am noguani di ne and al koxyguani di ne conpounds
havi ng Fw&&wﬂlft',Rb@t:@zvklcel,Rosm{,@v(wg,gtcarﬁhmq@cesses for preparing
conpounds of Formula VII. The nove conﬁgunés of the present invention are
pot ent R'is R(CH,),,, (R")(OR*)CH(CH,),, (R%),CH(CH,),, and R°O(CH,),;

R? is hydrogen, optionally substituted phenyl, naphthyl, biphenyl, a mono- or bicyclic

5 heterocyclic ring, COOR®, C, , linear or branched alkyl, C, , cycloalkyl, or C,_,, bicyclic alkyl;
R3 is hydrogen, C,, linear or branched alkyl, C, , cycloalkyl, or trifluoromethyl;

A is one of:
NH
R
NH; NH; /[L
~N N N—Y
H
N
] R4
trans -
] i v

where Y is hydrogen, hydroxy, or CN; and
10 R° is hydrogen, or C,_, linear or branched alkyl.
PCT International Published Application WO97/30708 discloses pyridinone compounds

of the general formula:

3 3
R xR o R4
w I T
N N Vv
H H
o

RS

The compounds are disclosed to be useful for inhibiting thrombin and associated thrombotic
15 occlusions.

PCT Published Application WO 96/18644 describes compounds having the formula:



1 4 MAY 200Z WD 99126926 6 PC T/ US98/ 25185 inhibitors of proteases,H MaY 2001
especially trypsin-like serine proteases, such as chynotrypsin) trypsin,
thronbin, plasmn and factor Xa. Certain of the conpounds exhtbtt
antithronbgyg ogedossty via direct, selective inhibition of thpefkdsrsms are
i ntermedi ates useful for form ng conpoufds having antithronbotic activity.
Al so provided are nethods of inhibiting or treating aberrant 5 proteolysis
in a manmal and net hods of treating thronbosis, ischem a, stroke,
restenosis or inflammtion in a mammual by adnjnistering an effective anount
of a conpound of Fornmula VII. The invention jN¢ludes a conposition for
inhibiting loss of blood platelets, inflibitfng formati on of bl ood pl atel et
aggregates, inhibiting formati grenf filrin, linhipiting ghronbus ~ 4
formation, and inhibitRag-%mYl us INN imya mamal , conprising a
conpound of the invention in | phar naceutfi cal Il acceptabl e carrier. These
conpositions nmay optionally include'%ntidbagul nts, antiplatelet agents,
and t hrowhedkeitt i c agents. The conpositions can be added to bl ood, bl ood
products, or nal j an orgaqf in order to Fffect the desired inhibitions.

Al so provi dedtghHs saisCirg O the; EARmEAnSISHI®PL t r eat i ng aberrant proteolysis in
a mammal , 15 and gethods~for treating nyocardial infarction; uynstable

angi na; stroke; r gt engsi s; deep vein thronbosis; disseninate'c?l7

i ntravascul &;.C0 | a n caused ,4sepsis or t ast@si s;
henodi al ysi s; cgrdi dpul nonary bypas SuR ery; adult respiratory i stress
syndrone; endot fxi c ghock; rheumatoild arghritis; ulcerativeglcolitis;

i ndur ati on; §1 3% hyper coagutabit y~dur i ng,ghenot ; hei mer' s

di sease; Down's syindrome; fi’brin 20 fdimation i the eye; and|jwound

heal ing. Qther us& of conpounds of tHe invention are as . an@icoagul ants
ei ther enbedded jn qr &h sically linked.to materials used in the

manuf act e ol Sﬁk\‘ﬁege% rﬁgkéedgrf’ﬂp g?’ﬁl?&“%f?f‘l ection, blood circulation, and

bl ood storage, such as catheters, blood dialysis nachines, blood collection
syringes and tubes, blood lines and stents. The invention also includes a
nmet hod for reduigi t hronbogemb| t Yy N a surface i nHAg a _Rdmal by
attaching to the suffface, either covalféntly or noncoval ently, a conmpound of
the invention. In.afQther aspect, thelpresent invention includes

conposi tions which are~yseful for i o i magi ng of thrombi~n a mammal ,
conprising a conpound off the present i'nvention viideh i s obpable of being
detected outside the bgdy. Preferreqd arel ~ conpositions egosqutsing a 30
conpound o f the presént inventio a detectable |label, such as a

radi oactive or paranmagnetic atom 14 MAY 2002 WD 991 26926 7

The compounds are described as specific inhibitors of thrombin.

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

10 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.

Summary of the Invention

15 The present invention is directed to novel aminoguanidine and alkoxyguanidine
compounds having Formula VII (below). Also provided are processes for preparing

compounds of Formula VII. The novel compounds of the present invention are potent



I n anot her aspect, the present invention provides diagnostic conpoéhﬁr%ngmz
which are S useful for in-~vivo imaging of thronbi in a manmal, conprising a
pharmaceutical fv acceptable carrier and a diagnostically effective anount

of a conmpowyleogdees@mposition of the present invention In angidigiseaspRst .
the present i1nvention includes nethods %hich are useful for in vivo i magi ng

or thronmbi in a mammal . Detail ed Description of the Preferred Enbodi nents
Compounds of the present invention include conpounds of Formula YlIl: O Rl12
R-3R~-4 R-5 NRa R 7~ ~ Het N ~N~N/.RP VII.NHIn \-AthF? Ra R. 10 or a
sol vat e, HYRIFIP 8T BetS3per FRETANY CWpSIR IKE YEIDF AREASER P S RSP WBPLIY R RPN R

is alkyl thrSM{Bth%lalﬁbﬂin arfHEBaKK Y Kb fith @ddnfitithds b DatithramBbuc ARt ¥la
het er ocycl e or heterocycl oal kyl, any of which nay be optionally

subst i t utizdct, Feleanveghibition@fThrombiip-or arg\irrmedigtesusen rdpmibg sdmpphedse RZ

i s hyd | kyl | Kyl |, _hydr o~~~ Lkyl.. IS .

oo o & BERne Batitrom BB athyiou s ebided e pamods HBiing P reating sbermagy o
car b9xyai6+d{édly§9 it nan$m& &8 Ghetitbdk lof eAtiify BFdMBbsE) ehdhiadrokE, BsBBosis &5 Rz
N ~Rs O where PCT/US98/25185 Rs R N O and OR, R and RS are

i ndependinflammayjer mgemamyiak by admipistaringan effegti xeamount of k gampourshof kommula,
substi tug/eﬁl aryl, optionally substituted aral kyl. optional Iv substituted
3 .

The invention includes a composition for inhibiting loss of blood platelets, inhibiting
formation of blood platelet aggregates, inhibiting formation of fibrin, inhibiting thrombus
10 formation, and inhibiting embolus formation in a 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,
15 and methods for treating myocardial infarction; unstable angina; stroke; restenosis; deep vein
thrombosis; 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
20 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 storage, such as catheters, blood
dialysis machines, blood collection syringes and tubes, blood lines and stents.
The invention also includes a method for reducing the thrombogenicity of a surface in
25 a mammal by attaching to the surface, either covalently or noncovalently, a compound of the
invention. )
In another aspect, the present invention includes compositions which are useful for in
vivo imaging of thrombi in a mammal, comprising a compound of the present invention which
is capable of being detected outside the body. Preferred are compositions comprising a
30 compound of the present invention and a detectable label, such as a radioactive or paramagnetic

atom.



heteroaryl, trifluoronmethyl, hal ogen, hydroxyal kyl, cyano, vitro,

car boxam do) al koxycar bony! net hyl, carboxynethyl, -COzR', -CH OR' qr M@?R?nbz
where Rx, in each instance, is independently one of hydrogen, alkyl or

cycl oal kyI wbeb8éds sai d al kyl or cycloal kyl groups may opti omedyoshsie one
or 5 nore unsaturations; R6 is hydrogen/ al kyl, aral kyl, aryl,

cyano(C~_, o) al lyl, hydroxy(C~ o) al kyl, al koxy(CI , 0)al kyl, nono- and

di - al kyl am no(CZ_, o) al kyl, or carboxyal kyl; R is hydrogen C, ~al kyl, or
C2~ alkenyl; R8 is hydrogen al kyl, al kenyI aral kyl, aryl, hydroxyal kyl ,
ami noal kyl , nmohoanayéraspes the Preeeﬁ ‘invePHPKPIOVidEs MaERP3IF fr?@(refmoawr high argy
car boxyal

ar al kyl , g%@y lﬁhmd i 1maigﬁ>;%fﬁg§]m§01§|azr§/ rhm)noalf}%? Arr%{hn%ﬁﬁqié&?,@gh zf%ké‘ﬁ’[!able

di al kyl an"cmoiaf kxydl a diagnastizably affkgtive aotout af acrdnﬂr&xdame:otra:loeihohmjehmprresdzrm
form(CHZ) Y-, where y is 2 to 7, preferably 2 to 5 while R and Rs are
defi ned at“"&BB(%’é 15 or R" and R S are taken toget her to form-(CHz)q ,
wheresq is 2t i

above or RZzZ grnénolgﬁ&g%gc? g{i%%’%%éé‘g‘e"? nedr,éﬁlltlg‘9 or m &?Gd&hla} sreq§§fgr§9|@§m(
bond) or imaging or fhrernbrialalmafimdl. while R 3 and R S are defined as above; X
is oxygen or NR9, 20 where RO is hydrogen, alkyl, cycloal kyl or aryl,
wherein said al kyl, cycl oal kyI or aryl can be opti onal ly substituted with

A koxycar bonyl | ar yDipigHleR A np&réq?cf&fcémh e B BRI oary1

acyl am no, cyano or trifluoronethyl; , Rb and R are independently
hydr ogen, al kyl, hydroxy, al koxy, aronxy, ar al koxy, 25 al koxycar bonyl oxy,
cyano or -COZR‘Cqmprdmedeoﬁhé ptesemalisvehtiorcineludalcimpourpl efi Formide iy | 1 4 NAY

200t 5 WD 99126926 Rf O ~O ~~0 Rd./ \Re 9 PCT/US98/2518S OR "' or RO O
where R and R are independently hydrogen C,. al kyl, Cz_6 al kenyl or

phenyl, R~ is hydrogen, C, _6 alkyl, kgnyl or enyl, Rs is hydrogen,
C, _6 allyl, C2_6 al kenyl or pheny %r al Iy or c _6 al kyI nis
fromzero to 8RLandzm| zer 0 23 A pL&ferre oup of
conpounds falling wt \rnm/h?‘s}rtﬁlé\ npr nt N nveN ion incl Vg{a
conpounds of Formula YH wherei is one of C6_ e ar(C'R®) allyl, C6_,o0

aryl) C4_, cycloal kyl (C, _4)al kyl, het erocycl e or het erocycl o(C, ~ )aI kyl
V\herei n the heterocycle is a 5- to 7-nenbered nono- or 9- to 10- rrenbered
-cyélic dnetse hatey by dreteror pharnieatutically deeptablasalt terepf; winsgeinur at ed, whi ch

Cont ains lR; 1s allt]ﬁt %\r/cq H%WB c%gllogl%fﬁﬂcy[ z(l)lm:ny’l C%kyny %ryl',a‘na){algf thrf]:terocv cle or
heterocycloalkyl, any of which may be optionally substituted;
Z is -SO,~, -0CO-, -CO-, ~NRCO- or a covalent bond,
where R? is hydrogen, alkyl, aralkyl, aryl, hydroxv(C,.)alkyl,
15 amino(C,_)alkyl, monoalkylamino(C, )alkyl, dialkylamino(C, g)alkyl or
carboxyalkyl;

Het 1s selected from the group consisting of

RG
|

Rl N Rs R3 N (o]

X v

X T

™~ , and ™~
o 0

where
20 R’, R* and R® are independently hydrogen, alkyl, cycloalkyl. alkenyl, alkynyl,

optionally substituted aryl, optionally substituted aralkyl. optionally substituted



groups can be optionally substituted by 1-5, preferably by one, two or -
three of hydroxy, nitro, trifluoronethyl, halogen, C -~ alkyl, Cz. 6 'al kenyl ,
C6_,0 aryl, C,_6 alkoxy, C6_,0 ar(C,.6)al koxy, C,_6 aninoalkyl, C 6

am noal koxy, am no, nono(C, ~)al kyl am no, di (C, _4)al kyl am no, Cz_6

al kyl car bonyl am no, Cz~ al koxycar bonyl agi no, C _6 al koxycarbonyl, carboxy,
C, _6 hydroxyal kyl, C2_6 hydroxyal koxy, (C, 6)al koxy(C~_6) al koxy, nono- and
di- C ~ al kylanmo (Cz_6)al koxy, CZ_,o nono(carboxyal kyl)am no, bis(Cz_,o0
car boxyal kyl ) ami no, C6.,4 ar(C, _6) al koxycarbonyl, C2_6 al kynyl car bonyl,
C .~ al kyl sul fonyl ,he@a@, Kﬁm}&wtﬁﬁ%hogem@r@gkmpxIc?aﬂof, RG], carbékanfido,
arylsulfonyl, C6_,0 ar(C, 6) alkylsu1fonyl C al kyl sulfinyl. C _6

al kyl sul f onani do, @kkoxgcazbgryémethyh sarbereymethylo-GO¢RS, -EHQRK 9F s@RFonani do,
am di no, guani di no

e al.kyli.m noam nQ,. formlim noani-ng,, Cz~
car box~~al koxy, Cz_"%hdég%boﬂéaﬁbyI“}sg)aélglf’blgxg}%‘mg} %{’r%y nd, " 8§2hr¥51}' ogen, alkyl or

trifluoronethoxy, afychelkyl whdreigishiantkyl oAlycRARGLduby may @pebhadly HvOL: G
compounds i nclude conpounds of Fornula VI| wherein R 1s phenyl, benzyl,
naph®hyl , napht k~y|meempsatuigensgy| . pyri dyl net hyl, thienyl, thienyl nethyl,

qui nol i nyl or gui.pok i Ryl pet f { ch. tq | it by
one, tvo or 1 A ed opv bR Mk, T VL SR ERLI0E, I ESRRE AR
especi ally hal o, sulifox@eC,.,)dlkylVi6nd-00d di ARy ORGSR ,syalkyPoH ¢abOBARS 185
chloro or fluoro, nethoxy, netgﬁk, trifluoromethyl, cyano, nitro

met hy| sulRf dnlydrogam, foadkyloer et ino. Useful values of R include, for

o I, AT g SR

br onobenzyl ubro yl sulfo

di (t'nihfl uor om?pmﬁ)b&rﬁqulanﬁrdogi_pmybn carbdxiyhl}tyb_enzyl , rr:st hoxybenzyl ,
oty | a0 B R R GeA AR RITPERd) ARSI, Pl hamipsi
fornylim nOamnm%ﬂi?ﬂmin@ﬁ@l%/{%l?gmmEf‘@a%oxygﬁ(typoxyCar bonyl benzyl ,

et hoxycar bonyl benzy car box oxybenZyl, napht hyl et hyl ,

hydr oxynapht hyk RétandiR " erg¢dkeh tgptheetolfgim ~(EHs) o pehtrg lyne? by, prefambiyl2 to S,

chl orophenyl, 10, igdo nyl i chl or.ophenyl, bronophenyl,

trifluoromet hyf]}b]ﬁ y??gﬁ*etaﬁéy‘fl%’l?ﬂ 8RR Feny ! | di (trifluoromethyl)phenyl,

met Ryl phenyl, o RIMHNAIFOP &R Ydken @EMKMHBWWCHZ?!,L!WH}@WP@ﬁj“‘l('prefgﬂégfy%@eny| :

car boxyphenyl , aninophen}l, met’hyl am nopheny n- but'yl am nophenyl’,
ani di nopheny! whiledh? dndbBHeang/definedasghiovei noani nophenyi ,

aceti m doyl ami_nephenyls et hoxycarbo he ~ et haoxycar bonyl phenyl
car boxymet hoxfﬁﬁﬁn c?/k;laaﬁ%m ?logf eh{}’é#"%&}gﬂ%ﬁﬂt‘hﬁq{“%yﬁ (gﬁaeg%}%? oé?(cib 7,
cycl opentyl . AdefetabBneld, whnd RI> a@ RifeSe défiedideativej dyl , thienyl)

i soqui nol_i nyl, pyridﬁLnEthyl, i soqui nol i nyl met hyl, tetrahydroquinolinyl and
t et r ahy dPoIfixNes o thyl. More preferred values of R include phenyl,

2- chj,or ophenyl , 3- P 4- -
4-i owgophenyl , 4-met oc%p gn ?ﬁ%"gﬁ‘f’r?eﬁpﬁﬁygﬁg‘ﬁ%’ aﬁ@ %?@P&E@&M%ﬁlﬁ%ﬁgnyl ,
4-trifluoronet hyl phengtyl 2ad | beorapribraliyl substititedr whheamino, 4mohbslkplpmeny | |
3, 4-di chl orophenyl, 3-chl oro-4-fl uorophenyl, 3,5-dich|orthenI,

met hyl phenyl , 3- rialkyiepimyatkoxy. BYOxy My, alkaryqahany sf%ﬁ}’P‘b‘ﬁéﬁﬂﬂY}’

:iso ropyl phenyl , =i X , =L .
, 5- d!omelto %ylophe%yl ,éﬁlﬁ\.ﬁ)‘ny pE@hSX}?P(ﬁg‘}é l(-:%apg’r%y%ﬁﬂeédﬁgy %ﬁé{f}ﬂﬂﬂwomethyl,
- br onp- RYR hend/ Riearg| indSpendéntly ohyirogenh ylkph epdroxy? - atkdxy;, andoRy, aralkoxy,

rifluoromethyl phenyl, 2, 4-dichlorophepyl, 2-butoxy-5-(

, 1-4di met hy! praé*%wf%fﬁewﬁwy,gmw%ﬁﬁ%ﬁy4“,'he-r%- chl or o- 3- ni t rophenyl ,

- met hyl car bonyl am I - nyl, 3-cyanophenyl,
-nethylsulfonylphggsﬁ, eﬁ’é@?%gpgg ﬁg:gag,S-dichlorophenyl,

2, 4- di met hoxyphenyl , 2-net hyl - 5-ni trophenyl,

3-chl oro- 2- cyanophenoxy) phenyl ) 2-chloro-4- .. fluorophenyl,

3-chl or o- 6- net hoxyphenyl , 2-net hoxy-5-net hyl phenyl, _ 4-phenyl phenyl, 30
2- propyl butyl, 5-chl oro-2-nmethoxyphenyl, 2-cyanophenyl, ' '-(N

hydr oxy) am nophenyl , 2-(4-bi phenyl net hoxy) phenyl,

2- ( 3- bi phenyl net hoxy) phenyl, benzyl, 2 14 MAY 2002 n
(phenyl sul fonyl ) phenyl, 2, 4-bi s(net hyl sul f onyl ) phenyl,

2- chl or o- 4- met hyl sul f onyi phenyl . benzyl, 3-chl orobenzyl,
3-trifluoronethyl benzyl, 2-trifluoronethyl benzyl, 2-iodobenzyl,
2chl or obenzyl , 2-bronobenzyl, 3-fluorobenzyl, 4-chlorobenzyl,

2-chl or o- 6-fl uorobenzyl, 2fluorobenzyl, 2,3-dichlorobenzyl,

3, 4-di fl uorobenzyl, 2,4-dichlorobenzyl, 2,5-dichlorobenzyl, 5

3, 4-di chl orobenzyl, 2-nethyl benzyl, 5-chl oro-2-nethoxybenzyl,

2- cyanobenzyl, 2-(4-bi phenyl net hoxy) benzyl, 2-(3-bi phenyl net hoxy) benzyl,

(4]

2
4
2
3
t

1
4
4




Useful values of R, R' and RS include hydrogen, nethyl, ethyl, prop § MAY 100

chloro, brono, trifluoronethyl, hydroxynethyl, nethoxy, ethoxy,
car boxam do, nrtro, phenyl. cyclopropyl, hydroxy, isopropyl,

met hoxycar Ragydre98¢ NOXycar bonyl and benzyl. Preferred R andedirugysReiss
i ncl ude hydrogen, C, _,~ alkyl, and C-_tP alkenyl. A nost 5 preferred val ue

of R and R is hydrogen. Prefer ed RS groups include hydrogen, hal ogen,
C ,s alkyl, C3_6 alkenyl, C~ 5 cycloal kyl, trifluoronmethyl, and C, -~
al koxy, nore preferably C ~ alkyl, such as nethyl, ethyl, propyl or

i sopropyl. A particularky preferred Het, when and R are independently
sel ected to be hydrogen 1 thyl, is R s in®5 is selected from

the group consisting ef hy |r oger—Chet hyl , et hyl, [propenyl, allyl, propyl,

| sopropyl, butyl, R-sé&s 0 S-sec-but y(f, | sobwsyl , ol- pentyl, R-2-pentyl.
S-2-pentyl, 3-pent5~l -~\l- (2-net hyl )-butyl, R-2-(3-nethyl)-butyl,

| - (3-nmethyl)-butyl, F\E‘i-(ﬁerret hyl ) -butyl, 15 cycl opentyl, 2-pyrolyl,
3-pyrolyl, 1-hexyl, S 2-hexyl, R-2-hexyl, R-3-hexyl, and S-3-hexyl. A
particularly preferred Het according to this aspect has hydrogen, nethyl,
ethyl, propyl or isopropywhes R%nd Rf afedndepandentlydydmige® G,pelkyl €, Skendmd a
coval ent bond. A preferred R, gro I s hydrogen.. 20. Preferre nmpounds are
t hose of Fornula V11, wheP C"ﬁh%‘&%ﬁgi’&i%éﬂ-fa‘%}’ﬂ&za?‘%fr‘?y(?B‘FP*EéYg‘:@p’gB;V/ rogen,
(C, _6)al kyl. Preferred cogpoiipescwh ' 1,28 RriosfIpher @l Ry, i s
hydrogen or C, _6 al kyl, op '?%{ng IC§/6 ggﬁét] P?Eyﬁ %{I} one, two or |t'éhrlﬁ,

pref erably one, naffremizar, toffpandhl kyl ami no, di al kyl ami no, al koxy, hydroxy,

al koxycar bonyl , _ar onycarb nyl, aral koxycarbonyl, 25 carboal koxy, phenyl,
cyano, trifl uor%‘r%é%‘(’rﬁ’)‘}} T80yl ani no, py~i dyl, thiophenyl, fiiryl, pyrrolyl
or i m dazol yl . prferidir8Q0 3 WonRind6 $find it khdSABpe B8R Suicnahiveniia Ues

o e e Fotmpdunds of Fordmala VAT Wherein KV one o Cpog arlC,) By, Ce o aryl. C.

cycloalkyvl(C, ,)alkyl, heterocycle or heterocyclo(C,_,)alkyl wherein the heterocycle is a 5- to

10 7-membered mono- or 9- to 10-membered bi-cyclic heterocyclic ring that can be saturated or

unsaturated, which contains 1 to 3 heteroatoms selected from N, O and S. Any of these R'

groups can be optionally substituted by 1-3, preferably by one, two or three of hydroxy, nitro,

trifluoromethyl, halogen, C, (alkyl, C, c alkenyl, C¢ ,, aryl, C, c alkoxy, C,. ;o ar(C, ¢)alkoxy, C,

aminoalkyl, C,, aminoalkoxy, amino, mono(C,_)alkylamino. di(C,,)alkylamino, C,,

15 alkylcarbonylamino, C,, alkoxycarbonylamino, C,, alkoxycarbonyl, carboxy, C,,

hydroxyaltkyl, C, ¢ hydroxyalkoxy, (C, oalkoxy(C, ¢)alkoxy, mono- and di- C,, alkylamino

(Cygalkoxy, C,,, mono(carboxyalkyl)amino, bis(C,.,, carboxyalkyl) amino, C,.,, ar(C, )

alkoxycarbonyl, C,. alkynylcarbonyl, C,¢ alkylsulfonyl. C,, alkenylsulfonyl, C,,

alkynylsulfonyl, C,., arylsulfonyl, C,, ar(C,,) alkylsulfonyl, C,, alkylsulfinyl, C,,

20 alkylsulfonamido, C,_;, arylsulfonamido, C, ;4 ar(C,_¢) alkylsulfonamido, amidino, guanidino,

C,. alkyliminoamino, formyliminoamino, C,, carboxvalkoxy, C,, carboxyalkyl,
carboxyalkylamino, cyano, triflucromethoxy, or perfluoroethoxy.

An especially preferred group of compounds include compounds of Formula VII

wherein R' is phenyl, benzyl, naphthyl, naphthyimethyl, pyridyl, pyridylmethyl, thienyl,

25 thienylmethyl, quinoliny! or quinolinylmethyl, any of which is optionally substituted by one,

two or three optional substituents listed in the preceding paragraph, especialty halo, such as



phenet hyl , 2-hydroxyethyl, 3-hydroxypropyl. 4-hydroxybutyl, carboxyneMA-20]
and car boxvet hyl Mst preferred conpounds are those where X i s oxygen
Preferred conpounds are those of Formula VII, where R~ R', R° and R'S”

are 5 10 1xy 5}533 ﬂdently one of hydrogen, C,_6 al kyl, C~ o] ﬂh(/gsgg)zaidgw
C6_,0 aryl, ydroxyal kyl or Cz_, ®arboxyal kyl . Useful val ues of R Z,

R', R' and R S |nclude hydr ogen, nethyl, ethyl) propyl, n-butyl, benzyl,
phenyl et hyl , 2-hydroxyet hyl, 3-hydroxypropyl, 4 hydr oxybut yl ,

2- car boxy th |, ~3-carbgxyeth nd.4-car yl. Additional preferred
conpounds PR ph etk Bewf RGP Rk P bR re L R P
where y i gimethfle@i@yred values of R, Rb and R in Fornula Vfl are
|ndependently E;%/drogen hydrqu C,_6 alkyl, C, _6 al koxy, cyano or -COZR',
where R ", eful i yebeesneke R'j mclydef @fa@famiﬁebmzyt flyerorenzyl, chlovopenadl ky|

b | | I f
rethyl e ?@%ﬁé‘{%?ﬂﬁ‘ﬁhk’%%&? rortRohi b elfftordBeAiflefiy, MEASIARIIRARH,
Rc&cazmaléahﬁwgf@aaﬁm)ww” et?ylbéx’agl m-iﬂityt Ipeetydr mgﬁg&yﬁmdytlhnﬂliﬁl&hoﬂ&;enm and
are eac rogen SO retrerre a an e o
e R R droSherdy | rgarboy bRl BCBERED FaGnyamAbE Rz Ay t%sa@?%’rgaenﬁw as

above. %Rxhcﬁmb 1an%u§udt%se v CORm hﬂ@@éﬁu&%b ndyi, OQ&n%dgye ot eﬂfﬁ?

noi eti es, e resu ] conpou $ are pr rugs t Rat possess
for nul at i enetlanxgcdrbomylberdzghi éthoyycatbanglbemyl,s carboxymethoeftenrydd naplhthglnfmhyleach

of Rd, R  and Rs dro thyl, and preferred val ues for R

i ncl ude bémwywhﬂfyg%fthasﬁt Wclawf@gtﬁ@d Fyglapentymethyly, m»& &hlgrepheny], ude
fromgero I r 0)

or 218 pr afodbpepsT2 HEHSIGHRAPE ol GRegE! BithrdmedPInERA, pRABIRIANIRERIE)

2. 25 1In kit(eriﬁmmmpﬂwf)phewd methylpbeny$ mbusyidhenyds mcﬁhokyplmayb dxmcmox_yﬂuenyly
?00? WO 9 926 .14 rnp9sn ~as Accordin to parti rl eferred
ropect - pIBSRILRSRE CORTOIRED o R RRRETY. Wy EYREIaPaeR | oF bBiamionkeny s

substitutc,ni & st
R

al | hydr ogrm’ihOECArbneryﬂtplmnef ermMyasqbenylphsn)d; r eatbedy metleouy phanyirp onapdshyier e

nyar ddon, Feroshioediyt ey, i ppoibest ohgBon sefil Vi ifkloae Piidle) |

hydr ogen. t}ﬁeﬁ)ﬁ?f SB&lﬁgoﬁ’ﬁﬁ,u ppﬁfdyfn%m}qy ngﬁqlhﬂéhxln:ﬁﬁl%&ﬁ Yétl‘ihydroqumohnyl and

tetrahydroquinolinylmethyl.

More preferred values of R' include phenyl. 2-chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 4-bromophenyl, 4-iodophenyl, 4-methoxyphenyl, 4-methylphenyl,

20 2-trifluvoromethyliphenyl, 4-trifluoromethylphenyl, 2-fluorophenyl, 3-fluorophenyl,
4-fluorophenyl, 3,4-dichlorophenyl, 3-chloro-4-fluoropheny!, 3,5-dichlorophenyl,
2-methylphenyl, 3-methylphenyl, 4-ethylphenyl, 2-methyisulfonylphenyl, 4-isopropylpheny!l,
3.4-dimethoxyphenyl, 2,4,6-trimethylphenyl, 2,5-dimethylphenyl, 4-vinylphenyl, 2-chloro-6-
methylphenyl, 3-bromo-6-methoxyphenyl, 3-chloro-2-methylphenyl, 2-chloro-5-

25 trifluoromethyiphenyl, 2.4-dichlorophenyl, 2-butoxy-5-(1,1-dimethylpropyl)phenyl,
3-nitrophenyl,--4-chloro-3-nitrophenyl, 4-methylcarbonylaminophenyl, 4-tert-butylphenyl,
3-cyanophenyl, 4-methylsulfonyiphenyl, pentafluorophenyl, 2,5-dichlorophenyl,
2,4-dimethoxyphenyl, 2-methyl-5-nitrophenyl, 3-chloro-2-cyanophenoxy)phenyl, 2-chloro-4-
fluorophenyl, 3-chloro-6-methoxyphenyl, 2-methoxy-5-methylphenyl, _4-phénylphenyl,

30 2-propylbutyl, 5-chloro-2-methoxyphenyl, 2-cyanophenyl, 2-(N-hydroxy)aminophenyl,
2-(4-biphenylmethoxy)phenyl, 2-(3-biphenylmethoxy)phenyl, benzyl, 2-



R-5 OR- Ray R3a R3s NRa R2t--Z' | ~, b \N~ X~ ~ ~RHH ~ I~ ~ Nkt M3Yi2oi@
10 or a solvate, hydrate of pharnmaceutically acceptable salt thereof;
wherein VIl Z is -0OCO, -CO, -SQZ-, -NHCO, or a covalent bond; R "~ is
R22(CHZ) k, where k is 0-4, (R22)(OR~z)CH(CH2)P, where p is 1-4,
(RZ°),CH(CH,)~, where k is 0-4 and Rz~ ¢ be the sane or different, and
wherein (R-~)~ can also be a ring 15 substituent on CH represented by C3.,
cycloal kyl, C~_,Z bicyclic alkyl, or a S- to 7- nmenbered nono-, or 9- to
10- menber ed bicyclic heterocyclic ring which can be saturated or

unsat ur at ed ' ai 7. hetifbRad-aiEenyaalifmlygfledyiom
t he group c%@g%s}mr}gﬁyg?&ﬁlﬁﬁb gﬁgiﬁﬁﬁgggl%@%gﬁP wherei n py?s 1- Z%RZ -
i s hydr ogenbeptydniichlopehsnngdt Btuflwaomethylbprayi.t 3rtrddnarpmpthythensil, Foedobsnzyd, 2-,
al kyl, C,.4 20 al koxy,, ;hal ogen rifluor hydr OH I :
napht hyl ; blcﬁlf?é?\ ney la?'StZrofntgg%ln‘éé'?%O&o r’%‘%%q?mc%‘dy%g)%ﬁﬂone QP@%’%%%W o
het er ocycl i gubtdHen¥¥li L-dechlorbiensyl} 314-Aifcbrébenzyl;12,4-didioro B3], WO- QBN 3Dy R
OORd Re 15 O Rn R PCT/ US98/ 2518~ where Rd and R are i1ndependently
hydr oged, C3s4-didhjerobenzyd, akmathylkanzphe i Fhlorg-2rmethaxybeesyl, c2-cyamoRenzyl,

and Rh 1 o APy PRERpenR bl A Hoh st hengbie, 2 GhERIE A RIRRY,
one of hydr agebis(ietnSisalfbnybeicl, 0-meansiaufmyitehnds Lohlom-ydtioAsiasaylbmnay,

R3° and R' are taken together to form - CH%]Q/ where y is 2 to 5 while
R34 and R35 laaphthaiqnybmethyl, %ﬁamﬂmyhmgﬂa woaphthalenddicen together to form

B o e P T T i 28 R
whi l e R®3 aBdnEBFyl@Iiﬁoldhe-fli-)rle_dlaﬁcthjdmmazdl@-jtﬁ ﬁu&:dlm-fﬁydr apemoling-85ylal kys-
A Usef Ul ol BnarBEsHHs S1-Bo e R T e -, STecthy Sl ond
ng~‘ iSSZR'AZE Wﬁﬁyﬁéﬁﬁl 5-SHeB51-8SRirlingIRBRRH A%benbs 2 U NEHEEROOL TBRE s WRREEH -
dimethyl-4-pyrazolyl.
Preferred values of R? in Formula VIT include hydrogen, C, 4 alkyl, C,.,, ar(C, ()alkyl,
15 Cero aryl, Couo hydroxyaikyl, C,..0 aminoalkyl, C,, carboxyalkyl, mono(C,,
alkyl)amino(C, g)alkyl, and di(C,, .alky})amino(C,,)alkyl. Suitable values of R? include
hydrogen, methyl, ethyl, propyl, n-butyl, benzyl, phenylethyl, 2-hydroxyethyl, 3-hydroxypropyl,
4-hydroxybutyl, 2-aminoethyl, 2-carboxymethyl, 3-carboxyethyl, 4-carboxypropyl and
2-(dimethylamino)ethyl, with hydrogen being most preferred.

20 Preferred Het groups include
R4
R3 Rs R3 N R5
B | \\(
N
~ N
o and 0

Preferred compounds are those where R?, R* and R® are independently hydrogen, C,
alkyl. C, ;cycloalkyl, C, ,, aryl, especially Cq o aryl, C,_,, ar(C, _)alkyl, trifluoromethyl, halogen,
hydroxyalkyl, cyano, nitro, carboxamido, carboxy, alkoxycarbonyl, carboxymethyl,

25 alkoxycarbonylmethyl, or cycloalkyloxycarbonyl.



(R2~) ~CH(CHZ) k, phenyl, or (phenyi)z CH Another useful class of con'ﬁ)ounds
is the enbodi ment wherein RZS is C ~ alkyl and particularly wherein R 2802
methyl, ethyl, propyl or isSopropyl Another useful class of conpounds it's

t he enmbodi nent wherein RZa is hydrogen or C,_a 20 alkyl, and X is O

Exenpl ary structures of conpounds wi thip, the scope of the invention include

the following. O NHHH/NNO-~SNNNHZ// \\ /] oo/ o 14 NMAY 2002
WO 99126926 | 6 PCTI US98/25185 ONH /N~ NCOS[ N~ ~NNHZ // \\ | H/ OO
/| OONHN~H~”»~\ S~ Nv _ONNHz O ~Ol ~HO\ N~ N-~IHz / \S N ~O

) Oty R R PR ) o O A
Ol ~H/ /mﬂu@bmleth@l Hymxwmthyl \me{@axym emoxm ddrbixamido, v@Ore, phenyl. cyclopropyl.
hydroxy, isopropyl, methoxycarbonyl, ethoxycarbonyl and benzyl.

Preferred R® and R* groups include hydrogen, C, . alkyl, and C, ¢ alkenyl. A most

5 preferred value of R? and R* is hydrogen.

Preferred R® groups include hydrogen, halogen, C, ; alkyl, C, ; alkenyl, C, ; cycloalkyl,
trifluoromethyl, and C, , alkoxy, more preferably C, , alkyl, such as methyl, ethyl, propyl or
isopropyl.

A particularly preferred Het, when R and R* are independently selected to be hydrogen

10 or methyl, is

[}

wherein R’ is selected from the group consisting of hydrogen, methyl, ethyl, propenyl, allyl,
propyl, isopropyl, butyl, R-sec-butyl, S-sec-butyl, isobutyl, 1-pentyl, R-2-pentyl. S-2-pentyl,
3-pentyl, S-1-(2-methyl)-butyl, R-2-(3-methyl)-butyl, 1-(3-methyl)-butyl, R-1-(2-methyl)-butyl,

15 cyclopentyl, 2-pyrolyl, 3-pyrolyl, 1-hexyl, S-2-hexyl, R-2-hexyl, R-3-hexyl, and S-3-hexyl. A
particularly preferred Het according to this aspect has hydrogen, methyl, ethyl, propyl or
isopropyl as R®.

Preferred values of Z include —SO,~ and a covalent bond.

A preferred R7 group is hydrogen.

20 Preferred compounds are those of Formula VII, where R® is hydrogen, C, salkyl or C
aryl (C, ¢)alkyl.

Preferfed compounds when X is NR® are those wherein R’ is hydrogen or C, 4 alkyl,
optionally substituted by one, two or three, preferably one, of amino, monoalkylamino,
dialkylamino, alkoxy, hydroxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,

25 carboalkoxy, phenyl, cyano, trifluoromethyl, acetylamino, pyridyl, thiophenyl, furyl, pyrrolyl

or imidazolyl.



/ | O 14 MAY 200Z WD 991 26926 1, ~ PCT/ US98l 25185 H O H NH N N-N~C: 1AL
| O as well as pharnmaceutically acceptable salts thereof, for exanple the
hydrochl ori de and acetate salts thereof. Exanples of novel individual
conmpounds f%lfl [ n% within the scope of the present invention pi-Ralddelesss

3- Benzylsu Ani no- 6- met hyl - 1- [ ( 3- ddan

i dt nooxypr opyl )am nocar bonyl methy | ]-2-pyridinone trifl a oroacetate;

3- Benzyl sul f onyl am no- 6- met hyl - 1- [ (2- guani di nooxyet hyl ) am nocar bonyl net hyl ]
-2-pyridinone trifluoroacetate,

3- Benz~I sul fon;SIuaabia Gal{u(szeﬁd?énmdmldgdmde@gml yagthylo cainibo psdpiet mphivl, 2bgnzyl. dt n
one trifl u

3 (3- et h RN SR A RO YRR P 5 A RN SRS RS FF BRSHAY bon
yl met hyl ] - 2- py ngoe peefdided édrﬁﬁd&ﬂﬂ@@x%&h@dc&»here X 1s oxygen

3- (Benzyl oxycar bonyl ) am no- 6- net hyl - lgH: guani dt nooxyet hyI ) ant nocar bonvl ne
t hyl ] 2- pyri dt Roeferred |Cf>m99‘|m§i§c@f~'a€ ese gerle| KU vaepd Ramifno-B- med iyl -are [ (
] B RN RhE St R SL AR DK YL PEAE %M%{, M 82 PYELBDARS! or

trtfldoro

3- (Benzyl gl feampkyARY NOUSefiEVdlNés df RCARGYRMI shdRUXyi¢IREP By drdpery Insakyipetiy et h
~~| }-2-pyri di nonetri f | uor oacet at e;

3- (3- Chi oPstmsihz PHosierlf Gspe) ahemiethiet 2y droxyethyly BrRY PRSI HyYLEHYREBAT bo
| et hyl t
3 (5 o BRI Rk by 1 AR S Bhblorproy), additpna) prefeed pompounds are )

nmocar bonyhssetwherd R 2wt iRt srenakehnoddtherno forat a(Céiz) where y 1s 2.
3-(2-Trifluoronet hyl berizyl ) sul f onyl am no- 6- I -1- (( ani dt nooxyet hvl ) a
m-nod®r bony| netligierred valpes Aok and R in ﬁmﬁgg’(fa%femdepen ently hydrogen. hydroxy,

3-(2- Iodoggnzan\@%f 51)(&}’3"535}90 8r MBI -Whdré R94RBAA ROAXNS W2 BIP 3nBPONY
| met hyl |- 22'Byr tdnoYfe tri’fl tor oacetate,

3- (2-Chl or@qbelﬂtgylcsm:)fcdxmywwuﬂlfbnzﬁlonﬁctalnbdnyl-[S(u&aglua\rulmhsrcdoﬁay@f’myﬂd)la‘mmhmﬁr bo
nyi met hyl ] - 2-pyridtnone 25 trifl uoropacetate

3I (2- Er lonﬁHéFﬁ%?Ps metsiy Fahi POPE: rﬁsPWl’-}lyd(’?’Ey gRIEHPYY neBRYet HEReant-ReCHrbon
t tat c
yl met hyl ] (%i)e'n Zl{iléswdl P& 'y thu‘gﬁqgﬁe ﬁytﬁ? mOf (%rcferred eglbodlments hRy l§ and R° are

3- (3-Fl uor onyl Y amo- 6 et guant d~nooxyet anm~nocar bon
yl met By | -e@elphiydrdgerone trifl uor oacet at e

3- (4-Chl or obenz Isul fon p- 6- (é@ ani dnogxyet hyI )am—nocar bon
yl net hyl ) - 2- pyri IGHBFF(%CC’F J%tq{]poﬁ %lllde}tqp groT& 0V pa ?/\% Sy

PCT/ US98/ 25185 i s

3-((2-Chl oro-6-fluoro)benzyl sul fonyl )am no- 6-net hyl - 1-[ (2- guani dnooxyet hyl |

amocar bonvi net hyl L~ ~pyr ~dnone tr~f| uor oacet at
3-(2-Fl uorobcnzyl suI anmo- 6- net hyI -1-1(2- an B’ét hyl ) ammocar bonyl
met hyl ] - ~' - pyr ~d i acet at e,

gul

3-(2,3-Dichlorob onyl ) am no- %‘- rret hyl - di nooxyet hyl ) am noc
ar bonyl met hyl ] - 22 dnone trifluoroacetate;
Rd Re

where R%R" are defined as above. When R?, R® and R¢ are ~CO,R", where R" is one of one
of these moieties, the resulting compounds are prodrugs that possess desirable formulation and
20 bioavailability characteristics. A preferred value for each of R¢, R¢ and RE is hydrogen, R is
methyl, and preferred values for R" include benzy! and terz-butyl.
Preferred values of n in Formula VI include from zero to 6, more preferably from zero
to 4, and most preferably zero, 1 or 2.
Preferred values of m are from zero to 4, most preferably zero, 1 or 2.

25 In the most preferred compounds m and n are both zero



3-(3,4-D fluorobenzy |sul fonyi)am no-6-nethy 1-i 14
- [ (2- guani dnooxyet hyl ) anmacar bony | et hyl | - 2- pyri di none trifl uor oac‘etmyezﬂ(}?
3- (2, 4- Di chl or obenzyl sul f onyl ) am no- 6- et hyl - 1- (( 2- guani di nooxyet hyl ) ammoca
rbonyl net hyl ] - 2- i dinone 10 trifl uoroacetate;

3-(2, 5-Di cﬁ%?éﬁégﬁw sul fonyl ) ani no- 6- et hyl - 1-[ ( 2- guani di ndoxXy et Ryl | ani noc
arbonyl methy 1]-2-pyrtdtnone trifl uoroacetate;

3-(3, 4-Dichl orobenzyl sul fonyl ) am no- 6- net hyl - 1- [ (2- guani di nooxyet hyl ) ammobca
rbonyl met hyl ] - 2- pyri dnone trifluoroacetate; 15

3- (1- napht hal eAytardinigyb 8 pafticuiarly preforréd aspe¢ty brovided 2rerrarpodnasoidemuid ) Hnmoc

5 (2 hapn PO PR SE1s SR OSSR Rt o2 praliehftimoonyet ny1 ) ani

ocar bonyl met hyl ] - 2- pyri di none trifl uoroacet at e;
3- (2- Met hyl benzyl sul f onyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl ) am nocar bo .
nyl met hyl ) - 2- pyri di none 20 trifl uoroacetBte;

3- (3-Chl or obenzyl sul fonyl ) - N- met hylam not 6- mggshyl - 1- [ ( 2- guani di nooxyet hyl ) a

m nocar bonyl net hyl ] - 2pyndt none tritl at e; .
3-(3,4-Di chlorobenryl sul fonyl)-N-neth | am no- 6- net hyl - 1- [ ( 2- guani di nooxyet h
yl ) am nocar bonyl net hyl ] - 2pyri di none I acet at e;

3- (2- Chl or ophenyl sul f onyl ) am no- 6- nét hyl
nyl met hyl ] - 2-pyridtnone trifl uoroacet at eg
3- (4- Chl or ophenyl sul f onyl ) anmo- 6- et hyl -1 -[ (2- guani di nooxyet hyl ) am nocar bon
yl met hyl ]X3s py R*ds mpdregér, i, attybar €} gtaeyl (G;. HElkghyridsRi, Rbayd R) aneiafidrydragenhhy| -
]lc | ;J gg%égggg/telgdérg ?T)écylgg;t] clt ?s%g']eclztg E:oasﬁxtg}?gc}lrllgglfnggv\}hex]e_lg‘-ig glurl])(sjtrirtltjlae% otr Ensubstituted
3-(3-Chl oy, L Lif Y1) 364 RO By iR QrY'C"iké'?'g Nidli;neo hyld@mpegay bon
yl met hyl | -%‘-}ggr%ﬂé?ﬁ%lhe tri’ﬁqjorgaget gte’; g Z-OIVE?H;WSE@"M%L HIRTROER

| f onyl pheRYaresilil Hydmgdeant no- 6- net hy |- 1- ((2- guani di nooxyet hyl ) ant nocar bony

imethy | j-2-pyridingne trifluoroacetate;

3- (2- Napht hal e%y‘?’ggﬂﬂ r&';"l‘?‘)pa?#ﬁ?-“ﬁ’-o %ﬁiﬂs%ﬂ!‘[‘k‘lﬁ-’é’&éni di nooxyet hyl ) anmocar bony
| met hyl ] -2-pvridnone 35 trifluoroacetate;

3- (4- Bronophenyl sul f onyl ) amo- 6- net hyl -

| - [ (2- guani di nooxyet hyl ) am nocar bo met hyl ] - 2- pyndnone trifl uoroacet at e,

1 4 MAY 2002 WD 99/ 26926 19 (PCTRYS98/ 'R54B5 R® g™ g% NR®

3-(4- Fl uor ophenyl ﬁml_t.qs\x{\) a - 6get hyt - 1- nt drmo%hyl&oammocar bony
| met hvl ] - 2- pyri dt none t retud X\N -
| noquet HWR)Carrrnocar bony
28

1-[ (2- guani di nooxyet hyl ) am nocar bo

3- (4-1 odophenyl sul f onyl ) affi no-16- et hyl - 1”[(2-
| met hyl ] - 2- pynd~none trifl uor dcet at e, R
3- (4 Met hoxyphenyl sul f onyl ) am no- 6- net hyl - 1-[ ( 2- guani di nooxyet hyl )arrf;?ﬁar bo
nyl ml: hyl ] -2-pyridtnone trifl uoroacetate;

3- (4- Met hyt pbsimpte shildre8 oif pRifneefticABY Bdepthble(sdh gheredflivhgey et hyl ) ami nocar bo
nyl met hyl ] - 2-pyridinone trifluoroacetate

3-(3-Trifl uor oﬁé%y@@@eny@@ul 3yt ARG or aseyakent bopdi2- guani di nooxyet hyl ) a

m nocar bonyl nmethyl Lz ridi non $i t\at e: . 2

3- (3, 4-di chl or ?Sﬁéi%yf%%‘% ’%ef%a‘ %rﬁﬁf%-hé{‘zhuﬁ{:g?@?()z-@ﬁée il Ao Xy YT ki noc

ar bonyi mewlhgte k 2s pyr arili RBna@an thel the Uah© o€ BifRkteit, and wherein (R¥), can also be a ring

3-(3-Chl oro-4-fl uor%phenyl sul fonyl ) am no- 6- et hyl - 1-[ &2- guani di nooxyet ry/l )a

mi nodar boRYaskiery Py CH rpresemisd by (ny PYdertidcerabisyclivalkyl, or a 5- to 7- membere

3- (4-1 sopropyl RO SRk, e RedBL wih e B SRORE%E LM ATEPCar
onyl met hyl']-2-pyrtdi none Tri or oacet at c, o

3- (13- FI uoand héivh contdignfydh ik me thbee Rtdiydtorhs fdlectedfromdha@ouy edMdjstihg ofiNic@r bon

yl met hyl ] - 2- gyrl di ?one trifluoroacetate) 3-(3, _

5-Di chl or B-B‘IH n%%% PéRi)arhersing wdediy| - 1- | (2- guani dt nooxyet hyl ) ant nocar bo

nyl met hyl ] - 2- pyy2e di [ iqf e henyl, syl

fonyl ) am no- 6- ?get 3}/] nglz)%f%‘g)h%é%f &#gpﬁggtgégﬁﬁeflggﬁgr\é@gp ggﬁégﬁ%g HS/QHIZ “bynd

gong 2_(|)_[1 i f lallfmrxgi’:\l:cm%@l]netrlﬂuororgethy}[, rk11y<|:lro§y, C(;OH, or _Cc(i)_NHz; naphtﬂ?]yl;I bip_t;;nyl: as- [;0 7- I

t h§,| i ) 2|_ gn qr@sll%qu xgl%pﬁ))? ({H{ﬂ%kgéﬁ%@eﬁ@g}ed}%&ydigl}'lxgtglroclycnl(i)cor)i(ggewhi)c/h 2:31 bensg&?ziteg gry e

3-(1- Napht hal enyl sul f onyl ) am- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl ) ant nocar bon

yi met hyl ] -2-pyridi none trifluoroacetate;



3-(2,4,6-Trinet hyl phenyl sul f onyl ) am no- 6- net hyl - 1-[ ( 2- guan 1.4. MAY 2002
i di nooxyet hyl ) ammocar bonyl et hyl | - 2- pyri di none trifl uoroacet at e; -

3- (2- Met hyl phenyl sul f onyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl ) am nocar bo
nyl met hyl) j dj none 30 trifluoroacetate; ”
3-(2,5-Di né% B%)Ar?g%yl sul fonyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooﬁ&lg%gﬁﬁl sammca
rbonyl net hyl ] -2-pyridi none trifluoroacetate)

3- (2- Fl uor ophenyl sul f onyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl ) am nocar bo
nyl met hyl ] - 2- pyri di none trtfl uoroacetate; 14 MAY 200Z _ WD 991 26926 2~
PCT/ US98l 25185

3- (2- Chl or 0- G net hyl pheR donyl ) ammo- G net h - 1-p(2- grandnooxypr opyl ) anm
ocar bonyl methylj-'_' pyrid+non | uor oacet at
3- (3- Brono- G net hoxyp fonyl ) amo- et h - [ (2L =uant dnooxyet hyl ) am~

nocar bonyl met hyl ] -2 pyrpqnone™trifl uoroacet at e;

3-(3-Chl or o- 2- net hyl nylreul f onyl ) am no- G net hyl - 1- [ ( 2- guani dnooxyet hyl ) am
i nocar bonyl nethyl]-2 pyridinone trifluoroacetate;

3-(2-Chloro-S-trifluoronmet hyl phenyl sul fonyl ) am no- 6- net hyl - 1- [(2 guani di noo
xyet hyl ) am nocar bonyl net h d di, H@ﬁgg e,

3-(2,4-Di chl orophenyl sul f%’lrt]]%rle)q{a%ﬁlg 2et yf‘aélnlﬂ?((ag@%%gﬁﬁ;@ isﬁlo xyéf alkenyzlir%r noc
ar bonyi nmet hyl ] - 2- pyr i dnonghehdl, Rf ishydrogenCqt alkel, C3; {1keny! or phenyl REis hydrogen

t nyl phenyl sul f onyl ) am no- |-1-](2-guani di nopxyet am_nocar bony! net h
yl { 2 py)r/i di noneyt zi fl uorg ﬁ"ﬂy 26 @Lfénﬁ'l %LRE}EWI @‘?ﬁy's ar;}fky)l or Crealiyl,
|, 1-dtgmet hyl pr ogy| phﬁmahatﬂsf mﬁ&e A ffxt&) B g'ﬁ'ﬁyd}oé&zcgéuﬁﬁﬂ"dtz 0RX%EkAN)

am nocar bony! net hyl]*2- pyri di none roacetat €;
3- (13- Nt t r apheny hgdidoxgatil) anRi’rcnndBR‘Fbﬁrbyikeh-t{ageZhwarfodn H(ﬁﬂ,y,et whkdeanis Bac & bon

y! met hyl ] - 2 Ldt triflu cetate;,,

3- (4- Chl orghie %‘IE tatngg{%gﬁ‘iﬂ @“F‘gﬁ?%"é(ﬁn HR 6.3 Ry re tekentogether; 1o fago (i Ayt ) am
t nocar bonywnat-:*aylé]n@swmwﬂm & bararz hﬁ}r 36 B & or R** and R“ are taken together to

3- (4- Met hyl car bonyi am nophenyl su - guani dihooxyet hy
') ami noc arfbcrny—l(@ﬁt,hylv}'heze 2B Wrbodd}mnle4,t whifel Rlﬁmodiﬁgstabdgsﬁned as above,

3-(4-rerr-Butyl ul fo m noz G ne ani di nooxyet hyl ) am noc
ar E)onkﬂ met hyl i/ gn KYCEP%% %&mﬂ{‘gy@amﬂ[ &2 i, yethyl)

3-(4-Trifluor orrmmg,,gg@,rygowlaﬁl@nyl ) am no- G net hyl - 1- [ (2- guant di nooxyet hyl ) a
m nocar bonyi net hyl ] - 2pyri dt none trifl uoroacet at e;
3- ( 3- Cyanophenyinssizémrtgl2) ani no- 6- met hyl - 1- [ ( 2- guani di nooxyet hyl ) am nocar bon

hyl d fl . -
o ot hyt sul 1 O PRGAIE G PBISS S mtkodimemipihesein 75 ag‘iPé’Pr‘&P‘rPcS’S%‘iéf%?r) an

nocar bony! geg el L?SCRIY r§ugb195§n3f tbinbbbHs Oﬁcﬁl@a&ﬁbodlment wherein R? is Rzz(2
3- Dansyl am no- 6- net hyl - 1- [ (2- guani dnmooxyet hyl ) am nocar bony! net hyl ] - 2- pyr| di

none trif|(R5e@HECH)e;pheayl, or (phenyl),-CH

3- (Pent af | uor op | sul f.on [ no- G uanj di.nqex m-noca
“bonyi met hyl ] - ABITERH R HeC g GoGBP U s embodimBA &R IR E Yal HTnE
3-(2,S-Di CE&@E@ER@%&%&H RENY Ik @&yﬁpwyhaéxs&prbb@ guani di nooxyet hyl ) ami noc
ar bony! nethyl |- 2-pyridi none trifl uorodacefate

3-(2-Ni trophenylAsloﬂfeongdﬁ)la;ﬂﬁSﬂoﬁ@muhéﬁlltSlthP (smbgdnmndwh@m%%lhymrammé‘aﬁ bon

y! met hyl ] - 2“\ e35tr|fluoroacetate
3-Di (4-n~ ~t § g’?{. ?onyl ) am no- G net hyl -1 -[ (2- guani di nooxyet hyl ) anmocar bo
ny! mepdyl ) - 2- py B‘(@ﬁlﬁﬁﬁe strlidthited YT RREMbAME; within the scope of the invention include the
following.

