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ANTI - COAGULANTS Field of the Invention The present invention is directed to
napht hyl - substituted benzi m dazol e derivatives and 5 their
pharmaceutically acceptable salts,-®hich inhibit certain enzynes in the
coagul ati on cascade, such as factor Xa and factor Ila (thronbin), thereby
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Factor Xa is a rrenber of the trypsin-like serine protease class of enzynes.
A one-to-one binding of factors Xa and Va with cal ciumions and
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(TFPI) (Sem nars in Hematol ogy (1992), Vol. 29, pp. 159-161). TFPI is a
circulating nulti-domain serine Brotease inhibitor with three Kunitz-Iike
domai ns which conpetes 20  wi t hBAGKEBPUNR GRFHE INMENTIQN or Xa. Once forned,
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factor Vlla and tissue factor conple Factor Xa can be activated
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pat hway in the co casca e. After vessel ury, the "Xa burst”
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20  with factor Va for free factor Xa. Once formed, the binary complex of tactor Xa and TFPI

becomes a potent inhibitor of the factor Vila and tissue factor complex.

Factor Xa can be activated by two distinct complexes, by tissue factor-factor Vila
complex on the "Xa burst” pathway and by the factor 1Xa-Villa complex {TENase) of the
*sustained Xa" pathway in the coagulation cascade. After vessel injury, the "Xa burst” pathway

25 is activated via tissue factor {TF). Up regulation of the coagulation cascade occurs via increased
factor Xa production via the "sustained Xa" pathway. ‘Down regulation of the coagulation
cascade occurs with the formation of the factor Xa-TFPl complex, which not only removes factor
Xa but also inhibits further factor formation via the "Xa burst" pathway. Consequently, there is a
natural regulation of the coagulation cascade by factor Xa.

30 Published data with the proteins antistasin and tick anti-coagulant peptide {TAP)
demonstrate that factor Xa inhibitors are efficacious anti-coagulants {Thrombosis and
Haemostasis (1892), Vol. 67, pp. 371-376; and Science {1990), Vol. 248, pp. 593-596}. The

active site of factar Xa can be blocked by either a mechanism-based or a tight bindihg inhibitor {a
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Haenostasis (1992), Vol. 67, pp. 371-376; and Science (1990), Vol. 248, pp.
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and [err]-bis(am di no- benzyl)cycl oal kanones is described in Pharnazie
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cascade, such as human factor Xa and factor Ila (thronmbin), and are
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wher ei n: _
compounds are disclosed as being serine protease inhibitors.

SUMMARY OF THE INVENTION

20 This im'rention is directed to compounds or their pharmaceutically acceptable salts which
are anti-coagulants by inhibiting enzymes in the coagulation cascade, such as human factor Xa
and factor 1la {thrombin), and are therefore useful as pharmacological agents for the treatment of
disease-states characterized by thrombotic activity, _

Accordingly, in one aspect, this invention provides compounds of formula (h:

(r?),

N
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25 wherein:
nisOto 3;
A is a branched or straight chain alkylene, -C{O}- or -S{O},-;



nis O0to 3w069.,|,2§4§, branched or straight chain alkylene, -C(OpcTfB96/01496
-S(Of[err]- WO 97/ 21437 -

PCT/ | B96/ 01496 - 3- Rlerr] is hydrogen, -ORlerr] or -N(Rerr])Rerr]; each
R2 is independently nitro, alkyl (optlonaﬁly substituted by hal o, aryl,

-QO Rerr], -ONRerr])Rerr], -N(Rlerr])Rerr]), -ORerr]-
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(opt i onaldagh 88 sintdpetdmtlipy al kyl hydroxy hal o, -N(Rerr])Rerr],

-C(OORerr] o d-ogeg))g}l(R[err])R[err]) aryl oxy (opti onal |y substituted by
al kyl , hydroxy, F‘I Rlerr])Rlerr], -C(OOR[err]

“C(ONRerr] )#Q[VéPP‘H“a"\a?‘&FR 5@9*) RYCRT®i o6 TRre Substyents tsefeféeri f59mabx group hydr oxy,
hal 0,20- N(Rlerr]) R[ etfdh]srstungci(f@)a%ﬁéﬁv] tq-aroxﬂ@Mﬂrﬂrtadt)o%ns,rgu}asmuﬁaIbvaiklpe nyl,
Substituted by hal oo Fe. ARt B or | ERMARR ey (gpsonaty

-C(O) N(R[ err]) R er rdupstituted Gy @Rivt hyiiroxy, Male] eY(RIRE[-6(QIPRE or -C(O)N(RBIRS) aralkoxy

-C(ON(Rlerr]) Rl er rda tionGiy IdbSAuEIS dy) i, "y 6I3ks. Halo, (NIRBRE, Bi¥RR o} O 4)
-NCRS[err])AOR e TO}N(RS)RS), haloalkenyl, cycioalkyl, imidazolyl, indolyl, adamantyl {optionally
25 substituted by halo, alkyl, -N{RFIR?, -C{O)ORB or -C{OIN(R®IR®), -C(OIORE,

-N{RBYRS, -C{OINIRBIR?, -CLO}CH,) ,OR® (where p is 1 to 4), -N{RBICIOIRE,
-N{RBICIOIN{R®IR®, -NIRBIC(NHINIRBIR®, -OPO,H, and -SR®; or
aryl optionally substituted by alkyl, hydroxy, halo, -N(R®)R?, -CIOJOR®, or -CIOIN(R®IR®; or
heterocyclyl optionally substituted by one or more substituents selected from the
30 group consisting of 1-iminoalkyl, -C{O)OR®, -C{OIN(R®IRY,
-CINHIN(RBIR®, -CINHIN(H)ORB, -C{NHIN{HIC{O)OR®, -R1°-C{OJORS,
-R0-C{OIN(R®IR® and -SO3H;
RS is hydrogen, alkyl, -R12-C(O)ORSE, -R'C-CLOINIR®IR?, -CIOIR?, or aralkyl {optionally substituted
by alkyl, halo, -N{R®IR®, -C(OIOR®, or -CIOIN(R®IR®);
35 R7is a branched or straight chain alkylene substituted by one or more substituents selected from
the group consisting of halo, hydroxy, alkoxy, ary! {optionally substituted by alkyl,
hydroxy, halo, -N(R®)R?, -CIO)OR®), aryloxy, aralkoxy, alkenyl, haloalkenyl, cycioalkyl,
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the invention as
invention as described above.
In another aspect, this lnvention-provides a method of inhibiting human factor Xa in vitro
or in vivo by the administration of a compound of the invention.
25 In another aspect, this invention provides a method of inhibiting human factor lia

{thrombin) /n vitro or in vivo by the administration of a compound of the invention.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
As used in the specification and appended claims, uniess specified to the contrary, the
30 following terms have the meaning indicated:
"Halo" refers to bromo, chloro, fluoro or iodo.
"Alkyl” refers to a straight or branched chain monovalent radical consisting solely of
carbon and hydrogen, containing no unsaturation and having from one to six carbon atoms, e.g..
methyl, ethyl, n-propyl, isopropy! {1-methylethyl), n-butyl, t-butyl {(1,1-dimethylethyl), sec-butyl
35 {1-methylpropyll, n-pentyl, n-hexyl, and the like.
*Alkenyi® refers to a straight or branched chain monovalent radical consisting solely of



descri bed aRpyesz1437anot her aspect, this invention provides - apiphfifii99¢
treating a hurran aving @ 20, disease-state alleviated by the inhibition
of factor Ila (thronbin), WhICh met hod conprises administering to a human
in need thereof a therapeutically effecti-fe anount of a conpound of the
I nvention as descri bed above. In another aspect, this invention provides a
met hod of i nhi biting human factor Xa in vitro or in vivo by the
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fluoro or io0 refers to a straight or branched chain monoval ent
radi cal cOREPM¥eReGUYENS| YPIEPYIRNS, BBWT"%TP’H%‘ Medytarhvienghiutyieng. fButylene (1,1-

unsat ur at i mmwdmbauémsectummr@ne-rﬁem@drdpmé:b @ipeBiyRAE, n-Kexglene, lBA I%d likeet hyl ,
oo butyl 3o el ISPl ke B o derig e Ve. peingd Y g ormore )
"Al kenyl " haif ao:ss l®og. a1€ct¢megkmsrion—1knhmmpmx§2—em m3gboeedpelienvi, am-cubrobut—z-
consi Slto' NGy %rogt:but-s m qgéﬁ&é%ezhvij]prop- -enyt, and the like.

PCT/ | B96/ Oli car bon "an , contal ning_unsaturation and havi ng
fromone to sixApxpofetess mfad@a'gof thee?ﬂé‘ﬂ?toaari”?ﬁ'bﬁ -allas der‘n'f‘tﬂ‘ 6?5"’_°L~%ﬂyl

n- ]E)ut 2- eNydthoxy, buﬁxﬁ ;ﬂ;ﬂydmxvl:m&ﬂyh;mmgﬁﬂg enyl agd tlhe li ke. "Al kyl Fn;a
refers to a str t.or anc val cal .con t|n olely
of 5 carbon a%‘d'g‘ﬁf/ldr'emér'f’ 3%8'2?"" °2 °ﬂ§‘° 0 °r?s kil 2‘ | 6snsuaﬁ§mﬁaw iy fds°x|¥1 one
to six carbdiealatonsettang. sthanst lisdpeapanoledrdythetiee, n- propyl ene, isopropyl ene
(1- net4gyl et hyl e-&g\),y ,d@e,pltg %%lp,g“v‘ Br M&%ﬁg&r;’l 1- di et hyl et hyl ene),

sec-butyl ene (1 -nethyl propylene) ’gent ene, n-hexyl ene, and the |ike.
ol

"Hal oal kenyl " r'éfapd" F&'%ﬁ’ ‘a‘l"ﬁl@ﬂ)ﬂf thefarreud - aaswaemaéﬂa'%aﬁ/eeﬁ@awgf\retw&d
by one or ,m&m.aecaam.,eg, Benzyll - brormet henyl, n-1-chl oroprop-2-enyl,

n-3-chl oropr op- ;\raq o¥<v rer?ers to Q ra%c%b :R the formula -OR_ where R, is aralkyl as detined above,
e.g., benzyloxy, {phenyllethoxy, and the like.

20 "Amidinoc” refers to the radical -C{NHINH,.

"Heterocycly!" refers to a stable 5- to 10-membered monocyclic or bicyclic ring radical
which is either saturated or unsaturated, and which consists of carbon atoms and from one to
three heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and wherein
the nitrogen, carbon or suifur atoms may be optionally oxidized, and the nitrogen atom may be

25  optionally quarternized, and including any bicyclic group in which any of the above-defined
heterocyclic ring radicals is fused to a benzene molecuie. The heterocyclic ring radical may be
attached at any heteroatom or carbon atom which results in the creation of a stable structure.
Examples of such heterocyclic radicals include, buf are not limited to, piperidinyl, piperazinyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidiny!, 2-oxoazepinyl, azepinyl, pyrrolyl, -

30  4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, indénvl, isoxazolyl, isoxazolidinyl,
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, iscindolyl,
indolinyl, isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinoiyl, isoquinolyl,
decahydroisoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyl, benzoxazolyl,

35 furyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl
suifoxide, thiamorpholinyl sulfone, and oxadiazolyl. Preferred heterocyclic radicals for the
purposes of this invention are imidazolyl, piperidinyl, pyrrolidinyl, and indolyl.



10 enyl, n-4-bronobut-3-enyl, 1-(chloro)nethylprop-1-enyl, and the Ilike.

"Al koxy" Rebhefmsbp a radical of the formula -OR[err] where thnm}smmgeal Kyl
as defined above, e.g., nethoxy, ethoxy, n-propoxy, t-butoxy, and the I|ike.
"Al kanol" refers to an al kane of one to _five carbons which is substituted
by a hydroxy radical, e.g., nethanol, efnanol , | sopropanol, and the like.
15 "Aryl refers to the phenyl or naphthyl radical. "Aral kyl"
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defi ned abovefra@oQua" rbeRZY ersinbin( phenyl ) et hoxy, and the |ike. 20
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trifluoroacetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic

25  acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the like.

"Pharmaceutically acceptable base addition salt" refers to those salts which retain the
biological effectiveness and properties of the free acids, which are not biologically or otherwise
undesirable. These salts are prepared from addition of an inarganic base or an organic base to the
free acid. Salts derived from inorganic bases include, but are not limited to, the sodium,

30 potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, aluminum
salts and the fike. Preferred inorganic salts are the ammonium, sodium, potassium, calcium, and
magnesium salts. Salts derived from organic bases include, but are not limited to, salts of
primary, secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as isopropylamine,

35 trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine,
2-dimethylaminoethanol, 2-diethylaminoethanol, trimethamine, dicyclohexylamine, tysine, arginine,

histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine,
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The nomenclature used herein for the compounds of the invention is basically a modified

form of the L.U.P.A.C. system, wherein the compounds are named as derivatives of benzimidazole

with the following numbering system:

(R%), .,

Accordingly, a cbrhpound of the invention selected from formuia (|} wherein A is
30 methylene, nis 1, R} is piperidin-4-yloxy substituted on the nitrogen by 1-iminoethyl, R?is



35 trimethyl am ne, diethylamne, triethylamne, tripropylam ne,

et hanol amwe,9731487et hyl am noet hanol , 2- d|ethylan1noethanol,Péfﬁﬁgybﬂ@glne
di cycl ohexyl ani ne, |ysine, arginine, histidine, caffeine, procaine,
hydrabam ne, choline, betaine, ethylenediam ne, glucosani ne, WO 97/ 21437
PCT/ 1 B96/ 01496 -7- nethyl gl ucam ne, theo ?onine, purines, piperazine,

pi peridine, N-ethylpiperidine, polyamne resins and the like. Particularly

pr ef er r edydrbgsy) R i8I SpVRERY ngp&mh n;ae, diethylam ne, ethanol am ne,
tri met ham ne, dicycl ohexylanmine, cholifie and caffeine. "Therapeutically

effective amount” refers to that” Qxpuhi of conmpound of forrmula (I) 5

whi ch, when adm nistered to a ! iﬁéneeéithereot, is sufficient to
effect treatnent, as defineg pre Qf disease-statqw alleviated by
inhibition of factor Xa or fjactor IIa The annunt of”a conpound of formula
(I') which constitutes a "t apeuti cal SANE e _ams “will vary
dependi ng on the conpound th di sease- state[ nd Ifs severity, and the age
of the human to be treate(d, can be deterpgiged-toutinely by one of
ordinary skill in the art a |ng regard to i own know edge and to

treatment of a disease- a human, which disease-state is alleviated
by inhibition of factor y factor Ila; and include: (i) preventing
t he di sease-state fron1occurr|ng in a human, in particular, when such human
is predisposed to the di sease-state but has not yet been di agnosed as
having it; 15 (i) inhibiting the di sease-state, i.e., arresting
its developnent; or (iii) relieving the disease-state, i.e., causing

r egr essii®nameéd héreindis JddsmidinanphthTiRgimettel-d-isdprapaedApf1 -itriidethPASibdrRAMSa-

descri bgﬂoﬁﬁ;eghg,dagolgmgm%ﬁss glogg;nﬁrengage of the theoretical yield. The
conpounds of the invention, or th arndceutically acceptable salts, nmay
have 20 asynmetric carbon atons in thelr structure. The conpounds of the
invention and their pharmaceutically accepiable~salts may therefore exist
as single stereoisoners, racemates, and ¢ ; gs of enantioners and

di astereoners. Al such single stereoisofe :nategﬁand m Xt ures

thereof are intended to be within thefScope of qéTveﬁtlon I n additi on,
I

t he conpounds of the invention st a |nd|V|d regi oi sonmers or 25
m xt ures thereof. /J:jfij:: > 5
N

N

A

is named herein as 1-(4-amidinonaphth-1-ylimethyl-2-isopropyl-5-{A-{ 1-iminoethylpiperidin-4-
5 vyloxylbenzimidazole.

this disclosure. "Treatl;g;J "treatnent"” as used herein cover the
a or

HyC NH

Utility and Adiministration
A, Utility
The compounds of the invention are inhibitors of factor Xa and factor lla and therefore
useful as anti-coaguiants in treating disease-states characterized by thrombotic activity based on
10 factor Xa’s or factor lla’s role in the coagulation cascade (see Background of the invention
above). A primary indication for the compounds is prophylaxis for long term risk following

myocardial infarction. Additional indications are prophylaxis of deep vein thrombosis (DVT)
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are nanmed as derivatives of benzim dazole with the follow ng nunbering
system [err] Accordingly, a conpound of -#he invention selected from
formula (1) wherein Ais 30 methylene, nis 1, Rerr] is

i peridin-4-yl oxy substituted on the nitroge -jm . R [
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1o o R 29T T BT S5 SRGC BRACL bl ppvanton, st o oonay g
yl oxy) bendipise arasi end rerr¥tankedsaransivminal eqrprAng apaieplasty. eThe qoappynﬁsafmﬁwful
her ei Ng ?‘S for the treatment of thrombotic complications associated with acute promyelocytic leukemia,
1-(4-am di nonapﬁt ﬁ‘ 1-yl) met hyl - 2-1 sopropyl -5-(N-(1-i m noet.h Lperidin-4- 5
yl oxy) benziaheigapuitle YPIPMES, dissamingier riﬁtg%’f‘sﬂ"\aéﬁ” ulation Tﬁf?‘f'?‘g‘i/ e‘i‘ﬁée%‘tﬁﬁ?&fhds
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useful as antj-coagulants in treati. ' - ter]
hr onbot | ENEEPP FyPRIGREe ot R Withelc GRS Shal B8 piR0ARAE! Fhd Efitbolias are
coagul at i aisosasiobidepropkexibtfekrarohndic siseades, ip oBiguipGA PAVRME YO Raysrd ah (sk

i ndi cqgi org,fhg\{do},%_sgmg&ggs_ is prophylaxis for long termrisk follow ng
nyocardi al i nfarction. Additional indications are Psri,(,)eft%l axi s of deep vein

t hr ombosi s ( DVT') additiqmrgﬁog\gg@fls of the inyention are useful diagnostic reagents for
PCT/ | B96/ Qfisihg Betof Rb botatwg it the peshutisnegsesde. or  prophyl axis of sel ected
patients follow ng a transient ischemc attack. The conpounds of the

i nvention may al so be useful for indications in which coumadin is currently
used, such as fBor DVestimg ot her types of surgical intervention such as

coronary arteryng primary bioassays used 1o demonstrate the inhibitory effect of the compounds of the

15  invention on factar Xa or factor lla are simple chromogenic assays involving only serine protease,
the compound of the invention to be tested, substrate and buffer (see, e.g., Thrombosis Res.
{1979), Vol. 16, pp. 245-254). For example, four tissue human serine proteases can be used in
the primary bioassay, free factor Xa, prothrombinase, thrombin {factor {la) and tissue
plasminogen activator (tPA}. The assay for tPA has been successfully used before to

20 demonstrate undesired side effects in the inhibition of the fibrinolytic process {see, e.g., J. Med.
Chem. {1993}, Vol. 36, pp. 314-319}.

Another bioassay useful in demonstrating the utility of the compounds of the invention in
inhibiting factor Xa demonstrates the potency of the co:ﬁpounds against free factor Xa in citrated
plasma. For example, the anticoagulant efficacy of the compounds of the invention will be tested

25  using either the prothrombin time (PT}, or activated partial thromboplastin time (aPTT) while
selectivity of the compounds is checked with the thrombin clotting time (TCT) assay. Correlation
of the K; in the primary enzyme assay with the K; for free factor Xa in citrated plasma will screen
against compounds which interact with or are inactivated by other plasma components.
Correlation of the K; with thé extension of the PT is a necessary /n vitro demonstration that

30 potency in the free factor Xa inhibition assay transiates into potency in a clinical coagulation
assay. In addition, extension of the PT in citrated plasma can be used to measure duration of
action in subsequent pharmacodynamic studies.

For further information on assays to demonstrate the activity of the compounds of the
invention, see R. Lottenberg et al., Methods in Enzymoiogy (1981), Vol. 80, pp. 341-361, and

35 H. Ohno et al., Thrombosis Research {1980}, Vol. 19, pp. 579-5688.
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PP.  579-R&3 derivatives, glucose, gelatin, sucrose, citrate, propyl gallate, and the like. Such
25 compositions take the form of solutions, suspensions, tablets, pills, capsules, powders, sustained
release formulations and the like. |

Preferably such compositions will take the form of capsule, caplet or tablet and therefore
will also contain a diluent such as lactose, sucrose, dicalcium phosphate, and the like; a
disintegrant such as croscarmellose sodium or derivatives thereof; a lubricant such as magnesium

30 stearate and the like; and a binder such as a starch, gum acacia, polyvinylpyrrolidone, gelatin,
cellulose ether derivatives, and the like, '

The compounds of the invention, or their pharmaceutically acceptable salts, may also be
formulated into a suppository using, for exampile, about 0.5% to about 50% active ingredient
disposed in a carrier that slowly dissolves within the body, e.g., polyoxyethylene glycols and

35  polyethylene glycols {PEGI), e.g., PEG 1000 {96%) and PEG 4000 {4%).
Liquid pharmaceutically administrable compositions can, for example, be prepared by

dissolving, dispersing, etc., a compound(s) of the invention {about 0.6% to about 20%), or a
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of t he i nvekiiefl gmthisgrt: éormxamn*ao'@etﬁemwv %‘E’@ép«!“é'm'@f §%(F’t‘-‘e¥ itk 66, (Mark 99% t o

% byjorei gifbisitg @orﬁbﬁnﬂzaﬂsﬁmlﬁennsﬂbéﬁmggmt |m|coﬂ¥8§|ﬁ3n€t3fbe a?ﬁﬁﬁs@é@@wlb it he
corrp03| tion wll und( s

t of a t he
i nventi on, a"éfre"ﬁ"‘pﬁ%ﬂtﬂﬁ@éfﬁ’ F'%Fé{f'ﬁ)" ﬁéﬁ‘ﬁ%F éB‘I" ts"aﬁa °°f"ﬁ%‘|‘"§o‘$ ‘“wg‘t' tlf’l’ie"’ré‘est
bei ng sui t;abheaq@hm'annambtabialsa!emm .cfot geatrhére qjlaeﬁsaseesdate @ldvintaf by the

adr i St 3ol 31 BEA) xe iU I DE R SBlenfIRl behel95RRR 91 o whi oh cap

be adj uste aceor di Ing t egree o sever |sease state to be
treated. For 20Fhe @umqueﬂsaﬂf ‘WHYWSE‘ r%ﬂhﬂﬁwhaﬁ"aﬁhﬁwﬁ'ﬁc@ﬁfﬁfﬁ&? B3jtsag@ept abl e

conposiist i CdlinfiMErerl ik B@Ie’ﬂaﬂémwaﬂéﬁi}e ghod QvH:dﬂlV\ﬁm'vth mepé?i'dm@ upon a variety of
phar maceut# i.ncor ratJ on of

| | f
By OF el B ey e SHPEH GoadyBn oReleve) e paRRAIE sty 35
phar maceutlermmh ofjaade of tie quenpaiinids the dgrcbasiyoyeight ageniral imalycieat diet, rede stditink,
magnesi um Gl aafdGiors, qgﬂe%maﬁl‘ue%ombnﬂ{:t%‘rm{he(\sgwrw 85FRe ﬁm.ema.der | vati ves,

gl ucose, gelatin, sucrose, citrate @\ﬁ allate I'i ke. Such 25
conposi ti iseapesitates Rndrihp hossundssaqig &py- sﬁS’i!Féﬂ% ?JH?"PP%{!?P’& gifecfjyq fiafly dose
capsul2es, ;gmwie;bsut G088y mennomeieaa@fﬁgaﬂmuh;am:@ﬁspeaad/ dfhecdmgoand bf tkeer abl y

such conpgsi +lgnnsor\gﬂplhgmia%§ﬁ,c£|l} cﬁc]%%etgﬁlggan tﬁgrekq ref %FomOLbou?Bbera? 5, phout

therefore W I'so "contalrn a SucC SuUcCrose crum
phosphat e, 10mg/kp loé bodykweight Rer déva apd) mastt prsfa@hIVasorc raéstaalr 4reigl to boy ol 2 ma/ker of

derivati vaspdy Reideber dby! #bf &aABle, fd @EmARUERENR@S kg person, the dosage range would
be from about 10 mg to about 1.0 gram per day of a compound of the invention, or a
25 pharmaceutically acceptable salt thereof, preferably from about 50 mg to about 700 mg per day,
and most preferably from about 100 mg to about 500 mg per day.

Preferred Embodiments
Of the compounds of the invention as set forth above in the Summary of the Invention,
several groups of compounds are preferred.

30 One preferred group is that group of compounds of formula {I) whereinnis Oor 1; A is
alkylene; R' is -ORS or -N{R%RS; each R is independently nitro, alky! (optionally substituted by
-C{O)YORS®), -OR5, -NIRT)R?, -CtO)ORE, -C{OINIR®IR® or piperidinyl optionally substituted by
-C{tOYORS® or -R'0-C(0}ORE; RY is hydrogen or alkyl optionally substituted by one or more
substituents selected from the group consisting of halo, -C{OJOR8, or -C{OIN(R®IR?; R? is

35 -CINHINH,; each RYis independently hydrogen; or alky! optionally substituted by one or more
substituents selected from the group consisting of -C10)0OR8S, -C{OINIRBIR? and phenyl {optionally



30 stearate and the like; and a binder such as a starch, gum acaci a,

pol yvi nyl pworsglzi4bone, gel atin, cellulose ether derivatives, gdthdebidokke.
The conpounds of the invention, or their phar maceutically acceptable salts,
may al so be fornulated into a supposMorg usi ng, for exanple, about 0.5%to
about 50% active ingredient disposed in carrier that slowy dissolves
within the body, e.g., polyoxyethylene glycols and 35 pol yet hyl ene

gl ycol s é&E{ﬁ)ﬁedQ;yg-c(o)BEG lroﬂ%rﬁi%@%r Andidie e‘&QrQth(o%a@y subétgiﬂeg b% 1- lmtnoalk¥|

phar mace €adrq\ ab omp@si tions can,
by di sso#}&'ﬁ’zmé%ﬂ % ‘ﬁffgﬁ & cso3Ha Rgdﬁ’r’b‘ﬁ’fﬂﬁf(‘sﬁ"‘\ﬁrfbef‘% “?Hﬁ‘%?‘ff |st5'i’F“(‘aEﬁ)m 0.5%
t o about -C2OMRE). em’°ec<0)om)r=9?mm#‘m9 or -CtOJR7; R7 is a branched or stra;ght cham

PCT/ | 59641%41%@u943ﬁu£33§%é 6 sa&s%&tnabéaﬁﬁ?e%'wﬁ Bl ﬁﬁpse,st%q G&B?‘é%q i ne.

phar maceuti cal adj uvan
aquedus Har! d@éwngjhwmsvted év r@ﬁtﬂm Jreach R& and RRis indsperisentblydragemonalky;

sol ut i onasﬁreaswame%daaendhiﬁﬂyd@srhﬁ&{éu oasﬂwtfaﬁﬁﬁutkweﬁé conposi tion of the
i nvention maymal so contain mn apfg& of auxiliary substances such

as wetting or ‘r‘}lfl%?‘f"ﬁfrfamaaﬂ‘ﬁfs "Bﬁﬁ‘r"&"?‘wg"'ég@n?‘g'ds IShatoUbEaHR Wherging
the |iken isQuwHt: dsis nievnylerafis eQRT ot -NR®1BR IRA js maepahdently RdAOMathy BlsEbstituted
trietha 80| et By h of
prepar %%&%’Eﬂd)o% T o ST oA N o B e Seg iy

ski I'%d FHPPORI er & ? ‘9’93 X drpydrogenas atiphentignaliy’ ssbmmmemoméwrSm ences,

18t h Ed.-cid)NmBIRe1 84 is -Cuhinalidaen @gm}ﬁé&ﬁeﬂd@ﬁﬁ\} ﬂfhrodoeﬂn&séﬂl\){ aﬁ’doﬂaﬂyls%gg hotegNe

Cner apedti-Esh Py CrRANAHE' < pBemi lepronst sfisbisicn or-RIBRMoERw Y epcopally

phar mac ewbstieted py domeptlayl |'Sal0iorker sohH: &bis Hyaeasmamy!, Bénz Whe@ase- st at e
al | eV' ats%dsthyte& Be ¢{6Etbﬁn) b @ %fo;BﬁeIrPr;s )a(%rén@h?ncgrggrggﬂtcsﬁm stlkl‘{'letng esutt)s%?(ihé ngs

of this invention. npound he i nvent
phar'Rac e 81 W'%’@é‘ﬁt‘%ﬁf ée'%%?dc §°m é'i‘%Q"I'EP congistipmetsCENORS pnd aryl (optionally

t her apeu:bbsxmlnhey betd(endy.cacitAtiaid WhisGhdepbrddenthahbrshRP.OREth D BRN afd ¥4thi ety

of fact 16, | udi the activi f the, specific conpound enployed, the
nmet abol ?{: &3 W"éeng’én(?'ﬁ“c dt(ﬁsi}'g tc‘f'\a'(?na"grnfhe conpound, the age, body

wei ght , geneMIth‘heeﬂ'apr Qiemmpcnr’els- a pretteredinldss ofnempburaidiis thisstlasatwi@min had e of
excreti @A id it Jwﬂgbhﬂétbﬁmﬂatn@ﬁ‘yd%‘g‘éﬁur Lmysqipgs.ttaﬁy Qws{.iu?&éﬂw c%;%ﬁﬁ%? states,

d,ph , | t
i 73 aosg R PR, Cal: Rt maerkiv epttpl oty {gmiopalotiRpett e

per day Rﬂfarandwepdnmd hpdrogdne mettidror ethpl. or a pharnaceutically acceptable

salt thereof of ki€ LEE%' t%mpia&r%gl ﬁQ qwowgng%o%ohgdsaal?g H\%re preferred:
1-{4-amidinonaphth- 1-ylimethyl-2-methy|-6-(A-{ 1-iminoethyllpiperidin-4-yloxybenzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-methyi-5-{N-{ 1 -iminoethyl)piperidin-4-yloxybenzimidazole,

25 1-(4-amidinonaphth-1-ylimethyi-2-methyl-6-{A-{ 1 -iminoethyl)piperidin-3-yloxybenzimidazole,
1-{4-amidinonaphth-1-ylimethyi-2-ethyl-6-{N-( 1-iminoethylipiperidin-4-yloxybenzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-ethyl-6-{(N-(1-iminoethyllpiperidin-4-yloxybenzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-isopropyl-6-{N-{ 1-iminoethyl)piperidin-4-yloxybenzimidazole,
1-(4-amidinonaphth-1-ylimethyl-2-isopropyl-5-{N-{ 1 -iminoethyl)piperidin-4-yloxy)benzimidazole,

30 1-{4-amidinonaphth-1-yl}methyl-2-t-butyl-6-{V-{ 1-iminoethyl)piperidin-4-yloxylbenzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-t-butyl-5-{M-{ 1-iminoethyl)piperidin-4-yloxylbenzimidazole,
1-{14-amidinonaphth-1-ylimethyi-6-[N-{1-iminoethylipiperidin-4-yloxylbenzimidazole,
1-{4-amidinonaphth- 1-ylimethyl-5-{-(1-iminoethyl}piperidin-4-yloxy)benzimidazole,
1-{4-amidinonaphth- 1-ylimethyl-2-propy!-6-(N-{1-iminoethyllpiperidin-4-yloxy}benzimidazole,

35 1-{4-amidinonaphth-1-ylymethyl-2-propyl-5-{N-{1-iminoethyllpiperidin-4-yloxy)benzimidazole,
1-{4-amidinonaphth-1-yiimethyl-2-propyl-6-{piperidin-4-yloxylbenzimidazole,
1-{4-amidinonaphth- 1-ylimethyi-2-propyl-5-(piperidin-4-yloxy)benzimidazale,



10 nu/ kg ofwhodysi ght per day; and nost preferably, from abeetraisslerass t o
about 7.2 ng/ kg of body.wei ght per day. For exanple, for admnistration to

a 70 kg person, the dosage range woul d b(1=: fromabout 10 ng to about 1.0
gram per day of a compound of the inventi % or a 25 pharmaceutical ly
acceptabl e salt thereof, preferably from about 50 ng to about 700 ngy per

day, and n%mrgﬂ!gxa%'i\ﬂpgﬂ};lﬂﬂw ﬂ@@&%&py} QQpi :&&4%%3@9&:’%!@ er day.

Preferred npound he i'nvention as_ set forth above
in the Suhifeyidigpnaphth- T‘M%ﬁf‘\"ﬂn‘sﬂ?iWé'ISdP‘PgF’(‘J’Uﬁé"%‘f”b& [4870lfs are preferred.
30 1-14-5MBinBADHheH- mntn@hﬂm%dcs;utmtwgmuqaoahwmmumombemmmme (1)

sach R er HerRmmempuR iRt P auoipay - rifosdiiibuedhye i it o1
- O O) GR et-14-gmidinahpbt-]-ylimedpyl 2om- bn]n)/FQ-m{-t1]-:,m|nc@(ﬂ@))@ﬁgmm—]&-yloxv)benznmldazole,
o L O R PR TPl v B - B B tP%AemgJaama.a.uxyeoqymnz.r%gom err]

or -Rerr en or tionally substituted
by one ort- fﬁ)?@dmwmrt‘lré’r’ﬂ‘%‘h%'@ ‘8(9@&19"??‘ @‘I‘fé‘b‘f“ﬂiﬁ?ﬁ‘%ﬁ??@{‘ ng of hal o,

- Rerr], ﬂpsoxﬁﬁéP)zi}Kﬁzelu])R[e”] Rlerr] is 35 -C(NH)NHerr]; each

dependent bstituted b
more Subst4tBRre Bl YN *Fﬁ%%%ﬁr%ﬁ%’ < JRL} BPfd Rzl uted Dy one or
- C(OM( R er r] ) Kyekviberaimidgzhiengrid (optional |y WO 97/21437

P11 B30/ D115 ibfon S Shidb 8o ST 854 i PRt o

pyrrolidin eac substitute i m noal
C(NH)N(R[err]‘}ﬂf’é?'??"zmiﬂ"e'ﬁ] C(OORerr] or -SCIerr]H R[err] i s
hydr ogen, al Kybs mbeazgfbu;( SHtoin B ds Y arfolhds fohdfstteiciidy of CHrRYdURbE IsIth)t, class

- - O N -
e AT i s S PURORS 5 0 Bl
substi5 uepidsidigl emibeallyfsubstitgtie by smipoalbyisRG isihvgrogen. - @t"@;tgm%"r :pr]-cgnwmgmf

aryl (optg ifml Asyaré ubéﬁanwh@dwbaege,%@,gﬁ{ﬂe bid R1° 8aRarRhed & stw&; Bh Eikylbrie.

I ndependent en or alkyl: and each Rlerr] is independ y a
br anched or st? ﬁhg asg Rh FomRAURYS. dbfofollgying I?P'é’pg‘l‘ BrofoERp et
preferred wbg;amuﬁhphimwnmauﬁftsw-ﬁ-:ﬁwh\a&thsnm@riﬂum wbm:eduannmidszdl} or 1, Ais

t hyl dependent |
O G s oo L s e L SN C
- O)m err], 4@i-Gynehenyeirhrivimeihybamippipenzirgidazole. opt i onal |y substituted by
10 -Q. EL%%onsphﬂR{ %.ﬁlmmgﬁ{n%. vl Shinbethpptpsddirgen or al kyl

t | b tit - N i
RN N or 1] % éeﬁt%rmqw&’vﬁ%gé{mm‘%w%% bgen: of ot kyl opttonal Iy
subst i t ut Bit-dyidinehphBR] -enmethyl-2GaEhNE[re N | ) Fhieoethylpipepdieny| (optional |y

substituted by LK L. optionally substituted by
1-i m noal kyl , ﬁf‘e‘@; EEE %"QTLTQ’%Q%%%MJ H, Rlerr] is hydrogen, alKkyl,

ben zyzs (o‘ptq—quginpgaphth- -ylimethyl-2-methyl-6-(V-(N"- l1—1mmoethvl)ptpendm-
4-yli-N-[2-{methoxycarbonyllpropyllamino)benzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-methyl-6-(N-(A-{ 1 -iminoethyl)piperidin-
4-yl}-N-{2-{carboxy]propyllaminojbenzimidazole; and
1-{4-amidinonaphth-1-ylimethyl-2-methyl-5-[N-{N"-(1-iminoethyl)piperidin-
30 4—yn~N-{2-(carboxy]propvl!amino)bénzimidazo!e.

Of the subgroup of compounds, another preferred class of compounds is that class
wherein n is 1; A is methylene; R! is -OR5; R? is nitro, -OR®, -N{R7)R®, -C{OIOR®, or piperidinyl
{optionaliy substituted by -C{OJOR®); R3 is methyl or 1-isopropyf; R* is -CINHINH,; each R® is
independently hydrogen or alkyl optionally substituted by -C{O)ORS8, -C{OINIR®IR?, aryl {optionally

35  substituted by -CIOJORSY; or piperidiny! (optionally substituted by -R**-C{OJOR® or 1-iminoethyl};
A7 is a branched or straight chain alkylene substituted by -C{OJORS or pheny! (optionally
substituted by -C{OJOR5}: and each RE and R? is independently hydrogen or methyl.



substituted by -C(OORerr]) or -Rerr]-C(OORerr]: Rerr] is a branched
or strai ghivgcdrdsgsal Kyl ene substituted 15 by one or nore sSpogiiBiéiRRSES
selected fromthe group consisting of -C(OORerr] and aryl (optionally
substituted by -C(O OR[err]); each R ernyk and Rlerr] is independently
hydrogen, nmethyl or ethyl; and each Rlerr] is independently a branched or
straight chain alkylene. O this subgroup of conpounds, a preferred class
of conpounds bsth'ishiﬁss(blfaﬁrﬁpmhﬂﬁ,ahafomomg@onﬁothrﬁ myleqneferréd:err] is

-0 o b efrbotshr YRRy BB SIE I RUIRORS, er ) rper

i s piperidi ny#-vioptibenzishidiazoleybst i t ut ed by 1-ininoal kyl; and. Rl.err] and
Rlerr] ajs %-blﬂﬂﬁxgﬁm%m-lyﬂmbﬁ‘\ﬁﬂﬂﬁﬁm Wnﬁi“&caﬂfonﬂhﬁ&boxyg (ALfAliminel ass of

conpounds, | ow n onpounds are nore preferred: 1 -(4-am di nonapht h-
1 -yI9 net hyl - Shyieirgyfing: ‘('%V(T"F'Hﬁ“ﬁB@f'hyl ) pi peri di n-4-yl oxybenzi mi dazol e,
1- (4- anmi dinen@pbhiphtili-ymethyl-2-methyl-6-{carboxy}methoxy-6-(N-{1-imino-

-yI ) met hyl - | ) pi peridin-4-yl oxybenzi m dazole, 25 -
- (4-am di nona’E)E’Y er'?"&%‘&#&eﬁ} P&%E%t hyl - 6- (N- (1
-i m noet hﬁ-?tpldpemammi‘30WF‘@X%@HWHﬂ‘aﬂ@ﬂt@xviafb?fwﬂhﬁmzﬂf’mapht h-1

-yl) et hyl - 2- ewmﬁn&hkvﬁ&peﬁdm BYRiPkIRhiBSledi N- 4- y| oxybenzi mi dazol e, 1
- (4- am di nonap

-yl ) et hi/ﬁ‘?“’ét“ﬁ??phﬁ‘ Fipethyd-meRY RS - {5epar Y BeRY 18X oxybenzi ni dazol e, 1
-(4-am di nona@mh-rm{tnoeyﬂy))p’aérmjrh-4&lo|xsmpmmpybzo& (N(1
1 m noet Iy bR %Rép‘?\wx-yg%%@ﬂgﬁ{éﬁyﬂ% gtév%&}f&v@n-&n‘% o@{HXﬁbtf%?xy hth-1

-yI ) met hy I'SOPro eri benzi m dazol e,
- (4- ani df-mexdpenzipidazolg} ) net hyl - 2-t - butyI 6- (N-(1
- l m noet fuy4- ;rmdmeﬁa;mm Ak befhm mmaaahawcérbor(vébaﬁwdtmnapht h- 1

_yI )ﬁ: gylnoﬁa%_mt’)ﬁ‘t eﬁwﬁ‘é? Eng (‘K)—tbf%z'r)"g z%?r'| di n- 4-yl oxy) benzi m dazole, 1

-| M noet fd-ppidppenaptitin 4hmetbyly3-etiwl-orildticadiony)vdnzildxam di nonapht h- 1
-yl ) met hyl - 5- é%?} Jmndeﬁ}yﬂgﬁéﬁ%-)a Wbbﬂﬂ:rﬂldézo)g oxy) benzi m dazole, 1

4- di ht | - 2-
e Bl b &t e
1-(4-amdi nonaphtd'pei.dmu)myin;dnzxaumapyl 5 (N-(1
-1 mpoet ﬂ-¥+ E\%:rwé Q\Ith-é y?%let(?\glyé B-%%l g1( Brb%n\glﬁét Q%CH Wﬁ %E}IJ"

1-yl") et hyl - I'n-4-yl oxyl) benzi'm azo
-(4-am di nonaghfltpape]_tdm-&yloxylbenztmtdazole.

-yl ) et h grneniAmh L,?Jneﬁwﬂmﬂ@r.w:mazpmarmmmw -6-(N-1Y§niRg/ 21437

PCT/ | 896 149 A %Y'?’H)?F@F' onag)Igr

-yl )met hyl -2-% yl oxy) benzi m dazol e,

1 (4£5am( gj‘u%?ipbhwjb ;Jr\]:)-)mﬂwhyiﬂﬁthyswtmwoxﬁeﬂpxp(ﬂ‘(ﬂldﬂm@Oyl oxy) benzi m dazo

am hqpna loxylbenzimidazot

-| th|2‘*)5"H°"E1 Y il t hyl
y %ZE an-%/ -ﬂqnpm;;gmmpﬂ]ﬂ vl}mizﬁ_y? 2—tsopropyl-e4-m¥th2)£\:-

- yl ) met hyk4.gn@ifonisntyh yhmetNyl A isopiopPet-Mythp - Peipedidin-adylytyiberkimameak,r dazol e,

1-{4-amidinonaphth-1-yimethyl-2-isopropyl-4-methoxy-6-{A-{1-iminoethyl}piperidin-

gerl di n- | oxy) benzi m dazol e,
{plpeﬂdm-4-yloxyibenztmadazole

4-yloxy}benzimidazole,
30 1-{4-amidinonaphth-1 -ylimethyl-2-isopropyi-7-methoxy-5-{N-{1-iminoethylipiperidin-
4-ytoxylbenzimidazole,
1-{4-amidinonaphth-1 —yi)methy!-z-methyl-_s-w-(4—carboxy)benzytamino)—
6-{N-(1-iminoethyl)piperidin-4-yloxy}benzimidazole,
_ 1-{4-amidinonaphth-1-yl)methyi-2-isopropyl-4-{4-carboxypiperidin-1-
35 yl)-6-{N-{1-iminoethyl}piperidin-4-yloxy)benzimidazole,
1-{4-amidinonaphth-1 -ylimethyl-2-isopropyl-4-(carboxy)methoxy-6-{N-{ 1 -imino-
ethyl)piperidin-4-yloxylbenzimidazole,



5 1- (4- ampelh ppfgpht h- 1-yl ) net hyl - 2-n-but yl - 6- (N- (1 .. PCT/IB96/01496
-i mi noet'hyt)-pi peri di n-4-yl oxy) benzi mi dazole, 1
- (4-am di nonapht h- 1-yl ) net hyl - 2- n- but yI - 5z(N- (1-i m noet hyl ) pi peri di n- 4-yl ox
y) benzi nmi dazol e, 1-(4-ami di.nonaphth-1 -yi)nethyl-2-(2-carboxyethyl)-6-(N(1
-im noet hyl ) pi peridi n- 4-yl oxy)benzi m dazol e, 1-(4-am di nonaphth-1
-yl) met hyly; {%,4,& ap%yﬁ&nméxbm- siédirdpr--RivRaiNMLinioper i di n- 10

4-yl oxy) benzim azo
1- (4- am di nonapitwipipetidin-fyjoxyNoenzinidazole: o car bonyl et hyl ) - 6- (N- (1-i mi noet hyl )
pi peri di N-1-d-3hi@ikynpaihzi-Aintamo2anetkfi-7tdneo-6 ulidT-duipo-of conpounds, anot her
preferred class_of. compoyn | ass wherein nis O Ais nethylene;
Rlerr] is -N R[eé?vt“f’)oﬁ'['ng)n ng&ﬁllbgnz;'i;‘glzg%h drogen or nethyl: Rlerr] is

- C( NH) BH[ er-t4-amiBpexaphth ByliethylZrigapronotl-Fri/V- %fﬁrbwatopgﬁ Waminoit ut ed by
1-i m noal kyl : I; ,-B[y% R err] or
-C(ONRerr]) %{g{? mﬁ&ew}rziwﬁml‘ ’ f"%i'?"gal r:de end nt. I hydr ogen or
met hyl ; anid @P’F‘T”qutha ¥ E‘H@ds‘i?l"”é’l' Y- bﬁ?"&?ﬁf he. O this class
of conpounds, télﬁv-ﬁquuhmumwm;mammae,pr eferr ed 1

- (4-am di nopapht h- 1 o 5 .
-yl )met hylt 8‘"'{) G S R TR T gy f3r%?1’%vﬁgglt)aarr1nz'?°r%1 dazole, 1

- (4- armodi nonaphﬁ V-0 -imjriop i HiRerid = WP*M%@"‘(‘NZQ'N and1- i mi noet hyl ) pi peri di n-
20 p.?g h%a#&p%@%{}ﬁ%&uﬂ@ﬁb&nﬂlﬁtmké}%mmbdasmd Ay@agpol e, 1

-(4- amdlnona h-1- met hyl - 2- net hyl - 6 fv\ﬁﬂé&l (llmnoethyl)plperldln-
4-yl)-N (I ami no%HY’HdﬁW"fW’t"ﬁ?ﬁ"}’ﬁfﬂ Rl phbisiiva %ol e - (4- ani di nonapht h-
1-yl ) met hyl - 2- nef #y ku@nﬁdﬁ-c{f Nompdunids; mmetehydi ):qasq)e‘rdodipnunds is that class wherein n is

4-yl)-N rboxvor opyt )a banzi 8. B3 is 1-isopr
)(/4) am ((jl (f\aﬁ ?‘K‘H “epF) rr\s\m%:mﬁ:)aZErn%‘tﬁkfl ﬁl—c ﬁﬁ“ iRI r?1 no1et hp ofyl Rer| di p-
yl) -1 ( 2cmwwngxgﬁcramsmw pw@mym mmtes z‘i m"mﬁm &° 'Slhvdwgen Pand each R
(- am di napaei} [hadpanbbkyalBshero iyl -6 (N-(N - (11 m noet hyl ) pi peri i n-
yl)-N-( 2%?car boxy) rop am n%) enz m dazol e g
(4-ani di nonap(Plft‘Itl'sf%?F)’ L;qugg (’W?‘N“ T MR BEISE YR pi peri di n-
0 1-{4lanyibihetdpith- {-glimdrbwB)ipapogpyl-3-aaboo)- oML T -minkethylieiper@n-t he subgroup
of conpounds, aI'?bEJﬂ‘r?] g;,ﬁ T-To el ass of conmpounds is that class wherein n
is 1, Ais neth fls- 1; Rerr] is nitro, -ORerr],
-N(R[ €0r] )H%?WEP'HOGQE{‘ED) 'E?‘F\]' 2‘ifﬁpf?HVbé1"F‘ﬂ?°ﬁ§'P°'(Vépt i onal |y substituted by
-C(O R err]); &ertimidosthiymdipafidins-yidminsberamihioid err] is -C(NH)NH err];
each R err] is independently hydrogen or al kyl optionally substituted by
-C(OOR[err], -C(ONRerr])Rerr], aryl (optionally 35 substituted by
- C( O) OR[ erarggaration op iComppuhds\of Thepwventionl | y substituted by
-Rlerr] -C(O ORgr{d fo%wrlg 'Rg%d?igﬁ%m@m\les B bhd régﬁns%m@f BRREWA aQﬁesﬁé prab&éd,

h | Kyl b
CUbSt fut A aop crtery P R ek o ot of e eST b cREeTRY

hydr o@8n Ghe PRIpBMtions and Examples, would realize that certain steps in the Reaction Schemes result in

mixtures of regioisomers, which can be separated and isolated by conventional techniques.

1-
4-
4-
1-
3

A, Preparation of Compounds of Formutae {la) and (Ib).
Compounds of formulae (la) and (tb) are compounds of the invention and are prepared as
shown below in Reaction Scheme 1 wherein A is a branched or straight chain alkylene, -C{O}- or
30  -SI0),~; R? is alkyl (optionally substituted by halo, aryl, -C(OJORS, -CIOIN(R®)R®, -N(R®IR®), -OR?,
-NIRTIR?, -N(RTIR®, -N{RBIR®, -N{RBICIOIR?, -CIO)ORE, -CIOIN(RTIR®, -CIOINIRBIRY; RY is
hydrogen or alkyl optionally substituted by one or more substituents selected from the group
consisting of halo, atkenyl, hydroxy, alkoxy, ary! (optionally substituted by alkyl, hydroxy, halo,
-NIRBIR?, -CIO)ORE, -CIOINIRBIR?), aryloxy {optionally substituted by alkyl, hydroxy, halo,
35 -N{R®)R?, -C(OJORS, -C{OINIR®IR®), aralkoxy {optionally substituted by alkyl, hydroxy, halo,
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PCT/ | B96/ Ow4pd¥2143%- Of this class of conpounds, the foll ow ngcEMReIgS are
nore preferred: 1 ' '
- (4- am di nonapht h-1-yl') net hyI - 2- et hyl -J3ghydr oxy- 6- (N- (1-i i noet hyl ) pi peri d
i n- 4-yl oxy) benzi m dazol e, - (4-am di nonaphth- 1

-yl)met hyl - 2- et hyl - 5- (am nocarbonyl)rret hoxy-6-(N-(1-imno- 5
et hyl ) pi pYRMIER.NCIOIPRBXFIDBRAIRT caoalkeny, levelpdkdnimitianaviaphsiyl; ddamantyl

| th i ifle Ll
e%/hillﬁgapl ?gﬁ@nﬂ?kgﬁ%‘:nﬁ 46@!%99)%‘{9\@2%1"?@’ ‘i:{MbLR@Jo R"m*’) ¢ CIQIORS, -NIR®IRY,

4-a
-yl ') met hyflORBit Mﬁ%y&%(%'lﬂr(%t'mv&ﬂsof)m)) é\‘!ﬂﬁ?!%ﬁ )erR lC!Ole"iR”
6- E N-(1- +NW4)O&¢H)NJRP¥H9D&IHG§HQ-aﬁd Y3RIX RY bﬁrﬁ%béﬂcﬁm%rbogln or atkyl optxonany
m car box
6- (N 5? 1- gjr%sﬁtggéﬁkbm 3"&0}5 é&r%fuﬁsﬁtueﬁns elfrbtéz%]g?%(ta%ﬁr(gfx%conf sting ofzt}/aio a%enyl
- (4- m diwslemerp keorxyl agyt Joptienayly s@bmmw Skyt.hydmxy.- Bio, NHRDRP rCtmerbigt ) pi peri d

i n- yl@m}wm' d QJpﬁonall substituted by alkyl, hydroxy, hal N{R8 R?, -
1-(4- am%lnon Q{ Y n'ethly5v Y XY Xy } I%’enz

5 R i el St oo ety SO Lo oY)
- (4-am mﬂmm@m% Haloalker | E)cloalkylrehibydotyh ilddiyl, Gﬂirﬁﬁ%ﬂ)f&ﬁi&ﬁé{iv@&ﬂmuted by

6- 1- n
1- Ez%;lm 'Eﬁgn ﬁ‘) %y%@@f? ‘g‘bﬁi‘m% @(th&&aégrb%ﬂg?ﬂ‘fr?& hoxy- 6- (N- ( 1-
i m no- K§*§niw|!mhnmmlyl?dx lb-él:f&“i)ﬁﬁtph‘&zdﬂe )CEDN(BB}R9 -NIR®)CINHIN(RE)R®,

- (4- am ohorp Bphtd: ayér)am&,fm mﬁ;shukea%y(al«v( a’.?bﬂw%laowh%ﬁﬂ hewior®-of N (1-
i m no- ridin oxoy enzi m dazol e,

- (4- ani d | l"‘1 R/F )"r?@%/’l?ﬁl rsy ﬂﬁ?‘rﬁ}’P’“S’"‘("f"‘i PHESTRYAH X998 R MPER $¥BREYenss (N- (
1- i m no-selectey|figm prergrebipncohsigliraxef)Haten Bydivxdaaikdy, adyl (optionally substituted by alkyl,

(4‘1§m mfam}?Pﬁhp]J‘ Slam\‘lﬁsm’éd&ﬂn“? Ws{y %raﬁorgyl gﬁgr% m%&%gmoc%'&))ai?w(;mu:‘azoilylm no-

pi peri enzi
(4 am dmﬁb\ﬂaﬁ#mmwyvgtweelwwubglm@émoplw aligyl.rhyetosyy CENORY peNRiIRR.4- yI oxy) be
nzi m dazgt®oRy, -N(R®R?, -CIOINIR®)R?, -C{ONCH,} ORB !where qis1to 4) -N{R®)C(OIR®,

- (4-am dhfﬁ?&erﬂa)ﬁgy'ﬂﬁ&p%ma‘mgo%r Blblle and gﬁ*, eat):w R®a Rsplg I;atls gtlzsrt]:nbedyl oxy) be

nzi m daz
1- ( 4- amiapyinabhhBbmmay ofrtbe nybatni BHps bpirbxydorhebhandyX 6-Hald-{nti-W s moet hyl ) pi p

eri gpn- protecting group for nitrogen such as tert-butoxycarbonyl:

1



4-yl oxy) benzwo shaede, 30 1 -(4-amdinonaphth- 1 PCT/ABY6/01496
-yl ) met hyl- 2= SOpropyI 7- et hoxy-5- (N-(1-i m noet hyl ) pi peri di n-
4-yl oxy) benzi m dazol e, 1 -(4-am di nonapht 4.
1-yl) net hyl - 2- net hyl - 5- (N- (4- car boxy) benzyl am no) - 6-(N-(1-i m noet hyl)
pi peri di n-4-yl oxy) benzi m dazol e,
1- (4- am di nonapht h- 1- yl ) net hyl - 2- i sop¢adtign Sehefmé- tar boxypi peri di n-1- 35
yl)-6-(N-(1-imnoethyl)piperidin-4-yl oxy)benzi m dazole, 1
- (4- am di nonapht h-
1-yl) met hyl - 2-i sppropyl - 4- (car baxy) net hoxy- 6- (N- (1-i m no-
et hyl ) pi peri di n-4 oxykbenzi m da e, vk, WO 97/ 21437
PCT/ 1 B96/ 01496 - !
-(4-am di nonapht met hyl - opyl-7-nitro-6-(N-(1-i m no-
et hyl) pi peri di n- 47y oxyYPhenzi m ¢azol e, "2 - (4- ani di nonapht h- 1
-yl ) met hyl - 2- rret'ﬁyl 7-nitro-6-(N-(1-imno-
et hyl ) pi peri di n- 4- yl bxy) benzi m daZdle, 5 1 -(4-am di nonaphth- 1
-yl) met hyl - 2-i sopropyl - 5- (N- 2- car boxyprop-2-yl)am no)- 6-(N-(1
-i m noet hyl ) pi peri di n-4-yl oxy) benzi m dazol e, 1
- (4- am di nonapht h- 1-yl') met hyl - 2- sopr opyl - 5- (N- (4- car boxy) benzyl am no) -
6- (N-(1-i m noet hyl) pi peri di n-4-vyl o y)ben2| m dazol e, 1
- (4- am di nonapht h- k- y#3)-met jn/l - 2- i 30§ N- (2- car boxyet hyl ) am no)- 10
6- (N- (1-i mihoetRyl yprperidim=4-yl g " azole, and
1- (4-am di nonapht h-21 Proetect
-yl )ymet hyl - 2-met hyl - 5- (N- (car boxytfet hyl )m peridin-4-yl oxy) -
6- (N- (1-i m noet hyl ) pi peri di n-4-yl oxy}pbenzi m dazole. O the subgroup of
conpounds, a preferred class of conpounds—ts that class wherein nis 1; A
is methylene; Rlerr] is -N(Rerr])Rerr]; Rerr] is -CCOORerr] or
-CCONRerr])Rerr]; Rerr] is l-isopropyl; Rerr] is 15 -C(NH)NH err];
Rlerr] is piperidinyl optionally substituted by 1-imnoethyl; Rerr] is
hydr ogen; and each R err] and RO is independently hydroggh or nethyl. O
this class of conpoungs, e foll ow ng rrpoqnds are nore\p efe red: 1

(4-am di nopaph 1y|) t hyl i sopro 0\5 Xy-6- (N rqy yl ) pi pe
r|d|n-4ylgmn{) behzi mda @an " o8 b

0 ; ) u
. N

N
t !
W W

{3) {6)

w {8)



20 1- (4- am di nonapht h- 1-yl ) met hyl - 2-i sopr opyl - 4- am nocar bonyl -

6- (N-(1-i Woewerg? ) pi peri di n-4-yl am no) benzi m dazol e. Pr eparmiramoe/oisse
Compounds of The Invention In the foll ow ng Reacti on Schenes, only one
regi oi sonmer i s shown as bei ng prepared;t&l t hough one of ordinary skill in
the art, having the full disclosure of this specification, including 25

t he Preparatl ons and Exanples, woul d realize that certain steps in the
Reaction Schemes result in m xeFHen Bhemegl 6978BUEt s, which can be separat ed
and isolated by conventi onal techniques. A Preparati on of Conpounds of
Forrmul ae (la) and (1b). rrpounds of formulas (la) and (Ib) are conpounds
of the |nvent| on and ar®\p p red,as shown below in Reaction Schense 1
wherein X i ¢34 Brahche p st r/al é'ht chain al kylene, -C(O- or 30
-S(Oferr]; Rerr] is a (opt I susti tuted by halo, aryl,

-QO Rerr], -C(O)Cfg[]err])l?[‘ Réefr])Renr]), -ORerr],
-N(R[err])Rerr], -[NNRlerr])R e R € r])R[err] -N(R[err])C(O)R[err]
-C(ORerr], -CO err])Rerr], - 'O)N("IQBerr])R[err] Rlerr] is

hydr ogen or al kyl opt'i onal ly substituted by one or nore substituents
selected fromthe graoup consisting of halo, alkenyl, hydroxy, alkoxy, aryl
(optionally substituted by al kyl, iﬁydroxy, hal o, -N(R[err])R[err],

-C(OOR[err], -C(ONRerr])Rerr] aryl oxy (optionally substituted by

al kyl , hydroxy, hal o, 35 -N(R[ er j)R[err], -C(OOR[err],
C(O)N(R[err])R[err]) ®ar al koxy (optionally substituted by al kyl, hydroxy,
N

hal o, WO 97/ 21437

PCT/ | B96/ 01496 -16- - N( r])>R[—@r’r], -C(ORerr], -C(ONURerr])Rerr]),
hal oal kenyl, cycl oal kyl ~dazol yl , |ndonL adamantyl (optionally
substituted by halo, alkyl, -WR yri; -C(OORerr] or
-CONRerr])Rerrd) - GO OR Ri\err]) Rltenr]
-C(ONRerr])Rerr], -JC(OCH er [ ] ORMEEr] (where mis 1 to 4),
-N(Rlerr] ) (O Rerr"a"-N(Rlerr]) (O N(Rlerr])Rlerr],

-N(R[err])C(NH)N(T%&QL])R[err], -OPderr]Herr] and -SRerr]; Rerr] is

i ndependent |y hyduogenissgr al kyl optionally 5 substituted by one or nore
substituents selected fromthe group consisting of hal o, al kenyl, hydroxy,
al koxy, aryl (optionally substituted by al kyl, hydroxy, hal o,

-N( R er r]) R €bmpoundSoOfdtnfieé (1), @ and(7Dah cnansrtipiy Saitdb)e, farrepbmply, from

( cé?tol) (C)R?M"XT EH?%? bfg)tbﬁl?ﬁ%’eg]a?ﬁwm d&’gg’rggf E,?JVS’“ l(° % i ona‘{ P‘Bl i ;][ ituted by

al kyl , enngs ofy frpula-(RY rRvesisq yqq[)r@pqrfd accg(c@)mp@ rr]ett'@p!s dnsclosed in European

(BN R[:m‘sﬁeld)rPJ:&ﬁrApbncahaA @%hbwl Cycl oal kyl, imdazolyl, indol yl
adamant yl t| on@ll y substi

hal | k - N
T e oo ek e i P b v TR
- C( O N( B formiia IR[)én n JproticGoi@ritChietaratly, [resthdrOR vt § hydndpenating dagentl fdrccxék)xpie,

-N(R[ er WN? Larb 3{1?{) e]sénge.))ow %rﬁ J }Hﬁor'th J\ou refer bly, for 12
-N Ss
op'g ﬂ)ﬁ;ﬁ}?ﬁrmw%wﬁ aITRSI F°f“mq:(9i§°' "'H!fl ‘3 is J%{ﬂ"eﬁﬁr’]‘ }*F{f @F‘P‘f’” m”“""e

- C( 9 ORbkifst trefing the reaction mixture with a strong acid, preferably 4N HCI, followed by fittration
and concentration.

