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Asthma is recognized as an inflammatory disorder (Hood et al. (1984) In:
- Benjamin-Cummings, ed. fmmunology 2nd ed.) and frequently is characterized by progressive
E devélopment of hyper-responsiveness of the trachea and Bronchi to both immunospecific
allergens and generalized chemical or physical stimuli. The disease involves multiple
30  biochemical mediators in both its acute and chronic stages. The hyper-responsiveness of
~ asthmatic bronchiolar tissue is believed to be the result of chronic inflammatory reactions, which
irritate and damage the epithelium lining the airway wall and promote pathological thickening of

the underlying tissue. Bronchial biopsies in patients with only mild asthma have features of
inflammation in the airway wall.
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bronchoconstriction in asthma by destroying bronchodilating peptides. Tryptase cleaves

25 fibrinogen a-chains and high molecular weight kinninogen, which suggests that tryptase plays a
role with heparin as a local anticoagulant. Tryptase activates prostromelysin (pro-MMP-3) and
procollagenase (pro-MMP-1) via MMP-3, which suggests that tryptase is involved in tissue
inflammation and remodeling and joint destruction in rheumatoid arthritis. Further,

. -. administration of tryptase inhibitor protects against development of the late and airway

30 - hyper-responsive phases in allergen challenged sheep (Clark et al. (1995) Am. J. Respir. Crit.
Care Med.152: 2076-2083) and inhibits the immediate cutaneous response to intradermal
injection of allergen in allergic sheep (Molinari ez al. (1995) Amer. Physiol. Soc.
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sel ected fxom-[err]=and -[err], wherein [err[ is hydrogen, or
a group sel ected from (derr])al kyl and hetero(C[err])al kyl,

whi ch group opti substituted Wt to two
substituents i nd@ﬂ geg e%cwmﬁ“?ﬁ%%lkanoyl oxy
(C[erf(%)al | yl am no, di ([err])al kyl ammi no, ti(C[err])al kyl ammni o,
(derr])al kyl carbanoyl, di ((Jerr]al kyl carbamoyl, ({err])al kyl oxy,
(derr])al kyl oxycarbonyl, (J err] ) al kyl ul fxoayl m pb, carboxy,
carbanmoyl . ([err] lerr])ar, hgd¥ 0, ~xfetept(C err])aryl, hydroxy
and sul fo, or together with I%le) onsA |, L, C_(Clerr])alkyl ene or
hetero(d err]) al kyl ene; X X ®)
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- in which:
15 nlisOorl,
n2is0,1,2,3 or4;
n3is0,1,2,3 or4; ,
A together with B comprises a fused heterobicyclic radical containing 8 to 12 annular
atoms, wherein each ring contains 5 to 7 annular members, each annular atom optionally is a
20 heteroatom, X' and X? are adjacent annular members of an aromatic ring and X' is a heteroatom
moiety selected from ~N=, -NR’-, -O- and -S~, wherein R? is hydrogen, (C, ¢)alkyl or
hetero(C, g)alkyl;
C comprises a fused heteropolycyclic radical containing 8 to 18 annular atoms, wherein
each ring contains 5 to 7 annular members, each annular atom optionally is a heteroatom, X* and
25 X? are adjacent annular members of an aromatic ring, X* is a heteroatom moiety selected from
-N=, -NR®-, ~O- and -S~, wherein R¢is hydrogen, a group selected from (C, g)alkyl or
hetero(C,.,,)alkyl, which group optionally is substituted with one to two substituents
o ,"indppendently selected from (C,_galkanoyloxy, (C, ¢)alkylamino, di(C, ¢)alkylamino,
tri(C, ¢)alkylammonio, (C, ¢)alkylcarbamoyl, di(C,_¢)alkylcarbamoyl, (C, o)alkyloxy,
30 (C,.¢)alkyloxycarbonyl, (C, c)alkyloxysulfonyl, amino, carboxy, carbamoyl, (Cq_,4)aryl, halo,
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(derr]) al kiwozases hetero(C err])al kyl enedand R err] is hydrpeaarike?/21849
(Cerr])al kyl or

REPL ACEMEN]et&olE.], )aryl, hydroxy and sulfo, or as defined below; and any carbocyclic ketone,4hioketone
hydroxy or together with it forms (Cferr])alkylene or (Clerr]alkylidene
wher ei n angnd iminoketong degivativecsthereoi| i cyclic noiety conprising Rerr] and/or

t | t t 1l f it
PR LR L AL a5 Wl
ri err o o
(derr]al k%@ Wnﬁ@&b&:}@% y %%r boxy carlgénoyl (|er r} al kyI cé?)ggcr}rlneﬁean

di ([ &rr] aRk;d hyadrdgenp(ids cJadityd or hydroxy oawgemyuw@m)f& forms (G, lene or

e o e L Rt MR T e e
CCNRLerr]) %ﬁfﬂqﬁé” ith one to NSRS Eclcotedlsbin¥), oJasiyldriBe dilCOPalkylamino,
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avai | abl e wiiCza H(y&ammoms; (@1 Blkytdxyn (@, ) alkylomycathonyl,i (€, (alkanoyloxy,amino,

Eﬁgeﬁ?n&]enlcﬂggfﬁ Garbamol, € cot kueomal SHCoRls e Saoiyd e Py Ey:
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substi t ut ed oo i) ne 1o two substituents i ndependently se{a%ft eﬂ
from (¢ er -FNHIYR %@MHR ),NH, and bonded to any annular atom with af available valence

comprising B, wherein x is O or 1, y is 0, 1, 2 or 3, each R’ independently is hydrogen or

(C,)alkyl, each R' is independently (C,¢)alkyl and each R"! independently is hydrogen,

15 (Cy.5)alkyl or together with another R'! and a carbon atom to which both are attached forms
. cyclopropyl, wherein any aliphatic or alicyclic moiety comprising R' optionally is substituted
with one to two substituents indepéndently selected from (C,¢)alkyloxycarbonyl,
(C,.¢)alkanoyloxy, carboxy, carbamoyl, (C, ¢)alkylcarbamoyl, di(C,.¢)alkylcarbamoyl,
(C,.¢)alkylsulfonyl and hydroxy; -

20 éach R? independently is (C, ¢)alkyl, (C,.o)alkyloxycarbonyl, (C,¢)alkanoyloxy,
(C,.¢)alkyloxy, carboxy, carbamoyl, (C, ¢)alkylcarbamoyl, di(C, c)alkylcarbamoyl,
(C,.¢)alkylsulfinyl, (C, ¢)alkylsulfonyl, (C,¢)alkylthio, halo or hydroxy and bonded to any
annular atom with an available valence comprising B, wherein any aliphatic moiety comprising
R? optionally is substituted with one to two substituents independently selected from

25 (C,¢)alkyloxycarbonyl, (C, ¢)alkanoyloxy, carboxy, carbamoyl, (C,.¢)alkylcarbamoyl,

 di(C;galkylcarbamoyl, (C, Jalkylsulfonyl and hydroxy;
. each R? independently is (C,¢)alkyl, (C,¢)alkyloxy, (C,4)alkylthio, cyano, halo,
perhalo(C, ¢)alkyl or hydroxy and bonded to any annular atom with an available valence

_ comprising C; and

30 - RYis-R%, -ORZ, -NRP)R', -SR"2, -S(O)R'?, -§(0), R?, -S(0),0 R*2, -S(0),N(R"*)R",
-NRP)S(0),R?, -C(O)R"?, -C(O)OR"2, -C(O)NR )R, -N(RP*)C(O)R"?, -OC(O)N(R*)R?,

- -NRP)C(0)OR"?, ((CH,),NR*)C(O)NR )R 2, -OP(O)(OR*)O R or
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([err])al kanoyl oxy,” caroxy. car barmy Ft‘%:[s RePLACED| car armyl
di (ferr] al kyl cabamoyl (Cerr])akyl Y, each [err]
nd

ependent WO 9814s8® err])al kyl (Jerr]al kyokycar boyI (C err] pEkaReIRYY
( err])al kyl oxy, carboxy, carbanmoyl, ((er]alkylcar barmyl
[
e

i
Eil ([ err]) aHRgONRMCHYCOOHR'Y i}ﬁdﬁﬁdnyledrtd anyl annGlae carbpa fatdns Wiﬂatumydyailable valence
(¢

rr]al kylfti.ao, . halo or hydrocy and bonded to any annular atom
h an av&PWBHFES ¢ Mheesin: conprising B, wherein any alipbatic
iety conprising R onally is substituted with one to two
stituents i ndepen%rléltbf i;%% ected from : (derr])al kyl oxycar bonyl ,

rr])al kanoyl oxy, @ei? fsoRM o3 I f{h whereinnl5 1£ ﬂo?lZ{]jG i%'(C){LOWkﬂBi@OW
a

1yl b | sul fbn and
5 cach Rer!] exdopandeliviene; éert@qem)?uél{m or éqempbrcay lene and each RS is

(Cerr]al kyl thi | hyd qxy and
bonded to any amﬂﬁpé?&é?‘é{%&ﬂ%‘rnawwwg S[a.ﬁcy \P{?b’@’gf l??é 5| ng C
and L[err] is E*Wll hetm%(:?&lo@ﬁ; 1{)511(5/1 héfeﬁ)(te r%drﬁ & efs]de fied below,
[err] [err] [err] [err [err [err]
[err] and bonded to &Mi ﬂmdntbm, (Ga\rﬁladkyl@rhmem(cm)alkg avar I abI e

I n: is 0,1
valence comprising Cp gt fien, (C,o)alkyl or togedier with X* and R* forms (C;.Jalkylene;

10 any aliphatic and alicyclic moiety comprisirig R* optionally is substituted with one
to five substituents independently selected from (C, ¢)alkyl, (C,.¢)alkylamino,
di(C,.¢)alkylamino, (C, ¢)alkylcarbamoyl, di(C, ¢)alkylcarbamoyl, (C._G)alkylexy,

- (Cr¢alkyloxycarbonyl, (C,¢)alkysulfinyl, (C, ¢)alkysulfonyl, (C, ()alkythio, amino,
- (Cg.1p)arylsulfonyl, carbamoyl, carboxy, cyano, guanidino, hal_o, hydroxy, mercapto and

15 . uriedo; and

('DCT_""

any aromatic moiety comprising R'* optionally is substituted with one to three
substituents independently selected from cyano, guanidino, halo, halo-substituted
(Ci.9akkyl, -R', -OR'¢, -SR!6, -S(O)R'¢, -S(0),R ¢, -S(0),N(R'))R!~, -C(O)R,
-C(O)OR' and -C(O)N(R)R'S, wherein R" is as defined above and R' is hydrogen,
20 ' optionally mono-substituted (C, ¢)alkyl (wherein the optional substitutent is
(C,.¢)alkylamino, di(C,_¢)alkylamino, tri(C, ¢)alkylammonio, (C, ¢)alkylcarbamoyl, _
- di(C, ¢)alkylcarbamoyl, (C, ¢)alkyloxycarbonyl, (C, )alkyloxysulfonyl, amino, carboxy,
carbamoyl, hydroxy or sulfo), cyclo(C; ¢)alkyl, hetero(C,_s)alkyl, hetero(Cs.¢)aryl,
;. _heterocyclo(Cu)alkyl or phenyl;

25 with the proviso that n1 is not 0, when n2 is 0 or R? is (C,. s)alkyl or (C, ¢)alkyloxy, n3 is 0 or R3
is (Cy.¢)alkyl or (C, ¢)alkyloxy and R* is hydrogen, (C,.,)alkyl or (C,.10)alkyloxy; and the N-oxide
derivatives, prodrug derivatives, protected derivatives, individual isomers, mixtures of isomers
and pharmaceutically acceptable salts thereof,

The present invention also provides for pharmaceutical compositions of the compounds

30 of the invention. These pharmaceutical compositions can be in a variety of forms including oral
dosage forms, inhaleble forms, as well as injectable and infusible solutions. When used in

inhalant or aerosol form, the compounds of the present invention are used in combination with a
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[err] is [err] [err] wherein 15 is.1 or 2, [err] is ((Jerr]alkylene
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any aliphatic and a t
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ylca

di ([egr] )xﬁk 5 &)ﬂds of rbéelnyimmodﬁbased inl doydbinatioabwitly & non-toxic,
Yy U

(Clerr],)a am no,

finyl, err]al kyaulfon I al ky)thlo
(] er r] ) arphasmadentigally @aemahlgmm SRIBISK-y 9%?#50“‘1545 enhinvention eandigused

opt | onal | yacombimgoh pitkaptiis e AR of %‘ﬁ%hﬁ“mewes’cmr*?a%‘ﬂfﬁ%fgﬂt"?“‘s‘s
i ndepende ?ﬁ:—;ltnu tﬁ@:@é&b@%&rﬁ@é&&ﬁﬁ@ OantEHé!'ihéi‘ ias) ,br&?ﬂh@dﬂators such as methyl xanthenes and

hal o- subs r]al k ’R[err err], -SRerr], -S(ORerr],
S(0) [ err] .the like. - err] [err] [err] [err] wherein [err]
ggt i dRal |y rmno%‘i%’t‘?‘t‘ﬂ‘b%desmge& hérehn e8RS lgﬁer r 1'}%% g’r"%@ﬁe&’ &fn the
optional syhstidiideitd inflahfrh&bfy fisérded] Md Warticularly those associated with the respiratory
tract, including asthma, and particularly the hj'per-responsiveness phase associated with chronic
" asthma, and allergic rhinitis. Thus, the present invention also provides a method for treating
immunomediated inflammatory disorders wherein a patient having an immunomediated
15 inflammatory disorder is administered a therapeutically effective dose or amount of a compound
¢ of the present invention. Further, the compounds described herein are useful for treating

syncytial viral infections.

BRIEF DESCRIPTION OF THE DRAWINGS
20
Figure 1 compares the specific lung resistance of a control (open squares) versus
2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-N-(3-phenylpropyl)-1H-benzoimidazole-
5-carboxamide (Compound 4; closed squares) over time as measured in hours.
Figure 2 is a bar chart showing the airway hyper-responsiveness (measured as PC400)
25  antigen-challenged sheep treated with Compound 4 by aerosol administration of three 1 mg

doses versus sheep treated with a control.
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aer osol overaflahemurfiberidf 2atbpn avdmsiindivatedi(8.gq1(€) )alkanhoylihdladdsahe ratdh’tﬁuls formyl,
conpounds of the present invention are used in conbination with a

phar maceut 2eafyl propienybibmsyryl, dsgbutyzyl, §Tﬂt‘?w1’és‘?‘i§?t°§mb Bicor al

admi tratlon ?ﬁﬁ infla tory
ski nnfcondl tions, %ié%ﬁbsrﬁgmym%%%&é& ée}i %lsr)%nsse \r}g%t(’%%ﬁl repodg ¢ n
conbi nat i omymobﬁrban ponion®fiatadical. For epfifplRpalesyiclic ﬁtdléty&sﬁﬁd&b%%ﬁan@maﬁ Qefined
carrier. The conpounds of the present invention can be used

conbi nat i ohexgin, 18s Ayellias to phigwelic pprtions smpnnr@g cysiontklalkyd; eyslaatkylexy; h as

ant i chol | neveloRETcak e eystealcARlaadh, TR b AR e ey the

like. 10 “Ali hiﬁmaw%saﬁ 29 Serhigh€r Hrahelicd, @ett@ratéa%lﬁhsét&fat drocarbon
prevention and treat ment of i mmunonedi at ed | nf | anmat ory di sorders,

and pktic ppmqnwftaﬁeélealam example, aliphatic moiety spferstoaligyl or heteroallyds, defined
;2 g l)g?:a?g d ﬁﬁt Etrg'a ag Waﬁr"ﬁs Ea ha%lc %E)l onts ng%gﬁlrg-arll%?l&? rls S ()arf ie&poaa%?lalkyl
alkylcarbamoyl, alkanoyl, arylalkanoyl, heteroarylalkanoyl, and the like.
“Alkyl”, for the purposes of this application, means a straight or branched, saturated or.
- . unsaturated aliphatic hydrocarbon radical having the number of carbon atoms indicated, and any
20 ketone, thioketone or iminoketone thereof (e.g., (C,.s)alkyl includes methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, isobutyl, tert-butyl, vinyl, allyl, 1-propenyl, isopropenyl, 1-butenyl,
2-butenyl, 3-butenyl, 2-methylallyl, ethynyl, 1-propynyl, 2-propynyl, 3-oxopentyl,
3-thioxopentyl, 3-iminopentyl, etc.).
“Alkylene” means a saturated or unsaturated hydrocarbon divalent radical having the
25 number of carbon atoms indicated and any ketone, thioketone, iminoketone and substituted
derivative thereof (e.g., (C.p)alkylene includes methylene (-CH,-), ethylene (-CH,CH,-),
- methylethylene, vinylene, ethynylene, trimethylene (-CH,CH,CH,-), 2-oxotrimethylene
(-CH,C(O)CH,-), 2-thiatrimethylene (-CH,C(S)CH,-), 2-iminotrimethylene (-CH,C(NH)CH,-),
_ propenylene (-CH,CH=CH- or -CH=CHCH,-), propanylylidene (:<CHCH,CH,- ), propendiylene |
30 (=CHCH=CH-), 1-aminotetramethylene, pentamethylene, etc.).



asthma, and allergic rhinitis. Thus, the present invention also provides a
nmet hod for treating I mmunonedi ated i nfl ammatory di sorders wherein a

pati ent ha\gvag B% grmunomadl ated 15 i nf lggnmat ory di sor der picsuso721849
adm ni stered a therapeutically effective=:dose or anmount of a conpoun

of the present &g H&ﬁhéxfé”xﬁéb&x&ﬂfe’mdfcﬁ'l S-CTORPINETEM AEH Rl ihAnddits i8 hpddgers 6f Ul

for treating syncytial viral infections.
BRI EF DESGREHAT hﬂéﬁﬂéd'ﬁbﬁvé)mvmu@eﬁﬂ the number of carbonriterns ndicatedrfpar.es t he
specific lung resistance of a c troI en s uar %ﬁhversus

2- (5- am notfais)afkylidep ?)E??Meﬁfrtf‘gk e@e_,f Soprepvlifsne) etfrl— ben20| m
dazol o B A SRS \gherah%%%r U eciBSe

measured in hour chart oW ng tahe al rvvay

hyper s esppilabetesTREfboh Hkdifis indibatel (E’@4QQ') 6)ﬁl[tyloxyamlmg:zsrthazfazaidalanngetttlox;heas?:poxy,
treated with Conpound 4 bé aerosol adm nistration_of three

doses ver SpEpPSRAdEPIIPRAYe BUlRKY Fee butoxyy ispbutoxy, tert-butoxy, Vlnvaggngé@%

Do i i t1 onPropenyion, sopropeqylonr d iy S ENAD pibulapignd e lalyions.

used in thggy k-;,llcﬁtobgﬂylagayl LhRipFRylaks, etd®). defined for the purposes of

th| s application and have t he meani ngs given bel ow

" Al kanoy! " neané‘Aﬂlt}ésulﬁnMd,atalkls;(lfD)lRl”mdelaBmlihm irgean) thy radicalstSORe$ (GpRANd

h | | t di cat ed
(et )a k%l?\dgF/PeqrcﬁE? BT SR defBR Fove: havide G nifperofiatmon stoms
bUt yryl, 1so@ %m@?aﬂﬁ@%ﬂﬁnyﬁﬁah&é%ihylsﬁlﬁnﬁl ethPlsulfonyl, propylsulfonyl,

"Ali cycl iC m)l et saturated or unsaturated, nmonocyclic or

pol ycycl i clsopropylsutfpdylobmylsulfopﬂ; Sacdmtyifsulﬁon}é,dSleAtylsﬂﬁJnyhxaﬁﬂUQISldfqnvycI ic

TPiCyo o, piseURey sl Sprivy T pRPERTLES ik Fopraoy I, L“@ fenfRuftay,
cycl oal kyl a%ﬁapxépafoﬁgfh%t&w:ﬁm?pgﬂmaﬁ RlIgRLIS fﬂsatu Biligongnd the 1ike.