0 y NH
-~ Nao O /”\
S N/\”/ N" NH,
ANl H
O O P (o] .
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3-(2, ~- D~net hoxyphcnyl sul f.onyl ) am no- 6- net hyl - 1- [ ( 2- guandt nooxyet hyl

| anmocar bonyl net hyl ] - 2- pyndnone t nfl uor oacet at e,

3-(4- Propy%ghg& quonyI)annD ti-methyl-1-[(2-guani dmooxyetbyl | 3gmngar oonv
| met hyl ]-2-pyndnone trifluoroacetate, %6

3-(2- Met hyl - 5-ni t rophenyl sul f onyl ) am no- 6- net hyl - 1- [ ( 2- guani dnooxyet hyl ) anm
ocar bonyl met hyl ] - 2- pyri di none trifl uoroacet at e;
3-{2-Trifluoromet hyl phenyl sul f onyl ) am no- 6- net hyl - 1-[ ( 2- guanidinooxyethyl)a
m nocar bonyl net hyl ] -2 pyridi none grifl uoroacetate;

3-(2,3-D chIorophenyIsquohig)anl'o 6- nethgl-l [ (2- gyanldlnooxyethyl)annnca

erbage at e ™34 1{ or onet hoxyph
eny |sul fonyl)a (2-guani di nooxy g hy I)am

i nocar bonyl et hyl % or o@cet at e;
3-(4-(3-Chl oro- 2- cyanophenoxy) phenyl sul f onyl ) am no-6-nethy |- |
| Ya.anmocar bonyl net hyl ] - 2- pyndi none trifl uoroacet at e;

-[ (2- guant di no- oxyet hy

15 :
3-{2-Chl oro-4-fluorop uI f.onyl ) am no- 6- nmet hyl - 1- [ ( 2- guani d~nooxyet hyl ) a
nmocar bonyl nethyl]-2 p di none t p~fl uoroacet at e;

3- (3-Chl oro- 6- nethoxyphenyls@lfon | ) am no- Ginethyl 1- [(2‘5uan|dnooxyethyl)a
mocar bonyl et hyl .
3-(2- Met hoxy- 5-ng -henyksulf nyl Yam n@- 6- nethyIOI_IEZ gwdfii dnooxyet hyl ) a
mmocar bonyl net hyl 0 %yrlﬁln i fl @wor oacet at e,

3- (4- Phenyl phenyl sut'f onyl ) anmo- 6- iret hyt - 1- [ ( 2- guani di nooxyet hyl ) amocar bony
i met hyl ]-2-pyrtdinone trifluoroacetate, 3-(5-Ch loroth i ophene-2-su 1

fonyl ) am no- 6- net\ I-.-[(2 guani di nooxyet hyl ) am
-|d|n ne tPifluoroagetate; 25 - NH?
D

t nocar bonyl net hyl ]

3- (6- Chi or onapht hal sul onyllanlno 6- get hyl - 1-[ (2- gdénldlnooxyethyl)an1
i nocar oonyl met hyl | - 297 D110 riNy-aorpacetat e o—n

3- (6- Brononapht hal ene- 2(§%Hﬁpny|)an1no 6H et hyl - 1- [(2Jguan|5}nooxyethyl)anu
t ocar bonyl net hyl ] - 2- pyri di none i ro8cet at e,

3- (3- Bronophenyl sul f onyl ) am no- 6- et hyl - 1- [ ( 2- guani dnooxyet hyl ) ammocar bonyl
met hyl ] - 2- pyridnmone 30 trifl uoroacetate,

3- (Qu~nol t ne- Fr. sul fonyl ) am no- 6- ngt hyl - 1- [ ( 2- guani di nooxyet hyl ) amrocar bony
frethyl ] -2-pyridinone trifluqggoaceyate;
3-

H

(Qui nol i ne-5-sul fqQnyl ) amo-- net layl - 1- [(2 uani_di nogkyct )anrnocarbonyl
met hyl ] - 2- pyri di n© | f Neot oavet atwy; TQ\V//\\ qk\r)n”
3-(1-Methyltm dazo 4- s%yf yl ){amro-|6- ne hyl - 1-[ (2- guan’dnnoxyethyl)antnoc
ar bonyl nmet hyl ] - 2-pye#di none trif etdte,
3- ( 3- Met hyl gu~nol me- S- sul f onyl ) am no- G et hyl - 1- [ ( 2- guani dnooxyet hyl ) ammobca
rbonyl nct hyl ] - 2- pyri dnone t nfl uor oacet at e, 14 MAY 2002 WD 991 26926 ~~
PCT/ US98l 2518S
3-(2-Pyridnyl sui f onyt) amo- 6- net hyl
t hyl]-2-pyrid~none trifl uoroacet at

3- (3- Pyndnyl sul f onyl Jamuy Q- N
hyl ] -3-pvridnonc t @- 034}t at
o’ "o

1 -[(2- guantdlnooxyethyl)anlnocarbonylne

LLZRQEQNLQLD@QXYDFOD ) amocar bonyi ntt

O0—nN NH,

Ci
H o H NH
“ - /N N\/\ /U\
s N O—N~" NH,
0 O _ o H
Cl H H NH
AN /N N \ N )j\
Za N o NH;
(0] 0 H
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3- (4- Et hyl phenyl sul fonyl ) am no- 6- et hyl - 1- [ ( 2- guani dirnooxyet hyl ) ant nocar bon
yl met hyl }-2-pyri dnone trifl uoroacetate)

3- (3- Met hylvyph9oyéese!! f onyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxy egdwiigosNsiget hyl a
mmocar bonyl net hyl ] - 2pyri dnone trifl uor okcet at e;

3-(3- Met hyl phenyl sul f onyl ) ammo- 6-i sopr opyl - I -[ (2- guani di nooxyet hyl ) am nocar
bonyl net hyl ] -2-pyri di none 10 trifl uoroacet at e;

3- (3- Met hyl phenyl sul f onyt ) am no- 6- et hyl - 1- [ (2- guani di nooxyet hyi ) am nocar bon
yi met hyl ] - 2-pyridi none triflugroacgtate;
3- (3- Met hyl phenyl sul f onyl) am Qo- 6- iropyl - 1- {@\)@l di nyI bxyet hyl ) am nocabo
nyi met hyl } - 2- pyri griong o—n~ ™ NH,

3- (3- Met hyl phenyi $ yl ) am no- - met|hyl - 1- [ ( 2- N" - met hy# guani di nooxyet hyl ) a
mrocar bonyl met hyl }>2&%Ti dnone hy i de;
3-(3- Met hyl phenyl sul f onyl ) am no- 6- net hyl - 1- [ (2- N'- et hyl guani di nooxyet hyl ) am
mocar bonyk %ﬁl@bﬂnarﬁﬁiéédtfégmné‘ccbﬁgﬁl@ QQLSQBérEI&Z for example the hydrochloride and acetate

3- (3- Met hyl phenyl sul f onyl )"am no- 6- net h (2- N"-benryi guani di nooxyet hyl ) a
m nocar bealyd theteof.l ] -2 20 pyri di none hydr ochl or| de;

3 (3 ety pheayl syl aryLians, S et bal G2l RHGX' A RORY S 2o

3- ( 3-5Vet hyJ,dQllﬁgﬂyrllcq,l_,uef onyl ) amo- 6- net hyl - I -[ (2- N- net hyl guani di nooxyet hyl ) amm
ocar bonyl net h yridtnone trifl uoroacetate;

3- (Benzy 3 éh‘%ﬂ“)‘%{h‘i‘ﬁ%mb‘hﬁét[ﬁgﬁP“PmP?"ZPfRPYHE‘EW'@%mem'h@x@ﬁ(‘?@?ﬂﬁylf}‘&’ﬁicﬁ‘é‘ear bo
nyi met hy|3]BeZzyH2;yllfdn9|llax|ﬂQB-8 lethly £ - UDEARKERERY iyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate,
2X§/2t h@} ;Da/. ﬁg él‘ wama ﬁ,é{ %@W]l r%ogcshylsla%xﬁca]fbo“hnctgN]_frevn%%)él}é trat{ulglgag cta) guani di no
3- (13- Met Hy@ﬂhewwsuﬂl@dfnw»aampﬁsmﬁhmm @yduanidifiqoRyetiM)dhinddarbpnytreitytxymandivorey | ) e
uant ¢j no3QnRxM&thy! ) ant nocar bonyl net hyI ]-2- pyndi none

3- (3- Met hyl phe. nyl sul f onyl ) am no- 6- et hy| -1 -] (2- N - di et hoxycar bonyl ) ouam
dnooxyet MW&%&WBWVFWPWWTW ‘ﬁﬁ‘?‘&f‘ﬂﬁﬁ%"yeﬁ'ﬁ a'@‘"?%“ﬁ%‘t‘ﬁ?‘l“b‘hé‘r@“‘""°“e

| sul f onylwifatdaeeate; met hyl - 1- [ (2- ( N- et hoxycar bonyl )ouan i dt nooxyet hy

| ) am nocayr one b r d that the
pr esent 83 @811%’1' ongr%“]&)éﬁgﬁé” 'gf & gumd?n%?"ﬁ%gh@f %& yg)g%&g %&g%eﬁwlﬁ ’é“ S8% cal

i soners, feﬂlg’foaﬁﬁa)'@t ures of enantionmers as well as Individual 14 MAY 2002

WO 9§ 2 6 %enzylsulf@ﬂ)ﬁ“ﬁgghgma5(4930@%%%%%&1@{}@&@5@%@1( $0PR{dRoneMhubDacthdt:S€

as a consequence of stru§tural mret N~ m sel ect ed conpounds of7 t he
present SEri Lo ONRY ICEABBEMEY B’F‘h ol {tiPnInP OBy B RO Bty cP‘““"‘°“e
especi al |wfilvyeeeed. Hydrati on may occur during manufacturing of the
conpounds;_g _ may
ccour - over oLy EaORA by O Th Bl P CATRRHRD ok AR MR E L P
conpoundsPYiifpee fiflupreacgieiepe of Formula VI are derl vatives referred to as

prodrmgs . 3-BhEife R &S iberty ) {ul fOsk i atino-SLRTR My £ 5[ (@-gdANid 1Nk MR ) SHhintatoBRMRA el 1] 2C't
acting dru ﬂmo etr%mgcgm\éatl ve has enhanced delivery characteristics and
therapeutlc val as cornpared to the drug, 1 and is transformed into the
active dru- MoiunZYéqutfywm)tammocﬁ*m@Mm{@aguamﬂlowsshyIl@@erbc,ﬂrbOprlmdth@é-mrlélnbﬁrmse
wher e Ra,t,,mr@a@gz{tpr R are -COR'', where R' is defined above. See, U.S.
Pat ent No, 466, and Saul nier et al Med Chem Lett )
4:1985- | 996 ?W‘@‘Qﬁ‘)“zy‘w‘féw"aﬁV“’\?e{?ﬁ”éYbl‘ é(2tﬂi’ﬂ‘tﬂ‘@°%gé‘)¥‘ﬂ%a%‘r‘i‘é‘"’c€f%'2i'9¥“éﬁ‘9“°
consP$ t ueriudsacdidte; Formul a 111, its definition on each occurrence is

! ndEpendeﬂb-gtfomlogcﬁzyqsgrfclmyI)zgrrlugon6 %teth)elve{(yguam %I;)oxc;gt%ylgarmeupo%grbon@lmscﬂiyl]-2-pyridinone

trifluoroacetate,

3-(3-Fluorobenzyisulfonyl)amino-6-methyl-1-[(2-guanidmooxyethyl)aminocarbonylmethyl}-2-pyridinone
triflucroacetate,
30 3-(4-Chlorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethyl}-2=pyridinone

trifluoroacetate,



| 5 conmbinations of substituents and/or variables are perm ssible onI[S/MM 2002
such conbi nations result in stable conpounds. In another aspect, the
present invention includes conpositions which are useful for in vivo

i magi ng of ﬁg&l in a mamual, conprising a conpound of theRrASEMss

i nvention I'¢h™1’s capabl e of be| ng detlécted outside the body. Preferred
are conpositions conprising a 20 conpound of the present invention and a
detect abi e |1 abel, such as a radi oactive or paranagnetic atom |n another
aspect, the present invention includes methods which are useful for in vivo
i magi ng 303" FE‘P@n%ﬂ“qf??b@ZHﬁ’r‘rﬁ?w”.am)ﬂeédf*‘d'i‘-"r‘rd'[fzog”é“‘ﬁﬁ“%‘f“é?"i‘yéﬁméi@i?é@f‘t"mﬁ‘éélf'ﬁﬂ
corrpounci@r;cﬁﬁcfaetrfmo&eacu\rherei n the R substituent 25 is substituted with a
fl_e';_ggt alql tF]mog?bcﬁz Fsul?ony mlPOS g‘?!eh la'lcgﬁeguan%ﬁﬁorgg eﬁyﬁga\nlinﬁégﬁ?%n%%?tg\lf‘zﬁggmoa‘esl or
-125 oﬂrltb@roacewelBl substl tution, or benzyl having a neta 1-123, neta

I -1235 0r~.mlmchhoréb&;lzyﬁam;uatnu{otmemﬂwz%am&@we&yi)ﬁh@ws&pm@thwzlafndame

radi oacti ve or paramagnhetic chelate in which a suitable Iigand (
attached"?‘l‘)’“’éff‘“% substituent, either directly or via a divalent |inking
group 30-&4- Diﬂdo&c&bmlsmfneyl)amirtolrﬁemgkrymm-m(z-gAﬂnidmc&stkM)anutc@abdnohnethhmgyrmnpse
-Z-R in ornmula Vil By 14 MAY 2002 WO 99l 26926 ~~ PCT/ US98125185

sui tabl e a I's meant an organic noiety that is capable of chelaun~, a

r adi oactﬁ'(@ég‘wh‘?ia*?eaﬂ&gﬁ%m?" -Bethi-bri2-epanidinpesvsthy BarpensrrEnyimetha!) APy iinepr

l'i nig Ng Gfh@kdacefite; | Nl udes gr oups that are capabl e of coval ently bondi ng

th f i " 5b
\MC( S;i r&eS %??ﬂ begzy?su&nal%‘g{)mo-t‘%a?ﬁ g?@( mo%ar(]ysefhé n@ocir %Ehgﬁzfar@%oﬁ Oe
and the thﬂdoeoacwwso in the conpounds represented by Formula VII, the
chel ati ngl4l @x@iﬁg—obekzylshx%h% ShaRE | d(§%%¥bhr%o>®@thﬁ%\6ﬁlo@d?$dn}’lmbtﬂﬂF“> Bﬂncﬂn‘&‘n

noncoval ent ly binding to either a’radi oactive ‘or” paranagneti c atom
chel ati r'}@ HERASS ncl udi ng t hose which are customarily used for 10

cond exing- nraﬁdlammﬁdﬂweummylmmamgmgtm gbdiBooxyekl D nihdteb oy BnetBL @Ydidi@ndrEaNS
cont ai nltgguom“g 12, preferably 3 to 8, nethylene phosphonic acid groups,
met hyl ene CAPEoh droxam c acid groups, carboxyethylidene groups, or

especi al3- @-mﬂﬂbbwmhwf%ﬂm:gpémmyl- IvlkR-pianidineoxyrthydlercincarbenyimethyb g eomriditooem | f
only onemgl;orga\g@atpf the acid groups are bonded to a nitrogen atom then that
nitrogen is bonded to another nltrogen at om havi ng such rou s. b

opt i onal ¢ 'f%hg?f’rﬂ@ﬁ“{fﬁﬁy@ﬂ“‘é‘f Aryetmls!- ?éa&dwxwyagmmcam ¥1m§£ﬁ§?'§¥@g‘°m

et h30 enerifimirdagersepar at ed by a nitrogen or oxygen or sulfur atom Preferred

. £rin N TN . i d
St R OGRS Ml R A 75
r adi oactMrengReFHuPReRedis 111 (1 n-111 ), technetium 99m (Tc-99n), and the

par amagngtsi @Dahlem@aﬂﬁthbm)Wﬂné:ﬁﬂémmd@ﬁ%ylat[(zaéuanidiﬁfo&,&ﬂ@garam'a@&?lm(eﬂq%ie) ;
Paik C. H . Pat. No. 20 4,652,440 (1987); Gies, H et al.,
uU. S. Patpynﬂlﬂ‘meﬁr %’g?aﬁgﬁ (1990). A preferred chel ating

3-(2-Chlorophenyisulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethyl)-2-pyridinone
trifluoroacetate;
3-(4-Chiorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonylmethyl}-2-pyridinone
wifluoroacetate,
3-(Phenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethy!}-2-pyridinone trifluoroacetate;
30 3-(3-Chlorophenyisulfonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone
rifluoroacetate:
3-(2-Methyisulfonylphenyl)sulfonylamino-6-methyl- 1-{(2-guanidinooxyethyl)aminocarbonyimethyl}-2-pyridinone
trifluoroacetate;
3-(2-Naphthalenylsuifonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone
35 trifluoroacetate; )
3-(4-Bromophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethyl)-2-pyridinone

trifluoroacetate.



ligand, L, is 1-(p-am nobenzyl)-diethyl enetriam nepentaacetic acid. I HY 2002
i ncl uded as chel ati ng nmeans are conpounds which contarn sul fhydryl or am ne
noieties, the total of which in any conbination is at |east four. These

sul fhydryl Wb ¢38kd3g noi eti es are separated from each other byciusbemigs t wo
atons which can be either carbon, nitroben, oxygen, or sulfur. Especially
25 preferred for chelating neans, L, is netallothionein which is well known
-in the art as a chel ati ng rreans for Tc-99m .. 14 NMAY 2002 WD 99/ 26926

PCT/ L' 898/25185 25 The t rein by itself or. as part
o ot her>ErrOt B e S S A i SR A A B S PR L PeiegBn
to 12 canbbwsacestrch as nethyl, ethyl. propyl. isopropyl, butyl, t-butyl,

i sobut yl, 3 (gqgédphenbﬁémln’)l)ﬁn%gchg)ﬁ%{h’yl hﬂ@tgmmldlﬁ’oo&yghmmwcpﬁm Ym etigﬁl:}tﬂ!wndmone
2,2,4- trtnet hyl pentyl, "nonyl, deCyl, undecyl, dodecyl 'F he term™al kenyl "
i s used HEWIHH¥ nean a strai ght or branched chai n rad| cal of 2-20 carbon
at ons, urBI-(easetﬁdxepmmsunodyemgih&sm&thlyl- i(2-edhnidiv@bglethyydnedcatishinyighethyd]42-pyridinone
I|mted t Qnubl.neny 1- propenyl, 2-propenyl, 2-mnethyl-1-propenyl,

| - bute AT teh |, and the |ike. Preferably, t he al kenyl chainis 2 to
10 car borﬁ (&tl\éﬁkvlmnxleﬂfgwamrmr6emghxéfldf2awavdm2°weihle)a@awmnﬂmethﬁl 3 nyrldewgq h
nost  pr ef@fi@dayerdid, Om 2 to 4 carbon atoms in length. ' 0 The term"al kynyl"
is used her.e trai ht or bra ical of 2-20 carbon
nt e unt-Gebm@raalPhey BGEH e Fme R e e ook SR e e g >

| eastO ona:ytuquoicmﬂucmebeﬂaei ween two of the carbon atons in the chain,

i ncludin I the
15U 0 kA Bk AR A0S M BB RN R
prefer ablty‘ﬂ“°2°af‘%a“’8 carbon atons in length, nost preferably from2 to 4
carbon | $53aters-4tfuok iy Rulfdnil)ahiho-6-ASihfNC RS-0 @hsbx AR Rminb&FRnyime@i]-2-

al kenyl or gmorféryfluorrggceg&y as a substituent group, the unsaturated |inkage,
i.e., théPVIMyTrene®6f“acet yl ene linkage is preferably not directly attached
t o aldi t ro@dsppropxiphpeyisubionyd)aining6-mesliyé 1 4(2-eWénédincoxyetity Barkipocyrbony enethgid-2-pyraiirenn t 0
mean a stgai@Phte . branched chain radical of 1 to 20 20 carbon atons,

unl ess the chain I'ength is |linmted thereto, bonded to an oxygen atom

i ncl udi ng®" (3del'°’?R9P"yI'si“'ﬁ?"tyBH“‘t“b6 meghy hisig-guamidinae §Y°t'}¥')ﬁ‘f‘tﬂb@%§9“yl?‘§tb‘ﬂ}%%Wm%md
the |ike.wiRiedestah)l y t he al koxy chain is 1 to 10 carbon atons in |ength,
nore prefegera n | oyed
herein byﬁ{:;‘ipbllc]tl o hengsu(ffg?y{%g%lf' angFI Hl'llr'hg oﬂ%n?oé‘ S'ls)grﬁl z,gé}, M‘eth%@c Ipfr SPQ'

bi cyd9ic @.‘ﬂwqﬁﬁe :groups containing from6 to 12 carbons in the rind
portion, ppefemafbyplinddif &ﬁnmm -théihyi-NE2 rgaan.gmmp&mamln&dmymhplhe@yrhdmone
napht h~~1"_or tetrahydrona thyl. The term "heteroaryl" as enpl oyed her ei n
refers to ﬁvdﬁﬁg having ~ to 14 ring atoms; 6, 10 or 14 n el ectrons shared
in a cycl$-€-@hicaysulfonyl)amwiné-ainrthydr 1 &~ b@mdatoomttafm)dmlqoc@bmylrﬁt@ﬂ%gmgdmone
nltrogen QucbdclalL, heteroatonms (where exanples of heteroaryl groups are:

t hi en 30 benzo[b]thienyl, naphtho[2,3-b]thienyl, thianthrenyl, furyl,
pyran§| FEoNenhsaeniisahonyDamaere-ety bl -R-euanidinomuxsiiy Damaprerbamypethyl]-3-pyridirione

phenoxat hirifigytbacetéd pyrrotl, pyrrolyl, intdazolyl, 14 MAY 2002
3-(2,4,6-Trimethylphenylsulfonyl)amino-6-methyl- 1 -[(2-guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone
trifluoroacetate;
3-(2-Methylphenylsulfonyi)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonylmethyl}-2-pyridinone

30 trifluoroacetate;
3-(2,5-Dimethylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethyl}-2-pyridinone
trifluoroacetate,
3~(2-Fluorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethyl]-2-pyridinone

trifluoroacetate;



WO 99/ 26926 ~6 PCT/ US98/ 25185 pyrazolyl, pyridyl, pyraznyl, pyrimdi MAY.2002
pyridazi nyl, indolizin~~l,~isoindolyl. 3Hindolvl, indolvl, indazolyl,
purnyl, 4H quinolizinyl, isoquinolyl, qunolyl, phthalazinyl, naphthyridnvl,
qui nazol i nWg ogzs¥9sy I Nyl , pteridinyl, 4altcarbazolyl, car baqudﬂ/wsqs/zsla:
(3-carbolinyl, phenanthridinyl, acridi , perlnldlnyl phenant hr ol i nyl,
phenazi nyl, isothiazolyl, phenothiazinyl, |soxazoly| 5 furazanyl and
phenoxazi nyl groups). The term "aral kyl" or aryIaIkyI as enpl oyed herein
by itself or as part not her gr rs to 6al k roups as .. .

) scussctCaBYTa TRYHE B P atbar T bEhT - S e RS T BB TRE T o
2- napht hpyhdwbreyiifluorbaeetateer m " cycl oal kyl " as enpl oyed herein by itself or as
part of ﬁ(&%laﬁa 69£emmygh€£ﬁsru$ro$>®amm9 65YelHy R AU (o Yehua B IS RS chG 041 Ad b B Iree D) - 29
carbon atons | cal exanpl es ‘are cycl opropyl, cyclobutyl, cyclopentyl
cyclohe%?ﬂdm@V@Wgﬁ@ﬂFﬁF cycl ooctyl and cyclononyl The term"C, .

bi cyxl i c3-e-&pbro- }ﬁethﬂbl&nﬂadfohﬂ)ahﬂmlﬁdeh)mlqg&egl.ﬂ(nlﬂmaoszetbﬁ}ipn‘u'ry)bar@mmbmyﬂwl-} ,

bi cycl o[ 2. 1, 3-trinethyl bicyclo[2.2.1] heptyl (bornyl), and the
like. THE r'gmmle%fiuxfoﬁce?m refers to any of the above alkyl groups |inked to

an oxygeh(athinme- 5-E@U¢h@=¢!émmylshlﬁiﬂﬂyewwthy‘Ha[l(%gua@dwc@y‘wmw@nmwllr’t sel f
or as pagytidAbnediohdatersttt OUp refers to chlorine, bromne, fluorine or iodine

with chlorine. bein erred. Th noal am ne l.oyed herein
AARHRRGNE JEL R 8 A WAL R S SR M B o R L R
subsl i t uki@dorwdcttne;one al Kyl group having from1 to 6 carbon atoms. 20 The

term"di t} wn Ql?lsuﬁélyﬁngnQ-\é%vd}?ﬁ ?(lz%uQ\Ydl oto§ﬁltﬂcyl) m@t.%rbgﬁ)rhrnetﬁyl} %gf&ﬂ%e

group re an am no grou Ichi's substituted wth tw a groups,
each hav?ﬁgm?¢6ﬁFl to 6 carbon atons. The term "hydroxyal kyl " as enpl oyed

herei n refemd9- am/1Qa‘xmteh@uabwmamw]fogpnmﬁ.osa.llasmLuq@dglhx.mx%hmre
hydr oxyl noi car boxyal kyl " as enpl oyed herein refers to

any of tﬂgn%ﬁrrwﬁgﬁwaﬁrapgﬂgl gwgg?ﬁ?ﬁted by owe or nore carboxylic acid
moi &% i es3-(3FNeropkanpist!frel Bamuigy-6inethybi-[(2gednaiiroexyethy bamin ergtbonydmsetrd B2t piTehming
except WaaL&.nehed, represents a stable 5- to 7-menbered nono- or bicyclic
or stable 7- to_10-nenbered bicyclic heterocyclic ring systenla:%arln

whi ch ey 4ehleet arraphsey yifonybaminoraypediyks l(2-gapidipponyethyRasyorastoryimeshyby a?‘b‘t’}ﬁ
at ons andifiérosxeione t o three heteroatons selected fromthe group consisting

of N, O n d tro ul f he t
opti on a| 'ﬁfh%lganbcfn fn phera'tlsu Oﬂy gggg gv%l gg?xiégyg)g%mgcrﬁooﬁrxethyl]-z-
PCTR&98, mg@y@m”ﬁmpﬂwg@%eheteroaton1nay optlonally be quatem zed, and

i ncl udm-3 20, sus YhbdyfuBn9idhifd- Mkc%m4@;gummrtobﬁveapl?},modﬁédnpmhv@b%ry@aw&l:I c

rings is fused to a benzene rind Especially useful are rings containing one
oxygen of T8PP¥EPS one to three nitrogen atoms, or one oxygen or sul fur

conbi ned3\#-Thiflonenaiylphaoylnilfonyl geinoa-0evEy- IT{?egdaaumewmhjammnmgbqwmcb@I
attachedgﬁh“@ggnﬁmpgég&paton1or carbon atom which results in the creatlon

of a stable structure. Exanples of such
J '3-(3-Cyanophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonyimethyl}-2-pyridinone

trifluoroacetate,

3-(4-Methylsulfonylphenylsulfonyl)amino-6-methyl- 1-{(2-guanidinooxyethyl)aminocarbonylmethyl}-2-pyridinone
trifluoroacetate;

3-Dansylamino-6-methyl-1-{(2-guanidinooxyethyl)aminocarbonyimethyl}-2-pyridinone trifluoroacetate;

30 3-(Pentafluorophenylsuifonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone
trifluoroacetate;
3-(2,5-Dichlorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonylmethyl}-2-pyridinone
trifluoroacetate;
3-(2-Nitrophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone

35 trifluoroacetate;
3-Di(4-nitrophenylsulfonyl)amino-6-methyi-1-[(2-guanidinooxyethyl)aminocarbonylmethyl}-2-pyridinone

trifluoroacetate;



heterocyclic groups include piperidinyl, piperazinyl, 2-oxopiperazigywWay 00
2- oxopi peridi nyl, 2-oxopyr+ol odi nyl, 2-oxoazepinyl, aZeplnyI pyrrolyl,

4- pi peridonyl, pyrrolidinyl, pyrazolyl) pyrazolidinyl, im dazol yl,

i m dazol i ny{ygo %%g%zol idinyl, pyridyl, pyrazinyl, pyri m di nyIpCTmsn,g,giggg nyl ,

oxazol yl, oxazolidinyl, isoxazolyl, isoxdzolidinyl, norpholinyl, thiazolyl,
~ 0 thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl,
qui nol i nyl, isoquinolinyl, benzinidazolyl thiadiazoyl benzopyranyl

benzot hi azol yl benzoxazol furyl tetrahydrofur t et r ahydr opyr an

t hi enyl , b’eﬁnicﬁlmléﬁvvhcwwf%[w'éﬁ"wmrmwl -3 PH%.‘H‘B?"MB’K”W“%’HF‘P% ™ ﬁ yr’v"dé'/w"e
t hi amor phohfiuydacesad, f one, and oxadlazolyl Mor pholino is the sane as

mor phol i nyl..,_pHis: pth@munm%% 88 Ay -5 {(9%@91 iMRJoScth b B0 AT XY B B HE
("O), a sulfur atom1l or a'nifrogen atom ("N').
recognlzed"@Hﬁﬁﬂﬁﬁén the heteroaton1|s nitrogen, it may forn1an NRaRb

NDi et )5 Wpepdkdhy RaniabledRuldh@amins 6-p@y1d §Qtghsnidinoaxyeugmen asabiagimethyl Y Hpyd@RoacOr

C to (g ql%x“&mémetogether with the nitrogen to which they are bound, form
a saturated unsaturated 5-, 6-, or 7-nenbered ring. 14- MAY 2002 WO
991 26926 BGBPBngﬁn&mlihﬁdh@ﬂle)mim&"@thaht [@meantqir@OwﬁWh@SF@arMnymw&hhds

of the presgfthod BURBLEIRAWEre R-Z- is R-S0, -. Schene 15 ".o,.., 0

R~3R~a ~5 R-aR~a ~5 a ~5 R~C~~~\V~H P Re~~! ~~~' ~
R 2\~ . 3 (2=°|\P'Fh‘F‘i?N‘em"EHQWRF""““&M‘FW%T[E#“”ESEWQ“‘ >am"19ﬁ3tisny"bﬁ’2¥ﬂiz PYFifigRe 3
Rt 40HPbChBNH&mRﬁ& R~-3R~4R~5 Guani dnylation ~2 R~3R~aRi S ~-R ; ~~, ~~~- NH2 R

ONH-y ~ ~~~~ } =0~ 5
re R e R el A m e iR R Bo st
and mare m@dugﬁmﬁ@dm&b@Ve. In Schenme 1) an atrunoaicohol 1 is protected
using a stapdas @hwrum@yamsmeasiﬁ)amengrsmmnﬂ@ml.!ao%uﬁbmasnt{engydrpmsa)rxbamyi)
(Cbz) to give anQ Qﬁ Q_Nf g ct%g:anlnoalcohol 2 is coupled to
N- hy dr oxy pHPPESEPHRY (S U iRy AroRt FEYRR8E T % oupl i ng procedure (M tsunobu, O,
Synt hESi s, 3-2-¢hide81fiycrophenypnifany Uen codrpebrid - §2-guRdapervetidl ) souphhbenyimethyl]-2-
COﬂdItIOﬂSmh ﬁ&g@ghgﬁkggma sol vent, such as tetrahydrofuran or net hyl ene
chloride, and a di al kyl azodlcarboxylate such as dieth azodi car boxy] at e.

Unvei | i ng Bf3-eHerosHesexyierrésuliergbemipg- ﬁd‘°6‘V’olJB%B‘“‘I‘WB‘P%"&‘F{HB%V&?ﬁﬁqé‘/"ﬂ“"l‘@ 2-
acconpl i shgéddisiengnstanaar d conditi ons wel | knomn in the art ((}eene T.

PO T O NN 37 M T R e

an ap%@oprh@ﬁeosnﬁw@n@%msuch as ethanol or iso- propanol GUanldlnyIatlon of
the resul ti] mPﬁh%%}{agﬁl@@lﬁmkg 6§héth§'l ﬁf@%ﬂﬁlldlﬂ&?}@thyﬁinngoéﬂp@trﬁettﬂ'ﬁ]%yndmone
guani di nyl ati ng reagents ‘such

N, N - bt s( r BFrepsedey car bonyl ) - Snethylthlourea (Bergeron, R J. and MManis)
J. S, J. O B5-Ch@othiophebd22-dulfof)1)erdiB@F-npthyl1-[(d-dinididdesRkhyl)aminocarbonylmethyl}-2-pyridinone
N—R‘-1H—pygﬁ38%%ﬂ;ecarboxanld|ne (Bernatowicz, MS.) er al., Terrahed~-o-~t
Letrer 34: MAY 2002 WD 99/ 26926 ~9 PCT/ 1. ~S9$/ 25185 3389 (1993)).

Depr of-ecuo?r@Fhierprephthniene-prdforybimiiac-taatyh bl G-eparidinaexyethit lem inesaroey insthid)- ?-Byrldmone

acconpl|shemu&§&9@wstandard procedures well known in the art ( G eene,

Tonn Wi 1 wiSeoRaR s RGBT T B e g é‘?‘ﬂﬁfﬂ?ﬁﬂ?ﬂwﬂﬂwﬁ%ﬁ?

in a su!tapﬁbowm#M@nt such as chlorofprnlln 5 net hanol or ethanpl In some
cases) it |3-§3 -%gomﬁé:}lgggllfb%yft)é?niﬁtggl-mgtﬂylalgf(ﬂguaﬁ H&Bo@&h)ﬁ)\ég rng&mo%et@ﬁ]l-f-lpyridmone
30 trifluoroacetate,

3-(Quinoline-&-sulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)aminocarbonytmethyl]-2-pyridinone
trifluoroacetate;
3-(Quinoline-5-sulfonyl)amino-6-methyl-1-[(2-guanidinooxycthyl)aminocarbonylmethyl}-2-pyridinone
trifluoroacetate,

35 3-(1-Methylimidazole-4-sulfonyl)amino-6-methyl- 1 -[(2-guanidmooxyethyl)ammocarbony1mcthyli-2-pyridinone
trifluoroacetate,
3-(3-Methylquinoline-8-sulfonyl)amino-6-methyl- 1 -[(2-guanidinooxyethyaminocarbonylmethyl)-2-pyridinone

trifluoroacetate,



1 4 MAY 2002 WD 991 26926 PCT/ US98/ 25185 30 Scheme 2 R4 4 R4 s s Rz RARIER
ppPA, Et3N, BnOH R ~ R B-CH2C02-t- B:: | ~ O''" ~~N H O Dioxane " CbzHN NH
Base, THF or DMF CbozHN OH O O 8 9 H2. P cLC R4 R4 THF - Ethanol TFA, CH2Cl 2
R Rs RISOAWb 9912892 ORI RR ~"HNI ~ ~HNI| ~ k R4 RS 2pOrusesf3iflS b O
Base. CH2Cf? O CbzHN ' '~H 12 11 O HC -gas, CH3C02C2H5 or TFA, CH2Cl2 r Ra
R;. ~RB Rv ,Hh ' ~~pH O S~O O 13 10 6, Coupling Reagent DI EA, Dt,AF Ra R
| ~R5 08 t2 R13814 1s ~~\ _Rc - a CszN N~HM ~I ~~;~ NR O 14 Pd/C. E'~

P A L P A L e D SRR TP

813R14 | giffgeroacmate 15 R HN | | ~~N~~~, ~~- NH— ~NRa O-'S "OOH Optionally R~,

Rb, Rc r@erpv;’ﬂlmmusod?l)amBo@rﬁe&yBL&Manl&na&ymwmmdowbmvwdtmIoavrBLnS HN |
NN~ ~ ~~~H-NHi O ~OHR4 ~ 17 RBRs \ 'O, RI2 RR3RE4Rts N2 R ~ ,H N
~~N ow"ﬂ”%iﬁ?‘a‘e ~~~ RO~ SO_018 where R, R-R5) RZRS, RS, R
Rb, R, Br(‘&ﬁﬂhymhawbuldmﬂ)mdo ahotel-1- [(erg&nimmx@thyaarﬁmmmwtryetwndyrm@one

car boxyl a6l 1s reacted with 5 di phem-l phosphoryl azide (DPPA),

t net hyl am ne and benzP/ al cohol in a suitable solvent, such
3-(3-Methylphenyisulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)-N- methyIammocarbonylmcthyl] 2-

pyridinone trifluoroacetate;
3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-[{(2-guanidinooxyethyl)aminocarbonylmethyl}-2-pyridinone

10 trifluoroacetate;
3-(3-Methylphenyisulfonyl)amino-6-ethyl-1-[(2-guanidinooxyethyl)aminocarbonyimethy!l)-2-pyridinone
trifluoroacetate;
3-(3-Methylphenylsulfonyl)amino-6-propyl-1-{2-(guanidinyloxyethyl)aminocabonylmethy!}-2-pyridinone
trifluoroacetate,

15 3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-N’'-methylguanidinooxyethyl)aminocarbonylmethyl}-2-
pyridinone hydrochloride;
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-N"'-ethylguanidinooxyethyl)aminocarbonyimethyl]-2-
pyridinone hydrochloride;
3-(3-Methylphenylsulfonyl)amino-6-methyl: 1-{(2-N"’-benzylguanidinooxyethyl)aminocarbonylmethyl]-2-

20 pyridinone hydrochloride;
3-(3-Methyliphenylsulfonyl)amino-6-methyl-1-[(2-N"'-butylguanidinooxyethyl)ammocarbonylmethyl}-2-
pyridinone hydrochloride,
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[{(2-N-methylguanidinooxyethyl)aminocarbonyimethyl]-2-

pyridinone trifluoroacetate;

3-(Benzylsulfonyi)amino-6-methyl-1-[(2-N-methylguanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone
trifluoroacetate;
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-(N-methoxycarbonyl)guanidino-
oxyethyl)aminocarbonyimethyl]-2-pyridinone;
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-(N,N’,N"-triethoxycarbonyl)guanidino-
30 oxyethyl)aminocarbonylmethyl]-2-pyridinone,
3-(3-Methylphenylsulfonylamino-6-methyl-1-[(2-(N,N’-diethoxycarbonyl)guamadino-
oxyethyl)aminocarbonyimethyl]-2-pyridinone; and
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-(N-ethoxycarbonyl)guanidinooxyethyhaminocarbonyimethyl}-
2-pyridinone )
35 It is also to be understood that the present invention is considered to include

stereoisomers as well as optical 1somers, e.g. mixtures of enantiomers as well as individual



1 4 MAY 20D2 WO 991 26926 ~ ~ PCT/ US98/ 25185 as di oxane to afford the, MAY 7007
protected arriino pyridinene s 'this :, all.~~lated vv~tth a glycine

equi vai eni, such as tent-butyl bronpacete) using a base, such as |ithium
hexanet hyl diédRgi¢de, cesium carbonate, or sodi um hydride, ip-AisegRREOPr ate
sol vent, such as tetrahvdrofuran or |~ ?#V-dinethylformanide to give
conpound 9. The tert-butyl group is then renoved using 5 standard
conditions well known in the art {Geene, T. W) Wits, P.GW) Protecting
G oups in Organic sgnt_ hesis) 2nd edition, John Wley and Sons) Inc. Ne~
York) ( goatiomers apg [iagtereqmiery 2dhich atisnyps acenggrense Qfrstiuchsrlozsyemegryasi d i n
methyl engeigl@ebfiBoutd RllcitheAthfed 0. The acid 10 is coupled to

i nternediate usfng a sta dar pepti de coupling reagents, such as Castro's
reagent (BOP) Tor cByBoRndsaridobmda Vélrnhy also tie s eqped) pypazidilyl varaned. i Hivdaation

sui table 10 sol ve tg. such as N N-di net hyl fonnam de to produce conpound 14.
The Cbz FBuUPFFY &g %tW&r%tlg aCPBROWRAS O COTIPRFYIORs Lompriging the

pal | adi u GRADRR thd) hdralbr flAY  ocBWCHvetiheld The
am ng 15%@3& eated w tﬂda sul fgrgrl chl or%ﬁag Iﬁ%*&?%@é E‘?g’s%éﬁw“o?‘hg%gggg‘f such
as 4- et bymponpdsol i ne) in a suitable solvent, such as nethylene chloride to

af ford conpou 16. 1 S Alterpativel t Ch u f.canpound 9 is
depr ot ect ed us'ﬁ{@"&%&ﬁ%dﬁ”ﬁ?’b%&ﬁ%@ g{]gm‘éa ﬁ}fglﬂ%ggﬂa‘fai“ﬁ Fefeeddofsesent
of a cat ?Wcﬁhg§mﬁe§§re§ﬁbrﬁ BibdHI "Udnbtes HAGvVallvasr ARt} fcti%ﬁ'dﬁfg]']{w)licﬁmh
as tetrahydrofuran and ethanol. The amine 11 is reacted with a sul fonyl

chl or i de derivating hos erdaneedsielivery skasactesistips and therapeutio vatue phempased totheadrug,

suitabl e _solvent) such a .hylene chloride to afford 12. e.tert-butyl

o oud i < PRt Ritorith o e FELYRArRE B Sl Phinfe bOSRRiR Brockos Mend Froeione,
T. W, Watsthoks whobé R* RGin€/ok RNge CCOLRYS whBre®"di8 Béfined)aBb e S8e8, U AN Paregting. on,

John Wley and Sons, Inc. New YorQ/{( 1991 ))) such as HCO gas in ethyl

acet at e Or4a5:3 1| andrSpabraeriet ab.dfiaorignMee t Gldre delr chl B5-8290 €1894% f ord aci d 13.

The acid 13 i I to internediate 6 usi.ng a standard .peptide upling
reagents, suc ﬁwggy%i’se?arng Blse ‘reagint t?@d—"ﬂe ugpe lﬁ%ﬁ&f,’ns e orl)lgggngﬁlé Hﬁgég
di i so- pr eefihionhaacMourreficeds Btéfeaddnt o5id defiitionSt ePerd tHYr odbudence. Also,
di met hyl f onnam de to gi ve conpound 16. The R~) Rb and R can be optionally

renved §OMMNaI08s el yRFiuetb e variables ardrermissblegniRrif sypkicqmbinations result

tert-but c) and R = hydrogen, the Boc groups can be renoved
by treat %%@g\[ﬁbﬁﬁﬁgﬁgg%d, such as trifluoroacetic acid or hydrochloric

acid, in an agpraapthepdspeapthy presont fveticsintlténdoaipdsitiohe whith ap¢ ugdhd Xan t o
provi de conpound 17. Conpound |7 can be then opoonally all:ylated with an
al kyl hal"fifdmaging s thrombyingmammglxcopprsergyrpognd pithe PSe IVESEopWRSENt  of

R A S S A T T
Hz R Na cenfg®uht of tRSprefers invehtion@hd Ni¢t€ctah ] lab&l2ddb 2s-a rdd foaédiveOr padramagdtt RS

~Oz-t-CaH3 02H 502C 022 3 PR NI RS ~02-t-CaH~ Fi 024 5 LiOHR I ~R
NvCOz- t ~™~ CHgOH, OC H020 O 23 tetrabutyl anmonwm f | ounde

In another aspect, the present invention includes methods which are useful for in vivo
imaging or thrombi in a mammal.
According to a preferred aspect, useful compounds are those wherein the R' substituent
25 is substituted with a detectable label, such as a radioactive iodine atom, such as I-125, [-131
or I-123. In this aspect, R' is preferably phenyl, having a para I-123, para I-125 or para I-131
substitution, or benzyl, having a meta I-123, meta I-125 or meta I-131 substitution.
The detectable label can also be a radioactive or paramagnetic chelate in which a
suitable ligand (L) is attached to an R' substituent, either directly or viaa divalent linking group

30 A". Alternatively, the group —A"~L substitutes for the groups ~Z-R' in Formula VII. By



B' CH2C02-t - C41 N(Czhis)3 DPPA, C5H5CH20H R3 N~RS 10.0 Pd/ C HzN ~ch:/,tMAq:zm
025 ~ R3 ~NR5 50% TFAICH Gl OOR3 RS 2 2 \\// i A~SN C02-t-C4H~ ArS,N ~.
- ~C02H H O H 0 26 2~ ArS02 O N(C2H5)3 6 Castro's Reagent DIEA, DMF R3 i 5

12 R13814 Ra)ogrsgokr R3 WR O Rts Re~~Rc gUonaIIy O ~ NYRS' Rciu$dsdmsaR~-S
Am> ~~N-"~ N HO H~ m H~N-Ra #enoval Ar "THO~m 'p "-NH n 28 29
R3 5 12 13 14 optionally alkylat ' on \~~ ~RORRR s AA'S|l "IN ~HZ "HOH

nm R8 NH30 where R, Rs, Rz-R5) RJ) Rb, R, n, and mare defined
above, and Aﬁ s arvyl In Sc hene 3) dieth et ho ‘% kQé enenmal o atq 19 is
treated wriFP'GHERAdS BoFanh ak (REEFH eIV § a‘aascépa LR RERURR RABEHIE 86, i n
an appr ophlagia@n&@d mefl ionsuch as etfianol to afford substituted pynm dine
21. Conpound 21 is alhylated with a ~lycine eﬂg val ent, such as terr 10

butyl br onmpacér these cerspeipds, tbaée/alesu@ﬁu%grp@m prAlydes Broups Fh&lﬁﬁffelcemtﬂﬁéf
l'ithium / I X il azi de,
or sodi ufft %@%‘%ﬁ de,“zd’aﬁég‘\rﬁ&%g? Zag?flalg ggaﬁggﬁeteh%gagig ?‘n?‘eag F u%r arﬁgyor

N, N di neboulCosama)-de#0)9, MGC@\IW)V—@%%M(%HPH %W@(bﬂéﬁmﬁ@—,

| it hi um hvdroxtde or sodi um hydroxide in a suitable solvent, such as
met hanol or ethanol, to afford acu 23. The acid is then treated with
di phenyl phosphoryl azide (DPPA) in the present™Qf base) such as 5

triethylamne, to formthe acyl i de w N und the Curtius
rearrangenent reacuon wth benzyl ghee p—+Nr m tihe benzyl oxycar bonyl
(Cbz) protected 5-am nopyrim di one/ 24. Chz p of conpound 24 is

deprotected using a standard procedure such a ydrogenation in the present
of a catalyst, such as palladiumon carbon in an appropriate solvent, such
as tetrahyduyofiran and ethanol. The amine 25 is treated with a sul fonyl
chloride in the present of 1 ~ a base, such as 4-nethyl notpholine or

tri et hyl am ne,Alsp, 1a tlsandnahiuﬂdsmbmmt@d mulbdrmada HER thelobrletiogligaridde, inoludés or d

2G. The tert-but t d 1. k
i tho aotreranas O sy Ruring leonotie SELLY PRGNS BURGE oA GRS o
Synt hesi $ara2ndbredt bih. ThetReMlihg ¥nahd imefidtng 1Hase WNR:W aflckistorhant§9sed )for SUCh

as trifluoroaceuc acid in nethyiéne chloride, to afford acid 27. The acid
27 i¥ coupimpiexing ratdmaluctmjomaea:ﬁagmtmgtosnsaﬁdeaedndadqo@pdatme rmupmrngmng 3

T andPatelRay 16 § RethiRE Bhoshaid add efobBh Mol Sian Rt et Al
N, N- di metghyhdsoedreskviehyiResd YRup tPepBdalRBoarddi§ nidthy 1éReaR6uR whiRR al%eoonded

optionally removed using a standard procedure. In the case of Ra and Rb =
tert - but dszylmtrrwmtor(lB nlypde &) two dfylmm;gbzrowmc andezglrto @p@trmn abn,rtherved
by treat s trifluoroacetic i drochl oric
oo ) o B ailiskgn oF £PAAE) < ARrn L plvhes, BRY Aot bk B Be P A dPURRHY o
provigde caBpatied e&%xler@()%’m@;w& B folttepirhic@ Balyletie @ahits Yepatall MY 4 RitdBer! Ky
halide in the present a base, such as sodium bicarbonate) in a suitable
sol vent, BueKyEe® Kr Nswhfureathl f ofrefemedeas eocqynpletie rpeansdisadiethylengtrivaine2002

N,N,N ,N".N"-pentaacetic acid (DTPA). DTPA is well known in the art as a chelating means

for the radioactive atom indium-111 (In-111), technetium-99m (Tc-99m), and the paramagnetic
atom gadolinium (Gd). Khaw, et al., Science 209:295 (1980); Paik C. H. et a/., U.S. Pat. No.
20 4,652,440 (1987); Gries, H. et al., U.S. Pat. No. 4,957,939 (1990). A preferred chelating
ligand, L, is 1-(p-aminobenzy!)-diethylenetriaminepentaacetic acid. Alsoincluded aschelating
means are comp'bunds which contain sulfhydryl 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
25 preferred for chelating means, L, is metallothionein which is well known in tht; art as a

chelating means for T¢c-99m.