The compound of formula (2} so formed is then dissolved in an agueous acidic solvent,
such as 4N aqueous HCIl, and then an excess molar amount of the compound of formula
R3-C{OJR!? where R'? is hydroxy is added to the solution. The resulting reaction mixture is

15 refluxed for 2 to 16 hours, preferably for 12 hours, and then basified, preferably with potassium
bicarbonate, at ambient temperature. The product is isolated from the reaction mixture through
extraction and evaporation to yield the unprotected analog of the compound of formula (3). The
analog is dissolved in an aprotic solvent, preferably tetrahydrofuran, and treated with di-tert-

butyldicarbonate, at ambient temperature, for 2 to 12 hours, preferably for 3 hours. The



-C(ONR ernypife1asy; Rlerr] is a branched or straight chain apdpisee1496
substituted by one or nore substituents selected fromthe group consisting
of hal o, hydroxy, al koxy, aryl (optionall)gsubstituted by al kyl, 15
hydroxy, halo, -N(Rerr])Rerr], -C(OOR err]), aryloxy, aralkoxy, alkenyl,
hal oal kenyl, cycl oal kyl, im dazolyl, indolyl, adamantyl (optionally
substi t ut edorbgbuhalot)fonablhym is Bpireddyom tHE(re)dDRh enixtlireCyy agiiédRis extradtidpctoligved by
-QORerrly, J[N % apher 1, C(O)N(R[err])R[err]
-0 (CH err 1Y err err (where q is 1 é err])(QRerr],
-N(Rlerr]) (O N(‘"Q'G?‘F"FWRE'PWI""WN ﬂ[*e‘f“F‘i'ﬁ @0 PH"NPRF I 97 R ey oivent, preferably
-S P err] }"B}ﬁlﬁfrlel @r‘HjthFl$Fﬁ§ate@3@th th cothisbuR® of formbla dé'&nomiéebhadacnﬁé rl]d éh(drheght\a/v
unmmary_o e I nventiaon e X s_hal o an S
200 r oleaHETh P GROHER S AEFbI 4 K derbelie” prefedty (5,15 SR pyosert

07/ 21437 temperature. The product is isolated from the reaction mixture by aqueous extraction and
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(1), (4) ahNHCK) The tesyitingieagtion miytuen igirefapedfor 23p 120045 are "I‘?”(Ser°AI3d}°iut9n a@)

g(r) may 36 ﬂr][eﬁfmagrﬁarl AR f%pfeﬁxttﬂ:&t) hﬁ@seskmﬁg«@oﬁrsb@ags &ksotde@frhamadrdtst% sgiwent
nmpounds o ornul a y al so be par rding to e net ho

di scl ot®d PR IsEaN ‘;"S‘zf"rahj TRy W g’ﬁf”%ﬁ'ﬁf 3} PR Y %‘lﬂ?“béei“”fﬂ“'e' for

general , cnmpcm mdsrsoprefecabiyfioa® hoira) Thedortpdiund af éorpripdarie thepyisdlated tromnteat i ng

a Corrpound ceQbtioh On[x r@gfw(a:'?}narln@r E}?rﬁér%'rr?ﬁﬁmr%%?hesc%ﬂ §o0P! y, methanol, with a

hydrogenatl ng ag I um on carbon in the presence
of hydrogen, f o?'helcqwﬂfd ﬁbfl?f'B"’a b’ﬂé‘f @Palélsquddf’ an 2P1egie FYivenyi Arafe(Ablyor ous
shaki ng. Ttb@rammeuaﬂmof,m&:orsrwhar réra)corhsodnaqifa&ramafrnpmzhéwreﬁaastaf on mxture

AN HOT® £ of PRI PP A eesierresin EAR) broRembe s STsh o Fihel &

(2) so fortrepgheragure. héhe tisgltind reectionrmizwreniy stoed fonditdild hogisy preferably for 12 hours.
Isolation by column chromategraphy vielded the compound of formula (5}, which is then dissolved
in a protic soivent, preferably, methanol. The resulting solution is then treated with a base,
preferably ammonia, in 2 sealed flask and stirred for 2 to 16 hours, preferably, for 3 hours, at

20 45°C to 70°C, preferably, at 50°C. The compound of formula {6) is then isolated from the
reaction mixture through conventional technigues, such as concentration and column
chromatography. '

The compound of formula (6) is then dissolved in an aprotic solvent, preferably, DMF, and
treated with-a strong inorganic base, such as sodium hydride. The resuiting reaction mixture is

25 stirred for 30 minutes to 3 hours, preferably for 1 hour, at ambijent temperature. A compound of
tormula (7} is then added to the reaction mixture, and the resulting mixture is stirred for 1 to 24
hours, preferably for 20 hours, at ambient temperature. |solation through conventional
techniques, such as aqueous extraction and column ehromatography yielded the compound of
tormula (B).

30 The compound of formuia {8) is then dissolved in an anhydrous alkanol, preterably ethanol
and the resulting solution is then treated with an anhydrous mineral acid, preferably HC!, while
maintaining the reaction temperatures between about -78°C and ambient temperature for
between 2 hours and 24 hours, and allowing the temperature to rise to ambient temperature
white monitoring for reaction completion, for exampie, through reverse phase HPLC. The solvent

35 is then removed and the resulting residue dissolved in fresh anhydrous alkanol, preferably ethanol.
The resulting solution is then treated with anhydrous ammonia at ambient pressure or in a sealed

fiask, at temperatures from between ambient temperature and 100°C for about 1 to about 5



such as 4N aqueous HCl, and then an excess nol ar anount of the conpound of
formul a R[Q,pb]g.,,g@}R[err] where Rlerr] is hydroxy is added tgdii8egfilesl | ON-
The resulting reaction mxture is 15 refluxed for 2 to 16 hours,
preferably for 12 hours, and then basifiggl, preferably with potassium

bi carbonate, at anbient tenperature. The product is isolated fromthe
reaction m xture through extraction and evaporation to yield the

unpr ot ect kdbrs) nﬁ{mn%uﬁdwa 16@WND 18) GhrOfheh @ionREdordrd the rédtSioR kg by Staidegol ved

| 20 2P ghlfe! SEls BLERELAR oty [ ELLRKGERD. and Lreated with

di-tert- I'’carbonat €, erature, for 2 to 12 hours,
preferably f orAlgerm;{yplg mqtggi of traating thexe g solution above with anhydrous ammonia,

PCT. { | B96/b &é%@azm&%omﬁ?m%;éadd ithf LEdMPoand 89 the SorivaRl -RHSOR q{o%ﬁar]beihé eaction
i xt ure equs extracti e
Al terfati §1’°"P'I’f8 ceBRYEY &?%F‘Ulad%\p‘e*(“ﬁ i sé@'ﬁg‘é‘@ﬁf@a‘“f’ﬁﬁ E)a)|c/)r otic

sol vent, pref eTt&bdoyhppymd ofi fonuia lal dycthen bedissalvediit i ptolie sclvempoprefdrably f or nul a

Rierr] - q.%tﬁgms rJngwgar % &gﬁ% Aﬁsof%magé Q- flaagﬁr.et?ﬁmau e alef AN B

mxture is stirre ours Fera hours, at anbient
t enper at LAPEropTiate ipidatey Brefarably %Y‘ﬁ%“’??'ﬁn?‘tﬁ@'%éﬂﬁetﬂﬁ“'m for i@ 1B Pow§ueous

extracti %}eﬁmwrfepﬁms&ral frhgaiouea the aﬂﬁ@dmfa&murﬂmmwo&tea feom R reathibe h 1S
treatfrsod V\nthamnera The reSLHi,OLI&ng reaction

m xt UPe i TXPES Phi’éﬂdﬁfﬁr‘“g"'?‘bes s‘?fht‘?&ff’gyenﬂf‘té‘?"e?"gﬁ P She ts, and then
basified at anGirestundeoiiemagaer ia} afid Bbirelaria RA gonteinp SLANRYRY b S0N0BEWherean

aprotic sgly ?\'tand RO are xR&e%Lﬂeﬂmn%lkytll eLrQPJ}BS%m H{ag%e h?d}glyierd%hgr%c}%ct &nditions

di-tert- buty di car bonat eraf,
pr ef er abl ¥ Prepare3campgrads omemwém%anﬂ "B’rw %58 ﬁmca"te'aa -GIQAR eperesB 'athéerfwfffbm
the reacti on ngarhpbuRdd 6¢ farnﬁmeﬂﬂﬁranﬂ i{16) WhéretRd cbhﬁins\lm{)msl whelend rsl rbeﬁbgabove

The cqQnmpound of fornula t hen dISSO| n aprotic 1ol

pr ef e%abl Qe beeridn bef}g ﬁ?ﬂ "Pse’m"@ﬁ"’ ond cf °tpﬁ°adu°e Fon nads f?rm" 22 4
I n the presidiehefe FEScontamsrm&QWHf)M)srpmaneal&ﬂdafdi t&tarﬁ}ﬂvhpodomm&yﬂ fat@'ae
(DEAD) | M SR8 REY Wherll A BoneP UADINIREIRTTL] RAOINGPREN b R ® and Fart GRidbdrlabity

reaction mxture i1s stir hours, preferably fo ours.

.
| sol at i orPVHWQGBfI vy %ﬁr"bﬁﬁf‘%’g‘f"&%ys 9? E‘Ffﬂ'éﬂ abgys in Hmﬁﬁ'm’??f"bf’f 'F‘Bt"?ﬁﬁ?‘éf’"( 5),
whi ch is then chshyesk fofintagdiind iahd I5I0MNe6 R? ispiiesd menbé yeducst indacitandiie

ool ' Peohfhighd Qllnbduck 1EModdeGe bERyHLRL 1B oh3E) WRLE R i i, AN L furtlr &

sealed fla ours, pre erab hour s, 20
45[ err] C hegtrepgicenit the appropertgsikylating ageot @r?’]’@“?ﬁ@%ﬁbﬁﬁﬁ?&“‘é}?" 3 raﬁﬁl"a’ (6)

is then igpdraRess NiSMRT, h.emrfmacinmﬂmmw%cfbbn’oug&ae 64tR\REnhil @A & hyidegbmi ques,

such as concentrat| n an
alkyi, aryl or ara?kvl anddR

Compounds of formula (Ib} may further be treated with the appropriate acid halides,

7Cis as gnfmed above in the Summary of the Invention.

25 preferably acid chiorides, or with the appropriate acid anhydrides or equivalents, to yield
compounds of the invention wherein R4 is -C(NHIN{H)C{O}RS, Alternatively, compounds of
formula {Ib) may further be treated with carbamoyl chlorides, or their equivalents, to yield
compounds of the invention where R Is -CINHIN(H)C(O}OR®,

B. Preparation of Compounds of Formula {148}

30 Compounds of formula {14a) are intermediates in the preparation of the compounds of the
invention and are prepared as shown below in Reaction Scheme 2 wherein R3is hydrogen or alkyl
optionally substituted by one or more substituents selected from the group consisting of halo,
alkenyl, hydroxy, alkoxy, aryl {optionally substituted by alkyl, hydroxy, halo, -N(R®}R?, -CtO)OR?,
-C{O)N(RBIR®), aryloxy (optionafly substituted by alkyl, hydroxy, halo, -N{R®)R®, -C(OJOR®,

35  -CIOINIR®)RY), sralkoxy (optionally substituted by alkyl, hydroxy, halo, -NfRE)R®, -C(OJOR®,
-CIOIN(R®IRD), ha!oé!kenyi, cycloalkyl, imidazolyl, indolyl, adamantyl (optionally substituted by



chr omat ogr agye7/41ag7 conpound of formula (6) is then dissol ved gy R3be506&t | C
sol vent, "preferably, DMR, and treated with a strong inorgani c base, such as

sodi um hydride. The resulting reaction myture is 25 stirred for 30
mnutes to 3 hours, preferably for 1 hour, at anbient tenperature. A
conmpound of forrmula (7) is then added to the reaction m xture, and the

resul ting ngioX hikyie-Ni88)8Y,i-CIOR? o/ -CloiNgREHP) hewmoRre pndtnSa bt piNePiR20 hours, at

Baucous oxeRICP P AT BE I oG IRy AR BRARE L e
formul a (8PPOFG, and -SRE; R® iF hwiragenp ouitis ahkyif aprinudlia s¢@tititsd biherre atiswel ved i n
an_anhydr QueRldh & ectdd R ki UysPdNalty Aol ggfmag%’&k%;ﬁ%gmwbdoﬁ?;%gen

treated wi [ yarous m neral ac J Y 8inng mal _nt al
t he refct iSUpsttga By akvly Bydreen Rlan Nt -CIRRPRT o1-EIUNE" Hivhiaewiaxvtiestisepivt ur e
for betweesbstitdhtow by amdhyldtoyO HES, -NIHRIRR LEIOYD Aot -BEOINENTIREY, Ak diNoRy dptibhdlig T O

anbi ent tenperature ile nonitori r i 0 i, O for exanpl e,
hrough r SUEREAeDREaW, PSS RSP ‘b o B RFRISRL st cgostbn.
resul ti ng imidsiotit,cindihg safamanityl fopfioretin satstigutachyshaid, letio Y (RPIRR-6tQ1ORY ot hanol .
The resul t.t«%.@m%@#n@f,'-gaaxbﬁa,t.n@ﬂmbr%an, L @NRYL] BHE (PR 2 B adi ent
pressure or in aﬁéea qg flas ,sat t;nPeratgé S Fdn1betme§ & |ent10
t enpef &t urtRKACHGOMNR PEOINE IR IR IGINFINEDS it -CFO3H, eGR4 87 and R are as
fF’CT /1 Bﬁ6/ QdrhE ab30 {nhﬁUSSmthQ:fWgﬂﬁnﬂﬁ‘fi@ﬁiﬂib@ ((r'hﬁl)); WiLa platddrihg Blodh esl g
romthe reaction, mxture st andar chni ques, such, as. concentration an
Fever se. pRAGEN PR B AP SLDHT dg VeGP mPteE P iR f RUSPEL ST e
sol uti on &bwxecamarigl: anhydr ous ammoni a, the resulting solution is treated
with a conpound of the fornmula -NH err]OR[err] to prepare the 5
correspondi ng conpound of formula (la) wherein Rerr] is -C(NH)N(H) OR[err]
substituent. The conpound of fornula (la) may then be dissolved in a protic
sol vent, preferably nmethanol, and then, in the presence of a base,
preferably triethylam ne, be treated with the appropriate imdate,
preferably ethyl acetim date, at anbient tenperature, for 1 to 16 hours,
preferably for 3 hours. The product, the conpound of formula (Ib), is
isolated fromthe reaction 10 m xture by standard techni ques, such as
concentration and reverse phase HPLC. Conmpounds of formnulae (la) and (1b)
wherein R err] contains -C(ON(Rerr])Rerr] or -C(OOR err] where each
Rlerr] and R err] are independently alkyl, aryl or aral kyl may be
hydr ol yzed under acidic conditions



to prepare conpounds of formula (la) and (I1b) where R err] contains
-C(OOR ermoyhaus; Rlerr] is hydrogen. Conpounds of fornula &éﬂ)‘f’%ﬂ”&l b)
where R err] contains -C(O OR err] where R err] is hydrogen nmay be
am dated or esterified under standard conditions to produce conpounds of
fornul ae (1a) and (1b) where Rlerr] corifdins -C(O)OR[err] where Rlerr] is
al kyl, aryl or aral kyl, or conpounds of fornulae (la) and (Ib) where R err]
contains -C(ONRerr])Rerr] or ﬂ’gﬁ (Shehbl) RLerr] where Rerr] and
Rlerr] are independently hydrogen, , aryl or aralkyl and Rlerr] is as
defined above in the Summary of the Inventl on. Conpounds of fornulae (Ila)
and (Ib) where Rierr] is nitro gy be reduced under ,gtandard 20
conditions to pr duce corrpounds of "formulae (la) and (1b) where Rerr] is
am no, which be treated Wi tdi- Ehe sappr opfhat-e al kyl ati ng agent
to produce co oungs of——f»orrrul (! a) ape—{+by> whére IR[e)}r—]—R?s
-N(R[err])R[ (R erg JebRexFT > wuN(Rlerr]) Rher
-N(Rlerr])C(ORerr] vvhere each R[errf and Rlerr] is hydhogen al kyl, aryl
or aral kyl and Rperr] is as deftiraéd above in the Surmmary of the Invention.
Compounds of fornula (I1b) may further be treated with the appropriate acid
hal i des, 25 preferably acighk chlorides, or witlgzthe appropriate acid
anhydrides or equivalents, tp yield conpounds of the invention wherein
Rlerr] is -C(NH)N(,H)Q(,O)R[ Alterna,t,gsvely dpdunds of formula (1b)
may furtHer be)treated=wit baﬁ)rry# c’rri—crrldr ‘éheiﬂl* equi val ents, to
yi el d conpounds of the ¢ ¥where R erb NNH) N(H)C(O)CR[err] B.
Preparation of Conpounds of For mi a (14a) 30 s Conpounds of fornul a
(14a) are internediates in tthe)preparati on of the)conpounds of the
invention and are prepared as shown below in Reaction Schene 2 wherein R3
i s hydrogen or al kyl optionally substituted by one or nore substituents
selected fromthe group consisting of hal o, al kenyl, hydroxy, alkoxy, aryl
(optionally substituted by al&yl, hydroxy, halo, ORSN(R[err])R[err]
-C(OOR[err], -C(ONRerr])Rerr]), aryloxy (op ionally substltuted by
al kyl, ‘hydroxy, hale.. N(R[ ef Ny .

. by al kyl, hydroxy,

hal o, -N(Rlerr])Rerr], ¢ il - =T | F%[err]), hal oal kenyl ,
cycl oal kyl, imdazolyl, indolyl, adamantyl (optionally substituted by WO
97/ 21437 ) .

PCT/ 1 B96/ 01496 -21- hal o, al kyf -N(R[err])R[err] C(O)CR[err] or

O N
) g(( Og NE E[[ g; ; } g:%w %&Hﬂg of f&%&% @%m‘; {ri c&% g%grdﬁ e1r %re I%omgxeTla Ba\éf)llable.
- N( R[ er r oy ex=oypi, dnom LanciNfeR[nghpgi{;(lQ NQrR{uyr bq grqchcordmg to methods known to

-N(R[err},),guh{)‘,g«ﬂhgra;t])R[err] -OPderr]Herr] and -SRerr]; Rerr] is
hydrogen; or Rerr] is amglf op tlonalli substituted by one or nore

substd t uent s '§ IPRY f" thercoBRPYdE of fasmylad bl jaes RraRprest erfé[Pb"'”&l"K’éMmpﬁy'a’r ¥xy,

al koxy, farmyia (@i b08Eblid/solvent, preferably tetrahydrofuran, and saturating the solution with

ammonia {gas} at 0°C. After the saturation, the reaction mixture is sealed and warmed to

ambient temperature and stirred for 3 to 16 hours, preferably for 12 hours. The reaction mixture
is filtered and the filtrate is concentrated and dissolved in a protic solvent, preferably methanol,
10  and treated with an excessive molar amount of an alkaline alkqxide, preterably sodium methoxide,
and the reaction mixture is stirred at ambient temperature for 1 to 6 hours, preferably 3 hours.
The compound of formula {10} was isolated from the reaction mixture through standard isolation
techniques, such as extraction and concentration.
The compound of formula {10} is then dissolved in an aprotic basic solvent, such as
15 pyridine, and treated with a slight motar excess of the compound of formula R3-C{O)Cl. The
reaction mixture is stirred for 1 to 16 hours, preferably for 1 hour, at room temperature. Isolation

through conventional isolation techniques, such as evaporation, aqueous extraction and



5 substi t utwed odogigahkyl , hydroxy, halo, -N(Rlerr])Rerr], -C @cinosbiaoer
-C(ONRéerr])Rerr]), aryl oxy- (optionally substituted by al kyl, hydroxy,

hal o, -N(Rlerr])Rerr], -C(ORerr] or -C(ON(R[err])R[err]) ar al koxy
(optionally substltuted by al kyl, hydroxy, ialo, -N(Rerr])Rerr],

C(O)CR[err] or -C(O)N(R[err])R[err]) hal oal kenyl , cycIoaIkyI |mdazonI,

i_ a?gl[ glr ] ] ) %Qﬁa“&an&? p%f%@ thf cér'rggﬁ W%??W i}] l::!ved in a Fgrot&c Tolvenz,
- N(R[ er r] ) Rpefergbly ettgro). 1 Reex ?‘J"?‘F‘?[‘ér“rﬂ‘m““ GF@)’(’U**EW"J F éi'q'] ‘@?’? Jedpsaidesnden
is 1 to 4), stdibard redl(dRhedndibhssmireds! dailadilih Bh @arbbo (A hh DkeBbre]or Ry grbsdn, to form

Rierr] and PGPSR emBErTHE* HRVE 1 ched ARt FLHE PRDERE] o
Rl err] i%s hidnoguesosuchas Gltration ahdecopeapiratén. NThegesultingf modusx isghen dissodied arsa

b | d
et rabut tyox.l?@{agxé.é a5 BGUCHDS A REPIFS kb 79 nBLALRelefHoryh hbDE e SHG A

PCT/ | B96/ 01is9)sted Qtzouqqe@egqrgﬁtugcmr@sglvF@rnrﬂquwus hydrogen bromide and refiuxed for INo

Oorrpounds ofs f:&frmﬂr&e&&)/ FHodrst h&e&ﬁédﬂmﬂ@'c@ﬁdeﬂ@atﬂ& ahd Pe‘ﬂns&l% ih I-@med an
commer ci al I%gaval for e caster

be prepar ed"3ERYF B?ﬁ’fgs'{% aﬁl?f’ﬁf) I?WSWR"T‘B ltr ﬁng%t"%%f‘F Pg{d]’"r"ﬂa ﬁg '%P?'a‘eg Trom "
| n generaal , the heacdommoaure by odnvieotional methddka suchr 5 gauepareatiadiipn fand séncdhsadhyi Ng

a conpound of f Ofmgﬂ,p(,&)d éf'}o%laaﬁnl Pgl en c%s%ﬁlg& i %T%fcaslgk%m efer?bib[DMF 1

t et rahydr of ur an saturatin Ut 1 on
After the swbighamesk basteh@qhéad‘t"idm'em%dﬂ% T%t@%@ﬁ@mam&uwaﬁ ﬁé‘éth@ exatssvat

t enper at ur emaB@darfidunt bedbénwsu?;; rtagdé,@ué}ow etsn btpfy&fuaé:ahkw Ef;msndzez Jimeu(éjs%gmzhel g
reaction mxture .S ra ncentr e an | SSQl ve
e ot | oatlfol stifeure s BRI arba Rty Proraaby e, RO el Fqagpatore. The
excessitbe nimpousdrefuiatmuld {12hisahéraisolated doknokie deactipr mixeura birgughGalandimd techniques,

met hoxi de, Qpfalh LA ORnPaLE 1S stirred at anbient tenmperature for 1
to 6 hours, pref efté{)F@rp oﬁrs H‘Ee conpound of forrmula (10) was isol ated

fromthe reacti o'FFerﬁ°5!‘Pﬁ‘1"I§' of ferautipnt 1 3t 'aﬁ'epa'rfassplyeq' B ANAPTE SRIYPRfu 84ch as RIF. pnd
extracti on tesatkdogmce Bﬁ':ﬁn'@tuaﬁél sudthgs mlmoumhdafat fapiblenit &mﬁ:&:@)ure S Thé\Raction is

di ssol ved i rot such, as d treate
with a sli ,{,’315' f?a}grt%eéx%oélésé %}e?er??]‘éy "°6"sna“" &' f"‘c’ml’?‘u‘l"%21 er r"f )éfdjd)s éfjded?‘ﬁ tg
reacti ¢& mfRQQE'Pe njixgurg; whileostirfing, ogertacpemd poltos3 hpwref ghapempoupd of fanpule (13itis

room t enperigdiate® fromSRd Aabidn fﬁlh{uwa)ﬂstsmvmmmk 4Rl bkiRiRrib R e LIRS, Such

as evaporati ueous ext ract i on and
P hfomatogqaphy

The benzimidazole nitrogen of the compound of formula (13} is then protected in a

manner similar to the process described above for a compound of formula {2} to produce the

25 compound of formula {14}, The compound of formula (14} is then dissolved in an aprotic solvent,
such as DMF, and cooled to 0°C. Tetra-buty! ammonium fluoride, in an aprotic solvent, is then
added to the solution, and the resulting mixture was stirred for 30 minutes to 3 hours, preferably
for 1 hour at 0°C. The compound of formula {14a} is then isolated from the reaction mixture
through standard technigues, such as aqueous extraction and column chromatography.

30 The compound of formula {14a} may then be treated in a manner similar as described
above for compound of formula {3) to produce compounds of the invention.

In addition, the dimethoxybenzimidazole compound formed in the process of making the
compound of formuia {11} from the compound of formula {10) may be dissolved in aqueous
hydrogen bromide and refluxed for a shorter time period, preferably, for about 3 hours, to produce

35 the corresponding mono-hydroxymethoxy benzimidazole of compound (13}, ie., the compound
wherein RS is methyl and Y is hydrogen. This compound is then treated in the similar manner as

described above for the compound of formula {13} to produce compounds of the invention.



WO 97/ 21437
PCT/ | B96/ - recrystallization, afforded the corresp de.
The am de%éskgg’lssol ved in a protic sol vent, preferably et haﬁg hﬂ?’rﬁg%e
presence of a strong acid, for exanple, 4N HCl, and then reduced under
standard reduci ng conditions, such as pﬁH’r adi um on carbon in the presence
of hydrogen, to formthe correspondi ng am ne, Wnich is isolated fromthe
reaction mxturethrou g t echni such as filtration and
concent rat i on®- The Pfe8e" ?‘Y'? ?fgg‘ﬂ?ﬂfé‘ﬂ § of kermfa |ssol ved in a mneral acid,
such as 2N HCCpmﬂGld’ldB of tarmeld (22rar@intepmidlatee i the preEpefadoradf| the 4odpaungs oflthe
product i I e} i | K3 y. gen
gnﬁlah&ﬂ O&P& 2 s‘ix% BaholAh &Qa%?%cﬂ%rﬁé 8 é»)&ﬁfbﬂ R éqw&% g,gm

brom de refl uxe 1to 1 hour s era ours.
concentr ammalaww@meésbd |ape Qr Fﬁ’qmﬁﬁf‘tﬁﬁ"*?%ﬁ’r gemu"ce YRR CONS{FERG a%halo'

Itoﬁt assiu tawlw  HyBQRAL foxy] ruewqeﬁfmt BRCkuBEtithRE By afikyl L%amxys hbisPINIRBAS, f-cm?ﬁ@

e reac ure canvent il ona UucC S Ctl on
and concé %BMH&,ES a’ﬂ?ﬁ&@ﬁﬁ%ﬁﬁﬁ&“%ﬁ’"‘f‘%‘fﬁmggq yﬂ?"ﬁyshﬁqﬁeﬁwﬁg ocf@@ B?n an
aprotic smbmin?m*’)pamkexﬁbbwnaﬂ!\/ﬁ;bstrmtmmkﬂ weimixy barice -NEBRIEA, €soiorPdazol e,

| s added. (ﬁaﬁhﬁlhg hEGdan Pl IS, ftaSzo qﬁ&‘@na@mmﬁwﬁon@m AlbsfHiRuang, of a

bul ky sil or | gine resulting

react i onh?foac“m‘ eNfRs)P?t rCr‘PL% f%rC(P“F@X h‘é‘tﬂ’é“ &’@raﬂ@m\(%l’ﬂl hour, at
anbi ept tQOREAA] ORE (wildiemlib 1 mamrrnmﬁmtomﬂ EromPratan(RER°, tmaﬁxbmnmmlﬁt ed

fromthe t| on x il §1r ou an hn| qu ol action
and concé |8‘?1 h rr'%) i’fﬁ(fgc '"f’%f’reﬁélln V?’I 9§ 8 fKY]' av 'sas'%F‘(/‘e% i"h®an
aprotic Qtahmntqr ssunﬂn thmmenarﬁi tis dia:of isvhaldi Malssﬁt\ratkﬁ@ebasel angpEnd Y is a
sodi um h t action is stirred for 1 to 6
hour s, p¥§§é§g§ P?L?%ﬁd%ﬁ'rs?gpggn%‘goxggﬁggﬁﬁd of formula XRlerr] is added
to the 20 reaction mxture, while stirring, over a period of 1 to 3
hours. The conpound of fornmula (13) is isolated fromthe reaction m xture
by standard techni ques, such as extraction and colum chromat ography. The
benzi m dazol e nitrogen of the conpound of formula (13) is then protected in
a manner simlar to the process described above for a conpound of formula
(2) to produce the 25 conmpound of fornula (14). The conpound of formula
(14) is then dissolved in an aprotic solvent, such as DW, and cooled to
O[err]C. Tetra-butyl ammonium fluoride, in an aprotic solvent, is then
added to the solution, and the resulting m xture was stirred for 30 m nutes
to 3 hours, preferably for 1 hour at O[err]C The conpound of formula (1
4a) is then isolated fromthe reaction m xture



t hr ough stan%ggiﬁghni gues, such as aqueous extraction and colprgTAB96/01496
chronatography 0 . The conmpound of formula (14a) may then be
treated in a manner simlar as described ajove for conpound of formula (3)
to produce conpounds of the invention. In addition, the

di met hoxybenzi m dazol e conpound formed in the process of making the
compound of formula (11) fromthe comgaueosl seherhoanul a (10) may be dissol ved
i n agueous hydrogen brom de and refluxed for a shorter tine perlod
preferably, for about 3 hours, to produce 35 t he cofrésp i ng

mono- hydr oxynet hoxy, benzinidazole of conmpound (138),/%.e., the conpound
wherein Rlerr] is methyl and Y isgtydfogen. This co ound is then treated
inthe simlar rdesc d above for the ound of formula (13)
to produce ¢onpoypds jof tHRe ipventii oA—¥WO 97/214 0.

PCT/ 1 B96/ 01496 -24.2€C~, Pre i on of Conpoung FoTnuIa (22)

Conmpounds of fornula (22) are internediates int eparation of the
conpounds of the invention and %re prepared asrShowh bel ow i n Reacti on
Schenme 3 wherein R err] is hydrogen or al kyl optionally substituted by one
or nore substituents) sel ected firéi the group consi{stitng of halo, 5

al kenyl , hydroxy, al koxy, aryl (optionally substituted by al kyl, hydroxy,
hal o, -N(Rlerr])Rerr], -C(OORerr], C(O)N(R[er,a}\%( )(g“]) aryl oxy
(optionally substituted by al kyl, hydroxy, ha ﬁ[err])R[err]
-C(OOR[err], CXC»N(R[err])R[err]) ar al koxy ptionally substltuted by

al kyl , hydroxy hal o, -hK Rlerr], - rr], -C(ONRerr])Rerr]),
hal oal kenyl ;. cyciaal k¥l , i dd " (optionally
substituted by hal o, aIkyI -
-AONRerr])Rerr]), C(O)OR[err] -N(R[ er

-C(ONRerr])Rerr], 10 CKMO{HH)M (where mis 1 to 4),
-N(Rlerr] )(ORerr], N(Rlerr])C(ONRerr[)
-N(Rlerr] ) C(NHN(R[err])Rerr], -OPOJerr]Herr] and R ]; Rerr] and
Rlerr] are each independently hydrogen al kyl, aryl or aralkyl; Rerr] is a
branched or straight chain al kylene; R err] iS(aikyI; Xis halo; Mis an

al kaline metal anion and Wis a protecting group for nitrogen, such as

tert - but oxycarbonyl : WO 97/ 21437
PCT/ 1 B96/ 01496 -25- Reaction Schene 3 R*%-c(o)or®
3. 171y 4+ &'loTw” — N

R'2g N
i
H

(18)

R'%c{0}oRr® R*'°c(a)or?

3-—

NH, N

R'?0 NH, rR'20 N

{19) (20}



[err] WO 97/ 21437

PCT/ | B96/ OwW4P&1149r Reaction Scheme 3 continued [err] Corrpou 1!?}6/4; %{Jml ae
(9) and (15), and the acid halide used in Step 4 are connerC| V48 abl e
or may be prepared according to nethods_known to those skilled in the art.
In general, compounds of fornula (22) ark prepared by first dissolving a
conpound of 5 formula (9) in an aprotic solvent, preferably acetonitrile,
and the resulting solution is mJuL‘IQgﬂ% 2 Qbksini J:p[ err]C. An equival ent
nol ar anount of a conpound of fornu I's then added to the solution in
the presence of a base, preferably dllsopropylethylan1ne and the resulting
solution is allowed to warmto an‘pioelg} .geperature. Tt}ear ﬁglpn m xture i s
stirred for 3 to 12 hours, pre ably $87 5 hours. | at’ %hrough
conventional techniques, such[égzavaporatlon of thg 20, sol vent,

extraction and concentrati on, ds the ;GQr[espon conpound of formul a
(16). The conpound: of{#%@rmta (16) is themrdrssol ved I n an aprotic solvent,
preferably acetonitrile and thexe ting solution ischklled to about
-10[err] C. Benzylam ne is add¢d slomk #® the solu ' e presence of a
base, preferably diisopropy) e, and the, re reaction m xture
is allowed to warmto anbient tenperfture. The reaction rnjxture is then
refluxed for 24 15 to 48 houré')preferably for abo‘h)24 hour s.
Conventional isolation techniques,” such as renoval of the sol vent, aqueous
organi c extraction, and concentration yields the conpound of fornula (17).
The conpound of fornul3 %&é@ s then dissolved in a protic solvent,
preferably a SoMPRHeTs ¥ Rbei1a) anhheaciochalige wsei Step 4% FAmBErcialy

al kal i nexvailakieror deyterpreapdrdcoging @o trieehodOknoval toahede suatlin tsaiade. as sodi um

net hoxi de, i Sn Bg?epal a&%grltuﬂi c%]h‘? n(u%%5 9% £F9h OlteH rbg fﬁ’sﬂ%%'&olah% Qggﬁpo%wzhour s,

resultlng mxtuire 1s re uxe 1 urs, prerera
and Phe forawia 9hin an amoivsn*e@tﬂfefewv &Pﬂi?'é‘ﬁ{e pudhiheresuiting solyiian iSSP0 | <

renoved agod wec r R4 léh&.va&nrnaﬂa.r%uhsopu SohipoMedlof f8rrilla ﬂlsgarthsn Sdded €the
Conventi_on que ous extr

t
Concont PADTEH R PIERRERl 84Pa P PRY AopRe BONBBIR G Y tHohe squep ' 25
The conypiewe t;ofWérmr wLHnebignt &mpegattree (Thel irgastidn/mikture issstiped far 3 9 dl2vtents, and
treated pmeer@ f&reéjH&JrQ gls@lgﬁ'wﬂ; thrtﬂéﬁ b:o@@n@@’]a{ é@h&#&ﬂeg NsyeRt Ep %poﬂagort Qﬁh@ resence

of Qn aci d, such
solvent extractlon and concentratton, yields the corresponding compound of formula (16},

The compound of formula {16} is then dissolved in an aprotic solvent, preferably
acetpnitrile and the resulting solution is chilled to about -10°C. Benzylamine is added slowly to
the solution in the presence of a base, preferably diisopropylethylamine, and the resulting reaction
mixture is allowed to warm to ambient temperature. The reaction mixture is then refluxed for 24

15 to 48 hours, preferably for about 24 hours. Convantional isolation techniques, such as removal
of the solvent, agueous organic extraction, and concentration yields the compound of formula
{17}

The compound of formula {17} is then dissolved in a protic solvent, preferably a alkanol

such as methanol. An excessive molar amount of an alkaline alkoxide corresponding to the

20 alkanol used, such as sodium methoxide, is then added to the reaction mixture under nitrogen.
The resulting mixture is refluxed for 1 to 12 hours, preferably for 6 hours, and the reaction
allowed to cool to ambient temperature. The solvent is removed and the resulting residue is
dissolved in an organic solvent, Conventional isolation techniques, such as aqueous extraction,
concentration and chromatography yields the compound of formula {18}.

25 The compound of formula {18} is then dissolved in a protic solvent and treated with a
reducing agent, such as palladium on carbon, in the presence of an acid, such as HCl. The

resufting mixture is then hydrogenated under pressure and the solids filtered out of the solution to



resulting mng h§4375 then hydrogenated under pressure and thePewiiBI6®1496
filtered out of t e solution. to WO 97/ 21437

PCT/ 1 B96/ 01496 -27- yield the HCl salt of the conpound of fornula (19). The
salt formof the conpound of fornula (19)2 is dissolved in an organic basic
sol vent, preferably, pyridine. An excesswe nol ar anount of a conpound of

formula Rerr] - X is added t lon at about O[err]C. The m xture
is all ome?]'e'f’dl“?/\ﬂ%hgaﬂt@fé%mwf“gﬁ{) 1Lebt)and then 5 stirred for 12-16

hours, prefer abl\a/saﬂm:mﬂ Bf ttmmompoaﬁdeofsfMﬂ 9} is disselved i anrRIgRIMRASIRSOYARY -
| sol ation f g ﬁa ?xggéraee . ﬁ Qx:?e§sn§8(|rhﬁﬁp\%m %’f‘a%&ﬂﬁ&krﬁl ot P HRN RBODIX is added to

concent r aPi® roduct Is then dissolved in a ({J
n ner al amectoltppe%¢%F9°QNT PXayrg i ﬂ&QWPééw\tar'ng" appigey BRPFaYR T SP&?J f or

8 10 16 howrey toPh ?—ﬁ@rh%bﬂsymléré&%mﬂi&ﬂs awhdsd:leemmmded)mdeabapmuabaion and
t he resultlng residue is F‘Ben neutral i

ni c
base, suclfoiationsghnigHesosuch B EXFITERA PR °'9§?'§ ﬁal al"g 0 PR%Qng?]ﬁth gﬁ’lv{ag ugg such
as renovaproghctivit@ch ie 3hent dissgived tnor stiong mmeﬁrﬁcrdamrma!an @NtHGl tand thei fewfﬂmgt h

tetr anydr ghit ANl 00 7B b 8 rEQEPARIAChLR/ 14 REGIL Snd 20d is rEAByONPR aRn

formul a (YIS [HERUealrky! at menner sinilar to that described
above for ambnpoem:u@gm&sm@vﬁmea neutyaliizedto RHGE Wb 2t inprgania bate: FURNATISIIILD1)

and Ny@r ohRehEskhes. ns?anHﬁB rb%iatn&h Eﬂchﬁ&uéspsdoh&k rélacal bbmd radning waer lyonpounds
of formula (2) to produce

2 h ultin
conpound 6?“°FB‘|"?HRP§“(’ 2'?)’"’?'8" méﬁer%?‘é‘é{f’g’ﬁa r‘?mv'dnﬁgnee?"m olf %)’f fofra S? I‘ﬁﬁ )
descri bed i n ReaetorospbuBd loefremilafi20) i tep desikidated "f@mm!neasff@?f teahprdsseribed

conpounds of gofg'r anﬂ%ﬁmé Qr}om‘aiﬁ {11 ) & iﬁpﬁfc@ta'cgﬂxp%nmmﬁﬂ Phnd AipRatkdled i32)

20 fornu are interpediates in the g_‘xletgar at |don
of the commner§'ro'faf i ehat ﬁ?ﬁéﬂ‘!ﬁdcﬂ*im‘é% r gorarqyindp af togmula (DB RPAYES gpoun
React {9n sEReHBa 422),here| n Ais a branched or strai ght chai n al kyl ene;

hyd t | |
Cubst1tuent & sQNgEeating PatkeeRE of Ry YoAdr e bl X rRFeRimbiP P
al koxy, adgdcribaiihiReactioh\Scherhs f ifordoaubotyyds of Rgtmulwu:myduqqu@pounds of the

-N(Rerr] ) RBh&lohl . -AAO Rerr], -CCON(Rerr])Rerr]), aryloxy (optionally
substitute by 25 al kyl , hydroxy, hal o, -N(Rlerr])Rerr], -C(OORerr],
-C(CONRerr])Rerr]), aralkoxy (optionally substituted by al kyl, hydroxy,

hal o, - N(R[ err b) R epreparatiéd 6) Cdthsbunits o Fopm)udi(Blerr| ) Rl err]), hal oal kenyl,
SV BE Y iy o PR or 1A ¢ ARB ARt g}ﬁ@%@ l of umfct,%mdpmf al o
- C( O OR] einvgation and are prepared as shown below for Reaction Scheme 4 wherein A'is a branched or
straight chain alkylene; R3is hydrogen or alky) optionally substituted by one or more substituents
selected from the group consisting of halo, alkenyl, hydroxy, alkoxy, aryl {optionally substituted
by alkyl, hydroxy, halo, -N{R®)R®, -C{O}OR®, -CLOIN(RBIRY), aryioxy (optionally substituted by
25 alkyl, hydroxy, h;ic—), --'l;l.{RBiRQ, -CIOJORS, -C{OINIRBIR?}, aralkoxy {optionally substituted by alkyl,
hydroxy, halo, -N{R8)R®, -C{OJORB, -C{OIN(R®)R®), haloalkenyl, cycloalkyl, imidazolyl, indolyl,
adamantyl (optionally substituted by halo, alkyl, -N(RBIR®, -C{OIOR® or -C{OIN(RBIR?), -CIOIOR®,
-N{RBIR®, -CIOIN(RBJR®, -C[O}{CH,) ,ORE (where m is 1 to 4), -NIR®ICIOIRY, -N{RE)C(OIN(R®IR?,
-N{R®)CINHINIRBIR®, -OPO,H, and -SRS; RS is hydrogen; or RS is alkyl optionally substituted by
30 one or more substituents setected from the group consisting of halo, alkenyl, hydroxy, alkoxy,
aryt {optionally substituted by alkyl, hydroxy, halo, -N{R®)R®, -C(OIOR® or -CIOIN(R®IR?), aryloxy
{optionally substituted by alkyl, hydroxy, halo, -N{R®JR®, -C{OIOR® or -C{OIN(RBIR®}, aralkoxy
{optionally substituted by alkyl, hydroxy, halo, -N(R®JR®, -C{O)OR® or -CIOIN(R®)R®), haloalkenvi,
—"Teycloalkyl, imidazolyl, indolyl, adamantyl {optionally substituted by halo, alkyi, -N{R®IR?, -C{O)OR®
35  or -CIOINIRBIR?), -CIO)ORS, -N(RER?, -CIOINIRBIR®, -CIO)ICH,),0R® (where p is 1 to 4),
N{RBYCIOIR®, -N{RE}CIOINIRBIR®, -N{RBIC(NHINIRBIR?, -OPO3H, and -SRE; or R® is aryl optionally



-N(Rlerr])Rerr], -C(ON(Rerr])Rerr], -C(O(CHerr])[err]ORerr] (where m
is 1 to dwoeimberr])C(ORerr], -N(Rerr]) QO NRerr])R perimosoiass
-N(Rlerr])C(NHN(R{err])Rlerr], -OPqerr]Herr] and -SRlerr]; Rerr] is
hydrogen; or R err] is alkyl optionally substituted by 30 one or nore
substituents selected fromthe group cod8isting of halo, alkenyl, hydroxy,
al koxy, aryl (optionally substituted by al kyl, hydroxy, hal o,

S AL o LB g

-C(O R é? fried @povedp @)?\ﬁ‘R{"@?’V]"f F!Fe'f‘Y'i"'}"’"' ﬁl"l(‘l?x?a“(‘d’p'ﬁ %8 ﬁavqey Pﬁ‘ﬁﬁ@l"ﬂ vaved by
al kyl_,_ hygdncasyrerrbatyiimetMislyE hd bEINOWIIS a nitdchéd SARelingl grolip such as rerr-
-C(ONRLerr err]), haloal kenyl, cycloal kyl, imdazolyl, indolyl,
adanant y mf'%%f R¥i1y substituted by halo, alkyl, -N(Rerr])Rerr],
-QQORerr] 35 or -C(ON(Rerr])Rerr]), -C(OORerr], -N(Rlerr])Rerr],
-C(ONRerr])Rerr], -CCO(CHerr])[err]ORferr] (where pis 1to 4),
-N(Rerr])(ORerr], -N(Rlerr])(ONRerr])Rerr],
-N(Rlerr] ) C(NHPN(R[err])Rerr], -OPQerr]H err] and -SR[err]; or Rerr] is
aryl optionally WO 97/ 21437

PCT/ 1 B96/ 01496 -28- substituted by al kyl, hydroxy, halo, -N(Rlerr])Rerr],
-C(OOR[err], or —-C(ON(R[err])Rerr]; Rerr], Rerr] and Rerr] are as
defined above in the Sunmary of the Invention; X is halo; each Y is an
oxygen protecting group, such as tert-butyldinethylsilyl; and each Wis a
nitrogen protecting group such as tert- butoxycarbonyl: PCT/ | B96/ 01496
WO 97/ 21437 -29- Reaction Schene 4 [err] WO 97/ 21437

PCT/ 1 B96/ 01496 -30- Reaction Schene 4 continued [err]



Conpounds Obgagﬁﬂﬂéﬁe (24), (4) and (7) are conmercial | y avai PEBBIHN49ay
be prepared by nethods known to those skilled in the art or by the nethods
di scl osed herein. In general, the conpounds of forrmula (32) are prepared by
first dissolving a conpound of 5 fornmul8®(24) in an aprotic sol vent,
preferably, tetrahydrofuran. The solution is basified to a pH of 7 to 10,
preferably, to pH8, with a mld in ni ase, preferably, sodium

bi carbonat e, at ambi ent tenperature%’i%'"é'%cggrgf\?e nol ar anount of a
nitrogen-protecting reagent, such as di- tert-butyldicarbonate, is added to
the solution and the resulting mxtyre was stirred at anbient tenperature
for 0.5 to 24"ﬁoArs,Npreferany for f ours. The solvent is renoved and
the 10 resul reﬁnge P So 1CHicl Ut el il extratted with an organic

sol vent. EXtra h_arid conTeNntrati on ovides the conpound of fornula
(25). The conpgurid of\ for mul a (25) iy9 then dissol vegetieitan aprotic sol vent,
preferably, DMF. A niKd base, preferably, ilidazole,® and an

oxagen- protecting(eengent, such as tertG%UtyIdinethylsfF chloride, is
added to the solution. The resulting mxture is stirred 30\nm_putes to 5
hours, 15 preferably for 1 hour, at anbient tenperattly Qe conpound of
formula (26) is isolated fromthe reaction m xture by @¥tractivon and
evaporation. The conpound of forrmula (26) is then dissolved in%an aprotic
sol vent, preferably, tetrehydrofuran, and then reacted in{ashanner simlar
to that described above for conpounds of formula (3) to produce the

conpound of formula (27). 20 They¢onpound of formula (27) is then
di ssolved in a protic " t, preferably, |, ,and then deprotected
érapl y
ho

by ammonol y=si s ¢as)O0frerr]{t o &Oker H-E» pref POo[err]C, while
stirring for 5 to 48 houns—~preferably for Qrs. Conventional isol ation
t echni ques, such as concentration and 97/ 2137
PCT/ 1 B96/ 01496 -31- dryi ngsprovides tgffzﬁﬁ%ound of fornmula (28). The
conmpound of forrmula (28) is then dissolyv in an aprotic sol vent,
preferably DMF, and O protected in a naﬁner simlar to that described above
for the conpound of formula (26) to produce th¥)conpound of fornula (29). 5
The conpound of fornula (29) is then treated in a simlar manner as that
descri bed above for the conpounds of formula (6) to provide conpounds of
formula (30). The conpound qgfy formula (30) is then ¢§ ssolved in an aprotic
sol vent, preferably, tetrahy n, andtpeaded W N
3. (27) & WB—g? ——— \>__R=
N N
\ \

@D w @0 H
N N

\L (28) 54 {29)



a deprotecting agent, such as tetrabutyl ammoni um fluoride, at anbient

t enperat uppe 9P814®F sStirring the reaction nmixture for 30 m npCesBdem189% hour,
preferably for 30 m nutes, the conpound 10 of fformul'a (31) is isolated
fromthe reaction mxture through convggtl onal techni ques, such as
extraction and concentration. The conpdund of formula (31) is then

di ssolved in an aprotic solvent, such as DM~. A strong base, such as sodi um

hydride, is added to the sol uw,onaygﬂ,,,wecgmgl ng mxture is allowed to
stir for 30 mnutes to 2 hours, preferably for 30 m nutes, at anbient

tenperature. The 15 ¢@ppound of formula XRlerr] is added to the reaction
m Xt ur e, and the resul timgprxjure,is stirred for 30 mnutes to 3 hours,
preferaﬁly, (P4 1 Tour. ﬁ%ﬁ;[gd ﬁnd of formula (32) is then isolated from
the reaction mxture thrOugh donventional isolation techniques, such as
aqueous extraction, eOnQentratF-- an chromat ogr aphy. The conpound
of fornmula (32) is izen treated i4d | ar manner as that descri bed above
20 for conpounds rmula (8) to provide conpounds of the invention. E.
Preparation of Cbnpoumds of Fo rnula (36) Conpounds of forrmula (36) are
internediates in the ﬁreparaflon of the compounds of the invention and are
prepared as shown below in Reaction Schene 5 wherein Ais a straight or
branched chain al kyl ene; R3 is hydyogen or alkyl optionally substituted by

one or nore 25 substituents sel esded fwyomthe group consisting of halo,
al kenyl ,g hydrsoxys alkexy,—arwyl (o bstituted by al kyl, hydroxy,
hal o, -N(R[err])JIR.[err], -C(OOR[er O)N(R[err])R[err]) aryloxy
(optionally substituted by al kyl, ﬂhydroxy N(R[err])Rlerr],
-C(OOR[err], -C(ONRerr]) r . aral’ ofdl | y substituted by
al kyl, hydroxy, halo, -N(Rerf]) err] 0 eRert]
-C(ONRerr])Rerr]), haloal , cycloal kyl , |mdazonI, i ndol yI,
adamantyl (optionally substitut#d by hake, al kyI, -N(R[err])Rerr],
-C(O)OR[err] or 30 -(ONRerr])Rerr]), -(OORerr], -N(Rlerr])Rerr],

ST A e i i e i

- N(R[ er by et Kdpretor sy siiiieq in themos by fh[resthodsdizclosestpessin] - Rl err]
Rlerr ] ang Riegdnkraftife @tﬁndéﬁﬁds'ﬁdorﬁhﬁfﬂzi e pheparel By HFsy d&&oﬂnh@a lcompsindan; X
| S

is h rotectin rou suc

tert gbu{' ‘W’d'iarf%?’Hg PR Eprope s‘g‘ﬁ% g’?‘?ﬁ 'I;’I t'é'%dndff' Betin t}he s‘mmo" is pasifiedto a 5‘ Lo
such as 7ttenD; pretetablyy capth 8nwith armjldWpergarjic b@eapfdiefabh'r munp P'G?féewﬂthg“tgr oup for
nitr Ogegwﬁﬁm@éﬁmz)ﬁ OXLEN MO} amount b BAkrogen-pri¥ecth réddbaY, such as di-

PCT/ | B9
tert-butyldicarbonate, is added to the solution and the resulting mixture was stirred at ambient

temperature for 0.5 to 24 hours, preferably for 12 hours. The solvent is removed and the
10 resulting residue is diluted and extracted with an organic solvent. Extraction and concentration
provides the compound of formula (25).