"Ali phatic noie AS any “strai ght or unsat ur at ed

hydr opsar bon piEpynylsubfohyDa—pl'bpmylaﬂfonpl, etcBor exanpl e, aliphatic noiéty
refers to alkyl or hetefoal kyl, % herein, as well as to
ali phatic porti o#é‘“é%‘#ﬁr F‘!ﬁaﬁijt I"E‘i‘P 3a:ryl al kyl, heteroaryl al kyl,

aI kyl car banoyl , Lﬁ'!aﬁi% (NIQ RigLr oar yI al kanoyl, and the.like.
"Al kyl", for the purposes o “{ I'S ap.q t13dnh, neans a straight or
branched, sat-ur &Aegin6" means the radical -NH,. :

- "Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle, horses,

20 sheep, goats, swine, deer, etc.) and non-mammals (e.g., birds, etc.).
“Aryl” means an aromatic monocyclic or fused polycyclic hydrocarbon radical containing
the number of carbon atoms indicated, wherein each ring contained therein is comprised of 6
' ar;nular members (e.g., (Cq.\4)aryl includes phenyl, naphthyl, anthracenyl, phenanthrenyl, etc.).
“Arylsulfonyl” mean the radicals -S(O),R, wherein R is aryl as defined above, having the
25 number of carbon atoms indicated (e.g., (Cq.jo)arylsuifonyl includes phenylsulfonyl,
naptht-1-ylsuifonyl, -etc.).
- “Aromatic moiety” means any aromatic portion of a radical. For example, aromatic
R iiibiétj} refers to aryl and heteroaryl, as defined herein, as well as the aromatic portions
“~* comprising arylalkyl, heteroarylalkyl, polycycloaryl, heteropolycycloaryl, and the like.
30 “Azolidinyl” means a saturated or unsaturated 5-membered monocyclic radical
containing the number of nitrogen atoms indicated. For example, (N,)azolidinyl includes



unsaturated al‘i phat’i c hydrocarbon radi cal having the nunber of carbon atons
“i ndi cated, and any 20 ket one, thioketone or imnoketone thereof (e.g.,
(derr]al kywoosiszdes nethyl, ethyl, propyl9 i sopropyl pciuisshizisee
sec-butyl, isobutyl, tert-butyl, vinyl, allyl, 1 -propenyl, isopropenyl, 1
- but enyl , pyrazohdlﬁyt} lpyﬁﬁﬁﬂl.nyﬁ ﬂhiﬂaeﬂljdmylz triﬁblhhiﬂy@,hb&‘dzohﬂidw rdﬂxydr&pﬁﬁﬂw nyl

2 propynyl 3- oxopent 3-thioxopentyl, 3-imnopentyl, etc.).

"Al kyl ene’ dﬁb’df@“& @&Yﬂr@hﬁ@%ﬂ%ﬂ@bﬂﬁr@ﬁﬁﬁmyﬁpbﬂar bon d| vaI ent radical

h t he 25

thi oket one, i m nARDEn R A RERP 5o kb A SREr Al CHisb tmgnber of

(Cerr])al lgykspRa atdihs HdRatei® (HorleRiBiple] @V, Q}&olﬁiﬁﬂﬁ&@?yﬁbﬁ’l[ﬂﬁldazolyl , pyrazolyl,

nmet hyl et hyl ene, vi nyl ene, ethynylene trimethylene ([e
2- ox0t5 i mettfisdodyl@nd tetrazolyler r | 2 thiatrimethylene [err] 2-imnotrinethylene

[err] Propenyl en Jenr anyl ylidene [err] ),
pr opendi yl ene 30 im%?ichfab; ﬁbﬁ@ Igﬁramet hyl ene, pentanet hyl ene,

etc.). -COéH‘yl i dene" neans the radical =CRR,
wherein each R i ngﬁfoeggent yﬁlmsml °%‘r og(er)l or al kyl, as defined above,

havi ng overal | t‘mandhineanscﬂxemmmcnorrs I ndi cated (e.qg.

([err])alkylidene includes methylidene, ethylidene, propyllden
i sopr opyI i dene, "&DE lo}a]kyd’ means a saturated-of uRgAtERaled, MoRASYClig OT fused palycyelie

mglrga ed gdﬁ.}c%ﬁlr? <y 0 @/"?‘hc udegg%rhe F% 150 ﬁl*ég%g{wgér?l aéafb’ﬁgi gtorrs

propoxy, i coptaiedthereins csmprisaloftB o annulaahethlery,, anti&hycbx%eydhc Rétdhel oxy,
al Iyl oxy, 1- pr openyl oxy, |sopropenyloxy, buten oxYy, butenyloxy,
3- but eny| osbioketoneand iminpketang derivative thezgeafergl, dfoye) ailgg}nx;qlnd@,s cyc10pr0pyl '

2 propynyl }@0@4 | s Ifo széﬂg
"al kyl t hi o%§‘rv'rllemzi§tIy r?&mg‘émx cgclogwl ¢ %%% %,@Y%'clohexgge :j

wherein R iokoéy didﬂ pdﬁﬁa‘ob dhé)mvtﬁmc vhéigl,tdhe).nunber of car bon at ons
indicated (e.g., err yIsquony i ncl udes net hyl sul fonyl ,

et hyl Bul f onyl , tmh’yneans asamratﬂb@pmpgurmd,m;dcycﬁnmyﬁxscd padyspiclic

iyl ou f oRYES °”§m°| i ot c3Rnin i rbednf ParoPE Hioms fadigetets Whstgin cagh ring

- but eny! sulcbgfaitled therein is comPHEQIYE Stdl § Sihblar réer%@r@ %h%ﬁ#'fcﬁmébychc ketone,
2- met hyl al ;K‘psul fonyl, ethynyl sul fonyl, 15 fonyl,

2- propynyl ketone¢ or mumOImtone derivative thereof’ (ﬁgardmg.qh')cycmtlsyleﬂaanchdes: al
- NH[ er r ]

" Am no"  nmedriscYHePreRYiensy lpfnmlgg?ty ene’ris3'°ya°£'%yien°’ yk% cgfél]Ppe’ftX](?P&des humans,

on- n 0 - _12f) sheep,
o, A, G, (U fent 0 oS el A, ene
" Ar yI " neaﬁé-eycld:mdlﬁnd,Whneyhl4+h1cynlo[2ﬁs25}dctpbhg,cgﬁok<b-d Jgyticteaylene, radi cal

cont ai ni ng er of I cat ed, wherein each ring
cont ai ned 2msfigxa-} g%@ﬂgb y%@?’ °Y° exyfi ne, etc.).

"Deprotecting"” refers to removing any protective groups present after the selective

reaction has been carried out.
25 "Disease" specifically includes any unhealthy condition of an animal or part thereof and
- includes an unhealthy condition which may be caused by, or incident to, medical or veterinary
therapy applied to that animal, i.e., the "side.effects" of such therapy.
"Fused heteropolycyclic radical” includes "fused heterobicyclic radical" and means a
heterocyclic radical containing two to three fused rings having the number of annular members |
30 indicated, wherein at least two annular members of one ring are common to a second ring (e.g., a

* - heteropolycyclic radical containing from 8 to 18 annular atoms and the carbocyclic ketone and



annul ar nenbers (e.g., (Cerr])aryl includes phenyl, naphthyl, anthracenyl,
phenant hrenyl, etc.). "Aryl sul fonyl" nmean the radicals

-S(O[err] Rwodweseisn R is aryl as defined dPove, having the Zermsormigpr of
carbon atons indicated (e.g., ((Jerr]arylsul fonyl includes phenylsulfon

napt ht - | - y khsigkdtony/derivatiges)thereof includes IH-benzxi‘xﬂdmm-m}d Wiginaplthoi2edrdlimi }/2-}'1
aromatic portion of a radical. For exanple, aro noi ety refers

to aryl andFhisidezsid Stfquinolime-yh d &-midazal4,5{py lF"7a¥1’t he aromatic portions
compr | ST NG | B ¥ atthro[o 16 ARG 31 | i RRGHENE S PithoxaIRL 2L BAU-AIDX6! 0ary !

and-the 1i ? nyl urat ed” or° unsat ur at ed

5-menber ed ypgag, ﬁéﬂyﬁrd-ﬁqlﬁiﬂin-s 1, 2,6-didiEiok6-2/8,6,9-teteehydrorb B purin-BHyl, r7dfpurin- 8-yl
atons indi cated. For exanpl e, mg;ﬁl— )Yazol i di nyl includes

pyraza i di rly&-dllmimcmlophmmld aainglin-2-Yly e84 i di nyl , tetrazoli di nyI
di hydr opyrrol yl

e ,,dl dr.oi mi,d ropyr azol yI and
di hydr ot ri azol yl| Cuanidino™m cahs the W&Zwb%@@gn aromati ¢ 5- menber ed

monocycli ¢ radi 6}y pantaistiudo, ChRro, b6 ofiodo. ni trogen atons
i ndi cat ed. For exanpl e, fN err] azol yl includes 8 yrrol ¥I , i m dazol yl .

pyrazolyl, 5 “Hateraatoiniilm&unslanetonaaehto}ctd from N, O, S and " Car banoyl " neans
E 2? O; 8(:_1; cal A O)I{Nelde[rgar,tgr]n rggxg% u%%gdpﬁ@gfbm Irﬂe arésa IE:IQI%QI a?ec(fead from -N=,

" Cycl ogl kyl_yeang_agsa BT ROME hiidrogs S4E5 Dalky
pol yc?@l I C N{‘E n%idroclggg gg%cgféa _ gntg?—ﬁl ns t he nun%e?got}‘ carbon atoms
i ndi cat ed, wher eiHeteraslky)’imenns alkyl, as defihed abecres ¢xeepti oneios marepf thesmhn‘n Bomp
8 annul ar nenbers, and an‘éf car boc clic keton one an

i m noket ondndispted i replaced, éthePé m%we?srqeeéyeqi Hhﬁhﬁﬁeﬁ}lffg piGE of the
|
oS 0P 0P sy, o5 R oY ik SV oY OB HOENC, i

di oxocycl ohgMbes methegy, %&lﬁi&@%bﬂlyltlﬁbm IZ—nﬂdﬁxoxyethoxy)eﬂlony/CI oal kyl ene" neans
a saturated or unsaturated, monocyclic or fused E | ycyclic

hydr od&r bo ra-meﬂmxmﬂ\oamaéb@nﬂmm%gvﬁﬁw ~Nmsthylaning)ethyd 2-gthyliminoethyl,

I ndi cat ed, erein eac n contained therein is conprised of 3 to
8 annul ar r%ﬂ?fm% ﬂ%ﬁ?& ‘S’A?’%c?t“c,)r i ¢ ket one, t hi oket one or

i m noket one deri Wefémkyteﬁé%ﬁfeaﬁﬁamylené, @f defidddoaboive,cdxissptame ok Asdre 0fthe carbon
1, 2-cycl opropyl ene, 2-cycl obutyl ene, 1, 3-cycl obutyl ene

1, 2- cycl opeatosas mdecatczbs replacewwehqsmm mﬁ@ty Psaleﬁmd itk Dgtailed Description of the

L e el o BB b e, 0507 ML
2, 5- diggxo- Lsfogmruhe@ptgx@ml}ol- hin@Re Bke} wiheedin ﬂlé'kit hgdfoget OF (Cr.q)alkyl), and any

Deprot ecting” refers to renoving any protective groups present after the
sel ective ketone, thioketonemr iminokstone derivativethengof (ep5, hetero(C,.o)alkpleng dncludes

ana o daelilele T AR A e BlsRR e,

i nci dent tog. oﬁ@-@l-&ﬁberﬁémé‘tﬁ?l%ﬁé,@M-Z-ﬂnopentamethylene, 2-oxa-3-oxopentamethylene, 3-aza-
2-iminopentamethylene (-CH,CH,NHC(NH)CH,-), 2,4-aza-2-methyl-3,3-dioxo-

25 3-thiapentamethylene (-CH,NHS(O),N(CH,)CH,~), 3-hydroxy-2,4-oxa-3-0xo0-
3-phosphapentamethylene (-CH,OP(O)(OH)OCH,-), 3-aza-2-oxo-4-carboxyhexamethylene,
4-aza-1-oxa-3-oxohexamethylene, 1-thia-3-oxo-4-azahexamethylene, 1-thia-1,1,3-trioxo-
4-azahexamethylene (—CH,CHZNHC(O)Cst(O)z— , 3-aza-4-oxoheptamethylene,

_ " 1,4,7-trioxaoctamethylene, 6-aza-1-0xa-2,5-dioxooctamethylene
30 (-CH,CH,NHC(O)CH,CH,C(0)O-), 3-aza-4-oxodecamethylene, etc.).

“Heteroaryl” means an aromatic monocyclic or fused polycyclic divalent radical having

the number of annular atoms indicated, wherein each ring contained therein is comprised of 5 to



therapy applied to'that animal, i.e., the "side effects" of such therapy.

"Fused heteropol ycyclic radical” includes "fused heterobicyclic radical"
and neans awo 98/45275het erocyclic radi cal codflai ning two to thrmer/ossedssi ngs
havi ng the nunber of annul ar menbers 30 i ndi cated, wherein at |east two

annul ar meghgnfarghebersand gnevemorswiithe bomaasaoms s a hetgrogonymoiety selected from

het er opol ycycli-c radl cal containing.from8 to | ar, atons and th
car bocycl | Nk eNBie, ’a@’dor‘s‘ wherein Rg rogen or &8 e)pﬂqyg;@gflaﬁ@agg FQnigin 9<gghereln is

th f | ud 1 _

L1t daz OORER S %%ﬂ?ﬁ%we&aﬁé@%w el BERA RS, Byrrotyl,
1H phenant fegih firfl; beﬁogazmualyy,l inddiyt, Ibai:zt@pmén)ﬂ Bbbl&ﬂzaﬁxaiyl;pnﬁxmll

2, 6- di oxo- 7-t et r ahydr o- 1H- puri n- 8-y

2, 6- dbt hi cisoq@inalys, werdwd,awymdmyﬁww -pyridyk mwplyh ryraginylgquinolyl, etc.).

T Q.Vﬂé“yc' RERr e mer Rt 8 doBind Bovelbibepope or ygrg g the

fluoro, éﬂ%mt@tﬁs iRfhted are replaced by a hetEIBhORPROREY, a9 Uefifedin tBS Ditailed
sel ected fromzﬁ "Het er oat om noi ety"”, unl ess

i ndi cat ed Debariptionef thnahwsntmn;mndaalw wbwdad ketonen thNkptome or iminbiRethne d(}nvatwe

;)?- ( C [S-er ri@se(&chl)fﬁ g1 %eot)eg-n I’helerocycf: oi\l;&s pmﬁgm UL, pi %&%{ Ipés{gg rogen
abovei0 excgp :ﬂ?dn?ﬁ g&hg %’@Pf fio omﬂ’]g{c%gfai ' ed Del nd! cated is repl aced

by a heteroa m noi et acsl scription of the
| nvention, and aﬂytekmiyamlkyu@ebhmmmeymamyiemhedeﬁmdkbbwaixcqﬂ dnbermﬂre of the
(e.qg., het ero Clerr])al ky

udes thoxy, ethoxy,
2- ( 2- met hoymilarsaghast ﬂemy m@%ted lssclﬁé‘f IR HBEAORIPE ﬁes@/ In the Betailed
2-(N-ethyl 5 fy‘%ﬁ’t&éhor b oxy il an?a&‘}t' %ﬁb@cﬂgm%oketon[s o rmmoketone derivative

et hoxynet h

al kyl ene, afrébFi(e.gs theten hetebocye{ CopRllgleneineiudés ﬁlbéhd}déﬂbpﬁyrrohdmylené’,t ons
i ndicated is repl aced by a heteroatomnojety, as defined in the Detailed

DescrliSpt i opywelimylene, imidazolidipyleng, iqyinuchidinylspe mprphslinyleafistodat i on t her eof

(5.5 oS0 X S o USRI, o D LMt o e

(derr])al kyholar cifsbrodt¥ms indicated &Rireplaced ¥y ﬂhﬁb@ﬁtbnomoﬁdtwh@lset dufiaed in the
derivative thereof (e.g., hetero((ferr])alkylene includes

azaet hyl en Ee@m@ﬂmm@ efthp Isatign.cnd apy cafheeyqlicketqns; tjioketone of iminoketone

3 ava ot nAESA ﬁé?fq;’}‘l{@”] Sl Gtk ipffd A SRS B AR
2- |mz@open5m8h Bqﬂﬁﬂ‘nﬁrﬂid\!tﬂ( I kdrheiyiidinyl,

2, 4- aza- 2- net hy 3 oxo- -t hi apent anet hyl ene

(- CH er r | NBg-dipkeds4- M@ZH}qtm[zehnqL 3-0x9-233-dihydyobenzo(dddozinyd,-etc.).

3- phosphapent ang Iene;){tgl CHh'iFlr rghn@(—(alfla_l) OCHerr]-),

3-aza- 2- 0x0- 4-ca e , ) 4- aza-| - oxa- 3- oxohexanet hyl ene,
1-thi a- 3- oxo- 4- &ﬁﬁﬁﬁéﬂﬁmﬁﬂmﬁi& QisbrderS nieahthBse diseases associated with mast
4- azahexanet hyl ene (-CH err] CH[errl C(O CH err]S(0)[err]-),

3- aza- 4- ox otlbprediatoritpleasreand susceptiblelto treatment vt tryptass inkibitor (¢, umediated type

(- G 7 RS hiqesr ek e psthrmp lergic tiniis, ufnsia st o an gezematons

' et C ~ anaphylaxis, dermatitis such as atopic dermatitis, hyperproliferative skin disease, peptic ulcers,

inflammatory bowel disorder, ocular and vernal conjunctivitis, theumatoid arthritis,
inflammatory skin conditions, and the like).
Cr, - “Hyper-responsiveness” means the late phase bronchoconstriction and airway
30. . hyperreactivity associated with chronic asthma. Hyper-responsiveness of asthmatic bronchiolar
... tissue is believed to result from chronic inflammation reactions, which irritate and damage the

epithelium lining the airway wall and promote pathological thickening of the underlying tissue.



"Heteroaryl' neans an aromatic nonocyclic or fused pol ycyclic dival ent

radi cal havi ng t he nunber of annul ar atons indicated, wherein each
ring contaiwedshspsein is conprised of 5 t1e 11 rCT/US97/21840
annul ar nmenbers and one or nore of the annular atons is a heteroatom noiety

sel ected from «gynecytial vi¥al infé¥bR? fkans arlnfeetion by a whie] ftich aRh@éspiratdsy syncytial
hydrogen or (Cferr])alkyl, and each ring contained therein is

conpr i sed vifus5Scausing mmnomﬁmmlbalqr@rgmlan@mwsq erYpywia, Vvia infactige.s
thienyl, furyl, pyrrol rimdinyl, isoxazolyl, oxaxolyl,

i ndol yl, benzo[ F‘%{ g‘?'“ q‘%’é?é‘é‘iﬂoﬁﬁr anyl, purinyl, 5 i soqui nol yI
pterdinyl, peridLd gy mehﬂwﬂis&hids of wﬁhﬁlmll hapmgaa&itmhz mBMEaAE fathulae but differ
qui nol yl, etc. ). Het er ocycl oal kyl * means cycl oal kyl, as

defi ngd ahg\me natwreayrtsequence of bandingéf theie atoms or mahma,rrmgemnmﬁhm afoms in space.