WD 991 26926 PCT/ US98!'r518: Schenme 4 Ra R Rs Ol N~ "' 12N~ p' 1 M@ZUUZ
R~OCOClI, or R~COCI Ra Base, CH~-CI2 RR5 | | or RrNCO~RZ\Z. HN N oofl ik
HCl gas, CH3CzC2H Ra or TFA, CHZOl2 a3 5 RRI \ RRIl ~ R5 p 12 ~3 ~4 =
Ris R~ Rc wooddeold .- RLZ.HN ° "OH H2N N~HN N_Ra O | O 32 Gc1amophiigg
Reagent DI EA, DVF 15 R~OCOCI, or R~COCI2Base, CH2CI2 or RYNCO Ra R R5 Rb r2
R-3 ~aRils -Rc N~ ONHR-~z.HN Nyl ~~~~ ~Ra OH 33 Optionally Ra, Rb, R
renoval Ra 5 Rl W ROR 2 RsRvaRiS NH. ~ NHz | ~Hy~~~~~ ~NH RLZ~HN N
~')~0340pt|onall al kyl at | Rt 3R aR~s H2.-Rs

~~~~~~ Re-Ih :mqmo K3 )éasﬁffg%dzi‘efq”i‘ B%t‘?%ﬁﬁsastpﬂ'é El?réogé?af‘?”@rfeiﬁfs l6,’§’r‘?'8bunds

of the Psesgat ah@‘ﬁ%rchémcmﬁmrr@dxéls of @pQ; 12 @Qboﬁ)sf sublRECRrethyvihehar rpspg 111 i's
reacted wth an al koxy carbonyl chloride a 5 aryi oxy car bonyl chlori de,

or a acylisophdpyt.i mieylt Abutkb 1gpbutdrpendfl, kexly swhesﬂe hepisl. +.Adimethy\pentiooy Mo
e e T R

The term "alkenyl" is used herein to mean a straxght 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-l-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.

0 The term "alkyny!" 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-propyiene, 2-propylene, and the like. Preferably, the alkynyl 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

15 atoms in length.

In all instances herein where there. is an alkenyl or alkynyl moiety as a substituent
group. the unsaturated linkage, i.e., the vinylene or acetylene linkage is preferably not directly
attached to a nitrogen, oxygen or sulfur moiety.

The term "alkoxy" is used herein to mean a straight or branched chain radical of 1 to

20 20 carbon atoms, unless the chain length 1s limited thereto, bonded to an oxygen atom,

. including, but not limited to, methoxy, ethoxy, n-propoxy, isopropoxy. and the like. Preferably
the alkoxy chain is 1 to 10 carbon atoms in length, more preferably 1 to 8 carbon atoms in
length.

The term "aryl" as employed herein by itself or as part of another group refers to

25 monocyclic or bicyclic aromatic groups containing from 6 to 12 carbons in the ring portion,
preferably 6-10 carbons in the ring portion, such as phenyl, naphthy! or tetrahydronaphthyl.

The term “heteroaryl” as employed herein refers to groups having 5 to 14 ring atoms;
6, 10 or 14 = electrons shared in a cyclic array; and containing carbon atoms and 1.2 or 3
oxygen, mtrogen or sulfur heteroatoms (where examples of heteroaryl groups are: thienyl,

30 benzo[b]thienyl, naphtho[2.3-b]thienyl, thianthrenyl, furyl, pyranyl. i—sobenzofuranyl,

benzoxazolyl, chromenyl, xanthenyl, phenoxathiinyl, 2H-pyrrolyl, pvrrolyl, imidazolyl,



treated with a isocyanate in an appropriate solvent, such as nethyl ene
chloride or toluene, to afford 31. The tert- butyl group is rem)veq U@A
standard procedures well known ~n the art (Greene, T. ~T~'., Wits, P, {;\%}]2
Protecti ngwa &Mssl N Organic Synthesis, 2nd edition, John 5 phqgsesasmdsSons,
Inc. New York, (1991)), such as HCl gas26n ethyl acetate or trifluoroacettc
acid in nethylene chloride, to afford acid 32. The acid 32 is coupled to
internediate 6 using a standard peptide coupling reagent, such as Castro's
reagent (BOP) or PyBOP, and a base such as ditsopropylethylamne, in a

sui t abl e P¥EAzbht Pyrslybhp sz INPimristimg)| PyidraiRYdelndpBZIgE Yy dsardadvl AF-Bdolvl.

Al ternativelw). ] Wbl S Lt e I; lok: T ale] )V ide) 10
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as 4- et uinmolpyo|cirmeliayl, ptefidinyiyd cefdicanbazdlyl, carisaziofyd i -earbolimd iphensntbhidimg |,

met hyl ene chloride, or treated with a isocyanate in_an apgr opriate sol vent,
such as @eu@pykRerimifdipyl pkengnthfalingk phenazmyhsgthiazelymrdgrethaainykisoxazgly Ry
and R c i . using a standard procedure. In the case of
Ra aﬁd Rbmé%ev?rgmb of%%éﬁﬁé&q)(mc) and R = hydrogen) the Boc groups can -
be renpved by TheaetnmtaalkyB' ov '‘afylalkyltas @mpbeyel trseih rbyf itsedf eroaseparcofoariothedr
hydrochloric acid, in an approprjate saol vent, such as pethyl ene chloride or
di oxane, &Rl W& eabpbeaupsss dispussed abRYShaving Anagy] sHBSttyRAL 5k

al kyl ate | . [ in the present of a base) such as sodi um

bi car bon%?§§1%§g%@agyrhé}gﬁ%‘4§?’§"sol vent, such as N, N dinethyl formam de) to

gi ve conpound Tfe.term lcyaloliky]™-as emphoydCh&8inTHy3 61 floCad pdrSSitnathe8 Broap réfeiraoes S
and 6 provide exanples of intermedi ates and synthetjc steps described tn
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1 The syntheti ¢ steps 1h these Schenes dre ‘exe ified In anples 1 and 2
herei n. 5 Schehe (SnN-QH, FloaHRAEIT! is Clvertdsd tadincldelbiyCid(2.2 - -]seddy [HAorbGHIYT),z 37
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refers to chlorine, bromine, fluorine or todine with chlorine being preferred.

The term "monoalkylamine" as employed herein by itself or as part of another group
refers to an amino group which is substituted with one alkyl group having from 1 to 6 carbon
atoms.

20 The term "dialkylamine" as employed herein by itself or as part of another group refers
* to an amino group which is substituted with two alkyl groups, each having from 1 to 6 carbon
atoms.

The term “hydroxyalkyl" as employed herein refers to any of the above alkyl groups
substituted by one or more hydroxyl moieties.

25 The term "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", as used herein except where noted,
represents a stable 5- to 7-membered mono- or bicyclic or stable 7- to 10-membered bicyclic
heterocvclic ring system any ring of which may be saturated or unsaturated, and which consists

30 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
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pharmaceutical |l y-acceptabl e salts of the’conpounds of Formula ill ( ~n the
formof water- or oil-soluble or dispersible products) include the
conventional non-toxic salts or the quaternary amoni um salts which are

f or med, e..g.. fram norgan~c or ﬁr ani ¢ a.dd(? or.szCanExa?nglczs of suct].alcid
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i nhi bitors of btatrho hesroadomt' s wdeddweckis Gr mean pn okpgsesomBEX Q) laessifof atbhe
serine prqteases inhibited,by, co nds wi.thjn the scope of the invention
el 05e | Bf Oy aivacs popr R b ML SRLLEaBhipe Bal Yo e nsipda Pt et it
the pat hogRYesing aNREITNYRE T Whe et RDnH RO ate)i rferddei?s FBm FHeARSthkY By@BEUITES:
pancreatic el astase, and cathepsin G a chynotrypsin-like protease alSo 25
associ at edr @i tchCl alitkb oy tagsthet ithrihé nitrageh foawhivh they, arertoued| fptm @ setuzatedsr i n
t he bl ood coalg_ul gti o) a_} hvvan}g. Idnhi bition of thernolysin, a

met al | opr BRRREAC 2P p¥pSMFMOSIFAdMEd pr ot ease, are al so contenpl ated uses

of conpounds of the present invention. The conpounds of the present
invention are preferably enployed to inhibit trypsin-like proteases.




An end use application of the conpounds that inhibit chynotrypsin angJWM'NM
trypsinis inthe ' ' 30 treatnent of pancreatitis. For their end-use
application, the potency and ot her biochem cal paraneters of the

enzyne- i nhiypidshpggChar acteri stics of thg conmpounds of the presasvszngention
is readily ascertained by standard bi ochni cal techni ques well known tn the
art. Actual se 14 V 2002 WO 991 26926 39 PCT/ 8 I

their specifggwgﬁaju§EP§ﬁB%PE§Fﬁ%W%ﬁﬂﬁ? %ﬁ“%%ﬂ?gggﬁﬁé %gﬁﬁaﬁbﬁn%ﬁgn%g ure
and sev§L§¢¥h@tszg di sease state of the patient or animal to be treated,
as determ ned by~“the attending diagnostician. It is expected that a useful
dose range will be about 0.01 to 10 nb per kg per day for an effective

t herapeutic effect. 5 Conpounds of the present invention that are

di stingui shed by their abilitgchememhi bit thronmbin nmay be enpl oyed for a
nunber of therapeutic purposes. As thronbin inhibitors, conpounds of the
present invention inhibit thronmbin producti Zdherefore, these conpounds
are useful for the treatnment or prophyl axi $

jt-akies characterpzed by
abnor nal Venpidg s oL arterial thro §RB gisnv OINT1 Ty ei t hgr RtPhv gibi production -
or acti on’sheld snat b LGe oot i 1y LAl O coey
. HaN ! L 2H bzHN. b y
t hr ombosi N di’ss nabiesl axpdiy avascul' dr agul 80%?5%: i chmo rg dwl ng
septic shocky viral infections andzcancer; W@' Pdlal infgrctioﬂ; st roke;

coronary artery bypass; fibrin formation in the eye; hip replacenent; and
thronbus formation resulting fromeither thronbolytic theragy or

per cut aneews chnans| Ui f d14@or onar wuaRgnap! asty PGFm14R1g her W#8es i ncl ude
el

the use of sai-dytfyr; #HHt ors_as_antimcoadlldat eio-hier<enbedded in or
15 physi cakiyhol i nke rials used in the“HHNuflactiUre of W&Vices used
in blood collection, Qlood circulation, and bl ood sto age, such as

cat heters, blood dialysis machines, blood collection syringes and tubes,
and bl ood |lines. The conpounds of the present invention nay al so be used as
an anticoagikapt in extracor@9n§al bl 8ad circuits. Metal scents have been
shown to reduce restenosis? FﬁF_Nth‘ﬁbogenic. A strategy 20 for
reduci ng the thronmbogen Ciiv ents Nsmdt 0 coat, enbed, adsord or

coval ent| $"4t t&%R"a thronmbi n-inhibiting agent to the scent surface. The
conpounds of the present invehtion can be enpl oyed for this purpose.
Comppunds of the invention can be attached to, or enbedded within soluble
and/or bi odegradeabl e polyners as and thereafter coated onto stent

mat eri al s, chy PGy ger i i Nyl pyrrolidone,
poIyhyd&%§g§grQ%Yﬁ%égﬁégfgﬁgﬁfg%kgﬁgﬁgﬁ%yg(ﬂ%blyhydroxyethyl

-aspart am deipRemhe 104n BRLNGAIBNIESNBOMLEBER Rl VesitaRiatlRainbpdbeelindl drbup
pal m toyl residues, polylactic acid, polyglycolic acid, copolyners of

pol yl actkich andeplorgeydohylc(Cae) th ghel sapsiund e .c aphe patdonste ampohlyblyod r Dy
butyric acid, polyorthoesters, polyacetals, polydihydropyrans,

pol ycyawroepled taiNebydmsymtirdisnits nking o rMasuphbyp abhplingbprocéduco ivlipumbs, 1.,
hydrogel s. See European Application 761 251, European Application 604, 022,
Canafli adyntheeis PA e 1) 1ol v sompeurds . Phisfarshcouppi® soagiions nclyde 96INE1 868,
WD 96/ 321 43 and WD 96/ 38136. : 14 MAY 2002 MO,%9/26926 PCTNS98I ?, 5185
40 13y vPhepestsh 2 firabydeodiran gr mefiyigagichlopide.2nf d<tialioyl azedirarpgrydate. sUER AS as

h I | | d | i,al I d. hi | h ds. of
he. pr e Y RGBT POR IR nc Ratting Ste RBBTAS PrruPe sfinent TaR BRGHITERI <
of adul ty {eSRLLAEREY ! LESEE ¥OMANR: whil knBWHBE AR af QERANZCS: WOURG

aimage, a ollo

heal i ng; repertusion herosclerosi's; and restenosi s’ W ng ' an

tnjun~ sughws @’?‘otpﬁln%c’@;b@?gh U gRal Yyn 58! 8d @B¥on 2WANAWIBY a8l SOh€Mnc.

pl acenent. The conpounds of the presént invention nmay be useful in treating
neopbkasiNewitoet BBLIFS | sicRSs WRdthyl@ine o4 IREeSRNe R tuh MR pAbEQ3 SO fuent Labh as

Al zhei mer' s di sease and Parkinson's
ethanol or iso-propanol. Guanidinylation of the resulting alkoxyamune 4 to 5§ is accomplished
using substituted guanidinylating reagents such as N,N'-bis(ferr-butoxycarbonyl)-S-
methylthiourea (Bergeron, R.J. and McManis, 1.S, J. Org. Chem., 52:1700 (1987)) or N-R*,

N-R®, N-R'-1H-pyrazole-1-carboxamidine (Bernatowicz, M.S., er al., Tetrahedron Letter 34:



di sease. Wien enpl oyed as thronbin inhibitors, the conpounds of thggyﬂmpnt
invention nmay 10 be adm ni-stered in an effective anmount within the dosage
range of about 0.1 to about 500 ng/ kg, preferably between 0.1 to 10 ngy/kg
body wei ghtwooo26v26egi men in single or 2-4 divided daily dosmsr/usises:ss
enpl oyed as inhibitors of thronbin, the28onpounds of the present invention
may be gsgdl (1998QMDIimRtd@mon & i hAHROLYdcEn298BLS BUSKe abiefrh&BAS ¢ s

pl asm nogen activator, 15 streptokinase, and urokinase. Additionally, the
conpoundsconiplishedl prsmgenindan enddedurcsrane!lb@norgecini the camyiGredne oM WWt.h Wukser
antithronbotic or anticoagulant drugs such as, but not |limted to,

fi bri no§e@ - Vant Euvedrgg Crepngs thrrapox awethe seePrdoediten.alpbni Wilsy amhaSonkr biebi n
inhibitors may al so be coupled with sol uble polymers as tabgetable_dru

calr ri e(r]I §°“S§8FF'[Sb?%/lﬁ}étsgdtr:]%ri’ﬁ“r}e’luﬂﬂ%“ ?Pé?%:‘%?ls of9! YgHesuC Wéfﬁloé%‘ﬁﬁpygrer ,
2 i de- .
Dy bt of e el T AT GRS Shsoye 19,98 B el usibpy Pydropone

substitytad with palmtoyl residues. Furthernore, the thrombin inhibitors
may be coupled to a class of biodegradable polyners useful in achieving
controll ed rel ease of a drug, for example, polylactic acid, polyglycolic
acid, copolyners of polylactic and polyglycolic acid, polyepsilon
caprol act one, pol yhydroxy butyric acid, polyorthoesters, polyacetals, 25
pol ydi hydr opyr ans, polycyanoacryl ates and cross |inked or anphi pathie bl ock
copol yners of hydrogels. Human | eucocyte el astase is rel eased by

pol ynor phonucl ear | eukocytes at sites of inflammtion and thus is a
contributing cause for a nunber of disease states. Conpounds of the present
i nvention are expected to have an anti-inflammtory effect useful in the
treatnment 30 of gout, rheumatoid arthritis and other inflammuatory diseases)
and in the treatnent of enphysenma. The | eucocyte el astase inhibitory
properties of conpounds of the present invention are determ ned by the

nmet hod descri bed bel ow. Cathepsin G has al so been 1 4 MAY 2002 WO

991 26926 41 PC f/US98!"'r518S inplicated in the disease states of arthritis,
gout and enphysenma. and in addition, glonerul onephrius and |ung

i nfestations caused by infections in the lunfi. In their end-use
application the enzynme inhibitory properties of the conpounds of Fot~riula
| is readily ascertained by standard bi ochem cal techniques that are

well -known in the art. 5 The Cathepsin G inhibitory properties of conpounds
wi thin the scope of the present invention are determ ned by the foll ow ng
met hod. A preparation of partially purified hunman Cathepsin G is obtained
by the procedure of Baugh et al., Biochem stry 15:836 ( 1979). Leukocyte
granul es are a major source for the preparation of |eukocyte el astase and
cathepsin G (chynotrypsin-like activity). Leukocytes are |ysed and granul es
are isolated. The | eukocyte 10 granules are extracted with 0.20 M sodi um
acetate, pH 4.0, and extracts are dialyzed against 0.05 MTris buffer, pH
8.0 containing 0.05 M NaCl overnight at 4C. A protein fraction precipitates
during dialysis and is isolated by centrifugation. This fraction contains
nost of the chynotrypsin-like activity of |eukocyte granules. Specific
substrates are prepared for each enzyne, nanely N- Suc-Al a- Al a- Pro- Val
p-nitroanilide and Suc-Al a-Al a-Pro-Phe p 15 nitroanilide. The latter is not
hydrol yzed by | eukocyte el astase. Enzyne preparations are assayed in 2.00
m. of 0.10 M Hepes buffer, pH 7.5, containing 0.Q M NaCl, 10%

di met hyl sul f oxi de and 0.0020 M Suc-Al a-Al a-Pro-Phe p-nitroanilide as a
substrate. Hydrolysts of the p-nitroanilide substrate is nonitored at 405
nm and at 25C. Useful dose range for the application of conpounds of the
present invention as 20 neutrophil elastase inhibitors and as Cat hepsin G

i nhi bitors depend upon the nature and severity



of the disease state, as detenm ned by the attendi ng di agnosti ci M’Ni{tlffﬁla
range of 0.01 to 10 ng/ kg body wei ght, per day, being useful for ?]

af orenenti oned di sease states. Compounds of the present invention that

i nhi bit urokoses@260r pl asm nogen acts vator are potentially BCBUSIS/ASIBS
treating excessive cell growh disease State. As such conpounds of the 25
present invention may al so besgeehell in the treatnent of benign prostatic
hypertrophy and prostatic carcinona, the treatnent of psoriasis, and as
abortifacients. For their end-use application, the potency apd other
bi ochem cal pardnmeters of the enzyne i hi biting charactemgist] csz:0f
conpounds of Hes FeSBRAL BaWRH on delop.aneert ai nedT, y*st@nd rd

bi ocheni calo Hues wel I kKndwn i n_t henwrt _d&sen <this
application wil £ . 30 8epend upoTHe at ure>san sgverr ty ofothe di sease
state of the patrent or animal to be tPeated as determ by the attending -
di agnostician. 7It is to be expected that a genewal dose range will be about
0.0l to 10 ng per kg per day for an effective thereapeutic ef d‘t 14 MAY
2002 WO 991 26926 PCT/ US98/ 25185 Addi k4 onal eSHF -dthacb mpoynds ogfcth

present inventh yde arrlbQei s inCO sCl aI reagent enzyires for active
site concentratinn, \Qu\cg&frml e._chy |tn psi s_supplied as agstandard
il clnicCar quant i trak trypsm actrayi RA

T

reagent fdtsedl |
pancr eat i Coj uites®and fecesBassGifeassays are di agnostic for Q
gastroi ntesti nal d pancreatic disorders. Pancreatic 5 @4zgy ‘rslk@hso

suppl i ed comrer ci #Ig a8, reggent for c‘.ﬂjantrtatron of a,-anti@rypsin in
pl asma. Plasma a, % yﬁggfcﬁ % ncreases in concentration duriqg the course

of several infla trmycr-d'cseases and a, - anti ] osihdrddgdi Ci encies are

associ ated with iYcreased incidence of Lung di SessLe pmED nds of the
present inventiopscan be used to enhance the accuracy d reproducibility
of these assays tHstrametric standardi zati of the commerci aI eI ast ase
10 supplied as ?‘ agent. See, U.S. Patenf Hs499 0 2’91 rsote SR-ACtiVvity
in certaiﬁw\g,r ts durrng purrfrcaro m-ofeins is a
recurringgprapl e whi ch can conplicate %Pﬁt!“co roms resul t s bR

protein isolatiog procedures. Certain prot eas®s pre,sent in such extracts
can be inhibited duri ng purrfr cation steps by corrpo Ny, t he present

i nvention, whi ch Ri ad i "n %ny to various proteol yt| A s 15 The
phar maceuti cal mpos of the inventdon ca s beY adm, ni st ered® 't o any

ani mal t hat can xp@rEiAel?Mfe thegrb@gwfr c aI e,f\e tsoo,itzt '8‘ _q\é of the
i nvention. Forendst anong sk, et € Nvention
i's not intended o be so linmte he pharrra uti cal corrposrtr ons of the
pr esent |nveﬁ‘1 n beH@dm ni ste‘:r"ed by any neansist hat achi eve their

i nt ended pu Fof R X |'§trat| on can be by parenteral, 20
subcut an’ee fraven | arru i ntraperitoneal) t r ansdet mal ,

ciP"°“E)'t’/ Ag &trﬁjfer“‘@ﬁ‘t ly, administration
1 ni sterped W |1 be dependent upon

buccal , & c?culé’r routes Al ternat i
can be by the oral r#ute. The dosage

t he age, health, and wei ght of the reci i enf gf cgn!gw [ent t t ment,
i f any, frequency of treatnent, | at ur t 8'% (=1 . In
addition to the pharnacol 5‘|°Eﬁ¥?@a‘5&tr v%,,sﬁﬁ’p t ar mad¥ut i cal
e 17
R RS

where R', R*-R%, R'%-R"”, R®, R* R® R°, n and m are defined above.
In Scheme 2, a 2-hydroxy-pyridine carboxylic acid 7 is reacted with

5  diphenylphosphoryl azide (DPPA), triethylamine and benzyl alcohol in a suitable solvent, such



25 preparations can contain suitable pharnmaceutically acceptabl e calr§ iMAF 300?
conprising excipients and auxiliaries that facilitate processing of the
active conpounds into preparations that can be used pharmaceutically. The
phar maceut i wglgopkeRar ati ons of the pr esent invention are manpEpgishrRgss N a
manner that is, itself, known, for exanple, by means of conventi onal

m xi ng, wa@gm wgffor%omqr@g%@ IR0 oo fhASR! K N OF, L0 LA Wtverne

processes. armaceu prepa PAtT'Ons For oral’ Use can tai ned

by conbi anérhes@ﬁta's\'i@rt-%ﬁﬁpﬁtﬂﬂdﬁcé@é tRing G bade E302h Rk @ithiem HeRAmeRAllsHazide, =. -
14 MAY 2002 WO 991 26926 4~ PCTN898/2518~ grinding the resulting mxture and
processi agiunhearioxiw & ofdignarvdhes, inaht gppropderrsobuent. afokle aausrdhivarofesan o f
desired or necessary, to obtain tablets or dragee cores. Suitable

exci pi eniVgV-gdragthy Hormagmpide up grve domposnd 9sudhe &31-BHYICEREP de shenf EMOgshHPINg.

| act ose or sucrose, mannjtol or sorbltol eIIquse arations and/ or

cal cilum ﬁh@f&ﬁﬁﬁﬁ?%mffsd’f’dbwlé %a“t?qrE%ﬂcc i pﬁﬁ%‘ﬁhg 8% dﬁieéﬁ"lﬁnq;mﬁ ogen

phosphate, as we

mai 26 stmfsﬂ"«ﬁ‘n A 20 CoRon i B ey SESER MBE Ren Tl up o, SheHs ©
L1 agacaniiy gL K PELL 8§§‘ﬂu9%q§e%>saﬁ%mengi{a¥ m%hdg' | BSforF 8 The

carboxyne ose, and/or vi nyl pyr one.

di si nt egpql llgﬂ 1 Le8H& f@lm&ﬁm@@e@,usﬁg%@ﬁdaﬂ Fb%pa&ox&mﬂg'remmstsa&w hes

and al so carboxynethyl -starch, cross-Tinked pol'yvinyl pyrfrolidone) agar, 10
or al gi r ggsta®k teient (BOPY JrBYBOP,, afilUbdte %ch 3@ AdilsbpropyigihiRine Awsl duirable €S
are, above all, flow regul ating agents and lubricants, for exanple, silica,

t al c10 st esivemt, aatid aorN,dadinsethyiformahide socgirodiee  comgpoesd Ul st'Har &be @ougakci um
stearate, and/or polyethylene glycol. Dragee cores are provided vrith

sui t abl erapatedrigs hydragenaupn deen 7 eatialyshsuchrasgiaadivm anocagzont iniacsol vegntii suels .as For
this purpose, concentrated saccharide solutions can be used, which ma

opt i onal kejrabyeiaian a@é gthapaloi Tche amanecls iy weates) ik Aprligny elpridroinghe mwép%w ene
gl ycol, and/or tit m. di oxi | ac | uti ons and suitable org

Joi vent s B85, StA T RPEYORH it GaEble SoBEBua EoRemHse: FBORdS arairary
gastric juices diﬁl utions of suitable cellul ose preparations, such as,
acetyl celf?ﬁlipS‘sl% thal ate or hydroxypropyl met hy 1-cel |l ul ose pht hal ate, are
usedysDye st Uf/ilﬁarﬁ’z{t veryggﬁrénfz M R2oABARA d & deBfod A Kk £ iafi8 Bhocedurg

coatl ngs for exarrp Ion or r td characterize
conbi nat sguksasHy dasdehMforCia Wﬁnmw yst $48h apﬁ@faafuhﬁ&?éﬂrb&ﬁh aR"BPRpAAE ONS
whi ch can be used orally include push-frt capsul es made of gelatih, as well
as soft, ssiwaheeudhapsetrasdrofoan ahd @ahml.i Theaditind 1pisaghdied WRH a sﬁlf@ﬁyl&ﬁxlondc

gl ycerol or sorbitol. The push-fit capsules can contain the active
conpoundsn the preeenf of mbast, gachas asethylmbrpiralnehen aismeatblenidl vent,i sukleas metiykenas

| act ose, binders such as starches, and/or 25 lubricants such as talc or
magnesi ushioridgraafoshiR. s feonitylygroun ispmpyedrusing fangigrd proegskitg well knpwn
active compounds _are preferably dissqlved or suspended in suitable |iquids,
such 8s, ™ &ha Wdﬁr?“ﬁr T |§ 'gv%%tr}éﬁ% Rrofecivrdi @f%‘ﬁs ’§t(é’f5ia’I"Fz%1"éheﬁ‘bfy 25d

dded. S bl I | d
ot onddlPR, Feld Bl Fhk ke s REH Ve oo bR bk % G €28 p ol e o7 O
vat er - 50'&{}?‘}5&0&% IE sd 1da1|n Ft!hpﬁné gllx.lp{gl Oqg a%ﬁ’)r Qgidci@ ! O%étaﬂdnlé ![és{)% 28 o

conpl exes specl aI y preferred a i ne sa ts are anmoni um sa repar ed,

for examh@rmMiiil 6 Wsink a §l}39adrﬁ'%cﬁﬁﬂg rc%lﬁg’reﬁﬁts Thich 2R'CORAES ’r%agfexlne(gOP) or

N- et hyl gl ucam ne, or "argi nine. One or re nodified or unno
cycl odextpyBGP cait BebLenueyed diRoprdRietiyl@uadldin a suitable solvent, such as N, N-

25 dimcthylforman-l-ide to give compound 16. The R*, R® and R° can be optionally removed using
a standard procedure. In the case of R® and R" = tert-butoxycarbonyl (Boc) and R¢ = hydrogen,
the Boc groups can be removed by treatment with an acid, such as trifluoroacetic acid or
hydrochloric acid, 1n an appropriate solvent, such as methvlene chlornide or dxc;xane to provide

compound 17. Compound 17 can be then optionally alkylated with an alkyl halide 1n the



14 NMAY 2002 WD 991 26926 44 PCT/ US98/ 25185 increase the water sol uldid MAY200F
conpounds of the present invention. Useful cyclodextrins for this purpose
are disclosed in U S. Patent Nos. 4,727,064, 4,764,604, and 5,024,998. In
addi tion, swuspefmieons of the active conpounds as appropri at epcr/Ls98i28}83ct i on
suspensi ons can be adm nistered. Suitabt®e |ipophilic solvents or vehicles
i ncl ude y ol or, il, .Qr i abty, i
esters, p%g%&[e)?gn%)ﬁyg,sg'et%% e%?{egg%lgn otrﬁg%%[egc%r iagegﬁ%r?ﬁﬁﬁ% ygl%ﬁ[éﬁgeﬁ &

gl ycol - 40Q"_ft-hennesrrawds, 18eevcs@ipalsd 18. PEG 400). Agueous inj ection
suspensi ons can contai n substances that increase the viscosity of the
suspensi on, for exanple, sodium carboxynethyl cellulose, sorbitol, and/or
dextran. Optionally, the suspension nay al so contain stabilizers. 10
Conpounds of Fornmula VI can be $8B@F&d wi th radi oactive iodine as
described below in Exanple 3 or by using an exchange reaction. Exchange of

hot iodine fdr cold iodine,s awell known in the am . rAlt atRglhid@louma radio
i odi ne | abel | conmpound can&‘\g‘é| phﬁpaf“éac"‘f"if om t he |C(ﬂ/lr§espondi nginder OO
conpound vj ributyl stannyl” i nter nedigat €.nsBee, YIS, P, N

5, 122,36?",‘“5 $r ei N ﬁ(‘:or porated by ref érence. 1 ~ e pr e@%ﬁztr&i? nl\g‘(‘é%ti on al so

i ncl udes conposd tions which 8 e useful for in vivetinaging of thrombi in a
manmal , wherein_the conpositions are conprised of a conpound of Formula YII
conpl exed wi t mi@ madioactive at gy For thsﬂﬁmnds of Fayamha VI I,
suitabl e radioadtiye atons, i ncl-uee—€e-57, -6f, - 67, Gr68—Ru-97,
Tc-99m | reedgoet, n-\i’% ﬁ]@‘%-lg%,OHm0198*pz<an b-/%lﬁ&“fbnopa,( Eleuban, 20
technetium 99m (Te-99n) is an ideal radioacti%e atom for |nmagl ng because of
its nuclear propesties. It is a gammma emtter3and has a single photon
energy of 140 keV, a half life of about 6 hours, and it is readily

avail abl e from as I\@ 99/ Tc-99 generator. Rheg 6 and 188 al so have ganma
em ssi on whi cﬁ?al OyS themto be«iraeged. Pre leﬁréd CONpPOosi £8t¢ _contain the
radi oact i Vgt <99m-+Qf ComposTTi ons of preseéats | gy on are
conveniently prepated by conpleting a conmpoung of Formula VI with

radi oi sotopes which are suitable for detection gexter nal ly. The conpounds of
Formula VII can bé&4| abel ed by any of the many Fechni gues known in the art
to provide a conbﬁsi E; on of the present |nwv io"ﬁ' For exanpl e, these
conpounds cafl, BerTapel ed t hr g 4Rl aRiNg agent such af
di et hyl ene-,trr?\@ 4&Cébic acid (DT)P,//%N sl | ot Lxggg}:ﬁembot h of
whi ch can be cdvafiently attached to the cofrpeund of For @ dhr . I'n
general, the conpgsitions of the present invention containing

techneti um 99m are prepared by fornmi ng an aqudous ni xture of technetium 99m

d dyci.AY, agent 3a WAt ARAEY 200Z g2 -, 6926
and a re %16 aggnt pandsa. vat er R %@DﬁQQIR% 92

PCT/ USOt | 8%~ | up)LB” | Fgand, ortardivt heR) 2 orit %ture with a
corrpoundAro?\N d,(&n r epr esent gers Qafc\r;ﬁlh r N)'?érrpl e,

t he | magi ngHcogpound$ of 't hirs H neRt BK8"%r e nade by reatti\ng ARk um 99m
(in an oxidized stgde) with the conpounds of the present |Invention having a
chel ating neans in the presence of a reducing agent toforma stable

conpl ex between 5 technetium %9m|=i3 agd egdid wwlate (I'V or V val ence
state). One°RitBYAkMEAL of the GONPHOSYTi present invention is
prepar ed by—-abeH-rg—a—eorpount: i ng-a DTPA chel ati ng
means with technetium 99m Thi s Hmy be abco ¥ conbining a
predeterm ned amount (as 5 ~g to 0.5 ngyeof conpound of the present
invention with an aqueous solution containing citrate buffer and stannous
reducd ng 10 agent, then adding freshly eluted sodi um pertechnetate
containing a predeterm ned | evel of radioactivity (as 15 nCi). After

al | owi ngwaerei Rc BOaR P di* 3R, RAR it yand me arztdefioghaticyrpadad urserylt he reacti on

m xture is |oaded into a shielded syringe through a sterile filter
(0. 2-0. 22 ni ckAgheme 3, diethyl ethoxymethylenemalonate 19 1s treated with amidine 20 in the

present of base, such as sodium ethoxide, in an appropnate solvent, such as ethanol to afford
substituted pyrimidine 21. Compound 21 1s alkylated with a glycine equivalent, such as terr-

10 butyl bromoacetate, using a base, such as tetrabutylammonium fluoride, lithium



then is dispensed into 0.9% saline for injection, if desired. Anot h‘F MAY 2002
enbodi nent of the conpositions of the present inventibn is prepared -{yy 1%

| abel i ng a conpound of Formula VII having a netall othionein chelating neans
wth techngbiggpe@dm This may be acconpljshed by conbi ni ng ®quawes2aesi um
pertechnetate-99m wi t h aqueous stannous gl ucoheptonate to forma sol ubl e

| | . . b Sol uf
COMP! &% Qimd RABRRLIUTLONM oh Ry 8 EAURSH Db N ol fLnl VRcBLUERNRDLANALE

nol ecul es, t I's sof uti a conpound of the Formula VI
havi ng paviehainv Bbhhamat b give *Ebed2 t ek aker 1Lhi@blvEar ubatlithgn heiréldéoxt ur e
for a period of time and under conditions which allow for an exchange of

t he t ectdet ytr®dde fr oroitable Plveaghegt anatthacoingl @kartod b éfonkeat 128t hThnei n
of the conpound of Formula I'Il, the technetiuml abel ed conposition of the
pr esentcidnivahen Beaigds Wit rdipleenyiphesphond @gide f(DPEANnetthe Proorh ethbised Spthefer abl y

be water soluble. Preferred sources are al kali_and al kaline earth netal
per P ec AREReEINeTdam .theTaéXh?'Fé‘f"i ﬁh‘r"gg‘ﬁ‘?‘?"s""‘r?o‘g‘? QL sheaBinpeasniisacHoRSth n t he

ER e T e e

of physiglogi Ys] ' j nts
R S R R S
technety ye S9¢8nt bPMChhysO%heH 28 alpddftin? oh CatddR inVarPhppfop@lt®RERest b 8¢ for
reducing rhenium 30 fromits oxidized state. Reducing agents which can be
used an@rlarofierds asdhéBindleThe bR @3Ss freédi€d Wilh a salfemy] Whtoride Ue Glepresnabe,
stannous tartarate, and sodiumdithionite. The preferred agents are

st dAnousaseduch ag4agminimorphepisc ontriethy kimdm:)on e swithtie isolventy swthaasmethylene

gl ucohept onat e. 14 NMAY 2002 WO 991 26926 46 PCTNS98|' =5185 For exanpl e,
st annowblagide ¢ pderd(26a Giheyenr-dutyh graupdsmsmeyed yeing asiagdardrproredutedell knovemee
froml- | ,000 ~. g/nL. Especial Igg referred concentrations are about_ 3

/

U Q00 -ifythe art éﬁr?qgnév aciV- c O SxEsWai tirotee@isn 7 Puah B0 RV EBiqIVRRESS | &P a
tabl e technetjum,99m cj tr at | t i th d. of

For mul £GP eV RN A3H 5o qlinriaa Yk, S9S Shsheh B ARHARERaACsom f r om

it it j . . . VI |

5 acniBhRefETRA. Lol 0T IS cBloil £ RIRAMA Al b

(agss Ofﬁeyﬁﬂecé&ngf’lhg}ea%t@!ﬂs,rQEH Gs [ FRI 3AeMen (BOPY LI Py BDH, Gnlghe b%?ﬁﬂéh as

maxi ma soluble™in e nedium Preferred anounts”of citric acid range

from 154ifs6-pashyibtByisthine bR BictiiRAne Of 2 GRIEMALGIV R, she BYNaV-Mitheth@YdRthnade

chel ati ng neans can range from 10 0.001 to about 3 nglnL, preferably about
0. 017 tto glroudmPourd 2§/ MThe RNA"l 3nd Rechndki opnddAN irémbved figingnaofiandard
pertechnetate can be used in anmounts of preferably about 1-50 nC . The
anount mbcagdie. darthewpsodf BbambRFdenbutonpcappanyé (Bod) rand R i=ohydreger. dficeBab| y
about 30-150. Alternative conpositions ofthe present invention include an

| n- 111 §TaRS|C8H DEARPBYRYPY reatment with an acid, such as trifluoroacetic acid or hydrochloric
acid, in an appropriate solvent, such as methylene chloride or dioxane to provide compound
29. Compound 29 can be optionally alkylated with an alkyl halide in the present of a base,

such as sodium bicarbonate, in a suitable solvent, such as N,N-dimethylformamide, to give

compound 30.



of the present invention. 15 The present invention also includes 14 MA 200
conpositions of the conpounds of the present invention which are useful for
in_vivo imaging of thronmbi in a mammal, conprised of a conpound

represent egolaysbpgmul a Vi1 conpl exed to, a paranagnetic at ompcPusbersned

par amagnetic atons are dival ent or trivdl ent ions of elenents with an
atom ¢ nunber of 21 to 29, 42, 44 and 58 to 70. Suitable ions include
chrom um(111), manganese(l1), 2ZF&¥ti111), iron(11), cobalt(l1),

ni ckel (1'1), cgpper(11), praseodymun(l11l), neodymun(ll1l), samarium(111)
and ytterhsum(||Lk). Becaus®ootletrcecivery stieng magnetic noments,

gadol i niuin frry, aer i un( |8abe) cHeysopr osi gy il | )gs hol mun(111), and
erbiun(lL%& ed. -Especi-ably prefeyr for the paranmagnetic atom
is gadoliniu III).c¥he copp®atLbi ons fi' Eseﬁl dgventi on may be
prepared by conbi ning a conmpound 25 o #brnukﬁ VIl Qith a par amagnetic
atom For exanple, the netal oxide or a netal _salt (for exanple, nitrate,
chloride or sulfate) of a suitable p anagnet?b atomis dissolved or
suspended in a nmedi umoCEEEHGC®MAHf ter and an al cohol, such as nethyl,

et hyl or isopr 1 i & added to a solution of an

equi nol ar VId in a simlar agueous nedium

and stirred. [Thel;reacti on“m xture nmay eq Patehy unti NB0 the
f %ﬁ%iﬁggxqgéNﬁs&F;tgd by
y be isolat ed My Bvapor & fon of the

reacti gl [.8INCO or! nsol ubl e conposi
filtering, whiloe sol uble conpositions

solvent. If ac4d groups on the chel ating feans 3Le still present in the
conposition of the_present i ri@rad,ens'cosor c or w 14 MAY 2002 WO

99| 26926 4~ PCT/ US 25t 85 or gaeé eHh@ses.~and even am no acids, nmay be
added t &.GovpimarReagdne Saci di ¢ conpl ex i pt0 & R&GOral conplex to facilitate

i sol ation @iedbiEfi catin of honopg us conposition. Organic bases or basic
am no acids may be used ags neutralizing agents, as well as inorganic bases
such as hydroxi des, cagbohatgs or bicarbonatgs of sodium potassium or
lithium 5 The present Thvgntimn, ak'$gsppcl ude ndiragnostic conpositions which
are useful for ingvi vt kngfﬁf [ O-N manmal , conprising a

phar maceuti cal |y ac&éptable carrferan di aghid¥tically effective anount
of a radi ol abel ed conpound of Formula VI|. Conpositions such as those
descri bed above may be conveni®¥ntly used in these diagnostic conpositions.
The "di agnostically effective dgnmount” ofthe conposition required as a dose
will depend 10 on the route of |adriiP¥R? & iFOF™¥he type of manmal being -
treated, and the physical chargcteristics of the specific mamual under
consideration. These fact@rs and their relationship to determning this
dose are well known tqaskj| | &d practitioners in the nmedial diagnostic arts.
Al so, the diagnostically;é? ecﬁinggnﬂmwt and Mt hod of admi nistration can
be tailored to achiweve i i Hw depend on such factors as
wei ght, diet) concurfent medi ¢at | Bd ot hef factors which those
skilled in the nmedical arts will jyecognize. In any regard, the dose for

i mgi ng should be sufficient for detecting the presence of the inmaging
agent at the site of a thronbus|in %uestion.ITypicaIIy, radi ol ogi ¢ i magi ng
w il require that the dose provi d8¥"BY AW bhar naceuti cal conposition
position of the present inventign be about ~ to 20 pC, preferably about 10
~Ci . Magnetic resonance inmaggng W ll require that the dose 20 provi ded be
about 0.001 to 5 mml e/ kg ef grably about 0.005 to 0.5 mml e/ kg of a

conpound of Forrmula V1 corpl &Sfﬁfyﬂ ”mm&anagne He atom In either case,
it is known in ‘R N -
H

1
\Z,HN i m R NH

35

Scheme 4 illustrates the preparation of compounds of the present invention where Z =
-OCO-, -CO- or -NR*CO-. The amune 11 is reacted with an alkoxy carbonyl chloride, or a
5 aryloxy carbonyl chloride, or a acyl chloride in the present of a base, such as



the art that the actual dose will depend on the |ogcation of the thMarlE.
"Phar maceutical |y acceptable carriers” for in vivo use are well known in
t he pharnaceutlcal art, and are described, for exanple, in Rem naton
Phar maceut WO:19%88¢%nces, 25 Mack Publishing Co. (A R Genné’FJ/léggF’?S'SiQBS)
The present invention also enconpasses di agnosti c conpositions prepared for
st or aget-orethadmprphetnati orethyitmioe, inoubdtablidiot vaanasyap eomeiiviensr egendatdrves,

st abi | i z&fes e qu&§!anaFé)fn ﬁ%ﬁ’ﬁ'ﬂ%ﬁxalesm&lmsQ@rP%Qﬁ{e?)vlcﬁQrctM&ld@%rdlfi}f%Qe egters
ervatl ves

of hydr o enzoic as

T 1 SO e e SOl S A e e et e st KA v

I magi ng(Gredreods Vof, Woes, pr@sEnt Piamceng Gooupalis ©rgbie Syaidess alndddiaint afgs over
prey OUWnWBEa RQnt eﬁxranl‘\igure?oitlp T 189} qgéﬂe%t Hep ﬁ% H{/lt Qﬂa{&goro {nffulapoacet;[che

presence, SIze re ressi on or |ncr ase o I'n particular

pr esentaql%méﬁf"ihéiﬁnﬁ%‘@f’ﬁ%éo etprsAGKR2. Thefcm WYCQM? &mnmnz@g@eﬁ A8NPETNS98
. 5185 coindasd % peids canslingiragueas stich am@@’s réa@Bm (BOR DPYBOPeah@acshsd sudpi nd

o e abdoR o QTR R G e Pl B ™
arisi ngcdmpmndrﬁfoundltcmtg\rqmg tanemund:dlﬁtiaetrmdewnhr@ wlkeony i qarteingiy chipride,
| Nt faC %r? gmb%ﬁ%m&me%fr a&ﬁ%hfb?iﬁ?%ﬂgﬁres&{?@%h&e' £r4 gfcﬁ'ﬁioﬂﬂértphglmc

COHDOSI resent rnvention, IS expec ed
i nst ant @m@@aglcgpﬁ%én Pﬁ%%aé’ 5 sAkYFnh guetysnmethylens ehlerds, roétt@aieﬁé‘”fl"h? #PBYaRaound

to the tnmm@‘pu@nlamweam glhah asmmldlerwlofme oh®lpne siendffdrd vsembb@;m 38 SOThe

i ncl ude t hods hronbu a 0 Si Ng
the ot es Ropna 1 5o be ool et Bing sndalh BEHRush B FEGR wr ECBRUD o
anount eierabctowpmbmuyl thneperd Rf eﬂnydmgexdlthngostgrmlpsmp@siremowdoby fréattniant

Pr esent iR YR AEIIOBudNgd L('lmloﬁ%e%etabfag)r% BRERBRY ScildD irfad Eﬁggera‘?é $&ivent! Buch

enpl oyi ng the conpou 05|t|ons or di agnostic compositions I h vivo by
this ne?%‘@ﬂth"lcaﬂgﬁ]ﬁ’f‘g? effi ah. 4o REVEIAMPRERE Bdr eHeefompgindi3d spp e theg
syst eni Gptmhalipﬁ.l&lvlat&i‘r\gﬁi ﬁdalh‘?lrlﬁﬁde mSyspxesagc oﬁdﬁﬁsel siich at bodiurh SicaesnaiR| }nS hﬁd
by injectin u ns i,agnostic compesitions of the
present ) ?‘P\Fgérll%%g?ln ik QU%(F:‘oars]\(]}g&Pe f’tth& %pfg c\ygfprgugﬁﬁg S artery. This
i ncl udes but is not Ilnlted to adnlnlstratlon by the ankecubutal vein.
Local targeted admnistration is acconplished by injecting the conpounds,
conposi tions or diagnostic conpositions of the present invention proxinal
inflowto a vein or artery suspected to contain thronbi distal to the
injection site. This includes but is not limted to direct injection into
the coronary arterial vasculature to image coronary thronmbi. into the
carotid artery to 20 image thronmbi in the cerebral vasculature, or into a
pedal vein to inmage deep vein thronbosis of the lea. Al so, the manner of
delivery of a conposition of the present invention to the site of a
thronbus is considered within the scope of the term "adm nistering”. For
exanpl e, a conpound represented by Fot~nula VIl having a chel ating neans
attached thereto may be 25 injected into the manmal, followed at a |l ater
time by the radioactive atomthereby formng in vivo at the site of the
t hronbus the conposition conprising the conpound of formula conplexed to
radi oactive atom Alternatively, a conposition conprising the conpound of
formul a conpl exed to radioactive atomnmay be injected into the manmal .




. . . . . MAY LuuL
The detecting of a thronmbus by inmaging is nmade possible by the pr1e4sence of

radi oactive 30 or paramagfetic atons |ocalized at sucCh thronmbus. The
radi oactive atons associated with the conpositions and di agnostic

conposi ti om0 efnébfke present invention afe preferably i mged REGIWRYSASISS

radi ati on detection neans capabl e of 1 4 MAY 2002 WO 991 26926 49
PCTI US98/ 25185 detecting ganma radi ati ogn. such as a ga canera or the

li ke Typi cal | YehamasiSandodhPioyisi sYamplesed ddeanishides anOMASHE SRS ABEFART 10
(wher ei ngtie, i 10 d9N8 i B8MBorAs 51 F Srmitlls PIPGMere R SPIsFOLAS. - atp L &EAHION
which emts a photon upon its return to the orbital state). photoel ectnc
det ect or $mainr tregelknmasahas pytivalof fremek toi Sprefhmbhed of i oThiesyatimtivstiaphen pese t i on
of the em.tted 5 photans nd cireui to anal yze the photons detected in
t he chanﬁ%\ﬁ%ﬁﬁf‘&p‘sﬁﬁ’ﬁﬁgf’%”’ ?’ﬁ?ﬁ‘g@?s ﬁ'ﬁ%& %X‘Frﬁﬁagneti c atons associated with

t he conpositions and di agnostic conpositions of the present invention are
detected in magnetic resonance inmaging (M) systens. In such systens, a
strofig magnetic field is used to al SgherneSnucl ear spin vectors of the
atons in a patient's body. The field is disturbed by the presence of
paramagnetic atons | ocalized at a 10 thronbus and an i mage of the patient
is read as the nuclei return to their equilibriumalignments. The follow ng
exanples are illustrative, but not limting, of the nethqd=s €onposi tions
of the present invention. Oher suitable nodifications a aptratoHons of
the variety of conditions and paraneters nornally encount 0—~afid obvi ous
to those %M h&hCH0C8f * ar e wi t hi ncizine” SHFFi torand scope oPt he
invention. > 1 4 "MAY J6@& cW,991 26926 5~ PCT/ US98/ 25185 Exampie—1—

3- Benzyl sul fonyl,gni no-G et :yl-1-((3 37 PhF, DEAD, THF

guani di nooxypropyl ) am nocar bonyl net hyl J- 2-pyri di none trifluorocactate H ~~
H~ TFA ~ ~~S O ~N-N~~~H NH2 5 1 . = NBoc

3- Benzyl oxycar bonyl arigo- G net hyl - 2- pyri di none Di phenyl ph@mﬁ{yf azide (
11.9 nL, 55 s Adgé 0 a&0%OdyMlij on Of Xy =)’  NHBoc

6- met hy| [FH#Ndi ne/3- &aY ;@i aCldhata - 85 §sz%‘r{ﬂ“t—r—r—eﬁm—m ne (7.7
m., 55 mmol) in,4l0 dry”di oXane (100 nl) and the,yesulting solution was
heated to reflux. After 16 h nore triethylamne (7.7 nmL) 55 nmmol) and
benzyl al cohol (5.7 nmL, 50 mMvl) were added and the sohuuon was refl uxed
for a further Thefl r eqatd otz A%@dE e Was~ CHAEENb-Lak edhHeac vacuo and t he
resi due wedzHyart F‘or?e/dN*w@t ween TaBtAhydrene chloride (200fnm) and brine ( 100
nm), acidified {o pH 1 wid 10% HCl. The organin{1 | ayer MRS washed with
saturated NaHCO3 (2 x 100 nmi), 15 brine ( 100 ), dried over Na, ~S04 and
filtered. After evaporating the solvent in vacuo, nethanol ( 100 nL) and
hexane (20 nL) were added to the residue) the solid was coll ected, washed
with 'nethanol (50 nL) and dried to give the title conpound as a white
solid (7.2 g, 569%. 'H NWR (300 MHz, CDC13) b-12.82-(s, 1H)) 8.06 (d) J =
7.0 Hz, 1H), 7.69 (s) 1H)) 7.42 (m 5H), 6.09 (d, J = 7.5 Hz) 1H), 5.22 (s,
2H)) 2.32 (s, 3H). 20 2.

3- Benzyl oxycar bonyl am no- G net hyl - 1- (t ent - but oxycar bonyl net hyl ) - 2

pyridi none rert-Butyl bronpacetate (3.9 g) 20 mmol) was added to a stirred
suspensi on of 3-benzyl oxycar bonyl am no- 6- net hyl - 2- pyri di none (5.15 g, 20
nmmol ), as prepared in the preceding step) and Cs2C03 (6.5 g) 20 mml) in

N, N- di met hyl f ormam de (50 nlL) and stirred




25 at 40 C overnight. The solid was rempved by filtration and the filtrate
concentrated under high vacuum The residue was di ssol'ved in et hyl acetg%@~
( 150 nmL), washed with water (2 x 50 nL), brine (50 nL)) dried ovef 4N4

and concentW8%8@6926 vacuo. After evapor abi ng the sol vent i~ PUR@IS8s/ 2818
residue was purified by flash colum chromat ography (25% ethyl acetate in
hexane) to give the title conpound as a white crystalline solid (4.2 Q)
56% . 'H- NVR (300 30 MHz, CDCl 3) 8 7.9bhépiced = 7.3 Hz) 1H), 7.76 (s) 1H))
7.37 (m 5H), 6.09 (d, J =7.6 Hz, 1H), 5.19 (s, 2H), 4.7S (s, 2H)) 2.32
(s) 3H, 1.47 (s, 9H . 3.

3- Am no- G net hyl - 1- (tert - but oxycar bonyl net hyl )-2-pyrjidinone _ A m xture of
3- benzyl oxycar bonyl anrfa-6- net hyl - 1- (tert - but oxyc onyl met hyl ) -2

pyridinone (4.1 1 )) FpeREERE4 1 N the pracedi NngestERs, @aNd 10%
Pdl C (400 ng) |ﬁg e no (—&%@—§t¥~mu s CpilNT ogghat ed Uﬁ%éfégéd ogen
(bal loon) for 1.5 The catalyst was 14 MAY 2602 WO 9971%%

PCT/ US98125185 r enoved by filtration through Celite and the f||trate
concentrated to givc4the title conpound as white*solid (2.55 g) 97%.

"H NVR (300 MHz) 6 49 (d. J = 7. 3 Ft 1 ? 6d) J = 7.3 Hz.
1H), 4.75 (s, 2H), 3H) 1.47 (s, 4 ||
3-Benzy|su|foQ¥h& yl-1- (témilﬁﬁfﬁxycmn 0
To a sol ution of Z< THF-C2H50H
3-am no- 6- net hyl - 1- (Cert - but okycar bonyl net hyl ) - 2- pyrldtnone (960 ng) 4.0
mol ), as prepared in the precedi ng step, and N net hyl4orpholine (840 ~tL,
8.0 mmuol) in nmethylene chloride (40 nL) was added a-tol uenesul f onyl
chloride (765 mg, 4.0 mmol) at 0 C. The reaction mxture was stirred at 0 C
for 1 h. Additional nethylene chloride 10 (SO ni) dSF esultlng
met hyl ene chls@hd dgmwsol ution was washed with satu NakCO31| (2 50,nL)
10% citric a6 (3 m)ca ifie (B0 nL), amv iedf\qy &ﬂi%onhe
sol vent was—eeneentr at d 7 gi ye aN;SLHE~MhICh was mashed.mnthlethyl
acet at el hexane ( 1 yNtO IH&: B8fpound as a white solid