The compound of formula {25} is then dissolved in an apiotic solvent, praeferably, DMF. A
mild base, preferably, imidazole, and an oxygen-protecting reagent, such as tert-butyldimethyisilyl
chloride, is added to the solution. The resulting mixture is stirred for 30 minutes to 5 hours,

16 preferably for 1 hour, at ambient temperature. The compound of formula {26) is isolated from the
reaction mixture by extraction and evaporation. '

The compound of formula {26} is then dissolved in an aprotic soivent, preferably,
tetrshydrofuran, and then reacted in a manner similar to that described above for compounds ot
formula {3) to produce the compound of formula {27)."

20 The compound of formula {27) is then dissolved in a protic solvent, preferably, methanol,
and then deprotected by ammonolysis at 0° to'50°C, preferably at 20°C, while stirring for 5 to
48 hours, preferably for 12 hours. Conventional isolation techniques, such as concentration and



Reacti on Scheo7R1a37 [ ePCT/IBI6/01MD6
97/ 21437

PCT/ 1 B96/ 01496 - 33- Corrpounds of formul a (_5310 are prepared according to
met hods di scl osed herein. Conpounds of fornula (4) and XRlerr]-C(O OR[ err]
are comrercially avail able, or may be prepared according to nethods known

to those Skd*ksgravﬁeét}%&mpoudqumﬂzsycomoounds of forrml a (36) are
prepared by tifst dissol V|nq a co

sol vent, such asThecmeRyet Yrigrma ‘2§h8 ‘P‘Hb‘?isﬂ"égt’q ?fba‘i'ﬁ‘éc ?°2‘2§UT tprﬁﬁfaé\glou i‘on
i N a Mannerangi Mptotdctddan almddnnerSsiries &d thae desaliizdesbbee fot oingpaumpeisnd bt foonutalf26) to

(30) to produce a conpoun a (33). The conpound of fornula (33) is
then treat €d° é\ﬁeﬁhe °°rér1p ugﬁﬁﬁ%g?a?g}g Ia of formula (4) in a simlar manner
as descrd bed abole dogpounshefdarmida (29 isghenutrest¢dig)a similan MenDR @s 3hat sleprsi e alesive

10 formul Rr (r?e@ompmﬁ;sc‘o@ Wmumeptfo Jr&ﬁd@-ﬂoﬁ'np(:gr@s deorhhuﬁﬂSd! sml moum &

m xture of protic_ and %rotlc sol vent, such as mi Xt
net hyl ene cfﬁf’b‘l"? RO éfn'Be'PrE'F?Pé giin 2mpPratic;saiyent. pistera §u‘(?ﬁa'éysd"f il ﬂ‘grtb"éﬁeélt‘?"éh
acid, is thegeprstdamgtagenthsuchalswéttabotyl Fhmoniem flubhidey ar embibhtaamperatuey. eAtter

df 3 24 h f 6
:SI'LLEr (r:gr’rpOlCJ):l anrrbrggotps reacﬁ?ounr %&g{?& Yor %Ibamlwé/tfg o an hc{w ra@ Q{Tﬁ%%tése 'fﬂ%%%‘d[.#d

reaction m xtur
by conviént i drfaimuie3ihisdssiated kem hhwa@@nc@mureawwh cwnwﬁb@emm&ﬁ FUSP #811 a

(35) is the&t,qb%ogn\égqnéégnmnapr OtIC soI vent, such as tetrahydr ofur an. A
conpound of formula XRerr]- I n the presence of a ml

preferably, potat® @mrewRhYie 'a é‘s £ %‘h‘i"ﬁ"ﬁ’@d FEALEREHE e Pécq @ @FT fed
at anbi ent dreiiigdasd, Bich dsodidth yidridd, @Sadded & the sbistionraed erearpsuftirfgonixturdsur .

Convent i ona',,owegltglgmqoré p\megqsaamﬁﬁ%?eﬁsé% IBWAAEL 50 BmblehdtoRBedt AAN e

sol vent, dr ng, concen raphy provides a conp
f or mul a15( 3690m915hed efofnp'muh HR%fs Fddechigl the (e3etjon @*Xﬁﬁérﬁnﬁ r‘%‘teé'd"“mmamﬁaﬁrféﬁ" ed for

simlar to $dainueRs6 3 Hoeek, pReva, %r i h&zrcqﬂpabmsb@f: of Erilad3£)83 tHed igotted de
conpounds of the invention ratlon Q

)
25 R AN L E RGNS T T e T T
of conpoundneéntiatien amie@mimrochramatognaphypr epar ed as shown beI ow i n Reacti on
Scheme 6 wher ei e Joﬁ\p@um gpioaarcyoy {¥2) is then treated in a similar manner as that described above

20 for compounds of formula {B) to provide compounds of the invention.

E. Preparation of Compounds of Formula {36}

Compounds of formula {36) are intermediates in the preparation of the compounds of the
invention and are prepared as shown below in Reaction Scheme 5 wherein A is a straight or
branched chain alkyiene; R3is hydrogen or alkyl optionally substituted by one or more

25  substituents selected from the group consisting of halo, alkenyl, hydroxy, alkoxy, aryl {optionally
substituted by alkyl, hydroxy, halo, -N{RBJR®, -C{OJORE, -CIOINIR®)R®), aryloxy (optionally
substituted by alkyl, hydroxy, halo, -N{R®)R®, -CtOJOR®, -CIOIN(RBIR®), aralkoxy (optionally
substituted by alkyl, hydroxy, halo, -N(R®IR?, -C{O)OR®, -C(OIN(R®IRY}, haloalkenyl, cycloatkyl,
imidazolyl, indolyl, adamantyl {optionally substituted by halo, alkyl, -N(RBJR®, -C(O)OR® or

30  -CIOIN{RB)R®), -C(OIORE, -N{R®)R®, -CIOIN(R®IR®, -C(O}CH,},,OR® (where m is 1 to 4},
-N(RB)CIOIRE, -N(RBICIOIN(RBIR®, -N(REICINHINIRBIR®, -OPO3H, and -SR®; R®, R® and R'C are as
defined above in the Summary of the Invention; X is halo; Y is a protecting group for oxygen,
such as tert-butyldimethylsilyl; and wWlisa protecting group for nitrogen, such as tert-
butoxycarbonyl and W2 is a different protecting group for nitrogen, such as benzyloxycarbonyl

35 {CBZ):



straight chain alkylene; R err] is alkyl (optionally substituted by hal o,

aryl, -C(Ondmnuedz -C(ON(Rlerr])Rerr], -N(Rlerr])Rerr]), rcehbssdiiss
-N(Rlerr])Rerr], -N(Rlerr])Rerr], -N(Rlerr])Rerr], -N(Rerr])C(ORerr],
-C(OOR[err], C(O)N(R[err])R[err] -C(QN(Rlerr])Rlerr], or a heterocyclyl
optionally substituted by one or nore substituents selected from 30 t he
group consisting of -C(NHIN(Rerr])Rerr], -C(NH)N(HOR[err],

-C(NH)N(H) (O R err], -C(NH)N(H)C(QeSHoarS"c}uemeﬁ(@G?[err]
-CCONRerr])Rerr], -Rerr]-COOR[err], RL[err] C(O)N(R[err])R[err] and
-SJerr]H, R[er’ﬁ“jggls hydrogen or al kyl optlo ) y ubstituted by one or

nore substituen el fromthe group co nE ofs_hal o, al kenyl,
hydr oxy, al koxy} Qf(?ptl onal | y 'subsfi t ut ed hydr oxy, hal o,

-N(Rlerr])R err}, C(O) -C(ONRerr]e err\l) y (optionally
substituted al kyl , Ay hreho, - N( )Rl ert 'Err], 35
-C(ONRerlr]) err]) a 3 (optlonaly ubsti t ut | kyl , hydroxy,
hal o, -N(R[ € C(O)CR[err] (R[e{r,r,})R[err]) haloalkenyl,
cycl oal kyl , i daz F)/I i ndol yI, adamantylw optionally substituted by WO
97/ 21437

PCT/ 1 B96/ 01496 -34- hal o, al kyl, -N(R[?err])R[err], -C(OOR[err] or
-Q(ONRerr])Rlerr]), -G(OCRerr], 1)Rerr], _
-CCONRerr])Rerr], C(O)(CH[err]) er ]OR[err] (where mis 1 to 4),
-N(Rlerr])(ORerr], -N(Rlerr])(OW(Rferr])Rerr],
-N(R[err])C(NH)N(R[err])Rerr], -OP(J ér ],H[err] and -SR[err]; Rerr],
Rlerr], Rerr] and R are as deflned ¢ in the Sumary of the

| nventiony. Xtss) hal 0; (and "4 s —a—prot ect gr&crp*‘f or nitrof¥n, such as

tert-butoxycarbonyl: 5 React i on
Schenme 6 [err] VO 974%1437 o % N
PCT/ 1 B96/ 01496 -35- React’ion Schene {6 cénti nued npounds of fornmul ae

(37), (4) and (7) are commercially able, for exanple, fromAldrich
Co., or may be prepared according to et hods known to those skilled in the
art. Conpounds of fornmulay(Rerr]- C(O))[err]Oare commerci ally avail abl e,
for exanple, fromAdrichlCo., or 5 may. be prepared accordi ng to nethods
known to those skilled i e art. In general, conpounds of formula (45)
are prepared by first dilssQllving a conpound of

o

N

3. {34) — I:E | Y>—-g3 {35)
N
o \

T

xe'%-c{o)or? " 3 (35)
4. (35) ———iT 7, N—r
N
0 \
e



formul a (37) wasami4aproti c basic solvent, such as pyridi ne. Thepcymoenidost €
anhydride is added to the solution at anbient tenperature. The resulting
reaction mxture is stirred for 1 to 48 hosd.s, preferably, for 12 hours, at
anbi ent tenperature. Renoval of the solvent affords the conpound 10  of
formula (38). WO 97/ 21437

PCT/ 1 B96/ 01496 -QGnpotitds fdppailmi@Obérefpoapatedact@Bing its miethens diisasald\mdeni n

pProtic aci Hgms30hds Chlrorntih maﬁukﬁ* rgﬁ%%@%brﬁm%aqV aaﬁzg@% &6k bdddd

acid is addedtothes tion at anbient tenperature resul’'ting mxture
is stirred a&?"”ﬁ‘ﬁﬁn“éﬁ’?‘méﬁﬁ'&"ﬁti?r‘é°ﬂ‘ecﬁk‘“8®mrﬁ1ﬂat‘es to 12 hours, preferably

for 2 hours. |sahgbesd), ddpausdy diesamurd @bl bréfﬂ'érﬁfbdgiy\#ﬁﬁ &Jamgmumgumof
f or mul ag (3%%/ and I somer npoun ormula (39) is

| ni t
then di 2sol'VE¥3 WOL'"p?"oat"f‘?:"c§81V5@n “cg‘pfﬁéf‘éﬁ"dﬂﬁvfamﬁém treatingythe ety wi t h
a reduci ng salydor inunciennes siaviiarap dhay G dieddribexs abovel Gdr cvenppardsad ifetMuRN30BoPEHUcE

t he presengecog,fpom{adggggﬁqi,y%?r pressure at anbient tenperature. The

resulting mxture 1s ered and the filtrate is concentrated to give the
conpound of f or rite goaeind of firrmylaridalin ghenftreatid) witls a tompoungfof (nrediafad fornutai4B

hours, prefies st Bhne? ad1@d4kBbed aBode 15t koA BBH bEIARINE (263 @&Bro@§cea§%rﬁ§buﬂ8 el
whi ch Ggrr s’%,fgad@éto the anhydride used in Step 1. The acidic sol vent

renoved an hpound of formula (41) is isolated fromthe reaction
m xt ur e t hr ough Téxtompéundrof fdmyiartgtt)aadwe@m'nsenbd it d @ixturd BEa BOEP @HM Eh Bfrotic

[ormita Cosbitd, LABRGUAN BHLGH ot el A6loniSd A Blonbi| ARG fIBRCIDE Mk B00V e

for the conpoun or mul uce e conpound
which is f §iffuseqecetiy acid, jsther addeq fatm?ivélpns The reéplvm)retawmﬂ Hixtice istRtitted o \Beto

for the comzpowod, sﬁefa‘rmmra f(oa.)s m:madu&ep&amoumsco%omrmmdé@s) AMfen
conpou ent | ﬁaratlon of Conpounds of Fornulae (Ic)

and (I 3€ %ma‘ed’nfﬁos e 'F?ﬁ"ﬁﬂl"ﬁ’gur(elbé’)“ﬁ PP yreckpigues, AEBLATFO EANEHRM i nvent i on
and are prepar edhasomsprond of &lrowailB51Re theh idissolgediarag aprashabeent, fuchasa

strai ght OtetRhdt6fitsh. Cb@érﬂpﬁslnglﬁl‘ ula wﬁé)%ﬂa rgthtarpqise ewla]n(a%asg nal I'y

substituted hal o, ary -C( ) err

NCR or 1) RV, ootashpy opsonaty Fpb o E1aion e i 4 REL o tamparenr
N(R{ o1 1 ]) R ordinutsb % aburs) b @lalycor § hoodC(@nBhuoralscench DMELAY, cborr 11

O , bstit
n& e) 2%{)2[8 telE)Etthﬁ%rg rné t]élag %%geagrc s%}vgrctoﬁém&r traq?ln Sa{‘¥ ﬁ%%@?togragay prov}éeone or
C(NFDN(R[@?'F‘TW@”T'"“‘B@M‘DN(H)CR[G”] -C(NH)N(H) (O Rl err],
- C( NH) N( H) C( O ORbe&Edrhpoun&ofotilis r(ﬁd) Jis thiek QLNQR["?S tahflr §lnditr to that described above

h;l?([jregg]encgg %[(%m%’ﬁw BR{]fgmm%}a( tg oV d%rczmpounedrsro tlr?quve_ntslrgn errlh errl s

F. Preparation of Compounds of Formula (45}

25 Compounds of formula {45) are intermediates in the preparstion of compounds of the
invention and are prepared as shown below in Reaction Scheme 6 wherein A is a branched or
straight chain alkylene; R? is alkyl {optionally substituted by halo, aryl, -C{OJOR®, -C{OIN{R8IR?,
-NIR®)RT), -OR®, -N(R7IR7, -N(RTIR®, -N(RB)R®, -N(RB)C(O)R?, -C(0)ORS, -C(OIN(RTIRS,
-CIOINIR®IRY, or a heterocyclyl optionally substituted by one or more substituents selected from

30  the group consisting of -CINHIN(R®)R®, -CINHIN(HIORS, -CINHIN(H)C(O}RB, -C{NH)N{HIC{O)ORS,
-C(O)OR®, -C{OIN(RBIR?, -R'0-C(D)OR®, -R*O-CLOINIRBIR® and -SO,H; R3 is hydrogen or alkyl
optionally substituted by one or more substituents selected from the group consisting of halo,
alkenyl, hydroxy, alkoxy, aryt (optionally substituted by alkyl, hydroxy, halo, -N{RE)RS, -C{O)JORE,
-C{OIN(R®)R?), aryloxy {optionally substituted by alkyl, hydroxy, halo, -N{RBJR®, -C{O)ORS,

35  -CIOIN(R®IR®), aralkoxy {optionally substituted'by alkyl, hydroxy, hale, -N(RBIR®, -C{O)OR®,
-C{OIN(RBIR®), haloalkenyl, cycloatkyl, imidazolyl, indolyl, adamantyl {optionally substituted by



25 substituted by one or nore substituents selected fromthe group

consi sti ngwoforhsdse, al kenyl, hydroxy, al koxy, aryl (optionalgeridbeidg ut ed
by al kyl, hydroxy, halo, -N(Rlerr])Rerr], -CCOOCRerrT,
-C(ONRerr])Rerr]), aryloxy (optionakky substituted by al kyl , hydroxy,
hal o, -N(Rlerr])Rerr], -C(OORerr], -CCONRerr])Rerr]), aral koxy
(optionally substi tuted by al kyl, hydrox hal o, -N(R[err])Rerr],

~ C( O) OR] kal4. Jalkyl, HBFIMERIGIPIRP R cCIO)YREIRSL aaomi’ywm‘hstl oahupPIR?j i dazol yl

dol y! , -creemy) |
l_ rl\ll(%[ grr t yhe (ﬂmré mélh ta{ 4§Uh§¥9ldé§ gtf: teESrb N &wgpr]
ovesq

-N(R[err QFQ?E; SRC(ED)' Rfe? '}'rﬁ[aé? fy defm FIS}")’[*@rwquFQ Bml}no(rmNere m
i's 1 to id)wlor ddRIVES B p)dBécDhRigRIblfor nitidahsuch hCke) MidlyBirbdoyRl €1 ] ,
-N(Rlerr] ) C(NHN(R[err])R[err], -OPOerr]Herr] and -SRerr]; R[err]
Rlerr], Rerr] and R err] are as defined above in the Surrmary of the
Inveﬁ’ti on; X is halo; and Wis a [ResttpotSchegmegfoup for nitrogen, such as
tert - but oxycarbonyl : WO 97/ 21437

PCT/ 1 B96/ 01496 -37- Reacton Schene 7 [err] WO 97/ 21437

PCT/ 1 B96/ 014964 - 38- Conpoynds of fefmula (46) are prepared according to
nmet hods descr | bel ow j if the Prepaatjons, Conpounds of formula (47) and
(7) are tomme ly abhilcal e, for mpl | from Aldrich Co., or may be
prepared accormAg~ye, net hods own esesskilled in the art. In
general, the "(90rrpounds of formul °(Ic) and (1d) are prepared by first

di ssol vi ng a 5,4,¢0mpound of fetnul a(( ) in a protic acidic solvent, such
as a mxture of nethanol and acetic acid. An excessive nolar anount of a
conpound of forrmula (47) is then added to the solution at anbi ent
tenperature in the presence of a reducing agent, such as NaCNBH err]. The
reaction mxture is stirr&g at agbi ent tenperature for 30 mnutes to 3
hour s, 2refera ly, for 1 and the sol vent renpved. Conventi onal

i sol ation t echRi ques, such aqugous extraction, 10 concentration and
col utm chr omat ogr aphy proviues Re conpound of fornula (48). The conpound
of fornmula (48) is then t't%at e%\n a manner simlar to that described above
for the conpound of formula (8 t@ produ.ce t he conpound of formula (49),
which is then treated (39)
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in a manner simlar to that described above for the conpound of fornula (8)
to produce twé ewpgzund of fornula (1c), which is then treat edpCsvemasvser
simlar to that described above for 15 t he conpound of fornula (la) to
produce the conpound of fornula (1d). H  -38reparation of Conpounds of
Formul a (55) Conpounds of fornmula (55) are internediates in the preparation
of conpounds of the invention and are prepared as shown bel ow in Reaction
Schenme 8 wherein R3 is hydrogen orResctign Schemedhgontipnuedibst i t ut ed by one or
more substituents selected fromthe group consisting of halo, 20 al kenyl,
hydr oxy, al koxy, aryl (optionally substituted by al kyl, hydroxy, halo,
-N(R[err])Rerr], -CCOOR[err], -C(ONRerr])& , aryloxy (optionally

substituted by al kyl, H$ , halo, -N(Rerr]) X% v -C(OOR[err],
-C(ONR err].) Rteer] ¥ aral koxyw( optional I'y sulf ut 8 aldgyl , hydroxy,
halo, -N(Rlerr])Rerr], - OR[err], -C(ONRg Ri’err]), hal oal kenyl ,
cycl oal kyl, imdazolyl, indolyl, adamantyl o onal |y substituted by hal o,

alkyl, -N(R[err])Rlerr], -@O ORerr] or {C(ONRerr])Rerr]),
-C(OOR[err], -N(R[err])Rerr], -C(ONR &r]YRerr], 25
-C(O(CHerr])[err]ORlerr] (where mis 1 to%), -N(Rerr])C(ORerr],
-N(Rlerr] ) (O N(Rlerr])Rlerr], -N(R[err])C(Png)N(R[e rl)Rlerr],
-OPderr]Herr] and -SRerr]; Rerr] is hydrogen, a]kyl,
-Rerr]-CCOOR[err], -Rerr]-CCONRerr])Rerr], -C(ORerr], or aralkyl
(optionally substituted by alkyl, halo, -N(Rerr])Rerr], -C(OORerr], or
-C(ON (Rerr])Rerr]); Rerr], Rerr], Rerr] and Rlerr] are as defined
above in the Summary of the Invention;, X is halg: and Wis a protecting

group for nitrogen, such as tert-butoxycarbonyl Werr] is a different
protecting group for nitrogen, such as 30 t osy ¥§L_?J/%}§§7
PCT/ 1 B96/ 01496 -39- Reaction Schene 8 [err] 37
PCT/ 1 B96/ 01496 -40- Conpounds of forrmula (50) ar repared according to
met hods di scl osed herein. Conpounds of fornu 47) and® R err] X are
commercially available or may be prepared according to nmethods known to
those of ordinary skill in the art. N

]

w

e B — B
&

o

Compounds of formulae (37), {4} and {7} are commercially available, for example, from
Aldrich Co., or may be prepared according to methods known to those skilled in the art.
Compounds of formula (R3-C(O))20 are commercially available, for example, from Aldrich Co., or

5 may be prepared according to methods known to those skilled in the art.

In general, compounds of formula {45) are prepared by first dissolving a compound of
formula (37) in an aprotic basic solvent, such as pyridine. The appropriate anhydride is added to
the solution at ambient temperature. The resulting reaction mixture is stirred for 1 to 48 hours,
preferably, for 12 hours, at ambient temperature. Removal of the solvent affords the compound

10 of formula {38},



In general, the conpounds of formula (55) are produced by first treating a
conmpound o‘ﬁv(ﬁgmliﬁrrml a (50) with a conpound of fornula (47)p, Bgﬂ,mgger
simlar to that described above for the conmpound of fofmula ( to produce
a conpound of formula (51). The conpounggof fornula (51) is then dissolved
in an aprotic solvent, preferably, DW, at about O[err]C A strong base,
such as sodium hydride, is added to the solution in an excessive nol ar
anount. The SThdltdrmibuhs ofsfoiriiie (38 @ tham Bisiohaid ibiatt aSidic Aoidrit g @S Pr ot ecti ng
produci “Qmﬂ #%g.ﬁmcsa%h BRcdnBEbl n?thé Q&HL ddlsc?toatgnggqu{'%'n ambtepnteter el
m xture, I'ting mxtu Utes 1o 3 hours,
preferab TSW resyring mixguse is satre%b%mb@{té#m:}@m@dnv%mmml wl’@dioatsb praferably for

t eChni QUOTiouS U HbiAASn B¥bUgAGEdrPRalfAos GEIAL oBibUhdY: RirkiSia (8 @WPRKIAd Of
formul a $52) The conpound of fornula (52) is then dissolved in an aprotic
sol veht , F§IF5A™8s OVF, in the presence of a nild base, such as potassium
car bonat e, anthd évenppongoftindmdd (I3 ishemdiémbled is 6l plotit SolvemdSpratetably| methdihdle.
The resu 0, r abl y,
or 15" hakd DOIAE b Puhe b8 ohdee Slanlff Rorond o bR o2 BrlBlE m BEh 1
such as &esensepf brdregen GP%M‘??S‘Q'B By ehbiesttameesaesnt ThatrPoHing yhixuteds ilmed

conmpoundaff thé @t 8 c(aﬁﬁ)ttratwwg&@ﬁ'le%maﬁmf(}&nflﬁ (o, an{e%%)npb&w@fhm .5 han a
nmet hﬁ hal i de or_ et con al ns. an, al k roup

al | y1© hafsfipeedifer 1% €¥‘?‘55 Nid PRy e‘f"h%?‘&‘tffqd%aﬁﬂ droF s Aish &Y 5%)3“2 eIy Wi e
t he conpeasredpangis tethe eeblydride pseddo Seept heThgoacidis gaivedt is geradviey [aad eheaomipannal aig

Rierr] gfoHRa 4% ,game&)waﬂ tﬂ§ rJaeﬁ‘mJJnankéa)mdgﬁ e&nsa.loﬂe ghﬁﬂﬁ,@emm

dlssoIV|ng It 1n a protic solvent, suc hano resence of
m | d nucl eophThe ompgusrt of fesmuta ) ethen pigtectsd ipp "!f"?ﬁ'ﬁ@?"é! *°H9€fr"<9§?'t§éd f or

exanpl e, atﬁ:S)d lmrfhénydiﬁmhdef fofrhi@a u:aastutdancﬁhxtcunhﬁauna oskdrmmed«ti)own&h tsOfugher
hour abl t a erature

i sol ati 0{1 o tJ(’: A "e' s'm"arﬁ ghat ?‘?""m ao‘éefa iONn-Ana e rm" %{Eb)ga‘f%%'fce hy
yi el ds tmmnqmmrnw {5 sndl cpmpHEds DTh'Ee ipeenionnd of for mula (55) is then
further treated in a manner simlar to that described above for conpounds
of fornmula (6) to produce conpounds of the invention. 1. Prepar ati on of

Conpounds of ®or mireReratsn)of Segeeess abSasiasdlc! ard 1, mJI ae (60) and (62) are
I nt er medi at esComipduhas @frfeqaunaat (fo) Bnd fidicoeponpuandSer the Diveritioe ahdure pidparedand ar e

Pr epar ed. s, AN, L AN e BRRT RS AT S tt3E b b el chin QSR EN OF
Wp feariin shpethe 7 WA Epfihfheds ey

branched” Chai i a ene; Y ubsti't ut ed
by offe ofitreralky! Q%?B%‘H'Y gehstiEt SEH‘EG'W"FG ’Pﬁe' &F@N%‘ E’oné‘i‘% WRgOHF- hal o,
ﬁ' lkenyl Mmlﬁbxufa7mpw;a9@tmh*’)(cwtal’pw»bw;dmwm%ct«bmmﬂ)k%/Ior a hydr oxy,
alo, -
(opti onalﬁR%"‘é” ?R‘h"ﬂ?'la’fos“ﬁ?ﬁ% °"ﬁ$d?’8§?fug’#&?ﬂd'?s s% PH"ﬁ[gé‘F‘%]”“éls“"g
- C( O) OR] &fr- c]nammeza)gN(quw)mfemrmwarzmabxszm{wm@ﬁmﬁy -@610R8s ubst i t ut ed

by al kyl ¢ ewm LR‘b%(Q)h nglfl-f{’ %féMﬂﬂJl\h-FOq @e %ﬁfn;den or alkvl oatnlmafly

C(O N R rr]) kenyl, cycl oa ., imdazolyl,
adarint y§u wmemmm ¢ SarsPEiives psedied om a*r%}mup cqqe*ﬁajftsrqf]hm ﬁmﬂ

- C( O OR] ®jdrdxyPélkoxy, aryt (optionally substituted by alkyl, hydroxy, halo, -N(R®R?, -C(O)ORS,
-C{O)NIRBIR®), aryloxy (optionally substituted by alkyl, hydroxy, halo, -NIR®IR?, -C{OIORS,
-CIOIN{RBIR®), aralkoxy {optionally substituted by alkyl, hydroxy, halo, -N{RB)R®, -C{O)ORS,
-C{OIN(R®)R?), haloalkeny!, cycloalkyl, imidazolyl, indolyl, adamantyl {optionally substituted by

30  halo, alkyl, -N{RBJR®, -C(O)OR® or -C{OIN{R®IR®), -C{OIOR®, -N(R®)R?, -CIOIN(RP)R®,
-C{O}CH,),,OR8 (where m is 1 to 4), -N{RBICIOIR®, -N(R®JCIOINIR®)R®, -NIREICINHIN(REIR?,
-OPO4H, and -SR®; R7, R®, R? and R'? are 8s defined above in the Summary of the Invention; X

is halo; and W is a protecting group for nitrogen, such as tert-butoxycarbonyl:



WD 97/ 21437

PCT/ | B96/ 01488 AT c(Q N(Rlerr])Rierr]), -Q(QORerr], -N R[PCT’B’H?“”
-CCONRerr])Rerr], -CCO(CHerr])[err] err] (where mis to 4),
-N(R[err])C(ORerr], -N(Rerr])C(ONCRePf])Rierr], _
-N(Rlerr] ) C(NHN(R[err])Rerr], -OPOerr]Herr] and -SRerr]; Rerr] is

hydrogen, alkyl, -Rerr]-C(O OR err]gpeapflinCédhbimn g( )N(R[err])R[err]
-C(ORerr], or aralkyl (optionally substituted by al kyl, hal o,
-N(Rerr])Rerr], -CCOORerr], or —-CCONRerr])Rerr]); Rerr] is a
branched or straight chain al kyI enegsubsti tuted by 5 one or nore
substituents selegcted fromthe groufy consisting f hal o, hydroxy, alkoxy,

aryl (optionally uted by a hydr oxy, Aako~M~N(Rerr])Rerr],
-(O ORlerr]), alll oy, Daral koxy, | al kpnyt—tal 03 yl Yeél oal kyl
i m dazol yl, indol mantyl (optyonally swhst

Lt edk by hal o, al kyl,

hydr oxy, C(O)d'l'é{err] o} N(R[err])R[err]) - )CR[erH -N(R[err])R err],
-C(ONRerr])R err{as) -C(O (CH err]Y[err]OR err ereqis 1to 4),
-N(Rerr])(ORerr], -N(R[err])C(og)J\J(R[err])R[err]
-N(R[err])C(NH)N(R[err])R[err] Jerr]Herr] rJ -SR[err]; Rerr],
Rlerr] and R err] 10 are as defined above in theg Surp;rg[y of t he

I nvention; X is halo; and Wis a protecting group Yor nitrogen, such as
tert - but oxycarbonyl : WO 97/ 21437

PCT/ | B96/ 01496 -42- Reactjpn Schene 9 [err] QA0 97/ 21437

PCT/ 1 B96/ 01496 -43- Reacti gon. Schene 9 conti nued v xConpounds of fornul ae

(56), (4), 2(7) apgq R[grr] prci al |l y aval e,N\L.ogs exanpl e, from
Aldrich Co., or may be prepargg _cordq ng to netpods_known to those skilled
in the art. "I'n general, the~Cconpounds of forfittm (62) war ed by first
di ssol ving a conpound of {7) A cN
N (ee)
w
RZ

3. {49) —> N\ g3
(S5



5 formula (56) in a protic solvent, preferably, trifluoroacetic acid, in
t he presen\Y@%ﬂlﬁ?trl c acid at anbi ent tenperature. The resuit(trmsfog@gtlon
m xture is stirred for 6 to 16 hours, preferably, for 12 hours. The
solvents are renoved by evaporation and~3@he resi due neutralized to about pH
7 with a mld base, such as sodi um bi carbonate. Conventional isolation

t echni ques, ch as dex acthgs) concentration and col unmm chr omat ogr aphy
yields the co#ﬁﬁ'ﬁﬁ'ﬂ‘ 8 °(5'|”Hlﬁ (3% prepgrgd according to-psthqds dessiiites Below b thal a
(57) is Pteesratensmomploandschfifermatantdidhend () anel camntercidii ataildge, ot bachpebaum f or
compound agfick €514} faf bdlreprel? bOGRG 1d1ReHAIPRHIND 10 tnds@LlMAn (fare. VNI C 1S

then treated in a nahner simlar--to descri b ove the conpound
of fornula (3% 9255 6%%@%@%%@&% @P apg figh Arepresrngd bvn*ret digsopyinared of
forms a &&Rhound ot h:erﬁulh nesytied prdliccidisdhient isiiH &'a ﬁrﬂtd‘ré"@ﬁm&ﬂ&ﬁiﬁ hkl?&i:eﬁ@ove 15

for the ca und of. 7)..to roduc t he c for a (60),

wht ch i sSean aresttins SR pholf bt b RoRpRinAET fauCAITE thtdted P aion oh
mld redemblcrg temeeraturesindhe etssemcm(blréd)uclobnlagcnt.daxchlahyenwma, The redesion added to
the sol uhh@Re isTHfrel 48 %Btbﬁ\geﬁibél'%{uye bo? 3b%nu£§?4fﬁm}r9 é&éﬂou S?fh?Jﬁ Ghd

preferably to 50C, fo hours, preferab e sol vent
i s removid s&WEf“t'ﬁ'@"Ye@s lﬁ"t""ﬂgmf‘@é%%@nd?@gksv%authPSzfﬁuwgama?ngm vent .
ConveEnt i eimaéntiasioh asd eolurhe eBingtegaphe ufblmdBQme @n-fpbdu{drcatfdweim:s mg)ncent r at ion

and chr omat Ogﬁ%p{%@ X}gﬂ,% ;-M]? 14 rg)t?\'éngregt d in’s nner %mjlgr tgftléalx gsfcyl 8

of
formula (61) gsolVed inan aprott & £0FVEh "eAn
excessi vier sl eempanasLieftfowtuly (6 smprodued fd?# Cf’fopmda?f F{repia](‘)eh which énthel treated 0

t he sol UhiaQRaring: $nBﬁarRB@l§a@@E§:nQéd #bove I th@é&npo'iﬂ&hf ﬁ%@9¥@$§ QJ&@“ bonat e.
The reaction n X irred for 24 to hour s tﬁrﬂ) era or 48

hours, at°"™Pgpet ?{fﬁr TYe §8’Cth’Pé? Beqregtedin EO[“@P?’]‘@""’ @rﬂeF‘B’ﬁ’&P abays|fert i on
25 5ec hthe gomsqursind iforasilactid) kaprotde e doapsudal égimaphind). yi el ds t he conpound
of formula (62). The conpound of fornula (62) is then treated in a nanner
simlar to that described above for the conmpound of formula (8) to produce
conpounds of Whe |Rrerasstionrpf Coppavnriist¢f Farmulm S onpound of formul a (60) nmay

be treated i ncangtRRAES foinkild 855) m ;Haaﬁed.ateéf\@t@e?ﬁzaaélﬁ%n of compounds of the
PCT/ | BOG/ 01496 - 44- descr,i bl e

oNnpo
pr oduce 'COfpoL LRLergpr t’("ﬁ"’df"ﬁ\‘?gnt i ﬂ"w '?1 TP | 8'5?“ ;Hq Wh%?}ﬂﬁou%nﬁ‘éda?ﬂ(e"Pﬁé'gvi
i nvent i owtlpmv sphstituted hy pneer rbqssummmnar seiectad feom the fgumcoesisting of balver t ed

to theei ranghar ! RREBH afkky, xrﬂ%%eﬁm'ssbaﬁ.m meﬂr ﬁ@(v&?”t‘ia!d’“ NiReIREE.cro)oRe,
approprl ate I ani ¢ or organi c aci d P O‘\P é e I norganic O
or gani c Ssgguﬁ 1 aEYlppy tpﬁtéonally substituted by aikyl hydmxy, ha o, -N{R®JR”, -C{O)OR®,
-C{OIN{RBIR?), aralkoxy foptionaily substituted by alkyl, hydroxy, hato, -N{R®JRS, -C{O}ORE,
-CIOIN(RB)R®), haloalkenyl, cycloalkyl, imidazolyl, indolyl, adamantyl {optionally substituted by
halo, alkyl, -N{R8)R®, -CIOJOR® or -C{OIN{R®)RY), -C{OIOR®, -N(RB)R?; -CIOIN(RBIR®,
25  -CIOHCH,),,ORB {where m is 1 to 4], -N{R®)C(OIR®, -N(RBICIOIN(R®IR®, -N{R®)CINHINIR®)R®,
-OPO4H, and -SR8; R® is hydrogen, alkyl, -R'°-C{OJOR®, -R'0-C{OINIRBIR®, -C{OIR7, or aralkyl
{optionally substituted by alkyl, halo, -N{R®IR?, -CtO)ORS, or -C(OINIR®IR®); R, R8, R? and R1?
are as defined above in the Summary of the invention; X is halo; and W' is a protecting group for
nitrogen, such as tert-butoxycarbonyl and W2 is a different protecting group for nitrogen, such as
30  tosyi:



5 conpoundwcghngng-|nvent|on can al so be converted to the fregrhgsiibdgr M
or to the'freeacid formor to another salt. The foll ow ng specific
preparations and exanpl es are provided as.ag.guide to assist in the practice
of the invention, and are not intended as a limtation on the scope of the
i nvention. 10 PREPARATI ON 1 Conpounds
of formula (2) To a solution of 4-anBestich ScHer@henol (25.0 g, 162 nmol)
and net hanol (300 nL) was added 10% Pd/ C (300 ng). The reaction was pl aced
under hydrogen and shaken for 12 hours. Afterward, 4 N HCl (50 nL) was
added. The nlxtgfe was t hen flltered through Cell%ﬁl The 15 filtrate was
concentrated to 4ive 3 4- dlanlnoph PREPARATI 2 Cbnpounds of formula
(3) A A sol S 4- di am nol (5.20 g, I% i sobutyric
acid (5.80'm., nnﬂ?T‘%n HCI (50 L) was 16 hours.
After cooling to xttbi eyt 20 tenp ure, the rgact mas neutralized
(KHCO err]). F|11rat|on+afforded a ark solid. The! SO|Id was di ssolved in
THF (100 nL) and HLerr]O (20 nL). Di-tert-butyldichrbonate (4.09 g, 18.7
mol ) was added to'the solution. Af¢&t stirring 2 hours, the reaction
m xture was poured into Herr]O (50 nmL). The resultijng nixture was
extracted with ethyl acetate (2x150 niL). The organsT | ayers were washed
with brine (10 nL), dried (hb[err]SC{err]) and conbent afed. The resulting
oil was 25 chr omat ogr aphed?on Si2 (50 g) with hexane/ethyl acetate (1:1)
to afford 1-tert-butoxycarbon hydr oxy- 2-i sopr opyl benzi m dazol e. B.

In a simlar nennerfirottihe! foll g o) unds of forrmula (3) were nade: 1
-tert-butoxycarbonyl - 6- hydr oxXybhenzifi dazol e; 1

-tert - but oxycar bonyl - 6- hydfoxy- 2- nethyl benzi m dazol e; 30 1
-tert-butoxycarbonyl - 6- hydroxy-2-trifl uoromnet hyl benzi m dazole; 1
-tert-butoxycarbonyl - 6- hydr :2-ethyl benzi m dazole; 1

-tert-but oxycarbonyl - 6- hydrjoxy-]2- pr opyl benzi m dazol e; 1

-tert-butoxycarbonyl - 6- hydr 2- but yl benzi m dazol e; WO 97/ 21437
PCT/ | B96/ 01496 - 45- } (52)
w
RZ
. _ .
3. (52) + Rb-¥% —— py g
{53} RS "\>—
\" W
N
v

4, (54) ———s \>_Rs

N
s
R\N A

E Rk 4

(55}



1-tert-butoxycarbonyl - 6- hydr oxy- 2-i sobut yl benzi m dazol e; and 1

-tert-butwoyeaifaanyl - 6- hydroxy-2-tert-butyl benzi m dazol e. Gcrabsni49e
Al ternatively, succinic anhydride (11.2 g, 113 niol, 2 eq) and

3, 4-di am nophenol (7 g, 56 nmmoL, 1 eq)-4eere dissolved in 150 nL dry OWF and
the m xture was heated to 100[err]C 5 for 3 hours. The DMF was renoved in
vacua, and the residue was dissolved in 350 nL 4N HCl and refluxed for 14
hours. The r &auppundswhiormuia|(2Q} are prepaied agcotgding tp evethods disposeddereimnd t he

resi due coRposHdas o9 kdfﬁ)dﬂa'(mﬂ?agg RWX a@émé:aiﬁwaﬁagletoh iy \WB Drepdfis q’cgtggl_l%-to

concentrated sul furi ure was refluxed overni ght
met hanofMeiegs Z‘E‘?‘?"bﬁ’ '§°’tﬁ‘ff °é‘ﬂ'b°’¥ ﬁ'@ﬂ"éé‘? #%e neutralized to pH 7 with
sat ur at ed aqiregansrascice compouadsr df doratula, (55hare weddacedvisySirstarnmatimgla comddlind o¥ aCUO

and §he 505,448 ¥@ss L&hwnaw%rm%& eA Hga énﬁaﬁaeqf; nnw to J%edewm 055 e thihe

fractions were concentrat ed

di - t er t SYORSHNEiok FrHAAS@ tp prodyce seormmnd of] fogmuly (%s Thelersepoutth ef fermular e was
stirredmy Med BlTsséﬂedaﬁTm 8irbtid wmaf PhetéBbIANEME R Bb&R r@@cntpr @&&Q basd)Qud ude
oil was chr omaé(g aph gd(i é} acet at e/ hexanes

 terts BUSHRAVRBRYT ettc dnecialihion [t SRsspba rmum patinty | 1B SAPFR 4988 as a
col or | egs abaitiad, mbugs.( A2trogen-plalgcting producing group, such as tosyl chioride, is added to

PREP OA‘RA;F\IeQe\Lc% mg}én%& t‘RL szglrtl Lr@xt&rg)is égred f?J:%ﬁRn(Jgs @9 3%Urs, prggrm L()r Vas

added to a Solution o utoxycar
hydr oxy $ouss ab;t@ﬁypb%n Epmeﬂm[ @olememzqugs,%cWX}rampn and concentration

-tert- b%lexmmayﬂ\d&'fowmypl peridine (925 ng 4.60 mml ),

tri phenyl phogphi ne I THE 2 (5, nmL

After stirri ig FgrPerd g RG\gFawa 5??2 véﬁ‘f""(ﬁ/gé“ ?’b?ﬂS\’/técas"fvﬁ" 3‘&‘3’ O, e
Chr omat prgsenshpf ¢ Biildbage; ]suchla@())ogp)ssrgrh catpenatesandithergpranobndpt forrndx ¢6582/ schy |
acefat ead dhothli n@énEQrﬁ?edreJu!ﬂrE;rrEa&UL %:&Gt@r {mﬂd “for 10 to 24 hours, preferably, for 12

6- (N-(tert-butoxycarbony Eerl di n-4- y) - 2- 1 sopr opyl benzi m dazo B.
In a siRYse ﬂ@ﬁ'ﬁ%‘r‘emf’ﬁé“’f"ol W@’"&'d%l?ﬁd%""ﬂ'ﬂ“?soﬁ’ﬁﬁ‘laé exBHCtRa by orgsfis: 1

- t ert - bstivexy esd Eomeyritrabiod, Nididsahé clvpouny oatdaaay lig4i peri di n- 4-yl oxy) benzi m daz
ole; 25

1-tert-but ox‘{lvgg? Sncfppguﬂ\ﬁf f? utlall %-’3% '5)? ﬂ%:e(!lrt a(r)'r?y 3th‘f'[i)13|#de(f ’ﬁshll- g’/rlogfya)cgtﬁt-enet hyl
benzi mi engzasintainsian alkylene group, an allyt halide is used to produce the compound of formula (54)

- t &40 - DaKdOom¥s HelR@Rpborr i %&w&m&,@x WeadoReshvhdiRd ARIdrLcBndmHgReYgrowr. t i f1 uo

thyl- b d
L ORr Dt oo D TRSTRAEA S TR (2 B AP PP IEGIRG oY STSSRY PRI APIUB ROV o hy ! be

nzi m dagssheas niethanol, in the presence of a mild nucleophilic agent, such as an alkoxide or a mineral

-tert-bigp f&Y&a%QQQXA'lpl@ oBlufnl iyt xRt FY FRERH WAL BEHik&H 17 4¥ sHeYis; 2- Propyl b

enzi m dazo
1-tert- HGTB&WCEQF b &Ry BB?T‘P{F'(‘t‘%’PEQfﬁHteoﬁP@&?’B'GWI’SPBF'%?"FHT'?PJ%—%CB??) 2-butylb

enzasn d@spbrationland column chromatography yields the compound of formula (55).

I- Lg :ltZI- g,‘ugg)z( gftg‘ r :%%%undﬁ of(t]:\alr-rr(t}ia gS) ls%\e X ?t%grbtg)erall ed) R Ia Fr)n(:"ai;ul'iézii'lsgmlar YO t%xy &escrtbe%ObUt y

- t er t - baboux fa Fetroonyids @f {axnila d6)t tolpaedyrey caminongd §ftheiarvendion- 4- y| oxy) - 2-tert-bu
tyl - benzi m dazol e; and
I Preparation of Compounds of Formulae (60) and {62)
Compounds of formulae {60} and (62} are intermediates in the preparation of compounds
30  of the invention and are prepared as shown below in Reaction Scheme 9 wherein A is a straight
or branched chain alkylene; R3 is hydrogen or alky! optionally substituted by one or more
substituents selected from the group consisting of halo, alkenyl, hydroxy, alkoxy, ary! {optionally
substituted by alkyl, hydroxy, halo, -N{R®R?, —C(O)Oﬁé. -CIOINIRBIR®), aryloxy {optionally
substituted by alkyl, hydroxy, halo, -N{R®)RY, -C{O)OR®, -CIOINIREIRY), aralkoxy {optionally
35 substituted by alkyl, hydroxy, halo, -N{R®)R®, -CIO)ORB, -CIOINIR®IR®), haloalkenyl, cycloalkyl,
imidazolyl, indolyl, adamanty! {optionally substituted by halo, alkyl, -N{REJR®, -C(O)OR® or



1-tert-but oxwgaj, a3yl - 6- (N-(tert-butoxycarbonyl)pi peridin-4- yllsecy,}wgm@gpro

pyl- 35 " - et hoxybenzi m dazol e. WO 97/ 21437
PCT/ 1 B96/ 01496 -46- PREPARATI ON 4 Corrpoun%s) of formula (8) A A sol ution
of 1 -tert-butoxycarbonyl-6-(N(tert-butoXycarbonyl)piperidin-4-yl oxy)-2-

i sopropyl benzi m dazole (425 ng, 0.92 mmol) and net hanol (10 nL) was cool ed

kL 5 I RASRASELORAORS Ui ORI B0l ORe! Gl 1 T8 diooct on

fl ask was se vas rem)ved in
vacuo.  The NEAGPIRYg NSB‘F R RO R HNEDHES RS 080Gt P79 -segoq  udrpoRg akrly |
acetate to -afot@opbwﬂ CROoMIRBIKD -CIOMTD BNgraR{ (bsridRaiasubBtitited BY a&yﬁ@hlﬂli on of

h il d .(28.0 . 0.70 ). I
was. sti rr oaNPere ol B SIGNGRRELED 6 Ripred o SrpR TR yis sareEhY,
mol ) was adeledmorkf dubstitadnts selettpdifoom e groOcdnsisting oftHalp, hedicxy, etkomasrypour ed
i nt o H20 ( tm'rglly JB&:@Q&'%?H&W' ﬁ%ﬁ%wﬁ%eﬁw e@g‘!\bﬁd‘ zﬁ“ﬂw géﬁ%&)ataﬁcet(n%xeso

The ordani c | ayers we
( Na[ err] SCI"B'PF’]‘?"V&WMC'E@% dmidazahdgindofy]e SF’Q!B‘WY’NP@"’OF'IV %Hﬁ%"fé‘!‘# Srielagiibhed on
Siqerr] (29d@xy,\Cid)on® by INirisr®y ateoibas aNirsiR?, -C(OoINREIR®, -c:oucn21 OR® (where q is 1

” (- cyanonap i AT G N PR RRP ek 0BBY, ol -5m: 8, 1% an 1

5- (N- (tert shudsoieioed sty in) the ﬁemrrﬂlrynemhq Ingention2Xiis hyds; oy IW is-a grotedting group for
cyanonapht ) ﬁ¥%1 e as a 1:1 mxture of conmpounds. B.

In a 5|nllg?&’¥%ﬁﬂ§ﬂgyhp ’?%mnng conpounds of fornmula (8) were made:

6- (N-(tert-butoxycarbonyl) pi peri di n4-yl oxy) - 1- (4- cyanonapht h- 1-yl ) benzi m da
zole and 5-(N-(tert-butoxycarbonyl) pi peridin-4-yloxy)- 1 -(4-cyanonaphth- 1
-yl ) benzi m dazol e; 6-(N-(tert-butoxycarbonyl) pi peridin-4-yloxy)-1

- (4-cyanonaphth-1 -yl)-2-nethyl- 20 benzi m dazol e and
5-(N-(tert-but oxycarbonyl) pi peridi n-4-yl oxy) - 1- (4-cyanonapht h-1-yl ) - 2-

met hyl benzi m dazol e; 6-(N-(tert-butoxycarbonyl)pi peridin-4-yloxy)- 1
-(4-cyanonaphth-1 -yl )-2-trifluoronethyl- benzimdazol e and
5-(N-(tert-butoxycarbonyl) pi peridi n-4-yl oxy) - 1- (4- cyanonapht h- 1-yl ) - 2-
trifluoronethyl benzi m dazol e; 25

6- (N-(tert-butoxycarbonyl)pi peridi n-4-yl oxy)-1- (4- cyanonapht h- 1-yl ) - 2- et hyl
benzi m dazol e and 5-(N-( tert-butoxycarbonyl)pi peridi n-4-yl oxy) -
-(4-cyanonaphth-1 -yl)-2-



et hyl benzi mi dazol e; 6-(N-tert-butoxycarbonyl)pi peridin-4-yloxy)-1
- (4-cyanqpswpiMilissl -yl ) - 2-propyl - benzi m dazol e and PCT/IB96/01496

5- (N-(tert-butoxycarbonyl) pi peridin-4-yl oxy) - 1- (‘4- cyanonapht h-1-yl )-2- 30
propyl benzi m dazol e;

6- (N- (tert-but oxycar bonyl) pi peri di n- 4-44-oxy) - 1- (4- cyanonapht h- 1

-yl')-2-butyl benzi m dazol e and 5-(N-(tert- butoxycarbonyl)plperldln 4-yl oxy) -

1- (4-cyanonaphth- 1-yl)-2- butyl n21mc égl

6- (N- (tert - but oxycar bonyl ) pi peri ditRSH"y 3 1 -(4-cyanonapht h- 1
-yl)-2-isobutyl- 35 ben2|n1dazole and

5-(N-(tert- butoxycarbonyl)plperkdln 4-yl oxy) -1, - (44 cyanonaphth 1-yl)-2- -
[

sobut yl benzi nidazq| e; (N—(tér‘ butgxycarbonyl)b|»: idikn-4-yloxy)- 1
- (4-cyanonap )%), 2-tertpl .
PCT/ | B98/ 01496, -47- : t g5 r bonyl )
plperldln 4-yf T y)-4 - (4- cyanp@;p th A- yI) 2- terhobutylben2|n1dazole
6-(N-(tert- butoxycaWbonyI)plperldln 4-%1 oxy) - 1- (4- cyanonaphth 1
-yl)-2-isopropyliss%- net hoxybenzi nmi{dddol e and
5-(N-(tert-butoxycarbonyl) pi peridin-4-yloxy)-1-(4- 5 cyanonapht h-
1 -yl )-2-isopropyl -4-met hoxybenzi m dazol e;
6-(N-(tert- butoxycarbonyl)plperldln 4 yl)am no-1 -(4-cyanonaphth-1
-yl) benzi m dazol e;
6- (N- (tert-but oxycdf® pi peri din- Am t hoxycar bonyl ) met hyl ) ani no- 1
-(4- cyanonaphth-+1 - ) =1t fytHbenz dazote®
6-(N-(tert-butoxycarb ) pi peridin-4 (met hoxycar bonyl ) pr op-
1-yl)amno-1 -(4- 10 cyanona hth i yl)-2-met hyl benzi m dazol e;
6- (N- (tert-butoxycar bodyl) pi peri di n- 4- (2- (et hoxycar bonyl ) prop-1
yl)am no- 1-(4- cyanonaphth- 1 -yl)-2-mephyl benzi m dazol e;
5-(N-(tert-butoxycarbonyl) pi peridin-4-ybw(2- (et hoxycar bonyl ) prop-1-yl)
am no-1 -(4- cyanonaphth-1 -yl)-2-nethyl b&nzi ni dazole; 1 5
6- (N-(tert-butoxycarbonyl)pi peridin-4-yl)am no-2-nethyl-5-nitro-1
- (4-cyanonapht h- 1-yl)benzi m dazol e; and
6-(N-(tert- butoxycarbonyl)plperldln 4-yl)am no-2-isopropyl-5-nitro-1
- (4- cyanonapht h- A 0,0

' N
3. {s9) + ‘cu —_— @[\>—m
N
0 \
(7) >: “C"
N
\

4. {s80) — \>—"3
N



1 -yl)benzi Rygazrlga7 PREPARATION 5 20 PCT/IB96/01496
Compounds-of fornmula (10) To.a solution of 1,3,5-trifluoro-2-nitrobenzene
(25.0 g, 141 mol) and THF (30 nlL) cooled in a dry icel/ acetone bath was
bubbled in NH err] (g). After saturation,4¥he reaction tube was seal ed and
warmed to anbient tenperature. After stirring for 12 h, the reaction

m xture was filtered and the filtrate oncenérated o afford a yellow oil.
The yel I ow oil was dissol ved in 282ct° cenEye Over 1 hour, sodium
met hoxi de (27.0 g, 500 mml) was added. gJhe reaction was stirred for 3
hours, then Herr]O (500 nmL) was added. /The m xture washed with ethyl

acetate (3x700 nL). The organic Iaye?E‘ mashed with brine (50 ni),

dried (Na[esr] SQerr]); and,’goncent Late kQ_Q;

3, 5-di net hoxy-2-nitroaniline as a red j EPARATICN 6 30

Compounds of fornula (11) A To a s utlon\of

3, 5-di net hoxy-2-nitroaniline (55.0 g, 3 nd pyr ¢ne (400 nL) was
added i sobutyryl chloride (41.0 ni, 391 nnD rring for 16 hours,
the reaction m xture was concentrated i va uo The resulting oil was

partitioned between Herr]O (200 nL) and etyl acetate (200 nlL). The
aqueous | ayer was extracted with nore ethyl *acetat&2B85 (2x200 nL). The
organic |l ayers were washed with brine (50 nmL), dried (MySO err]) and WO

97/ 21437
PCT/ 1 B96/ 01496 SRBPOWGR Loyttt e (U ant B Vgt sommydety avpishle {3y gramele.
hexane/ et hylomasigtiant Go. adr nidyeierprépatet aaédraingl to/mbihods knoyet w@altkase Fbilled islthe ary. of

the yel | ow crys e%eraﬂ%ef@mpg&ogace m%ragsstgge%a&@?% Lssfw §9@&dpézﬂuf%f

Pd/C (1.30 g slurr err and shaken
for 4 h®ur éormvhéf’% tstwr‘é'cwa'geftth@ﬁfeﬁbm é'rfb‘dmaFRi'cc”Gl‘?c e a{eﬁﬁh‘ed’F nitfifeacid at
filtrate abhbeAtdmaerétivd. ETHeORiulting PRV hﬂ,@ufsqg btilred for 8VRS16IhGsE | préerably, BN

HCl (200 d fl d f 4 h . t t

concent r at 48 s TRR S PFHY S L5187 Rl anrieSer Gate oo B e e e A 10
(100 nl) amdthraghildbasel siuch asldivgubisarbdrtate. r @awventipnalisaiatioh aerhaigegse duthmesanbi ent
t enper at ur gaRda e Q:'aﬁ@emrﬁtﬂ;n%d c&hﬁvn%ﬂlo’nﬂ&g%ﬁ? yibida e :\!tﬁi%o'uﬂd 5 Fo'?rfullg)(iﬂoo )

and neutralized (KHCO e ]%) aqueous | ayer was then extracted
n- but ah®! (3x506h‘f’rﬁ‘)‘“p"’l’ﬁ‘é° Pg&ﬁ? 57 inhen demethyierrddn fimanneSimler (%B'am‘j“"bed
treat ed 10 aboveiforcobpbunvbdfgormadaai ¢ Dml produde Craenmeiponsd eidfotnuia fSBhahich is then

4, 6-di hydr Qréy{eg i-ni & 8Q£n%P¥1lnR§'n(5 kr{E‘: %szc%eed ab@ve for the compound of formula {3} to produce
the-gompound of formula (59].
The compound of formula (59) is then treated in a manner similar to that described above
15  for the compound of formula {7} to produce the compound of formula (60}, which is then
dissolved in a basic aprotic solvent, such as pyridine. A mild reducing agent, such as tin {il}}
chioride dihydrate, is then added to the solution. The resulting slurry is then heated to 50° to
60°C, preferably to 50°C, for 10 to 16 hours, preferably for 14 hours. The solvent is removed
and the resulting residue dissolved in an organic solvent. Conventional isolation techniques, such
20 a filtration, concentration and chromatography, yields the compound of formula (61}.
The compound of formula (61) is then dissolved in an aprotic solvent, preferably, DMF.
An excessive molar amount of 8 campound of formula R?X is then added to the solution in the
presence of a mild base, such as potassium bicarbonate. The reaction mixture is stirred for 24 to
48 hours, preferably for 48 hours, at 20°C to 55°C, preferably at 20°C. Conventional isolation
25  techniques, such as extraction and chromatography, yields the compound of formula (62).
The compound of formula {62) is then treated in 8 manner similar to that described above
for the compound of formula (8] to produce compounds of the invention.
in addition, the compound of formula {60) may be treated in a manner similar to that



conmpound of formula (11). B. Al ternatively, a solution of

4, 6- di met ho@wr314350pr opyl benzi m dazole (12.70 g, 57.66 mol ) gl% HBr
(100 nL) was refluxed for 3 hours, and then the sbolution was ¢

anbi ent tenperature and concentrated. The resulting solids were dissol ved
in Herr]O (100 nm.) 15 and neutralizeds4(NaHCO err]). A brown precipitate
formed which was isolated by filtration. The precipitate was di ssolved in
MeOH (100 m_é treated with charcoal and concentrated to afford 6-

hydr oxy- 92§°€B¢st #hoye 1o -theCIRAAYAL AL formela 18I ta pepsiuee eamnatindsodfithe INPREIARATI ON 7
Corfpounds of frDadditlod, §ilcbmpatclds(dfdhe Aention that exidOindredibsid fofm of free acid fon{.35 0

g 51 niiat v s R B BRIaRARER it sdhn ey e R i s v e

(40.0 g, iNPERNigrAY lohganitiseidderrty thie pRropriaaiboganic becrghmic bdsa. [Bals sf tﬁehen it was
partig i OBgfpRALYBEMRe HRBnEAARn Hsh 32y ko ﬁ\%gieg &%sérr%?rg o%c) the diform'®

| ayer was extracted with nore ethyl acetate e co'r?ﬁaﬁ

organi ¢ PAPACREF R washed with brine (100 nl), dried (Na[err]SOerr]), 25
treated with activated charcoal and concentrated to afford a dark oil, 4, 6-
di (tetrabutyl di met hyl silyl)oxy-2-isoptQpyl henzi m dazole. The oil (12.2 g,
29 mmol ) was dissolved in DM (150-nm.) and treated with NaH (1.76 g, 44.0
mol ). After 4 hours, the solution was placed in an ice bath, then rrethyl

bronpacet ete fHe ﬁ%\mng sperifid prEpalatioh@ snPdldRdied Eﬂm%ﬁ&d alplxggur a5 Lkl i

stirred for 40 mnutes, then a second portion of ronobacet at e 1 20
mL, 30 PISicE oftha Hvenlen.ard At ""Af‘t‘é‘?deg 5 Pr"m'fgﬂ%?n tze sme@f heninvention.t he
reaction m xture was added to H20 (300 nL). The aqueous |ayer was extracted
W thyeethyl acetate (3x300 nlL). The m‘pﬁguqrgam c layers were washed with
brine (50 nm.), dried (Na[err]SCIerrf‘? and concentrated to afford a oil.
Chr omat ogr aphy (Sierr], 500 gFeapournds o fdrmyfati® hexane/ et hyl acetate (1:1)

af forded 2-i styps eitiondof 4-ammo-3-mtropheno£ {25.0 g, 162 mmol) and methancl {300

was
(9(7:?;?2)9(,)719"%9& ?gl‘/ Fﬁi!((. t(:ﬁ'}or %Q}Utweqleaq:%grb xlas SpEalc Fznde yedin"lczglerrxn anc(!jl gt?akgn for 1;\Z\Surs
PCT/ | BOGMEerwasi. 440 HCHREPARWRS GNEE!. Chimpuisudswad thbo finetkditHrdulh)celite, The TO a

M Xt1gr € ififrard Wa%QQH&QMLfe&'té 8:%'%%&&%5&%?!; 6- (tetrabutyl di met hyl -
sil yl') oxybenzi m dazol e 18.7 nmol) and THF (100 L) was added

di -tert-butyl di carbonat e
PREPARATION 2

Compounds of formula (3)

A. A solution of 3,4-diaminopheno! {5.20 g, 42.0 mmol), isobutyric acid {5.80 mL,

63.0 mmol) and 4 N HCI {50 mL) was refluxed for 16 hours. After cooling to ambient

20  temperature, the reaction was neutralized (KHCO,). Filtration afforded a dark solid. The solid
was dissolved in THF {100 mL} and H,0 (20 mL). Di-tert-butyldicarbonate {4.09 g, 18.7 mmol)
was added to the solution. After stirring for 12 hours, the reaction mixture was poured into H,0
(50 mL}. The resulting mixture was extracted with ethyl acetate (2x150 mt}. The organic layers
were washed with brine {10 mL), dried {Na,SO,) and concentrated. The resulting oil was

25  chromatographed on SiO, (50 g} with hexane/ethyl acetate {1:1) to afford 1-tert-butoxycarbonyl-
6-hydroxy-2-isopropylbenzimidazole.