I ndi cated are repl aced by, a het eroat om npi e as defined i,n the Detgjl ed
Doscr | pt1 deomersihe JHHvARhS Tangeoal 5f TRaP BEAIR SBaEATD el ERoTHES by

| m noket o {H3F adeREihed “diast d

het er ocyclr]%!f@er r aﬁhgtyil‘rel nc%desﬁﬁg%eéf\o ampyr rol |é I nyl ,aspeﬂ/r?orx{)mlsnja/tll 10

i m dazol i dgta{ébl,soﬂufsrthaldreihméuperﬁmpqiﬂableimufqr imhges)are termed “enantiomers™ or sometimes
"Het erocycl oal kyl ene" means cycl oal kéwgne as defined above, exceptd gg&u

more of t hitoptical isomersTufenarkosy 10; fﬁB‘l’ popdentical ﬁ‘l“&ﬁ’&iﬂ ‘W“ﬁe

het er. atom ,et flndl

I nveﬂ I on, %‘f ggﬂg‘ﬁéﬁ‘}ﬁ (glelr}@i%ﬁcéega hi oﬁg? S%aél 8%“ | m%?\t‘gksp er |l@gagm(/ls
ther eof ( eyefined & MhckRidBRkIRr OAYBHoEhe ik has Fekeman oné bhigsentcphas 74 one,
pyrroI|d|ny ene, 15 pyrrolinylene, imdazolidinylene, quinuclidinylene,

 nor phol | nytnanu;)menc pgurs, where 7 is the number' tpfeqh@abmgrgy@pmpynds with pore than one

| | def i ned. bel. f
P bonC bt oihira) eftecriay SEet et et kgt AfksfahortiRl o o8 5 ire o diegtorHA, 5
in the  femmed D@&ﬁh&&@nﬁﬁeqﬁmﬁeo "Wakn bh@cmm@eﬁfepi%,pradaﬂt agtyre@@bmﬁmblb@

ket one, etone of i m noketone derivative thereof (e.

het erlSpol yd;arziom(rﬁ[ed rby]thmabsplute nmiﬁsmwmn of thatichitalcepterq mbmlul:ngnﬁgggmtmn refers to
56,7,8-t I h
2" 4 di oxo- e ATAPRGRIFRS 15 A of bt Siehied b PRl ol GRY stbstivuepts,y

etc.). ttached to the chirfD&Ehesy Ymdé?%aﬂﬁdérgﬁoﬁ afdiraiited-iccordance with the Sequence Rule
Irrrrunorredl at ed I nflammat ory di sorder” neans those di seases associated with
mast - of Calul, Ingnidland Brelageamhhe absojute desarptontR er § és citeddn parenthgsis Hollowed by

tryptase in i tor nedl d type 25 h rsepsitiv di seases
such as as® )?gh éﬁ@ ?'?%&?Vé aﬁ‘ﬂf‘%‘ﬁ%ﬁ ngﬂﬁ"m@t%ﬁﬁ?‘gﬁ@
anaphhyl axi ghir£ REAMRE Ldnl ckist 46 mcﬂﬁdaal%f&eosﬂﬁﬁé@bf hifrurd 6T 8{eRSigbrhErR Mok e prlbdes
di sease, peptic ulcers, I ammat ory bowel disorder, ocular and

ver nal conpfithe prasent apphcatmnmhm nd:fmnglto 4 cappound of Formmid Iabymw gr sk farmula and
conditions, and_the |ike

r-r.espons veness ans I he
| at e phaseﬂﬁr"@ﬁﬁﬁ‘b@Bﬂ%!sr‘;‘EldFﬁﬂnﬁFfb ‘%‘FF?\B?“EM“%%BFJSEF sé‘i’{%'d
with chronj @;ﬁg&s nsi veness of asthnmatic bronchi oI ar
tissue is E@TI eved to resu tI i gm chronic inflammti on reacti ons, which
irritate and danh@gtonditor "optionally?phédne ithat thd subseymentiy described vt bor einchmstance

ronDte at hol ogi cal thickenj f the ynderlyjing tissue
P P may or inay not occur, an d thgt tge descnp%on ?nchﬁ ces where the event or

clrcur_nstance occurs and instances in which it does not. For example, the phrase "optionally is
substituted with one to three radicals" means that the group referred to may or may not be
substituted in order to fall within the scope of the invention. |
- -“N-oxide derivatives” means a derivatives of compound of Formula I in which nitrogens
30 - arein an oxidized state (i.c., O-N) and which possess the desired pharmacological activity. The
" N-oxide derivatives of compounds of Formula I can be prepared by methods known to those of
ordinary skill in the art.



12 ) "Syncytial viral infection” means an infection by a

virus, such as a respiratory syncyti al virus, causing the formation
of a cel | ul 3o p8420P| asnmi c nmass, i.e. syncyBia, via infectionperiuserzigss
"I m no" neans the radical =NH. "I sonmers” nean conpounds of

Formul a | havi niPathsiogy’tef a distase means theressdntiel iatbrefcduses arfd developmicheofithe ur e
or sequence of bonding of their atons or jn the arrangenpent of their atons
in space. disease aswelasithe strpgturg; aﬁiéimqqon@i]&aaﬁ%ﬁg'éﬁﬁﬂf frgm the gisFasginspgesses.
space are ternmegdp,. oo y » ' ' .
| mages of one ag%lﬁi’é‘r%%}%&gg%%eeﬁtabﬁi gﬁﬁgﬁg@g@f{gﬁ%&f ﬂaﬂrj sf 5?1 l}a?g?r%érﬁé cal

that are ngsfpesitionhesis pesertil sife) non g tsand ither biolbgicallgmior ot wise afidesirabale
soneti mes "optical isoners”. A carbon atom bonded to four

noni dént i cand inghwdes thatwhichiis agogpiable far vetrripary useas well @p humran pharmaepinaliuse.

e L Bt B) AR it R P BRRRS ok BB i,
has 2" phamnf0aRt{ch N BEdeptabf, a§demragoo?,iaﬁdmﬁcm@5s thé désived phaiptdebRigfoal

Conpounds Wi th nore than one chiral center may exist as either_ an
i ndi vi dual activityt Sushwsaltsinclage acidiaddition salts ftirmed avithamerganic acids such as ysitochloric

"di astereoneric mxture". Wen .one chiral .center, i s ptesent. a.stereop|soner
may be 15 acid AAroRTORNG 34id TR AcIdLRIC picRiOFPhAsIC.Acich And the e OF With greanic
centely,, Ab | g . . . : |

Che. 0o i AR IR AEY okd, LRChIEARE B, heenole acid, bl AR ERibpcnfind R ot
attached t gcid)gtycdlio aid, penivie adid,dacticcarid; imkdoniciacid, suceiniaadi@tdmalic asid,analaiteeid, -

with the Sequence Rule , | of Cahn, Ingold and Prel og and _the absolute
descri pt or fmngric avid,datariccagid, githg agids henzpic acil, oAy dsgxybenzoyl)bgnzaje peid, cipepmic

the chem cglnaeilscld e GRMHRAHASC SOERANIISRITOLTM 2 o 0RL B A, @ 20

chiral centér’can exls €0SI oner s

st er oi sonepshydrs)yethagesplfopieseid, benzenesudfonid¥eid) pestitrobamehedidionivacidien
referring to a conpound of Fornula | by pame_ or bg formul a and t he
conf i Gur at Rowphthalenesudfenicqeid, ptolyenesulfonis asid, camphersslonic meid, t he ref er enece

: g)p:i ?6?11151: " %fsié&l%?ﬁ%*?g'F&]g‘%gé%gg{'ﬁ%g{eﬂie&%a%gﬁ%@%ﬁ@gﬂ%&%ri bed event or
Ci r cunst ana@’ Zhethylefehis(S hytdRiky R end? teribox§iél adilp B-pHeay HessioniB abid N triréthiidestic

| nst ances V\here the event or ci rcunstance occurs and instances In
which it deeid, tetiary Putylasgtierpeid, lannyd syfuricsacid, gludopivacids glefamic acid,

substitute ith o to_three radical s" .neans _that. t I Jeferred to
yor -y TP athot€adig) BB RARR SeariF AR mugShis PR IS L Cope o
the izgention. Pharmaceutically accephtd&s416 AR in¥RikE b8 addRMSsafts ARidhidhy Y€ forRied
conpound of Forrmula I in I ch nitrogens 30 are in an oxidi zed state

(i.e., O Nwhsnecidid prntops pmsset artcapablsi ofggagsingrwitl orggniedr argario bages. Moeeptabale
o e iy et RGHIS o T s, BB o 8

hydroxide and calcium hydoxide. Acceptable organic bases include ethanolamine,

diethanolamine, triethanolamine, tromethamine, N-methylglucamine and the like.
25 “Polycycloaryl” means a fused polycyclic radical containing the number of carbon atoms
- indicated, wherein at least one, but not all, of the fused rings comprising the radical is aromatic
. a_nd each ring contained therein is comprised of five to six annular members, and any carbocyclic
ketone and thioketone derivative thereof (e.g., polycyclo(Cy o)aryl includes indanyl, indenyl,
.+ 1,2,3,4-tetrahydronaphthyl, 1,2-dihydronaphthyl, 2,4-dioxo-1,2,3,4-tetrahydronaphthyl, etc.).
30 R “Prodrug derivatives” means derivatives of compounds of Formula I which are converted
in vivo to the corresponding non-derivatized form of a compound of Formula I. Suitable prodrug

derivatives include those compounds of Formula I in which one or more nitrogen and/or oxygen



WD 98/ 45275 13 " Pat hol ogy"
of a disease neans the essential nature, causes and devel opnent of the

di sease as wologi&yst he structural and funcl4 onal changes thatpcrasdshbigdabom
t he di sease processes. "Pharmaceutically acceptabl e" neans

that whi chydriis withifatlavaildble free fileng e pitatitnedwith@gjroup which icreagidy cleavblé byt
Is generall safe, non-toxic and neither bioglogically nor otherw_.se

undesi r abdh eivorprocessasd For exanaprle, nradmug derivafives oaeeréa@!ms of Fermulad sayconjain eae

accopt abi 2ree - IBERESCHpE TrptthTe g, SNBRGD) MmbsiniBEG kbR dobrporated
phar mac e utihfeainl aliphete Iahei«mﬁ oragorfitid stRdhA® @"ﬁ N{m'*)u)w Nedubptiutedsitnind 6r amidino

desi red pharnacol ogi cal activity. Suc ts include acid addition

sal t s5f or rgroupsi (elg.,i~CONBAH--GAVRIONH o ~-SNF)NHE ) Nrsubstituted guaniding groups

Y e e S S ot R RO S e bl v s

hexanoi ¢ 3@ d @ﬁ” SITHEGOE(OINS] WREBIRICR (@), Ak, (C,. w)alkylow Sarbthigiol | C

acid, pyr ¢id, lactic acid, malonic acid, succinic acid, nalic acld,
mal ei ¢ aci(@,. ,o)alkylcarbamuyhldl(el adilkylcarhamayl; cisee(Gl, 0)alkandydoxyphenylisiayk oi ¢

210 et HireoorianeroRi L s Slonty. B lsS. minl%%lw;!ef@mom”f%ﬁ: ¢acid
ic.hﬁ%oxy%%gﬁ%ﬂﬂs‘ﬁ"] enesu?% 9@@{%&!&%{‘8@;‘2& Rt omes a??ﬁiﬂé'_wﬁﬂgl% :

canphor sul éndR% isseirishxy; or (iif) —CQO)@CH{R’B)QQ(@)RPthe&ImR%’QOyﬂmgém ¢ar.Ryatkylioe

2 CI40' mglt ﬁ&%‘@aﬁkﬁkﬁg YisACendallyl 08 (Gunpyslealkyl dp adémﬁnewy#m&ﬂwmes of
acid, tri ”&&@YJuﬁﬁ%f Formula I gmy%ﬁhﬂm e Jr'rﬁ‘&(ﬁé M H&d’ﬂoﬁfl@%ﬂq i oxy o %og%

sulfurlc acl uconi ¢ aci utam c aci

salicylic (g d-C(NORi*f)HQ —G(SNOR"*)NHQ of <C@ENNHOR?Y) beNl-h)kboxyIz&ed guamdmo groups
Phar maceut I cal ly_acce abI e sal ts_also_ incl.ud bas addj tion sal ts whi c
oy B3 1 or e ~NECMNORINE Q(N}MI%H R4, i sigh B i lrnge methyl ARG or

h | ud
Sodi um ny A HRIAOIOIR, FadRRaRe K EIRACe %yr%°xa“§’mﬁuﬁfn83ﬁieﬁ 8 =
hydr oxi de @)g, )&y leubbﬁdmed Iriroycgrenpaiel g -ORJ 'QMQVIBOISRS" is RC{QYR® or -

et hanol am ne {et hanol a{p ne ri et hapol am ne, tronethanm ne,

N- et hy| gl SR HOGIRRY g 2 are as defupeg a,be%l aaaéoy ester dgrvatives 96 e d

pol ycyclic » i ndi cat ed,
wher ei n at #@%ﬁ gﬁ ?%gf'?@d@ ‘Oﬂé}p@hp‘ Eu ﬂi‘s gs c l‘?{)c Flsolau(a'l't he
radi el is ar ON¥Prbtective oup" mheawmﬁngrwnmmawﬁksbﬁeree iwitH 1% it Smithdtieastgmiic
five to six annul ar nenbers, and any _carbocyclic ket one and

t hi oket onechgBHstRaiey 8 ZrouD wbwh@é egtwe 1y blogks eneteastiviesite in ¢ multifiingtieral compound

I2 ngag?/ Iox oI #SE %tﬂ cth 5?1? aﬂ eé‘% n ap %}ﬁ&{]&{)sgﬁgg‘%yx{ a“°4h°% “EP Q’éed Eegﬁagcm"r%lte

derivati vegnd Whieh tasibé i-éédily\z‘éiﬁoﬁd ATRATHR HaIERti0¢ rdablidi isompldiéd:h are
converted in vivo to the correspondi ng non-deri vatlzed formof a

conpound of For Ryptected derivativsst meantderiyatives of compoundsaf Kasmulakinwich kgeastive
compgyn ds stte o'i'%iterry zlir% b&ocked %{h pro 2efivé éroﬂgé ePt%'tecEe%%nvatQ\ge/s%rf con%gunds of Formula I

are useful in the preparation of compounds of Formula I. Suitable protecting groups for reactive

nitrogen atoms include tert-butoxycarbonyl, benzyloxycarbonyl and any other suitable amino
- protective groups (e.g., see T.W. Greene, Protective Groups in Organic Synthesis, John Wiley &
_ ~ Sons, Inc. 1981). In particular, a suitable protected derivative of Formula I is exemplified by the
30 ' compound 2-{5-(1,3-dioxo-1,3-dihydroisoindol-2-ylmethyl)-1H-benzoimidazol-2-yimethyl]-
- 4,5,6,7-tetrahydro-1H-benzoimidazole-5-carboxylic acid.



WD 98/ 45275 : 14 atoms with an avail abl e
free valence are substituted with a group which is readily cleavabl e by
in vivo prowesssas27sFor exanpl e, prodrug dedbvatives of conpoupgpugsrHigioTul a

| may contain one or nore N-substituted am no groups (e.g.,

-NH2(R)) N sub¥Therageaticallyt effegtive amount” mmsans ﬁmt amednt which, wheit ailnsinistered to an

aliphatic, alicyclic.or aromatic structure (e.g., -N(Rerr]-),

N-subst i t (Andal igiedigctive forfrgpting a disease, o ps (e. g. , -C(NR[err])H,
C(NR[err])NH2 N ti

(e.g., -NHC(NR[ gl;rf: T%Q%%ﬂé\l)r&ekﬁaﬁa er.r Eor - {ﬁ%&#‘?&%ﬁ prese&tt he

like, in Vﬁlvsﬁhdﬁ[mﬁhcluses (1) -AORerr] or -CH(Rerr])C(OQRerr],

wherein Rerr] is ((err])alkyl, (C[err])al kyl oxy, carbanoyl,
(Clerb])al kyl car bamo 1) pr@}{ep@ggthe]cylgqaﬁg/ mmmgmanammal which may be predisposed

(G orr )yl R stk SROBREH opRicre sxiaptey e pithploayf pYploins SPiRe aikedse

het I
ooy L) i er D g et st i oy st

car boxy; csyn@ptom},orC(O)OCH(R[err])OC(O)R[err] V\,hereln Rlerr] is hydrogen,
err])al kyl or Cer cloalk al kyl or
'Eg:[[err}gcyc%/oal kyl . ﬁ%%&é‘ﬂﬁ%f#) ﬁ}’éﬁ &‘%‘0 ag‘g° Y’l!étﬁﬁﬁﬁnds
of Fqpnul a | Mdroxlatedlmnoor am di no groups
(e. g% C(NOR[ e rsrlemtrﬁé%f gc i)ﬁl& y-C(Nl)fi) NHOR[ err]) or N—hydroxgl at gd
guani di no gr oup$Uii&do” méa:s@heradiﬂhCé-NH@(é))NHzNHZ -NHC(NH) NHOR[ err]), in

whi ch d
- C;-IE: R s[r ?]r ; ]OCI( c y%&?‘ °“W3ﬁ g’? é Hn‘ﬂf‘élapﬂl}R[ n{%}“@&\a}eﬁ&pﬂﬂaﬂg}g materials used in their

(Clerr])cy NhnRa M%@&& rule ﬁ%{u{ ?J
N-substit ﬁeﬁﬂﬁﬁ%’{ %t%y ar nggélc(olé' g. ¥ er r‘ﬁ:, | %0%?% 'ere? OFéJ(ample, a
-C(ORer rdonmound of Formulati(ih whighoC( O) Rl err], wherein Rlerr] and Rerr] are
as defl ned above; and/or ester derivatives of car boxylic acids

(e.gl? - O) OR[ értPﬁ“’%%BrF%%’ﬁPﬂ 18&@@9&1%@9@:111@20{ g;[y%,rq; Fymprsesal Sy'
20 " . x t
with it . n %ﬁhﬁﬁb&or gﬂ-{nl 5 OﬁbafHd% ‘ﬁUL {fed %9_2%8%89& _é ?}%?10 | ate

sel ecti vel }(ﬁlgﬁﬁxﬁdmanHI%emHimﬁthzﬂLI-leéthﬁl)wJ(Z-h&pmﬁllLﬂeﬂﬂyl-qHDMGEhxdazole-
such that a chem cal reaction can be carried out selectively at another

unpr ot ect e}cAIDXIMIAS; s t e and which can be readily renoved after

h | - . d .
dor i vat fves"  meAnoesaR wils BRREIEE - vanidine- L empolimidep R i, comprses
reacgove 25(2-napmha-ﬁe&gldaaﬁnﬁfy@-bimkﬁqﬂwb&d@ﬁma@spz P ad X8 RS-CH- 9 fsrhéd

derivatives of canpounds of Formnmul -are useful in the preparatlon

of conpoundtés -sﬂmémﬁnﬂfé-bpnzosmdaa@ll-%rybwhﬂbﬁ-mgttgi-ob(ienaphth -1 edethive

ni trogen |ncI de t buto carbonyl, benzyl oxycarbonyl and any ot her
sui tabl e Z##%% dzole 58%%’ ggroups (e g., see T.W Geene, Protective

Groups in OganA&oé&tﬁéﬂWﬁh wﬁ%ﬂeWJgﬁ&H&lﬂo-lH-benm?ﬁﬂ&mi@%'l ¢ 25th ?’n?.l ed by

particular, a suitable protected derivative of Formul a I S exenp
t he 30 %gafbomlgnyliethﬂcmbgmgylj 1-(3-sulfopropyl-lH benzoumdazol-Z-yl and X3is

5. 857t P APt B LA e el 253 sutopropy)- 15

Ther apeut3 Faleh¥oiffid61-5%AcabetyHminB RANA} beizbicadRt ghd Whi ch, when

adm ni stered to _an
A together with B comprises 5-guanidino-1H-benzoimidazol-2-yl, C comprises

~ 6-[2-(2-methoxyphenyl)ethylcarbamoyl]-1-(3-sulfopropyl-1H- -benzoimidazol-2-yl and X3 is
' ~» ~CHy-is named 3-{2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-
30 . 6-[2-(2-methoxyphenyl)ethylcarbamoyl]benzoimidazol-1 1-yl} propane-1-sulfonic acid.



animal is effective for treating a disease. "Treatment” .or
"treating"” refers to any adm nistration of a conpound of the present

i nvention a‘gggmg.,gdes 5 16 (1) preventing ppafloHenaé
fromoccurring in an ani mal which nay be predi sposed to the disease
but does not yebeﬁén%hﬁiaﬁﬁd%fpﬁmiweﬁmn RAt AR UAIbrRIADF S Bxafiiplé, e

di sease, (2) inhibiting the disease, i.e., arresting
devel opnengorpourids of Hotmmila§yn whtbh(ﬂ compnses @ﬁﬁt-tgtnhydm&H-lmldazoM 5-c]pyridin-2-yl
(3) aneliorate the_disease, i rev t?l |ts ath Iogy and/ or synpt ons.