(1.4 g, 89% . 1H NMR (300 MH) 13) 8 7. (d J =7.5 Hz) 1H), 7.31 (m
SH) 7.20 (s, 1H), 6.02 (d) J = 9.4 Hz) 1H)) 15 4.75 (s, 2H)) 4. 31 (s, 2H
2.27 (s, 3H)) 1.51 (s) 9H). 5 . & Ben
zyl sul f onyl am no- 6- net hyl - 1- carboxynethyl 2-pyridinone HO gas was bubbl ed

t hrough a gticaswed suspensi g of

3- benzyl sulféﬁ?i&hlwam no- 6- @» (t%rt bu oxyc%lr bonyl net hy},) - 2- pyri di none
(1.4 g, 3. , as pr e i Dnet bydsoacet at e (
15 mL) at O Cuntil- a solutio mag r mat” r opm 20
tenperature) a thick suspension was fomned The nlxture wasnmbegassed with
nitrogen and filtered to give the title ceeipound a white solid (1.1 g,
92% . 'H NWR (300 MHz, CDC13) 8 8.67 (s, 1H), 7.34 (m SH)) 7.12 (d, J =
7.5 Hz) 1H)) 6.10 (d) J = 7.6 Hz, 1H)) 4.78 (s, 2H), 4.51 (s) 2H)) 2.26 (s)
3H). 6. 3-(Benzyl oxycarbon anlno) 1-propapzol 25 To a sol ution of

3-am no- 1- prepaagl, (3.75 € ﬂ@p?) Néﬂzﬂ;ge chloridg (40 nmL) was

sl ow y added—berzyl chl or ef orvat s 0 cﬁL}\¢§/thh | ensz chl oride (
10 nL) at OC and the m xture was SM|rr at 0 Cjfor mhO Aéﬁftlonal

nmet hyl ene chloride (50 nL) was added, t®e sol ution washed wNeh 10%citric
acid (3 x 50 nL) and brine (50 nL)) and dried over NazS04. After
evaporating the solvent in vacuo) the residue Was purified by filtration
through 30 silica gel ( 1 : 1 ethyl acetate : hexane) to give the title
conpound as a white-solid (4.05 g, 97%. 'H- NWR (300 WMHz, CDCl1l3) 8 7.34 (m
SH) 5.17 (br s, 1H), 5.10 (s, 2H), 3.66 (t, J = 5.8 Hz, 2H)) 3.33 (t) J =
6.1 Hz, 2H), 2.63 (br s, 1 H, 1.69 (pentet, J =6.1 Ft) 2H) . 7.
h'-j3-(Benzy|oxycarbony|anino)-l-proponyphthaI|nlde _ To a solution of

3- (benzyl oxycar bonyl am no) - 1- propanol (4.0 g,~ 19 nmmol )) as 35 prepared in
t he precedi ng step) N-hydroxyphthalimde (3.26 g, 20 mmol) and -

tri phenyl phosphine (5.25 g, 20 mmol) in tetrahydrofuran (80 nm.) was added
di et hyl .. -.. ~ 4 MAY 20D2 WO 991 26926 52 PCT/ US98/ 2518~ azodi car oxyl ate
(3.5 g, 20 mol). The reaction rruxture was Burred at roomtenperature
overnight. fithyl acetate (200 nL) was added, the solution washed with
saturated NaHCO (2 x 100 nL) and brine ( 100 nL), and dried over Na~SO-.
After evaporating the solvent) the residue was purified by flash col um
chromat ography (nethylen~ chloride to 4% ethyl acetate

y 6;%:5 pyri di none




in rrethylene chloride) to give the title compound as a white Sollq,KAﬁ{RHQ
100%. 'H- NVR (300 MHz, CDCI3) 8 7.83 (m 2H), 7.77 (m 2H)) 736(m
H, 5.

67 (br s) IH, 512(5)2H) 428(t)J—58Hz 2H) -
1 Hz, 2HWO 9/B%e pentet, J = 6.0 Hz, 28). 8 periosibabils
3- (Benzyl oxycar bonyl am no) - 1- pr opoxyam ne To a sol ution of

1 Coeney o erboni man | papend Bniteli Bt Lty o0 10 )
(20 m.) V&ﬂ&a@&deiblﬂ-@%%tohﬁisﬁmm& fradutly) ihudetht JonvEheormbhet-ioxic saBs oxSthb rred

at roomtenperature for 1 h. The sol ve(ii was_ evapor ated and the resjdue
passed t HUBIFFRATE RIRQU k) saft %Whlcﬁ agg fpgpe Gé&-aff%mh’é%éﬁécPboré?’ﬁ(jlac'é?é@’fgﬁsé*‘) to

%b\éle3§ hg é]la%%;ﬁ?sfn&w;h@gia%dgﬁ éatllg %ﬁ%de@nc@é@) aE{H)atquPéinme 'é‘sﬁ\%&é %QQZI%?B .

(t, B 15 benieﬂeslﬂtfonﬁld) b3$lﬂﬁit¢ q) buty mtﬁ 2cittate 2|—$amph6’t916( pe:ratreihorshlforﬁteZ Hz.
2H. 9. (R tert.- butox rbon )J | ox arbo | am n
pr opoxyglﬁtcl‘mﬁnf?é‘ Bo%{ogﬁtfsut ufﬂ“a bdé)%féﬁ@%%tﬁr b%ﬁ? %B?tc %maratc

- pr OPOthagf'{h‘f}ﬁlorQQQatgg glfceﬁﬂ)hﬁiﬂhlai tﬁﬁuﬁﬂﬁaﬁr Eébtb:fbafté”'ehd%raﬁ@a‘?@“ RPdretifBridd, N

5
g,
5
6.

N, N di me mam de (20 nL) was added

di(tert- myuimd;romtdmrlyﬁ)qlemﬂm%bn;rp&zma@e(ulfona%lagtatel alpate| thethThesulfonater e
was stirred oom erature overn the SO t was .evapor at under
MR -8 Ao RN RS AR SR Mg e

0-5 t { t
f; 2 Oi;(? gs?églllel%g%x@bi%naﬂenwﬁytbeﬁﬁaﬁw %E\)d)pﬂ@ﬂaté Os&bh‘lgtsc I@@l)fét% %ﬁaﬁegﬂggégﬁfa&ma

7.74 (br ts$ylat|el) ?.nd7u3¢$ecemat6H)Ba8655@5 lo@nd% ammégnjurg salgs, (atkaliDmptal galtsosuch Jas J =
? s 1 SZ H) 25'3@173 e.g% pé%siijuggaﬁi %llﬁ%ﬁ)]éﬁ‘)ép%mﬁf?ﬁltg)%g%;?e t%h(‘g“].rjzl fgd ?naHz%ésigr;l_Dsaltsl' 50
3- am no- lpRE GREEYEHRA BadbdRchadtidsiclnex Bhmild shits, mxﬁaﬁppabglﬁmwmm with

3- (benzyl oxycar bonyl am no) - 1pr opoxyguani di ne (760 ny, mol ) ,

pr epar ed ammpr@éxdp @@waﬁ@nmeebsmam mcﬁerﬁd//@se,gbe hepic mrroeqm@qmm(ng@rcmp; and

m . Pt 0a B fetepalEief i PRI Sk oRlecd SR ARl iRL AR A,

vvas COﬂCQiﬁtyléﬂhﬁﬂ-ldenbx‘é&ﬁm anamaldebemueﬂlsduaem direthl/l, @idtHyy, didieal sndIefnyak
(10 g) 95 : 5 nethylene chloride : nmethanol saturated with ammoni a) to give

the tit |b esudigigsolond da@né)ab@ﬂsw%@sdeesh lapryl.goyrigyy! apdogeary! phigpifes; Bomifssand
a3, H%i d%ls_'gatralig']sgal?de} I%bcg%sﬂ 3%331?&8% bﬁoqlggié@%%%“ﬂefen%ﬁ RepLel.

5~ PCT/ ( J298ibdobd-addifion saltsBa¢1ayd HOI dtuytenicTheia: 6- net hyl - 7-
| V' -di (tert-Lutoxycarbor:yl)J

|
i l3 (aham di NooXPPEUPRIYRSE LR e RFSERINNENHER FRPresentanqygl ¢lassiob potentighiitarsiofit i on
f 3-b f I t
0. 4~ ot e’ A8 BBLARE Lol Bfleades b RUPIEE LM e ORI aibiica B9
3- amo- 15cqmpguaondg gerahind e écoi:EQ)fmj)e: 1ﬁvékﬁxomrmlcbu)ie aaulnfcgaahadropmltélﬁtase a
precedi ng step) . and diisopropyl et hyl am ne ~tL, O. 1)
N, N- di netWquthfFa"erj@e(’mP ceﬁe@’ lwsagp%{m&eacmef ?raplySP@ag%moewy and iy psigy)

ncotare {SbuReubhes HaSicakc bhbetind RRUATBTE ShYRENEL Ik ORteashdld ,
50 nRj) lowedciteri withciedkdctes; Hirombjn andl factonXa| Footebly)ic andyres éd tie blood

Na~, SO, . Aft 10 evapor at.i % t he %I verlt in vacuQ, the residue was
pur| fied Yﬂf‘g 1op gpaty aﬁa%“‘{} 6‘06 oljthermoly i‘HyF !a%télﬂ%ﬁreteasehé%@éysmoargP% t he

e Ize conp%;%age 3eBs g&:ﬁsﬂﬁ@&&df%g&(&a%gﬁs g?gr@p(resehglwgg(ogo%ww&ﬁg}3) 8
(m 5H) af 2 p@ds,em]mverﬁltﬁl dfb))relfdfhbly emPpbyed to thhibitArypshiz)ikd pipleages70 (s) 2H),
gH)S 0 (187 52?2) fmeng 52. hcgtpsn o#_gq;@ntpgunisg&qgwgu glghcgrv%smza)nd t2r}|_'?>sm1251§ t e{

3- Bengyl sybdiaiaut @f’béﬁd‘?eﬁﬁﬁem&‘ kivedr eddlde Qpﬂ%a‘%ﬂ Oofg %bg{cﬂpxy Eﬂd other bi ]pshemlcal

am nocar bortyl met hyl J-2-pyridinorte trifluoroacetate A mxture o

3- benzyl me}draaﬁ thtlaex&ynmt hljnibmngclhprdpﬁnsnhs(dfdretcomnoqummmmngdeﬂ invention
3 . 130 , 0.2
ol - as PR BAERRneY REAS Bloah oL g Vel KrPUB e it A hiel €952

m.,) in methylene chloride (5 nL) was stirred at roomtenperature for 1 h.
After evaporating the solvent in vacuo, the residue was purified by Waters
Sep-Pak ( 10 g, 10% nethanol in nethylene chloride) to give the title
conpound as a colorless foam (55 ng, 61%. 'H NVR (300 MHz, DMSO-d6) 8 8.57
(s) 1H, 8.35 (t, J =5.7 Hz, 1H), 7.62 (br s) 4H), 7.34 (m 5H), 7.12 (d,
J =7.5Hz, 1H) 6.09 (d, J =7.7 H) ~H), 4.70 (s) 2H)) 4.52 (s, 2H)) 3.81
(t, J

~

6.4 Hz) 2H)) 3.20 (g, J = 6.4 Hz) 2H), 2.25 (s, 3H), .77 (pentet,

111



hydr oxyci nnamic acid matrix) calcd. for C~9HZ6NBOSS: 451.2 (M + H))! MY H0]
(M + Na); Found: 451.5, 473.5. 30 Exanpl e 2

3-Benzyl sul fonyl am no- 6-met hyl -1- j (2

guani di nooY@e9¥R$PI6ani nocar bonyl rret hyl J-® pyri di none trifl uof&AAEPERYES
N~N~p ~N NH2 TF A O ~H 14 NMAY 2002 WO 991 26926 54 PCT/ US98l r5185 1 .

eth pht.bal
N (2- hy dF R SRy e s €L BT ol Ol e RPRA T P TRy o)
30 nmol ) sewdrdly tof |tbdﬂelmph$¢hs]stptqfnhe pZucht @r aBOnaimwol Be traatbd.t ast deadrynaimesif oy ahn: (
100 i) dded di et hyl di boxyl at Th t
i xt ur e EGEF AREOS P04 DU ER drk BOUEPRT GRES VL PG Toosl 0L (586 nt)
was addeqg dep8ay Ririshiepfacivasthedpiiciereat ur at ed NaHC03 (2 x 100 m_) and brine
( 100 nmL), 'and dri ed over NazSB4 After evaporating the solvent, the

resi ue was p@qmp@mdbpfmmnseobinmmnthwm dgnagmyhe(drhatqiiyurehrémcm shilde to

4% et hyl ate Ch|0l’|d |vethet|t 10 co nd as a
whi te otfamie sy bOFhRYE for Aot et plpByds, ‘Ao g IRRRESS °
2H), 7. 3%oﬁi§bu§d@of the &Zsehb{nvénnolﬂ“ﬂhlb@&&&nﬁﬁ)pr@ddkuoﬁ Bhkrdfbie, these cﬁnﬁoﬁﬂds 2H)
3.51 (q, J 2- (Benzyl oxycar bor:yl am no) et hoxyam ne To a

sol uti f)n apg uwfplzfc(rbbmryamtar pmyhmsﬁ)satm@aﬁmrﬁad ibori @go(ma_ul VB80S 014, O
15
tot r any P RERRERT, IOk ER SR ECRRREIn B ol 80l Bl ln R

readi on an adt Liftedas dedp vei@td:oaﬁbdsnmmﬁemecahunﬁséma:cbaguloﬁtﬁyewmeuawsatl ng
the solvent, the residue was {)assed through silica gel (3 1 ethyl acetate :

hexane t ¢lugnggepticsbogk, ayrat 1feghions and cancer; mayacaidinb tnfarcien;stipks: cerosayiatens oo

g?) 13)5;/() ?yj;_)? %1g%w&én (yg)hl r@pl%@g&ﬁ& ﬁg‘g}mrﬁgﬂg tf&x?gm&ﬁre%n%%‘lgél (br
3. (ciNhdfthidnfbetytie ﬂhafapyywmbms] trahs(ubreingl ybroxgrganpioplasgiPODA). Other

et hoxyguanl dine To _a solution of 2-(benzyl oxycarbonyl am no) et hoxyam ne (780
mg, 3.7 rhfet Include B\eéﬁﬁrfgoﬁai%ﬁF%bﬁﬂr@b@&Pﬁgassﬁlﬁoaﬁm ﬁefdomnarm de

( 20 1'31-) n}%ﬁf@ﬁ%ﬁﬂnﬂé\& N mQ{eﬁEl?ruEgdr’upﬁ’x %ﬁf’z{cﬁﬁgﬁ ddviddd &Eﬁ'?ﬂlo@& %l‘?ﬁc{uo

_)

m xture was stirre room t enperature overni
soI vent Vidsod ¢ixpulaadg dardn diend qubgezmulums c]ihretarsashlch;b disdysigpmattines] Hiyod I ash
col um chr gmat ography (0-5% et h gtat |n nmet h r}e chloride) to give
the tit| SOUSHARTEINEES PIHYPEY E\oe fingsy Ths cgmpg the RAQNY l@wtwnzmay

CDC 3) S soogb lgs%d <ay591 fpgccﬁgul(aﬁl 1{1%@1’3@&&3& (b?od%ultsﬁ 21 (br s, 1H), S. 21

(br s) 1 2H))354(q J = 4.9 Hz)
2H)) 1.49 (s) IQIIeI)a)l stentsthafs pecdHhowa to (eliicdNestBnosid, butt&rbthromyc@nbowm)'alegy

2- t A t. N.N -di(tert-b bo

2. ( oy 1165 SO B P AROPEEHER, BLIATBIE RS THGE L8 MOy RLeHY pRapet e

in the prtﬁf&fmgnﬁﬂbﬁm ABRk ta&é)s%aé Sarfal® THcohpotididrele ,fré’éanmoenﬁeﬂ can be

tetrahydrofuran (20 nl) "'was hydrogenated under hydrogen 35 (balloon) for 30
mn. The Qmpla}/e;dsforvths mepase e Cdmypduinils ohthneomvemhpm&gm bEattached amcbricmbefidéd r at e

0505 T SHERHSTEE a5 Poodetoch BB et S B bty el B BaeBRG { he
title conpou gﬂlﬁﬁe@cﬁﬁh&ﬁhgﬁoﬁﬂ%pﬁrgﬁﬁlone iaﬂlyg%rogglg?op?%&%@ﬁ%ﬁesﬁhmol 08

PCT/ US981 251 61 ~'c 8 (br s
(t, 5 = SPCEymoxzml)yl -afsmg@n(lqe pheml 5011pﬂzethzlelmoxldesmolw;msH)Jbstmuwe vith

ﬁl dl ( te rgalg’ﬁttgg%é g{,l%gacg}yl)aguc acx% l}r{’rq onc acid, clonoNymers of polylactic and polyglycolic
j 2- (guani @bxmoP?w@pher @ﬁﬂrﬂﬁ@@h@oFo%hf@Bf&"bﬁ@r% RMA) @b%ﬁﬁoe@t&@ ;§’ol§aﬁﬂetﬂld on

of 3-benzyl sul f onyl am no- 6- net hy car boxynet hyl - 2- pyri di none m%
0. 4a nmol polydidy groppeanscpalyryaheacrilatps dofrosiiaked er ampkupathlc block copolymers

NN -d ' d 143
gs pr eplagég&gﬁg%lt % %%gﬁddl‘]s&l*g%jond?@t g@%&%ﬁ;r@%{:ﬁgn ggg%gz CaBa aer)I )
' n N3N di Py, i 64, BWaH@ PCTLAublished'AppRebdSHs B3 D6Q'1668,'Wwagss)t2 (4BQRN W2rl

0.5 rrm)l)é The mixture was stirred at roomtenperature 10 overni ght.
Et hyI aceP@B8136.100 nL) was added, the sol uti on was washed with saturated
NaHC03 (2 x 50 nL)) 10% -citric aC|d (2 x SOnm) and brine (50 nL), and
dried over Na~S04. After evaporating the solvent in vacuo) the residue was
purified by Waters Sep-Pak ( 10 g, 4 : 1 ethyl acetate : hexane) to give
the title conmpound as a colorless foam (270 nmg) 94% . 'H NVR (300 MHz,
CDC13) b 9.22 (s, 1 H, 841 (t, J =5.0Hz, 1 H) 802 (s, 1 H) 7.62 (s,
1H, 7.34 (s, 15 1H)) 7.29 (m 5H)) 5.99 (d) J = 7.7 Hz, 1H), 4.89 (s)
2H), 4.31 (s, 2H)) 4.13 (t, J =5.0 Hz) 2H)) 3.62 (q, J = 5.1 Hz) 2H), 2.30
(s, 3H), 1.52 (s, 9H)) 1.48 (s, 9H).




6. 3-Benzyl sul fonyl am no- 6- net hyl - 1-j (2- guani di nooxyet hyl ) 14 MAY 2002
am nocar bonyl met hyl J- 2- pyridinone trifluoroacetate A m xture of
3-benzyl sul fonyl am no-6-methyl -1-{ [N, N -di (tert-butoxycarbon /[)15]0 &220
(guani di nowsyeK6936) ami nocar bonyl met hyl ] 4{ - 2- pyri di none (255 B r%‘ 825Kl ))
as prepared in the precedi ng step, and trifluoroacetic acid (4 nL) in

nmet hyl ene chl orj de d at F.o0m t erat ur ar .1 Af ter
evapor ati ng thg ST ﬂk%%éﬁegsc‘ﬁ%hf f"ﬁ’g‘ Or“ mr?c\ﬁggp plsjrSu aes(fmt??twp Secrl%cetus‘
Sep- Pak (exl&btﬂéhal@%srﬁi‘lﬁhﬁﬂﬁbphll@ Mhbmb&ﬂﬁs@)hlm{pré&)ﬂ inegionefiid@iditidrlabuse
conpound as a colorless foam ( 160 9299 . 'H NWR (300 _WHz, DMSO-db) 8
8.58 (s, 1rijetrgatmyntqrprgpl’ylamsyfgd@tqqipqutorqul)stryss;sgm(h&m.smﬂ&matqﬂ 3SPPAJES5H) |
7.13 (d) ) (s,
2H) 3. 84%v(otunz ‘n@alh% répcm&%@d% 3éed th%ro‘schroZ sH&nd rl:?%noﬁs %ﬁ?%gs%_%bue"gfr?%‘m

( MALD®b - TOrs ballmangto@ldsy}daﬁmmtqnnamdaamallsmtplacc)'nml cd. for

C~8Hz 4l ~T6CBS: 43 459.1 (M +.Na d:. 437.3,. 459.
MAY 2002 WO 99|Tg'6 Pg’ésmé;cg’? %%Fs@ig%"@%ﬁ@ rt]bs?f“HWFWc“ﬂqEHSﬁ ‘N’d o N
I/ O NBO?neJ@stN"aB%lﬁs nEuxUﬁe Elafve dikédsed\RRE, as AdzteiRer ﬁx%é%ﬂd%ﬂﬁs&ﬂ"&e

amine,-1 (0.025 g, 0.052 mml) in di chloromethane (2 nl) was treated wth
di et hyl andmeatehyl pol ystyrene resin (Fluka) 0.033 g, 0.098 mml) and

4i odobenzenesul hl ori d 03 s shaken at
oy o s emeor et emioved bBrbthin i s Wt drandhii Pt Bk et Braiu Sy
(Adv.joCheme aligfifisterdd th &h e@eoﬁv@ﬁﬁiohnﬂ%ﬁhﬁ@@do?a%e Qaﬁééadifﬁbgwo ?fto QKERSSDO
sulfonyl chl ori de. Additional dichioromethane ' (Z'nL) was added and the
m xt ure waeg/koakefarablychatvesn (.1 Tnid meke bpdweiight on e regimen ingiimgle oh2-4 disdders |
was poure%ﬁqnto a silica gel colum (5 g SepPak) and eluted with a gradlent
of 10 to 8? yl acetate in dichloronethane. The appropriate fractions
were col | ect ed whgh é?ﬂﬂb @ds@&ubx@brﬁlwtﬁﬁﬁ@m@m@coﬁ@maas oﬂmﬁﬁveﬁﬂﬁiﬁbémmnmav
(MALDI - TOF, ot-cyano ydroxyci nnam c acid matrix) cal for CZ, H3, N6OOSI
" 2 t- Boc:be5uapgd 1in mhmathmyltg thrognbolytic-agents\ppch2@0 Hsspe ignpaeges activator,

N1y REERiRe AR bty PR gnal; e denbgunts g st eURER IS
i n dichl 0ru@éminh@ﬂﬂmﬁéhomv)lth/\@tﬁeﬂdhﬁ&ir&ﬂbMdch anticoagulant drugs such as, but not limited

to, fibrinogen antagonists and thromboxane receptor antagonists.

The thrombin inhibitors may also be coupled with soluble polymers as targetable drug

carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer, polyhydroxy-

20 propylmethacrylamide-phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-
polylysine substituted with palmitoyl residues. Furthermore, the thrombin inhibitors may be
coupled to a class of biodegradable polymers useful in achieving controlled release of a drug,
for example, polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic acid,
polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals,

25 polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block copolymers of
hydrogels.

Human leucocyte elastase is released by polymorphonuclear leukocytes at sites of
inflammation and thus is a contributing cause for a number of disease states. Compounds of
the present invention are expected to have an anti-inflammatory effect useful in the treatment

30 of gout, rheumatoid arthritis and other inflammatory diseases, and in the treatment of
emphysema. The leucocyte elastase inhibitory properties of compounds of the present

invenuion are determined by the method described below. Cathepsin G has also been
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as determined by the attending diagnostician. Itis to be expected that a general dose range will

be about 0.01 to 10 mg per kg per day for an effective therapeuuc effect.
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"H NWR ( $fandavtizeagoMSOr a6y inlrlihicaD@udnsitaudhlof cByf6trissin dddvity8n dnctdalic Juized. 3
Hz, IH) 7.72 (br s, 4H), 7,40 ﬂ-d’ J = 6.9 Hz, 1&-%, 7.33 15 ((:m SI—%_) 7.19
(d, J = pnglages. Sughpssgys e drpgnostic for ggstrginteptinal and pancyeatic gisprders. Fandreaticyy
3.835(t, ethsiasdr AmaiAllY asbagelBros g AR b ZAkRIsih Gl

a- cyzsino- E‘Jaﬁ%?s‘éébsgéﬁ%@n%h?am gcxé]lg}[a}si X agc‘i‘:al cd(.1 for C H22N605gp81423?,lfsr{1|§/| =
H)) 445. PidsMate,Natitryipsinniocreab28irBconddritradion 2mringahe pbwrss of several inflammatory

3-(3-Met hyl ph | sul f onyl 1.n0-.6- et hyl - 1- ((2 i di t hyl q b
| nt et hIFEFEpUAd G ABRYR APt e HARE N MalFanee DR Bf [errA. O
NH 25 1 gictaded MEEBOL AR 1S by @icio o W11 1d-chhict B Go04625 D0y

yl met hyl ) -2-pyridinone To a solution of
3- am no- Gepredunybility: Of ¢ndse stayx oy atitoomstiicstandandi2tipy raf dihe aesnferdiald lastpss. 88

T ) 53l RS Fyreadtoh ot Db @ateht O 46998 ) vas aadear o L b
3- net hyl benzenggidhdeoryvite i Rfthidréteih-ekBadls drifSBpuriTitatidn 8f pAtidalar PRftein§act i on

mxture was stirred at roomtenperature overnight. Additional methylene
chl ori de a(18Gurmnin} prefiemdebidh cath complicate andycompriopiisenidie cesudts iofl praseih usolasionnas

hed with saturated NaHCO (2 x.50 0% ¢ tne.acid.i ~ % 50 niL d
b e, (SEoeeAEs Gri bR ptaed st ehrastrante i Bty pulficato ke over
Na, SOQ  AtRnRVARNSthe g&sérh enveative Réhicl Biad HgRil¢ uevareths BiiddlyiederBimeé.| ash

col um chromat ography (5 to 10%ethyl acetate tn nethylene chlonde) to give
t he I5i t 1 e conpd¢rihamsacgutipdl cempesitiens(of the igyergipnogan be pHmvs¢red ® amiAnimaEC] 3)

Loy St Ptttk bt iy
9H). 2 . sdcK sniMRiduit PORENY, slthdupRithe AWeritionGs ABt indenddd s iniRidhy| - 2

pyridi none HCO_ gas was bubbl ed through a stirred suspension of
3- ( 3net hyl phenihieniiarmaseuiiealeropesitignsief the preseat inveniionycpe be admipistasedBy any2- pyr

1700 e i TR BB Bt BESREES T AR Byt AL

t enpEr at Wubcxous, ifitrav@nd 3] ibtfarflit BRI St@Perivafeal, efanSidrmdllifucoil Xdrot Glarvattes.
degassed with nitrogen and filtered to give the title conpound as a white
sol i d (1.Akergativgdoy or cppoymrniigoadnysiraimscagche dyothegoral roytey) — The glospgs

2H)) 7.4 éad?ﬂsltnis?ﬁ%d: wgli %g d%’g?“‘%ﬂj grgoimgthg agE)Qeaﬁh,oa?ld( \gligijrﬁof the :regpitgt), A(inlh' §¢ (s)

2H)) 2.3

3- ( 3- Met hoonpinedny hreaintemn )il apnequéncyref (iydtmént, ad fhe Raturelof the effect desired.
but oxycar bonyl%\\] JZ-_(guani di nooxyet hyl ]arri nocar bonyl met hyl J~- 2-pyridii;o~: e
To a sol uti on lyfaddition to the pharmacologically active compounds, the’new pharmiaceutical

3-( t : McJaPR R sk : i g 1.26
) 5 rReef st cOUin TGP pherkL Mty AR CRIA el Rk

[N, N - di (drdraubiltacizythat faoitiydty pro2esaimgrod thk-aeti veocongpoant dinnepriayatitingie et catebd 1, 33
g, 3.75 mmol,) as prepared 20 in step 4 of Exanple 2, and

dii soprop‘ﬁe@PHMFH aE‘Y-l. 29 g, 10.0 mml) in N, Ndimethyl f or mam de (30 nlL)
was added Cast g : - { ] :

stirred at r ooggetp;hr?p&@?gﬁq}%aelﬁ)o e)ra#ié)g%?.t %Iﬂrﬁg;ﬁtzgggg?lg%]gm 15“3a ﬁ”)’”‘&és aggired,

t he sol utthan isvagselfskecvmi fdr examplat byl iieddS08f (Dnxerfidnall mixihfYogeinutatingaci d
(2 x,50 and prine (50 nL and. dried over ., S04. After evaporatjng

t he %@I vefieer 'E&o?‘sé"i@"& ﬂm@ﬂ% Pmceéseﬁuﬂji\lhﬁf" AFTPRCE I3 PIEBAAHANS for

chr omat og bk | : ; : hanol e

ot hy T one e e b opiRl DY coRE AL fie e e taR iR el ERGBFRS opiBoely,
92% . 'H- NWR (300 MHz, CDCI3) 8 9.17 (s, 1H)) 8.34 (t, J =5.1 Hz) 1H),
7.66 (m 4H) 7.48 (d, J =7.6 Hz, 1H) 7.3 (m 2H)) 6.00 (d, J = 7.7 Hz)
1H), 4.80 (s) 2H)) 4.10 (t, J =5.3 Hz) 2H), 3.59 (q, J = 5.4 Hz) 2H), 2.38
(s, 3H), 2.25 (s, 3H)) 1.55 (s, 9H), 1.45 (s, 9H).




30 4.3-(3-~I~ethyl phenyl sul fonyl)am no-6- et hyl - 1-[ (3_guani di nooxyet hyl)

am nocar bonyi r aet hyl J- 2- pyTi di none trifl uorocaetate A mixture of 14 MAY {gg
3-(3- et hylﬁhenylsulfonyl)am no-6-methyl -1-{ [N, N -di (tertbutoxycarbony )a
[ 3- (guani di WOREHMSpy| ) ani nocar bonyl et hyy | }-2-pyri di none (BCPASEE2AI%4
mml ), as prepared in the preceding step) and trifluoroacetic _ acid ( 10
m.) in nmethylene 35 chloride (20 nnL) was stirred_at roomtenperature for 4

h.  After ZEVEISAE TRy ILINEIMBEIG SRE Propetsina e TRixXHEe PEETaRHISS RAST 6@:‘?‘?‘% RS
colum c & ARR I |l oride) to give the
title CO%%%?J%RQ%S a Mcé ? éﬁ%gﬁ’sla EJ@&QL@ tétnetg%}/()aydggcngbr%lc/R (300 MHz) I 4 NMAY
200 --. WO 9HupBebRex6ibiqnesTarasi@pagiculnt, EBOMches Jacgharidns. RHpxarmplaria¢dse 1 H,
J =7.6 H dd, 1 H.J =

24y, 3, ogFpierossy il 3o ¢ %512551’(?“5*9“8a"dmfcals*w!&s’hc’sah%?s gyt

N_. 29 (S,tné’d‘lﬂxumyﬁﬁﬁplﬁi’@ﬁdawﬁrﬁ FpHakpleaié, a6 wefl @§ bﬁd%zsuwﬁtarcﬁﬁ?asé
(IVH—|) found 4 ~. 3-(3- yIphen yl sul f onyl ) am no- 6- net hyl - (35
guani di noskngefar: O}Bl)lah‘b mé’&rsbﬁmy |wmatrﬂ}qrgh Zlcp)‘iwfdi potato starghirgsdatin, yﬁw@nt

ant nocar BT mERROPSE: 38 °%§Ha=t§5‘ﬁ5%‘?”1%sfb%é€v§t’Eﬂngﬁqé%@%ﬁ‘%&e gpbor o
pr epar ed gofyvilmg WirRsiRdhag Iﬁ H&ifired \\@Sinte amh RanvBE @ddédl QuéH-hs, ahél absvene
(80 mL). The pH of the tntxture was a us 1 with 20% hydrochl ori de

acid, t hénw@aptﬂ stagchas and aleo m@owqthyéﬁta@ﬁh FTOS’é'Iliékﬁﬁr relvdny iy realifenaaga ed.

Th b
Tng Bl oo AR ARPOF LN Yok bt B MRS IRl drf ot AUBRRL .
an of f- V\hbgtﬁat&(g agﬂ:nfs&na%lmcan@% exafﬁple, tilica | td18 GtearidabidRdr FQOthdMds], shiH(e: db)

l(3 ml 1 4|%|) ( Srr;agluggxéxa) st%réxc )?r @%m%@%age gndig' Roéyeﬂyleneglypohpqagge c%ggsggsgz) gt? ?gql.|)7 42

(5) sty WMESTLAE Ebasice it P s, af ot e Bl ékf%g%(%z&’é%)?‘@ﬁ% ”

f ound: 43bneentfaxsaisatehatidé solutions can be used, which may optionally contain gum arabic, talc,

(Benzyl ox car.bonyl ) am no- 6- et hy uani dj nogxyet hyl ) am nocar benyl m-t
hyl J1%2- pm IMn%vrfql}dpnaow%&?fbxla%eeglzeologwgwma@"ml figide; Yafsauerm l@omsmé
The titl g F%:a‘ilrfé’%'

3- benzyl oxycar b am negﬁse&?rsé?ﬁnﬁ %serlxtlgfjdte(r)}(o crgcrl%gr%??tnegts 2y 13 tto aSt (l;none

, as pr epaices] sqiutsctrsponsmfabE(enm:ﬂcsc Jprepmmxyast he:hpasocaeetyrceﬂulaﬁe phthatamooﬁ of

(E)é a”ﬂf) E%y(%% R metig)- aelﬁriosefﬁahﬁase & ueg %w&%fo ovgigmrltsgyr?h%) ded orge ?S’
3 =17.5 H%%lctjsHl)) dfa Q éd@cm@") f'or x4t} fed)for] 1d—'6n¥1f Catldty of“'pi)orécrl (cﬁlragéé}me
(s) 2H), 3.8 53 2R _

spec2( um t(dthﬁauoT@éfaa;mmponnd];ioheaxym nnar ruc aci d mat r| x) cal cd for

C, 9H24N6(Ch: 41 +Na,45.1d(2%/l K) ;. [Found; .30
4173 430, 4) GHBrhermatdcalarsgashiont whieh ca e s ey ckludr AL Tviersyieh
Exanpl € 7madd Sepautis Usi ey by §d1, 3016t Ektley hrade Of beladd ancg%rysaexaaow t yl )
cycl opropyl ) ar nf nocar bonyl met hyl J- 2- pyri di none trifluoroacetate O g~
glycerol or sorbitol. 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
25 lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the
active compounds are preferably dissolved or suspended in suitable liquids. such as, fatty oils
or liquid paraffin. In addition, stabilizers may be added.
Suitable formulations for parenteral administration include aqueous solutions of the
active compounds in water-soluble form, for example, water-soluble salts, alkaline solutions
30 and cyclodextrin inclusion complexes. Especially preferred alkaline salts are ammonium salts
prepared, for example, with Tris, choline hydroxide, Bis-Tris propane, N-methylglucamine, or

arginine. One or more modified or unmodified cyclodextrins can be employed to stabilize and



O~ ~0O( N~OTFA ~H 5 1 ._1-(Benzyl oxycarbonyl am no)cycl opropanenet hanol To-
sol uti on of 1-(benzyl oxycarbonyl am no)cycl opropanecar boxylic acid g%ﬁ)q

ng, 2.1 mmol) in tetrahydrofuran (5 nL) at 0 C was added BZHb. THFL AY 2007
n, 2.1 nmiNQ99/26926The mi xture was stirrggd at anbient tenper REESWEEH™I ght ,

treated with K2CI)3 ( 1.0 gin5 n HZO and extracted with nethyl ene

chloride (3 x 01 organi c | g was washed V\,itl"llJ 0 ). and
G ed ovatorsass B5avas soliuy g pmbrHIg S SursFaDy Tie: Pagihfi ety fo
chr omat Ogﬁ@Bﬁbfnoée dre: d@el&%m UL ehRhNos. dErarel, 4068604 B8 ditdog. compound
as a white solid (200 ng, 43%. H—NIVR(300M—|z CDCI3)S735(m SH))
5.30 (br s 1Hp ,additian, (%lspezxmpys df ghe BEtiye cogmpumss ega@ampélatelpw 101e88ox s)
4 2 Ben X (o} I I e The
tIH%I e CO r%sda Haons(can br%éggnr% %g,]{eg %%%{gb@%%)ﬁ%f% )%‘318,;%1 ony él%ﬁ%’lﬁ@p%alt}?olﬂg]tg -
cycl gpr opaaapR} eanat o(l?&@yﬂ@ctxd)faﬁy mbétersa&r pxarppie ethyl ovldattaorprigioestidig ost ep,
u5| ng the procedure in step 1 of nple 2) as a white solid (295 ny, 90%.
"H NMR ( Pobyeliptoneoglyeoicit) (e Pomoe@ﬁs p1e) solyble gn (REGAY). 7Agyeoup infgajion g, 23

(br s) 14 tﬁﬁ#)tﬂ
~l - ( Benzy s)?;g/%lég% Ogdr#r}\so cyc %g%act)%g%\egsrreﬁgis%gza 1 ne Ql‘ﬁjéz%‘l ﬁ%éfocg:lc_)g(rr%rg Ir%l was
pr epar ed sbdiaf d‘drﬂokyﬁ‘kbﬂi}a yelhntgse poktiny, aadiondgxtrax cOpioredig e Rispensydrhayalsd m de

(290 ny) 0.8 mml?) as prepared in the preceding step, 25 using the
proceduréoﬂﬁl%%%tﬁ 12e18%f Exanple 2, as a colorless oil ( 180 ng, 95%. 'H NWR

2000, 0yt o A i oy A T 000 -

( 1 ( ber t gy Erayipler3oorbyl wingran exchanporeactpmn Exehange vl lgmaudlde foe c3ld iddiae is weéle
conpound was prepared from benz) on carb nyl am

cycl opr o RARRER MRAGT- ar‘%‘nlWE‘aPL’i‘SO‘g FP&‘° CBO Becaabearqparqdrféom the
precedin t ngRY f ng)
0.9 mol %o%%d%b%%&cc%n?@nfj n‘%sjlta ggﬁw}é@ pm‘%ﬁg%agéasggyc[gﬁ théﬁﬁ%l
(330 ny, PRNj6al, hetedMRcodrpotatddn)refeR@ce) b 9. 10 1 4 MAY 2002 V\D 991 26926

6~ PGT/ US98l 25185 (br s , .8..0 br s, 1k 7.35 (m br, s,
1H) . a 09 ts, rg%fﬂbt,ﬂver&wnﬂlbo ﬁéféce@m@ms whighy ar&xseigtgor "bwm‘ 3ging 1) |
S . o truiedeh 61 4 n@Hﬁﬂf}’ﬁﬁéf&ﬁWé&D r;fo%i’u%ﬂ% 0 e¥mbAN YT L ofipBlhd S/¥drmula

Suanl d| ne 5 The title conmpound was prepared from
ldU(CDmpﬂe—)dedtVaﬂya:aldemWe)z]torp

[:°
1- (b | | t d

iy ?”Zés"?)?é U RS AR ERTRRR 00 Re loltubilide ERs2 Cho7. of
Exanpl e 2osa.@s @a-@g’lIQu-b@S'Fc 99r|n MQQ nmw% f 1¢ﬁm8(39@pﬁdzl@3 Qulsr, 9- 09
(br s, 1H)) 6 (s, 2H)) 9H), (s, 9H), H, 0.60

(m Z(H) tgcjm@num -99m (Tc- 99m) 1s an 1de,al radloactlve atom for 1 1magmg because of its nuclear

P10C1- Lo RPN ol SR it e e ifels EOR AOb LR PO REY. hPriithe
The titl eabo@h® Ao, MRSt RreaRlyesaildiTrbmy Mo B TE99 prerAuy FateRRIMY1 RS and -

(1-am noc Iopropanerret hoxy) guani di ne (100 ng) 0.3 mpl ), as prepared in
the prec egﬁ&-@s% h@‘fp gammma emission which allows them to be imaged. Preferred compositions

3- benzylsulfon y. carboxynethyl 2-pyridinone ( 100 ng, 0.3
15 rrrml)) éal%¥}éer§}9’é’§° m’??‘nrgt P 5 of Exanpl e 1) using the procedure in

step25 of Exanpbmpdsitidss af ﬂfel prEdefi MvEMedn 4ré 20n0@hieR3%preparet MR létid4 ,
CDC13) 8 9.08 (br s, 1 7.74 (s, IH) 7.72 (s, 1H)) 7.31 (d, J = 7.5 Hz,
1H), 7. 26cqmgousfiof Ferma a(’éﬂ withradioisotap§s whiph arg spirable form}ectmn smcm@jlyzH)

(m 2ty 20 7 T uaRdyribl Fomle | Rcal B sablchfleh of e i detnekhint.

1) cyel OptOfY Iahampm&@er bembmmydf&ha?mwm {ivestich. tHdrfekmpEa&eiﬁo@nMdb itle
compound was prepared form 3-benzyl sul f on~~l am no-6- et hyl -1 -{
(N, N di (t eanbejabedsd uoyabiaghejating agent such as diethylene-triaminepentaacetic acid (DTPA)

[1-(Ap(gu gugungean&mﬁ@ﬁ; Byt o?mkc%ga Qeoaogarem?yng&a@ﬁém'déw%ﬁavouh&*wﬁ wfa AP, T

, as prepared in t P, oce
st ep 6 of Exarrll'l &xﬁralﬁﬁxc&oﬂﬂpbix&or&dﬂtlﬁb ﬁ@&nﬁ@veﬁ%cen@ﬁx%cﬁﬁ&&mm are
DVSO-db) S | %Or 1H) 878&5)1 H, 7.73 (br s, 4H),
7.33 (rr) Bﬁ??re? by goring gn aqurosswuriomhr@u&@ %9@ angl m#ucrnwzemmﬂ)a WAL (s,
2H), 4.50 (s) 2H)) 3.80 (s, 2H), 2.23 (s, 3H), 0.86 (m 2H), 0.78 (m 2H).
Mass spectrum ( MALDI - TOF, a-cyano-4-hydroxycinnam c acid matrix) calcd. for
CZOH26N6CBS : 463.2 (M+ H), 485.2 (M+ Na): Found: 463.1, 485.2.

Q




30 14 MAY' 2002 WO 99/ 26926 64 PCT/US98f 15185 Exanple S 14 MAY 7002
3- (1 3enzyl sul f onyl ) am no=B- net hyl - 1- ~( 4- guani di nooxy) :

pi peri di nyl car bonyl et hyl J- 2- pyridinone triflrcoroacetate NH2 TFA H NH H
0~~~~0 ~ NWQ9%36826The title conmpound wag prepared from 4- hy8CIURBFHIET di ne
using the procedures in steps 6-10 of Exanple 1 and steps 5 & 6 of Exanple

2 | | f "H NVR (300 NMHz O-d6) b 11, 1 8.57 ,

Ty 57 755NBle ity G hen Fonlpghnlg os minide in 5 comogursaf s Psgh oo 4

=7.9 HZre#é‘ﬁentc@-b?%ofrﬁﬁlawﬁﬂﬂcﬁa%n 18)theithdgine 8&E§76ﬂnd36|ﬁhls3in3&n(dﬁmrelﬂﬂ)adc 3.13
s, 3H) 2.00 (m 1H), 1.81 (m_ 1H),

1H), 2.20 (s, 1 1.72 (m 1H), 1.56
(1?|) : &s by sq@@dgg tmm(qmm%r@(:,an axigdizas sra) W&/‘Hr‘hﬁmmﬁﬁ @f( ta%prﬁggmtm'myoé "

calcd. f 85/.\,1% a%gﬂ%)gﬁgms éﬂ? ére%}qé;ér;grge )egﬂgxgg ggéMo"'fol}ﬂ) ’stﬁ?‘eﬁ:&ngglé\ﬁ Bertieen

Found: 4

3- (35Chl edchhenmyloot ihanydycadrsiae-(BV v vhydlerke staZe)guani di nooxyet hyl )

anai nocar bonyl net hyl J- 2- pyr.i di none trifl yoroacetate C ~ ~g\ N QO O~N NHz

I O Ol [ ~ {uewsbosiment of thergomnosising Pf §if RIETRRF INVTREEN WPTeparrd ey lebelige

3-chloro ' . ' | ]! ,
Q?g%?ﬁ&ﬂf ﬁla(VIr}TE?sJiré%a D%@Aremi(a)cmgﬁ%@p%tg%meﬂgy 9981 This rhaP 9

10 mmol ) anol 10 d wat er 1 eated to reflux for 3
h. The nbztocenpizied bptanbining@ redaenghaicamburncat 5 agae DA rg)ldl avinpoand of ce

wer e added. Chl orine. gas. was 25 bubpl.ed through~the, resulting suspension
o 0 i prothn PR A AIHEP S SOIUEG0 RO SIS Doy Ay S AP TR

Af t an | 4 i ' Y },
the RombrBad e atind sl M) K R Bl ' pRPRlmindy fon ol
brine (2@adibictiavity (al §5emCo)v ekftdrali®@ihg abf ineubation o6 thet migure e rcom teamnieyatafee

oL S % RIS, B LA, oL S o DL R Il €55, AL ) <
MHz,  CDClioh iR d?sg%@sed?mé@.g(malﬂu@f%r thiRdok Sf dedifed. 14 _ MAY 200Z WO 99/ 26926
65 PCT/ US98125185 2 . 3-(3-Ch

| or obenzyl sul fAmppherambrediGenvst ¢ compesiviensueothecpnebemt yhyentivhyis preparedr bydi non

¢ .| BB ReRolEP oD 05RR i R AR fhine SRR I
3- ar r unot&:netiilook:. (heyrhay magaiﬂglgsgambﬁw%dmmwg)aqaem Edhia PertéchhetreM®m 0. 5

mol )) as prepared tn step 3 o , using the procedure in step 4 of
Exanpl e MWithagqueonkistagneus| glucohegionatg to dang a salpblyRoppdx afHerhrepensyors (m 37

(g s, Tolyerhundt) paf 38 biborbilpad Bcbies Mika Srifblnd idioh Sk 4 H-
3- (13- Chl eoaipRuAd ¥i the Fhemuih VAt MighivthiohehatRehedTRér @Y lafter ubatiigdhaone

The title conmpound was prepared from . )
3- (39ch| orizBERAPT 8nerieAyaf)ms 8pd anden egaditions which allow for an exchange of the

technetium-99m from the glucoheptonate complex to the metallothionein of the compound of
~ Formula V11, the technetium-labeled composition of the present invention is formed.

The source of technetium-99m should preferably be water soluble. Preferred sources

are alkali and alkaline earth metal pertechnetate (TcO,™). Technetium-99m is most preferably

25 obtained in the form of fresh sodium pertechnetate from a sterile technetium-99m generator (as

from a conventional M0-99/Tc-99m generator). However, any other source of physiologically
acceptable technetium-99m may be used.

Reducir;g- agents for use in the method are physiologically acceptable for reducing

technetium-99m from its oxidized state to the IV or V valence state or for reducing rhenium

30 from its oxidized state. Reducing agents which can be used are stannous chloride, stannous

fluoride, stannous glucoheptonate, stannous tartarate, and sodium dithionite. The preferred

agents are stannous reducing agents. especially stannous chloride or stannous glucoheptonate.



(ten- but oxycar bonyl net hyl ) - 2- pyri dinone ( 170 ngy, 0.4 mol), as prepdtdiiin
t he precedi ng step, usingt he procedure in step 5 of Exanple 1) as an off
white solid (150 ng) 100% . 'H NWR (300 MHz, CDC13) 8 8.83 (s, 1H)) 7.45
(s) 1H), 7.v809924%28H)) 7.18 (d, J = 2.5 giz) 15 1H)) 6. 11 (d)PgI/USIs 18y,
1H), 4.79 (s, 2H)) 4.56 (s, 2H), 2.27 (s

22! (quant i RE GO IO BB ﬁt&nﬁ% oA B ey )

conpound } Vagoo @é/ﬁﬂar%eﬁﬂhnﬁbrefeﬂed concentrations are about 30-300 pg/mL.
3- (chl or obenzyl sul f onyl ) am no- 6- met hyl - 1car boxynet hyl - 2- pyri di none 59 140

my) 0.38 mmol )Cure@cwrcemees wiith techmetua98mlg autekby foame 9eple techneuum-

[N N -di gt éc&h‘ lg%y%r P%Eg(ﬁlaét]w@h g%&gﬁ&ﬁ@&%ﬁ&%m&“ g? s(:bgtgx%aﬁg qugnt?t?uvgml ))
as prepare in's Ing the procedure 1 n sté

Exanpl e #&hnsfer af tedhmnhméé?mi ﬁM1(s ciddie oompEX % the dﬂcMVRg(rﬂ@ﬁs M—ﬁuﬁ cainpdRyd 8

9. 20 2 7, 32 3

7 18 E oy oyt 887 pustise ok gid g miAgdjons e amob o gl s
gt 4 9 (s s%cﬁufﬂzalugtﬁgscar?’raﬁ%e 8 abott @5%’1&7&)1 u%"l'l))th@axﬁauﬁtsﬁmahoally TolBle(F thH) -

| or obenzyﬂezdtﬂrfxoﬁ;dfgmd mmmdlmlacmr@n@@mrlﬁ tdi30qee(met hyl )

o e PR b BRERL S S SOPBRY RS
[N, No- di QteRnitio QH&R)QyﬁgfnlﬂQB*Eﬁ}ab[yZaﬂoﬂP@@'l¢'t6‘5158®(@t1'3)’rhm ”Pﬁﬁﬂ?%’éﬂngﬁﬁxﬂw ]
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505. 1) 534 -almedium comprised of water and an alcohol, such as methyl, ethyl or isopropyl alcohol.
This mixture is a.lélded to a solution of an equimolar amount of the compound of Formula VII
in a similar aqueous medium and stirred. The reaction mixture may be heated moderately until

30 the reaction is completed. Insoluble compositions formed may be isolated 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
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Exandlse 185nddgation and other factors whtch those skt]led in the medical arts will recogmze In any

5 (3 Fluor obotzyl sul] Bl an 0 05 IEL ML L Zegball oot V) imagin
agent at the site of a thrombus in question. Typically, radiologic imaging will require that the
dose provided by the pharmaceutical‘composition position of the present invention be about
5 10 20 uCi, preferably about 10 uCi. Magnetic resonance imaging will require that the dose

20 provided be about 0.001 to 5 mmole/kg, preferably about 0.005 to 0.5 mmole/kg of a
compound of Formula VII 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 carriers" for in vivo use are well known in the
pharmaceutical art, and are described, for example, in Remingtron's Pharmaceutical Sciences,

25 Mack Publishing Co. (A. R. Gennaro edit. 1985).

The present invention also encompasses diagnostic compositions prepared for storage
or administratjon. These would additionally contain preservatives, stabilizers and dyes. For
example, sodium benzoate, sorbic acid and esters of p-hydroxybenzoic acid may be added as
preservatives. /d. At 1449. In addition, antioxidants and suspending agents may be used.

30 The in vivo imaging methods of the present invention also offer several advantages over
previous imaging techniques for the detection or monitoring of the presence: size, regression

or increase of a thrombus. In particular, the present invention provides compounds,
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anzi nocar bonyl net hyl J- 2- pyr| roacetat e
by diagnostic compositions of the present invention into a convenient and accessible vein or

15 artery. This includes but is not limited to administration by the ankecubutal vein. Local
targeted administration is accomplished by injecting the compounds, compositions or
diagnostic cor'npositions of the present invention proximal in flow to a vein or artery suspected
to contain thrombi distal to the injection site. T_his includes but is not limited to direct injection
into the coronary arterial vasculature to image coronary thrombi. into the carotid artery to

20 image thrombi in the cerebral vasculature, or into a pedal vein to image deep vein thrombosis
of the leg.

Also, the manner of delivery of a composition of the present invention to the site of a
thrombus 1s considered within the scope of the term "administering”". For example, a
compound represented by Formula VII having a chelating means attached thereto may be

25 injected into the mammal, followed at a later time by the radioactive atom thereby forming in
vivo at the site of the thrombus the composition comprising the compound of formula
complexed to radioactive atom. Alteratively, a composition comprising the compound of
formula complex;:_d to radioactive atom may be injected into the mammal.

The detecting of a thrombus by imaging is made possible by the presence of radioactive

30 or paramagnetic atoms localized at such thrombus.

The radioactive atoms associated with the compositions and diagnostic—compositions

of the present invention are preferably imaged using a radiation detection means capable of
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20 2. 3-Benzyloxycarbonylamino-6-methyl-1-(tert-butoxycarbonylmethyl)-2-

1
8.
J
(
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+
9
3
gu

pyridinone
tert-Butyl bromoacetate (3.9 g, 20 mmol) was added to a stired suspension of
3-benzyloxycarbonylamino-6-methyl-2-pyridinone (5.15 g, 20 mmol), as prepared in the
preceding step, and Cs,CO, (6.5 g, 20 mmol) in N,N-dimethylformamide (50 mL) and stirred
25  at 40 °C overnight. The solid was removed by filtration and the filtrate concentrated under high
vacuum. The residue was dissolved in ethyl acetate (150 mL), washed with water (2 x S0
mL), brine (50 mL), dried over Na,SO, and concentrated in vacuo. After evaporating the
solvent in vacuo, the residue was purified by flash column chromatography (25% ethyl acetate
in hexane) to givp_the title compound as a white crystalline solid (4.2 g, 56%). 'H-NMR (300
30 MHz, CDCl,) & 7.95(d, J = 7.3 Hz, 1H), 7.76 (s, 1H), 7.37 (m, SH), 6.09 (d, J = 7.6 Hz,
1H), 5.19 (s, 2H), 4.75 (s, 2H), 2.32 (s, 3H), 1.47 (s, 9H).
3. 3-Amino-6-methyl-1-(tert-butoxycarbonylmethyl)-2-pyridinone .
A mixture of 3-benzyloxycarbonylamino-6-methy!-1-(tert-butoxycarbonyimethyl)-2-
pyridinone (4.1 g, 11 mmol), as prepared in the preceding step, and 10% Pd/C (400 mg) in
35 ethanol (100 mL) was hydrogenated under hydrogen (balloon) for 1.5 h. The catalyst was
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" 3-Benzylsulfonylamino-6-methyl-1-{(2-
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(rr) 6H) a'zi"s‘sw(réronzwe é-Pzr pone giflueroageiqte 3 = 7.6 Hz)) 6.08 (d, 1 H,
= 7.8 Hz)) A fulxt@2, of2B)bendyldfdfoniamatd-6- nﬁth}al({t{blwtcbi(ts}r-ﬁu@xﬁcakwn)ylﬁ 41 (m

Clgl—&(ﬁN Rl FQ‘%‘%)&&&WSO%%M%%%? B R3S, 0.5 ol e Bepired ir"

3- (3- Tr i the porcedmg vigpparagriflheroadetn i) mrdo-uﬁmeﬂtyltbylb chlo@d@(&guﬁ.n)wchsrs@m;&eat hyl )
am nocar RARY Ml tér P hlENRBForbddg tht 6108 §h 3h&io, the residue was purified by

Waters Sep-Pak (10 g, 10% methanol in methylene chloride) to give the title compound as a
colorless foam (160 mg, 92%). 'H-NMR (300 MHz, DMSO-d,) & 8.58 (s, 1H), 8.49 (1, J =

.5 5.5 Hg, 1H), 7.73 (br s, 4H), 7.35 (m, 5H), 7.13 (d, J = 7.6 Hz, 1H), 6.11 (d, J = 7.7 Hz,
1H), 4.74 (s, 2H), 4.52 (s, 2H), 3.84 (t, J = 5.3 Hz, 2H), 3.40 (m, 2H), 2.26 (s, 3H).

Mass spectrum (MALDI-TOF, o-cyano-4-hydroxycinnamic acid matrix) caled. for
C:H, NOS: 437.2 (M + H), 459.1 (M + Na), Found: 437.3, 459.2.



20F FO~.~~\~ON,H, TFAF ~ SSN N-N-O-N-NH H ~ H H 2 The t i1t MAY 2002
conpound was prepared as 1‘n Exanpl e 35 starting with™
3-(trifluoronethyl)benzenesul fonyl chloride (0.025 g) 0.10 mml). '"H NWR
(300 MHz, 2soDPeB2db) 8 10.86 (s, 1 H), 5%. 76 (s) 1 H), 8.40 PCT/Ys9§psi§s =
5.5 Hz), 8.15 (s) 1 H), 8.09 (d, 1 H J 8 O H)) 8al¢(d 1H J=17.9
Hz)) 7.76 (t) 1 H J =7.9 Hz), %ﬁébr 4H)) 7.32 (d, 1H, J = 7.5 Hz),
6.12 (d) 1H, J = 7.7 Hz)) 4.59 (s) (t, 2H, J = 5.3 Hz)) 3.39 (m
2H), 2.20 (s, 3H). Mass spectrum (LCVS, ESI) calcd. for C, ~H2, N6O5SF3:
491.2 (MtH). Found: 491.1. 30 1 4 MAY 2002 WD 99/26926 s3 Pc-r/us9sns~8a
Exanpl e 42 O

3- (3, 4-dichl orod‘henylsulfgnyl)am’ nd46-ma % - 1- ((2- guani di nooxyet hyl)

am nocar ity methy! ) ~2- p NIQ?GJ\ i IT] QEetate C\Ovsp | \N -N-O -~
TFA'l HOH 5 e ti (Q)rrpo nd was prepared.as in Exanple 35
starting with i chllor obenzenesul fdnyl chloride (07025 g, 0.10 mml) "H
NVR (300 MHz) ) @ 10.90 (s, 1HNBde 73 (s, 1H)) 8.41 (t) 1H) J 5.5
Hz)) 8.05 (d) 1H J = 2.1 Hz), 7.80 (d, 1H, J =8.4 Hz), 7.70 (m 5H), 7.32
(d, 1H, J = 7.5 Hz), 6.13 (d, 1H) J = 7.7 Hz), 4.60 (s) 2H)) 3.79 (t, 2H J
=5.3H)) 3.40 (m 2H)) 2.21 (s,143H). Mass spectrum (LCM5, ESI) cal cd. for
C'H2o0N605SC1, : 491.2 (M+H). Found: 491.2. Exanple 43 15 3-(3-Chloro-4

f1 uorophenyl sul fonyl ) am no- 6- et hyl - 1- ~(2- guani di nooxyet hyl )

am nocar bopyl rretlayIJ 2-pyridinone trifluoroacetate ONHC\OvS ~ 1 N~NO
~ TFA HOH F The t¥Ytl e conpound was prepared as in Exarrpl e 35
starting with ro H- 1 upr obenzenkksul f onyl Hhi O“'gaB Q. 023 0.10

mmol). “~H NWR 1N8Q/es\dl/ s) 1 , 8.40 (t,
1H J =506 H) > gX Ws.gm,z.sm),779(ddd 1H J =
8.7 Hz, 4.5 Hz, 2. Hz 4H))757( 1H J = 8.9 Hz), 7.31
(d, 1H,1:7 {6 J0= 7. 6 Hz), 4.8Bqs) 2H)) 3.79 (t, 2H, J
= 5.3 Hz)) 3.40 25 (m 2H) 2.21 (s) 3H) Mass spectrum (LCMS, ESI) cal cd.
for C H20N6058FCI: 475.2 (MtH). Found: 475. 2. 14 MAY 2002 w WO 991 26926
g4 PCT/ US98l 2518~ Exanpl e 44

3- (4-1sopropyl phenyl sul f onyl ) am no26- et hyl - 1- (( 2- guani di nooxyet hyl)

am nocar bonyl netl:yl J-2-pyridinone trifluoroacetate

5 a. A solution of the amine, 1 (0.025 g, 0.052 mmol) in dichloromethane (2 mL)
was treated with diethylaminoethyl polystyrene resin (Fluka, 0.033 g, 0.098 mmol) and 4-
iodobenzenesulfonyl chloride (0.03g, O0.lmmol). The mixwre was shaken at ambient
temperature for five hours before aminomethyl polystyrene resin (Adv. Chem. Tech., 0.1 g,
0.2 mmol) was added as a scavenger of excess sulfonyl chloride. Additional dichloromethane

'0 (2 mL) was added and the mixture was shaken overnight. The reaction mixture, including the
resins, was poured onto a silica gel column (5 g SepPak) and eluted with a gradient of 10 to
50% ethyl acetate in dichloromethane. The appropriate fractions were collected and evaporated

to dryness on a Savant. Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid

matrix) calcd. for C,,H,,N,O,SI - 2 t-Boc: 549.1. Found: 549.3.
15



~ONH . TFA S.H ~H-O-H-NH2 O 5 The title conpound was prepared as |r” MAY 2007
Exanpl e 35 starting with 47 sopropyl benzenesul fonyl chloride (0.022 g, 0.10
mml). 'HNW (300 vHz) DMSO-db) 8 10.87 (s, 1 H)) 9.25 (s, 1 H), 8.43 (t,
1 H J =590 77 (d) 2H J = 8.4 Hyy, 7.66 (br s , 10 REFUSTE2MSS d,
2H, J = 8.4 Hz)) 7.25 (d) 1H J = 7.6 Hz), 6.09 (d, 1H, J = 7.7 Hz)) 4.62
(s) 2H, 13'79 (t, 2H J =5.3 Hz), 3.39 (m 2H)) 2.95 (p, 1H J = 6.9 Hz),

2.21 (s, 19 (d) 6H 0O = 6.9 Hz). Mass spectrum (LCMS) ESI) cal cd.
for CZ~H, s C 11465, B (M )
3-(3-Fluoro ul fnnyl )

. Found:y 465.7. 18 ~ | e 45
i NQ=6- yl - ((Rgu %xyet hyl )
am nocar bonyl ~rfet h 2- Wl oaﬁl};e ONHO~~1J ~~ . TFA
F ~ S-H H~O~H~$f{gg he title corrpound was epared as I n E?anpl e 35
starting with 3-¥l uoroben fonyl chloride (820 g) 0.10 mmol ). "H NWMR
(300 MHz, DMSO-db) b 10.86 (s) lH) 9 58 (s) 1H)) 8.41 (t) 1H, J = 5.5 Hz))
7.59 (m 8H), 7.9 (d 1H J = 7. 6.11 (d, 1H J = 7.6 Hz), 4.61 (s,
2H)) 3.79 (t) 2H, J 5.3 Hz)) 3. 41 (?n 2H)) 2.20 (s, 3H). 25 Mass spectrum
(LCVB, ESI) cal cd. for C'H2, N6OSSFE: 441. 2 (MrH) . Found: 441.1. 14 MAY
2002 WD 991 26926 g~ PCT/ US98/ 25185 Exanpl e 4G

3- (3, ~- Di chl drgph | sul fonyl ) gm no-6- et hyl - 1-[ (2- guar: i di nooxyet hyl )

am r: ocar bonyl -2-pyridipone triflyoroacetaype ONH _~'1 . TFA C -~
S'N ~N~O N~NH 2 O HCI Thetltl g(n)gpgrmd nwas pNepared as in

Exanpl e 35 start| Wtdy 35l sutdénytye€hl ori de (0.025 g)
0.10 mmol ). ' H NVR (300 WHz, ||DVB d6) 8 0.86 (s) 1H)}|| 9.85 (s, 1H), 8.41
(t, 1H J = 5.5 Hz),07.93Qt =ol- 8 Hz)) 83'q2H)10J:18Hz)
7.66 (br s, 4H), 7.33 (d) 1H J = 7.6°Hz), 6.14 (d, '¥TH J = 7.6 Hz)) 4.62
(s, 2H), 3.79 (t, 2H, J =5.3 Hz), 3.40 (m 2H), 2.22 (s, 3H. Mass specwm
(LCMs, ESI) calcd. for C , HZONGOS5SCh: 491.2 (MtH). Found: 491.2. Exanple 47
15 3-(3, 4- Di mret hoxyphenyl sul f onyl ) am ?o- 6- met hyl - 1- [ (2- guani di nooxyet hyl)
am nocar bonyl net hyl J- 2- pyri di none trifluoroacetate ON~ O~ ~ TFA H3C | ~
S~H H- "H NH2 O H3C0 20 The title conpound was prepared as in Exanple 35
starting with 3, 4- qcteam&wmeéﬁm%éeoavin cﬁ&h&%bﬁﬁuaﬁ@(@%ﬁﬂwa uéa%dnmh)

"H NMR (300 MHz) g) 10,84 (s, 1H)) (s 8742 (t, 1H

5.6 Hz), UHIYBOFCHHS &gt &H)“)L)'Ft Ambieny te@psrjlmve azvsl S(bakcnlicrr - ?hﬁsdthlyronvwa( d)
1H) J5= Suad rdnlﬁh)vedﬁm%Sz(\d))t dod)thelresidue Radiayrified.onZa ilica gétllcolutnn/S ¢ BepFAk) by 3. 40

Cr%Hng) ~f§"(5‘ vg %%& gpnfw in Ii%ﬁlﬁt ! u%"%@ aggrl riste lt?a%txor];sovrvergSCombmed and

cvapora[cd to dryness to give 19.6 mg (69% yield over 2 steps) of 3 as a gum. 'H-NMR (300
Mhz, CDCl,) 6 10.95 (s, 1H), 9.48 (s, 1H), 8.42 (1, 2H, ] = 5.6 Hz), 7.90 (d, 2H, J = 8.6