B. In a similar menner, the following compounds of formula {3} were made:
1-tert-butoxycarbonyl-6-hydroxybenzimidazole;
1-tert-butoxycarbonyl-6-hydroxy-2-methylbenzimidazole;

30 1-tert-butoxycarbonyl-6-hydroxy-2-trifiuoromethylbenzimidazole;
1-tert-butoxycarbonyl-6-hydroxy-2-ethylbenzimidazole:
1-tert-butoxycarbonyl-6-hydroxy-2-pro pylbenz’imidazoie;
1-terr-butoxycarbonyl-6-hydroxy-2-butyibenzimidazole;



5 (23.0 gyok9ai143w0 The reaction m xture was refl uxed forpérT/mseéoi496
After coeli'ng to anbl ent tenperature, it was concentrated. The resulting
oil was purified by chromatography (500 g SiJerr]) wth hexane/ et hyl
acetate (2:1) to afford-a clear oil. A selsation (0.01 M of the clear oil
in THF (300 nL) was placed in an ice bath. After a few m nutes tetrabutyl
ammoni um fluoride (8.00 nL of a 1.0 Msolution, 8 mol) was added. The
reaction Minstriuwxveasbanyl-8-hedfonn-isgbytelhensimidezele: %  then the reaction

m xture ‘l"’alste%h{dx%d?wﬁt i?ﬁ{rﬂﬁﬂtlﬁkﬁpbdtﬁgﬂuzm&azamd et her (300 rrL) The
aqueous | ayer was extracted wi

o(r:]ganl c | a%ers Grer e AlfgEREE q‘(msf'ﬁc"BF ia?ﬂé'd %ﬁrld_% ﬁ&o'é'a‘(’% I%a'iqg errié pheno
concent raT('EG 1) nﬁid‘LQn @qpwyel dissuived In. 1wmomtwgr apdh she(rigtuge eaq@mq o WH°Rg
et her ?rgd:hg TS BH%@&X&%@%Q .1% ! §%%99¥Jidu%'was issolved,in 350 mL. 4N HC

(car boXky) rox enzrm ternatively,
to a mxt @n&rejmxahydﬂmyfsz Tihe mc@gywamcmdhmmﬁwm EEPYP i vacum ang the g

?g"'o) THE 74&%@ )d.éﬂﬁeﬂneidd 1L (rRthaitb) andas tasld@s! aBled 20y tht bmcyhteursa&bmat e

. The m xture was refluxed for 16 houg fAd% 9 t he
react i on RFide (ihis ire Wes SRS QMemient: Al mathapelyvuas ssirisd off2rd e g P hni ¢
| ayers wemnguingiséee pM ¥ vithrsatiestedl aquaduy ddaffuen bip&6hmeate. ] Theawdtec was esmavad éd.
Chr anéo(grfg c.;]oy %{@Lg&s’d"’]i Wa;‘ Q&ugledo\rvm; Jf'ﬁF &%Hbt&x@g Tﬂé koﬁ%nﬁ& Wﬁgﬁ/oﬁg h«ﬂ'e 20

acet at

-t ert - but cryc=atrbted ¢ algput AP ey rosumes ersk dissrT-butvidicerbonip dhz PR PG d. ea-} was
PREPARATI QRLY. GRHERANAAS wal sfrfddBiemight 80 arhilert tdmperbduasSind then concentrated The
2,4,6-trifluoro-2- nltrobenzeng {ﬁ %gvgt 70, ol 1.%%%%6' rgon 8. 25
500 L of CeHdg ol was shramategsantied (14 #thyh petarefRexanpe R 3TP'S e

Di i sopr opyyéioRy-2amkimexycadoniethiibnzimilazol&aeg Folariess solidy 15 g @éﬂﬁ p@m-t ate (10gq,
64 mmoL, 1 eq.) were added slowy (approx. 20 min.) as a conbi ned solution
via addition funnel, under nitrogen. The reaction turned yellow al nost

i mmedit&tely, and it was warmed to 20PBERARATIONR v After 5 hours at 20C,
thin layer chromat ography showed tbRpdunasbi mbie (hie nearly conplete (95/5

hexanes/ et hyl acet a cet QN tri S I v L he
resulting yel | & o I i-{){kﬁbs@‘o)’l ?lgg'qr'ﬁﬂlwts andg%}t{\ﬁ fctsce (gfﬁe} HI%?%VE% !%n
was was he thygrokyn 2vsperpylb8nzirfidazvie) (690 mign . 301m@O. m«arr-btav*veer bgd- sodi um

?SLL? Lo 93‘99'09%@9%%@%04 8b\Vmaf) tibHRhyShokBhihO180ai the, 3148 MriDRtaAE ITRE Vas

(et hoR§carlDany By 25 er Alierstitring for b2 hoyrssthe, Solent was eBRNER /2 KEF“By AT R9 RAMY
PREPARATI (Bi0] 016tPg) of the resulting oil with hexane/ethyl acetate {1:CDaffrodeudt tapt-buftaryerrbenyl-17)

gm()ﬁ (Et h%j!XIC(?errgquXx\)cgrbgnvl prpendin-4yv13xvg2—lsopropv!391{29m&82°ﬂ' trobenzene (20 g, 64

in a similar manner, the foliowing compounds of formula {5} were made:
1 -reft-butoxycarbonyl—s-w-( tert-butoxycarbonyl)piperidin-4-yloxylbenzimidazole;
25 1-tert-butoxycarbonyl-6-{N -(tert-butoxycarbonyi}piperidin-4-yloxy)-2-methylbenzimidazole:
1-tert-butoxycarbonyl-6-{N-{tert-butoxycarbonyf)piperidin-4-yloxy}-2-trifiucromethyl-
benzimidazole;
1-tert-butoxycarbonyl-6-{N-{tert-butoxycarbonyl}piperidin-4-yloxy}-2-ethylbenzimidazoie;
1-tert-butoxycarbonyl-6-{N-{rert-butoxycarbonyl}piperidin-4-yloxy}-2-propylbenzimidazote;
30  1-tert-butoxycarbonyi-6-(N-(tert-butoxycarbonylipiperidin-4-yloxy}-2-butytbenzimidazole;
1-tert-butoxycarbonyl-8-{N-(tert-butoxycarbonyllpiperidin-4-yloxy)-2-isobutylbenzimidazole;
1-tert-butoxycarbonyi-6-{N-(tert-butoxycarbonyllpiperidin-4-yloxy)-2-tert-butyl-
benzimidazole; and
1-tert-butoxycarbo nvitg:(};lzt tert-butoxycarbonylipiperidin-4-yloxy}-2-isopropyl-
35 4-methoxybenzimidazole.



WD 97/ 21437

PCT/ | BO6/ OgP& e was dissolved in 300 nL of dry acetonltr};&ﬁﬂngg}gl
solution chilled to -10C. Diisopropyl ethylam ne (33 ni, 191 eq) and

benzyl amine (7 nL, 64 mol, 1 eq) were added slowy (approx. 20 mn.) as a
conbi ned sol ution via addition funnel, “8fder nitrogen. The reaction turned
yel l ow al nost imediately, and it was warned to 200[err]C slowy. After 48
hours 5 at 200C, thin layer chro howed the reaction was only
about half conplete. The reaction v%gp‘%eiﬁaﬁ“tso 50C for 24 hours, cool ed,
the acetonitrile was renoved i nCompaendsmfifarmulad®sul ti ng orange oil was

d| ssol ved in A L Ok sgibod ofa@g}mﬁoxywb&yggj(mkgﬁum%nwd;&,,g\ﬁwo,&% 100

, brine glx300 mL dri ed ovei sodi um sul fate, and concentrated to give
20 g of SAPaPvbRgZMiercle (75 M% bt ARIRY andmethanal 30 al) wier Gpolediinagng) gave 12

g (48% yicefachtoraf bazh bhd B, (g} was bubbled in. The reaction flask was sealed and heated to 50°C

benzyl 3”1 ENQ ?‘f& %0 QI%L Q%an faQ ?Q’W»)e :rp ?%Jgg th' re\émmg oJ \Lvysoéh(?on]iat%raph%g %rr]\Z ene.

PREPARAT ounds o
2- N- Benz?paﬁﬁlell@r(w%\épmyéaﬂﬁwﬂw dlegr ok f4 etimponnd of)formuld (§8r Jola sviutipobtnzen

e (11 g, e it IRPbmFL18hL Was addbd At @808 @7@%:&&1}’ TW@EH@H&J w@snéimtee f&rhte

m xture was added. sl o um net hoxi de (5 g) as

a sol uti's®r PFf°fPObb'ﬁE‘°ﬁ’§¥rPfé%B?pm’l9fﬁ’58’F (h%q Py ﬂ)" "’ﬂ’i‘&’ YEL e tn Alte's S‘Wé!’étfé’d to
reflux f 2o héurhobe ssactmmovachoutddcnoe J0at30|mnaThe squevestayen wiaa @xdactstichith e

resul ti nghﬂeaget'g@ hg%d\q% rﬁ%‘?&%\’f‘cqavé?s Jve% \8& ”ﬁm bﬁr?eefsatn?t.) &ma%N?g ytion

washed ried over & fate
and conc®stqoasangated. di heéesa'ﬂaapkméeh@mmgeﬁh V6 3hg wittoetB FrEetetgytp

gmc(ez1 aE e ﬁ]brmemaﬁ&)buﬂa&earﬂonﬁmgpéra&% l)llbﬁ}éi@)-tsﬁr\op@t Mbemyxtaamgnp 20

nmet nox aron | n-1 - - 4- Qxy - - ropenzene.
PREPARATY R RS MRS QE U R e sonaa vl 2 dopragy i

2- N-Te nzgHaneriantih6-(i4netimitehzimidszeib eny 1) mixture df eompbundsl ) - 4- net hoxy- 1

-ni trobenzeneg (4. 3an s.,;l..ﬁr mml.er ﬂ»eeabom&sco%'aéms\ae%dnuxa%&%gh migRLNanol and

to the m xture was added C (wet Degussa type)
f ol | owed® B‘{I‘fﬁ"ﬁbﬁ‘l‘_”‘mﬂ'b&ﬂl"lﬂ@fﬂ"'?ﬁe‘”?ﬁy}(t’d‘?’ @ﬂﬁﬁ%‘ﬂ'ﬁﬁ} b‘ﬁ@ﬂ%\‘f‘é’az"é& A psi for 2
hours, the soé-idaed-blifogydathobylipiparitin-4Gadxyi-e:(4-ayaobdpathf 1-{iibeadividemRcent r at ed

to g! ve -U# ltgb%ugo%icaga%md& rﬁa;[g]i '1?& ?‘fill(&-cya(?\ mpmh—‘}-bi?-Z-meWI-ne (quant. yield)

\(Narr:tql?gg ;c:ar Ibg(rj?;ﬁk'map@? Pt Srif-{toteputexyeartpoxrirendiarieyiany)-[| $4-eyarongureh-1-yi-2-
PREPARATI ON  13erB{Abenzimidazole; Conpounds of fornula (20)
6-1A&{tert-butoxycarbonyl) piperidin-4-yloxy}- 1 -{4-cyanonaphth-1-ylj-2-trifluoromethyi-
benzimidazole and 5-(N-(tert-butoxycarbonyl}piperidin-4-yloxy)-1-{4-cyanonaphth-1-yl}-2-
trifivoromethylbenzimidazole;
25 6-(N-{tert-butoxycarbonyl}piperidin-4-yloxy}- 1-{4-cyanonaphth-1-yl}-2-ethylbenzimidazole
and 5-{N-{tert-butoxycarbonyl)piperidin-4-yloxy)-1-{4-cyanonaphth-1-y}}-2-
ethylbenzimidazole;
6-{N-{tert-butoxycarbonyllpiperidin-4-yloxy}-1-{4-cyanonaphth-1-yl}-2-propyl-
benzimidazole and 5-{A-(tert-butoxycarbonyl}piperidin-4-yloxy}-1-{4-cyanonaphth-1-yl}-2-
30 propylbenzimidazole;
6-{N-{tert-butoxycarbonyl)piperidin-4-yloxy}- 1-(4-cyanonaphth— -yl}-2-butylbenzimidazole
and 5-{N-{tert-butoxycarbonyl}piperidin-4-yloxy}- 1 -{4-cyanonaphth-1-yl}-2-
butylbenzimidazole;
B-~(N-(tert-butoxycarbonyl}piperidin-4-yloxy)-1-{4-cyanonaphth-1-yl}-2-isobutyi-
35 benzimidazole and 5-(N-(tert-buto_xvcarbonynpiperidin-4-yioxy)-1 -{4-cyanonaphth-1-yl)-2-
isobutylbenzimidazote;

B-(N-{tert-butoxycarbonyllpiperidin-4-yloxy}- 1-{4-cyanonaphth-1-yl}-2-tert-butyl-



1, 2-Di am nogyhs ‘é}z‘(‘ t hoxycar bonyl ) pi peri di n- 1-yl ) - 4- net hoxybe peengoso1496
brs hydrochlorr ?g 7 ¢, 10.mol, 1 eq) was dissolved in 100 niL dry

pyridine and to the m xture was added i sobutyryl chloride (2.2 nm, 20 mmolL,
2 eq.) at O[err]C The mxture was allovdd to slowly warmto 20[err] C and
stirred overnight. The pyridine was renoved in vacuo and the residue was
di ssol ved WO 97/

PCT) | Bo6 01496 PeRmATRIetsY SHv-ar wpepyearRe Bipgidingfovioxyl) -t vanonaptth itk Zy
with water (3xi&dbutdpenzimidapelef 1x300 nl), dried over sodiumsulfate, and-

conoent r abfh o Siednsnop By .;smh Bloyindighin LA IsbaBhie. Thi s

mat eri al was 1 dentl leth carbo am no- [err] (4-
(met hoxycar bongtmeshexypeerimidazolp and ’Wéf 174 W‘“ %’ VR4 The
residug (3.5 gﬁé&nﬁﬁmk -1-yh- ﬁsopr@?}bmﬂxody&aﬁhmﬁhwn 100 nL 4N HCl and the
m xture was_refluxed HC S reno nd the

resi due wadNHteaPVSY, °'f Bp‘gﬁ"‘?‘M ’g?ii'%ﬁ‘faé'anagéﬁ'eoﬂ‘gb en? Fﬁfﬁq%r car bonat e.
The wat er swuarmmdarbmmamwllaﬁdlmmahwesardwl)m‘ehvbmmmﬂd%-ed with THF
(4x100 mL). The ac%gp‘;hgﬁ_g_v'[lj %‘W%"&% re dried over sodiumsulfate and

concentrated to’ glve a dark solid. This material was
i dentifie8 (ggtegz_mgwpgbwy grpergjm-{-gl)(S {methoxycarbonyliprop-1-yilamino-1-{4-

(car bexy) pi per |c¢5@napm$)y62%5thﬂxéﬁbmm .«dazole by [err]H NVR PREPARATI ON
4 Conpounds, of

4 (42 ( Car Bl gt e DEP RO AP srde- s oo g PR APE ARG Sl e (2.5 o,

7.4 mol, 1 eq)cvmsardltls-$1ylh28dethvlb®@!nmd§2¢18% HBr and the m xture was refl uxed

for 3 houg 3L By b perid AN bR B ARbol NPahisd- flie s

di ssol ved ano and his was added 20 niL concentrated
sul furic acid. °m°§aﬂﬁ“kt11¥r’€ WEV‘P@F'NB@E‘H"'OVH ni ght. The nethanol was

stri pped ef{fv-(@ﬂcbdtMcérBSrmHiaermauwwérﬁli@d-n{e&wpbln%rm-td%\&&dmnpmhed aqueous
sodi um bi car boH ‘EPEF-“ W%taer was renoved in vacuo and the residue was
triturated wit "foizﬁ 9. The conbined THF fractions were dried over
sodi um suBﬂuﬂermumgarbmw)maerm-wnagvr-vez-zsogroevl-Samaaﬁr&%cwogenhﬂer This 20

material was i q?}%&mgaz@@ 4- (4- (et hoxycar bonyl ) pi peridin-1
-yl') - 6- hydr oxy- I sopropyl benzi m dazole by [err]H NVR (with sonme net hoxy

product still remaining). Chromatography (2.5:1 ethyl acetate/hexanes) gave
the desired product as a col orl ess RREPARABOB 81y (32% vyield). PREPARATI ON
15 COEHJOUﬂdS of formula (22) Compounds of formula {10)

To a solution of 1,3,5-trifluoro-2-nitrobenzene {25.0 g, 141 mmol} and THF {30 mL)
cooled in a dry ice/acetone bath was bubbled in NH; (g). After saturation, the reaction tube was
sealed and warmed to ambient temperature. After stirring for 12 h, the reaction mixture was
filtered and the filtrate concentrated to afford a yellow oil. The yellow oil was dissolved in

25  methanol {150 mL). Over 1 hour, sodium methoxide (27.0 g, 500 mmol} was added. The
reaction was stirred for 3 hours, then H,0 {500 mL) was added. The mixture washed with ethyl
acetate {(3x700 mi). The organic layers were washed with brine {50 mL}, dried (Na,S0,) and

concentrated to afford 3,5-dimethoxy-2-nitroaniline as a red solid.

PREPARATION &
30 Compounds of formula {11)
A, To a solution of 3,5-dimethoxy-2-nitroaniline {55.0 g, 321 mmol] and pyridine
{400 mL) was added isobutyryl chioride {41.0 mL, 391 mmol). After stirring for 16 hours, the
reaction mixture was concentrated /in vacuo. The resulting oil was partitioned between H,0
{200 mlL) and ethyl acetate (200 mL). The aqueous layer was extracted with more ethyl acetate
35 {2x200 ml). The organic layers were washed with brine (60 mL), dried (MgSO,) and



25

4- (4- ( Met hewgysggilaony! ) pi peridi n-1-yl)-6-hydroxy-2-i sopropyl b | e
(800 ng, 2.4 mol, 1 eq) was dissolved in 20 nL THF and to tﬁg%ég%%@%%n was
added di - tert-butyldi carbonate (520 ng, 2.4 molL, 1 eq.) and the resulting
m xture was refluxed. Thin |ayer chromat*8yraphy indicated that the reaction
was sl uggish, therefore several 1 eq. aliquots of di-tert-butyldicarbonate

wer e add ' f reflux. The reactiQp. was cooled, 30
o0 o ShNEhed LA ik Rl byl FASK 3E 3RS
hexanes/ étyﬁSﬁsaC'BJ[ :aglwy gfdhg yeilow, crystals, 4N HCI {200 mL) and ethanol (250 mL) was added

- tert - butiosyrdt h0Bglg ATheshirPPivRONNERAN (HREYE0 pii Beni ?’ ﬁésnwkll% for hywu\%m%- i sop

ropyl benzi.m dazol e as._a colorless solid, 590 9 i e :
97;)% 1437 mnﬂ‘ure was then fsuteredC and concentratslon of the filtratengfo ded z? wl¥ite solid. The white solid

PCT/ | B96 M@ 486oivesiin ZRREPAFRNTHMONNYGeGomep turidisoved. Therraactian mdhyre was

2- Met hyl + =di hyd avAN S | Dn, T, sified to pH
8 with aaﬁtecgﬂtgéthwéHf@%%', ﬁg%ghﬁﬁé%gu 1‘:%| ﬁ%’ ‘EE? &ch %)%d Mmgcztﬁﬁe'ﬁbﬁ ed

di -t er t - FHRRAdfoE 47 hevat &Pt neagriay) wassthen pgalesk togambient tegppiaturs ang oencentdted. THE
was I enDVRE solidf detedissae® US,0 2OOMLS @ peudiditddqRHEO. Kb 6a6do88 10kt Paliniy !
acet ate. e'l;p‘_‘%t (arv%%nl_ tlaat}{gé \6@3 gr Ll.Ed and, ?oncent r at eg t‘?\,ﬁa{tf ford 1-tert-

but oxycaPBERTL-BUHEPHITC SRR 1 P 8% PHRRIS 1aver Wav vashed with fifine A5Q BIL}. greated
PREPHRAT With| atfiva@unghetrnal and cofagntmeted tq &drd 4rBiditgirgxyiBisopropylbenzimidazdie, a

-tert- but,gpgdy&,ag Bepyhag it hyl - 5, 6-di hydr oxybenzi m dazole (12 g) in DVF (100
m.) was added_i m dazole (6.5 gl) .and tert-butyl di met h‘{l silyl chloride (7.5
g) with vigorBus sfPPIYEY. 2pelaonsefi4.6-pimgtivoy-2isopepyibenziraidpzsiectRdi® mas

wor ked Up7.86trwBENareit 48 HBE SOBLEY) Weds QB tiuxd for G G5aFY, Gnd ThER the\ebtutdhivd c3Bidd
Conoent 8 Skt Bl P AT LA G0l T RELE RN GRL RIS T Moo T o
1- t el - bendoneptralizbd NAHCDshed iydwiGpreeipitate fotied which was isolated by filtration. The

but yl di nprebigikaié Wak HRXIvea-iR MEOPXY BE RiLh, i d@aQlith ctadal and concentrated to afford 6-
1-tert-but ox %Qirbon I

-2-nmethyl -5, 6-di ((tert- o
but yI di ne¥9 FORTS i’ﬁ)"beé'ﬁf’i‘ly%?"ﬂ'ﬂ%l&'f’ 46 brewn 89t ure in THE (150 L) was
first added N-tert- butoxycarbonyl -4-hydroxy-piperidine (12 g), PPh3 (15
g), and then DEAD (10 nL) in a drop%;&,(ﬁanijpn. After stirring at anbient
tenperature for 1 hour the solvent was renoved and the residue was purified
and the regioi somers separ at e@mAfunds ¢f fermude (124 prdoitat ogr aphy (hexane/ et hyl

20 20acet at e, T@s afberatoy 4}6diBfdréWyh-isopropyibenzimidazole (36.0 g, 113 mmol), imidazole
1-tert - bubgxy GALDINYY a4 BRAF A6 AL WET Saday tert-SeilGimathyisiyt ohioddd iadd O
265 mmol}. The dark mixture was stirred for 10 hours, then it was partitioned between H,O
{500 mL) and ethyl acetate {600 mL). The aqueous layer was extracted with more ethy! acetate
{2x500 mL}. The combined organic layers were washed with brine (100 mL}, dried {Na,SO4},
25  treated with activated charcoal and concentrated to afford a dark oil, 4,6-
di{tetrabutyldimethylsilyl}oxy-2-isopropyibenzimidazole. The oil {12.2 g, 29 mmol) was dissolved
in DMF {150 mL) and treated with NaH {1.76 g, 44.0 mmoll. After 4 hours, the solution was
placed in an ice bath, then methyl bromoacetate {1.50 mL, 15.8 mmol} was added dropwise.
The reaction was stirred for 40 minutes, then a second portion of methyl bromoacetate (1.20 mL,
30 12.6 mmol} was added. After stirring tor 20 hore minutes, the reaction mixture was added to
H,0 (300 mL). The aqueous layer was extracted with ethyl acetate {3x300 mL). The combined
organic layers were washed with brine {50 ml), dried {(Na,SO,} and concentrated to afford a oil.
Chromatography (SiO,, 500 g} of the oil with hexane/ethyl acetate {1:1) afforded 2-isopropyl-4-
{carboxylmethyl-6-{tetrabutyldimethyl-silyfloxybenzimidazole.



(tert-butoxyggly /gml,) pi peri di n-4-yl oxy) benzi m dazol e, PCT/IB96/01496
1-tert-butoxycarbonyl - 2-net hyl - 6-(tert-

but yl di net hyl silyl)oxy-5-(N-(tert-but oxycar bonyl ) pi peri di n- 4-yl oxy) benzi m d
azole, and 1-tert-

but oxycar bonyl - 2-net hyl -5, 6-di ((tert- butyI d| met hyl si | yl ) oxy) benzi m dazol e.
25 TlI ON 18 Conpounds of formul a
1-tert-butoxycarbonyl - 2- net hyl - 5Compeundbat fprmulakt4ey| si | yl ) oxy-6- (N-(tert-

but oxycarbonyl ) pi per ] nanxl}\bggffi%pﬁgfa4”1c%3@hﬁetﬁ5x@ b farBidiaBaY. (100 M)

was bubbl ed i n @anmoni a at ter stirrin hours at anbi ent
t enper at ursiybqxybenzimigazele J$99 gt 18.4anme)l and K1 PY q-l’n"‘S?F GF%ed\ﬂéée’ Ehhddiserbanaty

and drised 8, fws%aolﬁefmkaémh)ﬂit&)éWQ-réﬂxéa @drt7 hours. After cooling to ambient
butoxycarbonyl

di 4 d f f
(28)). To ‘emeep ?{‘If“?FIgQ"SF y)TE‘e?ﬁ\?#{‘? 5’8?1 8%’%“’8% 55'8 %63982 r‘g%ﬂ g Sio,)
(tert-but ywith nexahybsi gdet)atd‘ldzm taletfgrd a5leg) ml A iselotion (OFQ i Myyotthe aiesi Gihin THF
t enper at ur@OéorL& %\Ia (BHEeat .J;l%n dﬁ%g‘ OthmsfaW.K&ds k&rab&%“é?ﬁﬂor@&rh%m%%%%@nd

H20. The organi ‘concentrated and purified by silica gel
chr omat ogrefphl-03% SO'U'(OFPeﬁ M"éﬂ?&ﬂdd% eThf repotiop SH¥FYpeE ‘[’@r?"{??ré‘i't?afﬁm minutes,

gradi ejtf) then ﬁfefres&laoRrﬁ%&ﬁrb%as%a(t&;eﬁéd-between H,0 {300 mL) and ether (300 mL). The

DUty e gk ¥ estraohet Wit o eurar V5B ALY HRE Bthdslalbegand o0 Bigh?! m

PCT/ | B96/ Oddh6d wiB-brimREFARATH@M (16, SOghpeiavdsentritet dp ativrd 230w Td.

2- et hyl | - i peri di
_4”Ey| gxyf%eﬁrggi%gguwwd@bgmsﬁ\b e\ﬂe) Wdﬁf U?b(&ﬁgiy ggg%w@ﬁ w%épé ;Je; din

anbi ent te‘ﬁifé?’a't"ﬂF‘é°x\‘35‘"V%?’tV8?"z§’t'ﬁ’ﬁzP’Png at anbl ent tenperature for 30
i nut es 7- br onoget hyAuelnatiagh)ith @mmikiotd & 6y @)isapmspyhdtdethoxybemzifridazéle on

I xt t d . '
wor ked up Bk RoaY, THEIR0 By SRR o ot pede i ol UBichRB i P89
concent r at 3meved. Je mixtod vimg refiuxed for € houtsr dyviverwards Shey repetionamistucs was

acet at e/ O{X?E&Lmt%reﬁﬂy/l H@&Qﬁ@so ngt) ad‘h@@ mE &Efvﬂarréjwashed with brine, dried
2- et hyl tert-butyld nmet

yl sil tert- buto [car. in
- 4-yl oxy) - tya(%u) fpg cor\g%ﬁs&qa ?f“T" FB ﬂg}i B gk %taea?a nga?]r wm\{ hlxpanelgthyp
2- met fegl - Gackiaty {1+ Dknstddl Merkidpld kycptbooyie-Hydddy{(2tisspropyl-4-methoxybenzimidazole.
but oxycar bonyl ) pi peri di n-4-yl oxy)- 1 -(4-cyanonaphth- 1
-yl ) met hyl benzi mi dazol e. PREPARATI ON 20 Conpounds of fornula (31)
PREPARATION 9

- Compounds of formula (16}
In a 1L flask, 2,4,6-trifluoro-2-nitrobenzene (8.2 mL, 70 mmol, 1.1 eq.) was added to

25 500 mL of dry acetonitrile and the solution chilled to -10°C. Diisopropylethylamine (33 mi,

191 mmol, 3 eq) and ethyi isonipecotate {10 g, 64 mmol, 1 eq.} were added slowly (approx.

20 min.) as a combined solution via addition funnel, under nitrogen. The reaction turned yellow

almost immediately, and it was warmed to 20°C slowly. After 5 hours at 20°C, thin layer

chromatography showed the reaction to be daariy complete {95/6 hexanes/ethyl acetate}. The
30 acetonitrile was removed /n vacuo and the resulting yellow oil was dissolved in 1 L of ethyl

acetate. This solution was washed with water {3x100 mL), brine {1x300 mL)}, dried over sodium

sulfate, and concentrated to give 20 g of a yellow oil. This material was identified as 6-(4-

{ethoxycarbonyl)piperidin-1-yl}-2,4-difluoro-1-nitrobenzene by TH NMR.

PREPARATION 10
35 Compounds of formula {17}
6-14-{Ethoxycarbonyl)piperidin-1-yl}-2,4-difluoro-1-nitrobenzene {20 g, 64 mmol, 1 eq}



To

2- et hyl butyl di met hyl silyl)oxy-6-(N-(tert-butoxyc |_perdin-
Wil gh A

4-yl oxy) (4- cyanonapht h- 1-yl ) net hyl benzi m dazol e ( F (50
m.) was added tetrabutyl amoniumfluoride (3 nL, 1M) at anbient
tenperature. After stirring at anbi e'rﬁo'terrperature for 30 mnutes the

sol vent was renoved. The reaction was worked up between ethyl acetate and

Herr]Q .T r. . fford
o et bt SRbgal 300 ;ﬁr.y%? stRBufid 50 BTG Al Sthoc 2L 1 0Ly -1

- (4- Cpmgmpmmla@mayq h‘>9|‘ emei meghm| t@nzg@mme {7 mbL, 64 mmol, 1 eq) were
PREPARASLH gﬂv@ﬂ-(a@ﬁfmoﬁﬁ iin.Phs § eshbthél foRribnAia.additibf funnel, under nm’oin Th

2- met hyl - 5- hydr ox (tert-butoxycarbon eri.di n-4-yl ox

cyanof?éﬁ‘fﬂ”tf“ ed;)’P'Y%P‘%Wb‘é‘rﬁ"r"r‘ﬁ‘ﬂ‘érz‘i‘}Fé‘ vas ‘Iz'i'z'%)‘ %I\*“T ‘S%Aﬁ‘ﬁ Mgwadded
NegH ( 8 40P O khislayanthiremtitohraphe staiwedahe bttin was orly agnmhalaaisrnﬁafe froe 30

m nut es £l h t S ction

stirrGacHy xﬁpegﬁ{y)‘[%%grfg‘f l%? hmfrgt(’)"fwﬁ thggcatag‘&gesg'\?\f) r%%d e 'f)acf'vvém%ts'@t hyl
acet atesultinglotahgs oi] Was #h%oimdgamtcoflew&aacms dh!sedlutve@mehﬁdrmtewmnd purified
by si |3x¢8o af), u;.ha Qmo@%@paﬂed(ﬁ@x@aaﬁmm{e, ARELAIBhEdEL S §itd b6 dr/aHEt hanol

gradient) to af

et HORGRSIF IO AOBTERY {SHES PRIPEUPPYIASEI) O2LEAG I HB P 37H- y1 oxy) - 1- (4
- T anbehay Binlivo B~ 4yl dhoridasdob pispenitie a1z)-£ flugtB- 1 -nitrobenzeneB. In a simlar
manner, the follow ng conpounds of forrmula (32) were nmade:

2- et hyl - 5- ( 1- (nmet hoxycar bonyl ) et hoxy) - 6- (N-(tert - but oxycarbonyl) pi peri di n-
4-yl oxy) - - (4-cyanonapht h-1 - PREPARARIONGIZi m dazol €;

2- met hyl - 5- [4 (met hoxycar bony;lo)nlggmlo@%uﬁ (o8 (tert- but oxycar bonyl ) pi peri d
n- 4-yl oxy (4- cyanonapht h-1- enzi m dazo

1-
I2 net hyl - Z'(‘éae(“ﬁ’é?ﬁmfc‘ér%@ﬁw*ﬂ’éﬁﬂﬁp@%é? el dafigqreyt f“‘ﬁﬁ?ﬂeﬁﬁﬂ?d? b&ny! ) pi perid
i

i n- /4 b4 4 61?(1)& t eq) wadRdaéd 1 AEY mL of dry methano! and to the mixture was added slowly
P I 0 4- h )Rt by
Ei h\@% rb)gsodé m %4'8%%??)‘99%? ; % égjgmqu Ls 1% nm. J'ngﬂ‘:gﬁél ur%%; Rjtr%gen
2 met'ﬁyﬂl tesm(welvq&mwﬁltdlfﬁbﬁﬁﬂ & hpyrk,)qonipd Sthe pethaspt wis tegieyedintydaye $p8 peri din
- 4-y| g Yesubing r5d sol%&ymmm ht.:laf wh)/l%u%l@ beng Lotusbd2Rished Ji®)watey THFE (50
m.) was ade Bul[ er‘i#0 Vr\gﬁdat anbient te aJure After stirring
at  ants*&0R m-bhsee At "'3’6 Pt syifates 61“&&?&"2&% to give a dark red oil.
Chramatography {10-50% ethyl acetate in hexanes) gave 4.3 g {(38% yield) of 2-A-benzylamino-
20 6-{4-imethoxycarbonyl}piperidin-1-yl}-4-methoxy-1-nitrobenzene.

PREPARATION 12
Compounds of formula {18}
2-N-Benzylamino-6-({4-{methoxycarbonyl)piperidin-1-yl}-4-methoxy-1-nitrobenzene {4.3 g,
10 mmol, 1 eq) was dissoived in 100 mL methanol and to the mixture was added a few grams of
25 10% Pd/C {wet Degussa type) followed by 50 mL of 4N HCL. The mixture was hydrogenated at
50 psi for 2 hours, the solids filtered out with Celite; and the filtrate concentrated to give a light
tan sofid. The HCI salt form of the diamine {quant. yield} was identified as 1,2-diamino-6-{4-

{methoxycarbonyf}piperidin-1-yl}-4-methoxybenzene by TH NMR.

PREPARATION 13
30 Compounds of formula {20}
1,2-Diamino-6-{4-{methoxycarbonyl}piperidin-1-yl)-4-methoxybenzene bis-hydrochloride
(3.7 g, 10 mmol, 1 eq) was dissolved in 100 mL dry pyridine and to the mixture was added
isobutyry! chloride (2.2 mL, 20 mmol, 2 eq.) at 0°C. The mixture was allowed to slowly warm

to 20°C and stirred overnight. The pyridine was removed in vacuo and the residue was dissolved



renoved. Thewcesmzissm was worked up between ethyl acetate and Hgqpdbi§i496
organi ¢ |l ayer was dried, -concentrated and purified by silica gel

chromat ogr aphy (hexane/ ethyl acetate/ CH er rj] Cl[err]/methanol, gradient) to
afford 2-met hyl - 6- hydroxy-5-(N-(tert- 10 -5

but oxycar bonyl ) pi peri di n- 4-yl oxy) - 1- (4- cyanonapht h- 1- yl ) met hyl benzi m dazol e

. PREPARAT f 4
2- met hyl - k'}%\lﬁ; %&? m ‘:j&éft T{')'ﬁ% %ﬁ‘a‘& o%‘{?/?ﬁ%d with th water, 3x10? mL bnniﬂanO mL},

- (4- cyanonéf)ﬁt ¢req sodiury S aig,| Bpd Fepeentieted te oive 35 g)fﬂ?% WH‘FO( 5©anklb)'ovwasesrﬂue st
a;dded SF bﬁrrauln@tefaawb@whm&ﬂ aq,2- dllﬂyfi’ﬁ&Wéfihﬂﬁ:"aHihﬂ?an(lﬂo é’.u?) PPh[ e[ r] m(:) 1. 9t
g), and t e fashi r stirring at anbien
t enper at ur gm?thA f‘“ﬁ%’t?’?"’\”ﬁ}d'%31V5en?‘eﬂ?%é’évsbfaﬁ?ﬁeé’aqu%!‘“ﬁhgh? E8S{9H® £3-gs 10 mmot, 1
separ at 8d kgt was dissaivge in T oheNJiCIapt yhe hixxae evasiréfuxed oedraigiet, ThY BOIwaE ) tO
afford 2- ngihy
(benzyl oxycar b(%?]?/’l 'ﬁé’f’%gﬁ thle rﬁs'que ox 3”%“(1@ EO ‘é*r{ t7 ‘%‘H’E %a)?%tgg tf’(c)!‘r’f‘iﬂu)s 5?%‘(5% din-4
-yl oxy) - 1- Pigerberase, o ibgWalgr wes 'm%?éffh\ﬁcae a2d thedagidecwastiturated with THF
PREPARATI Ohdx280 &P Ohe esmiided THAMAcRohs3 Rprediidd (03@) sodRm sulfate and concentrated to

2- met hyl - oxyear r 1 din 0Xx tert- but oxycar bon
yl ) pi peri d?'%‘-’ zgfb %W" Y’e%’? gﬁ%ﬁ%@ap %"’1‘39*?‘ ‘%/ﬂ?t L t'fié‘hgﬁ A19BLBY 44 ) in
CH[ er r 1€ [ serbpkyieiperidirol-y{ thvaSrsz:dadow)bw\h-isted trifluoroacetic acid
(20 nL). After stirring for 6 hours at anmbient tenperature the 25

reaction was concentrated to afford the trifluoroacetic acid salt of
2- et hyl - 6- ( pi peri di n-4-yl oxy) - PREPARATION 14

5-(N-(tert-but oxycar bonyI )p| per| dc&nﬂgngw&,&mgé}zgyanonapht h- 1-yl ) net hyl be
nzi m dazole (a o the resulting product in THF
(50" s addei BRAAEpPpen Tt piobin2 oot aae Bt boR s 617 greg). 1 o
After sti rWP!ngfsmveamJﬁ@mL 4856 pi8r andithe rigwrel whoteflukducfor 8 hotinis OThewas wasr ked up
bet weefs et Bibvalthlvak ARGnELRIdE Qas -Eﬂg?l%«ﬁﬁrl"oﬁ 41@)5%{.1?%@ gt gk w%shaqded 20

concentrated and purif ica gel chronmat exane/ e

acet at e/ CH'eFPTEPTEPY f'f'f‘f’é"r' ﬁéﬁo ITh’sg?'é‘éHeeWF*) reflgxeg ‘f‘@f’l!lght he methanol was stripped
2- met hy| - Goff dhd we hMeaiehmﬁyéd- 1oeHY Wifhi qaturadil Bqdleols 80didm Bichdohdte! frhe water

but oxycar lhg@%)nﬂb &Q) a%d%b%x%}ﬁxﬁ r@%;mu*?edo With t}}-(p-(}xi 00 mL}. The combined THF

-yl) met hyl benzi'm azo
PCT/ | B96/ (f1asyens. weye dpﬂEmAwtm spifat€ang genventratkd togineR @ df 33ark red solid. This

20  material was identified as 4-(4-{methoxycarbonyl}piperidin-1 -yl}-6-hydroxy-2-
isopropylbenzimidazole by "H NMR (with some methoxy product still remaining). Chromatography
{2.5:1 ethyl acetate/hexanes} gave the desired product as a colorless solid, 800 mg {32%, yield).

PREPARATION 15
Compounds of formula {22)
25 4-{4-{Methoxycarbonyl)piperidin-1-yl}-6-hydroxy-2-isopropyibenzimidazole {800 mg,
2.4 mmol, 1 eq) was dissolved in 20 mL THF and to the solution was added di-
tert-butyldicarbonate (520 mg, 2.4 mmolL, 1 eq.} and the resulting mixture was refluxed. Thin
layer chromatography indicated that the reaction was sluggish, therefore several 1 eq. aliquots of
di-tert-butyldicarbonate were added over a period of 3 days of reflux, The reaction was cooled,
30  the THF removed in vacuo, and the residue chromatographed (4:1 hexanes/ethylacetate} to give
1-tert-butoxycarbonyi-4-{4-imethoxycarbonyl)piperidin-1-yl}-6-hydroxy- 2-isopro pylbenzimidazole
as a colorless solid, 590 mg {59%, yte!d)



A To 5-am no- 2- net hoxycar bonyl phenol (60 g) in pyridine (200 nL) was
added acetwgopifayflri de (70 nL) at anbi ent tenperat ure. Afte C?}lbisro'gq% at
anbi ent tenperature for 14 5 hours the sol vent “was tenoved 1EPq
5-acet yl am no- 2- net hoxycar bonyl - 1 -acetoxybenzene. B. In a simlar

manner, the follow ng conpound of forni?lzé (38) was prepared: 5-(2-nmethyl- 1
- oxopropyl ) am no- 2- net hoxycar bonyl -1 -(2-net hyI - 1 -oxopropoxy) benzene.
PREPARATI ON 26 Conpounds of fornulpgs,éﬁg,)ﬂ A To

5-acet yl am no- 2- net hoxycar bonyl - 1- acet ox enzene (20 g) in trifluoroacetic
acid (150 nL) was added HNQ er Cpmpsunds pf tormylaii?®nt t enperature. After

stirring at Mémmts,semebWﬁmfuﬁiolinbowﬁn i%ﬁ&h‘é?ﬁ&sﬂ&% ]pﬁnﬁ) ﬁg mTQ?ur o

| t t tate t
of 5. ac AAoBENAHEQ:Rha 8 bl Bl fng oS Wi ren e HiesiipusiSehensa 104 a1
5- ac®t yIAéW prTigD for Brheud., thetTifxwasaebovegl arid- thy coueoydesides aas dfuted and B.
In a si Bkirdked WA Bihy! scBfid. wﬂe%m iaFUTIRY A 9~Td cfoi?%d?i%fld &égﬁ?fgw %gmide
ony rox

5- (2-nmeth 0XO0 nitro-2-nmnmet car enzene;
a né Lu xycarbonylp{-mg%vl) ? g‘»dlhydroxybenzlmldazole as a w ite solid.

5- (2- met hyl - 1- oxopr opyl ) am no--6- ni tr o- 2- met hoxycar bonyl - 1- hydr oxybenzene.

PREPARATI ON 27 Conpounds of fornu A To a m xture of
5-acet yl am no-4-nitro-2-net hoxyca}r’ﬁfprf%}kof??%ydroxybenzene and

5- acet yl am no- 6- ni t r o- 2- net Rexpawddohipimua [RBlrukiZIENZEene (15 g) in met hanol
(Sonart) vas addashBulolydriin@iamdin-8 630 dbRBeBrtLoR 495 WAPIRRANG] 2 | 50

psi forws€ % I—% he cat al d off
and t he"ff PI9°5(8 ﬁﬁaée ) E’e‘ﬁ‘f’ rt?{f SﬁV‘FS"%WSBY'th%?"ﬁ? S?t%?’e‘”ﬁ'r vigorous stirri '“9
5- acet yA#Hen string-fand hour2 theaedvdnry emas borke uﬁbb&dﬁmxy&bmﬁfawaﬁd The organic

5- acet Wa@ép vﬂ% cﬁ’:ea QM‘ Qor%e J?ali’ed to%tp%( )ﬁ% Q %g% 6er%1b_tjq dvgg"bé b\ﬁg vl R;'r ‘?elét'rs

m xture was then refluxed In acetlc acid
renoval ‘BY"’%@IVP@V’H’(’,‘Y‘&"IVH@"Y@gF‘mf@Z%s1 -tgesrbeeaky cagbanek veethyeB-trptr- acet at e and

aquﬁousbd‘dahﬁﬂz@w’l%noxWSEhyGfthwnﬁmhﬁY&é éﬁ@& @feréﬂx@éanoﬁﬂfﬁﬁ&h{}@é qutéér%t afford

a mxtu hoxy- car banyl benzi m azo e

2- et hy*lﬁﬂgﬁ'yﬁ‘r ox‘{ﬁz’%"’r‘%&’f’ﬁ%@e@r )ér&f?f mifiUR N NG HP0im) was first added Mgpre | g
si m | arbutevnsabonyi-Uehyiinoky-oinenivinecid 2igb LRRH, Gfs i D#rdthaeDEAL J 10/ iNRWRspwise

2- 6 3 asp ARAB‘II 28
Coums3 gg;ﬁgy%? ?#g?e%rﬁ,w QE HB%E%M%%&:@%L l?gagaa ik 9368 Svas FERRSVARATY SN

2- met hy PS8y ET Bif(fleg Eﬁﬁdﬁ%&?ﬂmgﬁ%@wfl%sﬂm g¢! chepmatoprapby {lydxaae/ethy!
20  acetate, gradient) to afford 1-tert-butoxycarbonyl-2-methyl-5-{tert-butyldimethylsilylyoxy-6-{NV-

{tert-butoxycarbonyllpiperidin-4-yloxy)benzimidazole, 1-tert-butoxycarbonyl-2-methyi-6-{tert-
butyldimethylsi!y!)oxy—s-w-(tert—butoxycarbonyl)piperidin-4-yloxy1benzimidazoIe. and 1-tert-
butoxycarbonyi-2-methyi-5,6-di{{tert-butyldimethylsilyloxylbenzimidazole.

25 PREPARATION 18
Compounds of formula {28) and {29)

To 1-tert-butoxycarbonyl-2-methyl-5-(terr-butyldimethylsilyf}oxy-6-{N-(tert-
butoxycarbonyl}piperidin-4-yloxylbenzimidazole (6 g} in methanol {100 mL) was bubbled in
ammonia at 0°C. After stirring for 12 hours at ambient temperature in a sealed vessel the

30  reaction mixture was concentrated and dried ta afford 2¥methyl-5-hvdroxy-S-(N—{tert-
butoxycarbonyl)piperidin-4-yloxy)benzimidazole {a compound of formula (28)}). To the resulting
product in DMF was added imidazole {0.66 g} and (tert-butyldimethyisilylichloride {1.5 g). After
stirring at ambient temperature for 1 hour the reaction was worked up between ethyl acetate and
H,0. The organic layer was dried, concentrated and purified by silica gel chromatography

35 {hexane/ethyl acetate/CH,Cl,/methanol, gradient} to afford 2-methyl-5-{tert-
butyldimethyisilyl}oxy-6-{N-Itert-butoxycarbonylipiperidin-4-yloxyibenzimidazole.



WO 97/ 21437 PCT/IB96/01496
PCT/ | B96/ 01%9697'2%” hydr oxy- 5- met hoxycar bonyl benzi m dazole (7.2 g) in THF

(50 nmL.) was added di-tert- butyldicarbonate (7.6 g) and triethylamne (5
m.). After stirring at 50C for 6 hours tH3-sol vent was renoved and the
residue was triturated with ethyl acetate and filtered to afford 1-tert-

but oxycar bonyl - 2- met hyl - 6- hydr oxy- 5- eth nyl benzi ni dazol e and
1-tert - but oxycarbonyl - 5 JE%"ARH'%W’R‘P

2- met hyl - 4- hydr oxy- 5- met hoxycar bavmrdoands afiferamdd 80) PREPARATI ON 29 Conpounds
of formula ( 43)1— Tf’wthg] ﬁ%t?;:%r:&k rﬂ;etmlsﬂ)yl)o:%r -6- tN-H‘ert—butox% arbonyl)pnperndm-4-

-tert-butoxycarbon car - benzi m dazol e

and 1-t er tyidxytbenzimisiptatmif.6 gL'mPMﬁ/ 596‘04\9"@8@5!93‘5’“ f%%@(?’caéraﬁﬁﬁw BERS 3 Btaz ol e

&I—Ot ( ?53) ?thér @mTiHE af ?an@ﬁ{)te%@&atﬁ}er oY 3@@dﬁﬂes 7- bromomethv;]2-naphthomtnle (3.88 g} vxg:s
er ut oxycar bonyl - eri an

N hen DAD s9966 Ty rabeiion TR Soth Rt nl amoient ppetiiure tof f Holrl Thgirfacldn wak

t enperatu I’\@orfcaf uﬂbdaym tthyl scetatecartd Ry®s Thermpganit faved wah drieds sprhgetrated and

Zgg?;?;/ed er r% ltﬁI %l@ca %} C&?‘h U%%&W ﬁ@,g%e/e WQ&?& Fh¥élzlmethanol gradient) to afford

err to a a mxture of
1-tert- butzjmg_\-.'ggﬁmbmyldumethyls;lyl)oxy—s—w-ttert utoxycarbonyl)piperidin-4-yloxy}-1-{4-

2- mét h)zs: - Qymd lﬂiﬁMﬁa\fiﬂ%Wbeﬁz%Nﬁ&@Sﬁd BrHethy) 6 ehBwidietRasilyloxy-5ntarcy ) benz
i m dazol e an

but oxycar Wci‘b?ﬁﬂ’ﬂ‘??"dg"ﬁﬂ”m sy EavaamyPhts MmN iTIo83% ar bony! ) pi peri d
I n-4- yloxy)benzi m dazol e. PREPARATI ON 30 Conpounds of fornul ae (44) and

(45) To a m xture of PREPARATION 2
1-tert-butoxycarbonyl - 2- net hyl - 5- net hoxycar bonyl - 6- (N-(tert- 20

but oxycar bony! ) pi peri di n- 4- yl oxy)%saeeundsc fefmailaid)
1-tert-but oxyca;robgmé{ 5lmkmﬁiwcﬁnethyisllyl)oxy-6 (N-{tert-butoxycarbonv!)p!pendm—4 yloxy)-1-

met hoxycar bon ert-phut oxyc d e
(2 5 o8 T At oGt o o HE R it e G A
stirring fflmorl& dscuk,smm aamrqnttemmgmat&f:ee stittiog ptermbieny femperaturecfons
concentr atgﬁiqwe;r F\-Ee{?gr%g Hm{oe& G ?é@&toﬂ Wésfv{r@'&dmb tehWidnetif acetate and H

chr omat ogr aphy acetate/ CH er rf] err]/ met hanol r adi entf to
afford 2- n@pwgang_lavg; was dned and concentrated to afford 2-methyl-5-hydroxy-6-{V-(tert-

met hoXxy c ardaeskytarboriyhipiptrdid-4-Rlsk@ Xy @advandnsbhtpl 1p@imethiyibedzinpide2ol) benzi m dazol e.
To this product (0.68 g) in DMF (20 nmL) was added NaH (0.075 g) at anbient

tenperature. After stirring at anbient tenperature for 30 m nutes
7- br o@@net hyl - 2- napht honitrile (0 5 RREPABATIONZY at O[err]C. The reaction
m xture was stirred at anbi ent mﬁﬁw@fgﬁ{ugé)eai} hours The reaction was

wor ked up between et acet and H20. The o anl? ayer, was Qried and
concent r at ed toA -af f ‘l;r}/dZ gtethyl- hvdroxv-s—w-(tert—butoxyca onylipipendin-4-yioxy)-1-{&-

cyanonaphth-1-yiimethylbenzimidazole {1.11 g} in DMF {50 mL) was added NaH (0.15 g) at
ambient temperature. After stirring at ambient for 30 minutes ethyl bromoacetate {0.4 mL} was
25 added. The reaction was stirred at ambient temperature for 1 hour and was worked up between
ethyi acetate and H,0. The organic layer was dried, concentrated and purified by silica gel
chromatography (hexane/ethyl acetate/CH,Cl,/methanol, gradient) to afford 2-methyl-
5-({ethoxycarbonylmethoxy)-6-{A-{tert-butoxycarbony!)piperidin-4-yloxy)-1-{4-cyanonaphth-1-
ylimethylbenzimidazole.
30 B. In a similar manner, the following compounds of formula (32} were made:
2-methyi-5-(1-{methoxycarbonyl)ethoxy}-6-(N-{tert-butoxycarbonyllpiperidin-4-yloxy)}-
1-{4-cyanonaphth-1-yl)methylbenzimidazole;
2-methyl-5-{4-{methoxycarbonylibenzytoxy)-6-{N-(tert-butoxycarbonyl)piperidin-4-yloxy)-
1-{4-cyanonaphth-1-ylimethylbenzimidazole; and
35 2-methyl-5-{3-imethoxycarbonyl)benzyloxy}-6-{W-{tert-butoxycarbonyl) piperidin-4-yloxy) -



30 m xture of 1-(4-cyanonaphth-1

yl) met hyl - gy gihydy- 5- met hoxycar bonyl - 6- (N-(tert -
but oxycar bonyl ) pi per| di n- 4-yl oxy) benzi m dazol e and
1- (4- cyanonapht h- 1-yl ) met hyl - 2- met hyl -

met hoxycar bonyl - 5- (N-(t ert-but oxycar bonfr‘) pi peri di n-4-yl oxy) benzi m dazol e
inaratio of 2 to 1, respectively. WO 97/ 21437

PCT/ | B96/ 01494. (4573,,085;59AIR/§TJ“QN BdnArmigpelends of formula (46) To

3, 5-dinitro-1-carboxy-2-chl orobenzene (53 g) in acetonitrile (500 nL) and
triethylamne (100 nL) was added benzylamne at O[err]Cin a dropw se
fashion. The reaction was all owed PBEPARATION{22 anbi ent tenperature and

stirred at anmbient tenperature gg | vent was renoved under
reduced pressure to afford the térﬁ‘ﬁ%""gggF?é'm'géf'@ di ni tro-1-carboxy- 2-

( benzyl ) anm nobeRZestby-Eiigrst-prddimethvisthg)ony-S I8t teetchutaxypasbenvhi pip ridié iiGkyic 400

nm, 3s 1 14/¢yahonapRth- mﬁnaumm&ad (8} .ﬁ&mso hlf wids BdEaBUYRE 4 w21 iafjtapke
st opped sure to afford the crude

ot s e P o oA SR BRRER e gars, B oD SHdes s SR i e
(400 m_) rejmy e d Geedrepedouvasrwarkedp/betwden €tA@iGacatale, andrHb Ol HEherargariic iayer Wwast ur e
was Stirpadh e&nc@mxe&snémgmga& Je%m&.ﬁaéaa%gy ihilheRBlyy €Nt was renoved

under reduced ﬂressure to a he cru

2, 3, 5- t r PRetrasefSHoBlyimetanein gradienti &9 afi"'éa?rfb?}ky‘tﬁem “5-thhierpr oduct was

r ef | 1xedbitbxydRivBapipiped@iNatiidxyl- D@ cylnondphih-1-yiiHdthfildnzikfidd2emr s to afford the
desired product, 2- isopropyl-4-nethoxycarbonyl -6-am nobenzi m dazole, after
renoval of the solvents under reduced 15 pressure. PREPARATI ON 32
Compounds of formula (48) To PREPARATION 23

2-i sopropyl - 4- met hoxycar bonyl - GC@,m,mpslez;om“q%;@'l ye in methanol/acetic acid
(300 m., 2:1,_v/v) was added_N-tert-butoxycarbonyl - 4-pi peri done (80 g),

fol l oned by NECREMtRM-SihvigxyH- ‘Ao(‘t"@d’“‘“"&?ﬁigﬁﬁpP'P%Wﬂb?'&‘?ﬁ\f’é “4rgveaenaghthrir i ng
at anbi eyiimdvenpaiaiidszee in8 gllﬂm{Ffsbhﬂl.)Srfﬂs\iEﬂtaﬁdm-ﬁeﬁzQWd Eb[oavmt he ]

res I n Ldue. e te.and H.err] O, The

o gard o el GSbRTIE 2 ESE (11 it BERK 0 250 1 § 0Bl Einidn arle

chr omat o¥jirensat m&mwrwﬁ tercebowr dreGyfuent yva {earovdd WE# N?m'GFldugwadl ent) to

afford %dpﬁﬁ%%ygllméygﬁihmﬁﬁmnuéxaﬁelé%l(écefater gradnem) to afford 2-methyl-6-{N-
but Oxyca(bgr?zr\]( oxzirpar nyl plpendm-dylo:w) Igci)\lt%re!t urtngg'grgonyl)plpendm-g -yloxy}-1-{4-

cyanonaphth-1-yilmethylbenzimidazole.