10 exist msaumbnumg’e%@u ‘A{ e%& Hormula "Uri edo”

nmeans the radical -NHC(O NH2. The corrpounds of Fornmula | and
the internmediates and starting materials used in their preparation

are nared in accordance with | UPAC rul
conmpound of Fornmula | in whbggl 15

5- guani di no- 1H benzoi m dazol*=

5- (2- napht h- 1-yl et hyl car banoyl ) -
named 2- (5- guani di no- IH- 1 dazol - 2-yl et hyl ) - N (2-naphth-1
-yl et hyl - 1H benzoi i dazol e- (R?),; ~car boxam de; A toget her
with B conprises 5-guanidi no- 1H benzoi m dazo -2-yl, C conprises 20

of _ygonerll ature. For exanple, a
\Tr ether with B conprises

dach- Cyl aNe—RB is -CH2- is

6- (2- napht h- 1-yl et hyl car banoyl ) - 1- net hyl - enzoi m dazol -2-yl and X err]
is -CHerr]- is naned 2-(5 guanldlno 1

H benzoi i dazol - 2-yl net hyl ) - 3- et hyl - N- ( 2- napht h- 1-yl et hyl -

3H benzoi m dazol e- 5- car boxam de; 5 A together with B conprises

5- guani di no- | H benzoi m dazol - '2 yl,
6- [ 2- (2- car boxyphenyl ) enhyl @k
| and X err] is 25 -CHerr]-

'233 /N
- suIS%r
1 __pé
2-{2-[2-(5-guani di no- 1H benzoi m ul ?opr opyl ) -

3H benzoi m dazol - 5-yl car bon ) and A

together with B conprises 5- gﬁ&zm di no- 1 H- benzoi ni dazol - 2-yl, C conprises
6- [ 2- (2- met hoxyphenyl ) et hyl car banoyl ] - 1- ( 3- sul f opr opyl - 1H benzoi ni dazol - 2-y

|3 ? 2 d( ir)(?’g Iu ;qfl,;ﬁpqpse,| wﬁi};mg gg%g%mf él'n§ I“H?PHW }nay:gg named, illustrated or otherwise
6- [2-(2- et ugusiiIR o i Bhpicafiah REGR/)JsHBIF AL AitRZiPly 1b K \uhErRBA et ufl obibleC

aci d. rtaln conpounds of Fornula | exist in
taut ongri c t@ftuinetsdre ieanfiorbecenaompassed by suchoamuesy itlistration andrdesgriptions. \Fiushthe

e -G S st LG B A S b7 s =
' 1m1dazo[4,5—c]pynd1n—5-yl} -4-oxobutyl)benzoate is meant to include its tautomers ethyl
2-(4-{2-[1-(5-guanidino-3H-benzoimidazol-2-yl)ethyl]-1,4,6,7-tetrahydro-
imidazo[4,5-c]pyridin-5-y1}-4-oxobutyl)benzoate, ethyl 2-(4- {2-[1-(5-guanidino-
15 1H-benzoimidazol-2-yl)ethyl]-3,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-y1}-
4-oxobutyl)benzoate and ethyl 2-(4-{2-{1-(5-guanidino-3H-benzoimidazol-2-yl)ethyl]-
3,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl}-4-oxobutyl)benzoate.

| H benzoi m dazol - 2-y

Presently Preferred Embodiments:

20 - " While the broadest definition of this Invention is set forth in the Summary of the
Invention, certain aspects of the Invention are preferred. A preferred aspect of the Invention is a
conii;ound of Formula I in which A together with B comprises a fused heterobicyclic radical
wherein A contains 5 annular members and B contains 6 annular members and X* and X® are

adjacent members of an oxazol-2-yl, 1 H-imidazol-2-yl or thiazol-2-yl ring.



[err] ' ' " Jerr and, hence,
whi | e the conpounds of this invention may Ee narred il lustrated or

ot herwi se WO98/485cri bed in this applicat bn as one possi bl PCTAUSNTREI4I | t
is to be understood that all possible 10 tautoners are rreant to be
enconpassed by Awpseferedraspect ofith h"&f‘?‘@h%‘%’ﬁﬁ‘%&%‘&? ;sﬁqr@r"}?. Lrhus, the

nanme et hyl

2-(4-{2-[1-(5-guanidino-| H benzoi m dazol -2-yl)ethyl]-1,4,6,7-tetrahydro-

i m dazo[ 4, 5-c] pyridi n-5-yl } - 4- oxobut W3 benzoate §6 neant to include its
taut omers et hyl \ [

2-(4-{2-(1-(5-guani di no-3H benzoim d 11-1, 4,6, 7-tetrahydro-
i m dazol[ 4, 5-c] pyri di n-5-yl } - 4- oxqf )
2-(4-{2-[1-(5-guanidino- 15
1H benzoi m dazol - 2-yl ) et hyl ] -

4, %-c] pyridin-5-yl}-

4- oxobut yl ) benzoate and ett@)nz R )3
2-(4-{2-[1-(5-guani di no- 3H benzoi m dazol - ZIEII )et hyl ] -

34,6, 7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5-yl) -4-oxobutyl)benzoate.
Presently Preferred Enbodi nents: 20 Wil e the broadest definition
of this Invention is set forth in the Sunmary of the : I nventi on,
certain aspecis,of the Invention are preferred. A preferred aspect of the

| nventi on ch: compound of Formula | in which A together with B
conprisses a fusgfl daeh&t BRisGYddpeidénd§firéptesent optionalbesiddt n A contains 5

annul ar nenbers and B contains 6 annular nenbers and X[ ery& and X err] are
adj acent menber sachfR%indepeadentlyis(C, )alkyl, (€ daalkylozyhalmer hydrexysl - 2-yI ri ng.
17 each R? independently is (C,.o)alkyl, (C,.¢)alkyloxy, halo or hydroxy;
X3 is -C(O)- or -CR'R®-,
X2 is -CH(RY),,~ or -C(R"),;= , wherein R! is amino(N_;)azolidinyl, amino(N,_s)azolyl,
10 (N,,)azolidinyl, (N, ))azolyl, -NHC(NH)NR’R’, -C(NR%R?, —C(N'[-I)NI-IR10 ~-C(NH)NR''R' or
- «CR'"R"),NH,, or X* is -N=or -NH(R' ),,, , wherein R! is -C(NR")R9 -—C(NH)NHRlo or
-CNH)NR'’R!%, wherein each R’ independently is hydrogen or (Cl s)alkyl and each R'
| _ mdependently is (C,,f,)a]kyl and
X? is -CHR*)- or -C(R‘)= wherem R*is-R'%, -OR2, -NRP)R'", -SR'2, -S(O)R"?, -S(0),
15 R, -S(0),0R"Y,-S(0),N(R*)R', -] N(R")S(O)ZR“, ~C(O)R™, -C(O)OR'2, -C(O)N(R*)R"2,
-N(RP)C(O)R", -OC(O)NR )R, -N(R")C(O)OR"?, (CH,), NR"*)C(O)N(R*)R",
-OP(0)(OR¥)O R or -C(O)N(R)CH(COOH)R", or X’ is -N= or -N(R*)-, wherein R* is
~C(O)R'2, -C(O)OR'2, ~-C(O)N(RP)RY, —OC(O)N(R“)Rlz or ~-C(O)NR')CH(COOH)R",
wherein R'?, R13 and R are as defined in the Summary of the Invention.
20 A preferred aspect of the invention are compounds of Formula I in which:
- R’is hydrogen or (Cy)alkyl, R® is hydrogen or (C,,)alkyl, which alkyl optionally is
substitutéd with one to two substituents independently selected from (C,.»)alkyloxy, hydroxy and
) sulfo R7 is hydrogen or methyl and R® is hydrogen, methyl or hydroxy;
- - X‘ is -CH®R*)- or ~-C(R"),;=, wherein R! is aminomethyl, l-ammocyclopropyl
25  2-aminoimidazol-1-yl, 2-amino-1,1-dimethylethyl, imidazolyl, tetrazolyl, (CH,).NHC(NR)R’,
| —(CH,),NHC(INH)NR’R? and -C(NR®)R?, wherein each R’ independently is hydrogen or methyl,
or X® is -N(R"),,—~, wherein R! is -CINR)R?, -CANH)NHR ' or -CONH)NR *R!°, wherein each R®



A preferred aspect of the Invention are conpounds of Formula II:

R5 R6 [err]
i n which: wWo98/45275 t he dashed lines l&dependent 'y repr esenisowpisamnal
bonds; each Rlerr] independently is ((ferr])alkyl,

(d err]) aliii§épengentlyds hydrogérycirroethyl and each R is methyl, inRpny al]phatxc or alicyclic
IXF g (ra Pf " ? 2 nrlez;)étyjl) csongp%[s?r:g%g(lmt}w %][su{:stlt?.lfaélcil%l th oné to 1502 g}t}x%ﬂ? g@épendenﬂy

- CH
am g?& ﬁ{ ;]rﬁ)“i Qgcﬂ'&ér;nﬁeg}{}]&hﬁhk m emlzgl Rl[errl%) 'S 'N[ err])azoli d| nyl
(N[ err])azol yl , x* §-HORHE: NFiidtém]lR[wFR'I‘,-OIU(‘N@K@J)R]z) RF(@)Q]R" -C(O)y rar] ,

o “NH(R %%'?%mmer,rwhqrgnﬁ rd B4 Fndemenently o m?rsm{areﬁnpaﬁryl R
NH) N
(g[(elr_?] ;Q[aﬁrﬁ;# (ri'sc]é'éghw?‘% @Wﬁe%?ihlﬁ%' 'Mgggﬂ efrlré# crsqs"’ﬁ? gg;)er rla k and

X = 1 Iyiciyel Pafydy r |
[O?QE re]r ri > 0 elﬁEeir&?c] er r ]ge&((@ﬁfzbidd), o %ﬁﬁm §%,cob€%rlr] 15 Rerr],
-S(0) 20 R[bﬂterbpolyﬁilm@ww REtsracyy ‘ém)]a ferriRerr],

[ g ?% R% :; { % [ ercérp) %?Q g:pﬁx Lﬂd al%(y clic 835%] E&?&ﬁlpﬁ% oPgPPa}lly is subs{n%téé w[nﬁlrJrJe to five

O Rl e 1Rénins,
[g r %l EeR[” J&%&?ﬂ% g%lr&]:%@ fiofn (gﬁmm&% [(%P) mtvearrsmry Féin
- C( O) N( RC[ earbamh 63 eftdyRindrhyidroxy; and =~ wherein Rerr], R[err] and R err]

e srfrrgd.a&é;rsﬁ@ﬁ%%a@a%g&ﬂyem'q?rrwésfuqsm\gﬁhone%rue”ed
Rler] is h%/ %Htsq"ic?e?g@éﬂl&)s@iekﬁhﬁoﬁ{ tr Jalky, (0. d G« r(CEﬁﬁlﬁtSrfd@@drBdﬁyl

whi ch al ky I ona ubstituted wt Wo Substituents

| ndepend egﬁdruarﬁeﬁtecar?w eyt Sfd0¢q3)s);lw¢m91aldahdremi(% Auiyl, sulfo, R?
I'S or ne an r

e I T v L e
- thyl,
ST oM R R LD

-(CH err] )Mﬂab&ﬁﬁ&&lﬁﬁéﬂeﬁ{abws}aﬂaw NRlerr])Rerr], wherei n each Rl err]
| ndependently is hydrogen or nethyl

-N(R[ err])[err] Aprefggs éPPFcRPEﬂ’P]‘“Y%mQW‘EW‘]“Fﬂ% QE H’m“ﬁt{ M—U"Rﬂh{ err] or
-GN NRferr] N %{o]gethmé{tﬁ B d?RAsHkeEd, 5,6,7-tetrahydro-1H-imidazo[4,5-clpyridin-2-yl, wherein

20 n2 is 0 and R! is -C(NR?)R?, or A together with B comprises 1H-benzoimidazol-2-yl or

4,5,6,7-tetrahydro-1H-benzoimidazol-2-yl, wherein R' is aminomethy! or guanidino and each R?
independently is halo or hydroxy;
C comprises 4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl or 1 H-benzoimidazol-2-yl,
wherein R* is -C(O)X*-R Y, ~C(O)OX*-R " or -C(O)NHX-R'%, wherein X¢ is (C,_s)alkylene or
25 hetero(C,_¢)alkylene and RY is (Cg jo)aryl, (Cq o)aryloxy, polycyclo(Cs.jo)aryl, hetero(Cs.o)aryl,
hetero(C;.;o)aryloxy or heteropolycyclo(Cq 14)aryl; and
| any aromatic moiety comprising R'* optionally is substituted with one to three
| substituents independently selected from (C,_)alkyl, (C,)alkyloxy, (C, s)alkyloxycarbonyl,
carboxy, carbamoyl, halo, hydroxy and tetrazol-1-yl; and the N-oxide derivatives, prodrug
30 . derivatives, protected derivatives, individual isomers, mixtures of isomers and pharmaceutically
| acceptable salts thereof.



18 lndependently i's hydrogen or nethyl and each R [err] is nethyl,

wherein any aliphatic or alicyclic noi ety conprising Rerr]
optional |y WO/M521S tuted with one to t wo $dbst it uent s i ndeperciobinzises
sel ected from nethyl sul fonyl and carboxy Xerr] is

C(Rer])= \AheA@Irq:feR{atEasp]ecﬁ of thexlnyention ax@lapmpo]mdsaf(l:@)-xﬁphrlrlp whicl{ 1) {3 axd ¢ach
ON CH wh
ke RO RIS L
-Rlerr] or -X[ ﬁ 4B]Mﬁru&o-urcr?enebﬁu&fduzlymahﬁgggrﬁ pal kyl ene or

hetero(C[err]) and each Rerr ndepe I s hydrogen,

E} CE err]) firw-brmﬂiaﬁ@bﬁﬂlc)aﬂidr?y%ﬂnmo} Wbﬁ(ﬁbm@@; ar yI
et eropol ycyclo( (I err e cyc
het er® E)C[ grr/])aé‘a“(z[ -0, 6¥‘{1ﬂ“° -1H-bggs @ﬁ‘ﬁ%ﬁ{a ety %rme@&)’& ic noiety

conpri sin @“ﬁ [%?@i e to five 10

substi tue%tfgir ncﬁepg&g ??J)l/ se"|“§" B¢ rom er rI‘% ’kyl oxy,

( C[ err])al kyl 0><!m9rMmﬂw[wmmcoxy-1H-benzo¢mtdnmb1)emgnmmmnd hydr oxy;
any aromatic_noiety rising R[err] optionally is

subst i t ut H-ReRZPIRitazel 5'0’?933@“}'13““110}3 mzeetﬁt s independently sel ected

car byl . cat boiyPYi L SR SRl Ao KD BE Y cr 1)) a1
15 1ohet e!fﬂbﬁ:ﬁﬁﬂd&&%%ahﬁﬁlmmﬁ@}&ﬁ&(g%@fzbi&%ﬁd and tri 1 uoronet hyl

and the N oxide derivatives derivati ves, pr ot ect ed
derivatives, i rraohutmh%r(Z-r{%hﬁ«bydwxﬂJf b mldamlez-yl)ahul]é-methyl-

phar maceut |ly.acce e salts t r.eof A preferred
aspect’ of ﬁ@@?’%ﬁ @ng ('J‘PI{?B‘HH ﬂb‘?"%%?fﬁ | in which:

A together w thp éf@ﬁmhﬁﬁétofthemventlonar ds of Fi ichR'i idi
4,5,6,7-tet rahydrI%o 1H i mdazo(4, 5-c]pyrid ecom ou11 s?Ahe,glelPlrilIZIBWh1°1r1§‘ }ssg%mducx]p

Rlerr] is of@immethy), i particulanr A t oget her WI t h B conpri ses
1H b zor m dazag ydr o- 1H- benzoj m dazol - 2-yl ,
\/\,her n Rlerr] .gg ﬁﬂ%ﬁ@tlﬁﬁ’e‘&‘mﬂﬁgﬁ‘%ﬂz H&“ﬁh@gﬁa@ﬁmﬁy\’-(}n&phth- 1-ylethyl)-

i ndepende@ﬁgeﬁz}m L[5 By%H6 C conpri ses
4,5,6,7-tetrah lo 1I—I-I|am dazoi 5 c] pyridin-2-yl or 1H benzoi m dazol -2-yl,

wherein R er r] ethyl ZJQ%[E(S-guﬂ{idmo-]IH-béi(ﬁ).ﬂdazoMﬁB[m;rt}] or

O) NX- X | kyl 25 - '
h(ca:'g ez o(C[R[ e Iﬁ\%"“@% H%‘%%grq]?m‘g er ré) F y ene e enezgalgir 1) ar yl oxy,

I I I
po zsz;x&é‘ysr;ﬂ(éﬂr&*&wﬂ rf%ﬂgﬁwawmemyna@%r Thgog o1y o
conp20 si ngv- @-aapﬂthdpylemyamﬂ-benzcﬁmmmﬂ-e&bmmdeﬂe to three

substituents i endently S Iectedfrom C[err ) al k C[err])alkyloxy,
(err])al kyl o;byggg yaidino-1H-benzoimidazo) b gld Xy)rapylxy and

e Sorua sttty ﬁ?mﬂ*@ﬂfr o
phar naceut i cal |Ms-guamdmoarzi;batzahhiaazwz-yxmétﬁymt(s-hydroxy)pmpyl- 19
N—(2-naphth-1-ylethyl)-3H—benzoimidazole-S-carboxamide;
25 2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-3-(2-hydroxy)ethyl-
N-(2-naphth-1-ylethyl)-3 H-benzoimidazole-5-carboxamide;
2—[1-(S-guani_dino-1H-benzoimidazol-z-yl)ethyl]-N-[Z-(2—carbamoy1phenoxy)ethy1]—
3 §¢methyl-3H-bemoimidazole-5-carboxamide;
' 2-[1-(S-guanidino-lH—benzoimidazol—Z-yl)ethyl]~N-[2-(2-carbamoyl-
30 4-chlorophenoxy)ethyl]-3-methyl-3H-benzoimidazole-5-carboxamide;
4-chloro-2-[2-({2-[1-(5-guanidino-1H-benzoimidazol-Z-yl)ethyl]-S-methyl-

3H-benzoimidazol-5-ylcarbonyl} amino)ethoxy]benzoic acid;

-




A

preferred aspect of the invention are conpounds of Formula | in which nl

Is 0 and each Rl err]ependently is halo or hydroxy, in particular:

2-

(2-{2-[1 wohsfasiistri fl uoro-1 H benzoi ni da2ol - 2-yl ) et hyl ] - 3- mefig897/21849

3H benzoi m dazol - 5-yl car bonyl am no} et hoxy) benzoic acid; 5

2-

(2-{2-[1-(5, 654éhtdrwr[a-(l{t’=[Mmmmﬁam-banzdlmmahyl-z-ygemgt]kwmethyl-

3H benzoi m dazol - (@i/l car bonyl am no) et hoxy)benzoi c aci d;

butyl 2- ( 234:bepzot

2 (2 (211 (5 nodvasene R A

2

bﬁmlwhw%ﬁnmmmaz enzaig pyigt hy| | - 3- et hyl -
B MEPATD: Fpotupy e naphe-1-ER

H_)

3H benzoi m ;? ?Jmﬁﬂagzg;y_m%ggﬂlm ﬁ{dmxy)benzoate and
2-(2-{2

i sobut yl
3H beszoi m daz oB—(S—a;thdbmwérﬁ,WahYdIQxW-bm

pr
R

- (5- hydr oxy- 1H benzoi m dazol - c{az) et h | ]-3-nmethyl -
o0l-2-y methyl)- -methxl-

b éﬁinﬁfdﬁ&?ph i‘e‘ﬁ»ﬂi‘éﬁ%%%ﬁﬁ%of%a%”ds B or: 15

2- (5- guani di no- 5| éé%Pﬁﬁ%o%dlﬁh%‘é ):dxﬁp&ﬁfd@b'ff«‘hhﬁﬁﬂ%?%bhjc ¥oBphYs)

2-
1,
2-
N-
2-
N-
2-

N-
2-
N-
2-
H-
3-
- (
4-
4-

3H-benzoi m dazol -

5-

3H benz car boxam de; hyl
(4-{2-[145%, ’g-wmwhgldme}Hhhmm[:ﬂ,Sm]pgudin—%yy hr)daRh;sI -p(NH)R’ in particular:

(- guani df no: PHBHEHIcerklimtapethtl toadh eanbcro, PRl g Ry - lsev-

Eg ! 322?% no- #ﬁ}genzm m zo?-y@a%glagnﬁmm°§9wgﬁﬁydroxy) propyl -

(2- napht h- 1- ybqs Q¥ imirtddtind)45,6)7-tasablydroSt Hdmixnzefd, 3ie]pyridin-2-ylmethyl]-3-methyl-
(5-guani di no- | H benzoi m dazol - 2-yl met hyl ) - 3- ( 3- hydroxy)propyl
(2- napht N-G-napbitniy)<tterd) BEHbezaikidasale-5-c3tboxamides

(> napni |- gt pohiEh s e e BBl Lriat Gaie? o J"-ﬂcarbmyﬂ-

[1-(5- guarih&hym((z-napmh- -ylethyl)-3H-benzoimidazole-5 -carboxamxde
benzoi ni dazol-2-yl)ethyl]-N- [ 2- (2-car ba(oyl pheno g/) et hy

metWyl - 34 benZtﬁSﬂmmﬁfb¥154éi§ab&t@-h¥@m-1H°MIdaZ°[4 c]pyndm %—ylmethyl) -3-methyl-
5- d - | b N[ 2-(2- b |- 30

chi or opheRAAARHIR A S DRI e BaPide 21 poxan de.