Hz), 7.72 (s, 4H), 7.56 (d, 2H, J = 8.6 Hz), 7.26 (4, 1H, J = 7.5 Hz), 6.10 (d, 1H, ] = 7.7
10 Hz), 4.60 (s, 2H), 3.96 (s, 2H), 3.80 (t, 2H, J = 5.3 Hz), 2.20 (s, 3H). Mass spectrum
, (LCMS, ESI) caled. for C,,H,,N,O,SI: 549.1. Found: 549.0.
c. [I-125]p-lodobenzene sulfony! chloride (A. S. Keston er al., J. Amer. Chem.
Soc. 68:1390 (1946)) can be substituted in step a for the cold-iodo compound to form
[1-12513.

15



14 NMAY 2002 WD 99/ 26926 PCT/ US98/ 25185 s6 Exanple 48 14 MAY 2002
3- (2- Thi enyl sul fonyl ) am no- 6- net hyl - 1- ~(2- guani di nooxyet hyl)

am nocar bonyl et hyl ] - 2- pyri di none trifluoroacetate O-. J~ ~ \~ ~

S~N N~N~O-Nwid21269% H p H H 5 The title gonpound was prepar e8C§@$W%§%mI e
35 starting wth 2-thi ophenesul fonyl chloride (0.020 g) 0.11 mmol ). "H NWR
(300 MHz, DIVBOdb)bIOQO(s 1H) ,ﬁéls41|—|) 8.44 (t, 1H) J =5.4
Hz), 7.90 (dd, 1H, J = 5. ﬁz 69 (br s, 4H), 7.61 (dd) 1H J =
3.8 Hz) 1.3- Biz)z;yl?uk’@no*élqmiw 13[(2 Euénmyyowcltzrv(mylmqawo&vlmghmi)) 23.8
Hz), 6.14 (d, 1H) J = 7.7 Hz) )pytidiRoké)trifthorodcéfekt ., 2H J = 5.3 Hz), 3.37
(m 2H)) 2.22 (s) 3H). I\/ass spectrum(L , ESI) calcd. for C, SHZONG605Sz:
429.6 (MtH). Found: 429.1. Exanple 49 15

3- (1- Napht hal enyl sul f onyl ) anm no l_p @t hyl - 13 ((2- gyqni di nooxyet hyl ) .
am nocar bonyl met hyl J- 2 4 diNome. LI J«QK[WBPQLQL H‘gO~ ~ ' TFA H NH2 The
title conpound was preparg le\‘@n [Exahpl ﬁl

1- napht hal enesul fonyl chFforide (0.928 g,©0.10 nmol ‘H MR (300 MHz)
DVSO-db) b 10.89 (s, 1H), 9.7?3 (s, 1H), 8.74 (m 1H)) 8.40 (t) 1H, J = 5.6
Hz)) 8.21 (m 2H), 8.08 (m 1H), 7.67 (m 7H), 7.18 (d, 1 H J = 7.5 Hz))
6. 04 (d, 1LH, B-Bekzdlstidfonylabtines]-(eary-budoxycdrbondtinedhyl)-pytridipoe 32 (m

25 (i rourh usligh SPO Giflgiateidiiny) addndE N s B0,
22 |3 (|2f gm@olpy p.mﬁgf\'r@ythphmorfhohnef(l S xli);,mIO nmmolza in rrLcthylene chloride (40 mL was
i ndbar BOREA RECREpr B pdide! Gl RE FRUBRRICYE e meion mixeravs -
~H-NH2 Osﬁuzbeat 0l 4d §orC PO WA t\AS @é@ﬂasee@lﬂ@rsae (BOEANRIR e8! artle RSulthE h
DNBO db) “BlLengrs Ygshehypinesagupaed Napicly (At 30 "r%%”)' g ey iR ) Ly ang
(brd s, 4rine (BOT2LY, cnd Uik oderNZ,SH, ldnd filt€red And she flifpde WwasOcbneehtraled. to Live . 7
Hz 4, 60 . =)

) o Sl vy b el i B b Byl 7,
020H218N6(h5.$hué5&uﬁ(1(81§ 96%‘1) THEMRI (3066vHZ, cﬁ&a,rmi B42Xbd$ 1H), 7.36 (d, J = 7.3
3-(2-Metl zyl phenyl sul ) am no- 6- et hyl - 1- f (2- guani di nooxyet hyl

am nocar ddaylHethyl fm25 rﬁ&?ddnéq?ﬁfﬂmdﬂ'ﬁaée&“a te] &-7.2-Hz, TH)O4NE (3. 2HFA
N~-H-O-H-N84 @, 321, The &I dHS corrpound was pr epar ed as |n Exanpl e 35 starting
with o-to uene fon chI0|de 9, 10 1), H NVR (300 Mz,

DVBO- db) &W"" “??‘"(’g CI"ZW yge Efﬁ‘/( -pytidinoge— 5 5 \p) 7.81
(dd, 1H J = 7H9:1 @zg whs Bubli}g tiFowgh 4 mjirréHyspEnsdsh Of G)behtisulfonyBnfindit-(teh:- 3
Hz 3 , 1

iy 2 kil %%ﬁﬂﬁﬁ%ﬁ@d% obf§t1 & 43 hipon: 8 prbogied i fepreecling Ygdiip o
(s) 3H), ehvigcetae (25 ngli)at 01%G vatd as pnuvﬁS(fpmwi BErY 2 dupicrpont temperature, a

C, 8H2AN6QaRk shddenRion wdtrmedo U mittife was degassed with nitrogen and filtered to give the

‘title compound a white solid (1.4 g, 97%). 'H-NMR (300 MHz, CDCl,) & 8.76 (s, 1H), 7.45

(dd, J = 7.0, 1.8 Hz, 1H), 7.32 (m, 5H), 7.19 (dd, ] = 7.2, 1.8 Hz, 1H), 6.16 (t, J = 7.1 Hz,
25 1H), 4.69 (s, 2H), 4.56 (s, 2H).

3. 3-Benzylsulfonylamino-1-{{N,N’-di(tert-butoxycarbonyl)] [2-

(guanidinooxyethyl)aminocarbonylmethyl]}-2-pyridinone

To a solution of 3-benzylsulfonylamino-1-carboxymethyl-2-pyridinone (129 mg, 0.4
mmol), as prepared in the preceding step, [N,N’-di(tert-butoxycarbonyl)]
30 2-aminoethoxyguanidine (143 mg, 0.45 mmol), as prepared in step 4 of Example 2,

ditsopropylethylamine (90 pL, 0.5 mmol) in N,N-dimethylformamide (10 mL) was added

Castro’s reagent (BOP) (221 mg, 0.5 mmol). The mixture was stirred at room temperature
overnight. Ethyl acetate (100 mL) was added, the solution was washed with saturated
NaHCQ, (2 x 50 mL), 10% citric acid (2 x 50 mL) and brine (50 mL), and dried over Na,SO,.



14 MAY 2002 WD 991 26926 gg PCT/ US98!' r5185 Exanpl e 52

3-(2,.5-Di net hyl phenyl sul fonyl ) am no- 6- et hyl - 1- (( 2- goani di nooxyet| : i« w
am nocar bonyl et hyl J- 2- pyri di none trifluoroacetate y OO NIH, ! il
S. H N-H-O-hwdlb26926 The title conpound wgs prepared as in Exmmu@sasm
starting with p-xyl ene-2- squonyI chloride (0.022 g, 0.11 mmol). "H NNR

o)) 7. GBS T gl dhr S b gy ?45" 2% Sy

3.80 (t ethg]-ﬁcegatc_ lgxznﬂzty )i they m@emon;gqynd 85 &P Qréess gcpq)m ! /0)3 H;l)NIQIng
3 | f 6N 21
I(Zgzmd!_i) W@x@n% 3Zg?3“ gr %2”5?1%%)‘? g%hsgg%) sﬁlﬁ? gﬁ Fﬁamgg‘g- fret7h§1 ﬁ"/”@z

(2- guanijgiynpox Y&t 5H)) 7.02 (aaj hecya(r bomy:llszthd 12 2, Ay i7di BeneHyr nﬁ?u@r Qapet at e

O S~ = FA Nk tI d d
in E%an%l%qé’[\-lﬂés’{aﬁ‘%gﬁ %:lt) ?- ﬁnUor bgr?gzgeésﬁ & cqgrrgﬁbjgrl\é\gs(grgggre 8?10
mol ). 4H NI\/R-BB@@leHifO'Gl?Js@Iif}O-Q F(ZSStQuz)dznwnyetbyt»aaum)cyrlrown(qﬂzyiil-l),

7 43 (déﬁzd&one tl7ﬂ|%)roa2etgz7e (m 2H), 6.17 (d, 1H 3 =7.7 Hz)) 4.70 (s,

Hz), 49 (t, 2H J =5 Hz)) 2.29 (s, 3H)._ Mss
spect rum { LCKB) E@‘?‘t‘%%ll cd.%f or @WYW&R’E HR’(IMFM“” ’IﬂB{SWgﬁcaiP@Eg’@].
14 |VAY Ml&ﬁfx?ﬁﬁﬂmoeﬂd@ﬁﬂﬁﬁﬂ] }ﬁ:ﬁﬁnﬁh@tﬂﬂﬂ @55. mg, 0.25 mmol) as

ChI | f

o o b A G LA Gy b L e

O-, ~ | wassOred aHoomTFmpsraSrHon\l%%@:fﬁs—momtmgf thiet $odvend frpvanid, mg’epd@qaar ed

t I t

(0. 002 S GUEEEE b3 Waleh Serblun (07 £ 108 ealil I JRERABIIII Y e IUALE)
1H), 8. 4érn§bund td,adolgrld'sszfomXI,GO?mZA%(%) wm)(mommnpm@ )16)75 :BZLOQrQs 1H)
7.20 (d f)M g %{ g 5) 3.79 (t,
2H, J —151)3395)(5 laHhé"( B3 ZeéH 57234%9 H), ‘E%‘dai-ff %Beét%m
(LCYB, B8l pmalad. (d, dr_G(gH.rIlH}CﬁB}[Ild B2 1.0 HAVMH), 4Baupd2H474.55. (sE2aypl e
55 15
3- ( 3- Br 8r%5- 6 nethéxly girenyHauPR8n{n) arfino Masht esiym 10\1@@&5@%. Hsyayethyl ) a

T T EATE IR EEAR I B et D D ket h Wl s

st ar t i ngfownd:h4B3.Br $40.2

20 Example 5
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

@\ H H H
~N N N._ NH
//S \/\ <

1. 3-(3-Methylphenylsulfonyl)amino-6-methyl-1-(tert-
butoxycarbonylmethyl)-2-pyridinone

TFA

25

To a solution of 3-amino-6-methyl-1-(zerr-butoxycarbonylmethyl)-2-pyridinone (1.42

g, 5.88 mmol), as prepared in step 3 of Example 1, and N-methylmorpholine (1.29 mL, 11.76

30 mmol) in methylene chloride (40 mL) was added 3-methylbenzenesulfonyl chloride (1.12 g,
5.88 mmol) at 0 °C. The reaction mixture was stirred at room temperature c;vernight.
Additional methylene chloride (60 mL) was added. The resulting meathylene chloride solution

was washed with saturated NaHCQO, (2 x 50 mL), 10% citnc acid (3 x 50 mL) and brine (50



met hox~~benzenesul fonyl chloride (0.029 g, 0.10 mml). ' H NVR (300 MMAY 2007
DVBO-db) 8 10.88 (s. IH))~8.67 (s, 1H)) 8.45 (t, 1H J =5.6 Hz)) 7.79 (m -
2H), 7.68 (br s) 4H), 7.24 (d, | H J =7.5 Hz)) 7.16 (d) I H J = 8.9 Hz),
6.10 (d, 1lwidookem67.8 Hz), 4.65 (s, 2H),,3.80 (m SHIJ, 3.37prCOTUusBBRII82. 19
(s) 3H). Mass spectrum (LCMS, ESI) cal 080_ for 25 C 8H-3~~06SBr: 533.0

(M+H) . Found: 33. 0, MAY 2002 . 99 PGT/, US98], 25 A 6 | e
56 5 { SPLh TR RREn s narer FT BRI P e e R i i e pafinabo b °
yl) ar niolemardoepiagtanhy 15 20 p\d% dithbrasetei | geatiadenst shlends)” to- gjve~the~uNg | H |

TFA C | ~ S~H N-H-O=H-NF2 O 5 The.t it | | |
35 st ar CTRRPHIC 430 B85 1k PR o i EPE e SR R B sS amf Ay 010 ©
T b < e R O L ) o s e 2y 5 5
(t, iH)(533)2{)?%0@’5?1}{)7.12%?fsd%{i'H, 3=7.6H), 6.08 (d 1H 3 = 7.7 Hz))
4.61 (52.2H) 3-(3-Blethy)plodnyl8ulfobyBahipp-Grma6 hiyin 1 -2Erho 2y BBLH)d-23H) , 2. 19

s, 3H) ectrum (LCVS, ESI) calcd. for C-BH23N6GsSC : 471.0 (MHH).
Found: ﬁ’?‘lf.%i'?‘"garrpl e 57 15

3- (2- Chl or o- BIGly i fgasor YRSt hypupbledy| gupeginy| 3 ansieed- nétspgrsion ( ( 2§uadi@i naox

Xﬁh hyl )Tg{&rgmgﬁamdd%bﬁaﬂol@&mﬂm-hqiempmaoiychfﬂouwmqaeyaxpgﬁ&nsn@‘ .0~ g7~ O

I N~H-O-H-NH2 CI..2f' The title compou s~prepared.as in
Ecall & 598 T A RFRAFS DA P GRS 1 9L AT ) Bt 2 B pgpcion
chl or i devag Gofi@d. gAft€r. warming kg room tdmipefRNIS00eri\tih, aDhek Gudpens®nl@agforfreed. 1
H) , 9.9 . . . = . . = 1. ,
B b1 ag™ FiRpes estel g hyRged ot AygereiySupuleRbpbolily 5y uhug il
4H), 7. 38236 ¢, 80%)) 'H-NMR. GObMHz DM (-d,) 819438 Is,-1H), 8.681A)), 28)62.4( <in, 2H),
3.79 (t,_ 2 1 =54 H)) 3.35.{m 2H)) 25 2.22 (s)_ 3H). Mss spectrum
(LCMB, E§l5;-?deéﬁeéi.= $&Z)(g-@%£®ﬂéiﬂseﬁ ), 497 (o, %ﬁ%ﬂ;ﬁ Sodhd: 2-8045.BH). 1 4
g/A{%?EOZ_.Vﬁ 39((.2%92@?9&11?@&FWyZﬁz@ﬁzﬁ?ﬁﬁ]@kﬁy?aé{[AﬁN’_-(éi(tert- vl
-(2, 4- or ophenyl's ny m No- 6- - 1- - guani xye
a1 oo REGAARRO RRDS- B2 FHPaIAGRaT T TIN GRLar Ao RIS RV Fidbhads,
~N~NH2 H O HTd 5 Gsoftméort i 0ff e3-¢Bmedylphengsul fonghamére-Greithy | Exaanpdxyndthyl-2-
startin 1 .4 chl arab esul C Ld 025 . ). "H
NVR (30%"’!@3&‘5Jn ' d%’l _2'7?03@3‘8?5,5#1_%%%?4? ?:g‘)b ?*%“‘@é. 45959‘%% ;%Nm)&?gb 5.5
Hz), 7. d8toxygarpeqyl)l Z:angng-ngygxygpggdxp@ ,hydrochlonde (1,33 ’g, 3.75 mmol) as prepared
20 in step 4 of Example 2, and diisopropylethylamine (1.29 g, 10.0 mmol) in N,N-
dimethylformamide (30 mL) was added Castro’s reagent (BOP) (2.0 g, 4.47 mmol). The
mixture was stirred at room temperature overnight. Ethyl acetate (150 ml) was added, the
solution was washed with saturated NaHCO, (2 x 50 mL), 10% citric acid (2 x 50 mL) and
brine (50 mL), and dried over Na,SO,. After evaporating the solvent in vacuo, the residue was
75 puriﬁcd twice by column chromatography (1 : 1 ethyl acetate : hexane; then 2 % methanol in
methylene chloride) to give the title compound as a white solid (2.25 g, 92%). 'H-NMR (300

MHz, CDCl,) 8 9.17 (s, 1H), 8.34 (t, J = 5.1 Hz, 1H), 7.66 (m, 4H), 7.48 (d, J = 7.6 Hz,

1H), 7.32 (m, 2H), 6.00 (d, J = 7.7 Hz, 1H), 4.80 (s, 2H), 4.10 (t, J = 5.3 Hz, 2H), 3.59
(q, J = 5.4 Hz, 2H), 2.38 (s, 3H), 2.25 (s, 3H), 1.55 (s, 9H), 1.45 (s, 9H).
30 4. 3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(3-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluorocaetate
A mixture of 3-(3-methylphenylsulfonyl)amino-6-methyl-1-{ [N,N’-di(tert-
butoxycarbonyl)] [3-(guanidinooxypropyl)aminocarbonylmethyl}}-2-pyridinone (2.24 g, 3.44
mmol), as prepared in the preceding step, and trifluoroacetic acid (10 mL) in methylene
35 chloride (20 mL) was stirred at room temperature for 4 h. After evaporating the solvent in
vacuo, the residue was purified by column chromatography (10% methanol in methyiene
chloride) 1o give the title compound as a white solid (1.59 g, 82%). 'H-NMR (300 MHz,



IH J =21 ) 7.69 (br s) 4H)) 7.57 (dd) 1H) J = 8.6 Hz) 2.1 Hz)'fl’%A%UUZ
(d, 1H, J =7.6 Hz)) 6. ™ (d) 1 H J=7.7 H), 4.62 (s, 2H)) 3.80 (t,
2H, J = 5.2 ) 3.37 (m 2H)) 2.2 i ( s, 3H. Mass spectrum (LCMS) ESI)

cal cd. for vbépZa@bbCbSC12: 491 .4 (M. F ilmd 491 . 1. Exanpl e BOT/LS98/25185
3-(4-Vinyl phenyl suI fonyI ) am no- G net hyl Z1- ((2- guani di nooxyet hyl ) '
am nocar pbon p%ﬁ%rgl r:one trifluagroacet

S E%E 6 P Lah o N e Ba Rt SEtaicld TBE 17 Frng

th t 0) l5)~ N
il v ol i Ol i S e
2H) J :(%31¢I>Hz'\)1aSSFP¢1rU(rb£L§MS4 I) cplegp .slibé 30;%3 = FM)*H)MBd(”é“l

6 HE))? @-ABe Iy h&anuZ]fOﬂyl)?uﬂudetS ﬂzktk)ylHZ)[)(36 09 (d, 1H) J = 7.7 Hz)

= 2 3.78
P51, Eyablaigog=ybg) iimasatiohine i?ﬁ- A (; idof®) hdrfhibhiact | &)
ESI ~ cal cd. ﬁdﬁ—Me@anN&owonMMO( gthyl- guangigogxyethy4 MAY 2002 WO
991 2692830 Ex%ﬁﬂ%ﬁ’ly}’]@- cﬁﬁ@r@ﬁﬁlu@x@c&tme (2.75 g, 5.0 mmol) as prepared in the
3-(2- Butox-S-g | - di" et rop%/ yohe fon'lg éﬂ P x(.c %uanld
i nooxy ePFRFFYiRR wac‘a%%?ﬁ‘ﬁ%ﬁ%wfr Op‘f)f‘%/ 3‘?‘&4%9 a n@sw P& -~ O
~H ~ TFAdjsted kb-1 with\b %o Gydivehloritie ecxdpmsqunﬂuupﬁunmemmraﬂ until Eeaprpdiet 35

o) 4P 10 pilifet LS ?E%%%gﬂﬁ%%%‘?’"{;@%ﬁ%%%?% PRYegfy By 4 g0,

| H) ,  8.d#idd fBvackbiht 452CH8r (W8 daYfio afford $he Gifs cdmpdund 25 28. of f-White %91100-(2425‘?) )
7.16 (d) 1H, J = 7.6 Hz), 7.10 (d, 1H J = 8.8 Hz), 6.03 (d) 1H) J =

Hz), 4. 869 Smp2lﬂ77 149, H-NMK, (3do Ml@z DMS0- d@ B01. Wé 13-ﬁ;9~3(s fH)ZSHZ()t)J3 39
(m 2H))2I4 I—% 176@; 1.57 (m 2H) , 2H) , 2 (s,
6H)) O. 9=47§tH231-H)J7 Torss, 144), 704256n(4H) £5 Jd= J?’86Hi; lwaésl%trbdt;an?

LCMVS, fa NG 6 1 I
gl 3-(3-N. tI-rIoaﬂ ﬁ?ﬁ SH Q@WQ 9§%Z% §4b H)(ng%zzl}gl %3(3))((;433—1)5@12@ ©

t
ani fécalbony EPE SCIQH?)&%MSM%E) a? l@%@é Pe 105 (MHH)qued; @3@)}% I
~~ . TFA 02 H ~H-NH2 20 | ~ O The t|tIe conpound was prepared as in
Exanpl e 35 startlng wth 3- nltrobe enes gnyl chI oride (0.022 g) 0.10
mol ) . 'HNI\/R(300M—Iz DI\/ISOdb)8 , 9.85 (br s) 1 H,
8.56 (t, 1 H J = Fglﬂ%’cﬁ(ﬁgon}l)ﬁmz‘ho 65:13:1)3@)1-1[(11 25 HZ) 8.34 (m
1H)) 8.18 (d) I&QJ—S"@‘3 gﬂ& hyl (br s, 4H))
7.34 ' (d) &¢qmidyaoxyeghybiamingcasbopylmethyl], apyrldrnﬂﬁy) "zz/%@regsetm) 3. 77
(m22H)) 3.38 (m 2H), 2.20 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for
C, ~HZ~N~O, S: 468. 2 (I\/H—I) Found 46 ? . 1 4 I\/AY 2002 WD 991 26926

PCT/ US981 25185 9~ Ex
3-(4-Chloro-3-r:i tro I Slﬂ {7‘ 0~ an—t/l‘my {“f‘%r%uanl di nooxyet hyl)
i fll uopoacet at e A02 ~O\S~ | N-N-W

am nocar bonyi et hyl J- 2=pyri di gpne
~ ' TFA

It

The title compound was prepared form 3-benzyloxycarbonylamino-6-methyl-1-(ters-
butoxycarbonylmethyl)-2-pyridinone, as prepared in step 2 of Example 1, using the procedures

25 instep 5 of Example 1 and steps 5 & 6 of Example 2. '"H-NMR (300 MHz, DMSO-d,) § 11.03

(s, 1H), 8.47 (t, J = 5.4 Hz, 1H), 8.30 (s, 1H), 7.76 (br s, 4H), 7.73 (d, J = 7.5 Hz, 1H),
7.40 (m, 5H), 6.18 (d, J = 7.7 Hz, 1H), 5.15 (s, 2H), 4.73 (s, 2H), 3.82 (t, J = 5.3 Hz, 2H),

3.38 (m, 2H), 2.24 (s, 3H). Mass spectrum (MALDI-TOF, o-cyano-4-hydroxycinnamic acid

matrix) caled. for C,(H,,N.O,: 417.2 (M + H), 439.2 (M + Na), 455.1 (M + K); Found:
30 417.3, 4394, 455.4.



| HO HHNH2 C5 The title conpound was prepared as |n Exanpl e 35 %f'af‘ﬂ/%”ﬂ@
with 4-chl oro-3 nitrobenzenesul fonyl chloride (0.026™g, 0.10 mol). 'H NWR .
(300 MHz) DWVsO-db) 8 10. 90 (br s, 1H), 9.92 (br s, 1H)) 8.44 (d, 1H J =
2.1 Hz), &&'689/669261H J =5.6 Hz)) 8.02 (dd) 1H, '1 J = 8. 5pr¢ys®m/2b18iz) ,

7.92 (d, 1 H J = 8.5 Hz), 7.68 (br s, QFH))736(d)1HJ=7.5Hz),
6.15 (d, 1H) J = 7.9 Hz)) 4.58 (br_s) )379(t 2H, J 5.4 Hz), 3.38
(m 2H), 2.22 (s 3H) Mass spectrﬁﬁfl ) ESI) cal cd. for C ., HZON-O SCl
502.0 (MtH). v1§92 o|n 1]@99{%- -rﬁg -1 (I I- guanldmaoxvmethvl)

3- (4- Met hyl car ony am no en I no- 6- net hyl - 1- 2 uani di nooxyet hy
| ) ani nocar borfAGiaPFRAYY) ‘2’ HW“G ﬂ%ﬂé‘%f’%@%&"ff&b’é‘f’h"t e‘réé g’g" celHeEN |H TFA C

| ~ S~H N~H~C-H~-NH2 O N H ~0 The title conpound was prepared as in Exanple
35 startl ng with 4-(acetyl am no) bgnzenesul f onyl chI oride (0.023 g, 0.10
8

mmol). 'H NVR (300 MHz)~DMSQdb 0. 86 (pr s) ,_1|0 32 (s, 1H)) 9.13 (s) -
1H)) 8.41 (t, 1H)J- J 769(d)2H J =
9.0 Hz)) 7.63 (br s, 4N¥Z 7.230( (d 1 H J 8.1
Hz) ,54.61 (s, 2H), 3.79 (t, 2H, J = 54 Hz)) 3 39 (rr) 2H)) 2.19 (s, 3H),
2.07 (s, 25 3H). Mass spectrum (LCV5, ESI) calcd. for C-9HZSN~O6S: 480. 2
(V3 Found 1 MAY 20 991 26926 94 PCT/ US98/ 25185 Exanpl e
g}4 |:;|)(41tert IE&S %W‘é’él"f’éf 5'%(’%\‘-?\‘/@03'?1%‘”1@’? A05_ guani di nooxyet h;/rF)
am nocar bony Irmtslowqombf py(rbbnﬁylmayw‘bmnyﬂd:moolaadeprapmeeﬁbhkylid acxdl(E@O Sig2.1
~H~-O~-H~ ed 5 tin
wth 4 pos mbqeﬁ‘aﬂ%g*#g%dn SETaOTe hF o cE e o8, U B A nEp g
( 3010 VHERe mimTreaas Birmed, g3mbient tepperagiro pveraight ieateg Wlél KﬁCiOﬂH 0 Zia Smh Hy))
7.79 (dyg @i’hncﬁbx@rali?eli,w% ﬁéth Rhe hloridd 8x71051§L§dTh@Hr aﬂxc=1a§br6:vd'|z&ash2d 2\5th( d)

lﬁ) " _b“@F Jﬁg{ 6?]4)9 d %}?W(@azs%) ’?‘fi a?%r?“@—éhel\?éé? Lp‘g't’:tr?%ﬁg-ﬁte( E’éﬁ/é’)y ESI )

cal cd. éhrbn%gr&ﬂiy&(lﬁs ethiyl hcétaté Vihkfane Foougide thé Aiie ’Eonﬁnami)hzea 6hitd Solid (200

3-(4-Trifluaroneth enyl sul f onyl ) am no-6-metl z uani di nogxyet| zy

) o o A3 B MR 50 bk, g TSt e Sl sl s S Y380

NII I Hs FF20 The titl e compound was prepared as
) Bl imr ol 4R s e

fIuoronethyl)benzenesulfonyl chl ori de
(o 025 @) O. i‘{}[hﬁﬁe)nzyloxmbesm mARD) cINRDY eAn egn ath ox'y Ipkthalinpideg 73 (s,
1H)) 8.40 (t)rhéH) ulle— fboéhﬂdaﬁd 8wQ§- ( Prepartli Jfron8 21chér)zyﬁx§?éaﬂ§dixyla%Hno)J =
8.5 Hz), br E!) Sg Hz) 8
Hz), 4. sbcl?grommjme%an? <%Q0 0 mmef amelmzd 78 s, pr%qajh RSP st B
(LCV5, pficeditb inatepdl of @xa:ﬁplBHZ A5G0 WS solkD 1295 B %) FOERNMR 9302 MHz 14

MAY 2002
20 CDCly) 6 7.83 (m, 2H), 7.79 (m, 2H), 7.37 (m, 5H), 6.23 (br s, 1H), 5.13 (s, 2H), 4.18 (s,

2H), 0.93 (m, 2H), 0.72 (m, 2H).
3. [1-(Benzyloxycarbonylamino)cyclopropanemethoxyjamine

The tile compound was prepared from N-[l-(benzyloxycarbonylamino)
cyclopropanemethoxyjphthalimide (290 mg, 0.8 mmol), as prepared in the preceding step,
25  using the procedure in step 2 of Example 2, as a colorless oil (180 mg, 95%). 'H-NMR (300
MHz, CDCl,) & 7.35 (m, 5H), 5.60 (br s, 2H), 5.23 (br s, 1H), 5.09 (s, 2H), 3.64 (s, 2H),
0.89 (m, 4H).
4. [N,N’-Di(tert-butoxycarbonyl)] [1-(benzyloxycarbonylamino)
cyclopropanemethoxy]guanidine
30 The title compound was prepared f{rom [l-(benzyloxycarbonylamino)
cyclopropanemethoxyJ]amine (180 mg, 0.76 mmol), as prepared in the preceding step, and
(N,N'-di-tert-butoxycarbonyl)amidinopyrazole (280 mg, 0.9 mmol) using the prc;cedurc in

step 3 of Example 2, as a colorless oil (330 mg, 91%). 'H-NMR (300 MHz, CDCI,) § 9.10
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3- (3-Cyar zopher zyl sul fonyl) am no- G et hyl - | - ((2- guani"@ti nooxyet hyl )

ani nocar bonyl r net hyl J- 2- pyri di none trifluoroacetate O~~ ~O 1 ~~ O NH1,4 M&AI0]
NI ~ S~H NyboohéblH2 / O The title conBound was prepared asPCWUMﬂﬂ*e 35
starting with 3-cyanobenzenesul f onyl oride (0.020 g) 0.10 mwol). 'H NMR

56ty 0 o703 S4B, 43y s D e 5H sy Ay o Pgils tp g B T
7.72 (m(ssSPpl). 74B3s,(HD. PP m4H). 5 Hz)) 6.12 (d, 1H J = 7.6 Hz)) 4.59 (s,

2H), 4.19. (br;s,N2B)i(tedt-BRtddycalbdnyl)F BI- Snﬁ‘ﬁbcv&oﬁgoﬁm”ﬂmdox;) 21 (s) 3H).
Mass spectru:yrgLCMS ESI) calcd. for C BHZ N-CsS: 448.2 (M+H). Found:
449. 2. BEHPEE 67 15

3- (4-3vet hyl suThonytiyshe repimpatifico nywasa i prepagdnetfingin - 1{4 (¥ -dUemibdionpetyeny)dyl )
am nocar hofmyh bdvoR 1Mdo%y@ Fohﬁenﬁém&wg%‘aﬁfdﬁtee (30N %69 mihdd), Wak / H
~ H H Nk@ By %%’{}% 1 g 5

M e @%MFX R
NMR (300 d 7

o) o 02 ame AP QRN i, chidy) dﬁf@q#s JW%% }ﬁ LT 3m, 7,
= 7 8 I-g))d,?g%ﬁ@)mZhIh,ZH) Zﬁsd@r;h . J =52 le) 3. 40 (221 C2H) 3. éssg_s
oo Wb S abbne i B Ashina S AR Sy, AP A s i Ry T 57

PCTNS98/ %Isagmmirmaaansetmwsycmwnpy@mmuyarblana(lmghamdﬁ-nyudxvy@z hyl )

am nocar bonyl tl J i t r oggRt a S.H
NeH-o P O RE s e tc%gfﬁcbghdio[}g ﬁ:bﬁd:é&?gr ed ast[f?r{@ Eé?gwm%cgtasfm%{’rytl)gn

Wi th dan%lyPnEWFYﬁl?HQPW“EQ‘PX@gUG“@W R TRl %@rmaicd BVBe aspdigg
18r 98 (Zsteﬁ,l'i)a)nd9 . Bberzglsulidhylantind-9- rﬁét)xyIBH}carb& yaketifyd-2-gylidirbne (109 hing,, 073; 7; 3
oy, T ool o5 prepfleathlil aﬁoww s fncpiidanrd i ler' S of Bxable 2 5,2

(m 2"'))a%o§>21e£ssfoa§1|‘31203n% d) %NMR/B@@OM@NGHB@@G (B3l )1paked. (f, or
Cz3HzON, O S 516. 7 ound: 516.2. Exanpl e 15

3- (Pent at Hict. Kphs;riﬁ)sﬂl?fﬂdldyll Fanh$ ke, dHe 126 (nL.- 5(&)26@(&@ di rdok et hE),)4.79

am nocar t J i & (2360 I | H
TFA H H@‘O?H)”E%F(E 2ﬁ) gyg-y gghgﬁ?le%?Ie(%oﬂngogggq\%\?s@pﬁegfse} as\l;or?czExair:Ir)[i) e 35

starting 07 thp?éTIl)( af | uor obenzenesul fonyl chloride (0.028 g, 0.11 nmol). "H
NVR 2(3007|VHZ 3myl&tl}’05§l)(adunbl‘5 nlethyl-16[{(Hz] })- gﬁa&?d(lﬁhox%hetﬂyla 7.6 Hz))

S \nesFa spec? et ookym Pt oy fuichnd, miflordaceddd 171, 5 %% (¥

Found: 5| 3. 1. Ths ttle compound was prepared form 3- benzylsulfonvlarmno -6-methyl-1-{[N,N’-
di(tert -butoxycarbonyl)] [1-(1-(guanidinooxymethyl)cycloamino)carbonylmethyl] }-2-
pyridinone (110 mg, 0.166 mmol), as prepared in the preceding step, using the procedure in

5 . step 6 of Example 2, as a white solid (85 mg, 89%). 'H-NMR (300 MHz, DMSO-d,) & 1.88

(br s, 1H), 8.78 (s, 1H), 8.60 (s, 1H), 7.73 (br s, 4H), 7.33 (m, 5H), 7.13 (d, J = 7.5 Hz,
IH), 6.11 (d, ] = 7.7 Hz, 1H), 4.71 (s, 2H), 4.50 (s, 2H), 3.80 (s, 2H), 2.23 (s, 3H), 0.86

(m, 2H), 0.78 (m, 2H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid

matrix) calcd. for C,;H, [N, O,S: 463.2 (M + H), 485.2 (M + Na): Found: 463.1, 485.2.
30
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3-(2, ~- Di chl or ophenyl sul f'enyl ) ani no- 6- net hyl - 1- ~( 2- giiani di nooxyet hyl ) 1.4, MAY2002
am nocar bonyl n: et hyl ) -2-pyridinone trifluoroacetate C o\S~ | \N-N~-Ow ~ "

TFA | H H Ryvbdpnedel The title conpound was prepared as i n Ereunjpises/sss
starting with 2,5-di chl orobenzenesul fon?l“ chloride (0.025 g, 0.10 mmol). 'H
NVR (300 MHz, DMSO-d6) 8 10.89 (s, IH, 9.68 (s, 1H, 8.44 (t, 1H J =5.5
Hz)) 8.03 (d, 1H, J = 2.1 Hz)) 7.7@‘3-’(4'611’16’086H)) 7.29 (d, 1H, J = 7.6 Hz),
6.13 (d, 1H J = 7. : . _Gts i oHz), 3.39 (m
2H)) 2.22 (s) 3H).3_ %aﬁbésﬁé{?'?ﬂgéﬁgwf "%é? : ga[l(ggﬁ,)a'glﬁl ¢ HZON605SCl 2

491.0 (M+H). Fourﬂ:f?"ﬂ’gi’.’-‘ll.c“ mgt -f5pyn thone trifluoroacetate

3-(2-Ni trophenyl sul fonyl ) am no- 6- et hyl - 1- (( 2- guani di nooxyet hyl)

am nocar bonyl met hyl J- 2- pyridinone trifluoroacetategy,l! NIIH, TFA S.H
N~H~-O~-H~NH2 a~ NO2 O The title conpound was pr paggd2 aspd n Exanpl e 35
starting with 2-nitrobenzenesu|if'on | chl ot ONO23p9, 0.10 nmmol ). " H NWR
(300 MHz, CD30D) S 8.0 ~d_f, = 7.6nHz) 1.1 Hzﬁ_‘, 7.91 (dd, 1H, J =
7.8 Hz) 1.4 Hz)) 7.77 @giu}%\b?. 9 M T J = 7.6 Hz), 6.26 (dd, IH, J =
7.7 Hz, 0.8 Hz), 4.70 ( 2H), 3. , @®H) J = 5.2 Hz), 3.48 (t, 2H, J =
5.2 I5Iz)) 2.31 (s) 3H). Mass spectrum (LCM5, ESI) calcd. for C-—~H-, N, O-S:
468.5 (MtH). 25 Found: 468. 1. A 14 MAY 2002 WD 991 26926 9g

g)-CTDll EJE?EI/ E?L%hfﬁ@égﬁrfﬁ%&%d was Rg:_parcd from |4:h]z'_dro(x§)ipﬁgdiiné iul:c.]ingxthce procedures in
ani nocars‘f)"tﬁ‘?ﬁ2 ﬁ@?%;f‘?ﬁ’%ﬁ: %’f RS 2 g‘?‘?’f ?’%ﬁ’ﬂ? 8&((:5? gt‘:@poacss: %a'T“YJt"@GMRII(PQP TFA

OJ\ S O - The 1igh t d rsga in
Exanpl e %115{ zét%?ﬁ#}j\lﬂ-? hg4{%hi${i§)'?gse7ntzléhgbs't}:'?o%§ p?ﬂpo??@g"ﬁﬁﬂe‘g @8.110

mol 0. H6 AR 1EB06.09Kg, J ENEDH LHS, 10213, 1K), 4159 (s, RH)3 3(89) (MHH)] 336 (@, Hz) ,

vo 1n -1 Ty Yy (8, 5 00 b T ey (5, 1, D3 kel G
I(\S/gg Sls peMEf(slé mpet@Md, (FMBALDLIOR]. cfcyandoz-hy@réRgihmatine @6id. GmidvkH) calhureds

le 73 3-(Z, ~-Dinetl:
oxy phenyF sHbdaRyS ) A7 AN Dk HOP2 M-t ey 518 IAMdokyiawp 47750, 498.9, 514.5.
am nocar bonyl et hyl J- Z- pyri di none trifluoroacetate O ~O1 \~ ONIH. TFA
HsC 1 \ S~H ~H-O-H~NH2 OCH3 O The tide conmpgund was prepared as in Exanple
35 stfarting with 20 2, 5-di net hoxybda¥enwdal Ponyl chloride (0.023 g) 0.10

mmol). "H I ~I;’-|YB-&%Q&M)zy%ﬁ;))yl)dmino_-6-methyl-1-[(2-guanidinaoxyethyl)

aminocarbonylmethyl]-2-pyridinone trifluoroacetate

C P N N NH
7N N ~"o" 2
o | TFA
e H

1. 3-Chlorobenzylsulfonyl chloride
A mixture of 3-chlorobenzyl chloride (1.61 g, 10 mmol) and sodium thiosulfate (1.6 g,
10 mmol) in methano! (10 mL) and water (10 mL) was heated to reflux for 3 h. The mixture
was cooled to 0 °C and glacial acetic acid (10 mL) and ice were added. Chlorine gas was
25  bubbled throughthe resulting suspension for 40 min, periodically adding ice to maintain an ice
/ liquid muxture. After an additional 1 h, the mixture was extracted with ether (3 x 20 mL.), the
combined extracts were washed with 5% sodium bisulfite (2 x 20 mL), brine (20 mL) and
dried over Na,SO,. After evaporating the solvent, the residue was purified by flash column
chromatography (methylene chloride) to give the title compound as a white solid (1.5 g, 67%).

30 'H-NMR (300 MHz, CDCl,) 8 7.30 -7.50 (m, 4H), 4.83 (s, 2H).

20



8 7.38 (d, 1H, J = 7.7 Hz)) 7.35 (d, 1H J = 2.8 Hz)) 7.12 (dd, 1H) i ¢
Hz, 2.8 Hz), 7.04 (d, 1H U = 9.0 Hz), 6.13 (d, 1H J~= 7.7 Hz), 4(@‘3’702
2H), 3.95 (t, 2H) J = 5.0 Hz), 3.83 (s) 3H)) 3.76 (s) 3H), 3.0 (t 2H, J =

5.1 Hz)) 2.6 99R6928H) . Mass spectrum(l\)%(/s ESI) calcd. for grcPURENGEsS:
483.6 (MrH). Found: 483.1. w_ .~ 14 2002 V\D 991 26926 99
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3-(4-Pr ?pyl pﬁ’g yI sﬁr{g %bz vzsuf’{gnél)amtlﬁo 6i"et(élg]ugﬁ| di nooxyet hyl )

ani i : oc 6%y f ‘HW‘G‘-‘-’Z r?r'dlyﬂdﬁ@wlfl uoroacetate ,, ~y O\ ' S\NI NNO
NIITH , TFA H Tid-utehtdNifbubd wad pldparetiiffdn® 3cprapessndy vasonyt eflaned(1as rp, E)Garrpl e

35 tart th 4- | b Lf ony! hI Q.
" e BBt BB ARooRE N My S5) ', { pahoglagh T |
2H) J = bnt@mzr)bonﬂme@wm PIFQ‘IHQH&(IZO mgke)v)mmonoasqor@a(r@)mmwg ¢ 12H) J
S. OI Hzgsin (g%hél rcch&ur@h‘) stép Z o'i_’ EQaﬂigl):)l 2s §3~vt(1fc sol?lh*)(IS]O m_}',7 85%’5'2) H-RMEP (iOOS

Mass spectrum
(LCMS Hﬂ[—l)z Gi)@lgl) o 1713r7 (dl bHZﬁ\HQSL‘BI) 136 (&1 (4%-)H)7 2(FCSuri(H'I) 46& @, JExanipHe, 75

15

3- (2- Met HD) 45088y 2ERNERY IS Ao AT Y &mHD: 3-98-@e®RY I - 1- ((2guani di hooxyet hyl ) am

i nocar bcmyl ne3 {3+ Oh Borpypendy aifp nlyl Jatm inor 6an etigi el -CafboxymNHYIL-NH , TFA 2 S
ow NHznd ’T e, title conpound was prepared as in fixanple 35 startl ng

V\ntHZ rPe‘fhﬁ nltrobenzenesulfonyl chl oride (0.024 2 0.10 nmmol ). 'H NMR

(300 M) Dl\/Slthjbf}c gomnpownd wey prepgred drogy 3{(3rhiprpbengylgBionyhamino-egmethyl-b- Hz)

8 38 (t (Séerunéx a?oo‘iyhka%ylﬁ%%mﬁﬂ&m ) m]%_{"ﬂtsnﬁnbﬂ,)asz rep&iéd Jin fhe’ reééaﬁngs

7 6’ Hz) Sep %meé erfpr;ed"wgt > oféiamglu 5a8§n+&ffw e goli %HS%zrn;) %% (%

482 5 (I\/Hrrlxﬁé( Foun 482 q% §@T;;/I((: H?UUEQ\%@ 55?26823h§%6{) Z‘T‘Pﬁggg‘ ?f%§

Exanysl e 7B, 6.11 (d J-76Hz 1H), 4.79 (s, 2H), 4.56 (s, 2H), 2.27 (s. 3H)

3-(2-trifl uor S’dungﬂé,% ’F‘P ﬁm@@ygﬁgﬁ\g ag#?e I di nooxyet hyl )

am nocar onyI uor oac O N~~H , TFA
~ S.H W@xmm@lﬂ F (m»drnqqyedwdmtnmbpmmwdl]aiSZ-pmnExrawpqe 35

h ;LO
mlrg I ngHV\ﬂNFVRTH% (e Icfoh%ﬁmigyhacpﬁw Emﬁﬁtti &W&b&?}l%fdﬁ??ﬁxﬁm@?@mgmgﬂi

0 0.
1H J ﬂsb%ymlqu@ B 1de'mn°1( ﬁj “237%93@ molh qsi)areaarﬂéb"( Swrgfmadmgﬁ% e:tﬂ s,
gll—% 020(7t )2gN Nd-dxaeMbutbxyca?bﬁlyHZI sanfinckthok Pguahidihe (126 mig, 8.38zhnol, ﬁsstrepareahb)) |
Zary ool uapH ol Expipl 2 ke heSFos e e SoPhraciic 3 MISACREM M) °
3-(2, 3- D2t | mwgmbswfﬂ@@m@m 900 05 /Tef1Vd.44 (b2 - 1gVaBioH ROy e BYI(k,

am nocar bonyl net hyl J g/rl di none trifluoroacetate
1H), 7.32 (m, 3H) 7 18 (m, 1H), 6.00 (d, J = 7.7 Hz, 1H), 4.91 (s, 2H), 4.26 (s, 2H), 4.14

(t, J = 5.3 Hz, 2H), 3.63 (q, J = 5.2 Hz, 2H), 2.31 (s, 3H), 1.52 (s. 9H), 1.49 (s, 9H).
5 5. 3-(3-Chlorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate
The title compound was prepared from 3-(3-chlorobenzylsulfonyl)amino-6-methyl-1-
{[N,N’-di(zert-butoxycarbonyl)] [2-(guanidinooxyethyl)aminocarbonylmethyl]}-2-pyridinone
(140 mg, 0.22 mmol), as prepared in the preceding step, using the procedure in step 6 of

30  Example 2, as a white solid (95 mg, 74%). 'H-NMR (300 MHz, DMSO-d,) & 11.00 (s, 1H),

8.74 (s. 1H), 8.49 (t, J = 5.5 Hz, 1H), 7.74 (br s, 4H), 7.45 (s, 1H), 7.40 (m, 3H), 7.18 (d,
J =7.5 Hz, 1H), 6.12 (d, J = 7.7 Hz, 1H), 4.75 (s, 2H), 4.56 (s, 2H), 3.83 (1, J = 5.4 Hz,

2H), 3.41 (m, 2H), 2.26 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic

acid matrix) caled. for C 4H,,CIN,O,S : 471.1 (M + H), 493.1 (M + Na), 509.1 (M + K);
35  Found. 471.2, 493.2, 509.2.



CCO O. ~1I NOONIH. TFAS.H ~H .H-NH2 / O 2U The title conpdunMAX4§
prepared as in Exanple 35 -starting with 2, 3-dichl orobenzenesul f onyl '
chloride (0.023 g, 0.09 mvol). "H NWMR (300 MHz, DMSO-db) 8 11.02 (s) 1H))
9.58 (s, 1HwbsBrehe(t) 1H) J = 5.5 Hz), 7.97 (dd) 1H) J = 8. pctiupeshasisdiz)
7.91 (dd) 1 H J =8.1 Hz, 1.3 Hz), 7.7?6(br s, 4H)) 7.50 (t) 1 H J =8.0
Hz), 7.24 (d,.1 J =7.5 6.10 (d, 1H J = 7.7 Hz), 4.63 (s, 2H),
3.80 (t, 2H) Tjﬂcémvnﬁpr%*%%“%wp%ﬁ(} mz‘%ﬁ@xpﬁﬂ( gt"efgrﬁorg.mﬁés*g a{éﬂmum
(LCVE) BESilpgosltedExafple SC, . , HZON60t SC1z: 491.0 (M+H). Found: 491 . 1. 1 4

. MAY 2002 ., _ WD 991 26926 PCT/ US98l 2518~ 101 Exanple 78
3-(2-Trifluoronetl:oxypl:enyl sul fonyl)am no-6-net hyl -1-((2guani di nooxyet hyl
) ami nocar bonyl net | ryl J- 2- pyri di nodecampie udfoacetate F F~FOO~, ~ | ~ A

NIl H.. TFA S~H e NH i und. was pr r S in Exanple
35 sPart| ng wit Ej;"?t;ﬁlpl ﬁ%’?ﬁﬁgﬁ%’)’({){lﬁé zggégu 'f"c‘)’ﬁ%'gﬁﬁ&gf:ﬁzéﬁ(o. D25 g, :
0.1 0 nmol ) .guarifiwroxyethiemirogerirydyethd-29pygidinandd) triffugtoqcztateH) | 8. 44
(t, 1 H J=55H)) 7.98 (dd, 1 H J =7.9 Hz, 1.6 Hz), 7.75 (m SH))
7.51 (m 2H), 7.26 (d,_ 1H, J = 7.5 Hz)) 6.11 (d, 1H, 1 = 7.? Hz), 4.63 (s.
2H), 3.80 (t, 2H, J =5.3 Hz)) 3.36gm 2H), 2.21 (s, 3H). Mass spectrum
{LCVB) ESI) cal cd. 1’:('): B 0] :N5 7%\(/NI+\I—C|%,.N Fo,q,qg: 507. 1. Exanple 79

15

> | fny! ) am no\ﬂ/e- met Kyl - 1- (( 2guani di no
oxyet hyl ) am nocar bonyl met hyl J- 2- pyri di none trifl uoroacetate CN O S~ |
\~~Nb~~H. TFAl ( / HOHHNH O ~0 ~ The title conpound was prepared as
in Exanple 35 starting with 4-(3-chl oro-2cyanophenoxy) benzenesul f onyl

chl ofi deHMR£309) M1z PMaBHd,) 0 1ARVR (o8- 781, 1 6)J 8 4OHe51KY 7.4H) |
Sy 7 e Ll e (gl @ B3 B BT e s v, U5k pf6. 6™
(d) 1H, 4368(s72H) 33 (4Je15.6d)z, 2H), 331 1@, eH), 28§ (9 3H)5 MassispectBn8MAIDIZH) |
2.20 (s, . Ma t 25 (L _ES | Eq. . for. CZ4H24N7~6SCL: . 574. 0
ety - RS 5 VS HE o 58 M0 SrEaoRs < sbu Pt G508 28 166 “ERarpl o
80 : .

3-(2- Chlsg;/bl-(ﬂlf\?fﬁ ll\jg)r’ gﬁﬁén(% ;ullof (Iiﬁ;?d)asr?lsr}os%;%mﬁ?y} 1- ((2- guani di nooxyet hyl )

am $d0car bon yl met hyl J- 2-pyridtnone trifluoroacetate C1L O-. JJ I ~~" ONH.
TITFA Il ~ S~H N~H~-O~-H~NH2 F / O 5@}1?7:?1&' glcorrpound was prepared as in
Exanple 35 starting with 2-chl oro- “0or obenzenesul fonyl chloride (0.023

0.10 mmol ). '3H(MNVRifiz000Methy IDRBO DI @nllandino-tymeiRyl-B-[BF (s, 1H),

9)

8.44 (t) 1 =5 3. ] 9 SH),
558 L miny Sl Sy Sl el S
2H), 3.80 (t, 2H J =5.0 Hz)) 3.37 {m 2H), 2.20 (s, 3H). Mass spectrum

(LCVs) ESI) calcd. for 'g—lZCNGOSSClF: 475.0 (MtH). Found: 475.1. Exanple 81
F
PO "
> H “TFA

20

'H-NMR (300 MHz, DMSO-d,) & 11.00 (s, 1H), 9.12 (s, 1H), 8.50 (t, ] = 5.5 Hz, 1H), 7.75

(br s, 4H), 7.68 (m, 3H), 7.57 (m, 1H), 7.24 (d, ) = 7.6 Hz, 1H), 6.16 (d, ] = 7.7 Hz, 1H),
4.76 (s, 2H), 4.66 (s, 2H), 3.83 (t, J = 5.4 Hz, 2H), 3.39 (m, 2H), 2.28 (s, 3H). Mass

25  spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd. for C,;H,,F,N,O.S :
505.1 (M + H), 527.1 (M + Na); Found: 505.1, 527.1



15 _ 14 MAY zung
3-(5-Chl or o- 2- net hoxyphenyl sul f onyl ) am no- 6- net hyl - 1-T ( 2guani di >t ooxyet hyl)

am nocar bonyl et hyl J- 2- pyri di none trifluoroacetate CI O~~~ ~Ol NOI ONIH

, TFA S. H We&-99249dH2 O OCH3 The title cg.ppound was prepar ed MI/VSPSEIBAD| e
35 starti ng with 5-chloro-2 nethoxybenzenesul fonyl chloride (0.025 g) 0.11
mol). 'H NWVR (300 MHz, DMSO d6) 2;?10 8? ( P 1H)) 8.67 (s, 1H)) 8.44 (t,
1H, J = 5.4 Hz), 768(m 6H) , ‘{’ﬁi"?l—?? 6.10 (d, 1H, J = 7.8 Hz), 4.65
(s) 2H), 3.79. ((ZUIocﬁj'J)&nz3lﬁﬁf& 1)2)7&1)02; M th$)- 13- g e RiinpoSY el [ LCVS,

ESI) calcd. for C BHZ3NG _, 14 MAY
2002 WO 991 26926 “”ﬁ"ﬁ@?’%ﬂ@é’f‘ﬁé’%’gz'&%%f’@"é2‘”ﬂ“""’“‘l‘”"%

3-(2- Metl : oxy-~-net hyl phenyl sul f onyl ) am no- 6- net hyl - 1- ( (2guani di nooxyet hyl )
am nocar bonyl net hyl J- 2- pyri di none trifluoroacetate O-, ,O0l ~~ Ol NH.

TFA S. H N~H~O H~NH2 O 5] OCH3 Tp,e t® de conpound was pr epar ed as in Exanple

35 startlng with 2-nme NHpri de (0. 023g 0.11
rrm)l) HNI\/R(SOO &6) |8 | Ig 45TRA, 1H, J 5.5 Hz))
8 29 1H)) 7.68 (br s) 4H), 7. 179 " Hz), 7.40 (dd, 1H J
8% 19Hz))720(d) 1H, J=7.6Hz),707(d)IH J =8.5 Hz)) 7.16
(d 1H, 8.9 Hz)) 6.07 (d, 1H J = 7.7 4.65 (s, 2H)) 3.80 (m 5H)

2 9&%&@0@%%&@%2@ g BT LIS B2 I
gm( ﬁbsggwyj EFEQ}HZSUHH)QI’VWS) 1 NATH; mn][(flj &1 omduam) dz :smoxxy&t b Hz, 1H), L The
e eOoma s 1 A8 OB e 7 MO JEEEIE e T i e 2775 6, 31
gwggég% I)%(:fgﬁl;%ﬁ 81yl =ch# é14, aa)(mn%sm@)l) NvR 2_170(srr3er) MasHsz_a:rg(rﬁaﬂAmma

(d, 2H. PSF %Cs%g)“ydzmgg}“(‘wmé ar-éd fpatrixgc é azf)0 78%1]11'2? SeH63- 7 @(gz +( . 3H)

7.31 (d,59iH. 1 1H J =7.7 25 Hz 4.61 2 3.76
(t) 2I(-I 5‘?% g\‘&+N GFJ%E)S?)% 3%17 9!_019 (s) 3H). I\/as?s)spectrt(J?n(LEIDVS, ESI)

calcd. for C~3H26NGOSS 499.6 (MtH). Found: 499. 2. 14 MAY 200Z WO

991 26926 104 PC ~' ~US98/ 25185 Exanmpg, oﬁ

3-(5-Chlorot)tiophene-2-sul fonyl)antin (gmethyl

(2~dartidi noe@-eﬁ'iﬂyilrpbmz}dwl:fbomwhmnhyd-m@hpﬁlrﬂﬂﬁgynenidimbumrdraxl)at ate _

O ~ 1 \N~~~H T%ﬁto\:b‘rﬁﬁlﬂ?tﬂl‘ﬂﬁ}yﬂdiuone trifluoroacetate

|

N N N.__NH
ST i 2
LT T ™

=

20 'H-NMR (300 MHz, DMSO-d,) & 10.95 (s, 1H), 8.90 (s, 1H), 8.50 (t, J = 5.5 Hz, 1H), 7.70

(br s, 4H), 7.54 (d, J = 7.1 Hz, 1H), 7.48 (d, J = 7.5 Hz, 1H), 7.36 (t, J = 7.3 Hz, 2H),
720(d,J =7.5 Hz, 1H), 6.14 (d,J = 7.7 Hz, 1H), 4.75 (s, 2H), 4.66 (s, 2H), 3.83 (t,J =

5.3 Hz, 2H), 341 (m, 2H), 2.27 (s, 3H). Mass spectrum (MALDI-TOF, o-cyano-4-

hydroxycinnamic acid matrix) caled. for C ;H,,CIN,O,S : 471.1 (M + H), 493.1 (M + Na);
25 Found: 470.7, 492.7.



The title conpound was prepared as in Exanple 35 starting W|th 00
5-chl or ot hi ophene-2 sul fonyl chloride (0.023 g) 0.11 mml) H NVR éM
MHz) DMSO-d6) b 10.93 (s, 1 H)) 976(3) 1H), 8.44 (t) 1H, J = 5.5 Hz))
7.67 (br swdbhre9ze 46 (d) 1H, J = H%gi 7 34 (d, 1H, J = ITCE{UEESP,Slsﬁ. 18
(d, 1H) J = 4.1 Hz}, 6.16 (d) 1H)J: 464(5 2H)) 3.80 (t, 2H, J
=52 H), 3.38 (m 2H), 2. 24 Oéi I\éassés(pectrum(LCl\/B) ESI) calcd. for
C~sHi sNsOsSzCl: 463.0 (M+H). Foun xgmple 1 anple 85 15

3-(, G Cnlor gnmamﬂw&@mz%rszmmh);ﬁ%n&-vﬁatm@vilymlg(zbawalalodwngnyet hyl ) am
mocarbonylrrethyIJ Z%I’Id i.fl.uoragcet ate ~ ~O~H TFA/ \

S~H N~H~~H NH2 | et XoRsBYREReLs Sr "’8&"55‘%’ n Exanpl e 35
starting with 2- (6 chl or o) napht hal enesul fonyl chloride (0.026 g) 0.10
mmol). 'H NVR (300 M—Iz pI\/SOdG) 8 10. 87 (s) 1H) 953(s) 1H), 8.53 (s)

1H), 8.38 (t) 1H J = Hz))h8 (m) 1H J = 8.8 Hz)) 7.91
(dd, 1H, J = 8.7 Hz, N6 2N )\IHiH J =7.6 Hz)) 6.09
(d) 1H, 3 = 7.9 H)) (%’\\QH)D 3“76(t ré 5-IFAZ), 3.36 (M 2H),

2.17 (s) 25 3H). Mass spectnlm( NES) calcd. Nr Cz, Hz3N605SCL: 507.0

(MFH)5 Found: 507. 1. 1 4 MAY 2002 WO 991 26926 1 ~~ PC T/ US98| 5185
Exanapl e 86

nocar bon ey g0 YBRE TR R0 AL Tur CFL - AR TR (B 57 27

The titl@gr ¢oMEPUNES WAST BF BRMELAIIRS 7.55 Ea<araal7es 85, sﬂarmeqm £17.5 Hz, 1H),

. oo onpl et sgesel Y cL19% i () 025y, F B by, GV ’—‘f?fos :

5 4 ) )4.61 33 2B, 3.8B)(1, J8= 5B I:Izi)zr{)l 34 1Hm.RH), 2.29 (|s+z;sH) SViass (p&meMBI-B 8

0 1 Bab iy oSty gy ded b B B 5 15,59
(s) 2H))53?7 %@\éf_;gsalg;ﬁpgg “chs”"f (’)|r5|§§fg'3 39 (m 2H)) 2.17 (s, 3H). Mass

spect rum’(L , HH3N605SBr: 553.0 (M+H). Found: 553.0.
15 Exanpl e 87

3- (3- Bt onophenyl sul f onyl ) um no- 6- inle (8- guartidi nooxyetl :yl)

am nocar bonyl net | : yl J- 2- pyri di none uoroacet ate NH. TFA Br ~O-\S~ |
~~N-60 H NH93-73'ﬂﬁbtanolbleezzbuiﬁﬂmyd)ammq369paﬂed M(Z-@uﬁxadpiowx@eshjdﬁtl ng

M, COOD) 8 7. 98 “% Wioﬁ‘"ﬂ""%”g%?ﬁ’?%‘%‘ (0”5‘2%3%?' dege (G "1 3 =

76Hz)740(t)| 8.0 Hz)) 6.22 (d, IH J =7.6 Hz), 4.69 (s) 2H))
3.93 (t) 2H, J 52Hz) 349(t) @H)J—52Hz) 25 2. 3l (s, 3H). Mass
spect rum { LCVS, ESI SWH) Found: 501. 3.
~ 4 MAr ~UUe WD 99I 2692 60 N 8/% “TFA

3- (Qui nol i ne- 8-sul fonyl ) am no- 6-n: ((2 guarﬁ"djl nooxyet h yl)

am nocar bonyl n: et hyl )-2-pyridinone trifluoroacetate N NN\NFO N NH2 i v ~( ~
NOOI /| O~H' TFA 5 The title conpound was prepared in a manner

anal ggous WRZ@B'@H%D@EQJN& 40826 1}@0533[()2; 32898 0125 4Tz 1) 7.6

(br s, 4H), 7.38 (m, 1H), 7.22 (m, 3H), 7.17 (d, J = 7.5 Hz, 1H), 6.12 (d, ] = 7.7 Hz, 1H),
4.74 (s, 2H), 4.56 (s, 2H), 3.83 (t, J = 5.3 Hz, 2H), 3.39 (m, 2H), 2.26 (s, 3H). Mass

spectrum (MALDI-TOF, o-cyano-4-hydroxycinnamuc acid matrix) caled. for C,;H,,FN.O,S :

455.2 (M + H), 477.1 (M + Na), 493.1 (M + K); Found- 455.3, 477.3, 493.2.
25 -



7.59 (m 3H) 6.06 (d, J =7.6 Hz, 1H), 4.57 (s) 2H), 3.71 (t) J = 10.5 Hz)
2H)) 3.34-3.33 (m 2H), 2.17 (s, 3H) Mass spectrum (ICI\/B ESl) dal M&. 20§lor
C20H23S05N, : 474.4 (M+H); Found: 474.3. Exanple 89

3- (Qui nol | w® B/2sedef onyl ) am no- 6- net hyl élg ((2-guani di nooxyet IRETUSIE25185

am nocar bonyl net hyl J- 2- pyri di none trifluoroacetate ,N ~N~ N NH2 ~O( O ~
TFA The title conpound was prepar d in B ner anal ogous to Exanpl e 30.
"H-NWVR 20 (300 Hz) CD30D) S 9.32 “ 8.62-8.30 (m 4H), 7.73-7.70

(m 1H), 7.3‘2-84-E)®hlo&)ab1h&_))lsﬁljb?1v(}i)mho-66n6tﬁ'jﬂ}1-I[H? gt!h:ﬁﬂu(@qx@ltﬁt)l)Bl. 63 (]?r
. 2H), 3.37 ESI .
SéZO—E? SOSN- 21721 y '?Wﬁg“’gﬁ'?oﬁ"%%ﬁ'?'?%ﬁofeoem Yo( r%%'é VO 299?:;6826 el

PC f/ US98/ 2518~ Exanpl e 90
3-~1- Met hyl i m dazol e- 4- sul fon anono- 6- net hyl - 1- ((2- guani di nooxyeth vl)

am nocar bonyl n: et hyl ) - ne tr Hro Ht -N~S. N N=N~O. N NH2
O-~01 [J ~TFA o ~H s o7 Th dwas ﬁ}/ep +d) @ manner
anal ogous to Exanpl €3 H-N CD30D) 8 H73 (br s, 2H), 7.36 (d,

1H) 5 6.37-6.35 (m 2H), 4. 89 (s) 2H) 3 86 (bs, 2H), 3.43 (br s, 2H), 3.34
(s, 3H), 2.34 (s, 3H) Mass spectrum (LCMS, ESI) calcd. 10 for C, SHZZS05N8

3- (3. e MBS M BXUSh-A g TT O 5 5E0. 366 iy LD, B0y danp i BT )
am nocgrbpgnyﬂgrgt ?‘9’ ;sJ éﬁﬁ)oy/r%ddfig?u?hgﬁz‘: '1#? gaicleé@tje 2% Hz,Hlﬁ') J\%\'Ts D PNH2

~S~ prepdred in a nanner

anal ogo‘h§41($) a9 SHHRNRT o 8,2 21308 (g @)sgda@aspestmmmy 1H)

8. , 0 d,

70kt %aa“&d?’oﬁ’%m?«’ﬂﬁﬁwfd thigid %ﬁg%%%"#ﬁ»\%éa A g

J =17 349‘321 (M'l)rNéB P8udd)474H) 1938.190 (1) J = 5.1 Hz, 255 (s, 3H), 2 19

(S, 3H). Mass spectrum(LCMS ESI) cal cd. for C2, H268C13N . 488.5 (M+H);

Found 488. 5. _..,., 14 MAY 200Z WD 99r 26926 10s PCT/ US98/ 25185 Exanpl e 92

Example 17
3-((2-Chloro-6-fluoro)benzylsulfonyl)amino-6-methyl-1-[(2-
15 guanidinooxyethyl)aminocarbonylmethylj-2-pyridinone trifluoroacetate

| _ -
N N N _NH
S -~ 2
F = 0 H

'H-NMR (300 MHz, DMSO-d,) & 10.96 (s, 1H), 9.11 (s, 1H), 8.49 (1, J = 5.5 Hz, 1H), 7.71
20 (brs, 4H), 7.45(dd, J = 8.1, 2.1 Hz, 1H), 7.37 (d, J = 7.6 Hz, 1H), 7.28 (d, J = 8.1 Hz,
1H), 7.23 (d, ] = 7.5 Hz, 1H), 6.16 (d, J = 7.8 Hz, 1H), 4.74 (s, 2H), 4.68 (s, 2H), 3.83 (t,
I =5.4 Hz, 2H), 3.40 (t, J = 5.3 Hz, 2H), 2.27 (s, 3H). Mass spectrum (MALDI-TOF, «-

cyano-4-hydroxycinnamic acid matrix) caled. for C,,H,,CIFN,O,S: 489.1 (M + H), 511.1 M
+ Na); Found: 488.9, 510.9.
25 -



3-(2-Pyridinyl sul fonyl ) am no-6- et hyl - 1-j (2- guani di nooxyet hyl j 14 MAY zggz
am nocar bonyl net hyl J- 2- pyri di none trifluoroacetatc ,N N~ N NHp N O-\O |

~ TFA 5 1 . 3-(2-Pyridinyl sul fonyl)anm no-6-net hyl - 1-f JN,N -di (tert

but oxycar bwowbpgszé 2- (guani di nooxyet hyl yam nocar bonyl nmet hyl JRCPUBYISEENoNe
To a stirred reaction m xture of 2-mercaptopyridine (500 ng, 4.5 mml) and
INHO (5 10 nm.) at 0 C, was bubbled in chb rine gas for | hr. The reaction
m xture was extracted with nethyl ﬁémcfﬁ orlge (3 x 50 m.)) dried (NazSQO ),
and concent 3 aberil oy obiedlz§lisulfd mdiamin g- 6winiechy Wi (Regda n iddivdo oy ahy!)

N, N- D met hyl ami nopyr i; 0 3 i action mxture
of 2-pyridi nesul fo%ylll'g‘%:{:ﬁgbg% g’"%@é%‘? Pgﬁ%?go;lp 1509%53 té%l no- 6- met hyl - 1-{
[N, N di (tert-butoxycarbonyl)] [3-(guani di nooxyet hyI ) am nocar bonyl ]
}-2-pyridinone (78 ny, ,:0 162 15 mmol)) as prepared in step 3 of Exanple 30)
in methylene chloride ﬁea tion m-;xture was stirred 16 hrs,
concentrated in vacuo 0 ﬁ-r Q Ham chromatrography (4%
net hanol / 96% net hyl éned chl 0B d) o ve the t| e cHrpound as a white
sol |5d (34 mg, 30%yield). Mass s (LCVB, E I cal cd. for C26H3, SOON, :
624.6 (M+H); Found 624.1. 20 2.

3-(2-Pyridinyl sul fonyl)am no-6-net hyl - 1-j (2- guani di nooxyet hyl)

am nocar rek Tilppo t Ts Ligr ci4Hn
it ar o R GO0 DRI A, D .03 (i r? BEBE) AU p51 @ PLULS B, [RCE76

[ N, N di (Hre, t4H)ut7@Wymrmny'l 20 (:[nZBHQ,ué.rch{dnbw?étﬂiyl )Hmmmm,bmylmrs hyl ]

-2-pyr no 0 ) hyul e chl r 1 ded
trlfl uo?g?ic |c acrgy ?Oﬁg 2@% ([ ﬁ'rgc%qlkogﬁ\)vag 2§t I‘g Mgs Qms)%‘@c?ﬁuﬁg
t enper atMre DIOTOR, die an@mihy@&yut{daﬁm%h@maﬁxx%mﬂ SfoSQRSH?QFNQQ?S) 45519%
met hanol / 89% net hyI ene chloride, 1 %trifluoroacetic acid) to yield the
title cordpbdid ldd & N Fewnd M55 @, (4@7#@ 39%vyield). 'H NWR (300 Hz, CD30D)
b 892 (s) 1H, 8.70 (br s, 1H), 8.15 (d) J = 8.0 Hz, 1H) 7.57-7.49 (m
oH), 6.23 (d, J = 7.6 Hz) 1H)) 4.67 (s) 1H), 3.91 (t) 1 = 5.0 Az, 2H), 3.47
(t) J =5.0 Hz, 2H), 2.30 (s, H)Ewypepéé'trum(mvs 30 ESI) calcd. for
C, 6Hz, SOSN, 4 Y, 9] 26926 ~
29 PCT/ Usggfzézéé"@‘l\ﬂg;?zgl‘g@y%ﬁgmtéo 6-methyl- 1 [(} é‘a%dﬁ%’gyé’z@ ?
3- (B Pyridinyl sul fenynymhvwbnqﬂvﬂz%pnu{wenguarrtﬂation@e&g;pfeopy| )
am nocar bonyl net hyl J- 2-pyri di none trifluoroacetate N w ~ N N~-N~~N NH2 O-~O
" ~TFA O S The title corrpound was -prépared in a nanner anal ogous to

Example 92. ' H NMR (30 CBBODy 8 8.98 (br sH 1 ’_? 8.70 (br s) 1H))
8.16 (d) J = 8.0 Hz, A .2, 7.6 H) 1H) 4.67
(s) 2H), 3.9 (t) J = " 20)) .m@z)Jz Qfgg 'ff‘ZH) 2.30 (s,

3H). Mass spectrum (ECI\/B) ESI) cal for C, 6H2, SO5N,: 424.4 (MtH); Found

4?4.1. Exanple 94

3-1 4- Et hyl phenyl sul f onyl ) am no- 6- net hyl - 1- (( 2- guani di nooxyethy 1) 15

ani nocarFMVIRTE300ZViHz, DNMBO-dl) qul€{)4t0’sl fHyerazacet |y, 8.9 N, O=N.61Hz, TH),I71.FA H

~H~ ~H~-NH2 O The title conpound prepared as in ExarrpIeZStartlng wth

4- eRby| KemseHds 1.3 2B).c Ilér(m;IéH 061102(ng 07498z, hid).) 4.74 s \NBIR), (B6B (s4z,
CD30D) 81, 8184 @) 12E)5.3) 1z, &y, H2A1 (¢, J = 5.5 Hz, 2H), 2.25 (s, 3H). Mass spectrum

(MALDI-TOF, o-cyano-4-hydroxycinnamic acid matrix) caled. for C,,H,,FN.O,S : 455.2
(M + H), 477.1 (M + Na); Found: 455.0, 476.9.



7.47 (d. 1 H J =7.6 Hz), 7.31 (d) 2H J Hz)) 6.19 (
Hz) 0.5 Hz), 4.71 (s) 2H), ~3.93 (t) 2H) J Hz)) 3.48 ( 2

Hz)) 2.68 (g, 2H, J = 7.6 Hz)) 2.29 (s, 3H), 1.22 (t, 3H J 7.6 :
spect rum ( LWbprEEk) cal cd. for C 9H-SN6Q5S:  450. 5 (1°1+H). POUA$8/2BES 2.
25 14 MAY 2002 WO 991 26926 1 t p PCT/ US98/ 25185 Exanpl e 9~

3-(3-~Yl et hyl phenyl sul j onyl ) am no-IEIG- net Zél »1-f (2-guani di nooxyethyl)-1V
nt et hyl ami r zocar bonyl et hyl ) - 2- py SXf’HE £ ijluoroacetate /S; N N N-D. N
NH2 O ~O ~ / ~ ~ 3.05A-DidiNerbbth S ICOIFBAYIG RS - BLRAH ] {7 BM

2- (met hyl am no).et hanol . usi ng.the proced jn steps 6-10.0of Exanple 1 and
steps 5 & é’”é‘()'%)f’zfr?ﬁ}yét}?.%a'& r?’?@é"’lﬁ?}%ﬁbﬁ‘dg’?gﬂ%S}r(%"°§%38%¥%5 (m

2H), 6.16 (m 1H), 5.04-5.01 (m 2H)) 3.97-3.92 (m 2H), 3.69-3.63 (m 10
2H) 3.29 (s) 3H)) 2.36 (g) 3H). Mass specwm (LCM5, ESI) calcd. for

C 9H26S0OSN6: 451.4 (M+H) ;i Found:y 45%. 4. Exgnpl e 9/

3-(3- Met hyl phenyl sul fo 'Q; Mo L-SQprep 'N\J/(\@N 2di nooxyet hyl ) 15 ~
am nocar bonyl et hyl J- 2-1g d?hoae

Il: [ oride O "H3H S\H H \~ NHp O
1. 35Q/ano- 6-i sopropyl-2(1 H)-pyrid ~ A soluti of 3-cyano- 6-net hyl 20
2{ 1"H)-pyridinone ( 10.0 g, 74.6 mml) in anhydrous tetrahydrofuran ( 100

m.) was cooled to -78C under nitrogen and reacted slowy with Iithium

di i sopr ) sl%%l 4 : ?qﬁd 8 27 Q
total) Sﬁﬁf‘@{ﬁ ?'ﬁ)ge. t[g?is\(/?/a?%%o?oz %’Cﬁ?r\l’/l 'stﬁs’r ?’.{Wgﬂ‘? ﬁbfjr s) rrl_%tzﬁy: |'(§%Ii de
(10 mibdSAHIIeY (@rd addeHzanH),the4 (&ar &N Hzj 1Hd7.38 (hQues7. atHAMH Nt

t enper a e he cti.an ur ik Nt,9y,0 n hases
25 sepa%;t;se@.’ Ttﬁégj—gﬁelgﬁs ﬁl\gigfqnge%zv#phl@lge h&?gg%g&? J;’ﬁltﬁ % ﬁg:'gzo i ned
or gapi ¢ 3lAayer sy exty acted 2x)t p yat@r 3H)he MaRbifeguRdMALDI YR &-MYRhH6-4-
acidified tg pH 4 with 6 N)HCI an(g ex?ract ed ~I;ﬂ%ith met hyl ene chl%?ihde) and
t he net hytmenpcichdniciadisl mayix) calad fanChéld, WO Or:i508,1 Miell)odH2T. I NAE SOM2). and
filtereggyfhesddgtsate was concentrated in vacun and the residue purified
by flash col um chromatography ( 1:1 nethylene chloride : ethyl acetate)
giving the title 14 MAY 2002 WO 99116926 | | 1 PCT/US98I 2518: conpound as
a light yellow solid (?.15 g) 18% kbngplyw?g(soo WMHz, CDC13) 8 1 ~.2~ (br
s, 1 H) 7.8-11d, 1 H J = 7.~;HZI§, 6. 23 , » _~1) J =7.5 Hz), 3.00
(sedgbet, 1 H, J =3#(8,44Djifluorodentysulfinyllamgimo-6;mathyl- Nl€2- r ecovered from
t he col um Yo SR { iRYAEOY edlate