PCT/1B96/01496

20 PREPARATION 24
Compounds of formula (35) and (36)

To 2-methyl-6-(N-{benzyloxycarbonyllpiperidin-4-yloxyl-5-IA-{tert-butoxycarbonylipiperidin-
4—yioxyl-1-(4~cvnonaphth—1—yl)methvtbenzimidazole {4 g} in CH,Cl,/methanol {100 mL, 9:1, viv}
was added trifiuoroacetic acid (20 mL). After stirring for 6 hours at ambient temperature the

25 reaction was concentrated to afford the trifluoroacetic acid sait of 2-methyl-6-{piperidin-4-yloxy}-
5-{N-{tert-butoxycarbonyl) piperidin-4-yloxy}- 1-{4-cyanonaphth-1-ylimethylbenzimidazole (a
compound of formula {35)). To the resulting product in THF {50 mL) was added ethy!
bromoacetate {0.72 mL} and K,CO4 (6 g). After stirring at ambient temperature for 1 hour the
reaction was worked up between ethyl acetate and H,0. The organic layer was dried,

30 concentrated and purified by silica gel chromatography thexane/ethyl acetate/CH,Cl,/methanol,
gradient} to afford 2-methyl-6-[V-{ethoxycarbonyl-methyl}piperidin-4-yloxy}-5-{A-(tert-
butoxycarbonyl)piperidin-4-yloxyl-1-{4-cyanonaphth-1-ylimethylbenzimidazole.



(2_4519) o WO 97721437 PREPARATI ON 33 Conpounggtabodieaassl! a
2-isopropyl - 4- met hoxycar bonyl - 6- (N- (tert-RQut oxycar bonyl ) pi peri di n-4-

yl ami no) benzi m dazole (3.3 g) in DVF 1200 i) was added NaH (0.35 g) at
anbi ent tenperature. After stirring at anmbient tenperature for 30 m nutes,
the reaction flask was cool ed to -10[ppepARATION 230

7- brononet hyl - 2- napht honitrile (2.2 g) was added. _The reaction was all owed
to warmto anbient tenperature an&ogwpyRds et farmuia BBy tenperature for 15

hours. The reacta.on Vis5-waihk-@enetioNyeirbsaipheidiyso gide paridinea200 RfLe wak @ddeBhe

organic | ayger V‘ﬁ,ﬁ, Q,f,dee( 0 "ﬁ‘i?‘cac é ng% Zﬂp@?_ﬁ{lgm %2} st(ia’rq % a?rlltlrénQQeng(?Jratare for }

chr omat ogr aﬁﬁ‘yc ? xane nmet hanol
afford & ( Muwaﬂ opivgsit Wes temoved to afford 5-acetyiammo-2~methoxycarbonyl 1-acetoxybenzene

-yl ) met hyl - 2- sqpropyln ﬂélﬂﬁth%ﬁ&affﬁqa)@m%'&d}h;fnh% Br@%@%mmg%yép};ﬂhpe“ di
n-4- 36 yl am no) benzi m dazol e, and

t
-yl met hyl -2 BeBYis P PPRIATH RS B TES YRR °°BY'(‘|<§'“‘E‘“Y}% ‘E‘?P’fiﬂ’ﬁ’?"e“ze“e
PCT/ 1 B96/ 01496 - 58-
(tert-butoxycarbonyl)-piperidin-4-yl %’ﬁ\sﬂ&’% aﬁlég dazol e. PREPARATI ON 34
Conmpounds of fornula (51) To a solution o -am nobenzi m dazole (5.2 g, 40
mrol ), N-tert-butoxycarbonyl - 4- 5 Comyioprdsi af dereuiagi38) g, 40 mmol ), and acetic

aci d (3om) in ngthang) s.beaiPniiho digéam@nglnﬁa&Wﬁﬁérﬁ'&e(@gdﬁﬂtrﬁhor%&'ﬁé]C

was added sodi um cyanobor ohydr i de 2& ol uti on was
stirred foracsgiiRP mi aas g¢d ed[%]‘&"?/ﬁ’}éh“‘?‘?“’%’é’“%’?‘ﬁ d”feé sWél'f‘?naf YA ent
t enper at ur aempérhmre b2 2mouns 3he ddh@nt @a< temaRediaThevesllg regidus wis retdyytalizeictrab e

d ter, d h | L '
o Lt S AN e A PR RN e e
5-((N-(ter tanm&my@aﬁmﬂtry@-rp@hvwwbqnwM#pnﬂaebmzi m dazol e. PREPARATI ON

25( ?ﬁl—n??ungsboz g.0r mlt ) sﬁﬁ@)mﬁﬂﬂr.&ﬁé’oﬂ&n corIQou’hd§Q‘ Mfdugﬁ' (39;) were mg%e 4 75
er ut oxycar bo i di n- o m dazo g, 4.
mol ) in DME4RED 1)‘°"£P’°é{'i?§¥'f°é -fixe- za'B Té’?g‘yﬁ’ﬂxyh\fnﬁ’"ﬁﬁﬂf . The
sol ution 1%-(2- mahylstt-oxbpedy!fanﬂncm-ﬁctrh%msthmarbbmy+hy¢dokmenzbae( 1.0 g, 5.2
nmol ) was added. The reaction m xture was stirred for 1 hour at O[err]C
when it was worked up with ethyl acetate and water, dried (MgSO err]), and
concentrated to an oil to afford 1 PREPARATION 27
-tosyl-5-((N-(tert-butoxycarbonyl tghpsintislbtrofmulae (41)

20 A. To a mixture of 5-acetylamino-4-nitro-2-methoxycarbonyl-1-hydroxybenzene and
5-acetylamino-8-nitro-2-methoxycarbonyf-1-hydroxybenzene (15 g) in methanot {50 mL} was
added Pd/C (10 g). The resulting mixture was hydrogenated at 50 psi for 3 hours until H, intake
diminished. The catalyst was filtered off and the filtrate was concentrated to afford a mixture of
5-acetylamino-4-amino-2-methoxycarbonyl-1-hydroxybenzene and 5-acetylamino-6-amino-2-

25 methoxycarbonyl-1-hydroxybenzene. This mixture was then refluxed in acetic acid (200 mL) for
2 hours. After removal of acetic acid the residue was worked up between ethyl acetate and
agueous NaHCO,. The organic layer was dried and concentrated to afford a mixture of 2-methyl-
6-hydroxy-5-methoxy-carbonyibenzimidazole and 2-methyl-4-hydroxy-5-methoxycarbonyl-
.henzimidazole.

30 B. In a similar manner, the following compound of formulae (41} was made:

2-isopropyi-6-hydroxy-5-methoxycarbonylbenzimidazole.

PREPARATION 28
Compounds of formula {42)
To a mixture of 2-methyi-6-hydroxy-5-methoxycarbonylbenzimidazole and 2-methyl-4-



yl ) am no) benzi m dazol e and its regioi soner,
1-tosyl-6-((N-(tert-butoxycarbonyl)piperidin-4- yl)am no)bepzi g e. The
resul ti ng‘W K taken up in DMF (30 nmL) when it was chargp#’wgglﬁﬁ%
Klerr]CJerr] (4 g) and nethyl i odide \(Ag m.). After 12 hours at anbient
tenperature, the reaction m xture was W Fked up with ethyl acetate and
water, dried (MgSg err]), and concentrated to an oil. The resulting

tosyl at efl, opd: %Emogycartbgﬁyﬂenﬁmct{a%lé &ff&tgx Mww@%@%%wm&w n- 4-

yl') (et hyl ) am no) benzi m?{azo e and correspond |£W% gl oi soner, was taken
up in nefyidistd ?’!?GF (9 9% tf\%FU\"(‘@eés Q’” 7A§e'nﬁﬂ5ﬂ')9 0°G dfetihouns the sofyent o
at anbi ewbs femaped sidihe residoe wias triturapddaito bthybRtetatenindciiltered to atford tased- t he

duct d 10%
ﬁ‘{a?hgﬁol b %gx%\égrgﬁrwl-gln%t&hﬁﬁ %%%&Noxggﬂ%iwlb%%%@%o?% 9\‘}& ﬂl_%({%utt{&yé r%én(\)/l-
but 06y c a2-trethyi- 9pv:pew—%+mtrwxwayl(mmnymm) benzi m dazol e. B. In a
simlar manner, to a solution of 1-tosyl-2-nmethyl-5-((N-(tert-

but oxycar bonyl )p| peridin-4-yl)am no%éasgijggg'gazol e (2.7 g, 5.58 mol) in DW
(15 nm.) was added 30 K[ err]CQerr 28 mmol ) and net hyl

3- br ono- 2- net hyl ene- propi onat e Gomgpunds FJonmad M43) The sol uti on was stirred

UM 16 L) %K/é% i W?:Q Renbt ARRIB ERn R bt Y|

acetate and wat er oncen ated to recover a foam
(2.5 9) ngng@ammgndll -gqgg?qtoxycar onyl-2 methyl -6-hydroxy-5-methoxycarbonylbenzimidazote

2- matdﬁyl 37 §iZh rhendo Aut @xymf SuuaY ) Riribatox(édrbchylyd-hdraxyBiRbatiney@ar §)OPBH,) pr op-
e R AL 15 S, P A e e o
1- t osyl -Ldaystthey bollent Waé teemdved and WO r9§¥¢®]§4&7separated by silica gel chromatography

PCT/ | Bg%%ﬂ?]@g%ﬁ%e a?é%&ﬁng%reﬂgw' ér‘%&% jlcg%e ford ay'l;&ture of 1- re?t-butcxv arbonyl

(2- (et hoxycar am nobenzi m dazo et hanol
1100 niL)2-@athyke- thoawf@m 6(%‘fmyufmsca@ﬁav’@mfmww'%’ﬁéw'H'Faegl a"(111 tot of a
50%+¢at a{u:&yuérwayn BInck iS4 Bintsth B cdrBors MLl A IR Feationpyitengini- ( 20 psi ) .

After 6 [b t he atalyst was filtered off, the solution dried

(MySQ| er ij)y &mE8% %Nt rated to a solid to recover 1.5 g of 1- 5

tosyl - 2-net hyl -5- (N-(t ert-but oxycar bonyl ) pi peri di n-4-yl)

(2- (et hoxycar bonyl ) prop- 1- vyl )ar@mhgﬂﬂdﬁ gmzol e. D To a sol ution of
1 -tosyl-2-nethyl-5-(N-(tert-butoxycarbon | peridin-4-

yl ) ani nobenzi m dazol e (6.1 °"‘f2"'fyrﬂfrﬁ?_’7‘“éﬁd£’r"f‘%fml amne (3.4 L, 24

mmol ) i n et hyd £mecedrblodn itele btdLycatbpnglt2-B&hyicBmaticedabbimH6-(&deeat nyl chl ori de

(. ST PR oy R s L5 SR i o0 o
methoxycarbonyl-5- [N—(tert-butoxycarbonyl}plpendm-4~yloxy)benznrmdazo!e {2.5 g) in methano!l
{200 mL) was bubbled in ammonia at 0°C. After stirring for 2 hours at ambient temperature the
reaction mixture was concentrated. The resulting residue was purified by silica gel
chromatography (hexane/ethyl acetatelCHZClzfmethanol, gradient) to afford '2-methy!-5-

25 methoxycarbonyl-6-{N-{tert-butoxycarbonyllpiperidin-4-yloxy)benzimidazole. To this product
{0.66 g} in DMF (20 mL) was added NaH {0.075 g} at ambient temperature. After stirring at
ambient temperature for 30 minutes 7-bromomethyl-2-naphthonitrile {0.5 g} was added at 0°C.
The reaction mixture was stirred at ambient temperature for 0.5 hours. The reaction was worked
up between ethy! acetate and H,0. The organic layer was dried and concentrated to afford a

30 mixture of 1-{4-cyanonaphth-1-ylimethyl-2-methyl-5-methoxycarbonyl-6-{N-{tert-
butoxycarbonyl)piperidin-4-yloxylbenzimidazole and 1-{4-cyanonaphth-1-ylimethyl-2-methyl-6-
methoxycarbonyl-5-{N-{tert-butoxycarbonyl)piperidin-4-yloxy}benzimidazole in a ratio of 2 to 1,

respectively.



(N-(tert-bu .ﬁﬁrgpnyl ) pi peridin-4-yl)((2-(ethoxycarbonyl)et %&Qg@&ﬁgwl )a
azo

m nobenzim . In a manner simlar to that described above in

Par agraph A wherein the conpound is treatgd wi th sodi um hydroxide in

met hanol , the foll ow ng conpounds of fornmula (55) were nade: 15

2-met hyl -5- (N-(tert-butoxycarbonyl) pi peridin-4-yl) (2-(nmethoxycarbonyl) prop-
1- yl)am nobenzi m dazol e; PREPARATION 31

2-met hyl -5- (N-(tert-butoxycar bonyé()npgolgg@ S Bmitad last (Met hoxycar bonyl) -
met hyl ) am nobenzi m dazol e;

2-net hyl - 5- ( N- (TeBE-dnivert FeRpnoAghipsbenzene]isa-al iy poefqnittite JBOR, -k AR iRtV EEYNSY |

)2- Z?h 2 o&_ n??mt@f%gb%ﬂ&ﬂ@&gﬁ@hm%@ & vasdfas?.on 3The retaﬁmn was allowed to
me er u car pon er - oX
ot i o SRS AR P and PSR ATaR e oishisa T ehol e RV () 25

To a sol utdetwoveaf urldePrediedipressidre ne bifod yieceredn@odsd, 3)p-dinitrgycatibxe2{ 400 nl)

at O[err] qug @g@%k&@b%){ 'E:)Udg&rlké%rd. ?tvé}ﬂ%&h)novfiﬁ Rl faoB%{% J) , and

solvent was r I h vacuo an e SO partitioned between net h ene
chl ori de aves hygregenargshat &9 agiAercd hbawsyntihHg intelesernredt Lop Eaient aﬁémemmfe# ynderN

HC, and tne&eh%?ése&e & aiteid it cRIMB pRIGOEY, 2 aTél@mamom-bmcm&zs@@cwtrreagrs&ct 0
a soI | gff neutralized with sodi um bi car bonat e the %ent rated, once again

to a sBl i dn g (499l oves g toghurye “0prERoe14001B g feaction mixture was
2- | sopr opystirdad e biabixyt-temperatuabion 14 howtaz Thesdhant goas réHREE‘ABAdHr @dused fiesquoeirnds

of T or MUl ugfend dne/bryde prgduct, 24, SUsBSbyicar BB ARKGRS Ra B ARRALE TR0 pfHautPes.

di ssolved 1 n %nitric aclid

The react i GHuxgddn Sethaneit] 2HHG IBQPML. 4ihav/yifer 18 hours & 3iéaid she dasisedBropvety &t uo

and the r esédislsyi-aondchaxytatShyl QadifotfentiridbzSIaL aHen b dsbvBIBI QR8I Bolvddld UWBer redi¥dd
97/ 21437 PCT/ | B96/ 01496

-60- bicarBBifdi%. The residue was extracted with ethyl acetate (4x1 00 nl).
The conbined ethyl acetate fractions were dried over sodiumsulfate and
concentrated to give a dark residue.pgeBhRRRDRHEAPNY (3% net hanol / net hyl ene

chl oride) gave 2-isopropyl-4-nitro-5-
_Compounds of formula (48)

To 2-isopropyl-4-methoxycarbonyl-6-aminobenzimidazole in methanoi/acstic acid (300 mi,
2:1, viv} was added N-tert-butoxycarbonyi-4-piperidone {80 g), followed by NaCNBH, (9 g} at
20 ambient temperature. After stirring at ambient temperature for 1 hour the solvents were removed
and the resulting residue was worked up between ethyl acetate and H,0. The organic layer was
dried, concentrated, and purified by sifica gel chromatography {hexane/ethy!
acetate/CH, Cl,/methanol, gradient) to afford 2-isopropyl-4-methoxycarbonyl-6-{N-{tert-
butoxycarbonylipiperidin-4-ylamino}benzimidazole as a foam.

25 PREPARATION 33
Compounds of formula (49)
To 2-isopropyl-4-methoxycarbonyl-6-{N-{tert-butoxycarbonyl)piperidin-4-

ylamino}benzimidazole {3.3 g} in DMF {200 ml) was added NaH {0.35 g} at ambient temperature.
After stirring at ambient temperature for 30 minutes, the reaction flesk was cooled to -10°C and

30  7-bromomethyl-2-naphthonitrile {2.2 g) was added. The reaction was allowed to warm to
ambient tempsrature and stirred at ambient temperature for 15 hours. The reaction was worked
up between ethyl acetate and H,0. The organic layer was dried, concentrated and purified by
silica gel chromatography (hexane/ethyl acetate/CH,Cl,/methanol, gradient} to afford 1-{4-
cyanonaphth-1-ylimethyl-2-isopropyl-4-methoxycarbonyi-6-(N-{tert-butoxycarbonyl}piperidin-4-

35  ylaminolbenzimidazole, and t-{4-cyanonaphth-1-ylimethyl-2-isopropyl-7-methoxycarbonyl-5-{N-



met hoxybenzi m dazole as a yellow solid, 24 g. Also obtained was 25 g of
2-1 sopr opwo B/2n437r 0- 6- 5 met hoxybenzi m dazol e. B. In a stFidodbi4gRNNEr
the foll owi ng compound of forrmula (57) was nade: ° '

2- met hyl - 4-ni t r o- 5- met hoxybenzi m dazol ggand

2- met hyl - 5- ni tr o- 6- met hoxybenzi m dazole. C Alternatively, to a solution
of 2-isopropyl -5-net hoxybenzi m dazole (50 g) in trifluoroacetic acid (150
m) at difpreaexveshpiRipgrEn-fiademitklbehzimidizalg. HNJ err] (15 ni). The 10
reaction was stirred overnight, the solvent renoved in vacuo and the

resi due quenched with potassium carbonate. The aqueous | ayer was then
extracted with ethyl acetate, the P&F%W’Néﬂer dried and concentrated to
recover a mxture of the regi oiCompaiimis o?fd'rﬁxonar{spyl 6- met hoxy.

5- ni 1 obenzi i, 4 Qlin B LainbBARIARYLE 15 2/, 40 n?mgﬁ %}L@gogz' m.gpda ple (3:1

rati o) and. The regi ol soners were separat
met h%noPPﬁiﬂmlf%H@ SRIrypeikapd a @tnp@gvg\;é mipin mehano! !250 mL} and methyiene chlonde

IO sopr omo ﬁtmtd?wméadaba E&fﬂﬁﬁé#éﬁogﬁéﬁ}dﬁdé &0y, 6 BRoMRME LS WRmpounds
2-i sopr 8‘;5'9‘7“( % %%f’ﬁ'b")%'if 4 °S"f9t”r'ba8éh?m'lfa?8 (& WETTY ' PiIEnt AR ITeatASEE IR (300
M) washewss,| thx edctfior wis Wonked upivith etlive acetdty @nd wamf, driedMESD ) langacuo. The
resi dUec@gmatoﬁﬁﬁhéw&pﬁmﬁ%eNl&tkthQ&@?§o' %}n%f R%%Rﬁ?n%gzg 0!15? éag{:/ogrdr 'y 49h et hyl

acetate. The organic |ayer was drie concen

2- |§%prgﬂ%“’€§5ﬁ P‘SSEXW'\?xmaf%ﬂ&*%f'ﬁﬁdaﬂbwoﬂgﬂmidm% an HBr addition
product (approx. 2:1 ratio). B. In a si mlar manner, the foll ow ng
conmpound of forrmula (58) was nade; II-.Z “dé' 6 hydroxy-5-nitrobenzi m dazol e;
25 2- met hyl - 5- hydr oxy- 4- ni t r obe RBFAAY and

2-i sopropyl - 5- hydr oxy- 4- ni tﬁqrbmldsmﬂmrmblefsz;’mﬂ ON 39 Conpounds of

fornmula (59) AA To Igol@tlo%odfg- gﬂé{:rze{} r%ug)ag arbonglr){: Cfaenﬁm 4I-ﬂ mma&bepzsmpdagpéf

2- | -6 -5-ni t
o7 odubt 11505372 RrEalric DR (GRJAAE DG iss a¢Ad- Nk 315,15, Bidremp 7 T sytion
PPhlSer r \vag @Brell or) 0.5iodrs Wiken tdHDctibrdeat Org)Gm oY Wad latided. WS réd S Imblail (14
ML) TG Ol ol A0SR WS EUPYEU DPEE 200 Lhe. Broduct

recovere romthe crude usi 0og ra
chl ori d(éﬁgsp@i )?P‘é Eencentrated to an oﬂ to afford 1-tosyl 5 (W—(!ert—butoxycarbonyl)pnpendm-4-

2-1i SOprﬁﬁmeo';_beﬁM&a%li aMﬁ%ﬁ%BQQﬂML&Wl BQW—G&rf]BLﬂchWQVHQmendm-4—
ni trobe azol e i mlar manner, the

fol | owi f gam(n:ng snzt gaggle f 5&%‘%%‘5“7%@ w%gk%%m DN&?(BO mb) when it was charged with
20

K,CO, (4 g) and maethyl iodide {3 mL). After 12 hours at ambient temperature, the reaction
mixture was worked up with ethyl acetate and water, dried (MgS0,), and concentrated to an oil.
The resulting tosylated product, 1-tosyl-5-{{M-{tert-butoxycarbonylipiperidin-4-
yl{methyl}aminolbenzimidazole and the corresponding regioisomer, was taken up in methano!
{80 mL) and NaOH (0.3 g, 7.6 mmol) was added. After 1 hour at ambient temperature, the
25  methanol was removed in vacuo and the product recovered via chromatography on silica gel
eluting with 5% to 10% methanol in methylene chloride to give 473 mg (30%) 5-{{N-{tert-
butoxycarbonylipiperidin-4-ylj{methyl}amino)banzimidazole.
B. In a similar manner, to a solution of 1-tosyl-2-methyl-5-((V-{tert-
butoxycarbonyl) piperidin-4-ylyamino)benzimidazole {2.7 g, 5.58 mmol) in DMF {15 mL} was added
30 K,CO4 {3.85 g, 28 mmol} and methyl 3-bromo-2-methylene-propionate {1 g, 5.568 mmol}.” The
solution was stirred at ambient temperature for 12 hours when it was worked up with ethyl
acetate and water, dried {MgSOy,), and concentrated to recover a foam (2.5 g} containing 1-tosyl-
2-methyl-5-IN-{tert-butoxycarbonyli)piperidin-4-yl}{{2-methoxycarbonyl)prop-2-en-1- '
yilaminobenzimidazole and trace starting matetial and DMF.

35 C. To a solution of the product of Paragraph B above, 1-tosyl-2-methyl-5-{N-{tert-
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2-met hyl -6- (N-(tert-but oxycar bonyI ) pi peri dgm4-yl oxy) - 5- ni trobenzi m dazol e;
2-met hyl -5- (N-(tert-butoxycarbonyl ) pi peri di n-4-yl oxy)-4-nitrobenzi m dazol e;
and

2- i sopr opy | bukexybsrboret) pipkridirof-ylt R (herhpkyqartmevi mopr2£nyil-ihapmjnobenzinidazioien 12.5rgbiaz o

l( go) PEEPAR%$%Q§ é@?ut Il L} and G?WI acetate (30 mL} was charged with Raney-Rid? ¥ Re o6 sboy nul a

2- i sopr opy|waser(sturry} apd SWW#M%PPE e 9é hyereaen (20| agity AAftee 6 hours, the catalyst
nl tr X]p;anm ngsiafm#ea c(fﬂ;ﬁh5sd]ﬂuohmn%§§9 ),) @hd coticerA6d 105 véNg z@ctdealerNgd;g 321 43
r onmone was ,added an
t he r eagt i 3f° ygké?eéﬁﬁ sn‘Z’ (ﬁ"é’ 9‘1"8?3? ony: §'BFP4;7’F'€§] o{%“f’??"g?ﬂl“%‘?ﬁ -daction was
wor ked up wihbhinebdnzimidezeleat e and water and the organic |ayer dried 10 and

concentrated to gih OITlo a J(}ﬁlog ?Ql{ l—%ﬁetl’rﬁgltﬁttﬁ‘;ﬂt mt'»&'gargo/lqvf)pvg?ndm -4-

met hanol / et hyl ene chl ori on si | ca Ive
1- ( 4- cyanorfipminpbenzimidazple 1619 1?5‘0‘]’5?“8}5)”‘" Hle( Fieg {3.4 mL, 24 mmol} in methylene

but oxycar benwkddidoaniidit D°¢-wisaddd Shpi Sutahs l&ﬁlbmléj@ZpJ-nﬁ 8416 mmol). After 2.5 hours,
1-(4- cygnona {)hth 1-

i sopropyl - f@"‘(‘l"@r‘%’/ %H‘[%Efgfé'ﬁreﬁﬁmﬂ pith&erasicnd 2-M NsRY to geverr 'ser A ReRd Sl e
(2.5:1 rat |w-(teﬂ:@uﬁ:xg;carb@wumperldm«&yulZﬂeltthymbnmnethwlherbbwl)Iammobgnzoﬁimeund of

fornmula (60) wag nmadg, ,1n af 4 t I
nmet hyI 2- met hyl %6 (N- ? er tn iy lﬂnéxa f:ha gﬁ‘% p%??ed?‘naaéf gfﬂph A Yherem the compound
5-ni t r oben?s Heates with soq_um hydroxide m methanol, t followmg compounds of formula {55) were

- (4- cyanonagpdaeh- 1-yl ) met hyl - 2-met hyl - 6- (N- (t ert - but oxycar bonyl ) pi peri di n- 4-
I | 2o 7-
y( ngyanongl {tﬁa%%\{ ‘?%‘?gE%y’f"cybf’%‘g’ﬁP’B’b‘g}1"4g"(21\£"(etﬂé“?’?’°?5m“(’59'§/85|Jbonyl ) pi peri din

-4-yl oxy)- 20 yhaminobenZimidageleshenzi m dazol e. PREPARATI ON 41 Conpounds of

forml a (63!)me4}h [-5- W—ftert-butoxycarbonyl)p:pendtn-4-v!){(methoxvcarbonvﬂ-
1-14- Q/anonapht 1- ’%i -2-i1sopropyl -7-nitro-6-(N-(tert-
but oxycar bonyl )fﬂeMF 1“ﬁbﬂ‘Z§VP‘W9'FbenZ| m dazole (12 g, 21 mmolL, 1 eq.) was

di ssol ved 2anetRd-5Al- (%:-bu:ﬁwparpymwdipaﬁdsm@uum&:hma,cmsmadmw tin (1)
chlorigg di hydr ggr?m(y?)%mg‘bbgq%, “?;Tg‘l_ eq.) which formed a finely divided
rr

suspension. The 's O[err]C for 14 hours. The pyridine
was stri ppéunes- 5“8!d§”(‘%°’9’&1"bsﬂwlpwm'aﬂﬂﬂlﬁ-fmelhq_xvmfmvl)acet ate. The salts
were renoved bypfobliyimbiisBesihigbie. Cel ite and the filtrate was concentrated
to give a brown oil. Chromat ography (3/2 ethyl acetate/hexanes) gave 7.6 ¢
(67% yield) of 1-(4- '

PREPARATION 36

Compounds of formula {566)

25 To a solution of 1,2-diamino-4-methoxybsnzene {50 g) in pyridine (400 mL) at 0°C was
added isobutyryl ehloride (100 ml). After 3 hours, the solvent was removed /in vacuo and the
solid partitioned between methylene chloride and water. The organic layer was concentrated and
taken up in 4 N HCI, and then heated to reflux overnight. The solution was concentrated to a
solid, neutralized with sodium bicarbonate, then concentrated once again to a solid. The sofid

30  was washed with THF to recover 2-isopropyl-5-methoxy-6-nitrobenzimidazole (29 g).

PREPARATION 37
Compounds of formula {57)
A.... ... 2-isopropyi-5-methoxybenzimidazole {60 g) was dissolved in 150 mL TFA and to
the mixture was added 5 mL 90% nitric acid. The reaction was stirred overnight, and the

35 solvents removed Jn vacuo and the residue neutralized to pH 7 with saturated aqueous sodium



30 cyanonapht h-1

- yI') met hyworhggsr opyl - 7- am no- 6- (N- (t er t - but oxycar bonyl ) pi
yl oxy) benzi mi dazol e as a tan foam B. Al ternatively, to géi‘h?“{blﬁbﬁ

1- (4-cyanonapht h- 1yl ) met hyl - 2-i sopr opylggs- (N-(tert -

but oxycar bonyl ) pi peri di n-4-yl oxy) - 6- ni t robenzi m dazol e and

1- (4- cyanonapht h- 1-yl ) net hyl -

i(S(E)SpES opyplcatbotidte ( Toe teshiue Ovay @2 dxvslyWitipeperdceiat: BxyO®KL). - Phdlédnivirnethyti dazol e
16.6 gl.d

bCr 1 BoariRadietils laee e oxer sodum syfpte ang concanuse tyaive 3 995 FEas added

Snd [ er Chromjasegranhy (13%. met@ano*fmq@v%eeaelnwrew sm 2risenreryi-#ani®®perr] C for 3 hours

when t heneBdhyEunkimdSols Q58 \eSbw BolidAg41g. ARRVbEMedthaNass &akﬁfkow%pws ﬁ‘.hrb)é-
acetglterqagmxfl | ter gd The ethyl acetate was renoved in vacuo and e
ct

pr odl YRESE™VAEHNE silica gel eluting with 5% met hanol / met hyl ene
chl oride to Becovéra simfld-rograen nizgpfotidwittg cémpound of formula {57} was made

yl) met hyls %ﬁy}l %-q'ﬁ:;é)gﬂet@x(lb\b&ﬁrﬁ&atzolp %9?%&%%’%3 8 g+¢in5|mf aéo y) 5-ami nob

enzi m daz nner onpound of
formula (61) Cwas er@at'vfly.: e egpuirsrRd FHsdpropy!-5- methoxybenzrmadazoie (50 g} in

-yl ) met wi.m%aeazmwd (656 Mi( aﬂ&mmamméwlaheém.@ ANG; YO “The
5- apa nobenzi m dazo

Conp Ounaagcteﬂn Y?)sr ﬂmeg ozt%rﬂl)gﬁtAt e solvent removed in vacuo and the residue quenched with
1- ( 4- cy eetessiypn tdtbdnayd. ) Thet dupkoB-layeo pras theh-edrramedaith efhiy édeed’té the organic layer
but oxycamomlcweaﬂsaedw re%oyérw&ll?:?engf'tm %aﬁsygg.e.g 255 ﬁpég 1 eq.) was

di ssolved in 50 IS was a &g/ rom)acét ate (1.2
n, 12 Frﬁﬁ?beﬁz"?dw'e)a"ar?d's'fmw' ﬁﬁ‘t‘%?s% F\S?h"é\éhebﬁﬁa’@@‘{ “} rajio) and2 Ehe ). The
react i Ottgib&&m%islWérede;i&até’d)heéiir]:r@atf)@ﬁap@ 33y ethbhdimethyldrddinforti§do rl@vEEACT | ON
eth gém y‘%onr}r‘hgk esnmfro!?enzpagc o'\%z%‘{%}xture was worked up between water and

ace énoved in vacuo and the product was
|solated by chronatography (3/2 hexanes/ethyl acetate) to afford 5 g of

1- (4- cyanonapht h- 1-yl) et hyl - PREPARATION 38 _
2-isopropyl - 7- ((net hoxycar bonyl%meth yl )am no-6-(N-(tert-butoxycarbonyl) pi pe

ridin-4- yloxy)benzi mi dazol e wPPRPAnesef termylz, of the diaddition product.
20 o8 A Ablugemett 2-iseprypylibanahoy Sptinsbedgimidazole (17 g) in concentrated

1- (4- cyamnQa3ae b whs Ydr GY
6- (N-(t’gé}'? ggt ogycgr ﬁ p?p‘éﬂsmﬁp&/%mven oy szraenr%loﬁg%'e"n‘gc'ﬁ’? dg?% "s"’t’%oo ngy) ,
pot?s si Wi fuerBkndarih wasz'qmyarbqn@ arexase with @thybeqepate. The organic laver was
4- br onDdrRY hma lamaa&:ed (eﬂezom 2-isoPFdp@r-6-RBy ddedyS5-AtroBdhRintidiizolb QU RN Ak Wh iBr t he
reaction dr up vg ; E hyl acetate and water. The organic
addmon product {appr X ratio

B. In a similar manner, the followir_\g compound of formula {68) was made:

2-methyl-6-hydroxy-5-nitrobenzimidazole;
25 2-methyl-5-hydroxy-4-nitrobenzimidazole; and

2-isopropyl-5-hydroxy-4-nitrobenzimidazole.

PREPARATION 39
Compounds of formula (59)
A. To a solution of 2-isoprobyt-6—hydroxy—5-nitrobenzimidazole and the HBr addition
30  product (15 g}, N-tert-butoxycarbonyl-4-hydroxypiperidine {17.7 g}, PPh, (23.1 g), and THF

{150 mL} at room temperature was added DEAD {14 mL}. After 4 hours, the solvent was
removed in vacuo and the product recovered from the crude using chromatography (3%
methanol/msthylene chloride) to vield 2-isopropyl-5-{N-{tert-butoxycarbonyllpiperidin-4-yloxy)-6-
nitrobenzimidazole {16.5 g).

35 B. In a similar manner, the following compound of formula (59) was made:



| ayer was dgiceshaksh t he product isolated on silica gel using PeTAB96/01496

met hanol /'met-hyl ene chl oride to 25 recover

1- (4- cyanonapht h- 1-yl ) net hyl - 2-i sopropyl - g1(N- (tert-but oxycarbonyl ) pi peri di
-4-yl oxy)-5- (N-(4-nethoxycarbonyl benzyl ) -am nol benzi m dazole (440 ng). C

In a simlar manner, the follow ng conpounds of forrmula (62) were nmade: 1
-(4- Cyanonapdiﬁtﬂilﬂ GJ(N—(tert—butoxvcarbonyi)paper:dnn-4—yloxy) 5-nitrobenzimidazofe;

-yl) met hyl - X g 4 yl oxy) -

5. (N-( 2- rrefzﬁ%%‘sfvg @g}fm b@:ﬁ}%{rﬁoer\%pl?%e%z&/ g;éy ‘W r)npéggﬁu dagét@ dtig

1- ( 4- cyanoRagpintdpyis-(N- ywebm*vca:bpmem-4@1qm~emmem'éaé9@ar bonyl ) pi peri di
-4-yloxy)- 5-(N-( 1 -nethoxycarbonyl- 1 -nethylethyl)am no)benzi m dazol e;

- (4-cyanonapht h-1
-yl) met hyl - 2- net hyl - 6- (N- (t ert - but oxycar bonyl ) pi peri di n-4-yl oxy) -
5- (N- (4- net hoxycar bonyl benzyl ) am no) kREFARKTION@DE; and 1- 14-cyanonaphth-1

-yl ) methyl - 2-i sopropyl - 6- (N—(tert butox peridin-4-yloxy)- 35
5- (N-( rret hoxycar bonyl benzyl ) am no oé’ﬂéz/sc?r{ g@%‘% }&h WO 97/ 21437

PCT/ | B96/ 01496 A63- EXANPHIONIo! Qonqroenyti§-fzeftchutaxyearbonylpiperidin-4-Yioxd-Ss| ur r y
of 1-(4- Cyﬁlﬂ@??ﬂm&z&e Y16.57%} R%Mﬁgoﬁﬁﬁraﬂ?wb v@as(ﬁ'déé REf 12.45 g). After 40 minutes,

but oxycar bo I peri di n-4- enzi m dazol e and
1- ( 4- Cyanoﬁ@mq@e}_hvp)mthmm@ ( @byvaﬁyqldeg ang the reaction stored in the freezer {-35°C}

(N (tert - bodepxyaarmine rgactigh Wey woliked dp Witheyhyb acttatgiatia natee ahBH2 difanicOayenandd
and ethanol (10 | ed. i |ce/a ne bat h | ed HCI

After e so‘{cotnc%k)awgsgs a'(tg ﬂrg ﬁmd%(% &R 's° |°glr’151 g%km%nogrga{%gam crgmfd%%

t enper at ur siligpedehtozdiveesimbaurg pti-{4-cyanonaphth- hvﬂmsthviﬂ‘l'eomﬂvvéﬁﬂ tigets renoved in

vacuo. Th ebats@cdmsnmfpe.@h.ﬁwlom% h.nosén%mumné ?an rftf);.cy%ﬁapml. uuynmem

cooled in a dry ice/acetone bath and a %
reaction f153%'R"‘(A7§[§N§f?&r%‘&"ﬂ’?ﬂé‘ﬁ’"ﬁﬁ%{?%ﬂ'"l‘b"'m“ﬁts 3 @"F‘b‘f’"d&'zﬂ‘(’)fﬁ‘g‘ r‘I"I"F’e 1§(§1 Yent
was renoved. ThB m X stmiten shadfdp atha @b winyg ddiipoutd obfofohas (60) s asde: col umm

\tlmét Qf ?"osrsé29'%'9‘9‘%‘943”“”-L'ﬁmi-tﬁ\d-‘ﬁ%é’tﬁvl%r-(%ie%utchﬁmgnﬂap%%&&.i.-ﬁ.'v%%oac etic acid

1- (4- ami di nonap?Proyokenzimigazeey | - 2- i sopr opyl - 6- ( pi peri di n- 4-yl oxy) benzi nmi dazo
i o e i et St b 15, O3
7.90-7.75 (m 311)‘"”9"'}%6‘“‘3 ®ed 7 40 (s, 1H), 7.25 15  (dd, 1H), 6.05 (s,
2H), 4.70 {-t-cverbnapBiheByilreatin-2psaprapyité)y-(ta-B0to3y@ebopmipisdin-4yI&i-3. 00 (m
2H), 2,418-2. 00 m&oggoz,lm,g,zglg 1.80 (m 2H), 1.40 (d, 6H); and

1- (4- am di nonaphth-1 ) met hyl - 2-
PREPARATION 41
Compounds of formuta (61)
A. 1-{4-Cyanonaphth-1-yl)methyl-2-isopropyl-7-nitro-6-{N-{tert-
butoxycarbonyl}piperidin-4-yloxy}benzimidazole {12 g, 21 mmol, 1 eq.} was dissolved in 400 mL
25 dry pyridine and to this was added tin {ll} chloride dihydrate {71 g, 315 mmol.,, 15 eq.}) which
formed a finely divided suspension. The siurry was heated to 50°C for 14 hours. The pyridine
was stripped off, and the salts triturated in 1 L ethyl acetate. The saits were removed by
filtration through Celite and the filtrate was concentrated to give a
brown oil. Chromatography {3/2 ethy! acetate/hexanes) gave 7.6 g (67% yield) of 1-{4-
30  cyanonaphth-1-ylimethyl-2-isopropy!l-7-amino-6-(N-{tert-butoxycarbonyl}piperidin-4-
yloxy)benzimidazole as a tan foam.
B. Alternatively, to a solution 1-(4-cyanonaphth-1ylimethyl-2-isopropyl-5-iN-{tert-
butoxycarbonylipiperidin-4-yloxy)-6-nitrobenzimidazole and 1-{4-cyanonaphth-1-yl)methyl-2-
isopropyl-6-{N-{tert-butoxycarbonyl}piperidin-4-yloxy}-5-nitrobenzimidazole {16.5 g} in



| sopropyl - 5- (pi peri di n4-yl oxy) benzi m dazole ditrifluoroacetate salt, [err]H
NVR (300 wWoar2l0450 [err] 9.40 (s, 2H), 9.20 (s, 2H), 8.60 gdxnsdsoidb, 8. 40
(s, 1H, 8.18 (d, 1H), 8.14 (d, 1H), 7.90- 7.75 {m 3H), 7.65-7.60 (m 2H),
7.25 (dd, 1H), 6.05 (s, 2H), 4.70 (m %@ 3.65 (septuplet, 1H. 20

3.30-3.20 (m 2H), 3.15-3.00 (m 2H), 2418-2.00 (m 2H), 1.85-1.70 (m 2H),
1.35 (d, 6H). B. In a simlar manner, the follow ng conpounds were nade:

}. The reaction

1 -(4- a@i&h?%%hidﬁb mi} and pyridine (50 mL) was added SnCl,'H,0 (32.7 a
-yl ) met hyl ~2- progyl - 6-(pi peri di nd-yT oxy) benzi m Ha2o e,ﬂferr_]H NVR (380 Mz,
DVBO) [ é¥3ed 19§ %l% ,fmfl-'l;g’,u sgvhen tb%,s 'm Wag regepved f7 weua. The spfid asdakeqpp in g 13

( |C—I|) 1H) ,exy) 2Eetérs ,and Kitered.. Dite €8yl atélhte WasFeambded i Mdcuoand The( ﬂ’odtidﬁ)spla(?ed65 |(—|;j
1H), 7.4Q. (S, . . 7 1H)...5.95 (s 4.7 1H),
3 50. % b icEBy elung ity s bnetnngfindehlleng thlongcBedt 5 Fyagfinapin B
1- ( 45amiviimethwagtsonreeyi6-Wlitarypuioxygarbpamiipiseridin-fraiokd: haminghepsipidaeie iSi¥ dhzol e,
[Zerr]g Zl(l\)/R (ftQ(i Mlkgsmug daxlir%i,rdae &méﬁinlgﬁom%kbndogf%%uﬁ$sg§bﬂs,m§:§50 (l;rGE d
T 7 doyenhaphns-denetryhz-meti-8 i lnoxylgooniiagrdiy om0 (' 05y {4
3. 30- 3. 00 ( ms-&hipobedzib@laznidO0 (m 2H), 1.85-1.70 (m 4H), 0.90 (t, 3H); 1
- (4-am di nonapht h-1
-yl ) met hyl - 2-i sopropyl - 4- net hoxy- 6- ( pi peri di n-4-yl oxy) benzi mi dazole, [err]H
NVR (300 MHz, DMBO) [err] 9.40 (sPREPABRATION®2(s, 2H), 8.60 (br s, 2H), 8.40
159 15750 (5. 1ty B 85 (sr apy rlopge b RinB@an) O L s (e e

, 7. S, .. B. S, i S, , 4. m . 4. S, ,
3.60 (septuplfet, 1‘Ff)“,‘"@'."’%’ﬁﬂté'."é'3"’{“ﬁi*‘vé%"s"m"V""?’”"M',‘"("Q?’i’s- 3.05 (m 2H),
2. 18- 2. GOtokpgarirdyiipigerdi-4LyI8y ) fampimRidrole 15.89, {0 mnel)1; eql) was dissoived in 50 mL
-(4-am dj =k < hox¥-54.( RiRen .di,n: 4- vyl oxy) be
nai s oo bet 1 AR Fan o SRl (1 Rh Skl BBl g 219
8. 60 ( b,pog;,ss:mc,arbgr_\qg r(.g P 114)9.3.). Theweagtivmwagstirred at 20°C for 2 days. TLC
PCTA$ BO Hditb{e3Ghe Pehetich thhe(ndarlylddnpiele. 1 #he /dactibhmixtdreSlas(Workddip befwéen (s, 1H),

(i, 3t weibapa B8l pirlive The st ol wibmofie’s o g8t ol i s > ©°
2.18-2. b9 c(xmagq\g)'a,phg _(:y@-hgx@gs{@wyi :@pga,te) 1o quor(i X ] 6|—D-§4—c_yanonaphth—1-vl)methyl~
o 7O i e o e
8. 60 ( by'o¥yIbgnajmidgzolgqwitiya srygy amaeuny gt thy dlagdifion grod¥et(s, 1H), 7.90-7.75 (m
3H) 207. 70 (dB. 1H) Altéenativelys to a sixspensiatOof(icid;cydmdnaptih-9hirethyCspprdpl0 (m 1H),
3. 30-3. %QN((mrr-l%JEQxycg’;'b&rRITlgﬁppr%iMIogﬁbs-ar%hmngiﬁﬂda%fg ISO&«]&.— gvtgsgiumarbonate
{642 mg), and DMF was added methyl 4-bromomethylbenzoate {212 mg). After 2 days at
ambient temperature, the reaction was worked up with ethyl acetate and water. The organic
layer was dried and the product isolated on silica gel using 2% methanol/methylene chloride to
25 recover 1-{4-cyanonaphth-1-ylimethyl-2-isopropyl-6-{N-({tert-butoxycarbonyl)piperidin-4-yloxy}-5-
{N-(4-methoxycarbonylbenzyl}-aminolbenzimidazole (440 mg).
C. in a simitar manner, the following compounds of formuia {62} were made:
1-{4-cyanonaphth-1-ylimethyi-2-isopropyl-6-{N-{tert-butoxycarbonyl)piperidin-4-yloxy}-
5-IN-{2-methoxycarbonylethyliamino}benzimidazole;
30 1-{4-cyanonaphth-1-yllmethy!l-2-isopropyl-6-{N-{tert-butoxycarbonyl)piperidin-4-yloxy)}-
5-{N-{1-methoxycarbonyl-1-methylethyljamino}benzimidazole;
1-{4-cyanonaphth-1-ylimethyl-2-methyl-6-(A-{tert-butoxycarbonyl)piperidin-4-ytoxy)-
5-{N-{4-methoxycarbonylbenzylyamino}benzimidazole; and
1-{4-cyanonaphth-1-yl}methyl-2-isopropyl-6-{N-{tert-butoxycarbonyl)piperidin-4-yloxy)-
35 5-{N-{4-methoxycarbonylbenzyl}aminolbenzimidazole.



2H), 1.85- lwhHd1hias72H); 1 -(4-am di nonaphth- 1 'PCT/1B96/01496
-yl ) met hyl - 2- net hyl - 5- (pi peri.di n-4-yl oxy) benzi m dazol e, 10 [err]H
NVR 1300 MHz, DMSO) [err] 9.40 (s, 2H), 9.20 (s, 2H), 8.60 (br s, 1H), 8.40
(s, 1 H, 818 (d, 1H, 8.10 (s, 1H), 7799 (s, 1H, 7.95 (d, 1H), 7.75 (d,
1H), 7.65 (d, 1H), 7.40 (s, 1H), 7.20 (dd, 1H), 5.95 (s, 2H), 4.80 (m 1H),
3.30-3.20 (m 2H), 3.10-3.00 (m 2H) exdpels. 3H, 2.10-2.00 (m 2H),
1.95-1.85 (m 2H);

1- (4- ani di nonapht h- 1- yl ) net hy| - 6<qmogeds ofiferria iddxy) benzi mi dazol e, [err]H

NVR (300 Mz, ADMSOyol £6itdry $D1-{4-cyanonaphfh- BichéhyiD-tkoprOpyh8-tvseergH) , 9. 20 (s,
TR 8 e o SO ME A S ARG
2H), 8. 2Qv-HedBulorycartidnyliflpeidind-116xy) banzitiidazold (BXD tbg,/62 (moliZrd; ethanol (10 mL)
L ( gg]odkﬂ'?gﬁap bcefathLpsgmé dm,% Mﬁ&fﬁtgg ﬁ?zg &gﬁ&@ﬁ@% gaga&g% zr[egr (1A
(br s, 2Hpctich HEGK (was seaipd amg tz'eisnmat(tmmmme%t’ 5°C for 16 hoprsyOtte. spiye(twasH) |

:7)) gg gsbbmw %r ?agué dq}he M@due @aggtsécﬁvedamnhaﬁoi 3%0 ﬁ'm 11:@ soltﬁtoaowé c%gleﬁ W a 2H),
- (4-am dFWan;Aiﬂ?fl_‘i?)ﬁ‘e Path and ammon(«:mg) w|_a?e, bubbled m The reacnon }_st was sealed then heated

-yl ) et hyd s»owt Iayiouﬁ- (nmsmemr»basrryﬂn)smt hmeymﬁm(qowﬁe&e;ﬂraned by HPLC on a C'8
4-yl oxy)B nzi ni daz

€ o,
-yl ) met hyl PP E’"T" ¥ 3 am nocan%) "’p?e)' v’f%e")&/aqf"( ST & Tflugygacetic acid to
4-yl oxy) bﬁmg|TM@)h@apmh.‘(-ﬂlmm%anmt-ﬁ{pipendln-4—yloxy)benznmxdazole

-1 yl_ % fé%ﬁ&r;tﬁgﬁ%wi@e -$3n( GARRRXBOSRIHIOUMS®) b RI4AFE! gl 0. 20 4! 8 e ) 11 sgzol e,
-yl ) met h§? oﬁs'n’é’Bh91’36d( il 8rliddinit: ¢19954, 7B &Rt d8PdMe 1H. 7.40 (s, 1H), 7.25
4( 4I 2320 ;Jlrdaomapistdrr (leHultt)RBtrﬂnyllH-)Zi 621amuamcarm;mysbam'trb Ay piges.odim; 30
0OX
] yl>/) rre%/hgﬁ’ 2 ’?29 6é9 ! h %51 "?p. i ﬁg’t @ o) I 5B idnaneey rdmethy-2-
- (4-ami dlsmnam&(hlpinqm-)‘mxmblenmldew dlﬁlﬂ(upppmatd sﬂt Aawma Y3WEMEZz PMSRbS e,

E13H4'8"\/(RS(§QQ (M’ﬁ-ﬂ %@l imr BleopAd 2‘-'818 461, 19& ?éJiégd 1?!')‘1)8 13((50|rﬁl_bbf .88- 7%')

B 0 (S o, 1R800k 2, 72y SHICE P 2. 440 T, T S8 e, S0
6H) , 2c2 18:38.3080 () 2HH3,1513.60 4, 24D, (zms22¢d)tm er851(as 1.804rh, 2H), 1.35 (d, 6H).