chl oro-2-[2- (2{@' (lindisodiny cb 619t ?aszpmmﬂmtzt ?—rgiﬁﬂiﬁlylyhmﬁﬁljﬂﬁiethyl-

| car bon am no oxy] benzoi ¢ aci

chl or o- ZA{-@hyquxx-z-naphﬂwghmthmh +hﬂnmmdamiﬁ&-pmbozalpi®em hyl ] - 3- met hyl -
* 2-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-ylmethyl]}-3-methyl-
20 N-[2-(2-hydroxynaphth-1-yl)ethyl]-3H-benzoimidazole-5-carboxamide;
2-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo{4,5-c]pyridin-2-ylmethyl]-3-methyl-
N-[2-(4-hydroxynaphthal-1-yl)ethyl]-3 H-benzoimidazole-5-carboxamide;
2-{1-[5-(1-iminoethy!)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl}ethyl}-
3-methyl-N-(2-naphth-1-ylethyl)-3H-benzoimidazole-5-carboxamide;
25 ethyl 2-{2-(2-{1-[5-(1-iminoethy1)-4,5,6,7-tetrahydro-
1H-imidazo[4,5-c]pyridin-2-yl]ethyl}-3-methyl- '
' 3H¥b'enz'oirr1idazol-5-ylcarbonylamino)ethoxy]benzoate;
2-f2-(2-{1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl]ethyl}-
_ 3-(2-methoxyethyl)-3 H-benzoimidazol-5-ylcarbonylamino)ethoxy]benzoic acid;
30 ethyl 2-[2-(2- {1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-
1H-imidazo[4,5-c]pyridin-2-yl]ethyl}-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-ylcarbonylamino)ethoxy]benzoate; and



3H benzoi m daZol - 5-yl car bonyl } am no) et hoxy] benzoi ¢ aci d;

2- (5-am nonet hyl - 1H benzoi m dazol - 2- yI met hyl ) - 3-nmet hyl - N- (2- napht h- 1

-yl ethyl)- WO 98/4523% benzoi m dazol e- 5- car boXani de; and 5 PCT/US97/21849
2-(5-am nonet hyl -4, 5, 6, 7-tetrahydro- IH-ben20| m dazol - 2-yl met hyl ) - 3- et hyl -
N- ( 2- napht h- 1- y2e{Infs- Qhanmbethzbﬂﬁ 6d-tetrahygire-d Fobnidataié.S-clpyridin-2-yl]ethyl} A

preferred gs I n I on re mul,a | in which C
conpri ses = yl-&t[g “?Z@Xﬁgﬁvl(??‘ %‘f%%?‘&“gﬂefﬁrﬁﬁh AeBICH and R is
-C(NH)R, in particul ar:

2-[2-(2- {1 [5-(1-1imnoethyl)-4,5,6,7- tetrahydro 1H-|mdazo[4 5-c] pyri din-2-

yl]ethyl)- Pharmacobgyenid Utilityt ben20| m dazol - 5-yl car bonyl am no) et hoxy] benzoi c
aci d;
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- 3- met hy|
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nme

2- Y 1-i m‘%l}%’t"ﬁyffﬁ %}8&?%@95?9@%% o‘s?%é‘-l-? g P"%ﬁ%’g} ‘@y@?g?ﬁéﬁwﬁ%& hyl ]

5-
h
5-
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- mfpgmdpyba)serlg-omogenmsnbmmeg- Details of an exemplary procedure for measuring
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hyl ]wﬂ-intmnpﬁnmndms Iannﬁalamdotsdrasﬂma See, Larson, "Experimental Models of
(1 ﬂse%%ww AP AR Sz b A Ry b Akl S Y
thyl) 5 I 953.957
{1% {i?ﬁ??im b BAC 199D WL o 2! 2(1990) Am. Rev. RSP Dis. 141:253-257. An

y
(2- -475786,’7-tetrahyd
[ m daz o[1d¢a5axﬁ,hmy mcxdlehwﬁulyll Quphbgtb }héelneﬁdhplieal and physiological features of human '
z
(

d haxy] b
{51 e iphfogicali EXRerabpaRey et i chesbpal medigtpandhysicglspanaly

(2-nmet hoxyetr%yl f?%“@%gﬁi“&°%°ﬁg¥é’f‘fs§-“ﬁ?ér‘ onyf‘%%sﬂ-rllron%? ﬁggfy é%siglletchyéxcan lines,
20 corticebteydids? ah@ ﬂ(eZIikeD,lalf\Ga}( ihflammatioatwist infiltrdiion, of-activated jedkocytes; and

|mdazo[45c ridin- yI]eth

, 6, 7- t etchERIG) 93] gsn%!ftpwbapae%swmrhﬂmmmmremwasmzaap@h

noet hy Tpele typattfophy, and epithelal danfager, Sk debd os gnimal madels ipgipde mice, rats,
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model depends upon the question which is to be addressed.
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25 The initial asthmatic response can be evaluated in guinea pigs, and dogs, and particularly,
with a basenji-greyhound cross strain which develops nonspecific airway hyper-responsiveness
to numerous nonallergenic substances, such as methacholine and citric acid. Certain selected
sheep exhibit a dual response after antigen challenge with Ascaris proteins. In dual responding

. -animals, the initial asthmatic response (IAR) is followed by a late asthmatic response (LAR) at

30 6-8 hours post-exposure. Hypersensitivity to the cholinergic agonist carbachol increases at 24

hours after antigen challenge in those animals which exhibit LAR.



Phar macol ogy and Utility: 5 The conpounds of this invention are

serine protease inhibitors and, as such, are useful in treating
di seases aswomsatzd Wi th increased serine R2otease activity. pcinpabhigay! ar,
t he conpounds of this invention are tryptase inhibitors and are

useful in treatThgaltbrgieahep model (scatbelbw) wis used to evaluute the potbntiblfitasthmatic
activity. In vitro protocols for screening potential inhibitors as to their
abil ity effects ofghe compounde of fepresent WVRRERH, Adminisgiration of cprapositions comprising
St ur zebec | e %3 5- 1030,
Typi cal | v, T pEingBindsiet Hireh ek BSiRo ditreio AR bHBYOrE andidhal i e e

pepti de- baﬁﬁﬁuﬁﬁa@s:rpﬁeﬂtd:orsfdnswgcmos@et@éﬂa&iﬁcfan@ggeﬁx aembistitdetRagdsk e for
measuri ng . tryptase inhibitory activity are described bel ow.

| n addi t i crpmpositions substanfially lesaen erabplishhthe lafe asthmapie cesponse and sansegnentan be
eval uated i n .Vivo in one of nunerous ani mal nodels of asthma. See,

Larson, " I‘:l}yﬁ’g’ff‘??gﬂ?séYenl%sdel s of 15 Reversi bl e Al rway Obstruction”, in
THE LUNG SO ENFE4denfihbROT it Bwofioriralaleo Wsful R 1R treatment of oufls - Raven

Press, New York, 1991; Warner et alL. (1990) Am Rev. Respir. .
141: 253- 25mmunomediated irifthpmhataryi disdrdensde whieh ryptakepctivity eontiiutesitocthe

clinical an hysi.ol ogjcal features of huma ast hma, incl uding:
ai rway hy d@%-“ﬁgéﬁ%]ﬁ??’aﬂ%s §“F€d{,sﬁ%‘ﬁ§ mu#éBHW?%ﬁEGW?ﬁse‘&Pt@twl%ma?t cells,

revengal i LR ; : d s . s
(P adanergees RpRRRY SHEHHE SoRigRi S, sShiloid olIRR., Gaioiibriy, gopry artirii
ai rway i nfamrothér apthritic chnditibnd, infiimmatonf bowel disdass] peptidulests asd varishs skin
chronic inf Ingrrmt oi_yngegﬁlnerative chapges, sych as basenent nenbrane &

t hi ckeni ngFONEHHREE Further, the,gompoun ¢ PEsSeRt invgntion san bepsed|to frgategyacytial viral
Speci'es “Zﬁfecﬁﬁné"‘”i mal nodel s include mce, rats, gui nea pi gs,
rabbits, dogs, and sheep. All have sone linitations, and the proper choice

of ani mal - Thereffiehcydefthe dompetids tof eheopresent diveiidrtfor tige traathentatihesaed.
25 ' The initial asthnmatic response can be eval uated in gui nea

pi gs 13and maigsty abipmpenamediated flammatory digprdprs:£an he evpluated by Risherdn vitzer in
o e FRUEAIEE TASE By ARG S ERRRBRRAEE o sty ion

nuner ous nonat | ergeni c substances, s

Certain selandiecitmonstrated B asqayswell knbwa ifl 4 arf, Foexanls) R eveided PaBsive Arthus
chal l enge with Ascaris protei ns. 1 n dual resli)ondi n animals, the

initial adkeaction(RP HsW teghupgue; (see; gig, Sanglng? gl 58929 U.St Ratant Nors12m352).

(LAR) at . 3Q.c = S OUE S t I sitivity to the. cholinergic
agoni st car sgﬁ%_r%lcnv aas%gl%at{‘ %&ﬁfé &ue%%%%’}%g?#sép\{g%ﬁaé@ﬁmcﬁéﬁaP8H§g“?n

t hosgoarni reonditithhs cuck ¥ hpperprofiferative skin disease, are well known in the art, for exahi}fle, the
allergic sheegJ nodel ésee bel o was used to evaluate the potenti al

anti asth idonic AcidMeuse £ap Testi{id.): cHasorarepounds of e preseutrinvéntioacan ba.

resent 1 re) At fof BRBRRbMLRE ea Rl o mpockies HRGTHD Shinef G G984)
f ormul at i oivehives ernafiondles 8¢ PRYMMEoBRISE LB PherRpfe 2092811401 gens
denonstrates that such 5 conpositions substantially | essen or abolish

the |ate ast hmalheeffisagynfdhe apripewndsof thepresent invention jpdockingcsibfusionaansed by
The g¢ rrpo"'angﬁmc%alt\}i]llug i c':a% eaervglu%leﬁ%y%ﬁg ];nueltthg rgertlerll'gll)} s6 ?érrt’ﬁa lrl]’lt Ti%];ve(ﬁ, Qtearl.,
J. Med. Chem. 26:294-298 (1983).

-

" Compositions and Admininstration:
| According to this invention, a therapeutically or pharmaceutically effective amount of a
30 * - compound of the invention is administered to a patient suffering from an immunomediated
inflammatory disorder. According to one embodiment, the compbsitions of the present invention

are useful for preventing or ameliorating asthma. In using the compositions of the present



I mmunomedi ated i nflammatory di sorders in which tryptase activity

contributes to the pat hol ogi cal condition. Such diseases include

i nf | anmat or Wa98/d¢538s associ ated with mast Z®l1s, 10 such speTRlvousrlei d
arthritis, conjunctivitis, rheumatoi d spondylitis, osteoarthritis, gouty
arthritis invention inadreatnent ofiasthma,the coropolirtds omay, be avnhiaistexedprophylaetically prior to
di sease, peptic ulcers and various condjtions. Fuyrther, the

Skin
compounds GRPPFHES or R BSTrePIEZE factor, on aftey SIFR SEPASYiRe Rhe sompianggs of the
i nfections. : : £ : fes .
I nvention g)er%%1 1é1vter}téo§tarng %“:E %? ! t g s\E/igg%b %eﬁd?&r% or ?#%gg?&iu#rﬁbﬁ%%e&gﬁﬁ%fmm

i nf | ammat obptilscassomcht and perenhial rhiritisiaAncthbyaspedtivdithe present iroveation 1t directed to the
vivo procedures. Thug, the anti-inflammtory effjcacy of the conpounds of
the presentPrévepHAR apf treatment of ¢ther ipunyRoResdisted inflammatery-disardeys jassogiated-with mast

the art, faqr . \ Iy \LE S .. .. Reagtion,.

( RPAR) - PA pggﬁ%gﬂtgésagg ﬁg%&ﬁ@%ﬁ@hérzﬁéﬁlwnﬁ §?°P§%§%fmaﬂ&a>z and
5, 126, 352) .anaphylaxis, a8 well/ss Hyperpiistiferative skigl didtasd, peptadebirs Candahs Bk&f In still a
conpounds in the treatnment of various skin 20 condi tions, such as

hyper pr ol i ffarther spbogimentgthecompoundscofithe pregerdimvention aes used to freat symeyial iral

th : hi doni id Test (1d.).., The co ds of th

e ent. i ndBEROh Doy A0Y TBSG (FRCTeRly Kyl g ComPounds of the
accor g ng to t hery Qm@sbiitirns ¢6staininete cBmpBintistan B dﬁﬁﬁ@é}edofor theraphfid'aY&Sr

e-a
I nt ernati onal es de Pharnmacodynam e et de Therapie 270:128-14
The ef fi capyoplfyladiic trsatmentsidin tbérapégicrapphieations, noaridsitions areddntikistegedtol 4 patient

fusi on caused . syncytial virys jnfectjon can be eval uated by the
ot hods gamreaty Jirtsing B A teets, gaSretioed Abqve, in an avaoung Sufeient e of at 10as
26: 294- 298 ) t th L b LR atj on:

According to thi sar{eﬁveﬁtsyglgf%%gigg%t%iagg?ﬁség%ﬂ% ar %h}:&élu |%uélltfl§1/equatet°

effecti ve accomplishi this i8definedcasdevabutitaliyheffdctive ambont drlose!™ Axn6inits effedtivedfor
patie sufferi ng,,‘flrrﬂom n |trﬂrrunorr,ed| at ed i nfl ammat Or%ix di sor d_er o
Accor tt ng fBIssEe W %‘?‘ﬁé’rﬂ he peverityAsbRursenidhe disease, prewioun therapyetheipstient's
of St ho pr o et BaRSRA kgofle BIS 8 anfthe B dftnl Relihd SRR 5 ' "

of the present of

asthma, the conmiaypmeshylayicpphcions, compesitiphdedtithiaitig thetotipHindsof te invention are
exposure to allergen or other precipitating factor, or after such exposure.
The conpou “EJ‘Fte%'?i’gm a patient suseaptibl fo or pthervise at Hskofmpartiewlprdisease inoan ampunt

anel i orati I A Iy ' ' . t h

seasonal - aﬁg |oé£§il s ﬁﬁ? gﬁv i ﬁl %ﬁ#@?ﬂ%ﬁ%ﬁ%%%%ﬁé&gg rﬁ%@ B AR 15 ‘%ﬁgﬁ? fohets
di rec2@®ed t dptophyladticallyeffecting amowstiod dos€' THEE caf bedidhsnistefed' SISk BY Shalation.
I nfl ammat ory di sorders associ ated with nast cells such as urticaria

and angi oed@ s uss dhepreeise ameunty againdepend quothe patient's steta of iealth, wieight, and the like.
anaphyl axi s, as | lLiferative.skin di sease, peptjc ulcers, and
the like. In st iweém%%‘;w"% ?ﬁﬁ’?ﬁ’eﬁe‘@m Py has qeguir Eené‘rcet‘ﬁée Is
present i nadininigteredi€necegshry.0Stibseghentlythéldosagedr'tBé frequency of AdthBidtiaBb, or both,

particularly infections of respiratory syncytial virus.
- can be reduced, as a function of the symptoms, fo a level at which the improved condition is

25 retained. When the symptoms have been alleviated to the desired level, treatment can cease.
Patients can, however, require intermittent treatment on a long-term basis upon any recurrence of
the disease symptoms.

In general, a suitable effective dose of the compounds of the present inventioﬁ will be in
‘ the range of 0.05 to 1000 milligram (mg) per recipient per day, preferably in the range of 0.1 to

30 . 100 mg perday. The desired dosage is preferably presented in one, two, three, four or more

subdoses administered at appropriate intervals throughout the day. These subdoses can be



10 The conpositions containing the conmpounds can be

adm ni stered for therapeutic and/or prophyl actic treatnments. In

t her apeut i cwapegidsgdt | ons, conpositions are2ddm nistered to a xAVUISMNR1849
already suffering froma di sease, as described above, in an anount

suf fi ci ent y4RirGstéred as uait db&gs forms, for example| tanthiniray0.65to 1009 mg,mrefrably0.01 e
di sease and its. conplications. An anmount adequate to acconplish
this i s del0fpg ofactivhinggséent perymitdesagefrmye anpunt or dose." Amounts

effective for 1 this.use w.ll . . B . h
di sease, previ o&?e eerpagilon P?\ey 18&%%2‘?&%19&&% 1ﬁ%‘é§he ﬁ’yost a{ usg %%g}%g%%hgoé
to the drugg,msBdoliACsenitiaii Ahd Hquid dshgefdinB uph us tablet) enteric-coated tablets, pills)
prophyl actic a§p1 I catlons, conpositions containing the conpounds of the

i nvents on powders, liquid selutions ertsuspsmsions,dineaemesn injsetsble gnd infusibls sghutionshelnhalable
at risk of a particul gr disease in.an, unt suf.ficient taq.pr nt
or amel i or RTEPAFFHENY FU a%?*"%iﬂiﬁa?’iﬁ?ésp @ﬁaﬂﬁe’@(np ?ﬁ%ﬁ‘tﬁ}’&“@ﬁ?ﬁ‘%ﬁ ﬁ{oge ggg%tgég’
"prophyl act . [ &did PRt ns, DRER Wil apredfatidthaitRe fitferred
orally or %%ﬁﬁh%%@rgﬁéaﬁn@ Ilr']é?{a ﬂg&gggs BPhe pr eciaggr amount s aggl?nene
depend on ten #ill d&pthd dSnthepatiotlahthetapkuticpplicatioraatchantic Especially preferred

Once i nprovenent of the patient's conditio?‘sgl}gg occurred,, a mai nter% nce

dose is formulationsiarg eraberaeresol. Themethogds tjop angdprengration of thergprytic

frequency of adm.ni | (g : Igﬂ% 3 gdei ON
of th d]syn'ﬁP ghp%ss‘gorrﬂ%e%%h%gc\%ﬁ?’éﬁn‘%shoefﬂll%?rvgve %gr‘lﬁltlon |lg %&tw

retai ned. \jbgsibel tn, Fr@iadiple, RervanGeets RHARMAGEETICAD SCIENCE® aid BHE MEREK INDEX
treatment can cease. Patients can, however, require intermttent
treat nent di™Ed.dMsrekedEHd9B8)-upon any recurrence of t he di sease
synpt ons. o sy | nesal - ' l. : VT .
conpounds of thewbﬂl%géﬁ)oﬁs%}gﬁ% ?%gﬁhvﬂtﬁltﬁ%% u?gr@& lggpéfr%ﬁr anggmg%logg’gglst o]
1000 milli 2bIEth ppéent i€ as PAre 6f a Pldrntaodutical Rrmukition. The Fitulaivpe oftheGrdsent
to 30 00 ng per day. The desired dosage is preferably presented in

one, 1§o, tihvestioncompriss atieass one compoundisieserihed-hersin in o thegapenticallyopr i at e

I nterval s throughout .t he.day. .These subhdgses, ¢ . .

08/ 45275 P ann&eutlcallty e%fec&% dose. o. er wi %aharﬂ{lcgl%glcag% %cﬁptsapl&cggle\aég Tlljlﬁi t
dosage f or Hhaphilenfica® BBPosifioRs Willhas contlih the cdMPSurds of BejiredenPinyeftidhlint 0

100 ng of active ingredient per unit dosage form The .
conposi t i orconssntrations swEfcienttordgliveranmpprapriatedasey Her example, wherethe appropeiate dose
i ncl ude, far exanpl e, soli semi -solid and.li.qui d dosage,for .
SUch s t 2P 805 mEpmaHEp.tie sapeapainp B Be fnotnd Bf me'ifrhon 37 A ppaidbeutica
sol ut heNS  QUonHSIABA WARAE be 0I0BIRS PESdosk, Whérk 3RE Gos’ﬂ'&rklﬂ* i5Sised.CF810InHAlaAY t-aerosol
| nhal abl e preparations, Such as aerosols, are al so included. .
Preferred foompokitipns ke congentnation ofitheconspounds of the presentiinventinr inthe eomposition

t opi | d | t [ [i i , b i i b iated.t,hat th
br of or red il Bencraly Senstid unsin Rgnt e et dypiiet SRERER of tsFompbnds of
at hand. Espe }eeééfdtxn&_’ 858 i fflatant or aerd<dl BdPbIiRGNS %ﬁa%,é&on%b@e bD1Gb abdiiS0

nmet hods for t ormul ation and preparation of therapeutic .
conposi t i omag/inpThefompuiationcuaypinciude otter climicaliyusefiilmompoundss suchias Pradremergics

e b e S5 b el BT Bk e RS st (e,

beclomethasome, triamcinolone, flunisolide, and dexamethasone).