1H) pyri dm.%’%l(lg?}goo g, %@gm}ﬁfﬁo%%?ﬁggd%%tyﬁgﬁg ?ﬂe ’?{I?sz{z:orr%ound 5in
Exanple 97. 'H NWMR (300 MHz, CDC13) 8 7.84 (d) J =7.5 Hz, 1H)) 6.23 (d, J =

7.4 Hz) 1H), 2.76 (q,.J = 7.6 20)) 1. (t, J,=7.5 Hz, 3H. 2.
3- Car boxy- 6-1i sopr opyIF- 2 =~ dimone; \C}/Va.no-%-i sepropyl -2( 1
H) pyri di none (2.92 g, @ Mo Ry ) |as 'YJre ar ed iqt\rﬁ preegdi ng step) was
di ssol ved in hot 50%%/v7sul furic #d (45 nl) andWNefluxed for 3 hours.
After cooling to anbient tenperature) the 10 reaction m xture was poured

into 200 nL of ice water and the resulting precipitate coll ected by

comBhnd oM 100 Mifrey DYB G0 8 160 B, 1af ey bt Fra L Yoy 116 16767

(s) 1H))wi2. 413),GUo &m, 1H),7.8 &R, (}@),g?égi)@ 1H)/7391@) 1 =67-.§§iza‘igg, 6 (d F=7-6

8.4
5.1

, 1. , ) ='6. 1. H) .
S oty G510 ot 2 2B STt d 5ot iibey 21 20 b 5.4 e i, 1P

3- Car box [ 0 z FhvOH- RSN 8 : ) : ed
n the. pr 28 R s sroud LPAEBEN R b oot eI i AR LG
triet hyl Rr0)g1 (N30, 9511.473.6 (81 41D)| 293/E (M + Bk); PoRddi 47311,49di10xane ( 100 ni)
for %5& hour s. Benzylf- al cohol ( 1.65 nL) 15.9 mmol ) and addi uonal
triethylamne (2.40 nL) 17.2 mol) were added and the reaction refl nxed 20
anot her 24 hours. After concentrating the reaction m xture in vacuo) the
resi due was di ssolved in nethylene chloride, washed with pH 1 brine)
saturated NaHCO03, and pH 7 brine, dried over MyS04, and filtered. The
evaporated filtrate was then purified by flash col um chronat ography
(gradient elution, 10%to 25% ethyl acetate in methylene chloride) giving
the title conpound as a light yellow solid (1.10 g, 25%. 'H NVR (300 MHz,
CDCh) 8 11.61 (br 15 s) 1H), 8.05 (br d, 1H, J = 7.2 Hz), 7.67 (s, 1H))
7.39 (m 5H) 6.08 {d, 1H, J = 7.7 Hz)) 5.21 (s) 2H), 2.80 (septet, 1H) J =
6.9 Hz), 1.28 (s, 3H), 1.26 (s) 3H).



4. 3-(Benzyl oxycar bonyl ) am no- 6-i sopropyl - 1- (t ert but oxycar bonyl met hy| W\YZZU[}LZ
pyridi none: 3-(Benzyl oxycarbonyl)am no-6-isopropyl - 2(" 1 H) pyridinone

g, 3.84 mmol )) as prepared in the preceding step, was dissolved in 30
anhydrous teigomeyxr of uran (30 nl) and cgoled to OC under ni troTges9s25184. 0 M
solution of lithiumbis(trinethylsilyl)amde in hexanes (4.2 nL, 4.2 mmol)
was added via syringe and the reaction stirred for one hour.

tert-Butyl bronpacetate (0.70 nl) &x3umgwde) 2¥as then added via . syringe and
t he reaction stirre n S ter
concentration in va o, D?ﬂlbz'o‘? ;’%fu%rfp'?@;lwﬁ"mm &67'99&” W [g ash col um

chr omat ogr gynymémpoxvhéwéhenerorqyrbwlmwﬂe?)-pgndrrhfg"6t h’é"ﬁll‘t"f@c@mrpound as
a pale yellowoil ( 1.38 g, 909'c). "H NWMR (300 MHz) , CDC13) 8 8.00 (br d)
1H, J = 7.8 Hz)) 7.78 (s 1H) 7.36 (m SH. 6.15 (d, 1H J = 7.9 Hz), -~
1 14 MAY 2002 WO 991 2692% - PCINS98I 25&85 5 (s) 2H), 4.79 (s, 2H),
2.72 (m 1 H, 1.46 (s, 99 ,ﬂG , . Mass spectrum
(MALDI - TOF) genti sie ag No§) |ca jd%or 232? 057FA423. 2 (MtNa) .
Found. 423.6. S. C

3-AZirt o-6-i sopropyl - 1- (tert-but oxycar onyI met)zyl)-2-pyridinone: 5

3- (Benzyl oxycar bonyl )am no- 6-i sopropyl - 1- (tert-butoxycarbonyl net hyl ) - 2- pyri
di none (1 3.37 m epared.in the preceding step,. and 10%

L ng R G0l s onts BURRLS L 8 ks Dl &b‘l ok 31 Het Fhdt 4 50
] de 6}‘Ss‘aﬁl{}r19%%:% {ﬁﬁqyg{yjnléﬁqg%qﬁgaﬂ%?%e réac leﬂﬁ) nﬁyﬁﬁg?& ®

anbi ent pré e was then

filterelz HI‘BUQHSC@I |3t=e7eﬁ1(1ﬁ7-t Ii@)f‘i 73 (&t 2Hb o (2t §i83 gl £hé.3t Hey 2H),
oy und s @ Pl 4eh gl b0 ¥4 G0 RS, USaeks Mgl AL BT TdRr bl gaLhon.

3 (3- 'VEBeroE Hﬁ(&rﬁ@'aﬁ:ﬂ%h&ﬁﬁbﬂ@d Got €OH, thhds( tﬁstlbqumasimnmrﬁwl) 2-
pyri di ngne: - 6-i sopropyl -1- rertpufoxycarbonylnethyl) 2-pyri di none

(assunmedortdnd 33 nhol )) as prepared in the preceding step, and

N- net hyl nor pholine ( 1.0 nL) 9.1 nmol) were di ssolved in nethyl ene chloride
(20 15 nL) and cooled to OC. A sol t| on t ol uenesul fonyl chloride (0.67
g, 3.5 mol) in nmethylene chlorid s added and the reaction
stinged at anbi ents. rersnerlahwrebfeﬁfyz},ﬁ jrwr#mmma-etm@vr@norqrz-on i n vacuo)
the crude product was ?ﬂﬁol ved i h%/{ e;}e chl of.1 de waé&hed vvrth 10%
aqueous ci tSHAEEIAP*YEERX GER0 G5 (Aot PHECIRP P & T AAPBPT RS and
filtered. The evaporated filtrate gave the title conmpound ( |.24 g, 88% as
a tan solid. 'H NWR 20 £300 MHz, CDAI3) S 7.65 (m 2H), 7.58 (br s, 1H),
7.46 (d) 1H, J = 7.8 Hz 7.33 (m 2H), 6,08 (d),1H J = 7.9 Hz), 4.69 (s,
2H)) 2.67 (m 1H)) 2. , Hﬂ 41~ SN 22N6s) 3H), 1.19 (s, 3H).
7. 3-(3-Met hyl phenyl s nyd*) & flo- 8- i sppr opyl ™= 1- flcar borsnet hyl ) - 2pyridin o
n e: :

3- (3- Met hyl phenyl sul f or§fl ) am no- 6-i sopropyl - 1- (rert-but oxycar bonyl met hyl ) -2
25 pyridinone ( 1.24 g) 2.95 mmol)) as prepared in the preceding step, was
di ssolved in nethylene chloride (20 nL) and reacted with trifluoroacetic
aci @0( 8 'HENMR (30d Mz, DMERdatdut®oT 6 1H) HLOT &, 1H)L 849 v hpdr.aHzobH), V. Y/lacuo

but 1 or - ARELIEhcySairs A oyor (jspihs Bhat i 45 @l =33y SEvoh bl 7

filtratdigah),t 64 5t(dt LIe: C@ HeubH),(976 25, RHG 4%7 &S 28| B@Bt(tybi:li)wmolzw
Mass spectrum LCVS,  ESI) 30 calcd. for C'H20N205S: 365. 4 (rl\/HrH). Found:
365. 1. 8-38-(y WE§'|§Y|% 2H), 2.27 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-

enyl sul fy ;}ﬁ&#m SiCad PARLOarch o Mol K13 DUBLI AL BAMYART R (gug ¢ 1

yl oxyet h nocabony 2-pyt AGné&xs

3- ( SMet nﬁhéﬁyﬂsﬁﬂ68nyl)anlno 6- i sopropyl - 1- (car boxymet hyl ) - 2- pyri di none
(0.71 g, 1.95 nmol)) as prepared in the preceding step) Castro's reagent
(BOP, 0.905 g) 2.05 mml ), and 35 [N, N -di ~tert-butoxycarbonyl)]

2- am noet hoxyguani dine (0.710 g,, 2.00 mmol)) as prepared in step 4 of
Exanpl e 2) were dissolved in nethylene chloride (40 nL) and reacted with
triethylamne (0.75 nL, 5.4 mmol) at anbient tenperature for 3 days. After
concentration in vacuo, the crude product was dissolved in nethyl ene

chl oride) washed with 10% aqueous citric ~ 4 MAY 2002 WD 99126926 1 1 ~
PCT/ US98/ 25185 aci d) saturated NaHCO03, and brine, dried over Na, S04, and
filtered The evaporated filtrate was purified by flash col um
chromat ogr aphy (5% net hanol tn nmethylene chloride) gwy the title conpound
as a light yellow solid (0.70 g, 54% . "H NWR (300 MHz, crnn;) 8 9.15 (s, 1
H, 834 (br t, I H J 5.0 Hz), 7.67 (m 3H), 7.59 (s, 1 H)) 7.40 (d) 1
H J=17. 9 FE) 7. 34 S (n1 ZFD 6.06 (d) 1H J = 7.9 FE)) 4 86 (s) ZFD)

~ S ' ™ o~ 11\ "~ NS



Exanpl e 97

3- (3- Met hyl phenyl sul f onyl ) &m no- 6- et hyl - 1- (( 2guani di ntoxyet hyl } am ﬁéc%ﬂ&ﬂ%y
i met hyl J-2-pyridi none trifluoroacetate ,5 HOHH .S~ NNNONNHR2 O- O1I /
~ H ~ TFA Tl $9r4dogs conpound was prepar e? in a manner anal ogCI/WSYSESBADI| €
6. 'H NWVR (300 MHz, DMSO db) b 10. 92(5 9.32 (s, 1H)) 8.42 (t, J =
6 Hz, 1H)) 7.71 (br s, 30 4H), 767 s 142 764(t J = 3.0 Hz) 1H))
4(d)J-61Hz)1H) 729(d)5amH37 6.07 (d, J =7.8 Hz) 1
H) 4.62 (s) 2H)) §6(§94 (ﬁwhﬂor‘?}b§n4 1Ifc2n)l7| mu?’o %4172(29)1»'!11:[(5 6 HZ) 14
MAY 2001 WD 99r 16926 1 14 PCI/ 89 25 185 2 é . Mass ectrum
( MALDI - TOF, g'éa'éy%ﬁaoﬂvq{%lr)(%%?‘fﬁf arelmesiy! n%tl’ﬁﬂd'e f’&d" O T LGN O5S
451.2 (M+ H), 473.2 (M+ N a); Found ~ 451.1 ) 473.0. Exanzple 98 5

3- (3- Met hyl phenyl sul f onyl )am no- 6- psopyl - 1- (2- (guani di nyl oxyet hyl')

9
5.
7.

am nocabonyl net hyl j-2-p ~«ﬁtr fl uor oHcet ateHI \F“'N \ ~H TFA | H O H-
H NH2 10 The title conp 0 e a‘logousto Exanpl e
96. ' H NWR (300 MHz): db) 8 (» 1H, 9 {s) , 8.48 (t, 1H,

J=55H), 7.91 (br s 4H) 7.637(m 2H), 7.42 (m) 2H) 7.29 (d) 1H) J =
7.7 F2)) 6.07 (d) 1H, J 2 7.7 Hz), 4.61 (s) 2H), 3.81 (t, 2H J = 3 Hz))
3.35 (M) 2H)) 2.45 (t, 2H, J = 7 7 Hz)) 2.35 (s, 3H)) 1.50 (sextet =

Cror o SERRR (G0 Mok, oot 10 o4 B2 IHPEEIR, (ki o0 Fob L £3460 18] 7i s

3- (13- Met (rbylsphﬂgenyds@(d f1en)y T pand, o= 8- He hyH#), T- 6[0(@% W= 8.3 Hz, 1H), 722 (d, J = 7.6

netlzylg a n y yl o] b LRQN y | gry.de 20
70 1IN RN Rd o TR ERL BT (R G S R YRR )

3- (3-yret Mémﬂﬁnﬂ)smb%qeykmmm @eéminhmm(%mweyﬂiomw y¥inkmic acxd

am nocar bonyl net hyl ) - 2- pyri di none hydrochl ori de (0.2 0.42 mmr5)2

pr epar edmianixg tcalgd5fa@ S, g, i gySe 565.1i (M 1 H), d??rét(M/H\bﬂ rfénhndeSQ% p. 8
treated with sodi um bi carbonate (0.78 g) 9.2 mmol) foll owed by nethyl
iodide (0.32 mL, 5 mvl) and allowed to stir at roomtenperature for 2.5 h.
The reaction mixture was evapor at efxgmipte |28h vacuum and the resi due was

treated with brin ed,to | ubl e materi al
was col |l ected by ?I {] ﬂ%ﬁé}e lemﬁthl?}'e u@%%?am”\}\gs exe;”r]g tlgzgvmth nmet hyl ene
chl ot3 de (Sgnpnzdm@owmbwiﬂgmmogwwlmdwl 2-pwidipone o 26/ iw@rad 439/ 25185
11~ nmerhyl ene chloride extracts were extracted with saturated sodi um
bi carbonate (? x ) The conbi ned agueous bi carbonate extracts werc adausted
to pH 1 with 1 MHC Thesnhsoluble material was collected by filtration and
conbined with the previagus solids fromthe acidic brine treatnent. The
solids were dried unde gh v uu overm ht) then treated with nethanol
and 5 filtered to renpwe bl \o}uo ofnthe filtrate gave the
title conpound as a white sm"l% 54Nng) 75 H I\/R( Q0 MHz, DWMSO-db) b
9.30 (s, 1H), 8.85 (t, J = 53Hz C814 (s, 61766(m2H)
7.39-7.44 (m) 2H)) 7.23 (d, J = Hz, 1H)) 6.08 (d J 8.2 Hz, 1H), 4.67
2H), 3.9 (t) J = 5.1 Hz) 2H)) 3.39 (m 2H)) 3.28 (s) 3H), 2.35 (s,

(m
3H) 2.1 3 t , cl for G OH26NBOSS: 451 (M
3H) 219 (83 Hoo MRES pMESI Y14 05 15 2 % A, 8152, T b B TRy 8. 35
20 (m, 1H). 7.93 (m, 1H), 7.75 (br s, 4H), 7.67 (m, 1H), 7.53 (m, 4H), 7.16 (d, J = 7.5 Hz,
LH), 6.10 (d, J = 7.5 Hz, 1H), 5.08 (s, 2H), 4.74 (s, 2H), 3.84 (1, J = 5.2 Hz, 2H), 3.42 (1,

J =35.3 Hz, 2H), 2.26 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C,,H,,N,O,S : 487.5
(M + H): Found: 487.8.




10 H); Found: 451.2. M5-Ms of 451.2 peak gave 408.9 (M- C(=NH) NH)H MAY 2002
Exaf npl e 100 3-(3- Met hyl phenyl sul f onyl ) am no-6-net hyl -1-[ (2-N' '

et hyl guani di nooxyet hyl ) am nocar bonyl net hyl J- 2- pyri di none hydrochl oride 15 \
OvSp N N Owid 99@k926~~ -~ ~ H O H N, NH2 _; \/ The title conpoumdTmsespigpar ed
in a manner anal ogous to Exanpl e 99. NIVR (300 VMHz, DMSO-db) 8 9.26 (br
s, 1H), 8.55 (t, 1H, J 52Hz)) 3 7.64 (m 20 2H), 7.42
(m 2H), 7.24 {d) 1H, J:75Hz) %1H)J:7.7 Hz), 4.63 (s, 2H))
3.87 (br t, 2H, 3B- F2SzaQ:hltluhler@lﬁ@t)(ﬂsu@bhylbamzﬁo%hla}thv2-135(1-3, 3H)) 2.19

(s, 3H)) 1.09 Gt for
CZoH28N605§Qmﬁlg‘g)"E’5’ "(F‘%ﬁébym&’é’%"%)’%”éw%%‘@g? APyt o ?{2)’6‘2‘\%9 Y3.0 (M-
C(=NH) NH) . 25 Exanpl e 101 3-(3-Meth yl phenyl sul fon

yI ) am no- 6- met Jzyl - -N

"ben. zyl guani di nooxy | ) am nocar bonyl net hyl J- 2- pyri di none hydrochl ori de
~H' HCf S\H H-\N NHp 4 MAY 2002 1 i WD 99/ 26926 PC TI US98I 2518~ 116
The utl e conmpound was { red i a rrannerH anal ogeus to Exanple 99. Mass
spectrum f LCVS, ESI) cal®d. /o) . Found: 527.0
Ms- M5 of 527.0 peal : gave 48 OO( (= H)NH) Eiﬁnﬁ'l':é 102

3- (35 Met hyl phenyl sul f onyl ) am no- 6- | -1-j(2- N but yl guani di nooxyet hyl ) am
nocar bonyl met hyl J- 2- pyri dinone | :ydrochloride y .Ql \~~ O~H HG S\H H-
~N NH2 O J The title conpound was prepared in a manner anal ogous to

Exanpl e ' NMR 309MAHz3 @M bbizd )@D@OBI(QQ%@DB@(Z ﬁ4) (sns)z (2%%573%1% gy, A8l J
:77Hz)736(m2|—|),61fd1H = 7. 0 (s) 2H)) 3.58 (t,
2H, J =(m, 3Hh}.78 Zoug 4(&) 7 2Ri(my 3H) 47.91 K&,)J) 2, .‘BHZ( L;I)I) §H)7 (.33 (& HZ3HH), | .

2 6 2
(E g} ?) 3[7(1:40'@ 21’&'5"4 C%s) 2 §8$t(u J3Hs 2~(JHZ' 28)? 3'2@,)((5i J'\/B%Sa %He% )K/g‘zk5(s( '3?{5

peako \Mas,ggggc@r M@Iﬁﬁi’),\qq; d. °r§¢zﬂuﬂﬂ«95 0487.5 (M+H) Found: 487.1

3-(3- I\/Et hyl phenyl suI f onyl ) am no- 6- met hyl - 1-j (2- N20

met | zyl guani di nooxyet hyl ) am nocar l%oxz ﬁ,ﬁh}él J-2-pyridinone trifluoroacetate
HOHHH-NN,NN~~H\ ~ TFA mPgr 2200~ WD 99/ 26926 1 17

PCTI US98/ 25185 1. j k2. Metpyiz{]ﬁ{zyzm\tf&mwzmm rethyl-1-[(2-
(ben-y Oxngae}zrzgg;nooxy%myr}%nei\}no%xrbony Xyl?uZa-p_lynld?r?one trifluoroacetate
15

'H-NMR (300 MHz, DMSO-d,) & 11.07 (s, 1H), 8.72 (s, 1H), 8.51 (t,] = 5.5 Hz, 1H), 7.78

(br s, 4H), 7.21 (m, 4H), 7.12 (d, J = 7.5 Hz, 1H), 6.11 (d, J = 7.7 Hz, 1H), 4.75 (s, 2H),
20 4.54 (s, 2H), 3.83 (t, } = 5.4 Hz, 2H), 3.41 (t, ] = 5.4 Hz, 2H), 2.34 (s, 3H), 2.26 (s, 3H).
Mass spectrum (LCMS, ESI) calcd. for C,(H,N.O.S: 451.3 (M + H); Found: 451.2.

Example 28
3-(3- éhlorobenzylsulfonyl)-N-methylamino-6-methyl-]-[(2-
25 guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate



To a solution of [N,N -di(tert-butoxycarbonyl)] 2-(benzyl oxycar bonIy‘I ;MAH)I}UZ
et hoxyguani dine (905 ng, 2.0 nmol ), as prepared in step 3 of Exanple 2,

met hanol ( 121 p,L, 5 3.0 mmol) and tri phenyl phosphine (790 ng, 3.0 mmol)
in tetrahyswa$amesas (30 nl) was added digt hyl azodi car boxyl atRET(UEBH25ME 3. 0
mml ). The m xture was stirred at anbi ent t enperature overni ght. Ethyl
acetate (50 nL) was added) washed with saturated NaHCO3 (40 niL)) brine (2 x
40 mL) and dried over NazS04. After evaPoratl ng the so|vent, the residue
was purlfi ed 1y Fhipnebereviri/9gy iy masbybaratnifro- west xh-d- (6 ivet hy| ene

Chl ori dﬁ)tok@c@i‘b&ﬁzﬂbﬂzthylﬂ-Zilgﬁfﬁlﬁkiﬂd as a 10 white solid (385 ng, 41 9%.

' H NMR (300 13 5 5 ,
4 12 (t,( ] _’IVIQ;IZO 2I-IZ %S&m ?orp ngjsgir’\t??%@zcgggﬂﬂoél)g@ 6%&&@ 1- @JIIa (s
9H) )5 1. bigoxysarogpyimeshyl)- pmdmmf((tleﬂmaa&dcﬂxy@rmlb@ﬁwﬂ;wed in'step 2 of Example
2- am noeaR@ XY cabliies chibofAta (274 Mg, 2°0 mrardwrneacee‘on{d}h No €lL§ a5 hddedtieaoraandeny! ) 1

2 Cpenfe ?EX& L Srbela g rEixa: WandRmty & PO gsTPOIamE RERORC 23THE COd
chl or of mEywhaSaddell towte miyoire) geuadieaiowitinethyl dvgateoGe3( indl)| The prganic laydn wa‘Ehe
cat al sk, a3 WG e Raniht | 4fld: R owm%ur , Phd gcgven%ll Wi el AbE 0B et (o5

concentra In vac esi due was fied romat o

. S107et id @nepotinl @s k delorlessbRan IS maf M)edeMRa(mm{m CDCyY) Be7. 5hes t itle
conpound as a col orl ess foam (250 IT%I 5099. ' H 20 NWR (300 MHz) CDCI 3) 8
4.14 (t1HY 74&(0 1= 72, HaHH), 33@9(tr(s3 )3}€)11 6. de= (e Hr. 318, 8.75:(s. 2H), 48850
(s, 9H éH 6305 5%,2@,3(5 3H), 1.49 (s, 9H

3-(3-Mme I t tb t b I

312 mitﬁ 1(3yI5?I ok B R éﬁhgéﬁé’r%t%mfwi—&yf Zaimone 5. To'a

sol uti oguaiidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

3- th I 2 253
(fs meLhy p?%ﬂxge;wp@ %Ig"f’)e‘gﬂ %g?emr%m? = -cﬁﬁﬁ&?@ﬁ%ﬁ%l@dyl) R R 190080-6-

[N N dnrethékﬂtsmfobayeﬁfca@ﬁyy meﬂyl)a%pmhvmys qumeﬁyngtbarprwmg (S50 WHIg 0. 75

ol ), &g phsceBdeeth diéh 5 BEERINGAEdiang sﬁ:tpﬁIS)an@'G SPBkARNE €, RY laavhifesofid1 8@1-NL)

1.0 mmol) |n N, N-di nmet hyl f ormam de 0 nL) was added Castro's reagent
(BOP) (BBAR (300 Mg, rBMSp-dsTlﬁel()(ﬂI'x(ButH) \8@59 @t # 5dHat 1H b rid33(0r tsedpler @t5dr e

oVt S 5L O AL 9,570 ) 8B 07 RIS B ST 46, DS

NazZ3D4. 4ABt(e,r’>Ié)\13p&3r(a,t] ﬁg'p4hle EH)\Bes‘q(u h=\% Hz) 2HNe3:108s(sdAH)was! ger BH).ed
twi ce by colum chromat og . 1 ethyl acetate : hexane; then 2%
met hanoMash  pRCHY e (&ARPEA e) arvda@w@yérpéy@mwwcowbuﬁma@ £algd t &°%sol i d

380 9 0 7.67 3 35

(7 48 (olCl9 -L@I'? gh‘bﬁz%img‘ *7%50(3 IIIIIEIII@I%?I‘&I s %%771 09 (Ir)m) 1I—I)H))6. 08
(d) J = 7.8 Hz, 1 4 MAY 2002 V\D 99R6926 11 ¢ PCTNS98! 25185 1H), 4.61 (s,
2H), 4.02 (t, J = 5.1 Hz, ﬁ)t‘})a(@p 95 3 Hz, 42H), 3.09 (s. 3H.. ?.39
s, 3 2.37 (s) 3 1.53 (s, 9 )

g} (32 &t hyl pl Zfe(fﬁ)y#elggazldnybl)aInymmlﬁameyImkehj(lanNmt-ﬁyhglm+Bl[m}oxyet | zyl ) a

5 (5 ey Rl P U ARG QU ISR R B ithohacilr

but oxycar bonyl )] [ 2- (N et hyl guani di nooxypropyl ) am nocar bonyl nmet hyl |
}-2- pyndnone (370 ng 0. 57 mml)) a;; prepared in the precedi ng step) and

trifluoroacetic acid® \{l:\ (SN ) was stirred at
fd; R e ap }aIr\g’ng solfent in vacuo, the

roomtenperature for >
resi due was purifiedCby Vaters Se (010 g, 10% thanol in 10 net hyl ene
chI oride) to give the title conpound as a colorless foam (310 ng) 96% .

"H NMR (300 MHz, DMBO-d6) 8 10.91 (s) 1H), 9.28 (s, 1H), 8.43 (t) J = 5.5

Hz 8. 1 Hy b2

22 1) . O%ktuc el Y2 phothd if shukil gyl o e B! s
Hz) 4. QZOC( MHz?,I'II)MSE) a3 8(1t()972¢d) 1H),=85i @ JHZF)5 Hz35HI q7.7&\br ¢, $HY *€9 (4,4 77
(d) J =4.8 H% 2351} % 9}& . Mass spectrum (LCMS, ESI)
15 cal c&f Sfldflzc}l@ #SNsEH)4 ﬂZGd(MFPIIS wﬂra, 6431(c1 ] #R-0VBzofl Ha54.71 (seak
gave 3941, 4N5-(s AFFNHNGS) = SE_XPHPQH) B (1, ] = 5.6 Hz, 2H), 3.05 (s, 3H), 2. 3'> (s
3- (Benz~yl sul fonyl ) am no- 6- net hyl - 1- ~(2-'N- et hyl guani di nooxyet hyl )
am nocar bonyl et hyl J- 2- pyridinone trifluoroacetate O N~NO N N~ ~H ' TFA The

title conpound was prepared in a manner anal ogous to Exanple 103. 'H NWR 25
(300 MHz, DMSO-db) 8 10.89 (s, 1 H, 857 (s) 1 H, 8.47 (t, J =5.5 Hz) 1
H, 8.09 (br s, IH, 7.93 (s, 2H)) 7.34 (m SH, 7.13 (d, J = 7.5 Hz) 1H),
6.10 (d, 3 = 7.7 Hz, 1H)) 4.73 (s) 2H), 4.51 (s, 2H), 3.83 (t, J = 5.4 Hz,
2H)) 3.41 (m 2H), 2.77 (d, J = 4.9 Hz) 3H), 2.25 (s) 3H). Mass spectrum

(MALDI - TOF) a-cyano~-hydroxycinnatnic acid matrix) caled. for



C, 9H26NBCSS : 451:2 (M + H), 473.2 (M + Na); Found: 451.4) 473.5. 1NgMAEI0d;
451. 4 peak 30 gave 394.9 (M- C(=NH) NCH3). 14 MAY 2002 WO 99/ 26926 ~ 19
PCT/ US98L' . 5185 Exanpl e 10~

3-(3-~11 et WWO@EPReAE sul f onyl ) ami no- 6- et h}(l -1-((2- (1" -rnet hoRGEASHHHNET )
~uarti di rtooxyctJtyI )am nocar bortyl net hyl J-2-pyridinonc / O~ -N N, N NH-~
OS O ( ~ ~ o~

3 Ca et T prda Sk S BFBTORE Heergro oyt emyriam i sk Ry Felod: fo
am nocarcbonybm hws]sl@ -1 i+ Gag , thonal oRb); Foude: $ 3.2 B1.40. 42 mol )) as

pr epar ed n step S of Exanple 5, in acetonitrile (1 Onm) was treated with
N, N di i sopropyl ethylamne (0.08 nL, i 0 0.46 nmol) and di net hyl
pyrocarbonate (0.05 nL) 0.46 nmol )Ex]ihﬁpl@a@OI on mxture was allowed to
stir at room tenperature overnight sﬁg{& addi ti onal sol vent

N, N- §i et hyl f or mani de({-5herorkenyl Nagnutq-dcmedyiif tlsh-  Addi ti onal
di met hyl pygasasidinbakgetbPl)dthrinbcarbonylmethyl] \Bapyeiditedh ergtifileroaeandte on
mxture was stirred for 2 days. The reaction rruxture was evaporated to
dryness under hi gh vacuum and the residue was purified on a silica gel

colum (5 15 g SepPak~ u5|

qb in nmethyl mlorlde as eluting
solvent to give 0.071 dg/%f?eld) esi redopr(ﬂﬁc{ as a white soI id.
"H NWVR (300 MHz, DI\/ISOd B NHE), 8.28 (t, J =5.5
Hz) 1H), 7.60-7.67 (m 44 2H)) 7! 23 (d, J = 7.5 Hz, 1H)
6.20 (s, 2H), 6.06 (d, J—7CBHZ IH))461 m 2H), 3.73 (t) J = 5.5 Hz,
2H) , 361(3) 3H), 327331(m 2H) 2.35 (s) 3H) 2. 18(s) 3H). Mass
spec L 20 ca 1[0 Fo. nd 495. 0.
ko] o] 06 3t EREIGDSRERG LY aPfingy FYREIRE: Bealfesitefllzah(idiRpn i
"t r| et | t’&xycaar Mngdn) gg&an:enudwswmﬂm lamnwo@meuQﬂyFWm-hybsyczsbpwlthb 25

/ | | |
2 (3 met M[;E@r?y@) U%I’CW mﬁlol) a$ Q‘e@u@ﬁ W step 21 &2 Ef?arﬁpl@q 1S fn@ﬂﬂyl@{!I hloride (12

am nQ- 6- thyI (2-) uani dznooxyet )
am nocar 9‘? é"‘b‘%}t‘?&i a4l ?&T)o%ﬁll IQI'G@:“(’Q??”%)M GmB‘c%F)Pera&ge
pr epar edA&ar 30 ﬁlﬁmﬁcs thd redcthdh v &0ébncaitrafddnn Yabud, Zdissobied Siﬁ)m-myMe @hlotddan@ide 5)
and i et . .
dt met'hyl ?“ortn%%l t(Iii'e ?XTO Jrr#_% 8%“5‘8&2%“ ft }L’%Sy%mpyr oca?) f)'%)ur?g?n a?é\lfgf)d o V?CT 0
ol ) . ThQidd Xgqibnftates yeld 6f WHitadolia M NMRU(GOD R11RE, USMISOVES Bitght . (birbem)
| ~', ~~"-di met hyl f or manf de was evaporated under high vacuun) t he resi due was

di ssol ved.3br(snéthyT dhe(dchHodiwd.X B8), .37 (B, Weohed 8vidi HHLJ% 27t Hek & ds(2 x

20 nl), n@—;ﬁ 0 2 d over Na: S04. After evaporating the solvent)
t he re&gﬁe vvas%pujrrp ag,d%%q ters Sep-Pak 0 -40 % ethyl acetate

in met hy ene EnBBRIVEFYERT W“t"ﬁé"té't"f‘é”%nbcféhd’l'a*@é(%hﬁf‘é"-@’&l“n’éo('z@d ny,
65% 20 NYRu a3 oz y e SEYTIhi o urBang iy - B pydidinoBe 64 ( SYo 1I~A) s8lufién ( bof s)

e 119) %%@K‘%&rﬁﬁ%&:@?&i—wﬂ% ooy 2y 5%, 55 (ot 517
Hz, 2H) preparpd(ig theJpreceping siep, and4l, N3 dREer(-ytoRygaro@ybl o(aur)mczm)hozm@n(dsr)e
333 Qé%a |7|)mm$l)4§s ;(rEpa.rJd {n szep'L4 B Ex; le 21 sy, )(lldzm]\gthylfgm?mh@ (N@ic'?nL) 1.09
653 0 ( M¥as gl E\?]eusogs%oygéphﬁarrmne (E)ISSJ\:/nSL 34 mrnc(il%1 ar(1:d Castro’s reagcnt O?’ IS:SI
25 g,3.0 mmol) After stirring 2 hours at ambient temperature, the reaction was concentrated in
vacuo and the crude product recrystallized from 3 : 1 ethyl acetate:hexane giving a colorless

solid. 'H NMR (300 MHz, DMSO-d,) 8 9.11 (s, 1H), 8.71 (s, 1H), 8.36 (m, 1H), 8.30 (s,

1H), 7.74 (d, 1H, J = 7.6 Hz), 7.37 (m, 5H), 6.16 (d, 1H, J = 8.1 Hz), 5.15 (s, 2H), 4.72

(s, 2H), 3.87 (¢, 2H, J = 5 Hz), 3.39 (m, 2H), 2.81 (d. 2H, J = 11 Hz), 2.24 (s, 3H), 1.42
30 (s, 9H), 1.39 (s, 9H).

3. 3-Amino-6-methyl-1-{[N,N’-di(tert-butoxycarbonyl)] )

[2-(guanidinooxyethyl)aminocarbonyl]}-2-pyridinone: To a solution of

3-benzyloxycarbonylamino-6-methyl-1-{[N,N’-di(tert-butoxycarbonyl)]

[2-(guanidinooxyethyl)aminocarbonyl]}-2-pyridinone (0.80 g, 1.3 mmol), as prepared in the



15 Exanpl e 107

3- (3- Met hyl phenyl sul fonyl )-am no- 6- met hyl - 1- ((2- (N, N -di et hoxycar baﬂyl h
guani di nooxyet hyl ) am nocar bonyl et hyl J- 2-pyridinone / N O ~N ~ N 3-Ma 1002
~S5~0 ~ N | wo 8/Noke20 and PCT/US98/25185

3- (3- Met hyl phenyl sul f onyl ) am no- 6- net hyI 1- ((2- (N-et hoxycar bonyl)

guani di ool Brh) AP EALRANIBL A 47 ToBYhL SR Riclk 07N PNiadeh¥6P5n-

3-(3- rre@qﬁyatpﬁéﬁshoys(éﬁf@ayl d¥ficngedrsarng rapd -backfilling YEHY BitiP88Rc\ 18 H§AcHon was
arr unocger@deaEmwbganga@w atﬁiomﬁc lay&me bot inder, (mtz&dmgx)ough (tema? hbnd m@s

|
Iprneﬁarhe{:l l&anﬁecis § e?‘}“&?ﬁgd&"& r%’g;-i;ﬁoacegdl&ss'\ﬁréﬁd%éva&%segi ré}wé?un%e puriﬁcauon ol )
PCT/US98I 25185(2r=rgllmwladdleldub’|oewh>lemw Gereloylal o [V, N30l iftert- 1.0 nmol ).
The m Xi;wo@clyxfﬂgfb#z{rmceﬁ ?éu@,m,%xggwpga%ubsamﬁ{ﬂypbt pyFiinone: To a

N, N- di net hy was evagorat si due was

di ssol velugen nef hyrapimostymsthyid- ((KdV' rﬁvertmngearmm l%i%(gemimeoweﬂal)( 2 h
20 m.. )ambxrobﬂ@oﬁyl]z}oﬂjﬁbzhdﬁbde @. nBcg QVES nivaoly0ds pAsphred mvmquredeun@ $#8% in

Sohyr " sinetnfeneERloRE (IR A%l Hlidels K Gboenasndth byl SBRAER Gosa 1Y 0% o) 00

to i) veand N- methylmorpholmc (0.024 mL, 0.22 mmol). After stirring 4 hours at ambient
3-(3- msie Pii@:@yhéuﬂefa&iw' &z&dmn@te& vﬂ'&t Q&Am&na[l (rRédyibhe EhIBHAOXNE A¥RQQY Iv\)uﬂuan' d

[ nooxyet ocC ri di none ite solid (320 ,
% . %BC‘M%Q)‘ b’%%éls 6"@ %’4‘5 ic gcidy apg) gn%ﬁ 740q gsganic lgyer g"aSéhe(‘br s,
1H), ﬁ:ba(eﬁcd drid)evaporaed (uﬁWac]zbl)md ﬁw&fhc( odud} used.vathofidfurtBerpufificaddn) 1H) )

Z 23 Egs j :35(;%0%%@43&& ?é’ )Q?rnn% afZﬁél)h'-z ;J_J)E)uggl?mgog{e?%lfm 2H) ,

3. 525(n¥"124*99a'2’03‘81'0$t"ﬂﬁ)2)Pﬂl%00s znﬂuoroaget@te J342- flhl_l_orqnzl)englpglfonyl)m

(1 Solb Sty phalbsc ) 1 sl BnlBNRR 01
et hoxycaﬂ?lb%%?%é‘ﬁlpd?m&?ég’%wefeﬁgﬁ ?FGB’a B%HVF‘P?‘%“A | ethylsne FH‘PH&&&“&

V\/gi t e sealli)cind8atkd with ndab Wiflidrbadhie z(c&DO:alVEIZtnLﬁBGh&jlcrfB témADat(der fos 4 Hddrs. 8bl 7
() r 2|S_3 J;;pe% 'FZI Igﬁ-at dh, Ztgcr%? 3@8&@ %(Md.?s?wéé' IS ﬂfﬁi“'l?“% L{o‘?‘l?de }l_f)she:fls ZJJ\ (br
2H} - 202 qatur(aggd g;qy,yusz C@a) 1@%|)a)qug0t(gg:np§ acigl, andzbgnqqzdneg ver MessO ﬁltered

spect r ugpd bdYiRkatsd! Ihe ahsdd: ﬁ’étf?dﬁé %s%%@gnﬁed oé%%t&%xﬁcd"hcp@!é REkadieO- 1.

5' (g %‘ééw?m%ﬁ%m %mta‘m%ﬂe ifne chleude) ei sne tfre tmtescomppgmﬂ Hreo§97)-
guani di mequyed Mol i, mééoayls%tgbr H)Zg&wcsdiﬁpg%wdmcjm%'ﬁ klow ~I'H

HCO O-w O fl 05 The titlé& ¢ oun was prepared i'na nanner anal ogous

t o Examgme 1BD, 773rﬂbNMR41€I)30D6th 2HySD49t1}n a1, 721( &, 1HQ, =§.652§,16.08 K4, J

® 18 863 00 o W (T8 L0 (Soug1 s 1 88, Gl Bl omln 70 o1 Oy O, 37

2 58 ( mspedidum MABLDISLOR ) ~cyznolbh{dr amic Soid aiitrix3 ldhicd MRs <, SHEK IO 801
(LCVB, ESI) (r:nal cd. for CZ %4N605% m???“o ((I:\/H—ll) Fox?]ndc55s i ‘NS of

SSS. 1 pddR-1g@deNa) 358. 11@4'(-1% Fgynd: NHOMH)457.3.
Example 31

30 3-(4-Chlorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)

aminocarbonylmethyl]-2-pyridinone trifluoroacetate

AN o
o. 0 NH TFA
S\ I \)'l\ /\/O\ JJ\
N N N " NH,
H H H
| O



Exanpl e 109 Tabl et Preparation Tablets containing 25.0, 50.0, and 100.0 nyg,
respectively, of the followi ng active conpounds are prepared as |LI4 Wrﬁ[ﬁed
bel ow. 15 a. 3-benzyl sul f onyl am no- 6- et hyl - 1- [ ( 3- guani di nooxypro ylﬁA

am nocar boryd beypdoby/| | - 2- pyri dnone; and 3- benzyl sul f onyl anr@uSISBIESY | - 1

- [ (2- guani di nooxyet hyl ) am nocar bonyl rret%yl ]-2-pyridi none i 4 MAr ~UUc 5

10 WO 99/ 26926, 123. TABLET FOR DOSES | NLNG FRQ.~' [, 2. 5 10 OF, THE
ACTIVE oorpa Tt fad? Reandpoull, (48 A i gg*@“‘k/lecrggry%?g{%i k!

cel | ul osecldérobanddd@s Ifonbrttibraid (DMad £ @28 singslgh'BNRER A0R-MNasDAESOR,) &
stearate 0.50 0.7~ PCT/US9812518~ | 00.00 200.0 8.5 1.5 All of the active
conpound,0-%l 4. Uiths 8,506 d 1 B).pot t (e Hof! ¥ RE Ham 8@ eh 28 e 7 %P X8H Saftd). 7.60

granul ategl 1. 70% Gone, 9t 6HH a6 € (d, THE rLesul tHzng4 80 apubE),i M i(s 23 eved,
dried and blended with the renmainder of the corn starch and the nagnesi um
st eaBat 0.3 THe !+ 6530 t imng 2P ard?QitlsordH)s t Mass capepires s @dALRIT @R boeerno-4-

cont ai ni,ng, 25.0) 50.0,. and .100. 0 esp iyel V40 i,ve jd&gredi per
t abl et . ?ﬁ?icé&“ffrbc Ry ‘é‘ﬁg&@lc%gﬁjt(?aﬁﬂ&ép%@aﬁ-@ni Aﬁﬁ"ﬁ@r awgloﬁg)lg% age
form of Fdumdab®i®4,460.@at ed acti ve conpounds is prepared as 15 follows: 20
25 Active Conpound0O. ~-10.0 ngSodium Citrate5-50 ngCtric Acidl-1~ ngSodi um
Chl ori del-8 ngWater for Injection %USP)q.s. to 1l m Wilizing the above
quantities, the active conpound i sEdiasgplesel2 at room tenperature in a

i I | ut | f di | or.i itri. id d di
Gl trike i n Wat arpafy R Beminas RE Bl 5L oralehigepratrralt oo
Phar macopei a/ Nat i onainifoecanbonyimétbyl]aDp3ridpumé siréflubxoddetdted St at es

Phar macopei a! Convention, Inc., Rockville, Maryland ( 1994). Exanple 111 In
vitro Inhibition ojPurijerl Errzynres

= 0
o. 0O NH TFA
\S: | N\/u\ /\/O\ J]\ '
N N N NH2
H o H H

15 The title compound was prepared as in Example 30 starting with benzenesulfonyl
chloride (0.030 mL, 0.23 mmol). 'H NMR (300 MHz, DMSO-d,) § 11.00 (s, 1H), 9.34 (s,

1H), 8.42 (t, 1H, J = 5.5 Hz), 7.82 (m: 2H), 7.75 (br s, 4H), 7.60 (m, 3H), 7.26 (d, 1H,J =
7.6 Hz). 6.09 (d, 1H, J = 7.6 Hz), 4.61 (s, 2H), 3.79 (t, 2H, J = 5.3 Hz), 3.38 (m, 2H),

2.19 (s, 3H). Mass spectrum (MALDI-TOF, a-cyano-4-hydroxycinnamic acid matrix) calcd.
20 for C,,H,N,O,SCl: 445.1 (M+Na), 423.1 (M+H). Found: 445.1, 423.0.

Example 33
3-(3-Chlorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethylj-2-pyridinone trifluoroacetate
25
H .TFA
Ha

X 0
O. ,p N
\©/ Ho L H H

The title compound was prepared as 1n  Example 30 starting with
3-chlorobenzenesulfonyl chloride (0.048 g, 0.23 mmol). 'H NMR (300 MHz, DMSO-d,) &

30 11.14 (br s, 1H), 9.63 (s, 1H), 8.45 (brs, I1H), 7.77 (m, 6H), 7.55 (1. IH, )] = 7.9 Hz), 7.29
(d, 1H, J = 7.6 Hz), 6.11 (d, 1H, J = 7.7 Hz), 4.61 (s, 2H), 3.79 (1. 2H, J = 5.3 Hz), 3.39



Reagents: All buffer salts were obtained fromSi gma Chem cal Corrpany '?AthUUZ
Louis, M), and were of the highest purity avail able’™ The enzyne

substrat es, 1.4. NMAY 2002 WD 99/ 26926 124 pCT~S98l 25185

| ~' - benzoywqiﬂ?@t&%wl Ar g- p- ni troani | ~de,y( Si gma B7632) , PCT/US98/25185

N- benzoyl - 11 e- GI u-dy-Arg-p-nitroanili de hydrochl oride (Sigma B2291 ),

P succhn 2 a . br 3Fpne bt P PUALDICH oy yorscmamie ac

N- CBZ- Vala G Ve for @11t 880l ddidard Sima5/4371h M.t eFsunabtaonedsf bom Sigma.
N-succi nyl - Al a- Al a- Pr o- Arg p- ni troan| | i de (BACHEM L-1720) and

N-succi nyl - Al a- Al a- Pro-Val p-nitroanilide (BACHEM L-1770) were obtai ned
from BACHEM (K. ing of Prussia, PA)Ex B 34t hronbi n, human factor Xa and
human pl asm n were_obtajned fi ﬁrre Research Labor a} ories (South Bend,

| ndi &na). Bovi ne3-42 Wfﬁ’b‘tlﬁyffﬁ"ﬂﬂk’!ﬂ? utforydpmingus-methyl-del(dsi n (Si gma
T8642) and duHyaBiNd oXYRYR f194 hin calfb BRI et By I IR p 3R BHo nie eI rdiabesdré r om

Si gma. Human | eukocyte el astase was obtained fromEl astin Products
(Pacific, MJ). K, Determnations: Al assays are based on the ability of
the test conpound to inhibP§ fhe enzyne catal yzed hydrolysis of a
peptidep-nitroanilide sub ate. Iln a typical K, determ nation, substrate
is prepared in DVBSO a| I utHed nto anH assayHbuffer consisting of 50 niv
HEPES, 15 200 nmM NadCl, ,85' N coee H2ons for each of the
substrates is |isted beI ow 19 den raI substrat gqcont®htrati ons are | ower
than the experinentally determ ned value for Km Test conpounds are
prepared as a 1.0 ngLml solution in DVSO Dilutions are prepared in DVSO
yielding 8 fi oncentrations en ofpassing a 200 fold concepntrafi

gl "Bny m e GG e RO R DnReths 3 Pafb 5, b8 i ¢
assay buygHehMHZ0DME@4lYP88akt, K sletpr 'i'HP%tZIO('E! JL-"VtG)I—ﬁaQHgV\@hb @fja 9§ vell
plate is pipetted 280 il of substrate solution, 10 ni of test conpound

sol uti orHz,did 7t%2e(mpl 2k 743 @wée 1.6 HAheHyed.2Y (mouidH)bodtedal 373 HEL 1H),a
Mol ecul VinggS XL epct h at ed
by the 24 IO?\SO? %Etgg rr%l%dflE il@{ 3471(3n?§mrrg%zgﬁ( t eﬁabgstgr@%aﬁ%e?l %t(r;%lgase at
405 nm |Masrsecspectﬁ.dnf QMA]IB)MOHI ea—cyﬁﬁ)t-ahyzdmr)e&memw ngrid onaedy tdakd. 1686 of
the total substrate 25 hydrolysis were used in the calculations. The ratio
of tiie VerBedPsPr abll-of MraHgeS2hl b5 or Bahd8%dsM + dncFrend: 301t i3 -3or a
sanpl e cgotai ning no test conpound is divided by the velocity of a sanple
contai ning test conmpound, and is plotted as a function of test conpound
concentration. The data are fit to a |inear regression, and the val ue of

t he slope of the |ine calcul at ed. Egani er?,s;e of the slope is the
experinment al | y determ ned K, val ue. Mav ? WD 99] 26926 12~

Pcr n~s9sns~ X§2 W Mqlenmﬂmyﬁ)%twﬁ'yethaé al@esuepidinoerret il it ~~ to
hydraol yze the substdémimodirsbhginiethyt]43-py iliaroie0 1Al oRodddaeani | i de.
Substrate solutions were prepared at a concentration of 32 mM (32 mvKm =
180 MM 'in assay buffer. Final DMSO concentration was 4.3ro Purified human
a-thronbin was diluted into assa r oto a co:ﬂc}:ﬁ%{ ration of 15 5 nM

Fi nal reagent concentrations Al [t i n! . MTFAsubstrate
N-succi nyl - Al a- Al a- Pr o@@ |tmo r]'

abl"l’lt@ to hy’élrol yzelt he substrate
N- benzoyl -1l e-A u-Ay-Arg p-nitroanilide hydrochloride. Substrate solutions
were prepared at a concentration of 51 nM (51 K', =1.3 mM in assay

buf f er . | 4. 3% pted h

DUt er P S B GRS AL 09,3 e e - Fo RTINS Bl hgpRLc Muren,
reagéht bwesaaerbanyéhs Mefguarniieqoxy ety haminacasbonpy}-2tpyridinerd:y-Fe g

p- ni t r oagyihddie Bydr@&{ﬁn@[d #etn 3’1: lﬁ%NWdl(?érﬁﬁﬁfbi{ygg}?oﬁﬁgj'y @uhManﬁo%ﬁlyl)

assessed as th | it r O-
p- ni t r oafffHCGa: O?Sﬂlb)ktzr f'@‘%F&Q 86(%% QA)é)r'@mBr)ei?aH‘%Ri’"a’t ‘“é‘%&@ﬁf‘%‘&ﬁ@ 3R Ins of
37 nvi (SmenMdﬁmehMae EAmIL)w ass sdrigd [PuitdphthalefidsGladnyDVROH 60 (G628 ga Dl 10N mies)

4.3% Pu di | i nto say pu
concent rEl q%lgg]ég %gmg%?isg&ggmr %EfS‘ U(P%% AL nP qgt 1ﬁp vé@esgu[”ﬂgasslﬁ?ur{s =

-nkg [Nnbmmbsmpe@tt}remmmgwthmlawdtpOdJ)esmrmeore}m £0390 grivta. OF3Pnomafparidimore
Chy not Iy Riettyidfetdhdridd (MA)3%ae ahRd aAS e RacBR Whd Kire® aRXEHQINAZ €6 Bélirs. The
N-succi nyl - Al a- Al a- Pro-Phe p-nitroanilide. Substrate solutions were
prepared at a concentration of 14 mM{ 14 mMh",= 62 mM in assay buffer.
Fi nal DVBO concentration was 4.3~0. Purified bovi ne chynotrypsin was
diluted into assay buffer to a concentration of 81 nM Final reagent
concentrations were: [Chynotrypsin] - 2.7 nM [N-succinyl - Al a- Al a- Pro-Phe
p-nitroanilide] = 14 nM

kagtor X [FXa]: FXa
activity was assessed



25 Trypsin: Trypsin activity was assessed as the ability to hydrol yze
N- benzoyl - Phe-Val - Arg p-nttroanilide. Substrate sol UttTons were pre Qrﬁﬁ m’l

a concentration of 13 MM ( 13 mMIC ", = 291 nM in assay buffer. |na
DVSO concenyoabkenewas 4.3% Purified b vi ne trypsin was di | pCedseamsessassay
buffer to a concentration of 120 nM Fi reagent concentrations were:

[ Trypsi vV 14
ey 2003 4 B Dpgbn Ak e e E@ﬁ?@%#;??%i%‘?wé’;ﬁ%‘smi’% SR
assesseddcgidte p ev%!bilcmetchlonfie ARG el wiodprRAUCY ERRRPITARG 4L YJcHe PR 1ok dlrecdy n

~-ni tr oant hestaepSubst rat e sol utions were pr epared at a concentration of 19

nmv (19 Km buf fer r. 3%
Purifi e?ﬂhuna‘?r; (?euﬁ%ltlfaqegfﬁg 1 I)V\Iénmgl @W?’tz %Z‘gtm%l”f o’}ry‘éfflgyr)‘l i
concént rfwlmm‘%bOﬁyMIIWZ-P}'ﬁanmeeagfeﬂ"q,feﬁéétm@‘ at"ﬁferwod\w of thepeesedisg] -

2~ nM [k Was anybivéd ﬁrtﬁlatﬁyl@ﬁ@cﬁ(@ﬁd Rid m%hlmwmw nBAY! trifiSoade 28
Ur oki nase actl Vi éé/ﬁnv%s assessed t he abi

N cB7. vafed o R it 10 4 BT ot At PP IE ol e, pradaet es
concent r;atdfmd cmfa mm:camep-m withG% metlhanahﬁt) mamm)saqtudnﬁef giving Fhaaitle DVSO
concentration was Purlfled hunan ki dne )gro i nase_ was diluted into

assay bufomepoung (8 09?) ﬂc é%%} att] BYIR{(300 WWDMSQ atye i dBhc A8 (am i36hs

r nisgt 00 nmM
e 0oL of D8 GRS, 1= 8 BN 530 P, ), R TE R P R 49k g}}‘t Bl
14 MVAY 2007 Ho 08| 92641872P903N3g8/22’5|38=55ﬂ¥61 8424628, J 5 HOMR-261(s,(3H).
| nhi bi t1oRsadpectMh)(EEMS,ESTEQER 18 C, H,,N.OSCl: 473.3 (M+H). Found; 473.2
F~aChyno. El astasePI asm nTrypS| n1530@i4 06050@4 00QU@4, 0000@ 24, 0000@ 24. 00
0S
27.924, 00014, 0000@4, 5000@4, 5000 @4qps14236 9000@ 9, 00056. 00@4, 6000@4, 60
00@4, 6000@4, 600s430@86, 0000@86, 000162. 02, 2000@L9, 0004, 00010
242. ]@2 2000@-g4@@o¢7mggbg{yylsulfonyl)ammo 6-methvl-1 [(2 guamdmooxyethvl)
617. 6000@3, 5000@%5@%@305&1@:&@%&0 Wik b0 Li2fr1 00 ER M £000@20, 0000@20,
0005~2202, 1002, 300715808, 7000@ 2, 0000@ 2, 0000@ 2, 0000@2, 00015
852901, 3000@8 0000@.8, 0000@8, 0001, 600 Chym) = chynotrypsin The results
i ndi cate that the conpounds of th it |nvent| ngi are potent and highly
sel ective inhibitors of throrQgn. nowf es@FAbed this in
se’cg «;y\@,q skill in the art

rention, it will be unders= \35 “NO

that the sane can be ped Wt n a wf"de and Hequi val ent range of
conditions, fornulatio®s, ~and ot her parameters wi t hout affecting the scope
of the inventi on or any enbodi nent thereof. pat ents and publications

CI t herein l'y incor or at ed ference herei their entiret
Y Z00? \N‘r%t y?@“@“& rreY‘Jaﬁ spr%’mﬂgcoarfpoﬂfhd%ﬂ‘&w’ﬁg Sﬁe HERS aw\ﬁ‘l Y,
O Rt 2 R~ R
3R: gmat;&z%ulﬁo@ chlofidd &) %)63, ¢,0.10 %:ﬁ%lﬁ'ehhﬂzm J eo}{ @)n@ﬁo%

sol vat e, ate or pharmaceutica ‘accept a salt t "wher ei fi VI I
R is al IKQI90 (s,ytHipaEI kys, 1¢)cBatl ¢ylld) kyl5.6 HARehyll, (nal 88nyl.28 &,ylH, Jatal.ﬁyl )

het t l-p f N
cubst ¢ ufizh €41 € ﬂ&‘aﬁﬁ PR o 128, g G B PR SOy by 0 1,
i s hydr of@n 2H |2>a0 (sar )kyMasarspecuunyap@ASy(ESg)_ cel)cdl ka7l C-HsiM6Y:8Br:, 50%B0ky! |

nmonogd Ky ()0 (Fegnd0)kas 0yl . di al kyl am no(C2_, o) al kyl or carboayal kyl; 10
Het is selected fromthe group consisting of

Example 37
3-(4-Fluqrophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate
30



Ra Rs Rs N\ , O Awhere B CR3, R and R5 are independently hydrogen,

al kyl, cycl oal kyl, al kenyl~, al kynyl, optionally 15 substituted aryIM MAY 2002
optionally substituted aral kyl, optionally substituted heteroaryl,
trifluoromaidybrzesbél ogen, hydroxyal kyl, cyano, vitro, carboxear/dssr2s18s

al koxycar bonyhnet hyI car boxynet hyl , -C®R', - CH2OR or -OR', where Rx) in
each instanc nde endent |y _one of h drogen | k e Ol3sCY oal kyl_ .
wherein said a ky 08978 oéjlt ké’laggrp&?ps d?/ray op |o§a y ha3\?e %Laglnﬁr r%“h 20

unsat ur a:Lnﬁmbe[Béndsalfmrcmﬂae ((Ed):loy%,,o .20 ahieyl). 'BrMMR ¢yenMHz_DRS@-EYy s
hydroxy(CZ_, o) al kyl , al koxy(CZ_, o nono- and
di - al kyllé}rﬁkas( ¢, S5 A%y iH). 8rd1chr xlya|ﬁ<¥/|P}z)R@ 87 (m,NHRs MERss. REINTSON 0

R is hygdfoggny 2€.(d, &l yL.7.9H8%.1 dkmyh,: 7. 71Hz7 MaY¥ (2-212), Borg Lb?@ansms WO

99n6926 1 5 IS dro n aral ky a

hydr exyal K& é‘: %)@PX Forted R :(MH?cy g IB“r IﬁéMS B¥ly cated. for

di al kyl aopH{ 8z0,8T): abky2 (MrH)afoondiadddy?2., R ) R', R' and RS are

i ndependent |y hydrogen, al kyl, aral kyl) ar-5~1, hydroxyal kyl, ammoal |~ ~~I,

nonoal kyl am noal kyl , di al kyl am noal kyl or carboxyal kyl; or Rz and R' are
taken together to form-(CH)Y , Hmrrapjei 382 to 7, while R4 and R'5 are

defined as a ar.e t ken t r to.form wher e
qis 2to 7, %n\f/‘?éo Qﬁﬁ'%laﬁ?foéﬂyéaagf’f’ é‘yg%e@'glﬁ‘"#é"f"gﬁag@i are taken
t ogdibher to form - (dzeiyoearbavydmethyl]- Q-p@r@anbundyrﬂuoroaoetage while R' and

R S are defined as above;

X 0
Ny I NH . TFa
S? o
\N/Qli/U\N/\/ \NJLNHQ
H H H
| 0

The title compound was prepared as in Example 35 starting with 4-iodobenzenesulfonyl

15  chloride (0.030 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) & 10.95 (s, IH), 9.48 (s,

1H), 8.42 (t, 1H, J = 5.6 Hz), 791 (d, 2H, J = 8.6 Hz), 7.72 (br s, 4H), 7.56 (d, 2H, J =

8.6 Hz), 7.27 (d, 1H, ] = 7.6 Hz), 6.10 (d, 1H, J = 7.7 Hz), 4.60 (s, 2H), 3.80 (t, 2H, J =

5.3 Hz), 3.39 (m, 2H), 2.20 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C,,H,,N,O,SI:
549.1 (M+H). Found: 549.0.

20
Example 39
3-(4-Methoxyphenylsulfonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)
aminocarbonylmethylj-2-pyridinone trifluoroacetate
X 0 NH
QP |
Na?” . TFA
N
S‘N \)]\N/\/O\ /U\NH2
H 4 H H
25 . H3C

The title compound was prepared as 1n Example 35 starting with
4-methoxybenzenesulfony! chloride (0.021 g, 0.10 mmo!). 'H NMR (300 MHz, DMSO-d¢) &

10.93 (s, 1H), 9.11 (s, 1H), 8.42 (m, 1H), 7.77 (d, 2H, ] = 9.0 Hz), 7.67 (m, 4H), 7.24 (d,
30 IH,J=7.5Hz),704(d, 2H, J =89 Hz), 6.08 (d, 1H, J = 8.0 Hz), 4.61 (s, 2H), 3.79 (m,



X i's oxygen or NR9, where R9 is hydrogen, alkyl, cycloalkyl or aryl,
wherein said alkyl) cycloal kyl or aryl can be opti onal | y substitut éq\dMnmﬂ
am no, nonoal kyl am no, dial kyl am no, al koxy, hydroxy, carboxy,

al koxycar anydnessd yl oxycar bonyl , aral kos;gycar bonyl, aryl, heRE/GBL2F185
acyl am no, cyano or trifluoronethyl; R% Rb and R are |ndependently

hydr og r al-kgxy 0

cyano (;S?_b gf@lgm Bi\f\[ﬁ 9)5}95'-\;5. 3@ agﬁr%eg?% O(‘%(EAF E‘éﬁeﬁé&l&mf 2§FWT§)§O O Rn
O or ' 433 -’d\F’ZQHfD Reumk $%-%here Rd and R are |ndependently hydrogen, C, _~
al kyl, C2.~ al kenyl or phenyl, Rf is hydrogen, C, _6 al kyl, Cz~ al kenyl or
phenyl) Rg is hydrogen, _ C ~ al kyl, CZ[ kenyl or phenyl, and R' is
aral kyl or C,_~ alkyl, n is from&Z*@BR§ and mis fromzero to 6 14
'VAY52002 |§0(4?- é’z@@ﬁpw ‘;J'g n@'l)%'rﬁ'i‘n%%%@ﬁ@llnlJ?(‘ZJg%aQ@dutbo@cry@@y@' kyl',

~p aryl, Ca-~ c]oalk
het elroocycl o(C, 4) Vﬂocaé f"e\f\i‘ﬁalé'ﬁyf’%”g'&o"(fn#ﬁ%’ﬂﬂéﬁafﬁt ed; and wherein

t he heterocycle of said heterocycl e or heterocyclo(C, ~ )alkyl is a S to
7- menber nono-cyclic, or 9- to 10-nmepgber bi-cyclic heterocyclic ring that

is saturated or S unsaturatcgd ax on ains 1 to @Hhe{- oat ons sel ected
fromN Oand S. 3. A cqg i‘ ﬁ @Lel |s C6_,0 ar(C, _,)

al kyl, Cb.,o0 aryl, C, _ kyll( C, 4) | kyl , ny 2vvh|ch is optionally
substi t ut ed by 1- S of xy, ni®ro, trifluoronethyl, halogen, C, _6 alkyl,
Cz_6 al kenyl, C6.,0 aryl, C,~ alkoxy, C6_,0 ar(C, ~) al koxy, C, ~ am noal kyl,

C, ~ am noal koxy, am no, mono(C, ~,)all:ylamno, di(C _,)al kylam no, Cz~ 10
al kil car bonyTla:rri tnde C@npoahd oxwyasar prepgdedm aso, isz,E&aalblcoxg’/i:ardwﬁyg wih boxy,

C ~ hydr oxyal ky C~_6 hydro | koxy, (C, ~6 ko no- and
& Uk tainhrinesirons] Blanae T, .80 bt R MR taSBrer 85",
b K | Kynyseear bany! |
‘éai m%%mzw @‘*ez@*r‘ﬁeﬁé*?ﬁal%%ﬁjyl (Y580 Eg P ﬁg S
aryl sulEonyi2 4<@61H@sz@H MBUY lbfd:H*oﬂ sz: lguzﬂ)sm .(myeﬂ)@zws
al kyl suly onans 91%)013 410(raf mm Bpm@mmo,z 105s, BHB! (MassEopedtuny (BEM P nEsm) do,

bbbty EdonBsot UL AL I LY T o, opane, <

tri fI uor omret hoxy, or perfluoroethoxy. 4. A corrpound of claim1, wherein Het
is selected fromthe group consis {f @ RSs R\ R\ N Oand O 20
where R, R4 and RS are independe fﬂ%’ﬁﬁ drogen, C, ~ alkyl, C _, cycloalkyl,

Co6_; 4 aBy(isfTegm@m’:)hkm@he@yaawoezymmﬁo%(&e:ﬁyalJky(fz gt;rmwm%@wmyyj
hal ogen hydr oxya ar boxydt al koxycar bonyl

I
Car baxyiret hyl - o KRR sy 2 B LGS o
cycﬂbalkyloxycarbonyl 1 4 MAY 2002 131 A conpound of claim4) wherein
R3) R and R~ are independently hydrogen, neth ~I ethyl, propyl, chloro)
bromo) trifluoronethylE hydrgx hy &/ﬁ?thoxy, et Roxy FAs-arboxamdo vitro,
phenyl) cycl opropyl, _b¥ XY, | ~ nyI) et hoxvcar bonyl
and benzvl 5 6 A conpoun clii mi1, wheHeln R Han groups are
i ndependent |y hydrogen, , aIkyP or Cz.6 al kenyl. 7 A conpound of claim
6, wherein R3 and R are hydrogen 8 A conmpound of claim1) wherein RS is

hydr ogen, hal ogen, C, _5 alkyl, C3_6 al kenyl,
The title compound was prepared as in Example 35 starting with

3-(trifluoromethyl)benzenesulfony! chloride (0.025 g, 0.10 mmol). 'H NMR (300 MHz,
25 DMSO-d,) & 10.86 (s, 1H), 9.76 (s, 1H), 8.40 (1, IH, J = 5.5 Hz), 8.15 (s, 1H), 8.09 (d,
1H, J = 8.0 Hz), 8.01 (d, 1H, J = 7.9 Hz), 7.76 (t, 1H, J = 7.9 Hz). 7.67 (br s, 4H), 7.32
(d, 1H,J =7.5 Hz), 6.12 (d, 1H, J = 7.7 Hz), 4.59 (s, 2H), 3.78 (t, 2H, J = 5.3 Hz), 3.39

(m, 2H), 2.20 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C H, N,O,SF,: 491.2
(M+H). Found: 491.1. )

30



C3_5 cycloal kyl, trifluoromethyl, or C,., alkoxy. 10 9 A conpound ot MAYaZ.ﬂ%
1, wherein Het is: Ra Rs _R5 \~ Owherein' R3 and R are independently
selected to be hydrogen or nethyl, and RS is selected fromthe group

consi sti Ngwes odHs0gen, mnethyl, ethyl) gr openyl) allyl, 15 mpcrayd9s/2s518s

i sopropyl, butyl, R-sec-butyl, S-sec-bu i sobutyl, 1- pentyl, R-2-pentyl,
S-2-pentyl, 3pentyl. S-1-(2-nethyl butyl R-2-(3-nethyl)-butyl,
1-(3-nmethyl)-butyl, R-1-(2-nethyl -’Eﬂu’?‘ﬂ" éy?clopentyl 2-pyrrolyl,

3-pytrol yls_3-ngxyl lor?\f]ge}i'_?ﬁyt on'%'l)%r}i'ﬁi@/kum%l?‘ylb?w‘b-gMdSzg’oW%l\l 10 A

conpound of claim ereln n, et h propyl .
i sopropyl 1 4 MA‘F”?GGQ“W’@’@'M{?WB%PUW 9’8’/‘3251 “f"gé"g‘aieA corrpound of
claim1) wherein Z is -SO-- or a covalent bond. 1?. A conpound of claim1,
wherein R is hydrogen 13. A conpound of cI aiml, wherein X is oxygen 14. A
conpound of claim1, wherei @ Xoi . A colygound, of claim 1,
naU,SD\s titut ed by one, two or

wherein RO is hydrogen: or ~S

three, preferably one, no-; noal ky am no, Hdl "R%II am no, al kox~~,
hydrgxy, al koxycar bongk~a#yl oxycarbonyl , aral koxycarbonyl, carboal koxy,
phenyl, cyano, trifluoromethyl, acetyl am' no, pytidyl, thiophenyl, furyl,

pyrrolyl or imdazolyl. 16. A conpound of claiml1l, wherein R9 is hydrogen,
met hyl , et hylThepr tiiey| compbuidy/| watO prepagd, asheimet Exampl2- hy3ir ostarebgy| with

3- hydr o r %Jﬁ@ :
corr)lgounéylpgi QBY mbe%fme\%ﬁ&ék%&de g(?{)]i%oé og eni:‘%k)lp H yl )fgor‘(?@%'om%‘;éﬁ-&)
(C~-6) ald 1094 (s, 181), H76QEPIHY) . 41f(tClHl nn_ls swlas)r,e&os (lcﬁ IH,R =,2.RHe), R86 @nd

R S are i ndependently one of hydrogen, C, 6 alk o ar(C, 6)alkyl,

G- 0 an-UHL, ST Aoy L T6kirmd 93, T2 @ITH. & BRI b (1B RECOmBING & (51 ai m
étBhy}merzgon 339 @ 2K 3= R3e§r@’j FAE ! eH), n@lgpqadmyz ! m%gg&gm (neMy/EST)

3- hydrof?lﬁﬁ tﬂfﬂﬂ%ﬂﬁyér%ﬂybu V3 (ﬁfgﬁall":%@/ln%?hyﬂ 20 3-carbox-vet hyl and

4- car boxypropyl. 20 A conpound of claim1, wherein R, Rb and R are
i ndependent |y hydrogen, hydroxy, 55*6 al yl4 C, _~ al koxy, cyano or -COZR',
where R ", in each instance, is p € o%e of C, ~alkvl) C4_, cycloal kyl

or h8nzyj.(3.CNer39459ubr&p Heny R Ifen J 33 mdn 6 M etRYI-1-[(2-guanidinooxyethyl)

' aminocarbonylmethyl]-2-pyridinone trifluoroacetate

A o)
o. O NH
c 7 A N M o, - TFA
m ﬁ N~ “NH;
o H
F

) The title compound was prepared as in Example 35 starting with 3-chloro-
4-fluorobenzenesulfony! chloride (0.023 g, 0.10 mmo!). 'H NMR (300 MHz, DMSO-d,) 6

10.86 (s, 1H), 9.64 (s, 1H), 8.40 (t, 1H, J = 5.6 Hz), 8.05 (dd, 1H, J = 6.9 Hz, 2.3 Hz),
7.79 (ddd, 1H, J = 8.7 Hz, 4.5 Hz, 2.3 Hz), 7.65 (brd s, 4H), 7.57 (t, 1H, J = 8.9 Hz), 7.31
(d, 1H, ] = 7.5 Hz), 6.12 (d, 1H, I = 7.6 Hz), 4.60 (s, 2H), 3.79 (t, 24, J = 5.3 Hz), 3.40