[(efr]am di nonaght h- 1, s hid TRIANY, 1o BhdWihg 25rbPUUREE Wl Tnddey! OXy) benzi m dazol e,
1-t4-amidinonaphth- 1-ylimethy!-2-propyl-6-{piperidin-4-yloxylbenzimidazoie, 1H

NMR {300 MHz, DMSO} & 9.40 (s, 2H}, 9.20 (s, 2H}, 8.60 (br s, 1H}, 8.40 (s, 1H}, 8.18
{d, 1H}, 8.10 {s, 1H}, 7.95 (s, 1H}, 7.85 (d, 1H), 7.75 {d, 1H), 7.65 (d, 1H], 7.40 (s,
25 1H}, 7.20 {dd, 1H), 5.95 {s, 2H}, 4.70 {m, 1H}, 3.30-3.00 {m, 6H), 2.18-2.00 {m, 2H),
1.85-1.70 {m, 4H), 0.90 {t, 3H);
1-{4-amidinonaphth-1-ylimethyl-2-propyl-5-{piperidin-4-yloxy)benzimidazole, H NMR {300 MHz,
DMSO]) 4 9.40 (s, 2H), 9.20 (s, 2H), B.60 (br s, 2H), B.40 (s, 1H}, 8.18 (d, 1H), 8.14 (d,
1H}, 7.90- 7.80 {m, 3H}, 7.65 {d, 1H), 7.60 {s, 1H}, 7.25 {dd, 1H), 6.00 (s, 2H), 4.70
30 {m, 1H), 3.30-3.00 (m, 6H), 2.18-2.00 {m, 2H), 1.85-1.70 (m, 4H), 0.0 {t, 3H);
1-{4-amidinonaphth-1-ylimethyl-2-isopropyl-4-methoxy-6-{piperidin-4-ytoxy}benzimidazole,
'H NMR (300 MHz, DMSOI} & 8.40 (s, 2H), 9.20 (s, 2H}, 8.60 (br s, 2H}, 8.40 (s, 1H},
8.18 {d, 1H), B.14 (d, 1H], 7.80 (d, 1H), 7.75 (s, 1H)}, 72.60 (d, 1H), 7.20 {s, 1H), 6.8B5
{s, 1H), 6.00 {s, 2H}, 4.70 {m, 1H), 4.05 {s, 3H}, 3.60 (septuplet, 1H}, 3. 30—3 25 {m,
35 2H), 3.15-3.05 (m, 2H}, 2.18-2.00 {m, 2H), 1.90-1.80 {m, 2H}, 1.35 (d, 6H).
1-{4-amidinonaphth-1-ylimethyl-2-isopropyl-7-methoxy-5-{piperidin-4-yloxylbenzimidazole,
'H NMR {300 MHz, DMSO} & 9.40 (s, 2H), 9.20 (s, 2H), 8.80 (br 5, 2H), 8.40 {s, 1H),



WD 97/ 21437

PCT/ | B96/ W@ 9%21465- NVR (300 Mz, DVBO) [err] 9.40 (s, 2H), p@qABedigiaeH -
8.60 (br s, 1H), 8.40 (s, 1H), 8.15 (d, 1H), 8.10 (d, 1H), 7.90 (s, 1H),
7.85 (d, 1H), 7.75 (d, 1H), 7.60 (d, 1H), 7.40 (s, 1H), 7.20 (dd, 1H), 6.00

(s, 2H . 4.70 (m 1H), 3.30-3.00 (m 6F)> 2.10-2.00 (m 2H), 1.90- 1.70 (m

2H), 1.35 (t, 3H): 5

1- (4- ami di norgapiid)1ik,¥8. 14, WA, -R2e0"Rt, hwl,-B74 ean BRXYaoTRE RAX Y. $7 (PhiREs &5 n-
4-yl oxy) benzi

' le, 1 -(4- d ht h- |

-yl ) net hyl - 6-‘%&%;5185#?'&%5%96[{’1}% w’?giﬁéfhﬁéyéﬁﬁquﬁﬁw $:30-3.25 tm,
am no) benzi M2a#zdRe-3.05 {nf, £HaN2. t8-2@0a(pai2H}, 1190-1.80 {mj,' 2H).11(.)40 {d, 6H};
- Y1) Bt Mg iidi b daBhaR S ey Yhohi Ve dip G R0 imidazo
i ho) benehbreph ;‘hﬁ*e?"vﬁ‘zﬂ%'#'“sf‘ﬁgﬁg’gﬁ?ﬁwﬁm"*daz e .
-yl ) Ret hyl - 2- MR RPAC-NHL QMRS AB {5 2418 20yis, 2H|. B8t y- 1idlaBHOny) Jrit Byle)
$m' no) bFntZ! m:d,aﬂml @aﬁXAm!,E.s'b-msrﬁmimls7.<7btcf:pfmgb§s(tk,b1)m.1‘|5.zg( d, 1H), 5'.§5 4
To 2 $oLutton, oy Tz 6 1AMl 9302P0S B 5! 478N 2 AR s8R i L RbBA O
1- (4- am di norRépht.85-1.7p| jra@tthy| - 2- i sopr opyl - 5- (pi peri di n- 4-

I bangi i 35S 16 Q00 ia 64T ; 03,0.65mml and
ﬁe?ﬁéﬁoﬁ“(‘?mg"ﬂ?&‘%'?iéﬂ?@&%é‘i%*bﬁ“éﬁ?’ﬁ% Bl ) 0y
et hyPacet i m dHNMR 309 Mgz, DMIQ) H9B0 ¥s. 2H.t2R0 & i2HH &8P foos. 16, Badr(s, tHihe
reaction was scn@enky, d.6d (s, kg, 7bs ts)nen, wess &EAAL, A BHQAHEPLES D 18), 2040

I | - 209 itrile.l t d t with 0.1

e 11 oor oatsir 420 64 oMb g & e AP, gy g il 2l 0 8% i
;lelt ) WFIt hyl - 22H5(ﬂ@$%pyfﬁsifw‘%.f0ijr;é’%t§ﬂkﬂﬁl—@;;ﬂerZid)i:)n-f- yi oXxy) be?zi m dazol e

Liri ! methyl-6-4gi imi 1 ,
o L s ol e o e 8 kb e

“O3HF, 1 BOVAS S, <B. m
1H), 3. 80- 3. 38), (790-3H5,im2388 7(60 (s, 72508d(1TH), 800 (s, 2. 4.320 %A, (M8, 3d).. 1. 30

d, 6H); and.lp(4- am di heL: - 55N (1-
i(m' nolgz hy??pﬁ&gg(ﬁd?nm-'%g@g%;]bé%%f'%’%ég%%kd%w(i%ﬁ%{]‘g'?%é%é%@t e( salt; [err]H
NVR ( 300-tvPeidimoperyth-1 eimpthgl-or{pigesdinA-yloxyipengmidgzole i NMR (3P0 MHz,1041S8) 60 (s,
%HL, ?.840“(_';5 9.8bH}, 1 lﬂaggoﬁs,%}é Qf.lzo?ii'.i)zu),7a.8@1tzr7s, iﬁ;(, @molél") méﬁézgf’%bgg#n, :r}nlhi 3H)
5 (n i) 7-9bgs sy yes 1208, 30 58 o B0 i 88 §38350" 557

B. I'n a siawi2Hir 3203060 (m,t 21, 2.2012000 g 2601DBOHN A me2el);nade: 1 '
-1 noet 15 e LA ey e Nlmelhory - tipera
4-yioxylbenzimidazole, '
1-{4-amidinonaphth- 1-yl}methyl-2-methyl-6-{aminocarbonylmethoxy-5-{piperidin-
25 4-yloxyjbenzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-methyi-6-{carboxy)methoxy-5-{piperidin-
4-yloxylbenzimidazole,
1-{4-amidinonaphth-1-ylimethyl-2-methyl-6-(piperidin-3-yloxy}benzimidazole,
1-{4-amidinonaphth-1-yl}methyl-2-(2-aminocarbonylethyi}-6-(piperidin-
30 4-yloxy)benzimidazole,
1-(4-amidinonaphth-1-yljmethyl-2-{2-carboxyethyl}-6-{piperidin-
4-yloxylbenzimidazole,
1-{4-amidinonaphth-1-ylmethyi-2-ethyl-6-(piperidin-4-yloxy)benzimidazole, 'H
NMR (300 MHz, DMSO) & 9.40 {s, 2H)}, 9.20 (s, 2H), B.50 {br s, 1H}, 8.40 (s, 1Hl, B.20-
35 8.05 {m, 2H}, 7.90-7.80 im, 3H), 7.65 (d, 1H), 7.60 (s, TH) 7.25 (dd, 1H}, 6.00 {s, 2H},
4.70 {m, 1H}, 3.30-3.00 (m, 6H}, 2.10-2.00 {m, 2H), 1.90-1.70 im, 2H), 1.35 {t, 3H);
1-{4-amidinonaphth- 1-ylmethy!-2-ethyl-6-{piperidin-4-yloxy}benzimidazole, 'H



[err H NVR @PéyYafz DVBO) [err] 9.40 (s, 2H), 9.30 (S 2H), P%Thﬁs»é/ﬁasll")
8.60 (s, iH), 8.40 (s, 1H), 8.20-8.05 (m 2H), 7.90-7.75 (m 3H), 7.65 (d

1H), 7.60 (s, 1H), 7.25 (dd, 1H), 6.00 (s, 2H), 4.80 (m 1H), 3.80-3.65 (m
2H), 3.60-3.50 (m 2H), 2.90 (s, 3H), 2.-8% Is, 35 3H), 2.10-2.00
(m 2H), 1.80-1.65 (m 2H). - (4-am di nonapht_h-_l

PARRUSAL AR 9! clabgtvfi-l\z%m]soi S APE! B BRI b e b 9986 T 37818
PCT/ 1 B96/ 014964, G635, €. €0 td. HHNVEBG B0 OHMAz8s (QVBA), 1.75 (d, 18),406¢ &, 18H)7. 4@1520!-!( S,

T 780 (a TApes 88 60 g, Lol fn. 330380 5073, 1B.08 iy 2y, 00,
5.95 (s, 2H). A2.78Gm &R, Th48 335 3. 65 (m 2H), 3.60-3.50 (m 2H), 2.90 (s
3H), 2 254 -ﬁ@—am%na@ﬂﬂ@—yﬁmgﬂnﬂﬁne%bhs !&r&%}ﬁ%x& & (pig&didin- O

1- (4- am di nonapht y | -2-meth 1 -imnoethyl)piperidin-
3-yl oxy) benzi mmpsmrr'gwm NMVR (300 |sz DIVISO) [err] 9.50 (s, 2H), 9.45
(s, 2H), 9130ar(1dhnoihkﬂ)h,th 8—y86et§1$l-6-(w=%1peﬁdlﬁ@yﬁ)w-{ﬂﬁkthoﬁxciﬂm(lﬂﬁbanH) 7.80 (dd,
2H), 7.60 (dd 2H) et 2‘92(0% 5.90 (s, 2H), 4.80 (m 1H), 3.90-3.40 (m
4H), 2.80 (s, FMYETER0 ( rn "6H): 1 -14-amidinonaphth- 1

_yl ) met hy1-®amidinpharith- hy{methyirf-tNo@ipRgdin-4yiide4-ctichpxy benzyl)-

4-yl w)benziﬂﬂﬁzfakﬁmh%relkhd\m (300 lVHz DNBO) [err] 9.40 (s, 2H), 9.30

(s, 2H), 9.15 (s, 1H), 1. 8 I—P 8.20-8.05 (m 2H),

7.90-7. 75" (‘frf*mB’HP"”Pf’"BkY("ae‘"!’F% metp) ‘6%"‘(?‘9911’45‘”}' fRROXYH) . 6.00 (s, 2H),

4.80 (m 1H), CarBéhyBetbilafinoiBrimidzd&- 3. 50 (m 2H), 3.20 (g, 2H), 2.25 (s,

3H), 2.10-2.00 (m 2H), 1.80-1.65 (m 2H), 1.25 (t, 3H); 1

- (4-am di nonaphth- 1 -yl)nmethyl-2-ethyl-5-(N(1

-i mi noet hyi ) pi peri di n-4-yl oxy) benzi ni E¥AMPIE 2 15 [err]H NVR (300

?3”50 DVEO) [err]lg 40 (5, 2H). Oc3odings SHorme 1 (5, 1H), B.60 (s, 1H),

1‘% 7. 40 5, 1&3 %‘% ‘%dd““"‘hﬁ'“"@"ﬁb ‘(‘Q’"‘%’M“z s?"ﬁi?"‘(?j‘”%ﬁj"""s 80- 3. 65

(m 2H) , BoXyibedzibBiagsly akH)-(4-8m@botephti2Hyl)me@th@iR-isepro@itp; (pigeridir-2- 00 (m 2H),

- 90- 1. 7& )lybe%g’)mda%olél Q &l} 1 tamure J:f c&n%oﬂgﬁsddzag Qlték tl\mol! and methanol (5 mL)

-yl)neth -1 m noet pl peri
4-yl oxy) b@?&?qﬁeﬂgmyéam'[‘%m'?ﬂ"kﬂ\ﬁ% geislont Vg ‘m[déter‘]:*zg me 280 mpyp. Adtep
( S 2H) , Qwrit% foB 16 hbl)rs, the Bdactich wid‘&onc&té@éd( SThelhiktur&waS sdpdratdd-Hn HALCLEN £ d,
b . e o /S il
0 (}o sifoad ( %atﬂﬂ)ﬂon@phﬂﬁl -11}:5@1!1{1@-:5@@9\/1@-{&81 -(ramo@h%)l)ptpendm-tt-
yloxy)benzimidazole ditrifluoroacetate salt; 'H NMR (300 MHz, DMSO} & 9.40 (s, 2H), 9.20 (s,
2H}, 9.16 (s, 1H}, 8.60 (s, tH}, B.40 (s, 1H), 8.20-8.10 (m, 2H}, 7.90-7.70 {m, 3H), 7.60-7.50
{m, 2H}, 7.24 (d, 1H), 6.00 {s, 2H), 4.80 (m, 1H}, 3.80-3.40 (m, 5H), 2.28 (s, 3H}, 2.05 {(m,
25  2H), 1.80 {m, 2H}, 1.30 {d, 6H); and 1-{4-amidinonaphth-1-yl}methyi-2-isopropyl-5-(N-{1-
iminoethylipiperidin-4-yloxylbenzimidazole ditrifluoroacetate salt; 'H NMR (300 MHz, DMSO) 6
8.40 {s, 2H}, 8.20 (s, 2H}, 9.10 (s, 1H)}, 8.60 {s, 1H}, 8.40 (s, 1H), B.20-8.00 {m, 2H), 7.90-
7.75 im, 3H}, 7.60 (dd, 1H}, 7.40 {s, 1H}, 7.25 (dd, 1H}, 6.00 (s, 2H}, 4.80 {(m, 1H}, 3.80-3.65
{m, 3H), 3.55 {tm, 2H), 2.30 (s, 3H}, 2.10 (m, 2H), 1.80 {m, 2H), 1.40 (d, 6H).
30 8. In a similar manner, the following compounds were made:
1-{4-amidinonaphth-1-yl)methyl-2-methyl-6-(N-{1-iminoethyl} piperidin-4-yloxy}benzimidazole,
'H NMR {300 MHz, DMSO) & 9.40 (s, 2H), 9.30 (s., 2H}, 9.15 (s, 1H}, 8.60 (s, 1H), 8.40
(s, 1H), 8.20-8.05 (m, 2H}, 7.80-7.75 {m, 3H), 7.65 (d, 1H), 7.60 (s, 1H), 7.25 (dd, 1H},
6.00 (s, 2H), 4.80 (m, 1H}, 3.80-3.65 (m, 2H), 3.60-3.50 {m, 2H), 2.90 (s, 3H), 2.25 (s,
35 3H), 2.10-2.00 {m, 2H}, 1.80-1.85 {m, 2H}.
1-(4-amidinonaphth-1-yi)methyl-2-methyl-5-{A-{ 1-iminoethylpiperidin-4-yloxy}benzimidazole,



-am di nonapht h-1 -yl )nmet hyl -2-t-butyl-5-(N-(1-im noethyl)piperidin- 25
oxy) beoahmigdazol e, [err]H NVR (500 WHz, DVBO [err] 9.49@@3953,51),6 9.10
3H), 8.60 (s, 1H), 8.30 (s, 1H), 8.18 (d, 1H), 8.10 (d, 1H), 7.80 (d,
7.70- 7.60 (m 2H), 7.45 (d, 1H), 7.40 (s, 1H), 7.20 (d 1H), 6.00 (s
4.60 (m 1H), 3.80-3.70 (m 2H),'§60 3.50 (m 2H) 2.30 (s, 3H,
2.00 (m 2H), 190160(m 2H), 1.60 (s, 9H); - (4-am di nonapht h- 1

mt ?%BOG?\'/I'G—IZ bMélogB'd%‘é '(sd'zﬁ 9390 ts; 2H). 910& X“P@YA@E“?HWBW ole ’0

1H), 8. 66 18 amy 0% hnol*cwsms nsh 5&08td1aﬂt ﬁ?rfozsq)%é %P @sikm@

-(4
-yl
m
H),
H) ,
0-
)
N
g 7.80 (ms, 3k, 7311@9 119, 508)(s, 7H13@.8006h, 1H1)3.86.35 {05 2HPH.60-8.58Qr( M 1H)
5-
)

.2
|

! 85 E%Héz;go % ﬁ%}n 23 ‘a.%négﬁt#ﬁ% b, 1381 0810 22; 05 (M 2H),

aret hy4-abid{nhingphth- friytroethih2-npthgle@-{AH imigiethylipiperidin- 4- y| oxy) benzi mi dazol e,

] '(" NN? Hgé”gﬂx%{kgnzm%ﬁ@a iﬁWR &o@%l_tl)ﬁzs onﬂe‘.‘& 6&956‘% (2F, 2hB (s Q-.)ZQ &?g (
0 0% (¥ 80 5, 1 Biag to T, Bigoee2eh: ﬁPfd% 2 L6 2.7 2 70m(m
, % 60- 3. 7%, 6180 (s, 2D B0/ (A1 48Y, 3.90-3.40 (m, 4H), 2.80 (s, 3H), 1.95-1.50 {m, 6H);

CT/ l 1 ? /{tp g‘rﬁi%%an% th—‘?l_grnet%il-aget(aa B6-tV- 1—tmmoe9wgp19§xd{nm ZH) 1.90-1.70 ( m
1)QTe hyl - 24-pioa\py¢n26m(ﬂ°'el H NMROGCRWINZ IDMSQIdE h4Q {(3/12H)\8- B fsz i2hi . Ba ¥ Ise,
[36 s 'V?l_é ﬁﬁ%gszﬁgz(s, W@Mo[t?rﬂ-h, 8. 26&; 6§ thtDn, 7%027074 §n :3#5’) 7. 68- 138114)5 1'?:?_0
65 (d, 1H) 7 69 igQ 7 zimd 15}, g (s, 2m 4 80 trpdgﬁi, 3- elq) 6%"602"(’ 3 6?[% §<5n4 30
1H) 3. 8(rh 2HP53. (lmm 2H),, 2.25 66) 331 A0 102 0R4rd,, 213, ROO1t65 @H2H), 2.29 (t; sty 3H)
By sty int® el it idias,
2113 H NVR ( 3OUMBLE00 MYZCPMSE 19-40 150 2Hb 5-20.f5: 26, 5074 b, 1915, 6001s: Y §.401 1)
d601|(_|;5, igl) ts, $HY48.1651d, 1) 8.1 dD 1417, sid-h?f 18), J?(hf(ﬁt 2&!:)7 ,657(d9PHY, 7,40L{g) :H;ga80
H, 6.00 (s’-29{gd 14 8%0(?% (2%h)41 5%‘@0“?' 36"?? '54*,‘" 36@’%&5% %*rzH §%ﬁ§ o
3 23 (t 2H) (g, 2HB2.30s(s, 3 2.1D-200 2mORHY, MORHJ0 (h, 88k 14070 34y 4H), 1.00 (t,
- yI rretL ‘fl ngtébgﬁflp%'get? N ti?‘?tmsﬁg%“-'mmoethym??eélld n- 0X benzi ni dazol e,
AR R (Sopenes. HNMR BORMTS DN 8 990 . ouY. 39 1s. 4hhp TR 15T 1)
8.60 (s, 1H)1H)3840 (s, 1H), 8.40 (s, 1H), B.18 (d, TH), 8.10 (d, 1H), 7.80- 7.77 {m, 2H), 7.70 (d,
1H), 7.59 (s, 1H), 7.25-7.20 {m, 2H), 6.00 (s, 2HJ, 4,60 im, 1H), 3.70-3.60 (m, 2H},
3.50-3.40 {m, 2H), 2.30 (s, 3H), 2.00-1.90 {m, 2H), 1.75-1.60 {m, 2H], 1.48 (s, 9H);
1-(4-amidinonaphth-1-ylimethyl-2-t-butyl-5-IA-{ 1-iminoethyllpiperidin-
25 4-yloxy)benzimidazole, 'H NMR {500 MHz, DMSO) & 9.40 (s, 2H), 9.10 {m, 3H), B.60 (s,
1H), B.30 {s, 1H), 8.18 (d, 1H), 8.10 {d, 1H)}, 7.80 {d, 1H}, 7.70- 7.60 {m, 2H}, 7.45 (d,
1H), 7.40 (s, 1H), 7.20 (d, 1H), 6.00 {s, 2H), 4.60 {m, 1H}, 3.80-3.70 (m, 2H}, 3.60-
3.50 {m, 2H}, 2.30 (s, 3H), 2.20-2.00 {m, 2H), 1.90-1.60 {m, 2H), 1.60 (s, SH};
1-(4-amidinonaphth-1-ylimethyl-6-{N-{1-iminocethyl)piperidin-
30 4-yioxy)benzimidazole, 1H NMR (300 MHz, DMSQO) 6 9.70 (s, 1H}, 9.45 (s, 2H), 8.30 (s,
2H), 9.20 (s, 1H), 8.60 {s, 1H), 8.40 (s, 1H}, 8.25-8.18 {m, 2H), 8.10 (s, 1H), 7.80-7.80
{m, 3H), 7.60 (s, 1H}, 7.30 {dd, 1H)}, 6.00 (s, 2H), 4.80 {m, TH), 3.85-3.70 (m, 2H),
3.60-3.50 (m, 2H}, 2.35 (s, 3H)}, 2.156-2.05 {m, 2H), 1.95-1.85 (m, 2H);
1-{4-amidinonaphth-1-ylimethyi-5-{N-{1-iminoethylipiperidin-
35 4-yloxy)benzimidazole, *H NMR {300 MHz, DMSO} & 9.80 (s, tH), 9.40 (s, 2H}, 8.20 (s,
2H), 9.10 (s, 1H) 8.60 s, 1H), 8.40 (s, 1H), 8.15-8.00 {m, 3H}, 7.80-7.75 (m, 3H}, 7.45
{s, 1H), 7.20 (dd, 1H), 6.00 {s, 2H}, 4.80 (m, 1H}, 3.80-3.70 (m, 2H}, 3.60-3.45 {m,

.9

. 8

.9

yl

err

. 10
H)
H)



15 w@wjm-; 8.18 (d, 1H), 8.10 (d, 1H), 7.90- 7.77 (wcTaBh6/0149655
(d, 1H), '7.59 (s, 1H), 7.25 (dd, 1H), 6.00 (s, 2H), 4.80 (m 1H), 3.80-3.70
(m 2H), 3.60-3.50 (m 2H), 310(d 2H), 2.30 (s, 3H), 2.18-2.00 (m 3H),
1.85-1.70 (m 2H), 0.90 (d, 6H): 1 -(4- a¥¥di nonapht h- 1

-yl) met hyl - 2-sec-butyl -5- (N-(1-1i m noet hyl ) pi peri di n- 4-yl oxy) benzi m dazol e,

H NVR (300Q 40 (5. 9.20 (s, 2H). 9.18 (s, 20
[1%”8 60 (g £H)- 2%"%@%,2{'?@&%’"3’.“13%3:%%@? (s, EZ 1t|)|), 7.90 EZ 1H) |
7.85 (d, AHB-anidindhaitth-1itHmetty)-8rdpsi- s—nw-m-xmmoéavlemperimﬂ)f*-vlvxmneimidazw 6. 00

s, 2 4.80 0 , |
530 (H)S Sy SPphaoiHS oNisdis 6.0 &k, la@ f D 4dne Z:ED 8.80 K01kl 0.2
-4 am di nonaphlfchtH.Bw(d, 1H}, 8.14 (d, 1H), 7.90- 7a (m 3H),765 (d 1 760 (s, 1H, 7.25

Eyl )]rrﬁs RIK/IR (2386&1% -god b, (zilu,lmmmezhw 3.p0BEOS o, 2H- aab@wbhmzzmlnzgsjfaal ﬁ),ZS
err S

8.60 (s, 1H), e%«s(@?}'N??& lgf’fb ?’8 Qféﬂ 7‘%‘%&"8&99&&3“3 90- 7.80 (m 3H),
7. 70- 7. 60 1{(tamidihonaphtB3 -yi)icratthyk Pprop@i-DV-(19mir@kthyliplpeiBin{ m 1H), 3.80-3.70 (m

2H), 3.60-3.50 %rgx,@jﬁﬂm%a%ﬁ’e %41:\:%#%300%69 d&m% ?o?s 5,%.90 %h?d% (s,

1.85-1.60 (m m di nonag,)
-yl ) net hyl - 2- n-&ibt%ﬁofﬁw(‘ﬁl(al‘-*‘?fﬁhﬁb@hkﬁ Api itle B 1@ (d. 11819 7-90 (s, 1H), 7.80 (d, 1H),

4-yl oxy) benzi ”bdﬁi@ ey, a8 IsH1 VR 4030 016lyHz.20 IMEQH) [ 8200 1s, 2HAG. 6 (m 24, 3%020

, 2H), 9.18 1 4 1
i ?‘? 00 (o 2igs i 23 oo gy i A La g 255')%09? g 2&%0&%3 18055
A B e v G SN I ol
-8 onaght et -se -imitbet peridif-4-yi naiflida )
} ?91 f(am d?:%napHWé(%ﬂo)'\;%( g‘f‘S@ 4248 i Bkt (3 PHB W (51 1 BfBE Nty BidPer i
ilngl- gs%go?y) bmaumsdzam LaH), [aam]d—HNM%(Qo -457% g, 3 7.69 (BAH) 57.581,, 01H9 2051 s,
, S
3H). 7.45 (s, Hj;*mg gofs 2H51L:j;eo§n.]1v\b:g€9ﬁ)§)étp Zﬂ?%édjasypn zm% o(Fclid
PCT/ | 596/014962HB&315(s96H(§18221}30 (zp, 30}, (0 B5- 1.7 (m32HI00.QM{d.28H); 3.50 (m 2H),

3.30 (t, 2%&&!%36%-1%&& Qgec(-ﬁutyl%tl)v(12rm%9etﬁv°ﬂpip3wm- 2.10 (m 2H), 1.75
(m 2H); 1 -(4-am di nonapht

(O1) ot i - 21 ( S5y BB ORGA *5 NNE (3000 Vi M) P s 2HI- 9:20 (. 241 .18 (s,
4-yl cay) benzi miHRBOG®R(s, [tHY, 18140 NMRHO 8488 (@S1H)28)10 (8, ), .90 &H)H), 2.88Qd.(), 1H),

8.85 (s, 1H), 0 2
Cad Bhh. T 405(70 tdy 80, 776%1@ rg) ah)"& 19; 3308 %1250 £ -8, 4.8b 18w, 4.6
3.70 (m, ZH), 3.60-3. so m, 2H),'3.10 (d, 2H], 2.30 s, 3H}, 2.18-2.00 (m, 3H), 1.85-

1.70 {m, 2H), 0.95 (d, 6H);
1-{4-amidinonaphth-1-ylimethyl-2-n-butyl-6-{N-{ 1-iminoethyl)piperidin-4-yloxybenzimidazole,

25 H NMR (300 MHz, DMSO) & 9.40 (s, 2H), 9.20 {s, 2H}, 9.18 (s, 1H}, 8.60 (s, 1H), 8.40
{s, 1H}, 8.18 {d, 1H}, 8.10 {d, 1H); 7,90- 7.80 {m, 3H}, 7.70-7.60 {m, 2H), 7.25 (dd,
1H), 6.00 (s, 2H), 4.80 {m, 1H), 3.80-3.70 {m, 2H), 3.60-3.50 (m, 2H), 3.20 (t, 2H},
2.30 (s, 3H), 2.18-2.00 (m, 2H), 1.85-1.60 {m, 4H}, 1.40 (m, 2H), 0.90 (t, 3H);

1-{4-amidinonaphth-1-yl)methyl-2-n-butyl-5-(N-{ 1 -iminoethyl)piperidin-

30 4-yloxy)benzimidazote, TH NMR (300 MHz, DMSO} & 9.40 (s, 2H), 9.20 (s, 2H}, 9.18 {s,
1H), B.60O (s, TH), 8.40 (s, 1H), 8.18 (d, 1H), 8.10 {d, 1H}, 7.80 {s, 1H), 7.83 (d, 1H),
7.75 {d, 1H), 7.60 (d, 1H), 7.40 {s, 1H), 7.20 (d, 1H}, 6.00 (s, 2H)}, 4.80 {m, 1H}, 3.80-
3.70 {m, 2H), 3.60-3.50 {m, 2H), 3.25 {1, 2H), 2.30 {s, 3H}, 2.18-2.00 {m, 2H}, 1.85-
1.65 {m, 4H), 1.40 (m, 2H), 0.95 {t, 3H);

35 1-{4-amidinonaphth-1-yl)methyi-2-(2-carboxyethyl)-6-{N-{1-iminoethyljpiperidin-
4-yloxyibenzimidazole, TH-NMR 9.45 (s, 2H)}, 9.38 {s, 2H), 9.20 (s, 1H}, 8.60 (s, 1H),
8.40 {s, 1H), 8.10 (dd, 2H}, 7.80 { d, 1H), 7.70 {dd, 3H), 7.45 {s, 1H}, 7.10 (d, 1H),



5.95 (s, 2H), 4.85 (m 1H), 3.80 (m 2H), 3.50 (m 2H), 3.25 (m 2H), 3.10

(m 1H), WOb14xB72H), 2.30 (s, 3H), 2.10 ( m 2H), 1. 75 (Mpcthbossotaos

- (4-am di nonapht h-1
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-yl t hyl - 2- I N- (1-1 m noet hyl) pi peri di n-
4yyl)g§y)%en2|ﬁgggé&?fwmxﬁﬁﬁl\ﬂg DVBO, 300 Mz) [err] 9.40 (s, 4H), 9.20

(s, 1H), Vé%-emidingnaphth-i-g! meﬁhv'%wexhnksmbox\awemom 2H), 4.90 (m 1H), 3.70

(m 4H, 2. 706-@/9-11 %H)oeﬂ&uﬁgendm-mo%‘)%ﬁrsgazole
PCT/ | 8964](?41496 - 14- am di nonapht h- 1

-yl )neth ?W@Pﬂiﬂh"ﬁ ‘&'H‘lf_%ﬂs?éﬂ‘ﬁfgylﬁ’bggw: ocarboll_erl}methoxy}-
6- (NS 1-ini no@«lmn-mq@ervlinipamyvlexm)abemamlda‘&omn tﬂ:MS(J%@@TWzﬂ@Q%@h th- 1

-yl ) met hyl oYk )

|>/m) rqget Kyl )p| perglXJ |{é ir‘)a?‘8?(3 a'rel-ﬁzé]ﬁbéng%x% 3%]“3 NR}Q Flﬂgé@ 06 7|9H2‘7
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piperidin-4-yloxy)benzimidazole, 'H NMR (DMSO, 300 MHz) & 9.45 {s, 2H), 9.30 (s, 2H),
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1-{4-amidinonaphth-1-ylimethyl-2-methyi-5-(1-{carboxylethoxy}-6-(N-(1-imino-
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{s, 1H}, 5.85 (s, 2H), 5.00 (s, 2H}, 4.70 (m, 1H}, 3.80 - 3.40 {m, 5H}, 2.20 (s, 3H), 2.00
{m, 2H}, 1.85 {m, 2H), 1.30 (d, 6H);
25 1-{4-amidinonaphth-1-ylimethyl-2-isopropyl-7-nitro-6-{V-{ 1 -imino-
ethyl}piperidin-4-yloxylbenzimidazole, 'H-NMR 9.38 (s, 2H}, 9.15 (s, 1H}, 9.05 (s, 2H},
8.80 (s, 1H}, 8.35 (s, 1H}, B.10 (d, 1H}, 8,05 (d, 1H}, 7.95 (d, 1H}, 7.80 (d, 1H), 7.70
{s, 1H), 7.60 (d, 1H), 7.50 (d, 1H)}, 5.95 (s, 2H}, 5.00 ( m, 1H), 3.60-3.45 (m, 5H), 2.25
{s, 3H}, 2.00 {m, 2H}, 1.30 (d, 6H), 1.30 (d, 6H);
30 1-{4-amidinonaphth-1 -ynmethyf—Z-methyl-?—nitro-Gf(N—( 1-imino-
ethyl)piperidin-4-yloxy)benzimidazole, TH NMR (DMSO, 300 MHz} & 9.45 (s, 2H], 9.38 is,
2H), 9.20 {s, 1HI, 8.65 (s, 1H), 8.42-7.30 {m, 8H}, 5.81 (s, 2H}, 4.90 {m, 1H), 3.60 {m,
4H), 2.60 (s, 3H), 2.23 {s, 3HI, 2.10 {m, 2H}, 1.80 {m, 2H};
1-{4-amidinonaphth-1-ylimethyl-2-isoprapyl-5-{N-{2-carboxyprop-2-yl)amino)-
35 6-{A-(1-iminoethyl)piperidin-4-yloxy}benzimidazole, *H NMR (300 MHz, DMS0) & 1.25 (d,
6H}, 1.55 {s, 6H), 1.80 {m, 2H}, 2.00 {m, 2H), 2.25 (s, 3H), 3.50 im, 3H), 3.70 [m, 2H),
4.80 (m, tH), 5.95 (s, 2H), 6.70 {s, 1H), 7.60 {m, 2H), 7.70 (s, 1H), 7.80 (d, 1H}, 8.05



7.30 (s, 1H), 7.40 (m 1H), 7.50 (s, 0.5H), 7.60 (d, 1H), 7.70 (d, 1H),

7.75 (d, d, 0.5H), 7.90 (d, 1H), 8.00 (d, 1
8. 10 Ed, ﬁ%’?”%‘.‘?g Ed, 1H),H)8. 60 (s,( 1H),H)9 10 (s( 2H)H) f&’ﬁ’gﬂﬁ'@g 35

(s, 2H); 15 1- (4- am di nonapht h-1

-yl ) net hyl - 2-i sopropyl - 4- (4- car boxypi peraadin-1 -yl )-

6- (N- (1-i m noet hyl )pi peri di n- 4-yl oxy) benzi m' dazole, [err]HNMR 9. 38 (s,

2H), 9.05 , , 8.38 , 8.05 (dd, 2 d 1

7!_070 (s, 1|(—|)S fq’l_%'fi do“il—bs“" ?-%58-(%")»&- S‘s eHN®-19ts. £ E‘l) 9555251(‘%920-I§S' 2n); |7_00

(3 erD 1|]'-|) ,9513((4%\1&16%33’{01171 ﬁ}ﬂﬁﬂw(z-m;soﬂfdbyl-ﬁ?(l@ﬁ &aﬁbox%nzyﬂnﬂ%)-( m 2H), 2.20 (s,

- ( 4 ani di norrPapaE(l{‘_Dqu ‘i"i“i’/‘f’%ﬂ’é{{’kﬁ'%"‘r Y:s}%b'&e"z'm'd {_(%Ca%&!) gf(yo%s?)l\ﬁ z'folTﬁ‘l no-

et hyl ) pi peri di6m.41.90 éry3Hed-LPrind 2Hb|2:20 {seBH), I%-N\me;@. 3!3» @sﬁo PH)2H),98.86 (rhs,

2 75 4

7"%0 «(?;d 1(S 21-#!)4 Sgis QHf_‘zsath %sl(iicbﬂgzé‘lheg 1%2 .85 gﬂ—?a,?ﬁg (1§i),4 o

(m 1H), 3. 8076(33«14 HY. 76 (ﬂ)m)z7 (@5 THR S0 id B/A5 QH)HI §1§5(d( w) B1y7,

1.30 (d, 6H),h«s25+ﬁ ewéﬁmdlmw\&phﬂhﬂhsb&l)ﬂﬁw tsZZIH)soprNﬁ/llgyg §8nl(tr02ED(N
1-imno t 1,dl,\N [ S ,

g 15 (s, i "X‘gg‘g‘g&f‘k“’é’ 34“%&%8}4) EWWZ ’*‘Tﬂ}’“s 10 (d, 1H), 8.05

(d, 1H), 7 95 6¢1y-11 Arpipoetyighegdin-4igxy tenzipidazsle, iH)NMW{Im Nz, Dmgm &71.20 1d.d,

%H), 1? gg (3 6hi) . e@nQOzr()m 98, 28, @0203¢s45m( mssgch') 2HP, 3250 (rﬁ 21814 ,509mOQHf, M
-;il))met hyl( ﬁﬁm 2743 e gqgnﬁ{_b%)r\p(sf s, 2H) éss {s, TH), 790%11 2H} 7.65 (s, 1H), 7.75
et hyl ) pi peri dih-144.y8.08y9d, Heinza.06 ¢haoh .c8.30 ¢, MHYH \BR(s( DNS@. 18RO 3N:D) 3d &) 2in:

g ‘8"? E:’ 1§|5|)ahmino§8 Pitﬁ - @Egethygz trfﬁs t&:%arbo%yrggth{vlgﬁpeﬁﬁ%\% \gmgg 7. 30 (m gH)lO
(m 2|-|) 1. 80 6((Mt1 21:1)\oetllyl}pxpendm—4-yloxy}benz:midazole 'H NMR (DMSO, 300 MHz) 6 10 40 {s.

3% 4- agn di nonanht hy. 0 1, )zmersgw csZamsemmyim5a(7l&§ 2o ﬁgrmxmaqp ﬁa;yébram%m
(300 MHz, DMB Pte ?lj . ‘%gx‘ &)Bﬁg %%é]i‘saxh%)é@‘b 9. ?rﬁ% ﬁ()‘ "‘Qé'ﬁb (m

OH), 2. 23-i4smiBidnaptBh3aNmethyBHN-(B-(TEnitoth2isperidin-80 (m 1H), 5.95 (s,

|_|)
6. 70 1H), 41 1H). 8.05 . WD 97/ 21437
PCT/ | (836/0T)496 ""%g’f‘m ' a'g""z@"’(' pariy bezz"mﬁ{"% 8.60 (s, 1H), 9.10

(s, 2H), 5""0%"“3‘1'“!’1)"*'”9' -G-¢v- Vﬁl‘l}"““’@"(‘ﬂ"&ﬂ’i’m”l‘ronapht h-1
-yl ) et hyI _2- 4S/0 V-A P hrboxyi Bengyllatarolexyinidarsls, | am no) -
1-{4-amidinonaphth- {-yl}methyl-2-trifluoromethyl-6-{A-{ 1-iminoethyl)piperidin-
4-yloxy)benzimidazote, 'H NMR {300 MHz, DMSO) & .40 (s, 2H}, 9.20-9.15 {m, 3H},
8.80 {s, 1H}, 8.45 (s, 1H], 8.20-8.10 {m, 3H}, 8.00 (d, 1H}, 7.80 (d, 2H), 7.43 (s, 1HI,
7.20 {d, 1H), 5.40 (s, 2H), 4.85-4.756 (m, 1H], 4.20 {(dd, 2H}, 3.60-3.40 {dt, 2H), 2.80-
25 2.60 {m, 2H, obscured by DMSQO signal}, 2.40 (s, 3H}, 2.156-2.00 (m, 2H);
1-{4-amidinanaphth-1-ylimethy!-6-(M-{NV"-(1-iminoethyl}piperidin-
4-yl}-N-{{2-{ethoxycarbonyl}ethyl)carbonyl)}amino)benzimidazole, and
1-{(4-amidinonaphth-1-ylimethyl-6-{N-{NV'-{ 1-iminoethyl) piperidin-
4-yl)-N-{(2-{carboxylethyllcarbonyllaminolbenzimidazole.

30 EXAMPLE 3
Compounds of formula {Ic}

To a mixture of 1-{4-cyanonaphth-1-ylimethyl-2-isopropyl-4-methoxycarbonyi-6-{N-{tert-
butoxycarbonylpiperidin-4-ylaminolbenzimidazole, 1-{4-cyanonaphth-1-ylimethyl-2-isopropyl-7-
mathoxycarbonyi-5-(N-{tert-butoxycarbonyllpiperidin-4-ylaminobenzimidazole, and 2-isopropyl-4-

35 maethoxycarbonyl-6-{N-{tert-butoxycarbonyl) piberidin—tt-vl) {{4-cyanonaphth-1-
ylimethyllaminobenzimidazole {4 g, 50% 1-{4-cyanonaphth-1-ylimethyl-2-isopropyl-4-



6- (N-(1-i m ngpdleybigarperi di n-4-yl oxy) benzi m dazole, [err]H NNRW Mj@"
DVSO) [err] 1.20(d, 6H), 1.90-(m 2H), 2.00 (m 2H), 2.20 (s 3
(sept, 1H), 3.60 (m 2H), 3.80 (m 5 2H), 4.55 (s, 2H), 4.93 (m
1H), 5.95 (s, 2H), 6.45 (s, 1H), 7.45 (d, &), 7.57 (s, 1H), 7.60 (d, 1H),
7.65 (s, 1H), 7.80 (d, 1H), 7.90 (d, 2H), 8.05 (d, 1H), 8.10 (d, 1H) 8. 37

E i4 ilr;? di ﬁon%{B Yﬁar%l_%);]l-fr{gg(%wbu?ﬁvg%mngnger{gm ﬁy‘%’@}fﬁ%‘}@{?é{"}f’é? 5??13??& 160 mL)

6- (N- (1 -i rriopledirhgr icp waear ibdihnwas- ydbbley HOb(gr. Aftdathe|seiutiprewns th)dhﬁd(ﬂﬁ@ed\ﬂlﬁn

DMBO) [err ]ﬂa;k %Qs anledl:gnd t?rhe teénlgbei:attﬁb)malr%au@e% %%b%m]&w%mgﬁléé?mr 1?% 'l%g ( S,

3H), 2.55
5,95 (s, 2ﬁg}ve@f W *@@0"‘1 nderyredpced pressytp. The gagidug was dijssolve 75emnoli$9 mLB oo

(2 lcjij 1';_') 5 8 T@E sgﬁhlorﬂ-H):; céoletlin (@Sdry ickflacerSnedlhtt Snd ddithoni® (g Gvds BubSIED in. Fhd Pedefion
- I NO
-yl ) et hyl 135K w ‘%-T"EL %cares‘%?fﬁg?h? 11975t BRRYS- T 16. SPINF LY §s removed.  The mixture

6-(N-(1-i mwﬂs@tehgrht)eplbpmmonaém)ﬂ Bynairtae caliumh chithod 8-25 fecaceiohitiid/R BB adia0
MHz) [err] VJiQ'I ¢ Q%( t?vﬂuc]rﬁacetlc acne 10 afﬁc}rhbl’-{gg.;gxgg?éﬁpp}tﬁomvng,%m?% S%brf%!f_‘zd 4 098 (s,

1H) 8 70-7.80 (m 3.40
(m 8H), amoc:grbo -(plgermym —glang]q) bergimjdazole 39 a(Whitegdlid affer concentration and

- (4- amdi neragbdriing renydvan@tthy kotGentN- (N - (1 - i m noet hyl ) pi peri di n-
4-yl)-N((4-met hoxycar bonyl ) benzyl ) am no) benzi m dazole, 1

-(4-am di nonaphth-1 -yl)nmethyl-6-(N (N -(21-im noethyl)piperidin- 20
4-yl)-N((4-carboxyl benzyl )am' no) benzi exdamPeEad, 1 - (4-am di nonaphth- 1

-yl)methyl -2-trifl uoronet hyl - =1 0 eridin-

4yyl) oxy) %enm m dazol e [er?/] H N 3‘86“%9%8 tﬂgrr] 9.40 (s, 2H),
9.20-9.15 (m 3#, 1Je J -{damidipgnaphthzsylimethytijsop@pyt-ginecatbpnvishipipeddiod- ( d,
1H) 7. 80 (Emindifenzithidhdolé $1 g)LH)netl’?an&QS()%L) ua; aaMQezﬁﬁamab&a mﬂ; g 4 76 (m

0 0:-3
obscur e% b%&%k@%mxdaté éf ) ’éé‘ﬂcf(‘ rmb f%r::% hou.ﬁs I%e ?aﬁbm(vms czpf):anuited T‘qe resodue
- (4- ami di n¥#@8pHrified by H%Hc)qmi{ @18 DBna(an(ddlun'(nlwnh aBrR584 Moekoniztileda alten gradient

4-yl)-N ; OAZObe d1
- g,:]t%;] haeods mfw A8 R an DRIl AL 5L 59&9& By A0C

4-yl)-N-((FT 5“1’5?53!9% ")'E%ﬁ"b'aﬂwr)wmmmmm e (DMSO, 300 MH2) &
EXAVPLE 3 €gopsuzitls 958 tfspzmubao(fbﬁ'mes 38 (§71 DH)UB.82 @4, 1H), B.62-7.20 (m, 9H}, 6.10 {s,

1- (4- cynopgpht r LORY, carb N-(tert- .
bu'g oxycar bonyP n%%)-espl ﬁ,lnﬁ;.,j}yj (r% %@ tgenzé i dg ?8)‘%’ l i%ﬂn%"&a?)%‘f"ﬁ”e splid
-yl) net hyl afger; fﬁeﬁfﬁ WM?F femeoval of the solvent.

met hoxycar bonyl B5- (Nin(4 aﬁmarbharfawwiawha Qa:p&duhsibnfoﬂnmk 8] RWePRBG: M dazol e,

o o b TR R0 OVl DO
4—yi)ammobenzim|dazole. H NMR {300 MHz, DMSO} & 1.40 {m, 2H], 2.00 {m, 2H), 2.25
25 {s, 3H}, 3.30 Im, 2H), 3.60 (m, 2H), 3.80 (m, 1H}, 3.95 {m, 1H), 6.90 (s, 2H], 6.90 (s,
TH), 7.00 (d, TH), 7.60 (d, 1H), 7.8B0 (d, 1H}, 7.85 (d, 1H), B.00 (s, 1H), 8.10 (d, 1H},
8.15 (d, 1H}), 8.40 (s, 1H), 8,55 (s,.TH), 9.15 {br s, 3H}, 9.40 {s, 2H)}, 9.55 {s, 1H).

_ EXAMPLE 5
1-{4-Amidinonaphth-1-ylimethyl-2-isopropyl-4-aminocarbony!-6-{N-(1 -iminoethyi}piperidin-
30  4-ylamino)benzimidazole {2 g} was heated at 80°C in 12N HCI for 12 hours. The solvent was
removed under reduced pressure. To the resulting residue in methano! {80 mL) was added
triethylamine {10 mL) and ethylacetimidate {2 g}. After stirring for 12 hours, the reaction mixture
was concentrated. The residue was purified by HPLC on a C18 Dynamax column with a 3-25%
acetonitrile in water gradient with 0.1% trifluoroacetic acid to afford 1-{4-amidinonaphth-1-

35 yl)methyl-2—isopropyl-4-carboxy-6-w-{1-iminoethyl)piperidin-4—ylamino)benzimidazole. TH NMR



yl ) met hyl ) am nobenzi m dazole [4 g, 50% 1 -(4-cyanonaphth- 1
-yl ) met hyl wb ¢gRaRpsopy! - 4- WO 97/ 21437
PCT/ | B96/ 01496 - 73- S PCT/IBI6/01496
met hoxycar bonyl - 6- (N- (tert - but oxycar bonyl ) pi peri di n-4-yl am no) benzi m dazol e
) in ethanol (150 nL) cooled in an ice sWater bath was bubbled HC (gQ).
After the solution was saturated, the reaction flask was seal ed and the
t enper at i ,ne anpj. e tenperature for 16 hours. The sol vent was
r enoved %@%ﬂ@d@‘&'gaﬂ %?éé%&?‘é’ Q%ﬂés' i YA el ff-83 6 VY §-65-214Rdme BHI, 50
m). 5 6PRdssiusi20m. sabm.dtdl 285ita 3H02.B80i e2AL at ToEn, e M soe, IMRIA (9)
was bubblyfle kélid ol3ErE G iR Tembis S, ed and then heated at 70[err]C
for 4 hours!.; T'hea solrvent \)\;\r/%sereno\i%g?esf’ gﬂ!m xture was separated by HPLC on
a C18 Dynamax columm with a 3-25% acetonitrile in water gradient with 0.1 %
trifluoroacetic acid to afford 1-(4-exagtp©papht h-1
-yl ) et hyl - 2-4§ [ | = 4- . . .
am n(r)gé ar bonyl hgg?’bl e MTRtes 1 BrepaaYe Y {oRrATantasine Bhasmaceulipal cemeasitions fuf t er
concent r g[8l asministestion conthiniog 2@otpyumiofrtherbivetionf ort d\Shatrfdcebtidally FotOMBLE sée
Conpoundger@bs, feQf. ALtk Amididdthprin-1-y1 Lo (i L L ok
-yl ) met hyl - 2-i gjgjrfopél' ~ 4 an nocya‘F“-bggH’)?; ” 6”?‘{‘&@&5’#??Jﬁﬁg'ﬁw"”"e”"'“""
yi ani no) PRYACAFEEPEE (1 g) in nethanol (50 nU was added triethyl anine (3
m.) and 15 A&t hyliagrediemtsdate (1 g). After stirring f@rudwpours, the
reagfg on was conc ¢ 4he residue was purified by HPLT on a C18
Dynamax col unmm w S(Ft]b%af’%%-ﬁg%f% SCEEOMM rile in water gra%ﬁ"é%t with 0.1 %
trifluoroacetic adiegtos® afford 1-(4-am di nonaphth-1 79.5%
-yl) met hyl - 2-i soprigyhksiéin stearate _ o _ 5% .
am nocar bonyl ;- G%N- (\1-1 m noet hyl )E(PI peridin-4-yl am no? %engl m dazole, [err]H
NVR (DVBO, 300'°10P2Ye Pepfienty arpgnixed and gispepsesinfochardyshell ggjatippcapsylesisdpaiio3s
I's, 1H),108.18Qe4ch, ordd-Bapsie Gduld.apProkimatd blrotaiGdadP ddsage. 20 2H), 4.10-3.50 (m
6H) ,152. 50 (s,g 3H), 2 m 2H), 1.70 (m 2H), ‘1.60 , .6H), as white solid
after freeze dryi &%@gé%%al of the solvent. B. |n(3§l”§ii€{3—~| ar manner, the
fol | owi ng conpound-o8PorRst ehtheinventiornas made: 1 - (4- aPdi%honapht h-1
-yl) met hyl - 6- (N- ( MdgRbsaag kiadlaiedi peri di n- 4-yl) anmi nobeggigri dazole, [err]H
NVR (300 MHz, DI\/S(;)t Lerr] 1.40 (m 2H), 2.00 (m 2H), 2.25 25 (s,
3H), 3.30 (m 2H) %760 (m 2H), 3.80 (m 1H), 3.95 (36%1H), 5.90 (s, 2H),
6.90 (s, 1H), 7.00agtgse 1H), 7.60 (d, 1H),  7.80 (d, 1H®.e6%.85 (d, 1H), 8.00
(s, 286H), 8.10 (d, plE)poiis ki , 8.40 (s, 1H), 8. (s, 1H), 9.15 (br
s, 3H), 9.40(s, 2%1)_,”"9”?"%\{:5' 'i'qﬁ'i)y? c3%

The above’ingredients with the exception of the magnesium stearate are combined and
granuiated using water as a granulating liquid. The formulation is then dried, mixed with the

magnesium stearate and formed into tablets with an appropriate tableting machine.
C. ingredients

25 Compound of the invention O0.1g
Propylene glycol 20.0g
Polyethylene glycol 400 20.0g
Polysarbate 80 1.0g
Water ' g.s. 100 mL
30 The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400

and polysorbate BO. A sufficient quantity of water is then added with stirring to provide 100 mL
of the solution which is filtered and bottled.

D. Ingredients % wt.iwt.
Compound of the invention 20.0%
35 Peanut Oil 78.0%

Span 60 2.0%



EXAMPLE 5 1wdie7ae4sir nonapht h- 1 PCT/IB96/01496
-yl ) met hyl - 2-'i sopropyl - 4« ani nocar bonyl - 6- (N- (1-i mi noet hyl ) pi peri din- 30
4-yl am no) benzi m dazole (2 g) was heated_at 80[err]C in 12N HCl for 12

hours. The solvent was renoved under redd@ed pressure. To the resulting
residue in nethanol (80 nL) was added triethylamne (10 nL) and

et hyl aceti m datg ( . . td nLl Ng. i [on m xture
was concentrated. a%ﬁe 'P%sel'%fﬁgear%/adéé%ﬁ‘ﬁg?( %ag%’dtl)'ﬁy'eagﬁéigﬁElgﬁlcq,l%g&%sénax col um
with a 3-25% adet onilearedients n wat er gradient with 0. 1% &wtfwer oacetic acid
to afford 1-(4-am digyapaihy & thd mvéition

1.0%
yl ) met hyl - 2-1 sopr opyl - 4- car boxy- 6- 1 -im noethyl) pi pgridi n-4-yl am no)
benzi ni dazol e, [err MR °a'bﬂ]éf"§‘f§’y¥&'§?“ Bl0k¢
PCT/ | B86/ 01496 - 74- o ®WS@ine300 MHz) [err] 9.70 (s, 2H) £s.800(st, 2H), 9.40

(s, 1H) 8.93 ( qm - . 4. 20-3 5 oH) ,
2.55 (s, 3H), §h§éw(‘ﬁ?‘ﬁ‘5&$ ,"731'6‘%4%# %*‘,”%1‘325"( %@J?‘g%f"“%g&é‘%\?hﬁ't‘ééms% ‘ﬂj
after fredotiedrigiysg. renoval of the sol vent. EXAMPLE 6 5 Thi s
exanple illustrates the preparation of representative pharnaceuti cal
conpositions for oral adm nistration ¢gntaining a conpound of the

i nvention, or a pharmaceutically acce%ﬁéﬂ?bs dal't t hereof, e.g.,

1- (4- am di nonapimisheximply liljusieitky/ the Drepatatibry bf- brepMdséntativiei pharetabstpi fpevdistion-tér
z\/lt ?;(3\212626;4&935 %ldr%inis'tbn"htion %‘%’%ﬂ%gﬁ&fﬂ% ofi trr]\s énrs{f?%orr]\, or a pharmaceutically

20. 0% Lactageaptable sait thereot, e.g., 1-{4-amidinonaphth-1-yl)methyl-2-t-pgy5$,gwgnesi um st ear at e
0. 5% The ahR¥an|IEeRghAVickyWeRzifiosk: and di spensed into hard-shell gelatin
capsul es containing 100, each, one capsul e woul d approxi mate a total
daily dosage. 15 J——r%" TEClents | ngr edi ent's

%wt./w. Conpound dforrphend sfitkninvemion 0mR §% Magnesi um

%

st ear gge Propyl Ivcol 0.9% Starch 0.

8. 6% Lact ose ropyiena glyco 79. 6%/0 8(5’

PVP (pol yvi nyl pyr r olPelypthene glycol 400 0.9%  20.09
Polysorbate 80 . 10g
0.9% saline solution q.s. 100 mL

The compound of the invention is dissclved in propylene glycol, polyethylene glycol 400
20  and polysorbate 80. A sufficient quantity of 0.9% saline solution is then added with stirring to
provide 100 mL of the l.V. solution which is filtered through a 0.2 ¥ membrane filter and

packaged under sterile conditions.

EXAMPLE 8
This example illustrates the preparation of a representative ﬁharmaceutica! composition in
25  suppository form containing a compound of the invention, or a pharmaceutically acceptable salt
thereof, e.g., 1-{4-amidinonaphth-1-ylimethyl-2-methyl-6-{A-(A"-{ 1-iminoethyl}piperidin-4-yl}-N-

{{aminocarbonylimethyl)amino}benzimidazole:

Ingredients ' wt./wt,
Compound of the invention 1.0%

30 Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are meited together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.



The above ingredients with the exception of the magnesium stearate are
conbi ned aRe gLyl ated using water as a granul ating |iqui dpcill'-hg%(ou%

formulation is then dried, mxed with the magnesi‘'um stearate an or med
into tablets with an appropriate tableting machine. C. | ngredi ents 25
Corrpound of the invention -76- 0.1 g Propyl ene glycol

0 g Pol yet hyl ene gl ycol 400 20.0 g Pol ysorbate 80
10gV\ater g.s. 100 nL 30

The conpound of the invention is di SE¥XAMBEE $n propyl ene gl ycol,
pol yet hyl ene ﬂhlyﬁiﬂmp@ﬂus&@ds pm& p@pirbidreot Q0 eprbsehtbile smascem.antdrwawn fpt er

:c ISI E 2?2 dl‘?‘zg B gb t%oFtaEngrﬁr co nd ?é t J é%tegt:l]'o%?or a pt?afrmgchegncsa »,lt H&L&Qm‘é‘@ét? his %
WL/ we. t_Bswpbtmd bi4-ernémpwéﬂﬂ-mwnethvl 2-propyl-5-{N-{1-iminoetH) piD8GAB H4-

Peanf  Gpbxyjbenzimidazole: 78. 0% Span 60

2. 0% 97/ 21437 ]

PCT/ | B96/ 01496 - 75N9feigBMShove jngredients are nelted 24584 and filled into
soft el astic capsuMisenized compduig o€ eHecifbention 1.0% %
wt./wt. Conpound OltA'cH?\ﬁeb R¥&AL i on Lop Met hyl or

car boxynet hyl cellu 2.0%5 0. 9% sal i ne

g.s. 100 ni THee iparagients dredilleds mixady ant paskaded inlarsioiffjatel danippérbwith a dosing

cel 14y osginsal i ne solution, filtered and bottled for use. EXAMPLE 7 This
exanple 1llustrates the preparation of a representative pharnaceuti cal
formul ation for 10 parenteral adm nistration containing a compound of the
i nvention, or a phar maceuti cal |y acexpmebEagosalt thereof, e.g

;I égr ?31' gi Zoy %B‘é’nz"u% é@ tt+y£regarguol?u%tf¥|reﬂieée'r\ka(n;'e pﬂamaﬁggt cQWo)mulatlon in

nebulized form containing a compound of the invention, or a pharmaceutically acceptable salt
thereof, e.g., 1-(4-amidinonaphth-1-yllmethyi-2-methyl-5-{1-{methoxycarbonyllethoxy}-6-{V-(1-
15 iminoethyl) piperidin-4-yloxyjbenzimidazole:

ingredients % _wt./wt.
Compound of the invention 0.005%
Water 89.995%
Ethanol : 10.000%
20 The compound of the invention is dissolved in ethanol and blended with water. The

formulation is then packaged in a nebulizer equipped with a dosing pump.