Chemistry:
Generally, the compounds of the present invention are synthesized using standard
30  techniques and reagents known to and used by those of skill in the art. It will be noted that the
linkages between the various functional groups generally comprise carbon linked to the nitrogen

of an amide or carbamate, the oxygen of a carbamate or the carbon of a carbonyl. Those of skill



11[err], (Merck & Co. 1989). Wiile it is possible to

adm ni ster the active ingredient of this invention alone, it is

preferable wogmssant it as part of a pharghceutical forml atgeoysotResso
formul ati ons of the present 15 i nvention conprise at | east one conpound

descri bed ipqhehn will récoghizeahst widthedsl dnd @eagents for fopiaig MR Bonds ktewall ke ¥&d
dose together with a pharnmacol ogically acceptable carrier. The

phar maceuttieadily availablei tSeerssg.wWwMarch, My ANSED SIRGANIC CHEMISTRY04th &d. (Walep 1992t

dose.  For LAapiGOMmRRRSRR OIS TRAbsR 0N (A 1580y Bga FRBie! g oomu's
t he CO”CG”i‘é)?%ddﬁk(@?ﬂ&@ﬂmﬁémwn&mrhﬂm%i @bngthah *198%;6/5%%& or20

conposition would 0.05 ng per dose, where one doSe per
i nhal &nt oincerporated herein by refarenwesi t i ons, the concentrati on of the conpounds

pon Cho. amount CORPOURARRAHPIIoR AR IBATLIE e 8 X3 10e SHBCER: ATGbED AbaN FEoB v
about 0. o1 aEERRl 23 bF iR 20 e caf B H Bar SOPAZ O BB i KBing

clini cal | yredetigridchemepounds, such as P-adrenergics 25 (e.g., albuterol,
terbutaline, fornoterol, fenoterol, and grenal ine) and corticosteroids

(e.qg., becl onet hasone, tri anti nol ef} uni soli de, and

dexaggt hasone) . Chem stry: , General |l y, the conpounds
of t present invention are synthesized using sjandard 30 t echni ques
and reagents known to and used by those /6 i#XKip-¥he art. It will be
noted that the li nkagedRDatnyeer( t hg Yari ofs functional groups
general ly conprise carbon linked to g\ni trEden O - of an am de or
carbamate, the oxygen of a carbamat & oF g carbon of a carbonyl. Those of
skill 5 éRz).r.'z mre—aft will recognize that nmethods and
reagents for form ng these bonds are well kpown and readily

avai l abl e. See, e.g., March, ADVANCED ORGANI C CHEM STRY, 4th Ed. (Wley
1992), Larock, COVPREHENSI VE ORGANIC T FORMATI (VCH 1989);
and Furniss, et al., VOGEL'S TEXTB O P ORGANI C

CHEM STRY 5th ed. (Longman 1989), each of whir¥L
herein by reference. Conpound$ of Fqr | in which X4 and
X5 are adjacent menbers of an oxazol-2-yl, - 9l -2-yl or

t hi azol -2-yl ring can be prepared by the nefhods dfpi cted 1n the foll ow ng

i ncor por at ed

reaction schene_: Schene 1 10
. ’x3
(Rl)nl A ?(2 \87 R*
T ==
YW, Y R
" 1(a)

in which L is a leaving group, D together with the vinylene moiety to which it is fused comprises
- amonocyclic or fused bicyclic divalent radical containing ﬁom 5 to 15 annular atoms, wherein

15 . eachring contains 5 to 7 annular atoms and each annular atom optionally is a heteroatom, R? is

-OH, -NHR® or -SH, X® is -O-, -NR%- or -S- and n2, n3, n4, A, B, X!, 32, X2, X°, R, R4 RS, RY

o and R‘are as defined in the Summary of the Invention. | |
.. Compounds of Formula I in which X* and X3 are adjacent members of an oxazol-2-yl,
. 1H-imidazol-2-yl or thiazol-2-yl ring (Formula I(a)) can be prepared by reaﬁting a compound of

20 . Formulal,ora protécted derivative thereof, with a compound of Formula 2, or a protected

derivative thereof, and then deprotecting if necessary. The reaction between the compounds of



[err] H2N

2 [err]
[err i kch L is a leaving group26D together with t
noiety to o E"‘%gi s fused conprises a nonocyclic or usedﬂgl cyclic

di val ent rpetnfihe L and 2inmiyrte darrisd Gutneat] butepreferably it carnied ovtén &ierpr&ﬁcnce oBach

ring contains 5 to 7 annul ar - atoms and each annul ar atomo tiaonall
het er oat oni,3rRlimethyl-3,4,5,6-tetralyydgo W&dg}qne%) Wher pol W&o culdﬁa?ﬂéto

e 009 L o i oo A A

For mul a ! 5@), Y @(ds[&ﬂrﬂo ?nﬂﬁé[)e derﬂbm&ﬂtmffe&wdw ay@hieans which removes the

oxazol - azol or thiazol - % ring (Fornula I%

can bé pr epmtmﬁvegrmamdumgesatheémdmdﬂct jrpreasorpblenii¢ld (a.8-, s9¢ Example 2()ed
deri vatlve“{#ﬁeof wi th a conpound of Formula 2, or a protected

derivative eof , and then deprotecting if necessary. The reaction

bet ween the CO”E?HQ{ilﬁldiffasluon, compounds of FBn8fY Kihdvifich X' and X2 adjacent members of an
26 For ae 1 and ge carried out neat, but preferably is

carri ed oubxazol-2kd, Hd’eswdazel-z{yl or thiazol-2-yl ring can be prepared by the methods depicted in the

1, 3-di net hyl - tetrahydro-2(1 ri mdi none (DWVP or pol hosphori c
acid, at 1&8qvgngreacnonscheu}/ (1H) - py ( U) polyp p
10 Scheme 2
4
L x3 R
Y Xc
0 .x ,
R In3
3

1(b)

in which L is a leaving group, R* is -OH, -NHR® or —SH X® is -O-, -NR*- or -S- and n2, n3, n4,
15" B,C, X‘ X, X4, X, RY, R?, R%, R* and RE are as defined in the Summary of the Invention
) (e_.g., _see Examples 2(e) and 7(h), infra.).
Isolation and purification of the ’conipouxids and intermediates described herein can be
B effected, if desired, by any suitable separation or purification procedure such as, for example,
o filtration, extraction, erystallization, column chromatography, thin-layer chromatography or
20 thick-layer chromatography, high-pressure liquid chromatography (HPLC), or a combination of
these procedures. Specific illustrations of suitable separation and isolation procedures can be had



200C, preferably 180-190[err]C, and requires 1 to 5 hours to conplete
(e.g., see Exanples 4(d), 6(h), 8(k), 9(d) and 10(d), infra).

Depr ot ect i oygaiysess ef fected by any means @7ich renoves the 5PCT/U§§79}1§&“V€
group and gives the desired product in reasonable yield (e.g., see Exanple
2(9), by réf8fehée fo- the examples hereinbelow) However] étherf cifaivalint s§argidav}9sdlation
Formul a | |n which X err] and X err] adjacent nenbers of an

oxazol - 2- yp:;oced’aremm.@ﬁcotzﬂy be gsed. m@dwmagpenﬁ resgnancs (MR snsetrewers recorded

gg';] Qﬁgszdegﬁ gt enera[i' B ec%nc "QE Plusf“%lpel:c ('386 Mﬁ% Stngargﬁ(lﬂ) SBF?‘?‘ were recorded
[err] on aPerkinﬁ]lme 1600 Fourier Transform IR (FT &[Analytlcal Hi’ECrv}as performed ona
1(b) I'n |CF|L|saIeaV|ng group, err]is -OH, -NHR err] or

-SH, 5§ s - Qltrafadtifivrogrotein AnslyzerMicliomnBioRedourees, Inc. mulﬁperb«pﬁh a[PLRE eolninn,

5 o kit i B A ol B
nfra ). reverse phase (RP) cofiBhitbt £%AlE PRy 1.E266 4 ected}l miangﬂskp

i nt er redi at es SCrl erein can eS|red

sui t abl e segka. | Masspested (MBY wetewbtginat exla FinmigaS$Q 710 w:tlmmmsil source by dlrect
filtration, extraction, Mstal lization, calum chromat Qgraphy, _thin-Iayer

chr omat ogr infhsion or bp HPLG M (Ultragast MieroBreiein dxnabrest, Ghs eplimnuam 26 159 swak
chro og r Wiiss

Speci ?fqﬂ%sfﬁ’ﬁf C?f? n§ Sui ?&% It&@.tsa}é‘g)a a rlngﬁt b mtégﬁeﬁ%%%&)%%gc e :mr 2 u]?:hés%ed
be had procedures or were purchased from commercial sources, such as Aldrich Chemical Co.

(Milwaukee, WI), Sigma Chemical Co. (St. Louis, MO) and ICN Chemical Co. (Irvine, CA).
The techniques used to perform the syntheses described below will be recognized by those of

D

skill in the art as routine (see, e.g., March, Larock, or Furniss, supra).
15 |
Additional Processes for Preparing Compounds of Formula I:

Compounds of Formula I may be prepared as pharmaceutically .acceptable acid addition
salts by reacting the free base forms of a compound of Formula I with a pharmaceutically
acceptable inorganic or organic acid. Altenatively, the pharmaceutically acceptable base

20 addition salts of compounds of Formula I méy be prepared by reacting the free acid forms of
compounds of Formula I with pharmaceutically acceptable inorganic or organic bases. Inorganic
and organic acids and bases suitable for the preparation of the pharmaceutically acceptable salts
of compounds of Formula I are set forth in the definitions section of this application.

~ Alternatively, the salt forms of the compounds of Formula I may be prepared using salts of the

25 starting materials or intermediates.

The free acid or free base forms of the compounds of Formula I can be prepared from the

- corresponding base addition salt or acid addition salt form. For example, compounds of Formula
I in an acid addition salt form may be converted to the corresponding free base by treating with a
i+ suitable base (e.g., ammonium hydroxide solution, sodium hydroxide, etc.). Compounds of

30 Formula I in a base addition salt form may be converted to the corresponding free acid by
treating with a suitable acid (e.g., hydrochloric acid, etc).



27 by reference to the exanpl es hereinbel ow. However, other
equi val ent separation or isolation procedures can, of course, be
used. Nucl JRgnetic resonance (NWVR) spegtra were recordedper/ysernisfdn 2
General Elec ?I C fgeqz Pl us" spectroneter (300 Miz). Infrared (I'R) spectra
wer e recorded The N-oxide§lofcorfidinds Efmﬂ@ﬂéhxﬁiuﬁrbﬁ}ed'bﬁﬂfeﬁﬁ{dmlm&vﬁﬁd'me of
Anal ytical HPLC was perforned on a 5 Utrafast Mcroprotein Anal,&z%r
z

M chr om BpsfRes9skilkia thé art. Fexjenapple) Nrbxidescam trrpreparedihy treating an unexi SHomm
P tive HPLC f G.l.son LC.usi ng.a VYDAC. 1x25. :
Fevor se. pRithe cormpusdpERARAE  volhD Sdi7Eg e (B e Beaiptigses hid Tmalbic)
cm Jer rJMaflﬂ, %ﬂbggf,mg%lkﬁ{ftpe&abcgﬁ%Iécrlg,(lﬁz}?&b_rcm&&@rofﬁfeﬁzaehau{)?d.hgicac &nwsﬁbwirﬁﬁn

SSQ 710 I nflusi on or f .
(Ul t raf asiorddnid sevent (.6, Ahalogemated Iffdrocatbardusinas frethylereshloride) atigpproximately
Unl ess. otherw se noted, all reagents and equi

nt re.either e ed

accor di ng 0f€. Altsrnaively, the N-oxidss § aPoyp W%ﬁ%@e@f WFW‘E%W%% &i al
sour ces, ch ,as Al drj . L€ . (M1l waukee, W), Signa

Cheni cal %9X‘P§Pfa{8?ﬁr§,gn%%{%%?%&em cal Co. (Irvine, CA). The
techni ques usedCdrpdiRids of Foirila § jininwddisediform dahde poeacad frorh N-brideseHgni zed
by those of skill in the art as routjne (see, e.g., I\/%L%jb&arqgﬁéy
or Fur ni sspmpopnds)of Fosmula I by treatimgiwiharedneing agsrtd{ego F“%l“’eﬁ& i 1
of Formula I: . ... ounds  of .| . . :
phar Haceupbesige. it bosply SEiFE AR ppiskv et phoiptbRls i8uBHEEHERnfte oo in

base for nmg,Qhitahie HEPOsH3anie sofvenit(elgd acetohithilefethiies] amevis diokdre, etc.) at 0 to 80°C.
acceptabl e inorganic or organic acid. Alternatively, the pharmaceutically

accept abl e basePradrug desindiivésof tead¢amponnds ofPermds I esn baprapared by mejhasts known to
d b ti.ng t f idf f . ds .of..F la |
N h phar et oEsiny SKiLBLBEBRA° En o aFREPIS 2ogaN Fop BUeT dRR] G Ftduss
and organ iaﬁd?ﬁif‘ﬁre@&@ti@ﬁ‘ﬁf‘éSﬁhiﬁE@&' & (1992) | B8 oRaR Redrl Medical Chémistry Letters.
y acceptable salts .of

phar maceut1 ca conpounds of Fornula | are set
forthsin tHE98%Li nitions section of this application. Al ternatively,

the salt fornms of the conmpounds, of Fornul.a may ,b repar usi n al ts, of
the 25 . star tRfﬁEchFét@Fl"éﬁ“éescﬂ? ﬂ?%‘f‘@i‘?ﬂ?&ﬁ%i’t‘s".’“ﬁ/"la Foan hgmaggbﬁ'ﬂ’éa%@?%ﬁod
or free bags.d & iin Fﬁcpf- L torl B R RnigbEPBphidat]E aHehe
correspongﬁﬁsge‘g;se g% It gﬁﬂlsa tqgéetglg?dd:&éasgg#t i o% sal tﬁlfugrm Iggraexarrpl e,
conpounds cpéationrofipkstective groups and their cemaiah dati bé fomnd i T.WoGreenw,Pripeective Groups
converted to_the correspondi 3& f r&eﬁbas b reating with a sui tabl e
base (e. g.in Qreawisiymhesiar JobnJXiley,fo Rosnlncs Lflum hydr oxi de, etc.). Conpounds

of 3 For mul ' qg%?m | dah B8 ppéplated 43" "Pﬁﬁﬂ’ﬁ@u%@f&‘&f'éo%’e § By kdiRting a
corrggpondi ng f?%‘gpg@fc% y it 1 ‘ngt, r%edvm&t 1a Sll.li tabl e aéi d (re.%. , ne
hydr ochl orraceraieimixtiet of the compound with an optically active resolving agent to form a pair of

diastereoisomeric comounds, separating the diastereomers and recovering the optically pure
enantiomer. While resolution of enantiomers can be carried out using covalent diasteromeric
derivétives of compounds of Formula I, dissociable complexes are preferred (e.g., crystalline

25 diastereoisomeric salts). Diastereomers have distinct physical properties (e.g., melting points,
boiling points, solubilities, reactivity, etc.) and can be readily separated by taking advantage of
these disimilarities. The diastereomers can be separated by chromatography or, preferably, by

" separation/resolution techniques based upon differences in solubility. The optically pure

enantiomer is then recovered, along with the resolving agent, by any practical means that would

30 not result in racemization. A more detailed description of the techniques applicable to the

resolution of stereoisomers of compounds from their racemic mixture can be found in Jean



28 ' The N-oxides of conpounds of Formula | can be prepared by
nmet hods known to those of ordinary skill in the art. For exanple,

N- oxi des camwdves/grepared by treating an un@g@ di zed form PCPlushi}Eisq
compound of Formula I with an oxidizing agent (e.g., trlfluoroperacetlc

acid, pernghijues Andre Colfet,] Shrmixt H) @vilén, Enasfichner8 FR fsestiakes andlRbsolutions, Honh Wiley
nmet a- chl oroperoximgnzm c acid, etc.) in a sui table inert 5 organic
sol vent (e &SonsIneaKfdhat ed hydrocarbon such as nethyl ene chiloride) at

PP TR 1Y oA e s e S R 2t
starting NyhLgh gﬁll whmhprocessco }f,mggnpounds of Formula | in unoxi d| zed form
can be prepared from N-oxi des o conpounds of Fornula | by treating

with & red) ng reapting accompopnd of Fomnula &t f ur di oxi de, triphenyl 10

phosphi ne, |ithium borohydride, sodi um borohydride, phosphorus trichloride,
tribromde, etc.) in an suitable inert organic solvent (e.g.,
acetonitrile, ethanol, aqueous di oxane, etc at 93 to 80[err]C

Prodrug derivatives of the corrpm@gs of Fgrnul g e prepared by -

met hods known to t hose of INYs skA | ”ll n gjhe art (e.g., see '
[ dQ prEdrug® . and their
preparation see Saulnier et al. (1994) Bi opf gani ¢ and Medi ci nal Chem stry

Exanple 12, infra.). For further deta

Letters. 15 4:1985).. R®RY),7 Prot ected derivatives of the
conpounds of Fornmula | can be made by neans kpown to t hose of
ordinary skill in the art. A detailed description of the techniques
applicable to the creation of protective groups and their renoval
can be found in T.W -G eene, Protective G oups in Oganic Synthesis,
John W | ey oragmtacted derivatiyg theredf, thhacompoundgﬁﬁpm;ng of Fornula | can be
prepared as their individual stereoisoners by reacting a racem c
m xture of the conmpound with an optically active resolving agent to forma
pair of ~ di ast ereoi soneri ¢ conounds, separating the di astereoners
and recovering the optically pure enantionmer. \Wile resolution of
enantiomers can be carried out usi ng C(ﬂz ent di,asteroneric

derivatives of conpounds of Formul a: Zs e conpl exes are preferred
(e.g., crystalline 25 - diastereoi sBrrE'H gal s) Di astereoners have

di stinct physical properties (e.g., nelti boi l'i ng pointé,
solubilities, reactivity, etc.) and can be ea |(R n;separ ated by taking
advant age of these disimlarities.2 The di astereoners can be

separated by chromatography or, preferably, by
separkik i on/resol ution techni gues based upon differences in solubility. The
optically pure nantioner, is then recovered, along with the

resol vi ng SpBRTOtegsgd QW“HVS@!WP&] in-ehigh Lt i5 atleaying groyp, D togetherveiththe vinylene
e 711 i YA SR R kSRR S8l i
m xture caifroes tol$ dniularktems, wherein each ring coxiiﬁms 5 to 7 annular atoms and each annular
atom optionally is a hetematom, R? is <OH, -NHR® or -SH and nl, n2, n3, A, B, X!, X’, X3, R!,
20 R R}, R;‘ and R® are as defined in the Sumniary.of the Invention, and then deprotecﬁﬁg if
" necessary to give a compound of Formula I in which X* and X are adjacent members of an

oxazol-2-yl, 1H-imidazol-2-yl or thiazol-2-y], ring; or



Jacques Andre Collet, Sanuel H WIen, Enant | oners, Racemates and
Resol utions, Honh WI ey & Sons, 3? (1981). I n
o]

sunmary, an\;@@p@ﬁ”pf this Invention is a cess for prepari SH{pRuNd
of Formul a, 1, whi cqmyar (}(i:e cgrprl ses: 5 (a) reac | ng a
compound ofb) For Faftipg; compound o

[err] [err] 10 or a
protected derivative thereof, with a corrpound of Formula 2:

[err]

protected derivative thereof, in m{f '
with the vinyl ene noi ety to ch |\t
or fused bicyclic divalent radical cOntai ﬁi fromb5 to 15 annul ar
atons, wherein each ring contains 5 to 7 annul ar éﬁs and each annul ar
atomoptionally is a heteroatom Rerr] i§ .O—l, -NHR6 or -SH and nl, n2,

R4 2 15 or a
avi ng group, D together
fJused conprises a nonocyclic

n3, A B, Xerr], Xerr], Xerr], Rerr], R, Rerr], Rerr] and
Rlerr]. are_as d gﬂmf qh{]:g 4.and then
depr ot5eCt| ﬂ’tj tef&d‘ﬁg%g&s 0 give aﬁlc‘orrpgﬁltr?aﬁgf"' Formula | in which
X err] and X[err]are adj acent rrenbers of an oxazol - 2-yl,
1H i m dazol -2-yl or thiazol-2-yl, ring; or
| NH,
Rn1 Q
o
®RY),;
4

or a protected derivative thereof, in which L is a leaving group, R¥ is -OH, -NHR® or -SH and

10 n}, n2, n3, B, C, X3, X, X5, R}, R%, R, R* and R’ are as defined in the Summary of the Invention,
and then deprotecting if necessary to give a2 compound of Formula I in which X' and X?are
adjacent members of an oxazol-2-yl, 1H-imidazol-2-y1 or thiazol-2-y! ring;

() optionally further converting a compound of Formula I into a phammeuﬁcﬂly
acceptable salt;

15 (d) optionally further converting a salt form of a compound of Formula I to non-salt form;
(¢)  optionally further converting an unoxidized form of a compound of Formula I into a
pharmaceutically acceptable N-oxide;

(i) optionally further an N-oxide form of a compound of Formula I its unoxidized form;
(g) optionally further converting a non-derivatized compound of Formuia I into a

20  phannaceutically prodrug derivative; and

® optionally further converting a prodfug derivative of a compound of Formula I to its

non-derivatized form.
Examples:
25 Th; following examples are provided merely for the purposes of illustration and are not

to be construed in any way as limiting the scope of the present invention. Those skilled in the art

will recognize that certain variations and modifications can be practiced within the scope of the
invention.