25 (m, 2H). 2.21 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C,,H,N,O,SFCL: 475.2
(M+H). Found: 475.2.




where R, R and Rs are hydrogen, R is nethyl, and R~ is benzyl Tt MAY 2002
tert-butyl. 5 21. A conpound of claim 20, wherein 14 MAY 200Z rrnus9sns~ss
R2, Ro and R are hydrogen, nmethyl, ethyl, propyl, n-butyl, hydroxy,

et hoxy, etyguymegayano, -CO CH, , COZCHZCH~ and - (I)ZCHZCH~CI—bCT/2;ggs/ﬁ18,
conpound of claim 21, wherein Ra, Ro and*R are each hydrogen. 23. A
conpound of claim1, wherein nis zeroto 6, and mis zero to 4. 10 24. A
conmpound of clai m 23, wherein n i sExempio 44and mis zero, 1 or 2. 2~. A
conmpound o r J -) .

cycl oal kyI( %‘g’:‘%ﬁ"p’wﬁ?’eﬁ?&"l l§ar§pn¢{|%02{ael((ﬁ rfﬂzo”éﬁ'é??f‘? gfg‘ffy’lv“

of hydroxy, nitro, t?i"ﬂ'?fiﬂ’éﬁﬁi’ thy{f a?‘é’d "’@""6"’ Kyroacditeo aryl, C, -~

al koxy, Cb_, o0 ar(C, ~)al koxy, C, ~ am noal kyl, C,,~ am noal koxy, am no,
nono( C, ~) al kyl am no, di (C, ~)al kyl ani no, C2~ al koxycar bonyl am nu, C2~

al koxycar bonyl , carboxy, C, Q)h,bdr Xydl kg, Cz 6 hydn-ox koxy,

(C, ~) al koxy(CZ_6) al koxy, 0- di ~)al koxy, Cz_,o0
nono( car boxyal kyl ) am no, CZJ—,] ar boxyHI kyl ) H 2 C6 4 ar(C, _6)

al koxycarbonyl, C2_6 arbonyP, C ~ alkylsulfonyl, C2_

al kensyl sul fonyl C~~ al kynyl sul fonyl, C6_, 0 aryl sul fonyl C6_, o ar(C, ~)

al kylssul fonyl , C 6 al kyl sul finyl, C, .6 al kyl sul f onam do, C6 ,o0

aryl sul f onam do Ch.,0 ar(C, _6) al kyl sul f onam do, am di no, guanidino, C, ~6
al kyl'i mi noam mae frnrerrybmpuunaarrwa@ prepatedc aaboxiyal Exatigple C356 card@xy avikty | |,

car boxyal kyl am | &, f 4IVAY
005 v tutcseepbimeasstiia Ehishiad Q128 IV metfy PRI N PO, phda
R are i gagpendents yo.sel€atnds k9 (heH)yd sgq&)on et e, 1 angla 31475766 (br s,

sel ected fromthe group consi sting of hydrogen, nethyl, ethyl, propenyl,

al | ylQ p#HpyT.41 |(é0’4iﬂob=yl8 4 Ha}y25 @» $He I Il §HZ)S 689 oy, = Tsb Bzd.y4.62 (s,
1-pentyl Hﬁ ?79*&“@14 1-55% H%ﬁ@ds» ?H}yi% §R11ﬁ21fmk@y%li)- tzuily ts, 3H), 1.19

R- 2- ( 3- net I l\g net hyI )ﬁ

cycl opent$l l’;ﬂ 235 PP RAH Méx?ﬁl) @-‘%d SRS s@-s§e>5ﬁ§)3 (M+H).

R- 3- hexyFouﬁmd4653 hexyl Zis -SOz or a covalent bond, 10 R', R3, Ra
and R15 are independently one of hydrogen, C ~ alkyl, C-, ,0 ar(C _~)all~yl,
C6.,0 aryl, CZ ,a hydroxyal kyl or C2., carboxyal kyl, X ~s oxygen; Rg is

hydr ogen, C, Y aI kyI or o a - Bxdp le) 415ky| R, Roand R are
hydrogen met hyl t hyl but~ drox met hoxy) et haox 15
cyano, - ?/ MG’& 0" QG‘EM Z(Zzéf‘ﬁ"t@"B"x&?ﬂ'y is zero

to 4. 26. A conpoundna‘hoe&ﬂormbneudye]rexpyrﬂms;wse)z;jhz)or%cdt&tesubstl tuted or
unsubstituted aryl or aralkyl, 20 Het is

),O NH . TEA

The ttle compound was prepared as in Example 35 starting with
3-fluorobenzenesulfonyl chloride (0.020 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) &
10.86 (s, 1H), 9.58 (s, 1H), 8.41 (1, 1H, J = 5.5 Hz), 7.59 (m, 8H), 7.9 (d, 1H, J = 7.6 Hz),

6.11 (d, 1H, J = 7.6 Hz), 4.61 (s, 2H), 3.79 (¢, 2H, J = 5.3 Hz), 3.41 (m, 2H), 2.20 (s, 3H).
25  Mass spectrum (LCMS, ESI) calcd. for C,H,N,O,SF: 441.2 (M+H). Found: 441.1.

20



Ra RB NOXis O Rgis hydrogen) C ., alkyl or C~ o aryl (C, _6)al kyll 4 MAG200?
R . Rh and R are all hydrogen 1 4 MAY 2002 WO 991 26926 13~

PCTI US981 r 5185 27 A conpound of claim 26, wherein R ~s substituted or
unsubsti t ut e dpessgysl or phenyl 28 A corrréound havi ng For mul a Wdriusearss18s R~

R~ R~ R~ NRa R2~Z,~-N ~ X\ ~ ~Rb ~.n ~ ~°RWRc O R~s Trlll or a solvate,
hydrat e of pharnaceutically accept abI es It thereof wherein Z' is -0CO,
-CO, -SOZ , -NHCO-, or a coval ent Lygtap is 10 RZZ(CHz) ~, where k is
0-4, (Rz2) (aOEQ3)b‘tﬂ;ﬁmpheﬂweagfop.yv)%n&n%m(ﬁz&)ﬂ% a)mm@x,lsthﬁz)o 4
and RZZ can be the sanme or ~' efent) and can al so be a
ring substituent ona@I’"Q?‘gﬁf’&Qﬁf%’dU 'Pégldmef}ﬁl Uéﬂ I’O“ “’t,", bi cyclic

al kyl, or a ~- to 7- nenbered nono- or 9- to J Orrenbered bi cyclic

or unsaturated, and whi ch contai ns
omth_e 15>Ar$ou-ﬂ: Lonsisting of N, O

heterocyclic ring which can be saturated
fromone to three heteroatong sel gctgd f
} en; phenyl,

and S, and Rz20(CH2)r, cmheke

unsubstituted or substit @ WI}’IP}I 0 rr e of kyI C _4 al ko~, y)
hal ogen, trifluoronethyl \ardroxy, @CooH, or CONHR; napht hyI bi phenyl; a 5-
to 7 nbered nono- or a 9&, to 10-nmenbered bi cycllc heterocycllc ring which
can be saturated or 20 unsal[urat ed, and which contains fromone to three
het er oat ons sel ected fromthe group consisti ng of NN, Oand S; C, ~ allyl;

C3_, cycloal kyﬂm\. OfitieC, g?lﬁ @lrﬁyCWaQ éd Ras :j xﬁRf Exﬁmae?s Csmmxfgl kyith

_~ CycC or tri an amnﬂ
hydrogen|3c%‘$11 Klg}‘(?)vcnﬁneég) Qdé/ Hzaal&gﬂ% upen W%Oa‘kb of
hydrogeng (36 6s, qlﬂsyb)as@,_lm ga:rmxmhk:yb 52ﬁzpr7 é% @, THNY dr ox ¥8h ky k3 (&rzﬁéz
and R33 are taken together fo forTn -{CH,)y ,-whefe y is 2 to 5, whil

and R85 dreldefiz)n@dba(br abdHy)7.33 (wrlﬂahek 'RBEH:a)r é.1dalkriH, 0bet7néd—1n).o4 ‘6ar(m

()Y om AHMAYR09Z YO 99 %6&%@\} 1), T 2o b, ek

while R defin or R ="an ar taﬁgntoget et to
form--(@ﬁ%ﬁ?~0f@\ﬂ&b1&Qs Ch #9122 BrH)- Beundh 4491 | e R31 and R3s are defi ned

as above,

~ Example 47
15 3-(3,4-Dimethoxyphenylsulfonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

X 0
o< NH . Tra
HaC 7 AN I ol I
N N N7 “NH,
H 3 H H
HaCO
20 The tile compound was prepared as in Example 35 starting with

3,4-dimethoxybenzenesulfonyl chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-
de) & 10.84 (s, 1H), 9.13 (s, 1H), 8.42 (t, 1H, J = 5.6 Hz), 7.65 (br s, 4H), 7.41 (m, 2H),

7.26 (d. 1H,J =7.5 Hz), 7.05 (d, 1H, J = 9.1 Hz), 6.09 (d, 1H, J = 7.9 Hz), 4.62 (s, 2H),
3.79 (m, 9H).._3.40 (m, 2H), 2.19 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for
25 C, H,NgO,S: 483.3 (M+H). Found: 483.1.



R=is hydrogen, C ~ all 'yl or C6_,0 aryl (C ~)al)tyl ~" is O 1gh MAL20% ¢ om
zero to 4; and mis zero to 2. 29 A conpound of claim 28, wherein Z' is a
coval ent bond or -S02-. 30 A compound of claim28, wherein R2' is

R22( CH2) k) wid¥omkedeH( CH-~) phenyl, or (phenyl)=-CH 10 31 A eamumssdsies
claim28, wherein R2s is C ~ al kyl 3? ASonpound of claim31, wherein R2s
is methyl. 33. A conpound of claing8, erein R28 is hydrogen, C, ~ alkyl,
or benzyl. 3.~. A compound of ci aifpram e8in R is phenyl , benzyl,

1- naphtyl met hxel-fz&m@nmshm SRLINY i ON6-iridYhy 1- PY[ 2 Wk &%tdax b o x e nQ@i NOl i Nyl or
qui nol i nyl net hyl , any. of 3&2 i (?Pél ong}.lé sugs.t tuted by 1-5 of chloro,
nmet hoxy, ' nethyl, 4HPPEATHA 'f‘ﬁap', YN & REF BTG onyl , anino or
di met hyl am no. 3 ~. A conpound of claiml1l, wherein R is 8-quinolinyl,

5- et hyl - 8- qui nol i nyl, 8-quinolipyl nethyl, 5-nethyl-8quinolinvlnethyl)
4-benzo-2, 1, 3-t hi adi azol yl o 5o cfjl orjo- &'t hi ophenyINH Sdal oro-1, 3-di net hyl -4
20 pyrazolyl, pyridyl, @ﬁ\ﬁ i %\);Sy/'r\dyl ’d&}qH i soqut nol i nyl net hyl ,

t et rahydroqui nol i nyl ang t\etrahydtoqui né i nyl hyl".236. A conpound of
claign 1, wherein mand n¥dre each zero and R12, R') R4 and R s are each
hydr ogen. 14 MAY 2002 WD 99126926 1 ~ ~ PGI/ US98/ 25185 37 A conpound of
claim1l, which is one of _ , ) _

3- benzyl sul f Gk ItlgicABPOURG Way prepared as 4y Exampla JSx§tatting | with 2-thiophenesulfony!

L reRHaran B Lt RSOIr NOT SR, o Mez, DMSO:d0 £ 1099 (5 1R, 948 .
zim nocr:]?niqz,ns(;.)k(tmt, hﬁi,]h?sp?/ﬂhﬂim d, ﬁlﬂgseazsxr(dv gul, ﬁgnmkﬁ:v}qmgtﬁ-sgﬁm?ybﬁéjdd@, 1- (
3 S SR D) 5808V, STl SR Wl B, A 10
am nocaftdoriy) fret Tyl HzR 4063 (gi2kDHné;791@, 2H, J = 5.3 Hz), 3.37 (m, 2H), 2.22 (s, 3H).

3- (21 ogghe 3]7,%%% F;(T)@%i% HEObr T BV b 52 95681 (AP0 REhAEY l4ho 1.

am noca yridinone;
3-(2-chl or obenzyl sul f onyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl)
am nocar bonyl met hyl | - 2- pyri di none;
3-(2-bronobenzyl sul f onyl ) am no- 6- n%‘%ﬁﬁplf [482 guani di nooxyet hyl )
15 3-(1-Naphthalenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)

" aminocarbonylmethyl]-2-pyridinone trifluoroacetate

X 0
NPl NH . TeA
(] sWJ;;QLNNo\NJLNH
2
H o H H

The title compound was prepared as in Example 35 starting with 1-naphthalenesulfonyl
chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) & 10.89 (s, 1H), 9.73 (s,
1H), 8.74 (m, 1H), 8.40 (t, 1H, J = 5.6 Hz), 8.21 (m, 2H), 8.08 (m, 1H), 7.67 (m, TH),
7.18 (d, 1H, J = 7.5 Hz), 6.04 (d, 1H, J = 8.0 Hz), 4.55 (s, 2H), 3.77 (t, 2H, J = 5.3 Hz),

3.32 (m, 2H), 2.15 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C, H,,N,O,S: 473.6
25 (M+H). Found: 473.2.




15 ami nocar bonyl met hyi ] - 2- pyri di none; 14 MAY 2002
3-(3-fl uorobenzyl sul fonyl )ram no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl)

am nocar bonyl et hyl ] - 2- pyri di none; !

3- (4- chl or alesvzybseul f onyl ) ami no- 6- net hyI 1- [ (2- guani di nooxy ecksps2518s

am nocar bonyl net hyl ] - 2- pyri di none; 20

3-(2-chl oro-6-fl uorobenzyl sul fonyl£ am nQq- 6- roret hyl - 1- [ ( 2- guani di nooxyet hyl)
am nocar bonyl net hyl ] - 2- pyri di nonef£xampte

3-(2-fl U9f(0’b-¢WWrﬁM'cleQ)fHeﬁWs@?fﬁzj’[%rhm6-16 [n(eZhvl I1- [(7-guamdmooxvethyl)
guani di nooxyet hyl ) am.nocar bon%né 2%% tgy zp eta

3- (4-f 1 uor obenzyl s BrEBRSH ) PLMVHB e GV HEE TR ’f’(’f zr Ae8&fet hyl) 25
am nocar bonyl et hyl ] - 2- pyri di none;

3- (2, 3-di chl orobenzyl sul fonyl ) am pQ-6-net hyl -1-[ 2

guani di nooxyet hyl ) am nocan bopyb mit hyl ] -2- pyri d| n . TFA

3-(3,4-di fl uorobenzyl sul f& %ﬁ S - %ﬂl di nooxyet hyl)
am nocar bonyl et hyl ] - 2- di ndne;!! 30 H

3- (25 4-di chl or obenzyl suf Te ) am To- 6- et hyl - 1- [(2 guani di nooxyet hyl)
am nocar bonyl net hyl ] - 2- pyri di none; 14 MAY 2002 WO 991 26926 138

PCTI US98125185 . ) ) _

3- (2, 5-di chl a"mebtéhfymmwdowys peepfned as inrExample B3] startipg, aiihd-movRasesuHonyl
ammocar bonyl 1- ridi

33, 4 GRBHI FREh OBy PEtTy Qﬁwmw PHSAYIP bl

am nocanpony kgt h 11-2spyAEHI7mMN@td 8 4H), 7.12 ( lH J=75 Hz) 6.99 (s, 2H)r 6.07
L- naght b oﬁ@%ﬁ%ﬁg%@f@ﬁgﬁ@ AP A% QA TSN o
3-(2- rremyimerma Ul N2l D8as] 1381 6-Muss speetdm] (RCHSAES) uajm()fmt@y,H)wN 0,S:
am noca%ggy&ﬁ&y?k rﬁ PYd4 4li none; 3- phenysul f onyl am no- 6- net hyl -

[ (2- guani di nooxye am nocar bonyl methyl]-2 10 pyri di none,
3 (3-chl orophenyl sul f onyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl)

ani nocar bonyl met hyl ] - 2- pyri di none,gygmple 51

15 3-(2-Methylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
' aminocarbonylmethyl)-2-pyridinone trifluoroacetate

O = O
\N P EN
N N™ “NH>

2 The title compound was prepared as in Example 35 starung with o-toluenesulfonyl
chloride (0.019 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) 6 10.89 (s, 1H), 9.27 (s,
1H), 8.43 (t, 1H,J = 5.5 Hz), 7.81 (dd, 1H, J = 7.9 Hz, 1.2 Hz), 7.70 (m, 4H), 7.49 (i,
1H, J = 7.5 Hz, 1.3 Hz), 7.34 (dd, 2H, J = 11 Hz, 8 Hz), 7.19 (d, 1H, J = 7.5 Hz), 6.06 (d,
1H, J = 7.7 Hz), 4.61 (s, 2H), 3.79 (t, 2H, J = 5.2 Hz), 3.36 (m, 2H), 2.61 (s, 3H), 2.18 (s,
25 3H). Mass spectrum (LCMS, ESI) calcd. for C;;H, N.O,S: 437.6 (M+H). Found: 437.1.



3- (4- met hoxyphenyl sul f onyl ) am no- 6- met hyl - 1- [ (2- guani di nooxyet hyl) 14 MAY 2007
am nocar bonyl net hyl ] - 2- pyri di none, 15 N
3- (3, 4-di chl or ophenyl sul fonyl ) am no- 6- net hyl - 1- [ ( 2- guani di nooxyet hyl )
am nocar bowy 9spkdpgl | - 2- pyri di none; PCT/US98/25185
3- (3- bronophenyl sul fonyl ) am no- 6- et hyI881 [ (2- guani di nooxyet hyl)
am nocar bonyl net hyl ] - 2- pyri di none
3- (3, 4-di chl or ophenyl sul fonyl') am ﬁé’ G"Iﬁ{ﬁ h§/‘? 1-[ (2- guani di nooxyet hyl ) 20
gm( nocar E_Q-lrmhm:{iryétﬁy?pw:iﬂdumH?l)ammo -6-methyl-1-[(2- guamdmoor.:'_vlet)h_vl)
4- met hyl phenyl s on et hy
am nocar bonyl met hyﬁlij %yrl Q’gentgyl}? (’X"df'ﬁ&'ﬁ pheﬁﬁpb'dni#g% )am no- 6- met hyl -
- [ (2- guani di nooxyet hyl) ami nocar bonyl et hyl ] 2- pyri di none;
3 (3- net hyl phenyl sul f onyl ) am no 6- S ropyl 1-[(2- %uanl di nooxyet hyl )
ani nocar bonyl net hyl ] - 2- pyr Pdl
3-(3-net hyl phenyl sul f o hw’u\}‘,/r\&/d?rq\lmﬂdhgooxyet hyl )
am nocar bonyl et hyl | - 2- d| none;
3- (3 net hyl phenyl sul f on no- 6- pr opyl - 1 [(2 30
guani di nooxyet hyl ) am nocar bonyI met hyl ] - 2- pyri di none;

3- (3- et hyl henlsulfon ) am no- 6- th -1- - N'- et hyl guanj di et hyl
am( nocar bgng the H?/F?mW%@r‘Vﬁﬁ PigpReed as Eﬁwléééf%@ with°p-xylene-2-saftdnyl )
3-(3- e BX
ami nocarlg (B{]mfg g?pyrl mgﬁem%dgnm’% ka?s/ﬁlq onyg) am n)gel ?‘lreth | -
}1 :; [211(‘;11) 8453(tpﬂlHny|=|ﬁ5 oayz))wuammlsmpxwet(hyLammamcm Hﬁhyﬂ dmuhin) 4.63

yr r ept t he
i backcPIns sl AR P LR H! £, ARCR S o 0 3si BN 18 amf
conpr i sMags specnouCNE, ESH C@bdpfmﬁ-‘dgl'biN&a é666¢M-dDaiFesndf #5b1i ve to
inhibit proteolysis, and a pharnaceutically acceptable carrier or diluent.

39. The pharnaceuti cal conposition of claim38, conprising an anount of
sai d conpound effective to inhibi Exempipsa-like protease. 40. The use of

a conposi ti 8N 29371%%;;')}38’1&9&0%}3&9; Sg-ag-%étggl-qt[(@-ﬁ&l%?ﬁa}yethyl)

15 aminocarbonylmethylj-2-pyridinone trifluoroacetate

The tutle compound was prepared as in Example 35 starting with
2-fluorobenzenesulfonyl chloride (0.020 g, 0.10 mmol). 'H NMR (300 MHz, CD,0D) 6 7.85
(t, 1H, J = 7.5 Hz), 7.63 (m, 1H), 7.43 (d, 1H, J = 7.7 Hz), 7.27 (m, 2H), 6.17 (d, 1H, J =

7.7 Hz), 4.70 (s, 2H), 3.94 (1, 2H, J = 5.0 Hz), 349 (t, 2H, J = 5.0 Hz), 2.29 (s, 3H).
Mass spectrum (LCMS, ESI) caled. for C,,H, N,OSF: 441.5 (M+H). Found: 441.1.



for inhibiting proteolysis in a manmal. 41. The use of clai m 40, \Ahe;léimyazﬂﬂz
trypsin-like protease is iwmhibited. 42. The use of a conposition of claim...
38 for the preparation of a nmedicanent for the treatnment of pancreatitis,

t hr onbosi s,wh96h&3sa, Stroke, restenosis, enphysema or infl apopusnsigs a
manmal . 43. The use of a conposition of 8Q| aim 38 for the preparation of a
medi canent for inhibiting thronbin-induced_pl atel et aggregati on and

clotting of fibrinogen in plasna. Buample 3de of a conmpound of claim1 for

the preparation nf2acREFHoCuRahy [ enly U IR A 10EmE RS 29TR a2y 1Df@0d by addi ng
to the blood. 45. The use of a cogﬁoou?d C}{%gzal r,n.é.for t he redparatlon of a
medi cament SESY HEHABPT Ry DUPHROCLERP Mg Pt 1"&"%9’6%’8‘%& &<t pl ood
by adding to the bl ood. 1 4 MAY 2002 |40 46. The use of a conpound of
claiml for the preparation of a pedicanment for inhibiting thronbus
formation in bl ood by addi'fg fo d. 47. InNd deyjce used in bl ood
col l ection, blood circulatd ﬁ}N NsWQg M}%e. n said device

i ncl udes an effective a t off alt hronmbHn inhi&ti conmpound or

macr gnol ecul e 5 as an ant¥coagul ar?t, ei ther enbedded in) or physically

linked to, one or nore materials that formthe structure of said device,

the i nprovenent conprising enploying as said thronbin inhibitor one or nore
conpounds as &P tiHsd cPmPeYng a3 Preparedrigs e Fixamplst 38| daming 6Withhércklofo-$ai d

ot ood corr BufiRhAeSlicond] Afedl Blos3 o IR, SHORME 306 SonolnhSo38%, o
lﬂ(ra dg\é: P®99f(s,ClHY, m.?lﬁ(s, ml;l@,rsaw (@&Hdees.hqsz)i, 27.7:1 ]giregnmrmha.fr‘tisc(m ir?e), 7.34
Sk it IR A0 Mgt 27 S 0q W aahaR 28080, Rk By A, 0 BoaHy

For mul a $X:HR-3.36-CnRHR2H3/ (sNBH), Q. NH(SRBHL5 Mad spedirurR§LGMS ES) taltdeforof |
wth a Cgffﬁow“.:@)sgtﬁg?ﬂh'<§1+i>ﬁn). ?lo\ﬁ@&r@ﬂ.) R) Rs, Rz) R\, R, RS R, Rb,

R) n and"m*are’as define aim1, ‘and 1 X a
Example 55
15 3-(3-Bromo-6-methoxyphenylsulfonyl)amino-6-methyl-1-[(2-

guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

o.Q Y © NH
7 . TFA
Br S\N | N\)L ~-O« /U\
N N7 “NH,
H o H H

OCHj

) The ttle compound was prepared as in Example 35 starting with 5-bromo-2-
methoxybenzenesulfony! chloride (0.029 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) &
10.88 (s. 1H), 8.67 (s, 1H), 8.45 (t, 1H, J = 5.6 Hz), 7.79 (m, 2H), 7.68 (br s, 4H), 7.24
(d, 1H,J =7.5 Hz), 7.16 (d, IH, J = 8.9 Hz), 6.10 (d, 1H, J = 7.8 Hz), 4.65 (s, 2H), 3.80

(m, SH), 3.37 (m, 2H), 2.19 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for
25 C,8H23N5068Br:_ 533.0 (M+H). Found: 533.0.



20 Rs' is hydrogen or R-Z-, where R and Z are as defined in clai WQMAWMZ
provided that R, Rb and~R are nit hydrogen. | 4 MAr ~U~~ 141 51.
conmpound of claim1, which is 3-(3-nethyl phenyl sul fonyl)am no- 6- net hyl

1- [ ( 2- guawiaisanseeey et hyl ) am nocar bonyl ggt hyl ] - 2- pyri di none RCTAUSIERGHE e,
hydrate, or pharmaceutically acceptabl’e salt thereof.
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(br s, 1H), 9.92 (br s, 1H), 8.44 (d, I1H, J = 2.1 Hz), 8.38 (t, 1H, J = 5.6 Hz), 8.02 (dd, 1H,
7 J=8.5Hz 2.1 Hz), 792 (d, 1H, J = 8.5 Hz), 7.68 (br s, 4H), 7.36 (d, 1H, J = 7.5 Hz),
6.15 (d, 1H, J = 7.9 Hz), 4.58 (br s, 2H), 3.79 (t, 2H, J = 5.4 Hz), 3.38 (m, 2H), 2.22 (s,
3H). Mass spectrum (LCMS, ESI) calcd. for C,;H,,N,0,SCl: 502.0 (M+H). Found: 502.1.

Example 63
15 3-(4-Methylcarbonylaminophenylsulfonyl)amino-6-methyl-1-[(2-
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

0\\ £ NH - TFA
O m /\/O

0 The title compound was prepared as in Example 35 starting with
4-(acetylamino)benzenesulfonyl chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-
de) 6 10.86 (br s, 1H), 10.32 (s, 1H), 9.13 (s, 1H), 8.41 (¢, 1H, J = 5.5 Hz), 7.76 (d, 2H, J
= 8.9 Hz), 7.69 (d, 2H, J = 9.0 Hz), 7.63 (br s, 4H), 7.23 (d, 1H, J = 7.6 Hz), 6.08 (d, 1H,
J = 8.1 Hz), 4.61 (s, 2H), 3.79 (t, 2H, ] = 5.4 Hz), 3.39 (m, 2H), 2.19 (s, 3H), 2.07 (s,

25  3H). Mass spectrum (LCMS, ESI) caled. for C,(H,,N,O,S: 480.2 (M+H). Found: 480.2.

IZ
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ESI) caled. for C,,H,N,O,S: 479.3 (M+H). Found: 479.2.

Example 65
15 3-(4- Triﬂuo-ramethylphenylsizlfonyl)amino-6-methyl-I-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

NH - TFA

e

20 The title compound was prepared as in Example 35 starting with
4-(trifluoromethyl)benzenesulfonyl chloride (0.025 g, 0.10 mmol). 'H NMR (300 MHz,
DMSO-d,) 6 10.92 (s, 1H), 9.73 (s, 1H), 8.40 (t, 1H, J = 5.5 Hz), 8.01 (d, 2H, J = 8.2 Hz),
791 (d, 2H, J = 8.5 Hz), 7.69 (brs, 4H), 7.31 (d, 1H, J = 7.5 Hz), 6.12 (4, 1H, J = 8.0
Hz), 4.59 (s, 2H); 3.78 (t, 2H, J = 5.3 Hz), 2.20 (s, 3H) Mass spectrum (LCMS, ESI)

25  caled. for CgH, N,O,SF;: 491.2 (M+H). Found: 491.2,
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The title compound was prepared as in Example 35 starting with
3-cyanobenzenesulfonyl chloride (0.020 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) &
10.91 (brs, 1H), 9.73 (br s, 1H), 8.40 (t, 1H, J = 5.6 Hz), 8.27 (1, IH, J = 1.6 Hz), 8.09

0 (dd, 1H,J = 7.9 Hz, 1.6 Hz), 7.72 (m, 5H), 7.33 (d, 1H, J = 7.5 Hz), 6.12 (d, 1H, J = 7.6

Hz), 4.59 (s, 2H), 4.10 (br s, 2H), 3.79 (t, 2H, J = 5.3 Hz), 3.38 (m, 2H), 2.21 (s, 3H).
Mass spectrum (LCMS, ESI) calcd. for C;H,,N,0,S: 448.2 (M+H). Found: 449.2.

Example 67
15 3-(4-Methylsulfonylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

Y The tutle compound was prepared as 1n  Example 35 starting with
4-(methylsulfonyl)benzenesulfonyl chloride (0.024 g, 0.10 mmol). 'H NMR (300 MHz,

DMSO-d,) 6 10.87 (s, 1H), 9.78 (s, 1H), 8.40 (t, 1H, J = 5.4 Hz), 8.06 (s, 4H), 7.66 (br s,
4H), 7.32 (d, 1H, J = 7.5 Hz), 6.12 (d, 1H, J = 7.8 Hz), 4.59 (s, 2H), 3.78 (t, 2H, ] = 5.2

Hz), 3.40 (m, 2H), 3.28 (s, 3H), 2.20 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for
25  CH,N0,S,: 501.2 (M+H). Found' 501.1.
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Example 68
3-Dansylamino-6-methyl-1-[(2-guanidinooxyethyl)

aminocarbonylmethylj-2-pyridinone trifluoroacetate

\ O
oNgye NH | 1Ea
- O 57 ' N, ~_ o I
N N N N7 “NH,
I H o H H

The title compound was prepared as in Example 35 starting with dansyl chloride (0.027

g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) & 10.98 (s, LH), 9.66 (s, 1H), 8.39 (m,

3H), 8.20 (d, 1H, J = 7.3 Hz), 7.75 (br s, 4H), 7.58 (m, 2H), 7.25 (d, 1H, ] = 7.6 Hz), 7.16

10 (d, 1H,J = 7.6 Hz), 6.04 (d, 1H, J = 7.7 Hz), 4.59 (s, 2H), 3.79 (t, 2H, J = 5.1 Hz), 3.35

(m, 2H), 2.82 (s, 6H), 2.15 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C,,H,;N,O,S:
516.7 (M+H). Found: 516.2.

Example 69
15 3-(Pentafluorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
+ aminocarbonylmethyl]-2-pyridinone trifluoroacetate

NH

N . TFA
F \S:N/Q/\/U\N/\/O\ )l\
N NH2
H o H H
F F
F

“u The title compound was prepared as in Example 35 starting with
pentafluorobenzenesulfonyl chloride (0.028 g, 0.11 mmol). 'H NMR (300 MHz, CD,0D) §

7.55 (d, 1H, J = 7.6 Hz), 6.27 (d, 1H, J = 7.6 Hz), 4.68 (s, 2H), 3.94 (t, 2H, J = 5.0 Hz),
348 (t, 2H, J = 5.0 Hz), 2.33 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for
C,¢H;N,OSSF,: 513.5 (M+H). Found: 513.1.

25 .-
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The title compound was prepared as in Example 35 starung with

2,5-dichlorobenzenesulfonyl chloride (0.025 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,)

d 10.89 (s, 1H), 9.68 (s, 1H), 8.44 (t, 1H, J = 5.5 Hz), 8.03 (d, 1H, J = 2.1 Hz), 7.70 (m,

‘0D 6H), 7.29 (d, 1H, J = 7.6 Hz), 6.13 (d, 1H, J = 7.9 Hz), 4.65 (s, 2H), 3.80 (t, 2H, J = 5.2

Hz), 3.39 (m, 2H), 2.22 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C,,H,,N,O,SCl,:
491.0 (M+H). Found: 491.1.

Example 71
15 3-(2-Nitrophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

|l . TFA
~N N\)LN/\/ o \NJJ\
H H NH>
H
NO»
J The title compound was prepared as in Example 35 starting with 2-nitrobenzenesulfony!

chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, CD,0D) § 8.00 (dd, !H, J = 7.6 Hz,

1.7 Hz), 7.91 (dd, 1H, J = 7.8 Hz, 1.4 Hz), 7.77 (m, 2H), 7.59 (d, 1H, ] = 7.6 Hz), 6.26

(dd, 1H, J = 7.7 Hz, 0.8 Hz), 4.70 (s, 2H), 3.92 (t, 2H, J = 5.2 Hz), 348 (t,2H, J = 5.2

Hz), 2.31 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C|;H, N,0,S: 468.5 (M+H).
25 Found: 468.1.
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The title compound was prepared as in Example 35 starting with 4-nitrobenzenesulfonyl
chloride (0.022 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) & 11.17 (s, 1H), 8.43 (d,
4H, ] = 8.9 Hz), 8.12 (d, 4H, J = 8.9 Hz), 7.84 (m, 4H), 7.60 (d, 1H, J = 7.6 Hz), 6.34 (d,

10 1H,J= 7.8 Hz), 4.63 (s, 2H), 3.82 (m, 2H), 3.38 (m, 2H), 2.29 (s, 3H). Mass spectrum
(LCMS, ESI) caled. for C,,H,,N,O,,S,: 653.6 (M+H). Found: 653.1.

Example 73
3-(2,5-Dimethoxyphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
15 aminocarbonylmethyl]-2-pyridinone trifluoroacetate

oL O NH
N « TFA
HaC \N/Q/\/lkN/\/o\
C

Ha

The title compound was prepared as in Example 35 starting with
20  2,5-dimethoxybenzenesulfonyl chloride (0.023 g, 0.10 mmol). 'H NMR (300 MHz, CD,0OD)
8 7.38 (d, 1H, J = 7.7 Hz), 7.35 (d, 1H, J = 2.8 Hz), 7.12 (dd, 1H, J = 9.0 Hz, 2.8 Hz),

7.04 (d, 1H, J = 9.0 Hz), 6.13 (d, 1H, ] = 7.7 Hz), 4.73 (s, 2H), 3.95 (t, 2H, J = 5.0 Hz),
3.83 (s, 3H), 3.76 (s, 3H), 3.50 (1, 2H, J = 5.1 Hz), 2.26 (s, 3H). Mass spectrum (LCMS,
ESI) calcd. for C,;H,,N,O,S: 483.6 (M+H). Found: 483.1.
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The title compound was prepared as in Example 35 starting with 4-n-
propylbenzenesulfonyl chloride (0.022 g, 0.10 mmol). '"H NMR (300 MHz, CD,0D) & 7.70

(m, 2H), 7.47 (4, 1H, J = 7.6 Hz), 7.30 (d, 2H, ] = 7.9 Hz), 6.19 (d, 1H, J = 7.7 Hz), 4.70

10 (s, 2H), 3.93 (t, 2H, J = 5.0 Hz), 3.48 (t, 2H, J = 5.0 Hz), 2.63 (t, 2H, J = 7.6 Hz), 2.29 (s,

3H), 1.63 (sextet, 2H, J = 7.5 Hz), 0.92 (t, 3H, J = 7.3 Hz). Mass spectrum (LCMS, ESI)
caled. for C,;H,,N,O,S: 465.6 (M+H). Found: 465.2.

Example 75
15 3-(2-Methyl-5-nitrophenylsulfonyl)amino-6-methyl-1-[(2-
guanidihooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

~ The utde compound was prepared as in Example 35 starting with 2-methyl-5-
nitrobenzenesulfonyl chloride (0.024 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) & 11.04

(s, 1H), 9.87 (s, 1H), 8.45 (d, 1H,J = 2.5 Hz), 8.38 (¢, 1H,J = 5.5 Hz), 8.30 (dd, 1H, J =
8.4 Hz, 2.5 Hz), 7.77 (br s, 4H), 7.65 (d, 1H, J = 8.5 Hz), 7.32 (d, 1H, J = 7.5 Hz), 6.12
(d, 1H, J = 7.6 Hz), 4.55 (s, 2H), 3.78 (t, 2H, J = 5.3 Hz), 3.32 (m, 2H), 2.75 (s, 3H), 2.19

25 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C ;H,,N,O,S: 482.5 (M+H). Found:
482.1. T
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(s, 2H), 3.80 (t, 2H, J = 5.2 Hz), 3.36 (m, 2H), 2.21 (s, 3H). Mass spectrum (LCMS, ESI)
caled. for C ;H, N,OSF;: 491.5 (M+H). Found: 491.1.

Example 77
15 3-(2,3-Dichlorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

20 The tide compound was prepared as in Example 35 starting with
2,3-dichlorobenzenesulfonyl chloride (0.023 g, 0.09 mmol). 'H NMR (300 MHz, DMSO-d,)

0 11.02 (s, 1H), 9.58 (s, 1H), 8.45 (t, 1H, J = 5.5 Hz), 7.97 (dd, 1H, J = 8.0 Hz, 1.3 Hz),
791 (dd, 1H, J = 8.1 Hz, 1.3 Hz), 7.77 (br s, 4H), 7.50 (t, 1H, J = 8.0 Hz), 7.24 (d, 1H, J
=17.5 Hz), 6.10 (d, IH, J = 7.7 Hz), 4.63 (s, 2H), 3.80 (t, 2H, J = 5.2 Hz), 3.36 (m, 2H),

25 2.21 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C,H,,N,O.SCl,: 491.0 (M+H).
Found: 491.1.
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TP LIRS Oy £5609°8 ! i bt s, 11), 8.4 o, 1H, T = 5.5 Hz), 7.98 (dd, 1H, J = 7.9 Hz,
) 1.6 Hz), 7.75 (m, 5H), 7.51 (m, 2H), 7.26 (d, 1H, ] = 7.5 Hz), 6.11 (4, 1H, J = 7.7 Hz),

4.63 (s. 2H), 3.80 (t, 2H, J = 5.3 Hz), 3.36 (m, 2H), 2.21 (s, 3H). Mass spectrum (LCMS,
ESI) calced. for C,H, N,OSF,: 507.5 M+H). Found: 507.1.

() -1 L od Rk - &FA) -1 | 94 098$& () - gH

Example 79
15 3-(4-(3-Chloro-2-cyanophenoxy)phenylsulfonyl)amino-6-methyl-1-[(2-
guanidinooxyethyl)aminacarbonyl_ngethyl]-Z-pyridinone trifluoroacetate

X
| 2P H. 1Fa
N N” “NH,
H H H
o)
0

20 | The tude compound was prepared as in Example 35 starting with 4-(3-chloro-2-
cyanophenoxy)benzenesulfonyl chloride (0.032 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-

de) & 10.95 (s, 1H), 9.43 (s, 1H), 8.43 (1, 1H, J = 5.3 Hz), 7.89 (d, 2H, J = 8.7 Hz), 7.72

(m, SH), 7.57 (d, 1H, J = 8.1 Hz), 7.30 (m, 3H), 7.11 (d, 1H, J = 8.4 Hz), 6.11 (4, 1H, J =
7.7 Hz), 4.61 (s, 2H), 3.79 (t, 2H, J = 5.0 Hz), 3.34 (m, 2H), 2.20 (s, 3H). Mass spectrum
25  (LCMS, ESI) caled. for C,,H,,N,0SCl: 574.0 (M+H). Found: 574.1.
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" 394090782 (O, 1B OBNNE, (B1), BLLO&, ()5 U'= $BOYR), @104 MMdl AR (3 8.9 HEOSE k),
"N 7.69 (m, SH), 7.36 (m, 1H), 7.23 (d, 1H, J = 7.6 Hz), 6.10 (d, 1H, ] = 7.7 Hz), 4.63 (s,
2H), 3.80 (t, 2H, J = 5.0 Hz), 3.37 (m, 2H), 2.20 (s, 3H). Mass spectrum (LCMS, ESI)
calcd. for C,,H,,N,O,SCIF: 475.0 (M+H). Found: 475.1.

Example 81
15 3-(5-Chloro-2-methoxyphenylsulfonyl)amino-6-methyl-1-[(2-
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

The ttle compound was prepared as in Example 35 starting with 5-chloro-2-
methoxybenzenesulfonyl chloride (0.025 g, 0.11 mmol). 'H NMR (300 MHz, DMSO-d) 8

10.89 (s, 1H), 8.67 (s, 1H), 8.44 (t, 1H, J = 5.4 Hz), 7.68 (m, 6H), 7.23 (m, 2H), 6.10 (d,
1H, J = 7.8 Hz), 4.65 (s, 2H), 3.79 (m, 5H), 3.38 (m, 2H), 2.19 (s, 3H). Mass spectrum
(LCMS, ESI) caled. for C,;H,,N,0,SCl: 487.0 (M+H). Found: 487.1.

25
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The title compound was prepared as in Example 35 starting with 2-methoxy-5-
methylbenzenesulfonyl chloride (0.023 g, 0.11 mmol). 'H NMR (300 MHz, DMSO-d,) &
10.88 (s, 1H), 8.45 (t, 1H, J = 5.5 Hz), 8.29 (s, 1H), 7.68 (br s, 4H), 7.58 (d, 1H, J = 1.9

‘" Hz), 7.40 (dd, 1H, J = 8.5 Hz, 1.9 Hz), 7.20 (d, 1H, J = 7.6 Hz), 7.07 (4, 1H, J = 8.5 Hz),
7.16 (d, 1H, J = 8.9 Hz), 6.07 (d, 1H, J = 7.7 Hz), 4.65 (s, 2H), 3.80 (m, 5H), 3.39 (m,
2H), 2.27 (s, 3H), 2.17 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C,;H,,N,OS:
467.6 (M+H). Found: 467.1.

15 ~ Example 83
3-(4-Phenylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

Mog;()i/vo JI
‘f

The ttle compound was prepared as in Example 35 starting with
4-phenylbenzenesulfony! chloride (0.026 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-d,) &
10.90 (s, 1H), 9.41 (s, 1H), 8.42 (t, 1H,J =54 Hz), 791 (d, 2H. ] = 8.5 Hz), 7.83 (d, 2H,
J = 8.5 Hz), 7.71 (m, 6H), 7.46 (m, 3H), 7.31 (d, 1H, ] = 7.6 Hz), 6.11 (d, IH, J = 7.7

25 Hz), 4.61 (s, 2H), 3.76 (1, 2H, J = 5.0 Hz), 3.37 (m, 2H), 2.19 (s, 3H). Mass spectrum
(LCMS, ESI) calcd. for C,,H,(N,O,S: 499.6 (M+H). Found: 499.2.

20
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0% u- u&fehay I BhorR % 003 "¢, %.1 L Qitorf.) 1 XavR Q%60 ME2, Dﬂ;&"é -d) & 10.93 (s, 1H),

9.76 (s, 1H), 8.44 (1, 1H,J = 5.5 Hz), 7.67 (br s, 4H), 7.46 (d, 1H, J = 4.1 Hz2), 7.34 (d,
1H,J = 7.5 Hz), 7.18 (d, 1H, J = 4.1 Hz), 6.16 (d, 1H, J = 7.7 Hz), 4.64 (s, 2H), 3.80 (t,
2H, J = 5.2 Hz), 3.38 (m, 2H), 2.24 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for
CsH ;NOS,Cl: 463.0 (M+H). Found: 463.1.

20

Example 85
15 3-(6-Chloronaphthalene-2-sulfonyl)amino-6-methyl-1-[(2-
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

“/ q Ao, JL“ A

2v The title compound was prepared as in Example 35 starting with
2-(6-chloro)naphthalenesulfonyl chloride (0.026 g, 0.10 mmol). 'H NMR (300 MHz, DMSO-
d,) & 10.87 (s, 1H), 9.53 (s, 1H), 8.53 (s, 1H), 8.38 (t, 1H, J = 5.5 Hz), 8.17 (m, 2H), 8.05
(d, 1H, J = 8.8 Hz), 7.91 (dd, 1H, ] = 8.7 Hz, 1.8 Hz), 7.68 (m, 5H), 732 (d, I1H, I = 7.6
Hz), 6.09 (d, 1H, J = 7.9 Hz), 4.56 (s, 2H), 3.76 (1, 2H, J = 5.2 Hz), 3.36 (m, 2H), 2.17 (s,
25  3H). Mass spectrum (LCMS, ESI) calcd. for C, H,,N,O,SCl: 507.0 (M+H). Found: 507.1.
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bromo)naphthalenesulfonyl chioride (0.033 g, 0.11 mmol). 'H NMR (300 MHz, DMSO-d,) §
10.85 (s, 1H), 9.53 (s, 1H), 8.52 (s, 1H), 8.38 (1, 1H, J = 5.4 Hz), 8.33 (s, 1H), 8.11 (d,
' 1H,J] = 8.8 Hz), 8.04 (d, 1H, J = 8.8 Hz), 7.90 (dd, 1H, J = 8.7 Hz, 1.6 Hz), 7.79 (dd, 1H,
J = 8.8 Hz, 1.8 Hz), 7.66 (br s, 4H), 7.32 (d, 1H, J = 7.6 Hz), 6.08 (d, 1H, J = 7.7 Hz),
4.56 (s, 2H), 3.76 (t, 2H, J = 5.2 Hz), 3.39 (m, 2H), 2.17 (s, 3H). Mass spectrum (LCMS,
ESI) calcd. for C,,H,;N(OSBr: 553.0 (M+H). Found: 553.0.

15 ~ Example 87
3-(3-Btomophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2<pyridinone trifluoroacetate

The title compound was prepared as in Example 2 starting with
3-bromobenzenesulfonyl chloride (0.128 g, 0.501 mmol). 'H-NMR (300 MHz, CD,0D) &
7.98 (t, 1H, J = 1.8 Hz), 7.75 (m, 2H), 7.50 (d, 1H, J = 7.6 Hz), 7.40 (t, 1H, ] = 8.0 H2),
6.22 (d, 1H, J = 7.6 Hz), 4.69 (s, 2H), 3.93 (t, 2H, J = 5.2 Hz), 3.49 (t, 2H, ] = 5.2 Hz),

25 231 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C;H,,N(O,SBr: 501.5 (M+H).
Found: 501.3. ~
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, The title compound was prepared in a manner analogous to Example 30. 'H-NMR
20 (300 Hz, CD,0D) 6 9.32 (br s, 1H), 8.62-8.30 (m, 4H), 7.73-7.70 (m, 1H), 7.28 (br s, 1H),

6.12 (d, J = 6.6 Hz, 1H), 4.62 (s, 2H), 3.64 (br s, 2H), 3.37 (br s, 2H), 2.23 (s, 3H). Mass
spectrum (LCMS, ESI) calcd. for C,0H,,SO,N,: 474.4 (M+H); Found: 474.3.
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The title compound was prepared in a manner analogous to Example 30. 'H-NMR
(300 Hz, CD,0D) 6 8.89 (d, J = 2.2 Hz, 1H), 8.30(dd, J = 1.3, 7.3 Hz, 1H), 8.17-8.16 (m,
20 1H), 8.10 (dd, J = 1.3, 7.0 Hz, 1H), 7.62 (t, ] = 7.4 Hz, 1H), 7.50 (d, J = 7.6 Hz, 1H),

6.09 (d. J = 7.1 Hz, 1H), 4.59 (s, 2H), 3.90 (t, J = 5.1 Hz, 2H), 2.55 (s, 3H), 2.19 (S, 3H).
Mass spectrum (LCMS, ESI) caled. for C,H,SO,N,: 488.5 (M+H); Found 488.5.
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butoxycarbonyl)] [2-(guanidinooxyethyl)aminocarbonylmethyl]}-2-pyridinone
To a stirred reaction mixture of 2-mercaptopyridine (500 mg, 4.5 mmol) and IN HCl (5

10 mlL) at O °C, was bubbled in chlorine gas for 1hr. The reaction mixture was extracted with

methylene chloride (3 x 50 mL), dried (Na,SO,), and concentrated to yield a clear oil, which
was used immediately. N,N-Dimethylaminopyridine (200 mg) is added to a stirred reaction
mixture of 2-pyridinesulfonyl chloride (50mg, 0.178 mmol), and 3-amino-6-methyl-1-{[N,N’-
di(tert-butoxycarbonyl)] [3-(guanidinooxyethyl)aminocarbonyl]}-2-pyridinone (78 mg, 0.162

15 mmol), as prepared in step 3 of Example 30, in methylene chloride (2 mL). Reaction mixture
was stirred 16 hrs, concentrated in vacuo and purified on silica gel column chromatrography
(4% methanol / 96% methylene chloride) to give the title compound as a white solid (34 mg,
30% yield). Mass spectrum (LCMS, ESI) caled. for C,iH,,SO,N,: 624.6 (M+H), Found
624.1.

20 2. 3-(2-Pyridinylsulfonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone trifluoroacetate

To a stirred reaction mixture of 3-(2-pyridinylsulfonyl)amino-6-methyl-1-{[N,N’-

di(tert-butoxycarbonyl)] [2-(guanidinooxyethyl)aminocarbonylmethyl}}-2-pyridinone (34 mg,
0.055 mmol) in methylene chloride (1 ml) was added trifluoroacetic acid (0.5 mL). The

25  reaction was stirred at ambient temperature for 2 hr, and was purified on a Waters Sep-Pak (2g)
(10% methanol / 89% methylene chloride, 1% trifluoroacetic acid), to yield the title compound

as a yellow solid (9 mg, 39% yield). 'H-NMR (300 Hz, CD,0D) & 8.92 (s, 1H), 8.70 (br s,

1H), 8.15 (d, J = 8.0 Hz, 1H), 7.57-7.49 (m, 2H), 6.23 (d, J = 7.6 Hz, 1H), 4.67 (s, 1H),
3.91 (1, ] = 5.0 Hz, 2H), 3.47 (t, J = 5.0 Hz, 2H), 2.30 (s, 3H). Mass spectrum (LCMS,
30  ESI) calcd. for C,;H,,SO/N,: 424.4 (M+H); Found 424.1.
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The title compound was prepared in a manner analogous to Example 92. 'H-NMR
(300 Hz. CD,0D) 6 8.92 (br s, 1H), 8.70 (br s, 1H), 8.16 (d, J = 8.0 Hz, 1H), 7.57-7.49

(m, 2H), 6.23 (d, J = 7.6 Hz, 1H), 4.67 (s, 2H), 3.9 (t, J = 5.0 Hz, 2H), 3.47 (t, ] = 5.0 Hz,
0 2H), 2.30 (s, 3H). Mass spectrum (LCMS, ESI) caled. for C,H,,SON,: 424 4 (M+H);
Found 424.1.

Example 94
3-(4-Ethylphenylsulfonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)
15 aminocarbonylmethyl]-2-pyridinone trifluoroacetate

NH
\\ 5 . TFA
/Q/\)J\N/\/O\

The title compound was prepared as in Example 2 starting with 4-ethylbenzenesulfonyl
0 chloride (0.102 g, 0.498 mmol). 'H NMR (300 MHz, CD,0D) & 7.71 (d, 2H, J = 8.4 Hz),

7.47 (d. 1H, J = 7.6 Hz), 7.31 (d, 2H, J = 8.4 Hz), 6.19 (dd, 1H, J = 7.7 Hz, 0.5 Hz), 4.7]
(s, 2H), 3.93 (t, 2H, J = 5.1 Hz), 348 (t, 2H, J = 5.1 Hz), 2.68 (q, 2H, J = 7.6 Hz), 2.29
(s, 3H), 1.22 (t, 3H, J = 7.6 Hz). Mass spectrum (LCMS, ESI) caled. for C,;H,,N.O,S:
450.5 (M+H). Found: 451.2.

25
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Example 96
3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-[(2-guanidinooxyethyl)
15 aminocarbonylmethyl]-2-pyridinone hydrochloride

1. 3-Cyano-6-isopropyl-2(1H)-pyridinone: A solution of 3-cyano-6-methyl-
20 2(1H)-pyridinone (10.0 g, 74.6 mmol) in anhydrous tetrahydrofuran (100 mL) was cooled to

-78°C under nitrogen and reacted slowly with lithium diisopropylamide solution (40 mL of 1.4

M and 85 mL of 2.0 M, 226 mmol total) via syringe. After warmung to 0°C and stiring 2

hours, methyl iodide (10 mL, 160 mmol) was added and the reaction stirred 18 hours at
ambient temperature. The reaction was poured into 0.67 N NaOH (300 mL), the phases
25 separated. the aqueous layer washed with diethyl ether, and the combined organic layers
extracted with water. The combined aqueous layers were acidified to pH 4 with 6 N HC! and
extracted with methylene chloride, and the methylene chloride layer was washed w-ith brine,
dried over Na,SO,, and filtered. The filtrate was concentrated in vacuo and the residue purified
by flash column chromatography (1:! methylene chloride : ethyl acetate) giving the title
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LT#lOO/@gﬁl&x)aﬁon, washed with water, then air and vacuum dried giving the title compound (2.83 g,

87%) as a white solid. 'H NMR (300 MHz, CDCl,) & 13.67 (s, 1H), 12.75 (br s, 1H), 8.56

(d, 1H, J = 7.5 Hz), 6.56 (dd, 1H, J = 7.6 Hz, 1.6 Hz), 3.02 (septet, 1H, J = 6.9 Hz), 1.41]
(s, 3H), 1.39 (s, 3H).

15 3. 3-(Benzyloxycarbonyl)amino-6-isopropyl-2(1H)-pyridinone: 3-Carboxy-6-
1sopropyl-2(1H)-pyridinone (2.82 g, 15.6 mmol), as prepared in the preceding step,
diphenylphosphoryl azide (3.50 mL, 16.2 mmol), and triethylamine (2.30 mL, 16.5 mmol)
were refluxed in 1,4-dioxane (100 mL) for 16 hours. Benzyl alcohol (1.65 mL, 15.9 mmol)
and addiuonal triethylamine (2.40 mL, 17.2 mmol) were added and the reaction refluxed

20  another 24 hours. After concentrating the reaction mixture in vacuo, the residue was dissolved
in methylene chloride, washed with pH 1 brine, saturated NaHCO,. and pH 7 brine, dried over
MgSO,, and filtered. The evaporated filtrate was then purified by flash column
chromatography (gradient elution, 10% to 25% ethyl acetate in methylene chloride) giving the

title compound as a light yellow solid (1.10 g, 25%). 'H NMR (300 MHz, CDCl,) 8 11.61 (br

25 s, 1H), 8.05 (br d, 1H, J = 7.2 Hz), 7.67 (s, 1H), 7.39 (m, 5H), 6.08 (d, 1H, J = 7.7 Hz),
5.21 (s, 2H), 2.80 (septet, 1H, J = 6.9 Hz), 1.28 (s, 3H), 1.26 (s, 3H).
4. 3-(Benzyloxycarbonyl)amino-6-isopropyl-1-(tert-
butoxycarbonylmethyl)-2-pyridinone: 3-(Benzyloxycarbonyl)amino-6-isopropyl-2(1H)-
pyridinone (1.10 g, 3.84 mmol), as prepared in the preceding step, was dissolved in

30 anhydrous tetra.l'_xydrofuran (30 mL) and cooled to 0°C under nitrogen. A 1.0 M solution of

lithium bis(trimethylsilyl)amide in hexanes (4.2 mL, 4.2 mmol) was added via syringe and the
reaction stirred for one hour. rert-Butylbromoacetate (0.70 mL, 4.3 mmol) was then added via
syringe and the reaction stirred at ambient temperature for 16 hours. After concentration in
vacuo, the crude product was purified by flash column chron;natozraphy (1:1 hexane:ethyl
35  acetate) giving the title compound as a pale yellow oil (1.38 g, 90%). 'H NMR (300 MHz,

CDCl,) 8 8.00 (br d, 1H, J = 7.8 Hz), 7.78 (s, 1H), 7.36 (m, 5H). 6.15 (d, 1H, J = 7.9 Hz),
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methylene chloride (5 mL) was added and the reaction stirred at ambient temperature for 16
hours. After evaporation in vacuo, the crude product was dissolved in methylene chloride,
washed with 10% aqueous citric acid, saturated NaHCO,, and brine, dried over MgSO,, and
filtered. The evaporated filtrate gave the title compound (1.24 g, 88%) as a tan solid. '"H NMR

20 (300 MHz, CbCl3) & 7.65 (m, 2H), 7.58 (br s, 1H), 7.46 (d, 1H, J = 7.8 Hz), 7.33 (m, 2H),

6.08 (d, 1H, J = 7.9 Hz), 4.69 (s, 2H), 2.67 (m, 1H), 2.38 (s, 3H), 1.41 (s, 9H), 1.22 (s,
3H), 1.19 (s, 3H).
7. 3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-(carboxymethyl)-2-
pyridinone: 3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-(tert-butoxycarbonyimethyl)-2-
25 pyridinone (1.24 g, 2.95 mmol), as prepared in the preceding step, was dissolved in methylene
chioride (20 mL) and reacted with trifluoroacetic acid (8 mL) at ambient temperature for 2
hours. After evaporation in vacuo, the crude product was dissolved in methylene chloride,
washed with pH 7 buffer and brine, dried over MgSO,, and filtered. Evaporation of the filtrate
gave the title compound (0.72 g, 67%) as a light yeliow solid. Mass spectrum (LCMS, ESI)
30 caled. for C,;H,(N,0O.S: 365.4 (M+H). Found: 365.1.
8. 3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-{[N,N’-di(tert-
butoxycarbonyl)]-2-(guanidinyloxyethyl)aminocabonylmethyl}-2-pyridinone:
3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-(carboxymethyl)-2-pyridinone (0.71 g, 1.95
mmol), as prepared in the preceding step, Castro’s reagent (BOP, 0.905 g, 2.05 mmol), and
35  [N,N’-dittert-butoxycarbonyl)] 2-aminoethoxyguanidine (0.710 g, 2.00 mmol), as prepared in
step 4 of Example 2, were dissolved in methylene chloride (40 mL) and reacted with
triethylamine (0.75 mL, 5.4 mmol) at ambient temperature for 3 days. After concentration in
vacuo, the crude product was dissolved in methylene chloride, washed with 10% aqueous citric
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i?gb'sly&%%g/ﬁ?% %ﬁ@?&&g,#é%gﬁﬁgﬁmgw& %&D}II% methylene chionide) giving the

& 109&' itle ompaill {s)a 15y 62 K EMHdT030% 14%) NEDBAVIR! (380G MHz, CDCl,) 8 9. 15 (s,
|1QCV@&' ) - 85#4}(()(y&l %@ [s#lOfV##&' 5) 10}‘:{&' N 10%&'7(% WE&EO 79“_{2 25
10",/ % by dglod 1-P-Ho#169dm( $H) % 6q bk 190 &t S do )
110% &rﬁ,)zﬁ '6.046/ (d,(1aR41= 7IDH@, 1486 (% 2H); HIODOGRORIY, )3-38@dd] QHVMB= (88 Hz
5.0 Hz), 2.86 (m, 1H), 2.38 (s, 3H), 1.52 (s, 9H), 1.47 (s, 9H), 1.20 (s, 3H), 1.17 (s, 3H).
9. 3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-{2-
(guanidinyloxyethyl)aminocabonylmethyl}-2-pyridinone hydrochloride:
3-(3-Methylphenylsulfonyl)amino-6-isopropyl-1-{ [N,N’-di(tert-butoxycarbonyl)}-2-

10  (guanidinyloxyethyl)aminocabonylmethyl}-2-pyrnidinone (0.70 g, 1.05 mmol), as prepared in
the preceding step, was dissolved in methylene chloride (10 mlL) and reacted with
trifluoroacetic acid (5 mL) at ambient temperature for 2.5 hours. The evaporated crude product
was lyophilized from acetonitrile/water, purified by flash column chromatography (gradient
elution, 10% to 20% methanol in methylene chloride saturated with gaseous ammonia), and

15 evaporated from 4 N HClI in ethanol (20 mL) giving the title compound as a white solid (0.36

g, 68%). 'H NMR (300 MHz, DMSO-d,) 6 10.91 (br s, 1H), 9.34 (brd s, 1H), 8.49 (t, 1H,
J = 5.5 Hz), 7.65 (m, 6H), 7.43 (m, 2H), 7.28 (d, 1H, J = 7.8 Hz), 6.14 (d, 1H, J = 7.9
Hz), 4.69 (s, 2H), 3.79 (t, 2H, J = 5.3 Hz), 3.38 (m, 2H), 2.79 (m, 1H), 2.35 (s, 3H), 1.13

(s, 3H), 1.08 (s, 3H). Mass spectrum (LCMS, ESI) calcd. for C,,H,;N,O,S: 465.5 (M+H).
20 Found: 465.1. -

Example 97
3-(3-Methylphenylsulfonyl)amino-6-ethyl-1-[(2-
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

= NH

The title compound was prepared in a manner analogous to Example 96. 'H-NMR
(300 MHz, DMSO-d;) & 10.92 (s, 1H), 9.32 (s, 1H), 8.42 (1, J = 5.6 Hz, 1H), 7.71 (br s,

30 4H), 7.67 (s, 1H), 7.64 (t,J = 3.0 Hz, 1H), 742 (d, ] = 6.1 Hz, 1H), 7.29 (d, J = 7.7 Hz,
1H), 6.07 (d, J = 7.8 Hz, 1H), 4.62 (s, 2H), 3.79 (t, J = 5.4 Hz, 2H), 3.34 (1, J = 5.6 Hz,
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10 The title compound was prepared in a manner analogous to Example 96. 'H NMR

(300 MHz, DMSO-d,) 6 11.25 (s, 1H), 9.32 (s, 1H), 8.48 (t, 1H, J = 5.5 Hz), 7.91 (brs,

4H), 7.63 (m, 2H), 7.42 (m, 2H), 7.29 (d, 1H, J = 7.7 Hz), 6.07 (d, 1H, J = 7.7 Hz), 4.61
(s, 2H), 3.81 (t, 2H, J = 5.3 Hz), 3.35 (m, 2H), 2.45 (t, 2H, J = 7.7 Hz), 2.35 (s, 3H), 1.50
(sextet, 2H, J = 7.5 Hz), 0.89 (t, 3H, J = 7.3 Hz). Mass spectrum (LCMS, ESI) calcd. for

15  C,H,N,0.S: 465.5 (M+H). Found: 465.1.

H
. TFA
N\i l
H/\/O\” NH

Example 99
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-N"'-
methylguanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone hydrochloride

N N Ill NH

’S/ -

™% N/\g’ ~"0 \H‘/
P H

A solution of 3-(3-methylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmeihyl]-2-pyridinone hydrochloride (0.2 g, 0.42 mmol), as prepared in step 5

25 of Example 5, in N,N-dimethylformamide (6 mL) was treated with sodium bicarbonate (0.78
g, 9.2 mmol) followed by methyl iodide (0.32 mL, 5 mmol) and allowed to stir at room
temperature for 2.5 h. The reaction mixture was evaporated under fugh vacuum and the residue