_ EXAMPLE 11
This example iliustrates the preparation of a representative pharmaceutical formulation in
aerosol form containing 8 compound of the invention, or a pharmaceutically acceptable salt
25 thereot, e.g., 1-{4-amidinonaphth-1-ylimethyl-2-isopropyl-4-carboxy-6-{A-{1-iminoethyl}piperidin-4-

ylamino)benzimidazole:

Ingredients % wt./wt.

Compound of the invention 0.10%

Propeilant 11/12. 98.90%
30 Oleic acid 1.00%

The compound of the invention is dispersed in oleic acid and the propellants. The

resulting mixture is then poured into an aerosol container fitted with a metering valve.



| ngr edi ent s @y®eeiesy of the i nventi on 0. 02 ¢cthB9s/01496
400

Propyl ene gl ycol 20.0 g Pol yet hyl ene gl ycol
20.0 g Pol ysorbate 80 1.0 g 0. 9% sal i ne
sol ution ' g.s. 100 " The conmpound of the invention

i s dissolved in propyl ene glycol, polyethylene glycol 400 20 and

pol ysorbate 80. A sufficient quantity gfa ,\QP&%zsal I ne solution is then added
wWith stirring to provide 100 m. of the 1. V. solutlon which is filtered
through a 0.2 [err] menbr ane!f vitloassayfar Fretu AP THERSIIt eri | e condi ti ons.
EXAMPLE 8 This emah’fﬁﬂa? dlelnbuaiate%tzas a&th&v RF Gﬂéhl’oaipbﬁkfﬁs(bff te mﬁme@&mms Metor
phar maceut form cont ai ni

D L he 1 v &R PR Ss5H BN ETRe SRR L8 SFTHE T P PP EEr srngal rote
1- (4- an® dnohelpdvede of the pemideptniPoaniida by ﬂ&-ﬁ(nk#r(!é\l' TKe cleavage product, p-nitroaniline,

L1 M n0et hibobfisnR o i b hiokl e QSAREAR LY bERS firighn no) benzi i dazol e:

I ngredi ents /wt. Conpound of the

i nvent i on Heagents and Solutions: 1. 0% 30 Pol yet hyl ene gl ycol
1000 Dlmethyl sulfoxide {DMSOD tBakiar| Ayt dunl es).0l ycol 4000

24.5% The |n %d?ents are nelted together and m xed on a steam bath, and
poured i nto Cont ai ni ng 2.5 g total weight. WO 97/ 21437

PCT/ | B/ 01496 5F6M ENSHEPL BB OmPhiNaCl e 8 mp¥ €all,y) et 0.3 temlvelteylepe glyasiat i on of a
representative phgs,pRCeytical formulation for insufflation containing a

corrpound of the invention, or a pharmaceutically acceptable salt thereof,
e.qg. Enzymes {Enzyme Research Lab.):

1- (4 am di monapht:rharil.fa)ﬁo) Kﬁtsh),ék s&umm@ydm&né/l\h(.&asm lbﬁﬂérhytb)eﬂldi’eﬁ(h‘dj Gvo‘}kmé
yl Oxy) benzi m daz Utl n t% r-2 nM in assay buffer, prgpared prior 10 use). LR
M croni zed compoun fhe ? ot 1PTER%
15 2. Human thrombin stock solut:on Stored at -BO°C {working solution (2X): 1200 ng/mL or
40 nM in assay buffer, prepare prior to use).
3. Human tissue plasminogen activator (tPA) (Two chains, Sigma) stock salution: 1 mg/mL,
stored at -B80°C {working solution {2X): 1361 ng/mL in assay buffer, prepare prior to use}.

Chromogenic substrates (Pharmacia Hepar Inc.}:

20 1. $2222 {FXa assay} stock solution: 6 mM in dH,0, store at 4°C (working solution {4X):
656 M in assay buffer).
2. §2302 {Thrombin assay) stock solution: 10 mM in dH,0, stored at 4°C {working solution
{4X}: 1200 M in assay buffer}.
3. $2288 (tPA assay) stock solution: 10 mM in dH,0, stored at 4°C (working solution {4X):
25 1484 uM in assay buffer).

(All substrate working solutions were prepared on assay day 5.)
Standard inhibitor compound stock solution:
5 mM in DMSO, stored at -20°C.
Test compounds {compounds of the invention} stock solutions:
30 10 mM in DMSO, stored at -20°C.
Assay procedure:
Assays were performed in 96-well microtiter plates in a total volume of 200 u4l. Assay
conducted in final concentration of 50 mM TrisHCI, 150 mM NaCl, 2.5 mM CaCl,, 0.1%
polyethylene glycol 6000, pH 7.5, in the absence or presence of the standard inhibitor or the test
35 compounds and enzyme and substrate at following concestrations: {1) 1 nM factor Xa and 164
#M 52222; {2} 20 nM thrombin and 300 #M S$2302; and (3) 10 nM tPA and 371 yM S2288.
Concentrations of the standard inhibitor compound in the assay were from 5 4M to 0.021 M in 1
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M croni zed | act ose 99. 0% The i ngredients are
m || ed, nweeolziasd packaged in an insufflator equipped wt hp@-—rﬂgg,d}%
punp. EXAMPLE 10 This exanple illustrates the preparation of
representative pharmaceutical fornulatipgn in nebulized form cont aining a
conmpound of the invention, or a pharnmaceutically acceptable salt thereof,
e.g., 1 -(4-amdinonaphth- 1
-yl') met hy B-dRutivet [Gonedmration efshé teey camizanyd inahd aseyy Hpidally (ire fidm 10 M woet hyl )
E}' per ' dlol’bA M\h gﬁ% %fbf Qﬁdzmd@&odv o?ent lt&g ré?tﬂbcﬁﬂlh? the concentrations u%ag in tWactor Xa

o W

89. 995%3E5M<'¥fﬂ‘5? further diluted 100 fold {100 nM to 0.41 nM) or 1000 fold (1) n¥gR.P% M), Al
The conposstdtetdontditratisnsaiséd are eigGal @ SR Ky Ofbiied uRiidd AROpresunt aktlag RERSHONs! h

vat eg heforrru ion,is the cka ed in a nebulizer equipped with a
dosi ng éﬁ 'Rﬁ-"*_ G s AqpeeEn t‘%‘rﬁ?faé Pllustrates the preparation of a

repr esent at i Toe fitstswep irethe iagsaly Wasrtheibraparation of 1Qanig3esdt comppurEotbek solutigna
conpoung, t%sé or bR Yokt UBmpBEndR, PORIMTBGEHLIGR WA RARLARLE1T8 6l1 40

t her eof ,
1- (4- anptﬂ‘rfBWathft”ﬁ Hacter) Xaaspar)4 folawadohy thp preparatien eforst GMPREYD wpikingoet hyl ) pi p
eri di n- 4olutidnad M1 Qyheseribinbiichns lo€ 10 M sdk eBliGons with Biomek 1000 (or Multiprobe

/ Conpound o e i tion 0. 10% Pr opel | ant
11)’\@1% WEOM :n% dléep we pltaas as P&flg&s. 98. 90% 30 deic acid

1. 00% TR cofsparac 45N Meorkingsefitioo by idiutihoshe 1@ edM stechll ap @501 assand t he

propel | ant s. pJfe irf ng,bgl mgo ﬁrbg;td,gae1 |t§2t5hen poured into an aerosol container
fitted vmthamaterlng‘ (In vitro assay for Factor Xa

and Thr 8bi nMaks,prothes éi?/s?!@hﬂwg’f?sa‘t’%"fﬁﬁ“&W\?P"t‘&}"‘b‘POPWE fr##dunds of the

i nventi on t ovaicel@rdtias)t X toXal of kil [diitad fest B6mpumaE @auw&ras:varaogwnnmésw} or. The
act {él It é?aﬁ % E % bqte{ ﬁJﬂ%{)ﬂ%ﬁlﬁNﬁ!ﬁoékpl ; bf%o l%rﬁrog 1 ﬁ'irg.??Y\ ee s:?rIl Einx%mri) eptide
p-nit roanl b eavage p tn troaniline,
steps as those descnbed above for test compounds.
The next step in the assay was to dispense 50 ul of the test compound working solutions
{4X} (from 40 uM to 0.164 uM}, in duplicate, to microtiter plates with Biomek or MP204. To this
was added 100 uL of enzyme working solution {2X) with Biomek or MP204. The resuiting
20  solutions were incubated at ambient tempersture for 10 minutes.
To the solutions was added 50 ul of substrate working solution (4X} with Biomek or
MP204.
The enzyme kinetics were measured at 405 nm, at 10 seconds interval, for five minutes
in a THERMOmax plate reader at ambient temperature.
25  Calculation of K; of the test compounds:
Enzyme rates were calculated as mOD/min based on the first two minutes readings. The
IC5q values were determined by fitting the data 1o the log-logit equation {linear) or the Morrison
equation {non-linear) with an EXCEL spread-sheet. Ki values were then obtained by dividing the
ICgq by 2. Routinely, Kiffactor Xa} values lower than 3 nM were calculated from the Morrison
30  equation.
Compounds of the invention, when tested in this assay, demonstrated the ability to inhibit

human factor Xa and human thrombin.

EXAMPLE 12
{In vitro assay for Human Prothrombinase)
35 This assay demonstrates the ability of the compounds of the invention to inhibit

prothrombinase. Prothrombinase {PTease) catalyzes the activation of prothrombin to yield
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absorbs at 4QRp Bt h a nol ar extinction coefficient of 9920 t/{:p,hy‘, 496
cnferr]. Reagents and Sol.utions: D nethyl sulfoxide (DVSO (Baker analyzed
grade). Assay buffer: 10 50 mM TrisHCI, 150 nM NaCl, 2.5 niM

Cad [err], and 0.1 % pol yethyl ene gl ycol €800, pH 7.5. Enzymes (Enzyne
ResearchLab ). 1. Human factor Xa stock solution: 0.281 ng/nL in assay

putt o ;§ ggaggggtt b? Wis bRl g SRlbtb IRl & he ih O MR ot e Anf BERY

Stored at -8B6Q.(Awivity ofthe otothrombingseXy medREsi !ngiiqth\opf W(th\n ione atthayedstiéd er

prepare p Fi Qbadct) Uﬁﬁ;) the %moum JT‘WEFBH bfn' fgwltm%@ 888 Qhr@ﬁh:h‘é?én@érd (cLioknts Two
chai ns, stock solutio tored at -80C (working solution

(2X): 1361 'nag‘m"h ﬁOé%eg%ry'"Hﬂ?ff @fr‘Cs:p FPéfﬁ%ﬁ* ef B sgrmppgndsad phe ‘Eﬁfﬁ"&%d’é Afecactivity
substr atses wihexbitesddyerpmbinl datividy. (mID/minl.. S2222 (FXa assay) stock

sol ution: r{M‘l n dHerr] O store at 4C (working solution (4X): 656 [err]M
I n assay bi#‘?‘vﬁ— 2. S2302 (Thronbi n assay) stock solution: 10 mMMin

dH err] O dHneymes:at 4[err] C (working solution (4X): 1200 [err]Min assay

buffer). 3.;, FrARR féétt?r’% Q’)Qtol%&@%etﬁﬂio%kk% df¢ H¥ViA 4l WoFk}rQ’soﬁagngﬁ £d

at 4C (working solution %M In assay b
(Al substrate wio? ROfiR} 8 plyepsoi R M EF%‘pa?‘é"Gdéh s§ay day 5.) Standard

i nhi bi tior czorrpou-l%astfaﬁ& mleuiyhﬁmesSLdnslvbm HPMROD 1 13 tviesrieialy ecnumBO[oezm] thg/mLant

compounds (corrpound t ntion tack solutions: 30 _ 10 mM
in DMSO, stored %t Vsbfg ‘WAE‘M oee érag %Agsays were perforned in 96-wel |

m crotiter 3l at diumian pgothrgtnkin fﬁl{illﬁmmeﬁ*ei’a@b{ &atd) HP1002% werkingrmdistipesd i n f i nal
concent rat 1 on 0l FW 18 . 1 Besip bWt S8M) Girbd 1 bloc 0, 1%

pol yet hyl ene gl ycol e absence or presence of the
standard i fipEAhplnd @F%’h‘@‘“ﬁ’@%’t 35 conpounds and enzyne and substrate at
f ol | owitBg concemrcPaivisidies: (80%BPCL20%PEnetaprefaredns mdtlfichtisn ¢tivhSadthdd repdried0

nM t hronbi n and ?g?ﬁm& lM’Srg'gg&"h?ngPg%) 189y dedgl [err] M S2288.

Concentrations o andé or ‘tonp ouhéfﬁ%aghe assay were fromb5
[err] M to 0.021 Ppesphpudy| serine (Avanti Polar Lipids, inc., Cat#8400323

10 mg/mL in chloroform, purified from brain, stored -20°C under nitrogen or
argon.
20 Phosphatidyl Choline (Avanti Potar Lipids, Inc., Cat# B50457):
50 mg/mL in chioroform, synthetic 16:0-18:1 Palmitoyl-Oleoyl, stored at -20°C
under nitrogen or argon.
Spectrozyme-TH {American Diagnostica Inc., Cat# 23BL, 50 umoles, stored at room
temperature) working solution: Dissolved 50 umoles in 10 mL dH,0.
25  BSA {Sigma Chem Co., Cat# A-78B88, FractionV, RIA grade).
Assay buffer: 50 mM TrisHCI, pH 7.5, 160 mM NaCl, 2.5 mM CaCl,, 0.1% PEG 6000
{BDH), 0.05% BSA (Sigma, Fr.V, RIA grade).
For one plate assay, prepare the following working solutions:
1. Prothrombinase complex:
30 la) 100 uM PCPS {27.5 pL of PCPS stock (4.36 mM} diluted to final 1200 L. with
assay buffer.
b} 25 nM Human factor Va: 5.08 L of Va stock {1 mg/mL) was diluted to final
1200 uL with assay buffer,
{c) 5 pM Human factor Xa: Dilute Xa stock {0.281 mg/ml) 1:1,220,000 with assay
35 buffer. Prepare at least 1200 .
Combine equal volumes (1100 gl) of each component in the order of PCPS, factor Va and

factor Xa. Let stand at ambient temperature for 5 to 10 minutes and use immediately, or
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-78- to 3 dilution. Concentration of the test conpounds in the assay

typi cal | yW@47814¥7om 10 [err]Mto 0.041 [err]Min 1 to 3 di | BCTGBIG/HeE
potent test conpounds, the concentrations used in the factor Xa assay were
further diluted 100 fold (100 nMto 0.44 nM or 1000 fold (10 nMto 0.041
nM. Al substrate concentrations used are equal to their Klerr] values
under the present assay conditions. 5 Assays were perfornmed at anbi ent

t enper at ur e. sibheinficer thtingstosgmtiient tdmpestara\beips usdie preparati on of 10 nM test

conmpoung sto pg@ﬁ) e t o tock
sol uti ogs wer%é' Nfﬁlr"%{ 'Q’g’ +'gb'e 4‘%&1 or'S i &(ﬂl sﬁﬁkf %@Rﬁ%’&g g%:t%h% W@%ay)
fol | owed by wreaswﬁwfat I on of test conpound working-solutions (4X) by a
serial @il ut bowim ebTAAsEMN sirReKoBhUbl 08MWDTA (B @rmkauuw@oz (n@rasw &mgr obe

wor K ng 4ol UPEORMESARET IR BanPutin of ST steet R afly WBiad ol of n 2

steps: 1 to 200yM &DWA/essay bRffee. (b) Make another five serial dilutions
(1:3) o% theTé:i,sQ cLﬁBJM?&'ﬂ\%b% &Sgpn{,g,rt,g,],)L for each concentration). A
S

total of six l'uted test conpoun olutions were used in the assay. 15

St andar d i nhPispere@ %Hﬁ%ﬁﬂﬂ*wﬁmf%d@wMﬁoquSPéam make a ggsigs of Aough t he
sane di | uti ogusbRPEomBolnad wRrslassyedled Rheunarafiols it @sticsenpounds. The next
Steﬁql n the assay Ve t% |spense 50 [err]L of the test compound worKing
sol ‘0 0.164 uM, in duplicate, to mcrotiter plates
wi th Bi onek BmotHufabidase Teactibn wangeriaode i fir@D5) gt o} tnixpdre enmtpining\MTeéd 120 uM

sol uti OﬁCE‘@)Q nlWhH?a @n@r’f% RExAYP? Q‘bM RdHRad ﬁét‘&l fiiaRg v%ﬂad co§&|nr}5ﬁ<9\noc1 tHE {5t

i ncubated at anbi ent 0ggerature or 10 m nut es. he sol utions was added
50 [err T‘?F‘R?l“"%‘l?s‘f“ﬂ g 80g6 MM ‘?fd"‘g?j’l‘i&‘f‘i:"(ﬁ’ﬁ at“lt’)é)a"%’t ’FF“BT“UW@RS gartagpadditipne
enzyme &fi Fraké 65 MEURteINASS irfiilindl a1 46dm Nenpérbtuld) a&emd&ai ﬁbe;seaaiy, addfibn bt ve

m es at e te er

Gt o ThBaferizs BRIV Rha? el A rsini REAR) o TR oa iy i the dnposton e
as nmoD/ efith1 Meﬂsmtrpmnef Thi 8% sehstratei at OB avmy o dimmipges NPset@dgntetvalshlates wer e
det er m gRglediMtehpdrituR id HPHERS Aart Rickdpfatd REadrO HebotBAY MetebriotrhdiEia ok t he

Morrison equation (non-linear) with an EXCEL spread-sheet. Ki values were
t hen obPiSTFHEY pL'ﬂ’"sdl viding the ICerr] by 2. Routinely, Ki(factor Xa) val ues
| ower than 3inrthé st step af thel aasayd 10 wbrf tiheedest caarudd (5X) o baffdr ovas added to

20  the plates in duplicate. Then 10 uL of prothombin (hFil} {5X) was added to each well. Next 30

L. PTase was added to each well, mix for about 30 seconds. The plates were then incubated at
ambient temperature for 6 minutes.
In the next step, 50 pL of 20 mM EDTA (in assay buffer) was added to each well to stop
the reaction. The resulting solutions were then mixed for about 10 seconds. Then 100 uL of 0.2
25 mM spectrozyme was added to each well. The thrombin reaction rate was then measured at
405 nm for 5 minutes {at 10 second intervals) in a Molecular Devices microplate reader.
Ealculations:
Thrombin reaction rate was expressed as mOD/minute using OD readings from the five
minute reaction. ICg, values were calculated with the log-fogit curve fit program.
30 The compounds of the invention demonstrated the ability to inhibit thrombinase when

tested in this assay.

EXAMPLE 13
{/n vivo assay)
The following assay demonstrates the ability of the compounds to act as anti-coagulants.
35 Male rats (250-330 g} were anesthetized with sodium pentobarbital {30 mag/kg, i.p.) and
prepared for surgery. The left carotid artery was cannulated for the measurement of blood
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Conpounds o ention, when tested in this assay, denonst

ablrrFl ty to T‘V?BEE ﬂzuman fact.or Xa and human t hronbi n. EXAI\/PLEIK(% ?’E\’ viﬁtro
assay for Human Prothronbi nase) 35 Thi s assay denonstrates the
ability of the conpounds of the inventiorm8lo inhibit prothronbinase.

Pr ot hr onbi nase (PTase) catal yzes the activation of prothronbin to yield

-79- fragnent | zot hro nt diate
This assay pmssué?‘l a%ﬁ'aﬁj asbfoE Ea (WB brbow sﬂ%‘? Ve OBt °émbgr oi‘\t"htnes foﬁgrso mgm Jime (PT)
measur ed bgndaedtivated yoamﬁ' ﬂ’mm’ﬂmn(m(asﬁm h&he ssioeinomaspraptiised jor Ohle bypasemt

amount  of  LhkARRAG f:&r:@&d&mpaawég@dmgre?@.%smd@@??ﬁa mbeRnsRbl &uﬁasﬁdsi%\]m\é

oD mi n). For determ nation of err] ase he conpound
i nvent i on, thoargReplagein infiysiap. oThe ahdomen was.eneped w & Riddire rr'ﬁ'saetapv/me)ﬁbeﬁw'meny

&t eri ac?\/ S: caaa,yﬁa&satad for 2- Q‘Hﬁﬂﬁtél @&fkﬁrreﬁéﬁvéthlaWW%SOE/d»&girﬁmﬂ_%Qh s O A% sdgifent
t # HCVA- sol ution glycer

Caa [orr] , Sorpaie Vet Sed e igatea. iditne ol sBapH 3t CRTAR RO WL,
cat# HFXalmm)zevmmkrmgminaﬁmmpemﬂal Test/ sumponndsswery abminisgered a8 drhiotraveB&is) |,

stored at pH0G, -3 mebm&hsnsteft Jar-@rfy Blerd ,F.AA )nf.fs%wr{ﬁo}%eép;as'nam bgaﬁr# Two

HP1002) work| ng sol ution; I'n assay bu
(wi t hout BSAD”‘ess!'t“Sr‘%'"&tsw”é’Ef[ %r Frcbdwn'aglmm Fp\radwe%ﬂaassji a\?é@i"‘éf‘éem’“ﬂ?' and

PCPS vHsi chisal 4&@% vaﬁaﬂ?&s ) rreplweerazae@dmhuemdmf whigh it%s@&c&émerrmmod

ted b h t 7 2806- 2810,
Phosphat | dUT™aer g AseBt oy areip aeeach and welspsB.disiiva Haviig phs o
chl or of or nesydtsrwis regfofmesihgsingaa \M*coartrﬂnadhadms lsrmied rank tesbgen or argon. 20
Phosphat ' dyl Chﬁl'é %p@@(&%'thmbé}&m#'\pﬁgﬁestleg% thsq‘&g( %éﬂé«é&%esq ??!l& i der

chl oroform nthetlc 16: 0-18: 1 Pal mtoyl - A eoy stored
ni trogen o‘F°‘a 8I?ed-spect r ozyne- TH (Aneri can Di agnostica I nc. Cat# 238L, 50
[ err] nol es, stored at room .

15 * R " 49

While the presenf invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and scope
of the invention. In addition, many modifications may be made and equivalents may be

20  substituted without departing from the true spirit and scope of the invention. In addition, many
modifications may be made to adapt a particular situation, material, composition of matter,
process, process step or steps, to the objective, spirit and scope of the present invention. All

such modifications are intended to be within the scope of the claims appended hereto.
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temperature) working SHINHIMEII Qe 50 [errlmoles in 10 n dHerrr]o
25 BSA wSisgapa3them CogRRCet FractionV, R A gradecrafsgareduf fer:

50 MM TrisHCI, pH 7.5, 150 mMv Nad ; 275 mM Cadl [err], 0.1% PEG 6000 (BDH),
0.05% BSA (Sigma, Fr.V, R A grade). Fors®ne plate assay, prepare the

foll ow ng working solutions: 1. Pr ot hr onbi nase conpl ex: 30 (a)
100 [err]M PCPS (27.5 [err]L of PCPS stock (4.36 mMV\) diluted to final 1200
[err] L WYHATASEAGIMER ISar | (b) 25 nM Human factor Va: 5.08 [err]L of Va

stock (1 mg/nmL) was diluted to final 1200 [err]L with assay buffer. (c)

5 pM Human factor Xa: Dilute, Xa stock (0.281 ng/nL) 1:1,220,000 with assay
35 R %ﬁ?'f’%‘f”."dﬁ?é"ﬁ%"é Wi | east 1200 [err]l. Conbine equal
volumes (1100 [err]L) of eagh,conponent in the order of PCPS, factor Va and
factor Xa. Let stand at ambien epperature for 5 to 10 m nutes and use

| mmedi ately, or -80- store ce\ #fng to anbi ent tenperature before
use). 2. 6 [err] M Human prn (FI1): diluté¥ 124 [err]L of FII
assay buffer. 3. 20 nM

stock (4.85 ng/nL) to final 1400 [erd
EDTA/ Assay buffer: 0.8 mL of 0.5 MED » 5)8'plus 19.2 L assay buffer.
5 4 0.2 nmM Spect rozynme- TH EDTA bub¥er ™~~0. 44 nL of SPTH stock (5 nmV)
plus 10.56 nmL of 20 mM EDTA/ assay buffer. 5. Test conpounds (conpounds
of the iweRL.ion): Prepare a working solution (5X) from 10 nM stock (DVSO)
and make a series of 1:3 dilution. Conpounds were assayed at 6

concent red®das: i n duplicate. 10 Assay conditions and procedure:

Pr ot hr onfisasiench8d 61 dtRiighi@saiP Bk isneBcto-rfof); 50 [err]L of mixture

cont ai nif?q E%I’ijase (-3%'5”'\/'@@9 6. > NM hFVa, and 1 pM hFXa), 1.2 uM human
factor 1N "afF R ed” Bncentrati on of the test conpounds (5 [err]Mto 0.021
[ err] M eecH Bfsrindecersienty aitrbosikyi sopgjenaiiReainsittaed vasals taa!.t-SDIDRS, adtiMiRSIRS P
PTase and i ncyhatef HR5, -RiTHTUINGR7IAY, -KRBIRS NTRBERIAT Ecioftfactd g st opped
by addition ofm;fs i EDTA/ g;{pf':?er'\ﬁt()1 i ngfmlb mvl t%El:t i'\e/?(ty of (%‘mhéxn\ﬁlﬁn

(product) msc&q,\lgwa% a® A %erpﬁycml] gp%né@eqwéﬁmted by one or more substituents
selected from the group consisting of -CINHIN(R®)R?, -CINHINIH)OR®, -CINHIN(HIC(OIRE,

-C{NHIN(H}CIO)ORS, -C{O}ORS, -C{OINIRPIR®, -R10-C{OIOR®, -R'0-C(OIN(R®IR® and
-SO4H; _

R3 is hydrogen or alkyl optionally substituted by one or more substituents selected from the group
consisting of halo, alkenyl, hydroxy, alkoxy, aryl (optionally substituted by alkyl, hydroxy.
halo, -N{RB)R?, -C(OIORS, -C(OIN(R®JR®), aryloxy (optionally substituted by alkyl, hydroxy,
hato, -N{R®RY, -C{OJORE, -C(OIN{R®IR®), aralkoxy {optionally substituted by alkyl,
hydroxy, halo, -N(RE&JR?, -CIOIORS, -C{OIN{REIR?), haloalkenyl, cycloalkyl, imidazolyl,
indolyl, adamantyl {optionally substituted by halo, alkyl, -NIRZIR®, -C{O)ORE or
-C{OIN(RB)R®), -CIOJOR3, -NIR®)RS, -CIOIN(RBIR®, -C(O}CH,),,OR® (where m is 1 to 4),
-N{R®)COIRE, -NIRHCIOINIRBIR®, -N(R®)CINHINIR®IR®, -OPO4H, and -SR3;

R* is -C{INH)-N{RBIR?, -CINHIN(H)OR®, -CINHINIHIC{OIR® or -CINHIN{H)C{O)OR®;

each RS is independently:
hydrogen; or
alkyl optionally substituted by one or more substituents selected from the

group consisting of halo, alkenyl, hydroxy, alkoxy, ary! {optionally substituted by
‘alkyl, hydroxy, halo, -N{RB)R?, -C{O)OR® or -C{O)N(RE)RD), aryloxy {optionally
substituted by alkyl, hydroxy, halo, -N{R®)R®, -C{OJOR® or -CIOIN{RBIRY}, aralkoxy
toptionally substituted by alkyl, hydroxy, halo, -N(R}R®, -C(O1OR® or
-CLOIN(RBIR®), haloalkeny!, cycloalky!, imidazolyl, indolyl, adamanty! {optionally
substituted by halo, alkyt, -NIR®R?, -C{O)OR? or -CIOINIR®IR?), -CIO)ORE,



of 0.1 nM cwoSpmmozy m e at 405 nmfor 5 m nuPEHIKIED1496
second i'nterval s), mmmtmﬂ“ Im I n a THEROmax m cropl ate reader.

Reactions were performad ih 96- Vel P mcr(gt;lter plates. In the first step of
the assay, 10 [err]L of "diluted test conpound (5X) or buffer was added to
20 the plates in dupllcate Then 10 [err]L of prothombin (hFLl) (5X) was
added to each wel | . -MBUR°ICPWHRIR®, FIQEEHYIBBR e © is ttecH. WHRPICIOIRS f or

about 30 seconds. Thgg w@émaéwm(hhsﬂ«mnwgﬁ Sl mtw of Enperature for

6 mnutes. In the next ste (|n assay buffer) was
added to each ﬂMPP‘t%a'M%’BS‘E‘HEdPééE‘W BYP’°%§“"PeSNJBt’Bn CPRti ons were then
m xed for about 10 seanopaad)Rhen 100 [err] L of 0.2 25 m spectrozyrre was
added to each | 1. e thrombin . reaction rate ) t 405 nm
for 5 minutes ?B'f’mfbc-m °@h?ﬂ?ﬂY ﬁ?béF'%ﬁd BY qng of Mage &Y m%f'%‘?"‘ﬂé’\?‘?% ggrﬁf"ctg?)pl ate
reader. Cal cul ati ongrouplepusidsing of &-droindatkyl.r-&tAORBS-CEMPIRFRTed as nOD/ mi nut e

using CD readings fr&ﬁhmme;ﬁsvemnu?eae CRAINICY GRS hioLelojgs wer ©
calculated with the &?&3@ urve fit program e conpounds

of the invention derfbn dRt#d -8Bl ty to inhibit thrombinase when
tested i ngéhy r&,dﬂ@Sﬁ,yalkyExm‘%tﬁldﬁp (RIA-crORBRS ag o)1’ or halkliosh ithams Sb¥tituted

denonstrates t ty oun as anti-coaqgul ants. 35
Mal e rats $250QY§§€ k’ i%’Pgaéi 9@&“{528' %&"5“2“’3‘?&1 um pent obarbi tal (90
ng/ kg, i. B’ s avrdnghee pasiedaight chais aikgene/subdiiteteddiytone ar ato'mlsmsmtecrys wglected from
cannul at ed for ﬁe?od?%g&ﬁ{?&tham Pwrgg/dalkoxv, gljvl cﬂﬁlgr?aﬁ sﬁﬁx n%ﬁw alf\ﬁ for

t aki ng bl ood s I'ng variab time (PT)

a
and activated P ?’f%?’”f’hﬂ%%%pl%@ﬂ?’h’ﬁ'ﬁﬁ"v( » AtkpXy., a‘ﬁ@ P%{?ﬂ'ke{?@r Avaipalkyl,
cannul ated for mtnhaopurumas,e sdamadtyl PbEbRANY BgbstifiRed @ﬁﬁalcQQIKPDHV&Sx\,(,I c@ort bre

conpounds of t b -l n | astin | fusi on.
The abdonen vvarsmg ’8 ‘bfgh r}ﬂf‘gkl' Eg{,ﬂﬁq\a@' E()EA&QEHZ’ z’ﬁ%’grc?rﬂ lﬁall to 4l na 5
cava was i sol at\sd8 )C&’RQ- H‘R?lﬁ‘@l*ﬂﬁ?iﬁslt-ﬁlﬁaw&*m‘fiR'\’/'epﬁoaﬂhl Qﬂdv%us br anches

in this 2ea%h¢ma%ethd@Jenaéaﬁy&b@Leawaikytvmao&@mey(mmde ligated. Follow ng
all surger e anlnals wer e to stabilize prior to beginning the

experi rren?g‘/’h‘ﬁesfs IpdAPSBTRTYE a\ﬁé?"é} %‘[’o‘?ﬁsﬁf‘@f‘%‘?@ﬂ’ ayle08: i ntravenous bolus (t =
0) . Thr eeons ptiskesceladally atteptab@)saitahdvedti nut e i nf usi on of thronbopl astin was
begun. Two
_ 2. The compound of Claim 1 wherein:
nisCor 1;
A is alkylene;
R! is -ORS or -N{R%)RS;
R? is independently nitro, alky! (optionally substituted by -C{O)OR®), -ORS, -N{R7)R®, -C{O)ORS,
. -CIOINIR®IR? of piperidinyl optionally substituted by -C{O)OR® or -R'°-C{0}ORS;
R3is hydrogen or atkyl optionally substituted by one or more substituents selected from the group
consisting of halo, -C{O}OR®, or -CIOINIRYR?;
R4 is -CINHINH,;
each RS is independently:
hydrogen; or
alky! optionally substituted by one or more substituents selected from tﬁe group
consisting of -C{OJOR®, -C{OINIR®IR? and pheny! {optionally substituted by
-C{O)OR®; or
——— piperidinyl or pyrralidinyl, each optionally substituted by 1-iminoalkyl,
-CINHIN(R®)R®, -R79-CLO)OR® or -SO,H;
RS is hydrogen, alkyl, benzyl {optionally substituted by -C{OJOR®}, -R'%-C{O)ORE,



mnutes into the |mumm|ulnﬁmliuﬂﬂe abdoni nal vena cave was |igated at
bot h t he wooxzmal nds. The vessel was |ef Tydrﬁn“,ﬁﬁ@ﬁfor 60
mnutes, after which i f whas exci sed fromthe ani mal , ‘slit open, the clo

(if any) carefully renoved, and wei ghgg. Statisti cal anal ysis on the

results was perforned using a WI coxin-matched-pairs signed rank test. The
conpounds of the invention, when tested in this assay, denonstrated the
ability to i-rH-biconRPES of cu(DiFﬁg of blood. 15 Wile the present i nvention

choul d Be® Btiseiier kil e SfRe byl 7l o GEPATRT: SoblEH B2 oy
be made and téqaﬁovapmssinm&-q@%tygd P'MJ[OEHOY\M'! mautuuasmr-c{mgﬂf)r omthe true

spirit @&dgsg,qpﬁa i@fmdebﬂndbﬁwef%l-dgan o} gkﬁc@dtl on, many nodifications nay be
made and egpd va tut egﬂw t hout departing fromthe

true spieft 'ﬁd‘d%?ﬂg‘énnpfa tf'ﬁ'e"%f"ﬁﬁ Tﬂﬂ' Chﬂ"ha #eti on, many nodifications may

be made to adapt a particular situation, material, corrposition of matter,

process, progess ﬁ‘giFT&;ungtoegﬁ, ?%’ié?é?n Obj ective, spirit and scope of the

present invention such mod) fications are intended to be within the
scope dfisOme ¢l ai ms appended her et o. WO 97/ 21437
PCT/ | B%{sm%msz WHAT IS CLAIMED | S: 1. A conmpound of fornula (I):

[err] r}% g)tos A is a branched or straight chain al kyl ene,
-C(O - %{6{[ r’]q Rlerr] is hydrogen, -ORlerr] or -N(Rerr])Rerr];
each R[R—ffrrs bdemndemﬂepemdmmvylsnbitmapdwwmqaﬁpwﬂ?maiﬂdRyméuhmmﬁi ed by hal o,

aryl, - (O Qiofbmbr? :Qj zFoL :B[ ttuted 'blg P&(Sf A8 L °rdf2n sORerr],
- N - N U O !
( i eOrﬁr"’]é% 'il‘:i][d%Qre]@PO)"f‘Jg%g’B‘? ?R[‘EF‘?‘-‘}“'\Z?‘: @‘F&;%QP % £, oﬁzcﬁe% eR[r g(rzyr/]cl yl

opt| onai‘lsy-cz futed by one or nore substi tuents selected fromthe group

conS|st| ! Cénlj%n{yR[err])R[err] -C(NHN(HOR[err],
"8 R ey ) N Gl oRer ], 0O GRlbr 1],
-C(ONR erhydrpem e, -Rerr]-C(OORerr], R[err]-C(O)N(R[err])R[err] and

-Serr]H  akyl optionally substituted by -C(OJORS, -C{IOIN(R®IR® or phenyl (optionally
substituted by -C{O)JORS); or
piperidinyl optionally substituted by 1-iminoalkyl, -R'9-C{O)ORE or -S03H;
R® is hydrogen, alkyl, benzy! {optionally substituted by -C{O}OR®} or -R'0-C{O}ORE:
R’ is a branched or straight chain alkylene substituted by one or more substituents selected from
the group consisting of -C{OYOR® and ary! {optionally substituted by -C{O}ORE);
each R® and R? is independently hydrogen, methy! or ethyl; and
each R0 is independently a branched or straight chain atkylene.

4, The compound of Claim 3 wherein:
nis Q;
A is methylene;
R!is -OR%;
R3 is hydrogen or alkyl optionally substituted by -C{O)OR® or -CIOIN{R®IRY;
R* is -CINHINH;
RS is piperidinyl optionally substituted by 1-iminoalkyl; and
R® and R? are independently hydrogen, methyl or ethyl.

5. The compound of Claim 4 selected from the group consisting of:
1-{4-amidinonaphth- 1 -yl)methyl-2-methyl-6-{N-{ 1-iminoethyl}piperidin-4-yloxybenzimidazole;
1-(4-amidinonaphth-1-yiimethyl-2-methyl-5-(N-(1-iminoethyl piperidin-4-yloxybenzimidazole;



Rlerr] is hwi ogaaor U u substituted by one or pETe896/01496
substituents sel ect ed”"mml'mll ﬂﬂj Il{onsr sting of hal o, al kenyl, hydroxy,
al koxy, aryl (optionally Substitufed*by | Ekyl, hydroxy, halo,

-N(Rlerr])Rerr], -CCOOR[err], -C(O N err])R[err]), aryl oxy (optionally
substituted by al kyl , hydroxy, hal o, N(R[err])R[err] -C(OORerr],
- C( O) N( R] @ lahfRlifdiabith- 1ok g-m{etrii-5 Qai-imindeulih bibéridireBlyloyybhkimidazdgrdr oxy,

cycl bal ky -SSPy r*%ﬁv%ﬁa{aé%ﬁ%%@ﬁé%% AL T
21Kyl - NCRpemidiResith]1;VIees) TRk 5 Umnm@e@ymﬁwmrq yiREvepnzryidazole;

(C(Cg (Oél[_fg; ha) ‘cgi‘ﬁr Sﬁtfrlﬂmzﬁy] -2- rso%@ll\d(tﬁ{(? %%X&ﬁkﬁﬂendm 4]ylo bgnzrmadaz]ole

N(H er ] JbTIRUT Y Ry 'SRrw@rsr‘M‘@cmﬂt‘Wr‘f‘rﬁrv et

g(NJ[ H)e r\l E Hﬂ[l@%ﬁidnﬁdiﬁphtﬁﬁ[—y&)h’fe}hw - BBty -8 (1=i{cedhyMiflriginkd-) Blyssenkimidazole;
Rlerr] is ﬁ%c&'}?d‘é’ﬁﬁ Nw"ﬁ'&ﬁ%%g’&% wi’@‘f""% w_%%eg'l_?"% Q%J@mf'ﬁ%deaa&ﬁy one
or nore sdlsis{antldsmghtbéhémewlﬁ%fﬂrmegmervmwgmmz'mﬁdahdﬁo al kenyl ,
hydr oxy, ér mo@,eyﬂmﬁ%wewaé v nS.HJ?:?oE{ %ﬁrﬁgmm LMAW.ME&&V hal o,

-N(R[err]) L - !{%( err| err , ary oxy
(opt i onal I’;l "Eq"PBﬂ‘Ed “Hnery %fP”pr;ﬁj iy’“’"ﬁ"a’f‘ﬂ pipefii Pz[‘e*?’?"]\’ brpamidpzole;

|Cf( OI) O?L enth- aﬁfdr?]oﬁl(a@tN(TR[l)ﬁfeﬂ'}y}flbﬁb{'l}s)-w -@hminkexypirepsih-anady)beftiffaidigit €d by
a a

"AONR gr‘?ﬁ“ﬁé’[‘“"r"?%‘h TS E’F‘% sr{?@ﬁ%& E)) BBL’%%?Z]d“'g%‘F i ndol yl ,
adamant yl 1{{éptidinrabphtb-geiaetty:2- e@oid;ﬁ ninkairdin- &Wk:fﬂbenzmﬁzem] )R err],

O 97/ 21437
Pg'(l'/ ? gg%/eggfi ]a-%';dmo%@tmﬁRLI%HJ,/D—B[SQ&B}\)I-G Di r@@kiﬁ& )Lenzgr?a%e

-C(O (CH ér‘f—rﬂ%'rq"fmr érw"]“e epfﬂmfié f&'P?fts’ 'E\J} V‘°x W@r‘i‘ﬂz?'e( ORerr],
g(og[[ err } ¥ T-nirianetich ) Rereth-2- séuéﬂakmrr]v)rqadh?é\mmgmd i-Rlyfokyibenzimidazole;
- err LI ona S
hy dr oxY, E&F— dlrﬁ(\gqhtf?ﬁz[@ﬁr h?rl ? secwvbfgg[d rmajmoetxvl)prpaﬁ-lk\l(yhré beﬁ%rﬂ[d%%le]
het er ocyclty#- a@ptnﬂomthry -ymisthyi-2-arbet-GyN-UigvinpethybpiperidintAs vipxvieanzimidaablect ed
fromthe groupidiRRsinA. h%eihwlz -h Bl pg-uﬁw-ammoqh%y Intd-yloxylbenzimidazote;

-GN N e e o o

I—?h err
V‘]’ZRE‘:‘( "é’r"f"f (- =K Wth@(%qﬁ%ﬁ[ er r] YR err] and
-SJerr]H R[enw]oxvmedwdwmgm alkyl, -Rerr]-CCOORerr],
[
351[32{ |r % utc(egi gﬁﬂq%[g!:#h):ﬂ gprshm Q?afﬂqﬁ%%yu Ll ﬁr@z@é@&f 3 rriaﬁ“a y
C( o) N( R[ err ] ) ﬁv@pcy}}xynznmldazole and

1-{4- amrdmonaphth 1-ylimethyl-2-{2- ammocarbonvlethyl) -6-{NV-{1-iminoethyljpiperidin-
4-yloxylbenzimidazole.

6. The compound of Claim 3 wherein:
nis O;
Ais rnethvlene;
R is -N(RS)RS;
R3 is hydrogen or methyl;
R* is -CINHINH,;
R® is piperidinyl optionally substituted by 1~iminoalkyl;
RS is hydrogen, -R'9-C{O)OR® or -C(OIN(R®)RY;
R® and R? are independently hydrogen or methyl; and
R'C is a branched or straight chain alkylene.



Rlerr] is a branche n al kyl ene substituted by one or nore

subst i t uEWDI72843aCt jmuﬁmljm mlmﬂ' consi sting of hal o, hygepsnosnthdsOXY.

aryl (optionally subst i tut &d By &l Kyl, hydroxy, halo, -N(Rlerr])Rerr],
-C(OOR[err]), aryloxy, aral koxy, al ke.@sl hal oal kenyl , cycl oal kyl

I m dazolyl, indolyl, adamantyl (optionally substituted by hal o, al kyI ,

hydroxy, -C(O ORerr] or -N(Rerr])Rerr]), -C(OORerr], -N(Rerr])Rerr],
-C(O N( R errPR[ er ithe capir@p(dpf Slain] B[selectpORjoer thp gfovhepasigingdf:1 to 4),

-N(R[ er r] L%Qr@nﬁﬁt{ttlﬂ ey E6-FA QMJ&Q&E r}tArBR %&-l noben: tmldafo!e.

- N h
an((jR[RF(rar]r‘%'g(Wéd"?%Gg}[S'éﬁ&L%‘F% %WVW{J@’%’%{&F WE‘I;’;‘LWP'RYF“"QT al kyl ; _gﬁg eiﬁrr]

Rlerr] is i nd&pe\ndmeﬁhbwcarbbmﬂm&hmaﬁrnoﬁi‘ehﬂingiaiolé;hal n al kylene; or a

n N Th d of Glaiml
\R/n:; g}aﬁ‘?%—la&ﬁ}:rwx ﬁ?ﬁ?@ Aﬁl@fﬁ '?-& fhg ?I(/ &?é(‘ri?choethylm%ég‘onpoun 0 aim
-N(R err]) R érvhin- "ﬂ["e‘PqB]bOPﬂimﬂb\épmmklynmole,o al kyl  (optional Iy

subst i t yigd - O Rk thl)2-me PR 6 rl, -(ORerr],
-C(O N( R[ er ?’%ﬁf’er eélrag% Lezr 'lnef;ﬁ[ ‘glqllgﬁg&&wd%%@{'ut ed by -C(O OR[err]
or -Rerr]- Pk f‘]""v% PFT‘"PE""HV&F’G@%‘T’! or al kyl optionally substituted
by one o«4- mrde\osaﬂmﬁ -1-ylreathgl- Sekewt-edv-iv amirnineetayipipRrigensi sti ng of hal o,

-C(O OR[ er r] Iy _‘2 9" ‘q’rop‘}, p@ﬂ?hfﬂl’ho zndeonﬁe C(NH)NH err]; each Rerr]

S |ndependent ronal Ty Substituted by one or nore
substit uéﬁ?%"d%i‘mfeawff‘ﬁhwt%@e@w %ﬁév@‘mﬂgvlbfpeﬂ@-o) ORlerr],
-C(O N(R[ er rJ;J/Rmrzr(larem:pp&wnarhmémlaaiuﬂiaaidiéf apgibstituted by -C(O ORlerr]);

0 . P ey e b B s 0 Ly, 1

Rlerr] is hy&nvm@em tcambd«ylprodv&mvytb)b(emmdm |y subst ituted by -C(OOR[err]),
-Rerr]-CCOORerr], WO 97/ 21437

PCT/ 1 B96/ 01496 - 84- R[er'TJ%fCé4 )N(R[herr].)R[err] or -C(ORerr]; Rerr] is a

branched or &traifmt 88t i t ut ed by one or nore substituents
sel ect edlisfr;om

A is methylene;

R'is -OR5;

R? is nitro, -ORS, -N{R7}RY, -C(O)OR8B, or piperidinyl (optionally substituted by -C(O}ORS}:

R3 is methyl or 1-isopropy!;

R*is -CINHINH,;

each RS is independently hydrogen or alkyl optionally substituted by -C{O}ORS,
-C{OIN(RBIRY, ary! (optionally substituted by -C{OJOR®), or piperidiny! (optionally
substituted by -R'%-C{O}OR8 or 1-imincethyl);

R’ is a branched or straight chain alkylene substituted by -C{OJORS or phenyl {optionally
substituted by -C{OJOR®); and

each RE and R? is independently hydrogen or methyl.

9, The compound of Claim 8 selected from the group consisting of:
1-{4-amidinonaphth-1-ylJmethyl-2-methyl-5-hydroxy-6-{N-{1-iminoethyljpiperidin-
4-yloxylbenzimidazole;
1-{4-amidinonaphth-1-ylimethyl-2-methyl-8-{aminocarbonylimethoxy-6-{A-{ 1-imino-
ethyl}piperidin-4-yloxylbenzimidazole;
1-{4-amidinonaphth-1-ylymethyl-2-methyl-5-{carboxy)methoxy-6-(N-{ 1-imino-
ethylipiperidin-4-yloxy}benzimidazole;
1-l4-amidinonaphth-1-ylimethyl-2-methyl-5-(4-imethoxycarbonyl}ibenzyloxy}-



the group m&bﬁmﬂgmmmﬂmﬂm m,and aryl (optionally submdtiteeéecioby
-C(OORefrr]); each I s i ndependently hydrogen or al kyl;
and each Rlerr] is |nd‘epéndént1'y a Branciged or straight chain al kylene. 3.
The conpound of Claim2 wherein: nis 0 or 1; Ais methylene; Rerr] is
-OR[err] or-N(Rlerr])Rerr]; Rerr] is i ndependently nitro, nethyl
(substituted bg-(wGf-Giahireyimippridin-ifosyibknzimitigddleer r] ) Rlerr], -C(OQ ORlerr],

- (O N(RI %fr%%faém - 19%&% L e ed by -C(O) ORferr]

or -Rlerr]- optionally substituted
by -C(OQ R err F- fblr“-”t'l{‘@‘N(‘R[Peﬁ“?‘T )‘FQ%VWF"ZWRPMW is -C(NH)NH err]; each
Rl err] isi@Qanssaestithy yhethyPBaiinyRs-carblwl-6-0t 1-Biddetiyhpipgradn-t ut ed by

-C(OOR[err], - C))%N% err])Rerr] or phenyl (optionally substituted by
-C(O)m[err]);4§’$° B %%’f"&? F optional ly substituted by 1-imninoal kyl,

-Rerr]- C(1®)l@ﬁ!§®rorn]apmi- Y8 tdethwi- z-l-rb;etrﬂ{izmar}unbsarwwgm;ty)aI kyl, benzyl
(optionally sulgs‘yvr Hﬁﬁ&’ﬁx”}ﬁ’g@ Eazoﬁ[ err]-C(O R err] Rerr] is

a branched or stral stl t ut ed bg one or nore
substit ueﬂtié-aw'm@uh'ﬂrvé)metmbz greﬁwbsx%mteq&vwbwn RPN err] and aryl

(optionally SUléSrIvlri SHhiRSk Y pipbiidil-GRloRibbnzimigael; Rl err] and Rlerr] is

|ndependently dro e or e err] is independently a
branched Jif42y ﬁ‘%’ Eﬂﬂqﬁ’e‘%{& QXA ‘°a‘%°’f"ﬂ§°"55'ﬁ§ghnd of C aim3 wherein:
nis 0; Ais rratmryi-e:iim)etﬁ{l)eipe:]idrm-s-ylo@il[berrﬂn]uuazﬁ[eerr] i s hydrogen or alkyl

OBt onal |- SRRk Pt O S Em o LMMREISY LS T o R o111 1

-C(NH) NH[ e optio y su ute
1-i mi noal kyl ; WM"W%‘F’Y‘]“ ‘dﬁ’ﬁ’ﬂ“ﬁﬂ‘ﬂiz‘b{f-e i ndependent |y hydrogen met hyl or
et hyl . 5. 1-(4-amoammwwmeinya lethyis-$elaffirdorerbbhiydigtholg-sma pmmensi sting of :
-(4-am di non {3‘ % .
-yI ) net hyl - 2- & H&ﬂ'peé' e ?ﬁ“ﬁﬁ‘eﬁaﬁ%ﬁ) pi peri di n-4-yl oxybenzi mi dazol e; 1
_{ 4~ ani di nm;mm»napm ¥ 1v8 Rtk - ety B 1-Bregidxydarbonyllethoxyl-6-(N-(1-imino-

-imi noet hyl) pi pRL S dRath-ahBEVRARRIdELHEZ 0! ©;

1-{4-amidinonaphth-1-ylimethyl-2-methyl-5-{1-{carboxy}ethoxy}-6-{A~{ 1-imino-
ethyl)piperidin-4-yloxyibenzimidazole;

1-{4-amidinonaphth-1-ylimethyl-2-isopropyl-4-methoxy-6-{piperidin-
4-yloxy)benzimidazols;

1-{4-amidinonaphth-1-ylimethyl- 2-isopropyl-7-methoxy-5-{piperidin-
4-yloxy) benzimidazole:

1-{4-amidinonaphth-1 -yl)meth\)l-z-isopmpyl-4-methoxy-6—{N~(1 -iminoethyi}piperidin-
4-yloxyibenzimidazole;

1-{4-amidinonaphth-1-ylimethyi- 2-isopropyl-7-methoxy-5-{A-{ 1 -iminoethyl)piperidin-
4-yloxylbsnzimidazole;

1-{4-amidinonaphth-1-ylimethyi-2-methyl-5-{N-{4-carboxy)benzylamino)-
86-(N-{1-iminoethyl}piperidin-4-yloxy}benzimidazole;

1-{4-amidinonaphth- 1-ylimethyl-2-isopropyi-4-(4-carboxypiperidin-1-
yi}-6-{N-{1-iminocethyl)piperidin-4-yloxy)benzimidazole;

1-{4-amidinonaphth-1-ylJmethyl-2-isopropyi-4-{carboxy)methoxy-6-{N-{1-imino-
ethylipiperidin-4-yloxy}benzimidazole;

1-t4-amidinonaphth- 1-ylimethyl-2-isopropyi-7-nitro-6-(N-{ 1-imino-
ethylipiperidin-4-yloxy)benzimidazole; i o

1-{4-amidinonaphth-1-ylimethyl- 2-methyl-7-nitro-6-(N-( 1-imino-
ethyllpiperidin-4-yloxylbenzimidazole;



e ?Eééiéﬂm% numuumnm AL, . rcTBsgnIG

-yl) et hyl - 2- net hyl -%- (°N- ¢1- P hoet hyl )p| peri di n- 3-ylroxybenzi m dazote; 1
- (4-am di nonapht h-1 -yl ) net hyl - 2- et hyl eﬁ-(N—( 1
-i m' noet hyl )pi peridi n-4-yl oxybenzi m dazol e; - (4- am di nonapht h-
) met h‘% -ethyl -5 S gl - i m noet hyI% pi per| di n- 4-yl oxybenzi m dazole; 1
( 4 am Hi gﬁl&ﬁ\ﬁpqp_htf!ﬂ -ylymethyi-2-isopropyl-5-{N-t2-carboxyprop-2-yliamino)-

-yl) et hyI Za-xﬂppmmekhvﬁplbMnl.g.lymﬂea{zmﬁangeper| di n- 4-yl oxybenzi m dazole; 1
-(4-am
- 3(/I ) et !l?“s”c')il h%h L yhmetyE iR ap v S EI BRI AIEY | oxy) benzi mi dazol e

- (4-am d| r@m&p‘lhltﬂmogthyl)pipendm-4—yloxy)henzam:dazole
- yl ) et {1y4. a&d&ww.w 1-Onh i -k 5H-BR% 5101 2-Bh B&k ki Mindiaof! OXY) benzi m dazol e; 1

- (4-am di nona
-yl) net hyl - B"HLH‘VT°e§Wt’NP‘t’EE"W'H6’QPW1"T“ﬁﬂZﬁ‘éT?"Gl n- 4-yl oxy) benzi ni dazol e; 1
-(4-am ﬂimmaﬁhﬁdwhttﬁ -yhyrhgthiZwyibthei-§- W(carl:oxymethv{)pnpendln-4~onxy)—
-i m noet hyl ) AL 1- (4- am di nonapht h-1
_yl) et hyl - W(' o sie %@ﬁpﬁp@ﬁlﬁ ‘% Poxy) benzi mi dazol e; 1
- (4- am di nonapht h-1-yl') net hyl - 2- pr opyl - 6- (N-(l-i m noet hyl ) pi peri di n- 4-yl oxy
) benzi m dazojee; 1The(¢.4> Burl AR Rherdin:
-yl) met hyl - 2- pr opyl - N- (1-i m noet hyl )p| peri di n-4-yl oxy) benzi m dazol e; 1
- (4- anmiHfronapht h- 1- yI)rret hyl - 2- pr opyI 6- (p| peri di n- 4-yl oxy)
benzi malazedisylede; - (4- am di nonapht h-
¥|4| gﬁ;tﬁygorﬁaqhepyl 5- (pi peri di n-4- yI oxy) benzi m dazole; 1
-yl) metfy# qoi%ﬁfm’aﬁ&ﬂ)b‘@%’& peri di n- 4-yl oxy) ben2| m dazole; 1
- (4- amirdiin enapiohr 1
-yl) met yI (ﬁ Wopyl 5- (pi peridin-4-yl oxy) benzi m dazole; 1
-(4-am ogb 1-yl) met hyl - 2- sec- butyl - 6- (N- (1-i m noet hyl ) pi peri di n-4-yl
oxy) be rﬂz"l isTpiglerintinyé pptionalyisubstitdied diyaipintisvethyl;
-yl) metdsyl h?drt?fe% p‘l‘gyl 5- (N— (1-i m noet hyl) pi peri di n- 4-yl oxy) benzi m dazol e;
1 -(4-amdi ona met hyl - 2-n-butyl -6- (N- (1
-im noéPFfi/f‘? Fd’?q‘FPﬂ’!CéP%(W%EPmﬁ'ZbI e; 1 -14-anidinonaphth-1
-yl) met hyl - 2- n- butyI 5-(N-(1-i m noet hyl )p| peri di n- 4 yl oxy) benzi m dazol e; 1
(4 am di nonlalpht hfh COX! %'um% 0'43613;:8 1(Ozses:eg‘{ % ethh¥ r(si Sg\ﬁonapht h- 1