30 (b)- reacting a conpound of Fornula 3: .
[err] 3 5 or a

protected dgrd ygMdshye thereof, with a compoyid of Formula 4: PCT/YS97121849
[err]

or a protected derivative thereof in a leaving group, Rlerr] is
-OH, -NHR[err] or -SH and 10 nl, n2, n3, B, & X[err], Xerr], Xerr],
Rlerr] Rlerr] Rerr] and R err] arzNaphtheZ-yletidylaminiehe Surmary of the

I nventi on, and the deprotecting if necessary to give a compound of
Formula | in which Xerr] and Xferr] are adj dcent nmenbers of an

oxazol - 2-v1. 1H4 Ohag0kodoxling’ bR ok 0092 9 mumol) in 6SDME (5 L) was

optionally furt conver oun

phar maceut cgmbinéd under nitrog&t ®ith dighenyiphésphdyl azide @0.74 nﬂDt’J 4anlol) dng t her
converting a salt formof a compound of Formula | to_non-salt form

(e)  opti dsfafiiagaabigyclold 4&3m®pt7i-¢rg (847unby3 . &4 mamol).o The pfixtyre washratedoat§5 °C for

opt 1 onal 1y brrnd e Rers oA BER R Wt ind RN 80 Db ihiSts tayer was sebicted
unoxi di zed of@bracted with dfélhyl WicrOTHE bimbitiel BREaniORYES WidiOwAsHIA N HES I at | zed

conpound of Fornmula | into a 20 phar maceutT cal prodrug derivative; and
(h) opt i hydtocklorigrachieanddtbery saterated sadmnnhicanbodﬂe;dwdﬂ:@sfg&ﬂd,diltamp@d of
Formula | to its non-derjva

The T 1 ovRSeRITaisdbyotarE STAROIAIRR THe Ferdner s distolyachip dE CORLY pid dhrseition
and are not,. combme_iihotlpﬁ'lsﬁhgﬁflggbk‘i)ﬂlde 133 81%hmBh, éﬁrpadl qopa nbllfs S 500G Of the

present invention recogni ze t hat
certain vatdmpdratnse, dildtedoeiit watet (D0 mi), stieredr3dodurs; elﬂqutvhtmcddtenﬁite@e of
t he

hydrochloric acid (0.33 mL) to give a precipitate, treated with ethanol (5 mL) to dissolve the

precipitate and treated with diethyl ether, added slowly, to give a white precipitate. The while

15 precipitate was isolated by filtration, washed with diethyl ether and dried under vacuum to
provide 2-naphth-2-ylethylamine hydrochloride (0.447 g, 75% yield);.
H-NMR (300Mhz, DMSO-d): 8.18 (brs, 3H), 7.82-7.88 (m, 3H), 7.74 (s, 1H), 7.38-7.48 (m,
3H), 3.07 (m, 4H). ' |

20 Proceeding as in Example 1 the following intermediate amines were prepared:
2-naphth-1-ylethylamine, yield=56%, 'H-NMR (300Mhz, DMSO-dy): 8.26 (brs, 3H),
8.16 (d, 1H, J = 8.1 Hz), 7.92 (dd, 1H, J=1.5, 7.8 Hz), 7.81 (dd, 1H, J=1.2, 7.5 Hz), 7.40-7.56 (m,
4H), 3.37 (m, 2H), 3.05 (t, 2H, J=7.4 Hz);
3-cyclohexylpropylamine, yield=40%, 'H-NMR (300Mhz, CDCL,): 2.68 (t, 2H, J=7.2
25 Hz), 2.17 (br s, 2H), 1.64-1.71 (m, 5H), 1.46 (m, 2H), 1.18 (m, 6H) 0.87 (m, 2H);
3-phenyl-2-propenylamine, yield=53%, '"H-NMR (300Mhz, DMSO-d,): 8.39 (brs, 3H),
7.26-7.41 (m, 5H), 6.72 (d, 1H, J = 16.2 Hz), 6.29 (dt, 1H, J=16.2, 6.6 Hz), 3.56 (d, 2H,
. J=6.6 Hz);
e 3-phenyl-2-propynylamine, yield=62%, 'H-NMR (300Mhz, DMSO-dg): 8.67 (brs, 2H),
30 7.38-7.42 (m, SH), 3.91 (m, 2H); and
3,3-diphenylpropylamine, yield=50%, 'H-NMR (300Mhz, DMSO-d,): 8.10 (br s, 3H),
7.30 (m, 8H), 7.19 (m, 2H), 4.11 (t, 1H, J=7.9 Hz), 2.62 (m, 2H) 2.33 (m, 2H).



31 EXAMPLE 1

2- Napht h- 2-yl et hyl am ne A sol ution conprising

2- napht h- 2 l (0.5 9, 229 nmmol) in sy DVF (5 nL) was i ned

under ni tro‘géﬁygﬁg di phenyl phosphoryl azide (0.74 nmL, 3.42 lr;lc*rgﬂsgggl@@

1, 8- di azaabi cycl o[ 5. 4. 0] undec-7-ene (Og WLEEQ 14 mmol ). The m xture was
en p

heat ed at 650C for 3 hours and t artitioned between water and

di ethyl et hez.(s.ﬂiﬁnaﬂuﬁ@mH—Wﬂmrmﬁazod;-épﬂnmtlgd)-N—(4—phenylbﬂtyé)xw-zbenzndmazble-
di et hyl ether. The conbi ned orgam C Iayer e washed with 3 N

hydrochl oric acid and then sat ur &t VoIRGB e, dri ed (MgSg err]),

filtered and 10 concentrated by rot ation. The residue was
di ssolved in THF (5 nL) and the sol uti@f&b&\{ﬁa%ms conbined with

tri phgnyl phosphine (1 g, 3.81 mmol ), stirred for 2 hours at room
tenperature, diluted with water (0.100 nL), stirred 3 hours, diluted with
concentrat@y  Ethyl cyapdacetate (8 mi., 8 mmeld HB@MO‘%S&GQZW (30 (bméd “mssambme

treated wth ethanol t 0 dj t
W th di et rAAcERIEEn SIS SR %mf@*ﬁwmp T afirs oS offlea i fC 1

t at
Cinder " vaoUiry RatdrRy uit ok %%*n%*"%?p‘”ﬁ- i i ?ﬁ’?ﬁ%ﬁ?ﬁﬁﬁ?ﬁﬂﬁ%ﬂﬁ% Souty
g, 75%yi eﬁlvﬁﬁned to room terhpena}drb Iskated SnDstireed br/aiprd{cmate}ly 18ous. (The mn,xngm)uas
7.82-7.88 (m 7.74

20 10" difiorbaebrigti (DB il ape it sana oy %b?wwor%wmmréﬁ% Bfitnes
\(Ng{)g Mg; ep%%@%ag,él)e so]éd 2%11? BOhd %@{&m{eh'bjy Hllﬂg{l% \?%h&?se : :ﬂgé ?ﬂ/ﬁzﬁygﬁdgg NVR

(dd, 1H, Jgidth§1 etheBadzdriedtoPtovide ethyltB-etloky3-intinbprapjonaté.(3D.2 g, 36%(yield) as a
4H) , 337(m2H) 3.05 (t HJ?
Bl ohoxsdipriosysrariiae Solid HMR (0O L 530, Ubcicr 39.0 Bo)eB 191736 (m,

118" (. ofyprd S gl L. 1@@3@"5“‘7%%’2%%# o531 3o 4. 20

yi el d353% e er r AHndivite 0F3MMiiamind¥eaksi6 heid]9 A%, (dzrmm°1);3dzﬁ)1yl 3-ethoxy— 7.26-7.41
(m 5H), 6.72 (d, IH J =16.2 Hz), 6.29 (dt, 1H _ J=16.2, 6.6 Hz), 3.56 (d,
2H, 34 Jmn@momyate and glacial acetic acid (b )| was stiresg Moymiantes abl 1 iCelmﬂieez%

|2||:|)l' ngn ((j 3000 tro er1. %60 m%%.res\gasesé%l% %e}r%?spg%n PCr? éSO ¥11L§8a83 ggzéoeé ?@é F@%ﬁﬁ% Qm

(300Mz, Dhfsfoyéfidw 031 Tthe(Mixtére v?dd)stm'ed whlle dietﬁﬁ e(tmar (859nL) wabQdded toXiye a gralyl
(t, 1H, J79HZ) 2.62 (m 2H 233({
precxpxtate The precipitate was isolated by ﬁltratxon, washed several times with diethyl ether

20 and dried under vacuum to provide 2-ethoxycarbonylmethyl-1H-benzoimidazole-5-carboxylic
acid (12.6 g, 83% yield); 'H-NMR (300Mhz, DMSO-d¢): 12.77 (broad s, 1H), 8.10 (s, 1H),
7.79 (4, 1H, J=8.4 Hz), 7.57 (d, 1H, J=8.4 Hz), 4.11 (q, 2H, J = 7.1 Hz), 4.02 (s, 2H), 1.17 (t, 3H,
J=7.1 Hz). '
(c) A mixture of dinitrophenylmethanol (22 g, 111 mmol), triphenylphosphine (34.5 g,
25 131 mmol) and phthalimide (17.6 g, 119 mmol) in THF (450 mL) was stirred at -10°C
| (ice/acetone) under nitrogen while diethyl azodicarboxylate (20.7 mL, 131 mmol) was added
dropwise. The mixture was stirred 2 hours at -10°C and then diluted with diethy} ether (900 mL)
' émd stored at -20°C for approximately 18 hours to give a crystalline solid. The solid was isolated
by filtration and washed to provide 2-(3,4-dinitrobenzyl)isoindole-1,3-dione (24.6 g, 67% yield)
30 as an off-white crystalline solid; '"H-NMR (300Mhz, DMSO-d,): 7.87-7.94 (m, 5H), 7.74-
 7.82 (m, 2H), 4.96 (s, 2H).



32 ' EXAMPLE 2
2- (5- Am nonet hyI 1H benzoi m dazol - 2-yl net hyl ) - N- (4- phenyl butyl ) -1 H benzoi m

dazol e- WO 98/45275 33  5-carboxam de PCT/US97/21849
tr| fl uoroacet at e Compound 1)

AhitorEyRN s AhiilirsbeénBy YisoindblerBldloriel(8 & DY A1 i@pmr;ﬁﬁee aé #D0

rrL) was cg I ned under nitrogen with anhydr ous et hanol 105
mol ) . ThExampleit,endd§%cpalladiun on cargon (300 mg) weesembined withanliyenons ebancio

var et 0 GO ampra it (LBLRES il Goci Forl G B Rt Eonyimpges s of

The m xt u%ﬁ] e mxxﬂirl-. tefdval stifred Wéo%‘l{slyeif‘ﬁéur‘s ﬁp&oﬁl-i)enﬁﬁfhtﬁ&tuna ﬂ%&dé%

5 hours a tenperature to give a crystalline solid. The soli
was 50! atfitdrddyarid dohcaittated tovasaihare eﬁawrwtnnatebeé()mlt by zothmykvaperation. The

O i 65 Ao 3500 Sl B e
G203 b e 5ol e o o Vgl

( b) A MpkéHae 248, 43didmilicbehAAfissiadvle 1 3cdidné & ¢ V% %IWH)M (BOOMhz,

3- et hoxy- 3-i m nopropi onate and gl acial acetic acid 5 nl) was

st i rred S(DMSQ:ldézﬂ 36-78 @G‘uﬁdéﬁl'543 (m 3k 484 dbroagiseAHh), A r(é,?«ﬁ)s pour ed

yert W or (9 ek ind Fatnd Boubie ¢2e0 bbby te- o dione 2.0 722w

to give a,gf9Vethox carboBSrﬁﬁétﬁyltﬂ?—%eniﬂi*ﬁdd%!%%-@éxbéiﬁld/%ﬁ (593 2L 295 Rimol) was
filtration, washed several tinmes with diethyl ether 20 and dried under

vacuum t o heatedildou? abt 365G exich urt;dgmt The mxmteewmuspdab_cd lie19-roethileng| i ¢

18 2 ol AR R e e 1
E qj 2H, J fierdtidn, W&ge&‘wﬁﬁ 1€§mealsilene1=hﬂo¥1d(aletha§bk (320 mL)%nZ dlieiéd provide

A mixture of dinitrophenyl'methanol (22 g,
tri phenyl mqtfsﬁm-ﬂmx@m}!ﬁllydrﬁ&mdolmyhmtbﬁ) IHahquhiﬂndhzuthpln(eﬂ?le g, 119.

ot bgen WHIbEERBeS TP G & 29%visdr o RRSH Wﬂa@%&@ 12.45
i orh Seet(-Rrer ?legy 8513’7"@311513 148583 (HPH at’ _(Z%Qngy@—ﬁéﬁz}jeﬁ@l ieﬁd.’ Y‘%H‘ 1H,

di et hyl and store or apprOX|
hours to gpvaﬁzy;nmt@mm%;m) The solid was isol ated

e e s et SRt 5 e
g goog@)z %%‘%0%{&&013'75 %ngﬁﬂ‘« dcfd (0%, 031 [fhimol) was disdolfed ﬁl%h%’&)us 4. 96

dimethylformamide (0.5mL) and the solution was combined with 1-hydroxybenzotriazole

hydrate (0.017g, 0.126mmol), benzotriazole-1-yloxytrispyrrolidinophosphoniumhexafluoro-
phosphate (0.063g, 0.121mmol) and N-methylmorpholine (0.013mL, 0.118mmol) at room
temperature under an atomosphere of dry N,. After 2 minutes 4-phenylbutylamine (0.02mL,
25 0.127mmol) was added and the mixture was stirred at room temperature for 2 hours. The
mixture was transferred to a sparatory funnel containing 20% ethanoVethyl acetate solution
(7mL), 0.2 N Hél (3.5mL) and saturated aqueous NaCl (3.5mL). The aqueous phase was
extracted once with 20% ethanol/ethyl acetate solution (7mL) and the combined organic phases
were washed with a solution containing 0.2 N HCI (3.5mL) in saturated aqueous NaCl (3.5 mL)
30  followed by a final washing with satu'rated aqueous sodium bicarbonate solution (7mL). The
- organic phase was then dried over anhydrous sodium sulfate, filtered and concentrated to dryness
on a rotary evaporator to provide 2-[5-(1,3-dioxo-1,3-dihydroisoindol-2-ylmethyl)-



33 (d) A m xture of 2-(3,4-dinitrobenzyl)isoindol e-1, 3-di one (8
g, 24.4 mol), prepar ed as in Exanple 1, and 10% pal | adi um on car bon

(300 ny) ed wi th anhydrous ethangl (200 mi, P@:ﬁ.ﬂy THF
(100 nt) vva‘a Cg?am al acetic acid (30 nmL) under a continuous st e%glg#ﬁg

ni trogen LK I i d d
t enper at ueﬁ‘ﬁw%éﬁlﬁﬁ% 35 et R Gy B AR el RO - Tt hide as gpude
appr oxi ”Bhﬂitéha'i@() m.g)by rotary evaporation. The m xture was dil uted
with water (10 and ammonj um hydr oxi de_was added to,  gjve .an or

preci pi t a(g) ﬁeﬁp&&cpmmal,é W?@@Pﬁ?le%fywethﬂ)ﬂ%P%‘W%W&F@a]rer al

e Sl e AR o Y G i

4H) , . 31GhdRotdRthad (0. §mi.? bl PR tionUnbirad itk ﬁnhy'ﬂrﬂ ine((0)15mIA

finely ground m xture of 2-(3,4-di am nobenzyl)i soindole-1,3-dione (2.0 g
7.5 mml ) 0.48mmol)afte Mizmrowas hedteshatireBwhynder M, fonl howrsad shen @rr@mmq@n 2

d (0.93 3.75 heated 1 h d t
T m xi uRBRLEVaDREEn bt ToRde vas plafk Ardes vacui (. o orc oA oo e
and stirredqm azg%r mr%!%é\%rvilés difjted withs MHCH® %ﬁtﬁaxﬁ% kRl (s heated at 50°C

filtration, 1y|ene chi'ori del ethanol (3 x 20 nL) and
dried to Ffétm} ﬂﬁnﬁEs The reaction mixture was cooled to room temperature and stirred for an

]2 [ 5- 61 3- d| 0XO0- 1i3 di hyd;?gll%o%n ol - 21 iléar]teg.iqgl %&c&tggné%ggd&é%fﬁﬁl nmet hyl

iy, 751 W@%ﬂﬂ“ﬁ&é smL). K% 1R6keE b bomyBinQ el wasdhwith 36 egfiiol iy
4 82 (s, %&tate‘hoﬁﬁmhf(Zx ZhilL). The comb(tfe)i aqueous phases were lyophilization to give crude

2-[5-(1, 3-D oxo- 1, 3-di hydr.qi sai ndol - 2- yI met h}/ enzoi m dazol - 2- yl net hyl
]- 20 IEPdish A% 7 hydrackipd de salty  Hhpcrnde materig tvesa sfiedyby| preparafiys reygise phase

di ssol ved and the sol ution
was combi J—Z@,@t‘?ﬁ%ﬁ%ﬁ OQ %3%@8?? ? az c}{(ﬂ&g&%&% &Baaﬂbé (0.017q,

0. 12¢smol )LH-B&%%fdaQQOZ-ghhethywts [\PW rewmm&a@emmmmwdxmm (0.04g,
phosphate (0.063 0.121mmol ) and | mor pholine (0.013nlL, 0.1 18mmol

at room. 0.07mmp rﬁp@ﬁdﬂtﬂ%‘lldnaéNMR@Q 18, fHRs QDY 8. 1 65, NH), 7/@“[’@-39 fmp2HtTeE

irred atey bR B8 i, B, 0o Ry Bl o 0 SR R el S P

to aspara@m , DHN343 OZHaJ#’MHz 0 Q%66 BT 1), 189ghR UEN)Ssol uti on
(7mL),- ?—Sicl (3 5 and sat u)rzat ed gzqiﬁeous N?ICJ (ghgng) The aqueous

phase was extract ed once with 20% et hanol /et hyl acetate sol ution

Cont 20 A ng' 0. 2 TPeke Al Elamptd 7 tollowing colfeimiE S ichfion Wi bepdd:
fol  owed by a fz&hm&t&m-m%%mhm&b@mmmw&%mﬁm ylonat e

solution (7n) organi c phase was then dried over anhydrous
sodi um sul ¥benzofmidagolecs-cartioxzmnide (Compound 2), tH-NMBL(300Mhz, CB;OB%I 8ot Zaény, 2H),

evapor at or, £0 Rr i 9%0%mt, 3eh)17.93 W =70, D63 Q' 719! 299 rgy, %9850 BY b sm,

5.01 (s, 2H), 4.26 (s, 2H);

25 " 2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-N-benzyl-1H-benzoimidazole-
S-carboxamide (Compound 3), 'H-NMR (300Mhz, CD;0D): 8.18 (s, 1h), 7.91 (4, 1H, J=7.9 Hz),
7.82 (s, 1H), 7.76 (4, 1H, J=7.9), 7.72 (d, 1H, J=7.9 Hz), 7.54 (4, 1H, J=7.9 Hz), 7.23-7.38 (m,

""" 5H), 4.60 (s, 2H), 4.28 (s, 2H);
o 2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-N-(3-phenylpropyl)-

30 1H-benzoimidazole-S-carboxamide (Compound 4), 'H-NMR (300Mhz, CD,0D): 8.14 (s, 1H),

7.87 (4, 1H, J=8.6 Hz), 7.8 (s, 1H), 7.76 (d, 1H, J=8.6 Hz), 7.71 (d, 1H, J=8.6 Hz), 7.54 (d, 1H,




WD 98/ 45275 - : 34

1H benzoi m dazol - 2-yl net hyl ] - N- ( 3- phenyl propyl ) - 1H benzoi m dazol e- 5- car boxa
m de as cruggoogi4szys material (0. 14g9). 35 (0)

2-[5-(1,3-Di 0X0- 1. 3 di hydr oi so0i ndol - 2-yI et hyl) - 1H benzoi mi daz ol 232 VI et hy|

]- { p‘yf@ i A1d - X e ' , r}_myeg
mat eri al ) I\I“T\lvagz’6 g} 2’2%13#4\3@3’ | N ’g']ﬂd_d}gg y’d‘{r%ﬁgg’gt h%gﬁ?ﬂ(’gﬁsglr?L ﬁé&%’ﬁg’ 251?)1 ution
conmbi ned wHE)) le6h(gaimets2Hy #0dE)ne (0. 1 5n, 0.48mmol ). The mixture
was heated at reflux under N2_for 1 hour_ and then concentrated on a

rotary evapor at 8r(>-amiaomethyhiH-benzoigndazol-drdmethyNcNuRobenylethyDr r) for 2

ha (o, s TP REORR e arox i TCLRodR) LATNRAE Rty DMSH. 4 sz ),
The reacti ?.Issr(hf_sm?,elmgd, qeR regl3 tHy) PPN, AR I BULS, A5Y (8! 1H,Teslo BZ)an 28 Qm,
additional 20 mnutes to give a solid precipitate. The precipitate was

i sol at ed b4H),i71.22 émi ), 429 (s, 2H), 3.654t R&H Jwv OHz)a2.86 (¢, 2H, I=59Hgz); The

T S R BRI BT

crude 1 H-B¥n26intiliazdle-3- itk AnieqUosbobad 6), 'HOMR (oML BMSO-ARD.31 (4, 1H,

purified by preparative reverse phase HPLC t o provi de
2-[ 5- (1, 3- #+FDR dz), B58I{tnsd3H), Lot in(bok.-3H)y Bi2&t (sy1H), 705 (m, 2H), 7.79 (4, 1H, J=9.3 Hz),

R AT WY e b i
0D) 4 . , 97/, . 89 2H), 7.77 d, 1H, J-8.1 Hz),

%ir E 11, )ﬁfﬁf&ﬁg @1%%%.?75(8{3?513 1H, (511:8- T) Hz), 7.12-7. 27( (m 5H), )

4.29 (s, 2H), 3243-aptinoRethyliH-tenkaimidazob@-linetidh)-Nd(2andinbtthyl)-1-1@8thgm  4H) .