was treated with brine and adjusted to pH 1 with IM HCI. The insoluble material was collected

by filtration. The aqueous layer was extracted with methylene chloride (5 x). The combined

20
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0 0 0
0% 5 B RIS, Pt P et s e R ey g wpe
Z" 109& eand:(l&aﬂsﬂg{&sa))- 'HONMR (300 MHz, DMSO-d,) § 9.30 (s, 1H), 8.85 (1, J = 5.3 Hz,
1H), 8.14 (s, 4H), 7.61-7.66 (m, 2H), 7.39-7.44 (m, 2H), 7.23 (d, J = 7.6 Hz, 1H), 6.08
(d, J = 8.2 Hz, 1H), 4.67 (m, 2H), 3.91 (t, J = 5.1 Hz, 2H), 3.39 (m, 2H), 3.28 (s, 3H),
2.35 (s, 3H), 2.19 (s, 3H). Mass spectrum (LCMS, ESI) clacd. for C, ;H,,N,O.S: 451 (M +
10  H); Found: 451.2. MS-MS of 451.2 peak gave 408.9 (M - C(=NH)NH).

Example 100
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-{(2-N"'-
ethylguanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone hydrochloride

AN
QL | N\/ﬁ\ ° JLH . HCI
N NTSNT SNH
H H 2
0 §

The title compound was prepared in a manner analogous to Example 99. 'H NMR

(300 MHz, DMSO-d,) 8 9.26 (br s, 1H), 8.55 (1, 1H, J = 5.2 Hz), 7.95 (br s, 4H), 7.64 (m,

20 2H), 7.42 (m, 2H), 7.24 (d, 1H, J = 7.5 Hz), 6.08 (d, 1H, J = 7.7 Hz), 4.63 (s, 2H), 3.87

(br t, 2H, J = 5.0 Hz), 3.66 (q, 2H, J = 6.9 Hz), 2.35 (s, 3H), 2.19 (s, 3H), 1.09 (t, 3H, J =

6.9 Hz). Mass spectrum (LCMS, ESI) calcd. for C,0H,,N.O,S: 4655 (M+H). Found:
465.1. MS-MS of 465.1 peak gave 423.0 (M - C(=NH)NH).

15

25 Example 101
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-N"'-
benzylguanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone hydrochloride

al [ H.
Us‘ﬁmﬁ/\/o\"‘/m”“:m

s mann
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The title compound was prepared in a manner analogous to Example 99. 'H NMR
(300 MHz. CDCl,/CD,0D) 6 7.64 (m, 2H), 7.42 (d, 1H, J = 7.7 Hz), 7.36 (m, 2H), 6.11 (d,

1H, J = 7.7 Hz), 4.70 (s, 2H), 3.58 (t, 2H, J = 7.3 Hz), 3.49 (t, 2H, J = 49 Hz), 2.39 (s,
3H), 2.30 (s, 3H), 1.64 (m, 2H), 1.36 (m, 4H), 0.95 (t, 3H, J = 7.2 Hz). Mass spectrum

15 (LCMS, ESI) calced. for C,,H,,N,O,S: 493.6 (M+H). Found: 493.3. MS-MS of 493.3 peak
gave 452.0 (M - C(=NH)NH).

Example 103
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-N-
20 methylguanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone trifluoroacetate

O//S\\’O i N/\E \/\o/\m\
= H
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flash chromatography (0-4% ethyl acetate in methylene chloride) to give the title compound as a
10  white solid (385 mg, 41%). 'H-NMR (300 MHz, CDCl,) § 7.36 (m, 5H), 5.30 (br s, 1H),
5.11 (s, 2H), 4.12 (t, J = 5.0 Hz, 2H), 3.50 (t, J = 5.0 Hz, 2H), 3.07 (s, 3H), 1.48 (s, 9H),
1.43 (s, 9H).
2. [N,N’-Di(tert-butoxycarbonyl)] 2-aminoethoxy-N-methylguanidine
A mixture of [N,N’-di(tert-butoxycarbonyl)] 2-(benzyloxycarbonylamino)ethoxy-N-
15 methylguanidine (700 mg, 1.5 mmol), as prepared in the preceding step, 10% Pd/C (70 mg) in
methanol (20 mL) and chloroform (5 mL) was hydrogenated under hydrogen (balloon) for 1h.
The catalyst was removed by filtration through Celite, the filtrate was concentrated in vacuo.
The residue was purified by flash chromatography (95 : 5 methylene chloride : methanol
saturated with ammonia) to give the title compound as a colorless foam (250 mg, 50%). 'H-

20 NMR (300 MHz, CDCl,)) 8 4.14 (t,J = 5.0 Hz, 2H), 3.09 (s, 3H), 3.06 (g, J = 5.0 Hz, 2H),
1.50 (s, 9H), 1.46 (s, 9H).
3. 3-(3-Methylphenylsulfonyl)amino-6-methyl-1-{[N,N’-di(tert-

butoxycarbonyl)] [2-(N-methylguanidinooxyethyl)aminocarbonylmethyl]}-2-
pyridinone

5 . To a solution of 3-(3-methylphenylsulfonyl)amino-6-methyl- 1-carboxymethyl-2-
pyridinone (253 mg, 0.75 mmol), as prepared in step 2 of Example 5, [N,N’-di(tert-
butoxycarbonyl)] 2-aminoethoxy-N-methylguanidine (250 mg, 0.75 mmol), as prepared in the

preceding step, diisopropylethylamine (180 pL, 1.0 mmol) in N,N-dimethyiformamide (10

mL) was added Castro’s reagent (BOP) (355 mg, 0.8 mmol). The mixture was stirred at room
30 temperature overnight. Ethyl acetate (50 mL) was added, washed with saturated NaHCO, (2 x
20 mL), 10% citric acid (2 x 20 mL) and brine (20 mL), and dried over Na,SO,. After
evaporating the solvent in vacuo, the residue was purified twice by column chromatography (2:
1 ethyl acetate : hexane; then 2% methanol in methylene chioride) to give the title compound as

a white solid (380 mg, 78%). 'H-NMR (300 MHz, CDCl,) & 8.12 (s, 1H), 7.67 (m, 3H),
35 7.48(d,J=7.6 Hz, 1H), 7.34 (s, 1H), 7.31 (s, 1H), 7.09 (m, 1H), 6.08 (d, J = 7.8 Hz,
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(300 MHz, DMSO-dy) 6 10.91 (s, 1H), 9.28 (s, 1H), 8.43 (t, J = 5.5 Hz, 1H), 8.09(d, J =

5.0 Hz, 1H), 7.93 (br s, 2H), 7.66 (s, 1H), 7.62 (m, 1H), 7.43 (m, 2H), 7.24 (d, 1H, ] =
7.6 Hz), 6.09 (d, 1H, J = 7.7 Hz), 4.62 (s, 2H), 3.79 (1, 2H, J = 5.2 Hz), 3.35 (g, 2H, J =
5.4 Hz), 2.77 (d, J = 4.8 Hz, 3H), 2.35 (s, 3H), 2.19 (s, 3H). Mass spectrum (LCMS, ESI)

15  caled. for C,;H,SN,O,: 451.0 (M+H); found: 451.1. MS-MS of 451.1 peak gave 394.9 (M
- C(=NH)NCH,).

Example 104
3-(Benzylsulfonyl)amino-6-methyl-1-[(2-N-methylguanidinooxyethyl)
20 aminocarbonylmethyl]-2-pyridinone trifluoroacetate

P N NN
o | P W TFA

The title compound was prepared in a manner analogous to Example 103. 'H-NMR
25 (300 MHz, DMSO-d;) 6 10.89 (s, 1H), 8.57 (s, 1H), 8.47 (t, J = 5.5 Hz, 1H), 8.09 (brs,

1H), 7.93 (s, 2H), 7.34 (m, 5H), 7.13 (d, J = 7.5 Hz, 1H), 6.10 (d, J = 7.7 Hz, 1H), 4.73
(s, 2H), 4.51 (s, 2H), 3.83 (1, J = 5.4 Hz, 2H), 3.41 (m, 2H), 2.77 (d, J = 4.9 Hz, 3H), 2.25

(s, 3H). Mass spectrum (MALDI-TOF, o-cyano-4-hydroxycinnamic acid matrix) calcd. for

C oH,eN,O,S : 4512 (M + H), 473.2 (M + Na); Found: 451.4, 473.5. MS-MS of 451.4 peak
30 gave 394.9 (M - C(=NH)NCH,).
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A suspension of 3-(3-methylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone hydrochloride (0.2 g, 0.42 mmol), as prepared in step 5

of Example 5, in acetonitrile (10 mL) was treated with N,N-diisopropylethylamine (0.08 mlL.,,

10 0.46 mmol) and dimethyl pyrocarbonate (0.05 ml, 0.46 mmol). The reaction muxture was
allowed to stir at room temperature overnight. An additional solvent, N, N-dimethylformamide

(5 mL) was added to effect solution. Additional dimethyl pyrocarbonate (0.30 ml, 2.76
mmol) was added and the reaction muxture was stirred for 2 days. The reaction mixture was
evaporated to dryness under high vacuum and the residue was purified on a silica gel column (5

15 g SepPak) using 4% methanol in methylene chloride as eluting solvent to give 0.071 g (29%

5

yield) of desired product as a white solid. lH}-NMR (300 MHz, DMSO-d;) 6 9.65 (s, 1H),
9.30 (s, 1H), 8.28 (t, J = 5.5 Hz, 1H), 7.60-7.67 (m, 2H), 7.38-7.44 (m, 2H), 7.23 (d, J =
7.5 Hz, 1H), 6.20 (s, 2H), 6.06 (d, J = 7.6 Hz, 1H), 4.61 (m, 2H), 3.73 (&, ] = 5.5 Hz, 2H),

3.61 (s, 3H), 3.27-3.31 (m, 2H), 2.35 (s, 3H), 2.18 (s, 3H). Mass spectrum (LCMS, ESI)
20  caled. for C,,H,(N,O,S: 495 (M + H); Found: 495.0.

Example 106
3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-(N,N’,N"'-
triethoxycarbonyl)guanidinooxyethyl)aminocarbonylmmethyl]-2-pyridinone

¥ H H l j\
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N
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To a solution of 3-(3-methylphenyl)sulfonylamino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone hydrochloride (237 mg, 0.5 mmol), as prepared in step 5



(& ()-1, #10%0& ()-1D YA0UKCKOE ()-1Kk}rg\:0 1\FLO%HE ()- 10w 10w "AOHY
"00%Y & ()-gl X , %40% 0 OF ()-g° + #10%% ()-1)$10%0CR ()- W(zX9g\: 0 S
10948 () -1 LL10Y& () -t | DLLLO% H Hg' () - c SH10UCSCs& () - SH10964& () -1 1 10%4-H&
" () - 4( 23h} [WE\99B6926 PCT/US98/25185

F 10064 () - | #10%& () - S10%4& () - ! 6" 940Y6HEHE! ()--! @LOYHE ()--#10%H ()-

X| ZL 001 HNH. TO0NHNH 10NHNH!.N* &- %4 NHE& &- 94 0% o
WA ’Efé}‘a%( T Bhd oA aepre b {3 580 L obb’ TEReR 1 N N-
Lo (- 1098 (0107 (he LA LAQIAE 05108 ki o0
| D015 8%38068nL0 ol SBIuSL SR (k! XA OIS "“T“‘Eﬁ o
ARG RS R R RN %%zﬁxe o RS GpLorig G mi

10! X35, avpashicd )mns\m%)/mﬁmwm (m 80 rﬁmocm&e (30 ImL) aﬂm&jbmn&c( N4, $0,. Aftcr

94.09@bB

1J) 10% %‘S‘S@rﬁ’w?’éﬁsﬂ (5'5/&‘@ o Eﬂ%@%@i)géb ? ﬂ-z Vc@& g m“”

94098 ()acomtesnaneth w&e 1¢ cmms%é&a )Zo@ 'Htor r

10rr! X ASViX0) 1'I % )

1098 ()’&"%"igﬁ@r %‘Q (ﬁ%))ég {%‘8 fﬁg % 1%&1@&%&5& lﬁ’% 197 - -

# 109 (2.52 K4, 1 = 7.5 Hz, 1H), 7.26 (m 2H) 6.15 (d, J = 7.7 Hz, 1H), 4.70-5.00 (m, 2H), 4.40

10 (q,J =7.1 Hz, 2H), 4.21 (g, ] = 7.2 Hz, 2H), 4.07 (q, J = 7.1 Hz, 2H), 3.85 (m, 2H), 3.54

(m, 2H), 2.41 (s, 3H), 2.39 (s, 3H), 1.41 (1, J = 7.1 Hz, 3H), 1.30 (t, ] = 7.2 Hz, 3H), 1.09
(t, J = 7.1 Hz, 3H). Mass spectrum (LCMS, ESI) calcd. for C,,H,;N,O,,S: 653.0 (M + H);
Found: 653.0.

15 Example 107

3-(3-Methylphenylsulfonyl)amino-6-methyl-1-{(2-(N,N’-diethoxycarbonyl)
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone

0
s f, T
O//S\:ONWN\/\O,NTNH 0™
% 0 NH

20
and 3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-(N-ethoxycarbonyl)
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone
O
<SS
N N . N
. O,/S\\O | N/T ~ "0 NE/NH 0
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25

To a solution of 3-(3-methylphenyl)sulfonylamino-6-methyl-1-{(2-guanidinooxyethyl)
armunocarbonylmethyl]-2-pyridinone hydrochlonde (475 mg, 1.0 mmol), as prepared in step 5

of Example 3, and N-methylmorpholine (220 pL, 2.0 mmol) in N,N’-dimethylformamide (10
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methanol in methylene chloride) to give 3-(3-methylphenylsulfonyl)amino-6-methyl-1-[(2-
(N,N’-diethoxycarbonyl)guanidinooxyethyl) aminocarbonylmethyl}-2-pyridinone as a white
solid (320 mg, 55%). 'H-NMR (300 MHz, CDCl,) 8 9.34 (br s, 1H), 8.74 (s, 1H), 8.59 (br

s, 1H), 7.67 (s, 1H), 7.64 (m, 1H), 7.60 (s, 1H), 7.38 (d, J = 7.5 Hz, 1H), 7.32 (d, J = 5.2
10 Hz, 2H), 6.01 (d, ] = 7.6 Hz, 1H), 4.97 + 4.67 (m, 2H), 4.40 (q, ] = 7.1 Hz, 2H), 4.14 (q,
J =7.1 Hz, 2H), 4.36 + 3.91 (m, 2H), 3.52 (m, 2H), 2.38 (s, 3H), 2.26 (s, 3H), 142 (t, J =
7.1 Hz, 3H), 1.21 (t, J = 7.1 Hz, 3H). Mass spectrum (LCMS, ESI) calcd. for C,H,,N,O,S
: 581.2 M + H); Found: 581.0. 3-(3-Methylphenylsulfonyl)amino-6-methyl-1-[(2-(N-
ethoxycarbonyl)guanidinooxyethyl) aminocarbonylmethyl}-2-pyridinone as a white solid (80
15 mg, 16%) 'H-NMR (300 MHz, CDCl,) & 8.30 (br s, 1H), 8.17 (br s, 1H), 7.56 (m, 4H),

7.33 (m, 2H), 6.14 (4, J = 7.7 Hz, 1H), 5.77 (br s, 2H), 4.67 (brs, 2H), 4.35(q, } = 7.1
Hz, 2H), 3.85 (m, 2H), 3.42 (m, 2H), 2.44 (s, 3H), 2.36 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H).
Mass spectrum (LCMS, ESI) caled. for C, H,;N,O,S : 509.1 (M + H); Found: 509.1.
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5 The title compound was prepared in a manner analogous to Example 99. '"H NMR (300

MHz. DMSO-d,) & 9.25 (s, 1HO, 8.65 (t, 1H, J = 5 Hz), 8.03 (br s, 3H), 7.78 (br s, 1H), 7.64

(m, 2H), 7.26 (m, 10H), 6.07 (m, 1H), 4.63 (br s, 2H), 3.89 (t, 2H, J = 4.9 Hz), 3.71 (t, 2H,

J=17Hz),2.58 (m, 2H), 2.34 (s, 3H), 2.16 (s, 3H), 1.87 (m, 2H). Mass spectrum (LCMS, ESI)

calcd. for C,,H;,N,O,S: 555.0 (M-l:H). Found: 555.1. MS-MS of 555.1 peak gave 513.0
10 (M - C(= NH)NH).

Example 109

Tablet Preparation

Tablets containing 25.0, 50.0, and 100.0 mg, respectively, of the following active
compounds are prepared as illustrated below:
15 a. 3-benzylsulfonylamino-6-methyl-1-[(3-guanidinooxypropyl)
aminocarbonyimethyl]-2-pyridinone; and
b. 3-benzylsulfonylamino-6-methyl-1-[(2-guanidinooxyethyl)

aminocarbonylmethyl}-2-pyridinone
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All of the active compound, cellulose, and a portion of the com starch are mixed and
granulated to 10% corn starch paste. The resulting granulation is sieved, dried and blended
with the remainder of the com starch and the magnesium stearate. The resulting granulation

10 is then compressed into tablets containing 25.0, 50.0, and 100.0 mg, respectively, of active

ingredient per tablet.

Example 110

Intravenous Solution Preparation

An intravenous dosage form of the above-indicated active compounds is prepared as
15 follows:

Active Compound 0.5-10.0 mg
Sodium Citrate 5-50 mg
Citric Acid 1-15 mg
Sodium Chloride -8 mg

20 Water for Injection (USP) g.s.to | mi

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).

25 Example 111

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,
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p-nitroanilide (Slgma S7388) and N- CBZ Val-Gly-Arg-p-nitroanilide (Sigma C7271) were
5 obtained from Sigma. N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide (BACHEM L-1720) and
N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide (BACHEM L-1770) were obtained from BACHEM
(King of Prussia, PA).
Human a-thrombin, human factor Xa and human plasmin were obtained from Enzyme
Research Laboratories (South Bend, Indiana). Bovine a-chymotrypsin (Sigma C4129), bovine

10 trypsin (Sigma T8642) and human kidney cell urokinase (Sigma U5004) were obtained from
Sigma. Human leukocyte elastase was obtained from Elastin Products (Pacific, MO).

K, Determinations: All assays are based on the ability of the test compound to inhibit the
enzyme catalyzed hydrolysis of a peptide p-nitroanilide substrate. Inatypical K, determination,
substrate is prepared in DMSO, and diluted into an assay buffer consisting of 50 mM HEPES,

15 200 mM NaCl, pH 7.5. The final concentrations for each of the substrates is listed below. In
general, supstrate concentrations are lower than the experimentally determined value for K.
Test compounds are prepared as a 1.0 mg/ml solution in DMSO. 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.

20 In a typical K, determination, into each well of a 96 well plate is pipetted 280 mL of
substrate solution, 10 mlL of test compound 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

25 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
a sample containing test compound, and is plotted as a function 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 experimentally determined K, value.
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5 nM. Final reagent concentrations were: [thrombin] = 0.5 nM, ([substrate
N-succinyl-Ala-Ala-Pro-Arg-p-nitroanilide] = 32 mM.
Factor X [FXa]: FXa activity was assessed as the ability to hydrolyze the substrate
N-benzoyl-Ile-Glu-Gly-Arg-p-nitroanilide hydrochloride. Substrate solutions were prepared
at a concentration of 51 mM (51<<K_, =1.3 mM) in assay buffer. Final DMSO concentration

10 was 4.3%. Purified activated human Factor X was diluted into assay buffer to a concentration
of 300 nM. Final reagent concentrations were: [FXa] = 10 nM,
[N-benzoyl-lle-Glu-Gly-Arg-p-nitroanilide hydrochloride] = 51 mM.
Plasmin: Plasmin activity was assessed as the ability to hydrolyze the
N-p-Tosyl-Gly-Pro-Lys-p-nitroanilide. Substrate solutions were prepared at a concentration

15 of 37 mM (37 mM<< K_ = 243 mM) in assay buffer. Final DMSO concentration was 4.3%.
Purified human plasmin was diluted 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.
Chvmotrypsin:  Chymotrypsin activity was assessed as the ability to hydrolyze

20 N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide. = 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 concentrations were: [Chymotrypsin] = 2.7 nM,
[N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide] = 14 mM.

25 Trypsin: Trypsin activity was assessed as the ability to hydrolyze
N-benzoyl-Phe-Val-Arg-p-nitroanilide. Substrate solutions were prepared at a concentration
of 13 mM (13 mM<<K_ =291 mM) in assay buffer. Final DMSO concentration was 4.3%.
Purified bovine trypsin was diluted into assay buffer to a concentration of 120 nM. Final

reagent concentrations were: [Trypsin] =4 nM, [N-benzoyl-Phe-Val-Arg-p-nitroanilide] = 13
30 mM.
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was 4.3%. Purified human leukocyte elastase was diluted into assay buffer to a concentration
5 of 750 nM. Final reagent concentrations were: [Elastase] = 25 nM,
[N-succinyl-Ala-Ala-Pro-Val-p-nitroanilide] = 19 mM.
Urokinase: Urokinase activity was assessed as the ability to hydrolyze
N-CBZ-Val-Gly-Arg-p-nitroanilide. Substrate solutions were prepared at a concentration of
100 mM (100 mM < K = 1.2mM) in assay buffer. Final DMSO concentration was 4.3%.
10 Purified human kidney urokinase was dituted into assay buffer to a concentration of 1.2 mM.
Final reagent concentrations were: [Urokinase] = 40 nM, and
[N-CBZ-Val-Gly-Arg-p-nitroanilide] = 100 mM.

The results of compounds of the invention are shown in the following table.



10b 10b: #109%H& ()- ° Y4)109%& ()-'a Y4)109%{& ()-!'X

Y4) 10% br b& () - s2- #10%&' () - ; #@L#l #3$$] $s&IESH= 1 1! T0s%0%& ()-"!3
109%& () - &y#109%&' ()-s! 109%&' ()- ' 10%& ()- L10%& ()- Ms& e) 0* 0+D, , WU3SHEF, MAY 2001
I's™ - %0%& (Wel99r26926 127 PCT/US98/25185

1> s94d09%& ()-!1t sYd0% ()- !!tsYd0%E () Ila sOd0%& ()-"!! N svdov& ()-

| /}/~/11/a0oPl 18&#10%&' ()-SI!10%& ()- ! G 10%a& ()- 1011 1011

1011!°s - %40%A1& ()-1 ! s -9%d0%& ()-I mqggw445z[<op1 1SH10% ()- s
V0% ()- '@s YA0%& ()- !'6's YAO0Y& ()- 'Ns YA0%& ()- y#L0%& ()-
6F66666" <oP1 Assay, K, (nM) or (% Inhibition at (nM))

11" *&10UKK& ()-!1°*&10988& () - (10%&' ()-&109%& () - @ $10%&' () -! NsSUL 0% ()-657
7L8MBNBCB\ ﬁF8NW 1*1111&1{1;% () -3 ”ﬂ-ocy@‘??'(r)o.Y 1P1akfhse Plasmin Trypsin

10! t 69%4.09%&' C) - SA@10%& () - &3g 109& ()- [889+999{; }[9uV7
1 53 0@24,000 0@24,000 0@24,000 0@24,000 0@24.000
5 2 7.9 24,000 14,000  0@24,500 0@24,500  0@24,500
4 29 7,900 0@79,000
5 6.0 0@24,600 0@24,600 0@24,600  0@24,600
8 43 0@56,000 0@56,000
16 2.0 2,200 0@19,000 4.000
10 24 2.0 2,200 0@18,000 7,600
30 6l 7.%00 0@23,500 0@23,500 0@23.500  0@23,500
38 51 420 0@20,000 0@20,000 0@20,000 0@20,000
55 220 2,100 2,300
71 580 8,700 0@12,000 0@12,000 0@12,000 0@12,000
15 85 290 1,300 0@18,000 0@18,000 0@18,000 1,600

Chymo. = chymotrypsin

The results indicate that the compounds of the present invention are potent and highly

selective inhibitors of thrombin.
Having now fully described this invention, it will be understood to those of ordinary
20 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.



11 9%40%& ()-!. Z109& ()-!; f#109& ()-! f#10%& ()-910%& ()- #10% & 1} -MAY 2001
11 0<3<7<I<A<uV7 1l1< 0@10%r& ()-!, @10% - -& ()-'10%& ()-  S#

"109%28& ()-!S# "109&' ()- %0%& ()-J<\<=>>>>>}oM 1!!< 0@ 10! G 10%z& ()-Z
10 10 10! S 1940%& ()-:!11%0%, ()-:!< @ 10%& ()->>k@® A( Bl B ?Mr

111 9%0%& ()-! DUO%&R ()- #10%& ()- 128

1 Z940% & ()-M Z940%U ()-M ! 10% & () - 31 BBBBCCHC}[ 9M7 1! 0 109&E& ()- !
109BB& ()- | 10%r& ()- S10%& ()-""110%& ()-!d ! 10%& () - #CpCCEEEEEa?17 1
10RR! ; @1094Ra! Iy Clainod bs:() - S, - 10% & ()- !\ 9WA0YR ()- #T#10% & () - 3"

10%& ()- EEEEEEFFA?7 1 10RRL0%& ()-!S#109& ()-1!109%&' ()-F' Y10%n m

& ()-y! Y109 ()-y 10RR 10RRF/ GUGXGEGHa??7

1 A compound having the Formula V1J

O R12 RBgis R NR®
RL— Het X /U\
H l
Ra

R7

Rb
N 27
N
RC
or a solvate, hydrate or pharmaceutically acceptable salt thereof, wherein:
5 R' is alkyl, cycloalkyl, cycloalkylalkyl, alkenyl, alkynyl, aryl, aralkyl, heterocycle or
heterocycloalkyl, any of which may be optionally substituted,
Z is =80,~, —OCO-, -CO-, -NR*CO- or a covalent bond,
where R?is hydrogen, alkyl, aralkyl, aryl, hydroxy(C,.,o)alkyl, amino(C,.,,)alkyl,

monoalkylamino(C, ,)alkyl, dialkylamino(C,_,,)alkyl or carboxyalkyl;
10 Het 1s selected from the group consisting of

R4 RS
3 RS -- RS I o)
R N R N\\( RS N\(
! l | !
N~ ’ ~~ _and ~
o o}
A B C
where

R?, R* and R’ are independently hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, optionally
15 substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl,
trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro, carboxamido,
alkoxycarbonylmethyl, carboxymethyl, -CO,R*, ~CH,OR" or -OR",
" where R*, in each instance, is independently one of hydrogen, alkyl or cycloalkyl
wherein said alkyl or cycloalkyl groups may optionally have one or more
20 unsaturations,
R® is hydrogen, alkyl, aralkyl, aryl, cyano(C,,o)alkyl, hydroxy(C,.o)alkyl.
alkoxy(C,. 5)alkyl, mono- and di-alkylamino(C,_,,)alkyl, or carboxyalkyl,
R’ is hydrogen, C,_alkyl, or C,, alkenyl,



1 10RR! D9YAO% () - yL#10% ()- @ 10% ()-9 10%&' ()-!  .3100%& ()-L3 14 MAV 10D
| 10%&' ()-SHA 11 111112XJ<7-1 10RR 10 10!< 0 * 10%& ()-1d *
10%" +" & () - | DI%WAOYE () - @LO%: () - N
| N 99%40%! (o dodehsb<KL' M M 79600 () - &%30%& ()-!. 0% & {F1M
#10%@ER: () -1 #10%a@ () - 3( YIOUG ()- 10" MWINPQQWUS. 7! k. 9&10%

1 & ()-11" 9810% ()-|t9&10%&' ()-Ie 9810%@®& ()-! D 9&10% A& () - ! X9&L0%& () oy

RS STpTTTh“Mh cﬂr@ @\k(e))lzl'— ﬁgr?/@ry(,)hydroxvalkyl armunoalkyl, monoalkviamino
939#10‘%@c ()-Sta ‘V&O%&'ﬁ\ | %4.0% ()-& "109%@& ()-TTTTTUUVWIB7! 10@;
LY40%& ()-F ll(Clzm@iim giplkpaminoé@nexptky) orcaphoryeliyl ) - 1+ 109& () - 10@

10@KeXuY¥+tZas} B ] 3 d kyl,
10@ " o105 &} ~ SR 08 PP RS v el R Ay ammoaliy,
TLY0% ()-F aZhZﬁoEBg{\e{mihéé“@ﬁ?dxalkﬂ@mm@lw dr)carbekaIRY|( ) - Ss+(%10%&' 0O-*
109&' ()- ! $10%0& $LO0%&' ()--\\\\\\N S1! . %r+&' (). -
10% ué() ()-110%AK( y.nc? RY prvjaken tga%etpﬁrig¥ —((kl-l 5 where y'is 2/to §L »&&m R and RY
10!'S, 2) 109%&' () ag ?8%}16]6%& %‘gegr S1I''N %40% u{ u& () -! DYd0%uqué&’ () - L#10% u& ()
-T 10% u& ()-! &y -1A P &10%n& () - abQo] bbbba@ S1!'! N
Pf/109& () - FD- 16%'G8hd RY atelfaRentspéther Tb fdtile((CE1,) where g is 2 to 7, while R?and R"
"Y' %0% & () -! XY" 9% 0%iu& g) -bcceccccec}rg\=!! " &mM0% u& ()- 10-u
are defined as above;
or R'? and R" are taken together to form —(CH,)~, where ris 0 (a bond) or 1 to 7,
10 while R'? and R" are defined as above,
X is oxygen or NR’,
where R® is hydrogen, alkyl, cycloalkyl or aryl, wherein said alkyl, cycloalkyl or
aryl can be optionally substituted with amino, monoalkylamino, dialkylamino,
alkoxy, hydroxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
15 aryl, heteroaryl, acylamino, cyano or trifluoromethyl;
R* R® and R°® are independéntly hydrogen, alkyl, hydroxy, alkoxy, aryloxy, aralkoxy,
alkoxycarbonyloxy, cyano or—CO;R", where

R™ 1s alkyl, cycloalkyl, phenyl, benzyi,

Rf 0 §\(o R
=0
‘ or \n/
0 RS o}
Rd Re

20 where R’ and R° are independently hydrogen, C, ; alkyl, C, alkenyl or
phenyl, Rfis hydrogen, C, , alkyl, C, ¢ alkenyl or phenyl, R¢ is hydrogen,
C,. alkyl, C,, alkenyl or phenyl, and R" is aralky! or C, ; alkyl,
n is from zero to 8; and

m 1s from zero to 6



10-u 10-u 9y#10% u& ()-98 10% u& ()-'f/10%
& ()-F! f/10%H#& () - Fcccc8dd<edBg\ =! ! ! 3F
94.0%IU&' () - S#10% U& () - #10% & () - #10% u&' () - & 310% u& () - 310% u&! ¢) MM h
,hhhz[9g\=! | P 1 z10%u& ()-,!10% u& ()- MLO% u& () -
11" f %40 UvVU& ()-!'Df O/<10°/m:]uqu&' ()-1% 3F 130
9%40%iu& ()-shhhJi\im pi }2?g\=!! 410% u& ()-F. 10% & ()-!P '
F. 10% u} u& &) ! 100
! le‘V@/d &'} ()- [(’)I)j ijV\d Xj ﬁj Wgé&)‘éﬂgﬁgﬂwﬂz li&%‘"fgg“éa]fy&&? %La?lﬁ’-c“iO- u
]@0 l[J 10-u o&@l&dﬁﬂl@%ﬂ}@a(@y&' hék#tPYe Wruiketérbeypdid (D PRIy DPABXEY WRich 15 optionally
& %40% " &
“&[ 94.0% " &ummme@g[av&ov)aeran the-heieraqyote of gaid hejeragy elopr hetgrpeychoffnalrlkyl s p-Spihq! g
. qqqdB 10"7_ @KL %Qc{ id Jor'9- 1ol GG He? bX@cﬁ’i(‘H&te(ra%'cFé 1&%‘33‘3&1)5 “saturated or
0 | 10%m& ( -Y 10" " 10""qqqqqqqqj R5 10" " 10% meE () -
) L0%mBe’ ( )unsm%nd&axgc) cagaigs|d gl d Reteroa®is @M@@/&&m N, QofrriR; (
10%m& () - 10%m& ()- 10%m& ()-4rrrssss|[:; 10"" Ly) 10%&& () ' &109&& () -
L$3 109%R& ()- F!"109@& ()- FY'109%&& ()- F"109%&& () - S%Rttttuul[ - 110& 4
109%&& ()- | 93B0Y&& A )compblilddé cfaim 7, ‘& K) is €Y ,pJaQ(%iiLg?a bikyl, FC, .o aryl, C,,
, 109%&&' () - uuu&u(u+u7u; ubA 110& 1094 &&' ()- 10%.&& ( 100&&&' ('3 @)
1100488 ( )eycoRKFIOalky,) any1 0& idghy is optioapily | suhsnm 0y $i -6 100/ARdroxy . Znitp,

trifluoromethyl, halogen, C, s alkyl, C, s alkenyl, Cs ;o aryl, C, 4 alkoxy, C,_,, ar(C, ¢)alkoxy, C, 4
aminoalkyl, C,4 aminoalkoxy, amino, mono(C,_)alkylamino, di(C,)alkylamino, C,
10 alkylcarbonylamino, C,, alkoxycarbonylamino, C,¢ alkoxycarbonyl, carboxy, C,
hydroxyalkyl, C,¢ hydroxyalkoxy, (C,¢)alkoxy(C, ¢)alkoxy, mono- and di- C, alkylamino
(C,.¢)alkoxy, C,,, mono(carboxyalkyl)amino, bis(C, ,, carboxyalkyl) amino, C.,, ar(C,s)
alkoxycarbonyl, C,, alkynylcarbonyl, C,4 alkylsulfonyl, C,, alkenylsulfonyl, C,,
alkynylsulfonyl, Cg,, arylsulfonyl, Cq,, ar(C,s) alkylsulfonyl, C,, alkylsulfinyl, C,
15 alkylsulfonamido, Cq. o arylsulfonamido, C o ar(C, ¢) alkylsulfonamido, amidino, guanidino,
C,s alkyliminoamino, formyliminoamino, C,, carboxyalkoxy, C,, carboxyalkyl,

carboxyalkylamino, cyano, trifluoromethoxy, or perfluoroethoxy.

4, A compound of claim 1, wherein Het is selected from the group consisting of:
R4
R3 R5 R N RS
N\ N\
(o) and 0
20 where R, R* and R’ are independently hydrogen, C, , alkyl. C; ,cycloalkyl, C,, aryl,

especially Cq ;o aryl, Cg o ar(C,,)alkyl, trifluoromethyl, halogen, hydroxyalkyl, cyano, nitro,
carboxamido, carboxy, alkoxycarbonyl, carboxymethyl, alkoxycarbonylmethyl, alkoxy,

hydroxy, or cycloalkyloxycarbonyl.



f1094&8& ()-Z #F10%&& ()- OF109%#& ()- OF10%&& ()- F

F1098%8& () - Avvvwwmwdx| [ A 110&  109%4&& ()- 10%4&& ().- ' 109%48&& ()~

109488 ()- f"10%4&& ()- "10%4&& () - AX@CXFxVxbxcxrx}] E) @L10%&& (),
L@L1094&& ()- @L10% &8 ()- ,310%&& ()- (109%4&8 ()- 14 MAY 2001
1 1094.8& () - r XZX{ XXXXXXSW @L10%@#L 1094 &&3() - @*L10%A&&' () - L1@L10%&& () - @L
109%4.&8&' () - L@LL10%A&S&' () - XXXXXXY: ZyX7@L10% LOt ! 109%Q & () - -
Y+"10%Q & () - G@L10%4&&' () - L@L10%A&&' ()- @L10%A&& () -L: zFzqz{{
{{{7{vU4@L10 3P10% & E9mpoundgiitiom&. c@d‘%ﬂb‘%ﬂf y arg indgpgndgntly) hydrogen,
51090 & () 1nen3 L0 drdoyi 7 Xlokd } babhlol ‘tMAKHEE, " hAY8:&ndeltiyi ' (StFoxy
210% & () - mﬁﬁéwé@l( )p@’py 'b/ficglf%%' !("%’HO e &J'"% ?’-y ; ~ﬁlrr’@<r{9|#[%: vui@tsr%%@’& oy

| &94.0% &' ( yarboxXahidé,&it(q, phérBAEOG6Bopyl-hyBokP IS EroPyl. rEthONBBL 1Y) cthoxvcarbonyl
Y9409% & ()-dyU4@L10 | 10%(& ()- ' mLO%(& ()-10' 10' 10° F/"10% & () -
3.1940% & tYdo82M1006 & ()-H, |[:vUA@L10 FOLOB(& ()- FU0% $(| & ()-
FOd0%$(s& ()- FUdoY%s$(s& ()- #FLO%(& ()- 1098(& ()-,]1*|[:-410%(

3$%4098( & ()- 3$%0YB(& ()- 3$%0YB(& ()- 3%0YB(& ()-' 3%0Y(& ()-'
3940986 & ()-' [ bA410$A cammauedef ¢lgim D), whereiniRivind R 'gfqups aridpendestly hydrogen,
FOd0%' e& &) -z, @10% & §Q -10$(10$(  {_C10%(

| F$109% & ( 81210 @@ 8% F$10% & ()-$ ' $10% & () - 10[ RS[ 10[ R$[ 10[ R$[
FOd0% RS[ & () -z U9{_C10$(| F$10% & () - $5W1 5f OK

$1 F$10% & () - $01 F$10% & () - $ F$10% &;)gg - $1 F$10% & () - SDEFGHpT{ _C10$(| F$10%
& ()-$1 F$10% & ) - $I Psammpmm of slaims6.0vbegein R gnd81 eng hyrdroges| F$10% & () - $1 F$1
0% & ()-$H Q' _fonN. {_ O F$10% & ()-$| F$10% & ()-$I F$10% & ()-$-1 F$10% & () - $
| F$10% & () - $5Wi 5f OK $owrt { O F$10% & ()-$I F$10% & ()-$| F$10% & () - $$5W
5fOK $I F$10% & §) - $| ASddMiPoting bf hdim{1, WherSih@Pashytiogéh WaloREOE,  alkyl, C, , alkenyl,

$| F$10% & g) -$1 F$10% & () - $| F$10% 85’( - $l F$1003/'(?8?g%) _$_°§{ -d 1005 EET 00 & (
) - $I F$10% &i.¢ pycinatiolovflgorometivb or s &koyy $1 F$10% & () - $I F$10% & () - $nR2{_d
F$10% & () - $I F$109% & () - $l F$10% & () - $| F$10% & () - $| F$10% & () - $5Wi 5f OK
$rR6{_ O F$10% & ()-$! F$10% & ()-$I F$10% & () - $5W1 5f OK

$-1 F$10% & () - $bF$10% &rhpouiti‘of clainf 1 Gviebdif Wekis( ) - $5W1 5F OK

$1 F$10% & () - $I F$10% & () - $I F$10% & () - $| F$10% & () - $- 012;

<EKK{ _C F$10% & () - $5| F$10% & () - $I F$10% & () - $I F$10% & () - $| F$10% & ()-$I F
$10% & () - $| F$10% & () - $EFI MST] hR2{ _Cl F$30% & () - $I F$10% & () - $| F$10% & () -
$1 F$10% & () - $I F$10% & () - $F5WI 5f OK
$] "dekour R2{ _C F$10% & () - $| F$10% &3
$I F$10% & () - $l F$10% & () - $uvRe{_C F$
$1 F$10% & () - $I F$10% & () - $I F$10% & ()
F$10% & () - $I F$10% & () - $l F$10% & (LIRS %' ()-$I F$10% & ()-$nN. {_d F$10
% & ()-$ F$10% & () - $| F$10% & () - $| F$10% & () - $| F$10% & () - $5W1 5f OK

$mvk { _Cl F$10% & () - $| F$10% & () - $1 F$10% @ () - $5W1 5f OK

$'1F$100% & () - $1 F$109% & () - $V: {_CI FI F$10% & () - $5W1 5f OK

$l F$10% & (M™*HE$10% & () -$I F$10% & () -$I F$10% & ()-$

(1_?{_CF F$10%R&'a(1aﬁ'aF&%@%ﬁe&aémy%HE&é@{’@& l(y)df(%eﬁ%il-g%i | g $! F$10% & () - S
F$10% & () - $128<BKInN. {_O F$10% & () - $I F$109% & () - $| F$109% & () - $| F$10% & ()
-$1 F$10% &' () - $R\is 5élaied foodthergvbdp @ngisitigef hyiirogen, methyl, ethyl, propenyl, allyl,

| A-210% "' & () -1 FE$10% & () - $5Wi 5f $ 1. F$10% & (,)-$l F % & ()-Syud( |
@ored ) - PHeebIREL S SR S-S g deaty - Barh R eyl S pey, -
| 09409 & oy Lo i SR bt bt o RO Fis 103

Y109&&' () -
cyclopentyl, 2-pyrrolyl, 3-pyrrolyl, 1-hexyl, S-2-hexyl, R-2-hexyl, R-3-hexyl, and S-3-hexyl.

410% & ()-$_?{_C F$I F$10% & () - $I

10 A compound of claim 9, wherein R’ is hydrogen, methyl, ethyl, propy! or

isopropyl



, $7 & ()-

| 109&& () -

| @10%&& ()-F3[:vU4( | |109R& ()-1 |F @O%&& ()-1 | F 109%&& () -

Y ~109&& ()- |"109&& ()- |[:vU4( | |(109%&& ()-1 |L*S109&& ()-I"
Y (109&& ()-1 r 109&& () - IQlO%&'() | 109&& () - uxN| [:vUa( | 114 MAY 2002

210988 () - WoPsarsk0sh & & ()-'1 |1 -1008& ()-1 |-109R& ()- || #A9ERshIss
| Yoi 109&& ()-H| [: vU4( | c'lO%&-&'()-I 1329100@& ()-1 | 3710%&& ()-3I |

510088 () -
2 109R& () - | M 10%R& ddound of LAURP&yiorein 2! %QWLG)aGMalMGné #10%U& () -

| 5109&& ()- |1  4109%&& ()-| obU4( 5 %OYMB10%' & () - 10&10&108&

| 3%#1099e' 9& ()-1 | F1099e' 9& ()-1 |1310%e 9& ()- I 10996’ 9& (
| YMB109OWO&' ()-;|[:bU4( 5 | S109@e' 9&' (O)- | O°/<9e 98& () | O°/<9e 9& () -

| 109@e’ 9& ():@3£| 10%9&'}&%@@%?‘% wlg%;_l “‘%‘&[Bﬁ | 9& 109090& () @

09& 10%' & ()

|1 #1090e' 9& () - 4

| -109@e' 9& ()-+r|[:-4109e' 95 | Y 4Z10%9e' 9&' () Y L310%e’ 9& ()-1 |

1g109%9e' 9& () -

10

15

20

3. A compound of claim 1, wherein X is oxygen
14. A compound of claim 1, wherein X is NR®.
15. A compound of claim 1, wherein R® is hydrogen or C, alkyl, optionally

substituted by one, two or three, preferably one, of amino, monoalkylamino, dialkylamino,
alkoxy, hydroxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, carboalkoxy, phenyl,
cyano. trifluoromethyl, acetylamino, pyridyl, thiophenyl, furyl, pyrrolyl or imidazolyl.

16. A compound of claim 1, wherein R? is hydrogen. methyl, ethyl, propyl, n-butyl,
benzyl, phenethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, carboxymethyl or

carboxyethyl.

17. A compound of claim 1, wherein R® is hydrogen, C, alkyl or C,,, aryl
(Coalkyl

18. A compound of claim 1, wherein

R", R", R" and R" are independently one of hydrogen, C, 4 alkyl, C,_,, ar(C, s)alkyl,
Ce.10 arvl, C, o hydroxyalkyl or C,, carboxyalkyl.

19. A compound of claim 18, wherein

R",R", R'and R" are independently hydrogen, methyl, ethyl, propyl, n-butyl, benzyl,
phenylethyl,- . 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl, 2-carboxymethyl,
3-carboxyethyl and 4-carboxypropyl.

20 A compound of claim 1, wherein )
R’ R® and R°® are independently hydrogen, hydroxy, C, ¢alkyl, C, alkoxy, cyano or
—CO,R*. where R", 1n each instance, is preferably one of C, ,alkyl. C, ,cycloalkyl or benzyl,



| | /10%e' 9& ()- |F. @0%e' 9& ()- |YI.10%e' 9& ()-]bA4109e' 95 |
(1940%" & ()- | FFO@0%& ()=~ FROAO%X, ' X& ()- | 10%' & ()- |&m0% " & ()-
109¢' 9109¢' 99" | [ NA41010, ' 10," 10, | S@A0% ' & ()-S @O | P & ()4 MY 200
C@Y4.0% , ' Ib(Epa&H %0% "' & ()- (M 9%0% & ()-!q|[: NA41010 PET/OSERSIYS

| BLOYRE ()- |109&R& ()- |"109&R& ()-3 |1 9 109&R& () -

| L' mL0%8& ()-Nz| [: NA41010 ?fF10% % & ()-m, @ F10%.8L& ()-m |, 10%&& () -

| -100@& ()- 11 109€& ()- 1Y ' 10%&& ()- RI[ 1010&10&10&If5t10%&&() |
%

3"10%8& ()- 1)% S ) %409 () S 1 F( 109 NA41010 | Y

109&& ()- 1Y 109%&& ( I>‘._e(olO%&& - IYF1 () @ 10%& () y

| @109&& () -y=| [& | ' 109&R& P - | $3109%8&'Re) - I ! 109&&’ (

|, 109&& () - ! Fotog = FOd0% & & () - NA41010&10&10& | 8" 10%&& (O)- |
s610%& ()- | YREAOURE ()- T Y. 940%&’ () ESS) 0d0%&& ()-|[: NA41010 | 4
10% & ()- j&L0% & ()- 1\0&10% & ()- 1& 10% & ()- | 10% & () -

1 310% & ()-2X| [: NA41010 110% & ()- |In#10% & ()- | @0% & ()- 1S 10% & () -

|10%&'() | L10% & ()-!hk|[:NA41010 | 'L10% & ()- | L$10% & ()-
T$10% & ()- | 1t10% & ()- | 10% & ()- | 10% & ()-58;| obU410 |
$100/&&()Admwmlibandkﬁar§@)%r&gf{ry | L610% & ()- | .10% & ()- | )10% & ()-

R’is methyl, and
R® is benzyl or tert-butyl.

5 21. A compound of claim 20, wherein
R?, R® and R° are hydrogen, methyl, ethyl, propyl, n-butyl, hydroxy, methoxy, ethoxy,
CyanO, —CO-_)CHJ, —COzCHchJ and "COICI-IzCHZCHJ.

22. A compound of claim 21, wherein R?, R® and R° are each hydrogen.
23. A compound of claim 1, wherein n is zero to 6, and m is zero to 4.

10 24. A compound of claim 23, wherein n is zero to 4 and m is zero, 1 or 2.
25. A compound of claim 1, wherein:

R'is Cq 0 ar(C ) alkyl, Cq. o aryl, C, , cycloalkyl(C,_)alkyl, any of which is optionally

substituted by 1-5 of hydroxy, nitro, trifluoromethyl, halogen, C, ¢ alkyl, C o aryl, C, 4 alkoxy,

Ce1o ar(C,e)alkoxy, C,, aminoalkyl, C,; aminoalkoxy, amino, mono(C,,)alkylamino,

15 di(C,4)alkylamino, C, ( alkoxycarbonylamino, C,, alkoxycarbonyl, carboxy, C, ¢ hydroxyalkyl,
C,.¢ hydroxyalkoxy, (C, ¢)alkoxy(C, c)alkoxy, mono- and di- C, , alkylamino (C, ()alkoxy, C, 5
mono(carboxyalkyl)amino, bis(C,.,, carboxyalkyl) amino, C,.,, ar(C, ) alkoxycarbonyl, C,
alkynylcarbonyl, C, ;alkylsulfonyl, C, , alkenylsulfonyl, C, ; alkynylsulfonyl, Cq.,, arylsulfonyl,

Ce.10 ar(C, ) alkylsulfonyl, C, ¢ alkylsulfinyl, C, , alkylsulfonamido, C, ,, arylsulfonamido,

20 Cq.10a1(C, ¢) alkylsulfonamido, amidino, guanidino, C, ¢ alkyliminoamino, formyliminoamino,
C,.s carboxyalkoxy, C,, carboxyalkyl, carboxyalkylamino, cyano, triﬂijoromethoxy, or

perfluoroethoxy;
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R? and R* are independently selected to be hydrogen or methyl, and

5 R’ is selected from the group consisting of hydrogen, methyl, ethyl, propenyl, allyl,
propyl, isopropyl, butyl, R-sec-butyl, S-sec-butyl, isobutyl, 1-pentyl, R-2-pentyl, S-2-pentyl, 3-
pentyl, S-1-(2-methyl)-butyl, R-2-(3-methyl)-butyl, 1-(3-methyl)-butyl, R-1-(2-methyl)-butyl,
cyclopentyl, 2-pyrolyl, 3-pyrolyl, 1-hexyl, S-2-hexyl, R-2-hexyl, R-3-hexyl, and S-3-hexyl;

Z is ~SO,~ or a covalent bond,
10 R, R¥ R and R" are independently one of hydrogen. C, alkyl, C,.,, ar(C, ¢c)alkyl,
Ce.10 aryl, C,. o hydroxyalkyl or C,, carboxyalkyl,
X js oxygen; )
R® is hydrogen, C,, alkyl or C ,, aryl (C, )alkyl;
R® R® and R® are hydrogen, methyl, ethyl, propyl, n-butyl. hydroxy, methoxy, ethoxy,
15 cyano, -CO,CH,;, ~-CO,CH,CH, and ~CO,CH,CH,CH;;

nis zero to 6, and m is zero to 4.

26. A compound of claim 1, wherein

Zis-S0, -,

R! is substituted or unsubstituted aryl or aratkyl,
20 Hetis

X is O, R* is hydrogen, C,, alkyl or Cg_,, aryl(C, o)alkyl, and
R*. R" and R* are all hydrogen
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28 A compound having Formula VIII

S R25
| S 0 R® g% R NR?
2o
ez A~ Mx\ )J\
H
0]
VI11
or a solvate, hydrate of pharmaceutically acceptable salt thereof, wherein
Z' is =0CO-, —CO-, -S0O,—, -NHCO-, or a covalent bond,
R¥is
10 R*(CH,),, where k is 0-4, (R*)(OR*)CH(CH,),, where p is 1-4,

(R*),CH(CH,),, where k is 0-4 and R* can be the same or different, and wherein
(R*), can also be a ring substituent on CH represented by C, , cycloalkyl, C,_,, bicyclic alkyl,
or a 3- to 7- membered mono- or 9- to 10-membered bicyclic heterocyclic ring which can be
saturated or unsaturated, and which contains from one to three heteroatoms selected from the
15 group consisting of N, O and S, and
R*QO(CH,),, wherein p is 1-4,
R* is hydrogen; phenyl, unsubstituted or substituted with one or more of C, , alkyl, C,_,
alkoxy, halogen, trifluoromethyl, hydroxy, COOH, or CONH,; naphthyl; biphenyl; a 5- to 7-
membered mono- or a 9- to 10-membered bicyclic heterocyclic ring which can be saturated or
20 unsaturated, and which contains from one to three heteroatoms selected from the group
consisting of N, O and S; C,, alkyl; C,, cycloalkyl, or C,,,, bicyclic alkyl;
R? is hydrogen, C,, alkyl; C,, cycloalkyl, or trifluoromethyl,
R®, R’ and R¢ are independently hydrogen, hydroxy, or cyano,
R*, R¥, R* and R* are independently one of hydrogen, C,  alkyl, C,.,, carboxyalkyl
25 or C,,, hyvdroxyalkyl, or R* and R® are taken together to form —{CHZ)Y—,,where' yis 2to 5,

while R* and R* are defined as above, or R* and R** are taken together to form —(CH,)~,
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5 n 1s from zero to 4; and

m is zero to 2.
29 A compound of claim 28, wherein Z' is a covalent bond or -SO,-.

30 A compound of claim 28, wherein R? is R#(CH,),, (R*),CH(CH,),, phenyl, or
(pheny!).-CH.

10 31 A compound of claim 28, wherein R* is C, , alkyl

(93
to

A compound of claim 31, wherein R** is methyl.

(9%}
(V3]

A compound of claim 28, wherein R? is hydrogen, C,, alkyl, or benzyl.

34. A compound of claim 1, wherein
R! is phenyl, benzyl, 1-naphtylmethyl, 2-naphthylmethyl, pyridyl, pyridylmethyl,
15 quinolinyl or quinolinylmethy!, any of which is optionally substituted by 1-5 of chloro, methoxy,

methyl, trifluoromethyl, cyano, nitro, methylsulfonyl, amino or dimethylamino.

35. A compound of claim 1, wherein
R' is 8-quinolinyl, 5-methyl-8-quinolinyl, 8-quinolinylmethyl, S5-methyl-8-
quinolinvimethyl, 4-benzo-2,1,3-thiadiazolyl, 5-chioro-2-thiophenyl, 5-chloro-1,3-dimethyl-4-
20 pyrazolyl, pyridyl, isoquinolinyl, pyridylmethyl, isoquinolinylmethyl, tetrahydroquinoliny! and
tetrahydroquinolinylmethyl.

36.  Acompound of claim 1, wherein m and n are each zero and R'2, R"*, R™ and R"*

are each hydrogen.
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3-’(3-ﬂuorobenzylsix]fonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone; -
3-(4-chlorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonyimethyl}-2-pyridinone;
20 3-(2-chloro-6-fluorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone;
3-(2-fluorobenzylsulfonyl)amino-6-methyl-1-[(2-
guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone;
3-(4-fluorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
25 aminocarbonylmethyl]-2-pyridinone;
3-(2,3-dichlorobenzylsulfonyl)amino-6-methyl-1-[2-
guanidinooxyéthyl)aminocarbonylmethyl]-2-pyridinone;
3-(3,4-difluorobenzylsulfonyl)amino-6-methyl-1-[2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone;
30 3-(2,4-dichlorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)

aminocarbonyimethyl]-2-pyridinone;
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aminocarbonylmethyl]-2-pyridinone,
3-(3,4-dichlorobenzylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethy!]-2-pyridinone,
5 3-(1-naphthalenylmethylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonyimethyl}-2-pyridinone;
3-(2-methylbenzylsulfonyl)amino-6-methyl-1-[{(2-guanidinooxyethyl)
aminocarbonylmethyl)-2-pyridinone;
3-phenysulfonylamino-6-methyl- 1 -[(2-guanidinooxyethyl)aminocarbonylmethyl]-2-
10 pyridinone,
3-(3-chlorophenylsulfonyl)amino-6-methyl-1-{(2-guanidinooxyethyl)
aminocarbonylmethyl}-2-pyridinone,
3-(4-methoxyphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone,
15 3-(3,4-dichlorophenylsulfonyl)amino-6-methy!-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl}-2-pyndinone;
3-(3-bromophenyisulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethy!]-2-pyridinone;
3-(3,4-dichlorophenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
20 aminocarbonylmethyl]-2-pyridinone;
3-(4-methylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone;
3-(4-ethylphenylsulfonyl)amino-6-methyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone;
25 3-(3-methylphenylsulfonyl)amino-6-isopropyl-1-[(2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone;
3-(3-methylphenylsulfonyl)amino-6-ethyl-1-[2-guanidinooxyethyl)
aminocarbonylmethyl]-2-pyridinone;
3-(3-methylphenylsulfonyl)amino-6-propyl-1-[{(2-
30 guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone; -
3-(3-methylphenylsulfonyl)amino-6-methyi-1-[(2-N’’-methylguanidinooxyethyl)

aminocarbonylmethyl]-2-pyridinone;



s 14 MAY 2007

139

3-(3-methylphenyisulfonyl)amino-6-methyi-1-[2-N"’-butylguanidinooxyethyl)
aminocarbonylmethyl}-2-pyridinone,

5-(3-methyiphenylsulfonyl)amino-6-methyl-1-{[2-N""-(3-
phenvlpropyl)guanidinooxyethyl)Jaminocarbonylmethyl }-2-pyridinone;

and pharmaceutically acceptable salts thereof.

38.  Apharmaceutical composition for inhibiting proteolysis ina mammal, comprising
an amount of a compound of any one of claims effective to inhibit proteolysis, and a

pharmaceutically acceptable carrier or diluent.

39.  The pharmaceutical composition of claim 38, comprising an amount of said

compound effective to inhibit a trypsin-like protease.

40.  The use of a composition of claim 38 for the preparation of a medicament

for inhibiting proteolysis in a mammal.
41.  The use of claim 40, wherein a trypsin-like protease is inhibited.

42.  The use of a composition of claim 38 for the preparation of a medicament
for the treatment of pancreatitis, thrombosis, ischemia, stroke, restenosis, emphysema or

inflammation in a mammal.

43.  The use of a composition of claim 38 for the preparation of a medicament

for inhibiting thrombin-induced platelet aggregation and clotting of fibrinogen in plasma.

44.  The use of a compound of claim 1 for the preparation of a medicament for

inhibiting thrembin in blood by adding to the blood.

45.  The use of a compound of claim 1 for the preparation of a medicament for

inhibiting formation of blood platelet aggregates in blood by adding to the blood.



T4 MAY 2002

140

46.  The use of a compound of claim 1 for the preparation of a medicament for

inhibiting thrombus formation in blood by adding to the blood.

47. In adeviceused inblood collection, blood circulation, and blood storage wherein

said device includes an effective amount of a thrombin inhibiting compound or macromolecule

5 as an anticoagulant, either embedded in, or physically linked to, one or more materials that form
the structure of said device, the improvement comprising employing as said thrombin inhibitor

one or more compounds as claimed in claim 1.

48. The device of claim 46, wherein said device is a catheter, blood dialysis machine,

blood collection syringe, blood collection tube, blood line or extracorporeal blood circuit.

10 49. The device of claim 46, wherein said device is a stent that can be surgically

inserted into a mammal.

50, A process for preparing an alkoxyguanidine compound of claim 1, comprising;

reacting a compound of Formula IX:

R‘lZ R13 Ru R15 NR?
/
O——NH R®
n
HoN N / X

15
. \R°

or a salt thereof, with a compound of Formula X:

R‘
R RS
.- l ~ o
RS'HN N\/U\ou X
o)

where R?>, R*, R*, R, R™ R" R" R* R® R nand m are as defined in claim l,-and
20 R* is hydrogen or R'~Z~, where R and Z are as defined in claim 1, and

provided that R’, R® and R are not hydrogen.
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51. A compound of claim 1, which is 3-(3-methylphenylsulfonyl)amino-6-methyl-
1-[(2-guanidinooxyethyl)aminocarbonylmethyl]-2-pyridinone or a solvate, hydrate, or

pharmaceutically acceptable salt thereof.