-i m noet hyl ) pi peri | 0X enzi mdazo
-yl) net‘hwanﬂdt(vmmhﬂox'mwysqu\dbe tarbpxt-Grifett Hylinymhﬂm'nedmn-

4-yl oxy) benzd-m,g,ag,gg,emm,am;elmé4 am d| nonapht h-1

-yl ) meth é}‘? nocar bon L t(S’l[‘}l- (1-1m noet hyl eridin-

4-yl oxy")' WRDY syimpthyl: "”Pﬁ%"’ 6ﬁ?9 Fiyd W"ﬁ%f’ﬂr@a\ﬁﬁ’éﬁﬁ Psiiding is 0; Ais
met hyl ene; RfwahinbibenzibiBhmerer | ) Rl err] ;

12, A pharmaceutical composition usetful in treating a human having a disease-state

characterized by thrombotic activity, which composition comprises a therapeutically effective
amount of a compound of formula {I):

(r?),
N

N .
\ gl
| ~ N>_ {1)
§ A

wherein:



Forr) s mwtsonaer |IARINIMANNLHE - CCvonstern: Rerr) scmpoqman
-Rlerr]-(QORerr] or -C(ON(Rerr])Rlergd: Rlerr] and Rlerr] are

i ndependent |y hydrogen or nethyl; and R err] is a branched or straight
chai n al kyl ene. -86- 7. The conmpound of Caim6 selected fromthe

group consiigloig@;of : 1 . : - : .
o 1 TR R o0 e OB PR ) o v o
-i mi noet hyd")iphysesdedi tDRS or -NIRSIRS; _ o o
) ot R R ) Mg s o
4-yy| )- N {( arm nONEPIFSh Fhrehiy) aﬁtmﬂ]ﬁ%em’}yﬁ’dgﬁgﬁ§s015’.-~p@am°.dmmwaﬁwh- 1
AY' I) WEtl\[‘Y!s' (2:;i%{E’Yﬁfﬁgmejl\brédn\ﬁe;ﬁacygiynt?\%Eﬂﬂul)ogﬁﬂ%ikﬁid’f\e or more substituents
10 2 i nonnSREHES PBIHE IR torsarn g RTRTARAS GOV REh PN QIR
4-yl) - N- (2- ( metionniai¢1010R®) poBAS) atdmiRrhabizRMR-dmnok -R1°-CLOINIRBIR? and
1- (4-am di nonapgt .1 -yl ) methyl - 2-met hyl - 6- (N- (N -( 1-i m noet hyl) pi peri di n-
4-yl)-N (2-(carboXy) propyl)am no) benzi ni dazol e; and 1- (4-am di nonaphth- 1
-yi) met hyIR-BF husirqeph oF alkWoptipnally substitvtesiolt Ingl drsnqse sikistifuents selected from
4-yl') - N (2- ( carkogrilPEdMBi¥ting SMHalO hikEA ZiydicstdZakdky, &yl (optiohdfy SBEMALA Gy Qfkyt,
Claim3 wherel L 0o 31 s TEIMLENE L RG] 1o SOer i Rerrl e
nitro, -OR errYIoRy %r&?‘ﬁb’i‘r-’fep%, 3 C(%)oéﬁ%ﬁ ] e V?&;‘ Pty P ‘(ﬁ%ilb?’d’ﬁéil'l y
substituted by hyd@a) GRPeNAYR®, REEIORS,i-S(OMMARA®), Graikbxs dqntiopally ;subitiuted by S
R Gk O IOt e
substituted bymid@pwRindolv].jadamntyfi(prtidngiivisubstitytedityrialol gikyl, -N(RPIR®, -C{OIORE or
-C{OINIR®IR®), -CIOIORE, -N(RBIR®, -C{OIN(RBIR®, -CIO}CH,) ,OR? (where m is 1 to 4),
-N{RBIC(OIR®, -NIREICIOINIRBIR®, -N(REICINHINIR®IRS, -OPO4H, and -SRS;
R* is -CINH)-N(RBIR®, -CINHIN(HIOR®, -CINHIN(HIC(OIR? or -CINHIN{H)C{O)ORS;
each RS is independently:
hydrogen; or
alky! optionally substituted by one or more substituents selected from the
group consisting of halo, alkenyl, hydroxy, alkoxy, aryl (optionally substituted by
afkyl, hydroxy, halo, -N(RB)R®, -C{O)OR® or -C{OIN{RBIRY)}, aryloxy (optionally
substituted by alkyl, hydroxy, halo, -N{R8JR?, -C{O}ORB or -C{OIN(RE)RY), aralkoxy
{optionally substituted by alkyl, hydroxy, halo, -N{R8RS, -C{0)ORS or
-CIOIN(R®IRY}, haloaikenyl, cycloalkyl, imidazolyl, indolyl, adamantyl {optionally
substituted by halo, alkyl, -NIR®IR®, -C{O)OR® or -CIOIN(R8IR®), -CIO}ORE,
-N(R®IR®, -C(OIN(RB)R?, -CONCH,),OR® (where p is 1 to 4}, -N(RPICIOIR®,
-NIREIC(OINIRBIR®, -NIR®ICINHINIRBIR®, -OPO,H, and -SR®; or
aryl optionally substituted by alkyl, hydroxy, halo, -N{R®IR?, -C{O)ORE,
or -C(O}N{R®)R?; or
heterocyclyl optionally substituted by one or more substituents selected from the
group consisting of 1-iminoalkyl, -C(OJORS, -C{OIN{REIRY,
-CINHIN(RBIRT, -C(NHIN{HIORS, -C(NHIN(HICIOIORS, -R'0-C{OJOR®,
----- -R19-C{OIN(R®IR? and -SO4H;
RS is hydrogen, alkyl, -R*0-C{O)OR®, -RTO-CIOINIRBIR?, -C(OIR?, or aralkyl toptionally substituted
by aikyl, halo, -N{RBIR?, -CIO)ORS, or -C{O)N(R®)R®);



substituted by R[a“m'm l-imnoethyl); Rerr] is a branched
or strai ¥ 9%H lfﬁﬂﬂll ORW ed by -C(OORerr] or pbensenisss
(optionally substituted by -& G err]): and each Rlerr] and Rlerr] is

i ndependent |y hydrogen or net hyI : 90 The conpound of Cl aim 8 sel ected
fromthe group consisting of: (4 am di nonaphth-1 -yl)

nmet hyl - 2- net hyl - 5- hydr oxy- 6- (N—(l -i m noet hyl ) pi peri di n-

4-y| ox YA ehbi aﬁ?’ﬁﬁi’bF’é"'Q’I chgig alkwiecs supsvitgted by Jone or more substituents selected from

é%”h) Irr39t hylar arer@a\hwémérsﬁmmﬁawmw Lmtyh QXY roptidslding datsKhAGY by alkyt,

i
-( 4yamdenoh‘é‘§5ﬁ’fyh h%' N%ﬁﬁy#@gﬁt ‘HV?"V'S aralkery ke bAoAk eyeiqatkvLi i no-
et hyl ) pi per inidarol4l, yidoiyy, ) adeeraniyiriogdaralie subktituied- larhathi, BIkpER pYdrbxyl, -C(OJOR® or

pCr) 1 B96] 01408 gy RIS m“”ﬁ*@’?ﬂ@ﬁ@’;”*’. SR e ezl o: 1
- (4-ani di nofBhERR® ‘D'§'3 ?FéPWB é) ﬁ%&ﬁ'”@ﬂﬂfmcaﬁmmuén&lﬁoxy) 6- (N-(1

- lm) noeschwﬂ)gd@-apéns dusbeﬂdéfhl%yarbwhmxsia@p&reara;ﬂw a|61§} ani di gonapht h-1
-yl ) me - iyl ) pi peridin-

4-yl ox£ eR nzfsn"f‘%gé% B‘Feé'ﬂ b'a("ﬁxecfrﬁrgftﬁ'é%tacﬁ'ﬁf‘ﬁq‘v%"e

-yl) neombhamehgduv Beqepriiersal atrependydnp ragihaowackuticaiy( #tceprable excipient

- i m noglhyt) pi peridi n-4-yl oxy) benzi m dazol e; 1 -(4-am di nonaphth- 1
-yl ) met hyl - 2- et hyl - 5- ( 3- (et hoxycar bonyl ) benzyl oxy)- 6-(N-(1

-i m noet hyl ) pi peridi n-4-yl oxy) benzi m dazol e; - (4-am di nonaphth- 1
-yl ) met hyl - 23.met ,hyxlaetﬁod(&-t(eeﬁri@ﬂmmmbQWQeaseﬁstétB"cﬁﬂractenzed by thrombotic
-im no%a%b%l, )2& er| o - éé/_elenz m dazol é FI nonapht h- 1
-yl) e me % {’ fsﬁ?) Q?EBH%/H?TB‘E%%&'{) 8 "(N—e'("f aF’?ﬁ'?PG"“ca"V

et hyl )ﬁquevq emwnthybmnm farddatadlie; 1 - (4- anmi di nonaphth-1

-yl )met hyl - 2-met hyl -5- (1 - (am nocar bonyl ) et hoxy)-6-(N- (1 -imno- ethyl
pi peri di n-4-yl oxy) benzi m dazol e; 1 -(4-am di nonapht h-

1-yl) met hyl - 2- net hyl - 5- ( 1t #*{ yret hoxe/car bonyl ) et hoxy)-6-(N-(1 -i m no-

wherein:

nisOto 3:

A is a branched or straight chain alkylene, -C{O)- or -S[0),~;

R? is hydrogen, -OR® or -N{R5)RS;

each R? is independently nitro, alkyl {optionally substituted by halo, aryl, -C{O}ORE, -C{OIN(R®IR®,
-NtR®)R), -OR, -NIR7IR7, -N(R7IR?, -NIREIR®, -N(RB)CIOIR?, -C{O)ORS, -C(OINIR7IRS,
-CIONIR®IRS, or a heterocyclyt optionally substituted by one or more substituents
selected from the group consisting of -C{NHIN(RBIRS, -CINHIN(H)ORB, -C(NHIN(H}C(OIRS,
-C{NHIN{H)C{O)ORS, -C{O)ORS, -C{OIN(R®IR®, -R'0-C{O)ORS, -R'0-C{OINIRBIR® and
-SOgH;

R3is hydrogen or alkyl optionally substituted by one or more substituents selected from
the group consisting of halo, alkenyl, hydroxy, alkoxy, aryl {optionally substituted by alkyl,
hydroxy, halo, -NIR®IR®, -C{O)ORS, -CIOINIR®)R?), aryloxy (optionally substituted by alkyl,
hydroxy, halo, -N(R®JR?, -ClO)OR®, -C{OIN(RBIR?), aralkoxy (optionally substituted by
alkyl, hydroxy, hato, -N{RBIR?, -C{O)OR8, -CtOIN(R®RY), haloalkenyl, cycioalkyl,
imidazolyl, indolyl, adamantyl {optionally substituted by halo, alkyl, -N{R®JRS, -C{O)OR® or



?E Zy!a%p::l?ﬁ(r%ggﬂ?ﬁnil 3““?["@“‘%“&” - é (1 -(carboxy)et hoxy)P-Cg-n?KﬁmM%

(1-i m no- ethyl) pi peri'di i- 45yl bxy’) bénzi j,dazol e; 1 -(4-anidinonaphth-1

-yl ) net hyl - 2-i sopr opyl - 4- net hoxy- 6- (pi peri di n- 4-yl oxy) benzi m dazol e; 1

- (4-am di nonapht h- 1-yl ) met hyl - 2-i sopr opyl - 7- met hoxy- 5- (pi peri di n- 4-yl oxy)
beln)Zi m ﬂalz0'29E-cébmM@m-mmm%ﬂ?.hcmmm%as. -C(OﬁCHg}m_ORB twhere m is 1 10 41,

- nme -2-1 sopropyls- 4- 3 -lmn I, per i -

2y oxy) bensi rRiRRpE fidGofiRs LNparnhINRARS, Poth5d Sk,

-yl ) met hyR4-i2 -GiNEPRESIE®; TINMINIHQRE ScNigMIciomhaeCINHIN D QEnO8E:n-

4-yl oxy) benzig da eh,. - (4-am di nonapht h-1
-yl) met hye(lgaiéng't' {IQPL%M(‘ "(4- car boxy) benzyl anino)- 6-(N-(1
-i m noet hyl ) pihvdmogeti:#r 4- y|l oxy) benzi m dazol e; 1 -(4-am di nonaphth- 1

-yl) met hyl - 2- i 5QPsRiskiiry Subdiniéd B XYPsRRSrk dhfktitubns)deteetea (m(thd

-i m noet hyl ) pi peridi n-4-x|,o_x )Zb)en2| m dazol e; 1 -(4-am di nonaphth- 1

-yl') met hyl - 2-i sopr GERHP-BOFTRP BERYFrAeRYx [rascxyialkony. 2iv{opgonally substituted by
et hyl ) pi peri di n- 4- yalkgi ywydrexyz hatb daRAIR®, -G1OIGRE @ncithnmimIhtahviord (optionally

-yl )met hyl - 2-i soprqpyl .- 7-ni =6- (N-(1 -inj,N@ins 8 8108

et hyl ) pi peri di n-4- ﬁ?%?%‘%‘ﬂ%%‘%‘*ﬁ&é&ﬁ*&: nafo, RO, G082 S GOMRAIR®, aratkoxy
-yl ) met hyl - 2- met hy itopTionsiy subssityted by alkylnbygepxy, halo, -NIR®IR®, -C(OIOR® of

et hyl ) pi peri di n- 4- yE@¥NRBRAZ habdheendl, SycioalikylbhniddZoRd ddoiyi, ad | foptionall
PCT/ | B96/ 01496 - 88- P, Eycioalky ok byt adamancy! foptionally

1
- (4- ami di nonapht h- FU8RURTE X falo afkyly NBHRT. SIPIRRE or CAPKURIRP 012191 ani no) -
6- I( N- ( 1h- : m'znpet hyl—r)np:naérmmfn&mﬂl. EOWHbe;dqul d\&_@iﬂ-;;ai's 1lt0-4) A-Namfydioahapht h- 1
- met - 2-i sopr opybi5s - .
6¥( ?\I— (1- ?/m' noefhsl )"g‘?&p)ec??’é'lhkr?%l&f Wéﬂ%ﬁ i ﬁédg{zpo 35? aqd is(‘iz‘gm di nonapht h-1
-yl ) met hyl - 2- iasyh pptispgily- Sibgtiuted by alkio hydsordvy halaniNRPIR?, COIPRSL
-i m noet hyl ) pi peri ¢ (@mk9a® bbenzi m dazol e; and 1-(4-am di nonapht h-

1- yI ) et hyI ) 2}\%;02%':!\;150})&(')\#5‘1\? nglg&)& ergegyhtynle)opl 0% éucti:;ti;]t;sﬁr;tx lsglé%gd_ from the
group consisting of 1-iminoalkyl, -C{O)ORS, -CIOINIRBIR?,
-CINHINIR®)R?, -CINHIN(H)OR®, -CINHIN(HIC(OIOR®, -R19-C{O)ORSE,
-R10-C{OINIR®)R® and -SO,H; -

R is hydrogen, alkyl, -R'%-C{O)OR®, -R10-CIOINIRBIR®, -C{OIR?, or aralkyl {optionally substituted
by alkyi, halo, -N{R®)R®, -CIOIORS, or -C{OIN(R8JR®); _

R’ is a branched or straight chain alkylene substituted by one or more substituents selected from
the group consisting of halo, hydroxy, alkoxy, aryt {optionally substituted by alkyl,
hydroxy, halo, -N{R&R?, -C(O)ORSE), aryloxy, aralkoxy, alkenyl, haloalkenyl, cycloalkyi,
imidazolyl, indolyl, adamantyl {optionally substituted by halo, alkyl, hydroxy, -CtOJORS or
-NiR%)R%, -CIOIOR?, -NIR®)R®, -CIOIN(R®IR®, -CIONCH,) OR® (where q is 1 to 4),
-N(R®)CIOIRE, -NIRE)CIOINIREIR®, -N(RBICINHINIR®IRS, -OPO3H, and -SR®;

each R® and RY is independently hydrogen, alkyi, aryl or aralkyl; and

each R'? is independently a branched or straight chain alkylene;

or a pharmaceutically acceptable salt thereof,

14, A method of treating a human having a disease-state alleviated by the inhibition of
factor Xa, which method comprises administering to a human in need thereof a therapeutically

effective amount of a compound of formula {}:



6-(N-( 1-im noethyl) ) ben2| m dazol e. 10. The conpound of
Cl ai m 3 whwer sV143M .Blm”ﬂﬂmllﬁﬂwm Rlerr] is - N(R[err]phlﬂ;, err]
is -C(OORerr] or C(O)N(R[el"r]fR[’err] Rlerr] is 1-7sopropyl: err%Q[

-C(NH)NH[err]; Rlerr] is piperidinyl ogkijonally substituted by
l-imnoethyl; Rerr] is hydrogen; and each R err] and R err] is
| ndependent|y hydrogen or net hyI .11, The conmpound of C aim 10 sel ected
fromthe group consisting gfy 1 -(4-am dinonaphth- 1
-yl) met hyl - 2-i sopr opyl - 4- carb 2 ¢N-(1 -imnoethyl)piperidin-
4-yl am no) benzi m dazol e; and i *nonapht h- 1
-yl) et hyl - 2-i sopr opyl - 4- am notgFberyl - 6- (N-( .1 -itinoet hyl ) pi peri di n-
4-yl ami no) benzim dazole. 128' A pRargfaseut Noal  conposition useful in
treating a human having a di sease- st at{é 8fized by thronbotic
activity, which conposition conprises a~herdpeutically effective anount of
a conpound of fornmula (I): [err] wherein: WO 97/ 21437
PCT/ | BORhdpdiA96 -89- nis 0 to 3; Ais a branched or straight chain
al kylene, -C(O- or -S(Oferr]-; Rerr] is hydrogen, -OR err] or
- N(R[ er'}'f)q:l["e"r'r] each R2 is independently nitro, alkyl (optionally
SU?SRE i tAlis&jbrblychbﬁsttréigmkham G(k@%sgl[?[-ercﬁ Té[ -S) N RE eR[r r]) Fg g{ r], |
-N erJty % N err err], -N err err],

-N(R[er‘%]% g,?H ‘°'T\|(‘ifz[ﬁ"{i'3 (O Rerr], -C(OORerr],

- C( O) N(RERPf J9) anc}enﬁv GIO) MY (etiohpiR] sibsituted by hakectret eLPORPL -cipNRhHEY, | y
subst i t ut ed Ryaspe, -BRS rmw;wh@:h J&ﬁxﬁel ﬁ(ﬁb%?ofgbno%;%?sq R i sting
of g R Ml

eterocyclyl optlonafly subs ituted by one or more subst:tuents
selected from the group consisting of -CINHIN(R®)R®, -CINHINIHIOR®, -C{NHIN{H)C(OIRS®,
-CINHIN(HICIOIOR®, -C(0I10R8, -CIOINIR®IR®, -R10-C{OIOR®, -R1O-CIOIN(RBIR? and
-SOgH;

R3is hydrogen or alkyl optionaily substituted by one or more substituents selected from the group

consisting of halo, alkenyl, hydroxy, alkoxy, ary! {optionally substituted by alkyl, hydroxy.

halo, -N{R®)R®, -C{O)ORS, -CIQINIR®IR?), aryloxy {optionally substituted by alkyl, hydroxy.,

halo, -N{R®JR®, -C{D)}OR®, -C{O}N{RB)RY), aralkoxy {optionally substituted by atkyl,

hydroxy, halo, -N{R®RZ, -C{OJORBE, -C{OIN(RBIRS), haloalkenyl, cycloatkyl, imidazolyl,

indolyl, adamantyt (optionally substituted by halo, alkyl, -N(R®IR3, -C(OIOR® or

-CIOIN(R®IR®), -CLOYORE, -N(RBJR®, -CIOINIRBIR?, -CIONCH,),,0R® {where m is 1 to 4),

-N(RBICIOIRE, -N{RBICIOINIR®IRS, -N(REYCINHINIRBIR®, -OPO4H, and -SRE;

R* is -CINH)-NIR®)R®, -CINHINIHIORE, -CINHIN(HICIO)R® or -CINHIN(H)CIO)ORS;
each R® is independently:

hydrogen; or

alkyt optionally substituted by one or more substituents selected from the
group consisting of halo, alkenyl, hydroxy, alkoxy, ary! {optionally substituted by
alkyl, hydroxy, hato, -NIR®JRS, -CIO)OR® or -CIOYNIRB)R®), aryloxy {optionally
substituted by salkyl, hydroxy, haio, -N{R®)R®, -C{O)OR® or -C{OINIRB)R?), aralkoxy
{optionally substituted by alkyl, hydroxy, halo, -N{RBJR®, -C{O)ORS or
-C{OIN(RB)R), haloalkenyl, cycloalkyl, imidazolyl, indolyl, adamanty! {optionally
substituted by halo, alkyl, -N{R®JR®, -C{OJOR® or -C{OIN(R®)R®), -C{O)ORS,
-N{R®IR®, -CIOINIRBIR®, -CIONCH,) JOR® (where p is 1 to 4}, -NIRBICIOIR®,
-NIR®)CIOINIR®)R®, -N{RB)CINHINIR®IR®, -OPO4H, and -SRS; or

aryl optionally substituted by alkyl, hydroxy, halo, -N{R®IR?, -C{O)ORS®, or -CIOIN(REIR®; or



G N Gy ”:!’mwm%m Wlecorwmer e —_—
-Rerr]-CCOR e )R err] and SCIer ﬁfr err
hydr ogen or al kyI optl onal Iy substitut edgb_y one or nore substituents
sel ected fromthe group consisting of halo, alkenyl, hydroxy, alkoxy, aryl
(optionally substituted by al kyl, hydroxy, halo, -N(Rerr])Rerr],
- IC(k OI) CRL e (r]I r], hﬁﬁ'@rM\R[Oaﬁdr]a)Htmsﬁ}:)ed bgropk ©X mo(e)qmb'smnahk ¥el6dtbs troinlthe grdap
al kyl, hydroxy, ha r
-C(ONRerr])Rerr S'SM P{ H')' kg{ &‘m?’g u%sﬁ u‘t ed by al kyl, hydroxy,
halo, -N(Rerr])Rl e Q'HN mqnoa o gmmramq»m eﬁﬁmmmﬁ oal kenyl |
cycl oal kyI i m dazolmp.c@mwmslanda ntyI (opt| onal Iy substituted by hal o0,

a&ﬂg) O?[ QJQ)EQ é"i'ﬁ"] IF-?[ %?i .@( R)ﬂ[qg %%)g f\]r)rr ;r)alkR\;lEi‘optsonally substituted

- C( O (CH er r] )[:\ealk\]l,CFqlter—NQR (ﬂﬁh@t@)omﬁ & -a:(o:m(a#)a% N(R[err])C(OR[err],

- CRI[ :; ; ] ih;l-’[:‘(es% rghgé gnu QWE Aaﬁlm%%ggt}%ﬂ% N Rk[er rlleis%@g%nfs selected from

- C(NH) N( |'|) OR[ e‘*‘F]g“’“p@N‘ﬁ‘N@Hf 0le) rfdeay | alixy - @Y NBPIORIYC(LBS BRfedrty] alkykac h
Rlerr] is i ndemgrsi@nhdiy,: thmeogﬁmon@f a?chlSéé' arBiRbky ARk, r?a%bQ&Lh :Uéﬁ%a{g\é( one

or nore substituy nts selected fromth ?rou consi stin
V

hydroxy, al kox§"dez9'yh agl¥y i adAmery ‘QQFB@?‘ t YPEUISY by IhRipt g"“f‘\y’ébf"(ﬁ‘k’?’ -¢el
-N(R{ er 1]) R er-NA®R(-C)@BIRE; NIRUR®, -GOBHARIAL, ecrd:)d%{zﬁjfg)rwhaa Wliox¥o 4),

(CC)I(OtOI) CC)Jg[alalr?/ Suwggm Iﬁ?(ﬁ“)ﬁit%ﬁﬁtnﬂyﬂﬁy%@%gﬁpﬁﬂ{(n@;% bpti-@naf %/%&bstl tuted by

al kyl , eRETeayy Pydrgasns aikyl,-anp @ @Rfket: Bihd or
g( ) N§ Rl[&bn hzqs@ricfe%éndehgl fefltak?w Ia[)s@ré}hqa&kwmehén ﬂl?éfl yl, 3 k{ldol %/I
adaman optiona substitu al . . err err
C(O)O?%lerh‘ﬁ‘gma-c U% R Bearey's g7 y ?’Ffé)’p C(O)CR[err] -N(Rlerr])Rerr],
-CCONRerr])Rerr], C(O)(CI—I[err])[err]CR[err] (vvherepls 1to 4),

o)) R A o A G LT 4 e e g o
opt i onal |3/£08RgERY ¢ PE!EP'Q)Q al kyl, hydroxy, halo, -N(Rlerr])Rerr],
-C(OOR[err], or -C(O)N(R[err])R[err]; or heterocyclyl optionally
substituted by one or nore substituents selected fromthe group consisting
f 1 -imnoalkyl, -C(O)CR[eM]) C(O)N(R[err])R[err]
CINH)N(R[err])Rlerr], -C(NH N -C(NH)N(H C(O ORferr],

[ R[err] an? SHerr]H Rerr] is
y R}[err])R[err]

t
:R[err]-C(O)CR[err], -Rerr]-

ON

hydrogen, alkyl, -Rerr]-C(O QR rr] RLeL T
-C(ORerr], or aralkyl (optionally @ di by al kyl, hal o,
-N(R[err])Rerr], -C(OOR[err], or -C(ONR~e )R err]);
wherein:
nis O to 3;

A is a branched or straight chain aikylene, -C{O}- or -S{0},-;

R' is hydrogen, -ORS or -N(R3IRS;

each R? is independently nitro, alkyl {optionaily substituted by hato, aryl, -C(O)OR®, -CIOIN{R®IR®,
-NIR®IR®), -ORS, -N{R")R7, -N{R7)R®, -N(RBIR?, -N(R®IC(OIR?, -C(OIOR®, -C(OIN(R7IR®,
-C(OIN(REIR®, or a heterocyclyl optionally substituted by one or more substituents
seiected from the group consisting of -CINHIN{R®)R®, -CINHIN{H)OR®, -C(NH}N{HIC(O)R?,
-C{NHIN{HIC(O}OR3, -C(0)OR?, -C{OINIR®RY, -R19-C{O}ORS, -R'O-C(OIN(RBIR® and
-S05H;

R3is hydrogen or alkyl optionally substituted by one or more substituents selected from

the group consisting of halo, alkenyl, hydroxy, alkoxy, aryl {optionally substituted by alkyt,



\QgT? T’E;Séféf.mmgo- l&lllll M"IuM"JIMLhed or straight chainpalky 5;',;3% t
i sting

substituted by one or* ndretsubstituents sel ected fromthe group c

of hal o, hydroxy, al koxy, aryl (optiomglly substituted by al kyl, hydroxy,
hal o, -N(Rerr])Rerr], C(O)CR[err]) aryloxy, ar al koxy, al kenyl,

hal oal kenyl , cycl oal ky I I m dazol I ndol yl, adamantyl (optionally
subst i t ut ed hegrokalhelo, eutk'img -ﬁy:uaai/ycx applaxyy (apiondiy Rty dRhyesiky)) |

® r
g(( Og SQ[;[ g; ; ]1\ yd OM&TLW ﬁt?%’a\r’@bWRgﬁ%ﬁpﬂ L]E;a%ﬁr Hpnonajl &bé ﬂred by]
-N(R[err]) CE e m Sk B rqPOHRPRRY N‘@*#em'Rf»@ww
;1 C];‘q err] H[ Gﬁrﬁizoﬁrl) dndoSR[aﬂérh}myle(fﬁﬂhnB[ved'ublutaﬁd biRhEb! ik, Sgtﬁ’ﬁ'@gwl
rogen, a S ependen
b)r/ancﬁed or é‘ﬂ"‘“@hy" Ccﬁch%[ I)g?fee%g&%nbﬁﬁ@é%’&h? Ralw p’ea{E éfebf“gﬁl e salt
t her eof ; anecNi8 )maBﬁaum?tct@mtﬁé}nﬁcvm&mwmmﬁ% pOHDgHztaheFS'&f 13. A
met hod pefs JCHEAINIEYR® - wmnl i rm@m %x@:ﬂhﬁﬂéﬁf*été‘(&%t@thﬂf Bfde@! | zed by

thronbotic .activity d conprises adm ni ster| ng to a human in
need tﬁ%ﬁhe%f'sé‘d‘???éf‘ea‘ﬁ@utlcal I y effectlve amount of a conpound of fornula
(I): [err] Wﬁgﬁhﬂm nis O0Oto 3; Ais a branched or straight chain

al kyl ene, - )

-N(R[err]) Qr t'onau‘é ﬁ‘gb%{u?e'“yndd‘g %% é%ﬁbﬁt'ﬁ‘fg'ftf Bge“é?%v%%%'?qurf’%al ly
substituted by hednsistiog 9f hato, @(k@)\GtEVGW?,, alka@(/.()rw({ﬂ[tenalﬂy)sﬁbmtﬂt}d by alkyl,

-N r6
NEE[[:”HE[[:V””’ ?%ﬁé;jl«é:&t(%@wdﬂ)ﬂ%ﬂ:m %&&&@% wer])Rerr] .
-C(ON(Rerr]) R[%Hbﬁj ‘edrbv F'aéwalﬂ NBtRong Q’9 sa'b§iqlb'm°b°8! [#gatkspe or

méE ﬁl H)S KI?SRE it u]e)nt &pﬁ@iampklﬁﬂtﬁutﬂ?gptd%[lc ,GiyGrdRy, cram% r’fﬁl&mg nggy%ia or J,,
err OINIRBIR el ig420) 1 [dbtionatly
g[( Elr_l)r i\l ( ED( 8§ &[Ogﬁpjumﬁm el(( ﬁl %ﬁg@@% ¢r]£ri1§££89  eBO)OR®. Rlerr] is
hyflrotgeg ]9r al mm:mﬂ . OO RS ROLEIONCH L ORSHWRRE pGd 1 w&ﬁdﬁcuh)&idxh?ﬁnt S |
sel ected from i n roxy, alkoxy, ar
(optionally subs&‘ﬁ@%@&r&g i@ﬁm&ﬁ@h\‘%gbg Rg%’éf Q/"IQ('\ﬁfPet"F] ) é[ err], : Y
- C(O) OR] er riryl op@pr@yiNeRistitutdd B akyl] Hydraxy yhato yNEEBP] DR, substituted by

al kyl, hydroxy, &at ,thﬁafg,rr])R[err] -C(OORerr],
C(O)N(R[err])R[err ar al koxy éoptlonally substltut ed by al kyl, hydroxy,

hal 0, -N(R] ?'f‘)VR[VbPWt]*’"a“VG("eg'm’qe b 1one oranedeIquitiyents) sRegtedt [fpm thal oal kenyl |
cycl oal kyl, i m daae sdnsistidtdst Viminaattanerd)IRE arbingrRBkY Yy substituted by hal o,

al kyl', - NCRLerr ] Lghghidens, L fRIre] Ohmnnciorone, -r1o.ciorore,
-R19-CIOIN(RB)R® and -SOgH;

R® is hydrogen, aikyl, -R1%-C{O10R8, -R10-C{OINIR8)R®, -C(OJR?, or aralky! {optionally substituted
by aikyl, hale, -N(R&IRS, -CIOIOR®, or -COIN(RBIRY);

R7 is a branched or straight chain alkyiene substituted by one or more substituents sefected from
the group consisting of halo, hydroxy, alkoxy, aryt {optionally substituted by alkyl,
hydroxy, halo, -N(RB)R?, -C{OJORB), aryloxy, aralkoxy, alkenyl, haloatkeny!, cycloalkyt,
imidazolyt, indolyl, adamanty! (optionally substituted by halo, alky!, hydroxy, -CIO}OR® or
-N{R®)R?), -CIO)OR®, -NIR®)A3, -CIOIN(R®IR?, -C(ONCH,) OR® (where q is 1 to 41,
-N(R®IC(OIRE, -NIRBICIOINIR®IR®, -N(RB)C(NHINIRBIR®, -OPO,H, and -SRE;

each R® and R? is independently hydrogen, alkyl, aryl or aralkyl; and

each R'® is independently a branched or straight chain alkylene;

or a pharmaceutically acceptable salt thereof.



97721437
PCT/ | B96/ 01496 -91- -C{O N(R[ e
'-C(ON(Rlerr])Rlerr], -0(O)(CH
-N(Rerr] ) (O Rerr], -N(Rerr
- (R[err])C(NH)N(R[err])R[er ], -OPderr]Herr] and -SR[err]; Rerr] is
-C(NH) -N(R[err])Rerr], -C(NH) H)OR[err] -CANHNCH C(O Rerr] or
-C(NHN(HC(O OR[err]; each R e r]gthpmdzpendently hydr ogen; or al kyl

optional Iy substitut ed by, one o S sel ected fromthe group
consi sting of halo, al ke&" e assc??’gofgcmr LAdtﬂ?cm (opt i onal 'y substituted

by al kyl, hyﬁ‘ﬁﬁ?ﬁa‘/ C}?gqogstrarqsu(tpg eqtivihy) ¢ the pr]mpou@(sg}fgq[lg\femorbqowards tactor
hcl( O NCR, eﬁrbr]an[aad fidsbe pREnih &js abfiator OMRE AckivisistDHErk ube@tingaYas ah kiitlal raliwdr oxy,
a ar al kox
(opt onal(cﬁVa GBS E1etR uf"Ldtf AYE ﬂ by W‘%G?ﬂw%ﬁgl\{éﬂ‘gﬁ\f%% P '3"}5%381"?1 Y
-C(O ﬂ%?¢} 3405 @ @)tN(alﬁcéafre}ﬂ)rRPm cqejflclehmfcﬁlzﬂ% Y.cycl oal kyl, inidazolyl,

i ndol yl gea SdunloRPt i onal Iy substituted by hal o al kyl ,
-N ) - - O N , -C(O :
-NEE[[iié%%ﬁlﬁfm«.@%%@%%@ (Rer)Rerel), - GOE et e s
Is 1 toAskpy buftfR[err] )C(O R err], -N(R[err])C(O)N(R[err])R[err],
-N £ ~ . |

(fgerr]) C(%{Dsnbkﬂsﬁ&{ ] &ltf[ 2. Eﬁga} L, 'dL,%ral/o a&gﬁvgﬁr@ﬂy%f; ary

optlonallys tituted roxy; hal o; err],

C(O)CR[err] 5(5@) N(R[err])R[err] or heterocyclyl optionally
substi t&tzedeéamnﬁ/m Rekeal@vi@bs:ubsti tuents sel ected f rom the group consisting

f1-- .

OC( " :\I EnRFg?Jr‘ fg$t§;()@ s ukﬁ%og%@% f(‘?r{ %M{féz BRI B0, rorking |
-R[ ert] - C( O oRuer {3%): 1 'P‘}‘"C?\EMN(HSW ytieRpearped I e S®).err |H, Rlerr] is

hydrgen, al kythan mmrnriac@(s@lm Gtdrdd, at <8RS tinforicing Ghidbidn @XT: h kb R§ml o

-C(ORerr], 4d)nlY\m9s| O§"Eg[)pt onallymsu stituted by al kyl, halo,

-N(Rerr])R[err AT RO NRerr])Rerrp); Rerr] is a
branche® or Wumantighye sém:mat fopivatorcltRA) fEwe chainedSigrpal stask eelutipor & madrist i t uent s

sel ected fr ogbreddgr BOOL PwérRIRG bditioR 920! 158! RymDdeRy Youttatl &97&; Rfr?Jr Yé use).
er I’

t bst t t hal -N(R[ &

( ‘é? ) Ry S Sene b eatmatia denac (RSO 00 e Sy omt iyl
zolyl , $2ﬂ2@|¢§¥8 asseid stoak yeiutoopé mbhialdHyO ssttre et 420 trebriting mmri«(mkw ,

hydroxy - ffep,l(R[err])R[err]) -C(OOR[err] -N(Rerr])Rerr],
FERGER cmdctsict Bl Sy eT A S
-N(Rerr]) C(#4): N(zmerM:]u)ﬂ{aebm]feﬂ -OPderr]Herr] and -SRerr]; each Rerr]
and Riegr] i§:igRdRRCRISH bokk DoteHoRIFT mndth ko, sHrid erUocBLBdRY soiu@idax):

25 1484 pM in assay buffer}.

{All substrate working soilutions were prepared on assay day 5.)

1) R er)OR[e”%:f_ MR SHERT

r er
e [e

) C(O) NCF err]) rr]
N(

r

Standard inhibitor compound stock solution:
5 mM in DMSOQO, stored at -20°C.
Test compounds (compounds of the invention} stock solutions:
30 10 mM in DMSO stored q‘t -20°C.
Assayv procedure: .
Assays were performeg in 96-well microtiter plates in a total volume of 200 pl. Assay
conducted in final concentratich of 50 mM TrisHCI, 150 mM NaCl, 2.5 mM CaCl,, 0.1%
polyethylene glycol 6000, pH 7.5, in the absence or presence of the standard inhibitor or the test
35 compounds and enzyme and substrase at following concemrat:ons' {11 1 nM factor Xa and 164
HM S2222: (2} 20 nM thrombin and 300 M $2302; and (3} 10 nM tPA and 371 M 82288
Concentrations of the standard inhibitor compound in the assay were from 5 HM 1o 0.021 pM in 1 o
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each R[err] I's independently a branched or stral ght chain al kyl ene; or a
phar maceutical |l y accept-abl e salt thereof. w@% O0f treating a
human havi ng a di sease-state all eviated by the I'n ?.mt-’ef-mXa

whi ch nmet hod conprises adm ni stering tg.a human in need thereo

t herapeutically effective anount of a conpound of formula (I):
PCT/ 1 B96/ 01496 -92- wherein: nis O0to 3; Ais a branched or straight chain
al kyl enete 3 @u@n. Eancerg(aty] efrthg test Rimpouidsiirs thiapelsey eically CREdron] 1G#M to

-N(R[ er r p ok w.&k 1 t@@qjhutﬁh.eﬁ:ﬁr] poteht kd30EARRURIAL thé cBhdeh@ationd daeh if ARtARAIA ¥V

bstituted | ynm .. -C(O
NCRg r 1 1ERY B el 190 b S b ! YOG et i ol .
- N(R[ er r $upRfrae m}ncemN(ﬂREse“ﬂeﬂ' PE(@)dRtemel Ky, vB(E) WRErethe presenChSpiNesidaions.) Rl err ],
-C(ON R[;\gsra?,] )‘,g;g%,rf;,meggt %Mgﬁgm\wl optionally substituted by one or

nore substituents selected fromth group consi sting of

"N NC R er rTHFES79P, 0 (Y NAAS-pr8rion oL REIPAJeR) P sovsions
- C( NH) N( if)oB450 @b pdttant rest &n{Poifse @ nM stbdkQohibscwért yurther d‘ll].xted to 0.1 or

-Rlerr] - %Q)m oqul;J faftoB{(EHSLv} @"M" %é Ll)egir taon]of %@gco su %JH{n Rlerr] is

hydr ogen or al kyl I ona stit one or nDr Gent s

sel ect edsdiytigns tape bgPéEﬂ?‘ é‘lﬁﬁﬁ%‘?sé’cf ﬂﬁgﬂ*@mh'a%qymoa# wih Blomek oG ley Multiplodry, ar vyl

(opt imnakbaj :§§b8&dpt\b'éll€iﬂht&k)’as&bllﬁws. hydr Oxy, halo, -N(R[err])Rerr],

alch?l) ml[‘l)Fla r]OXPrepahe (E&}I)\&Ltj %)by Iﬁ?ut%g d CﬁPltsltchall tlr.a)“ZSBlilnbasstsl fut ed by
-C(O N( R err]9tR{eernr2] #)tepsar‘aﬂokWanr(doﬂ)m 8dal |y substituted by al kyl, hydroxy,

hal 0, * - NfgR[ em]aﬁﬂn%l’eul five s@&é@hﬁﬂaﬁ‘é f1l3) of@(eQb ;f?d‘tfolw)(t!%[o‘i;‘JUfln)eack'al oal kenyl
cycloal kyl, im dazol adaman E;t | ona substituted by haI o,

iyt X Ry PPFRREY | A Bl osetsiaten fosp por S REET 1) sseay.
-C(O U?[ étanqlqrd ml\ip@re:om}aytﬂdéﬁ M stol} §) n(JlRpecqn}r):lR[mm't]\rough the same dilution

- O (CHigpd 19 tLS‘JerJeQ%LS‘HdovéYM?%s? JH.A oings. 10 4), -N(Rlerr]) C(ORerr],

-N O N - N NH) N
REEA NG i el GO PG AL N

- C(NH) N wmm 19 uM-@ONEINH) B(eGHIRERT to]misrotiteChibled NithlBBHEk GRMER04.; Teaash
RLer 1] T Svah RARRIBEISL izy Y WeAghe Botufln @ik lon BBl B 2045 US|, guw‘nsd by one

or npre substituen ?roup consisting o al kenyl ,
hydr 8%y, Sa¥tionx wereipsubated, gt srohient tamperatuse far J0dwinyses- )
To the solutions was added 50 uL of substrate working solution (4X) with Biomek or
MP204.
The enzyme kinetics were measured at 405 nm, at 10 seconds intervai, for five minutes
in a THERMOmax plate reader st ambient temperature.

25 Calculation of K; of the test compounds:

Enzyme rates were calculated as mOD/min based on the first two minutes readings. The
IC5, values were determined by fitting the data to the log-logit equation (linear} or the Morrison
equation (non-linear) with an EXCEL spread-sheet. Ki values were then obtained by dividing the
IC5o by 2. Routinely, Kilfactor Xa} values lower than 3 nM were calculated from the Morrison
30  equation. .
Compounds of the inv'ef:;ﬁ;:n, when tested in this assay, demonstrated the ability to inhibit
hwman factor Xz and human t’hrombin.
EXAMPLE 13
{/n vitro gssay for Human Prothrombinase} -
35 This assay demonstrates the ability of the compounds of the invention to inhibit

prothrombinase. Prothrombinase (PTase) catalyzes the activation of prothrombin to yieid
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al ky’Iq', hydroxy, halo, -N(Rlerr])Rerr], -C(ORerr] or
-C(ONRerr])Rerr]), aryloxy (optionally substituted by al kyl, hydroxy,

hal o, -N : O -C(ON !% I

(gpgl onal( :?)[/e;LL)SE[ te[l'[ ]ed b)?( al) E];l[erH/d(;r “ ) E%L %g{i\iﬁ$ﬁég_}koxy
-C(OOR[err] or -CCONRerr])Rerr]), 'haloal kenyl , cycloal kyl, i m dazolyl,
i ndol yl, adamantyl (optionally substituted by hal o, alkyl,

-N(R[ er ffr}aélﬁ{r@ﬁ 1Y plus dekorbtaRliet mbiz&thrombin(s edSh@Fhddldrl. Eftlid dssay t%pl

Bhecrtteert o comet cie e ol chitetE

- N( R[ er Piodaiedliy ki RiecarolirRff armoinpin-{@PEf time |blefegron]a thrpohbinSRindard kyurve nMavsy |
Opt | Onaln{db!ﬁklpsﬁdr Tybke@Indidn 6# ﬁgﬂ'w bR cmh@&uﬂds 5NRdnGdrkibn, %?{ ra]ctr\nty

i err -93- haterocycl opti onal |
subs lﬁaég"‘ﬁV"‘Ef’n%V ‘8%""&&% %’“E’ ye y' op y

lghts sel ect ed fromthe group consisting

of 1|mM:m@kyl -C(ORerr], -CCONRerr])Rerr], -C(NHN(Rerr])R err],
-C(NH) N err], -C(NH)N(H C(O) OR[err], R[err] C(O)OR[err]
R[err]%%(R[err JRlerr] and -Sgerr]H R&grr IS drogen, al kyl,
-Rlerr]-'¢( 0 tmpmﬁafwr VR[*aewrm@e@TﬁeW@mej Ry HCV &erﬂp soferrorar al kyl

(g?t | &?al |y siohfd/int i mi%tgwc&bkylt;nm keatig, storklf E%[-eovd%R[ eLr] - Ol) CR[err], or

err e r t chaln ene .

subsq,)%) i tll?'Eed bLR{’)" éc%r X?ng‘zvme %es [? ﬁ? %Fge os't‘[ f"? Rvr9ns 3#‘5{!59’8@&@ sting

of hal o, hde%fiybUf&I'k\&WUt%M stoesgtat HRSCI y substltut ed by al kyl, hydroxy,

hal 0, - N(R] elihiRbirdmbin GHQAERRRRIHeb) Lab 2 CH0RRA ooarmrmﬁwmah kenyl

hal oal k I d t I
cabst i+ ut oo’ BYFLADS SRR Ak i dyeydeped r?ﬁa o goBEer 1 1) R err])
-C(O OQ[%P&DPO“MN(’W%WW@E er r] -C(ON(Rerr])Rer Iy
-C(@s(CH err H:lﬁ@&é's]c (Riiskec, ?vﬂ P rehcﬁv@odtﬁc%mo?{%]rae%@ Bh&itddl -

- N N

ot o LB B o b %@W% P E L C I,
hydr ogen, al Ridsphaidyt|setine (AvaitiPolar Lipids, m:achatwsp i s independently a
branched or stral 9 ngiahin@lidine Biined fro HPA SHRELUbIC Bldel iR} 20! € sl t

t hereof . 15. A et hod of i nhi I ng human factor Xa in vitro or in vivo
by the administra®®¥h of a conpound of fornula (1): [err] wherein: nis 0
to 20 A is aphssphmidgCholinedvaiticiatar Cibias,incl) Gatk @88457):C(O) - or -S(O[err]-

50 mg/mL in chioroform, synthetic 16:0-18:1 Paimitoyi-Oleoyl, stored at -20°C
under nitrogen or argon.
Spectrozyme-TH {American Diagnostica inc., Cat# 238L, 50 gmoles, stored at room
temperature) working solution: Dissolved 50 gmales in 10 mL dH,0.
25  BSA (Sigma Chem Co., Cat# A-7888, FractionV, RIA grade).
Assay butfer: 50 mM TrisHCI, pH 7.5, 150 mM NaCl, 2.5 mM CaCl,, 0.1% PEG 6000
(BDH}, 0.05% BSA {Sigma, Fr.V, RiA grade}.
For one plate assay, prepare the foliowing working solutions:
1. Prothrombinase complex:
30 {a) 100 uM PCPS xgz.s pL of PCPS stock {4.36 mM) diluted to final 1200 gL with
assay buffer. :
{b} 25 nM Human factor Va: 5.08 ul of Va stack {1 mg/mL} was diluted to final
1200 ut. wifﬁ"sassay buffer.
{c) 5 pM Human factor Xa: Dilute Xa stock {0.281 mg/mL} 1:1,220,000 with assay
35 buffer. Prepare at least 1200 ul.
Combine equal volumes {1100 ul) of each component in the order of PCPS, factor Va and

factor Xa. Let stand at ambient temperature for 5 10 10 minutes and use immediately, or
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R[err‘] I's hydrogen, -ORlerr] or-N(R[err])Rerr]; each R2 is ind :{.dently
nitro, alkyl (optionallsy substituted by hal o, A @H]%)é
-CCONRerr])Rerr], -N(Rerr])Rerr]), %Em- err])R[err]
-N(R{err])Rlerr], -N(Rerr])Rerr], NR[err])C(O)R[err] O Rerr],
C(O)N(R[err])R[err] C(O)N(R[err])R[ Pr] or a heterocyclyl optionally
substl tuted by one or nore substituents sel ected fromthe group consisting

of - C{ NH) N( R[ gfelin Fge%rfnb to arkbibiit Nf &efole use(NH) N(H) C(O) Rl err],
A

N R B e AT v A AL I S o

hydr ogen or abvhylassaptbutﬁﬂal |y substituted by one or nore substituents

sel ect ed af rorrb_glam %?A:!rﬂs&‘?%ﬁhét 'orwmefo\fA%% eoekgﬁwlsa oY 96,90 asBh KRG, ary!

(optionally substituted
PCT/ | B96/01498-20Y- Spﬁsftﬁzbfzvmﬁé% butfegt IQ[‘B* P PRPETH gtock Erfiatyset-36 mi of
-C(O N(R err] p&neut EDYA/assry baffey. (optional ly substituted by al kyl, hydroxy,

hal o, -NgR[ erk; % %Lrﬁ ‘;,_Jnas%%@ﬁg{ﬁl‘ve%@N(R[err])R[err]) ar al koxy

(optlonalf stitute I OX hal o N(Rlerr])Rerr],
-C(O OR[ er r] Pteexfe)aN(qQ['%& ﬂt)"R{' ’14]“)0'" %mé‘aﬁt@rf?bﬂsotmw?meﬂes. afitefazol yl |
i ndol yI , adanamk)ﬁh ConpdunBalvbrs aSsiped btteiédnderstibrali® duphbdty.l
N(RLgrr] err hison rr] or -C(ON(R[err])Rerr]), C(O)CR[err]
N(R[err]ﬁ)ﬁ%ég#-mﬁg%'&%r])merr] _c(O(CHerr])[err]OR err] (where m
is 1 to 4), -Rddrembinis€r@rmirewas peﬁom@ﬂ[:eﬂmql PCrOpNMRtee cdnedfing PTase (20 uM
- NCR[ er 1 Jppet NGRS dndh VAR a), 1.2l enah Fof: filand Wshed %E%{c%ﬁ{rémnlsi ﬁ\'értlst' S

N ) L ogafﬁ“% e SPReS T BRI S o S i

opt i onal loyPTaskatd inumanbdbyr Hmautes anmom mmtanarexeﬁesnaewwweﬂ b ditid gJr oup
g ons |1§t i %STR{?;:H@:' 8 finall 165! AcMrJH miih (9¥duc )@Féé'thénq{? E:S}Q@ln the BADSHcL t Ut ed

C( 0) N( R[°éPr‘] ';‘g&f(% FPﬁ"W\ﬁWT’%R&S‘(”&%Sﬁ ah%ﬂ% Rm & 'P'E'ﬁf @ ﬂﬁwﬁllma‘ﬂhy'dr oxy,
hal 0, - NaRpieht fejnperaturd, in 2 THERODhYxetnitriopiete redde)) RdEEoRE Mejejetbrnied,in 86-alelOXY

(opti onalgl.y, tgpg‘g uted by al kyl, hydroxy hal o, -N( R[ eri])Rerr],
C(O)CR[errfﬁor xJEﬁ%C))N err])R[err hal oal kenyl , cl oal kyl , i mi dazol yl,

i ndol yl, adandmthg |f'fscepp Hhe| as5avs D 4k pt dilted tes) cwamsmd XL gr butfer was added 10
- N( Ri2er r Jehebietek I duplidiate) Fe 10 WL @F profHombiN((Rie (5)) Wk Gidek ko each(OMeR! 39 ,

R PR L e s TH ST it 5
- N( R[ er r |aiere-feropmatire fof R[reinytgs. - OPq err[H err] and -SR[err]; or aryl

ODCE 5?%[ I Ef Jsuliﬂﬂetddheﬂemo%l. lo¥ bo mikY E50 ¥in adid) Bufer) G4l £ab&d r)oI%La{ {hil 10 stop
t e

25 mM spectrozyme was added to each well. The thrombin reaction rate was then measured at

eaction. The resulting solutions were then mixed for about 10 seconds. Then 100 ub of 0.2

405 nm for & minutes (at 10 second intervals) in a Molecular Devices microplate reader.
Calculations:
Thrombin reaction rate was expressed as mOD/minute using OD readings from the five
minute reaction. |Cgq values were calculated with the log-iogit curve fit program.
30 The compounds of the inyention demonstrated the ability to inhibit thrombinase when
tested in this assay. "
EXAMPLE %
{/n vivo assay)
The following assay demonstfates the sability of the compounds 1o act as anti-coagulants.
35 Male rats (250-330 g} were anesthetized with sodium pentobarbital (90 mag/kg, i.p.} and
prepared for surgery. The left carotid artery was canquiated for the measurement of blood
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or . -'é(())N(R[err])R[err] or heterocyclyl optional Iy substituted by one or
nore substituents selected fromthe group conS| stl ng of 1-im noal kyl,

-(OORerr], -C(ONRerr])Rerr], -C(NH N RR
QN N(H) QR err], - O(NH)N(H) O( O OR ef] , -Rierr] %%@ENTSH%T
-Rerr]- C(O)N(R[err])R[err] and -S( err] H Rlerr] is hydrogen I,
-Rerr]-CCOORerr], -Rerr]-CONRerr])Rerr], -CCORerr], or aral kyl
(opt i onalrdsyurs wb sk bsutoedlk:bg biabk ydmpidaab monrtrN(cBEﬁfgrv}ar)dB[ee rlpfr]:thron@(n@u@?[’ﬂl’ r], or
18
- (O N &18 égtl;)a{eﬁzkgﬁtgt]t)\mm&rﬁgsﬂh tl{n§ (Q’Tl?{ aqge aq vom S% cg\ngltaﬁd c%or t%%%urpog% gf sting

substitute € Oor nore su Ituen rom
of halo admf!ﬁt%m the PR FRAPPOURAS) (/. e, @ﬁtqomailmdy %n%smvﬁmmédd bﬁpn@hky#nd theg/dr oxy,

hal o, - %r%ﬁﬁ;ﬂ&s)ﬁirﬁfsio}'n m%@oﬁ;@{: Hak Lbeneé“/?xﬁla(}ﬁl&slm@lﬁ@il thdE6MNb vena
hal ogl kenya

I dol tionally

subst i t Ut ed By ¥ﬁ ﬂ"r)é 3i<°“f g‘s'ﬁ'f/l @Vf’ml"&(‘%f%ﬁf%‘w 8¢ XN( &fgr?‘r 5% BgOEtePY ) |

- C( O OR[aditie abdorm('aﬂ[vemq— Qa)rR[Neqerhpated CF@pNinR[all surpdrir] the primals were aliowed to

ﬁg % ( Cld[:ﬁ,n.&éo Jli\ld(% kd bdelRh %é o e ot Chr s§ch &n@bwere Nienrﬁﬂrm A )ér% Bhehbds
- err
-OPq er r"HHng - ﬂ’(& "%Ef ?‘?T ttx ‘é%?c 5@‘%‘#‘ ?‘éﬁ‘ﬂﬁ‘ %EQ‘P‘]” agtiy Werdisav et v
hydr ogerminatekipto, theimjusion it -ﬁ?.atlhkywonﬁnadvm@lavﬂvw lightet 8t baidl ejaendkend by a
br amMeNE i efll. 3 ksl Vodsle BIniicE Rt 60 Hindted MRETREHE WSELIKeARERRIAD! © Sl t

t hereo
“animal, slit open, the clot {if any) carefully removed, and weighed. Statistical analysis on the

results was performed using a Wilcoxin-matched-pairs signed rank test.
The compounds of.the invention, when tested in this assay, demonstrated the ability to
. inhibit the clotting of blood. !

15 . o senas ‘s

* .

While the present invention has been described with reference to mee;paciﬁc
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted \mthout departing from the true spmt and scope
of the invention. In addition, many modifications may be made and equivalents may be '

20  substituted without departing from the true spirit and scope of the invention. in addition, many
modifications may be made to adapt a particular situation, material, composition of matter,
process, process step or steps, to the objective, spirit and scope of the present invention. All
such modifications are intended to be within the scope of the claims appended hereto.
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