20 . Proceedi ng_as in Exanple 2 the foll|ow n3% conpounds of the
i nvent i on Werkengeiydazols-5-carboxamide (Compound 7), 'H-NMR (300Mhz, DMSO-d,): 8.86 (br,

o TR 0B G0 AR PG i 1
(m 29, 1H, J=9.7 H&j, 5.02 (b2H, 2Hj, £06 (1) 2H)j)3.9ﬂ(srzﬂi,ghsdgh, 21572 96 (), QHZ;' 67
(d, 1H, J=7.9 Hz), 7.38-7.54 (m 5 : s, . 4.26 (s, 2H); 25

, 5.01 : ;
2- (5- ani nonet hy R=Craminemesthyl-4 zbﬂnz;l!)ﬂ}id%?@tlﬁyﬂmeﬁh}ﬁ)e&z@m;ibmﬁhﬁ}dil’ﬁbmim’eiazole-

o e Bycthol SRR Ahthuna b5, B Aol s 6T 5 4 P . s 3y 5 R or .
%% JZ7.23 5),.8.31 G310, 8.16(bor)s; BES), 197 (/28R -7778@, (A I=10 Hz), 778)(d, (HE10%z),

2- (5-am UO%PKEJ%H%BMJ 509 Gn 1B 019 (mre2HY; 13, 540Nmg, 20299 1(o; 257 ) - 30
el cazob S RRBAGN 5 L) )T S0 Rl
Hz), 7.71 §Qarbbiamitfe}Conigohind 6),5H-WMR Ed0Mhz, DMSO-dy): 8.77 (t, 1H, J=5.7 Hz), 8.61 (brs,
3H), 8.24 (s, 1H), 7.90-8.02 (m, 5H), 7.78 (4, 1H, J=9.3 Hz), 7.74 (d, 1H, J=9.3 Hz), 7.60 (d, 1H,
J=9.3 Hz), 5.09 (s, 1H), 4.18, (m, 2H), 3.28 (m, 2H), 2.78 (m, 2H), 1.12 (m, 4H);
2-(5-aminomethyl—lH—benzoimidazol-2—ylmethyl)-N—(3-aminopfopyl)- .
25 1H-benzoimidazole-5-carboxamide (Compound 10), 'H-NMR (300Mhz, DMSO-d,): 8.9 (t, 1H, .
J=5.0 Hz), 8.53 (br s, 3H), 8.23 (s, 1H), 7.97 (br s, 3H), 7.94 (s, 1H), 7.89 (4, 1H, J=8.6 Hz), 7.78
(4, 1H, J=8.6 Hz), 7.71 (d, 1H, J=8.6), 7.57 (d, 1H, J=8.6 Hz), 5.03 (s, 2H(, 4,40 (m, 2H), 3,34
(m, 2H), 2.81 (m, 2H), 1.81 (m, 2H); and
2-(3-aminomethyl-1H-benzoimidazol-2-ylmethyl)-N-cyclohexylmethyl-
30 . 1H-benzimidazole-5-carboxamide (Compound 11), '"H-NMR (300Mhz, CD,;0D): 8.15 (s, 1H),
- 7.88(d, 1H, J=7.6 Hz), 7.84 (s, 1H), 7.76 (d, 1H, J=7.6 hz), 7.72 (d, 1H, J=7.6 Hz), 7.54 (d, 1H,




35 J=8.6 Hz), 7.24 (m 4H), 7.16 (m 1H), 4.28 (s, 2H), 3.46 (t,
2H, J=7.9 Hz), 2.95 (t, 2H, J=7.9 Hz), 1.62 (quintet, 2H, 7.9 Hz);

2- (5-ani no L= )4 benzoi mi dazol - 2-yl met hyg ) - N- (2- phenyl et h
| H benzoi m dazo 45%7? car boxam de (Conpound 5), [err] H NWR 30&@{/11897/21849

DVBO-d[ erry ),: ‘ -

DVeS (5, Hsﬂglgzgif,,ﬁp@ggs?&z%g 8321&5!91%@)1 85(&?6213)1(1 nglbti 37a8; ﬁzﬂ%}?gs%gg
(m 14, 4m2H)s, 2H), 3.65 (t, 2H J=7.9 Hz), 2.95 (t, 2H, J=7.9 Hz);

2- (5-am nonet hyl - 1H benzoi m dazol - 2-yl net hyl ) - N—(3 am nonet hyl ) benzyl -

1H benzoi m dazol e- 5- car boxam de (Conpound 6), 'H NVR (300Whz, DMSO d6):

9.31 (t, 1H, J=5.7 Hz), 8.58 (bwﬁﬁ 41 (br s, 3H), 8.28 (s,
1H), 7.97 (m 2H), 7.79 (d, 1H, J=9.3 7.75 (d, 1H, J=9.3 Hz),

7.59 £d, 1H J=9.@. kﬁﬂnoraetﬁﬁ \F-berkioimidézAR2 yﬁnetﬁyl)-N-@-ﬂin(opropwn-mﬂm (m
2H), 4.18 (m 2H), 3.97 (m 2H); (5-am nonet hyl -

1H benzoi ni dazol - 2- yl et hyl ) - Mtli-bsmmdmleyi-iarbﬁﬁwp

1H benzoi m dazol e- 5- car boxam de (Corrp 7ﬁn ﬂ-NNR (300Mhz, DVBO-d[err]):
8.86 (br, 1H), 8.50 (br s, ORIPY 8.08 (br s, 3H), 7.93
(m 2H), 7.77 (d, 1H J = 8.7 Hz), 755(d 15 lH J92Hz) 5.02 (br,

s, 2H), 4.16 (m 2H), 3.94 (s, 2H), 3.50 (m 2H), 296&6

2 (5 am nogayt hyA:ﬁb&tﬂnemnmpmntgﬁahtrﬁ-@¢himt0b9M)M¢\h€(iQ(h3ngn 5hﬂ3m9l)=l H benzoi m d

S SRl W O e,
8.16 é&ceﬁﬂatg’@%b%%q(tﬁbn gfl%tgd %S?\%oﬁgen ?*éd tha}&hl&'}o ac?d tz)%l(réla yélibw

J 10 Hz) , 5.09 3. 54
(m 2H), 2 &&pﬁtﬁle 2Me;prédfipitate was isolated by filtration, washed thh water and then dlethyl ether

2 o B e s L IS ”(émm@%%” 65! v afer 1) -
Siy | §" e IR Coblghs, CpEE. 61, 150 =2,k 526, 8 b 96 i o,

315HZ) 23189, 190 (HH, Jéa9:38x-1z)(m7za1)31-13£86(m) 2H) , 2, 78 (m 2H); 1.12
5-am nonet hyl -

(1 H- be :Dz oi MWazoEtipd ploebeh) &JQmN) was qdég ediask pontaiging 3-nitro-4-methylaminobenzoic

1H b d o 0

Dwscfg[zg'rp* 1908z, i&ﬂﬁﬁ%n%%/& f@gﬁg&@@;&@aﬁg sg{?d%'g?ry%@o ggg e pitpre was
1H), 7.97 éﬁ&e@m&Hh ydrogéd fdrd 6 hbps, filter8l thidugh bimilipére®.227jm typaev filter diso(ahd
1HJ86H2)771(d 1H, J=8.6), 7.57 (d, IH, .J=8.6 Hz), 5.03 (s,  2H(,

4,40 (m 2ehncestrated on a rotary gyaporator. Thg regidye vggq.g.nedlurglp_r (Jgﬁcugnp preyide 3-amino-

2- (5 m no | - | B henzaoi m yI) N-cycl ohexyl nmet hyl - 30

"t b g’i&%ﬁ lagin ""8@?‘%@?&% 11) [err] H NVR (300Nhz,

CD[ erllr—l] 05)) (/c)g %i‘.)ﬂ(yil 3- éth%zy-B-ninl_rllopSJpl&&té (ﬂ)rephied a‘s—l(ﬁ E(ahﬁ)le 2(3,),%3(1'&ctéﬂ'{)nth 7. 76

z )

J 7 6 Hz), 34amsigo{smethyjamigobmzeis acmlwndszqmzhtms smnllgzto that et foyth gnExample 2(b) to

1.20-1.37 {nr'gvxdo’el_g—bthoxycar&ony?methyl- -methyl-IH-benzmmdazole-S-carboxyhc acid (71% yield);
'H-NMR (300Mhz, DMSO-d,): 7.18 (dd, 1H, J=8.1 Hz), 7.11 (d, 1H, J=1.2 Hz), 6.33 (4, 1H,

25 = J=8.1Hz), 5.28 (brs, 1H), 4.67 (brs, 1H), 3.34 (br s, 2H), 2.72 (s, 3H).

(@)~ 2-(3,4-Diaminobenzyl)isoindole-1,3-dione, prepared as in Example 2(d), was reacted

" with 2-ethoxycarbonyimethyl-1-methyl-1H-benzoimidazole-5-carboxylic acid under conditions
similar to that set forth in Example 2(¢) to provide 2-[5-(1,3-dioxo-

~ 1,3-dihydroisoindol-2-ylmethy1)-1 H-benzoimidazol-2-ylmethyl]-1-methyl-1 H-benzoimidazole-

30 - - 5-carboxylic acid (48% yield); '"H-NMR (300Mhz, DMSO-dy): 8.10 (s, 1H), 7.80-7.84 (m, 5H),

- 7.57(d, 1H, J=10.0 Hz), 7.40 (br s, 2H), 7.10 (br s, 1H), 4.80 (s, 2H), 4.56 (s, 2H), 3.79 (s, 3H).



(m 2H). EXAMPLE 3 5
2- (5- Am nonet hyl - 1H— benzoi m dazol - 2-yl met hyl ) - N- ( 3-am nopropyl ) -1 - et hyl -
1H- benzoi m ¢y3 9885295 car boxani de 37

(Conpound 12) (a) A m xture conprising 3-nitro-4- c org 7é2nl%9| C
acid (1.3 g 6. 24Es (IRDioxol §,3-dihydk %saﬁidhlh?ﬁn%yﬁnﬁl%ﬁﬂimf&%
seal ed tube was heafed at 100[err C for 11 hours concen rate to 1

n. and t heinmdthyuﬂHebmzoi!mdme:ﬁtqaehOeMlhgu;idd@ﬁﬁg,ro t08&mmdl); b-hydroaybenzotriazole
g;gc; Eg;akﬁé}[lghfo gl[ e 8 flt(fdwg%}il Okd ed ti}\;pf I lyétéa%oé)nmld Er%c v(\)nnhg(gvghegr,

?38'0% o %@aba L ﬂ?@@aﬁb.@@@ bfbté&ed—d&;va%@e/%ﬂ ?Ldnmmopro_pan%{’ﬁ% diSspe at

(dd, 8H, 9D°% inlhethylede dhlbh)le (IinDParldDME-{midirBal nidunt suffiién @, effttt a solatich)6
Hz) . (b Et hyl al cohol _(1001). was adde o0 a flask containing
3-nitro-4-Thea Yasdipstrdto p smgg\{ methylmogpho mwﬂm)mlawaewsm'@to

ﬁ%’??éée‘n‘“?%&wf%ﬁ%ﬁﬁ‘??ﬁ Pt ot ool 2080 T ek M i o o

filter di sgpaatbry funnel, dilordavith Retiene cﬁldi‘ﬁb,ahﬂslﬁd&ﬁﬂf Gt O HCT BSMufi6s atlideras
dried under vaccumto provide_ 3-am no- 4- nmet hyl am nobenzoi c acid

(1. 1g, el%amp@NaHC% solution) dne@wmo@um swdfaie, ﬁltmdrmé congentrated, Tpe egsidued
21 ol R e S PG e T bt N 0

de 2- L dai2f boxyl d
073% i e J?’JE’W“‘*%?*?& B0 i A e rmp%‘*‘i%hﬁﬁé RN
Hz), 7.11 N3 alxnt;opjagyl)alﬂzbemméaiodb-smboﬁmde (@:ﬁRg,‘LZS%)y;el&),28 (br s, 1H),

3 (3, & 01 AT TR (s SIS 15-73 Gy 7 0ha7 himithh 182 i 1B 197 Gl

reacted  j=g.6 H¥, 715 (d, 1H, J—93Hz 0 (brt, 1H), 4.90
2- et hoxycar bonylwrret hy(l |- )il—l-lbe(r?gm rIﬁI)aazol(%rSS cgr‘bs'{q(ﬂ ?Ici)a3c71d(s’ n§%349

condi$§i ondq, 2H, J=7.%Hg), Beﬁ4 (tqoZHth? 2 Biz),f1072 (m, 2H)- 1 ady(b,9H) e) to provi de
2-[5-(1, 3-
L5 a hyar® sor FRAcHEdimiey | -iyieisolorinl 2 berby s bemrpimidezoi-Hinethyll-be

Bffé'om dﬁgf?ﬁ‘?‘ RN, énﬁ@%;)' ggb%c r...‘&&%.e&%m&ﬁ@;&%@%tﬁ% 0.0

Hz), 7.40 cobditions ﬁhi)llar fo that {esforth inlEfample 2(g)(t6 pradiitle 245-afmicmetBy), 3. 79 (s,
D oxo-

?H%, di hy o dbenmRimidasslet-rionsthy ) N-Clemisoptpr sty -henapjimidazole-S-carboxamide
meshyl - I bb%?ﬂéxﬁ%"k]dﬁiﬁi B30, BSOS, 6 e PHORS: 7 B2y RBFBE L, 3m), 8.20 G5, 1D,

1 hydr oxybenzdt zol e
8.01 (br s, 3H), 7.74 (m, 2H), 7.80 (d, 1H, J = 6.6 Hz), 5.07 (s, 2H), 4.16 (m, 2H), 3.96 (s, 3H),

3.32 (m, 2H), 2.79 (m, 2H), 1.80 (m, 2H).

Proceeding as in Example 3 the following compounds of the invention were prepared:
25 | 3-[2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-N-(2-naphth-1-ylethyl)-
1H-benzoimidazole-5-carboxamide (Compound 13), 'H-NMR (300Mhz, CD,0D): 8.25 (d, 1H,
- . J=8.1Hz), 8.09 (5, 1H), 7.67-7.86 (m, 6H), 7.37-7.54 (m, 5H), 4.27 (s, 2H), 3.73 (, 2H, I = 7.4
- Hz), 3.41 (t, 2H, J=7.4 Hz);
2-(5-aminomethyl- 1H-benzoimidazol-2-ylmethyl)-N-(3,3-diphenylpropyl)-
30 - 1H-benzoimidazole-5-carboxamide (Compound 14), 'H-NMR (300Mhz, CD,0D): 8.11 (s, 1H),
7.77-7.86 (m, 3H), 7.70 (4, 1H, J=9.3), 7.56 (d, 1H, J=9.3 Hz), 7.23-7.39 (m, 8H), 7.13-7.19 (m,
2H), 4.30 (s, 2H), 4.07 (t, 1H, J=7.2 Hz), 3.40 (t, 2H, J=7.2 Hz), 2,44 (q, 2H, J=7.2 Hz);



(0.016g, 0.11 8mmol ), 1-(3-dinethylam nopropyl)-3-ethylcarbodiimde
hydr ochl ori de (0.023g, 0.12mmol ) and the m)no BOC protected

d t f di sl ved at 0C
chi orde (1 WOMERBNE (ot ni mal amount Sutr) oient Lo effect 'ﬁ;ﬁ?ﬁkﬁ?
The solution V@(S‘E‘Qﬁlﬂﬁhﬁql\k{lq}f’t&&oﬁﬁlﬁ& LU IRRAO Al AfchfIR. M XL ure

was allowed to warmto room errperature rredfor
20 hours. lTﬁBer[ﬂoi&hWa@ol%Scﬁbmﬁﬁﬁ (Goinpiomnd 15), 'H-Nmmoum ¢n30m)e3 10 (s, 1H),

ot e 88 (B 0 (b 01 o 227 A 28 02
TLC (10%
et hanol 1 a3 80628 P EER ovi de 2 l6 (1 3 dh oo o) T

1, 3- d§ hydr oi SOIﬂ@m.banwxﬂmabmtz-ymrbthﬂmm1¢amoi-3-w)eﬁqn]4wﬂbehzmwole-
N—(3 am nopropyl )-1 H benzoi m dazol e- 5- car boxanm de 0. 02%S 28% vyi el

[ er r] H- NI\/FS-(,a&Bmm;ie (scmngc)und71675‘mm4R (3Q0Mbz, CDy (WD, 348):7. ﬂrl tm, 2H),

Thy A 00 T0H4 (6 1E 58 6 By 6TV gy 831 152 7138 209 20 i, 18756, 481 -7los

Hz 3.24 / Y/ 4
> 16 (1. o SRBR RO Ao I, 20 B 2P P 0 mfﬁ%’é‘{@aﬁ%ﬁéﬁﬁ iy

]- 1 netl»ﬁ-amn(ﬁne!hylnlﬂbbemmlbbumthyﬂd\éb? -6-methoxppndelidellwas

depr ot ect ed under,

2(q) 100 pri mgtyxzalmﬁ-[eq{gdl ; '189?Cosr'n£'?n'm 190 RRR Yotz ¢ 'db)Eéal’ESp(Jsﬂm,

1H b 333 | i | =B 7

et boxam HETSES GO TK (. M G AR O, I S T B AT 20
J=5.7 Hz), (d?lﬁ?l%ﬂ)z Hz), Tdi‘i)(m,&l'mﬁm (dd,HH, J=10.0, 2.28)]4. ZNSEH)M&WUKM (5H),
2H), 7.80 1H, J = 6.6 Hz), 5.07 (s, 2H), 4.16 (m 2H), 3.96 (s, 3H),

3.32 (m ZW(QZHQJTHHZN) 1.80 (m 2H). Proceeding as in
Exanpl e 3 the f
P8 o nonutis RS ERYROY s fniddBl- S DUABL HOV(£5:2 56 BEREEMtrotihery)-
1H bggzoi mmﬁhﬁnﬁd&arebmmmnﬂ%mpamdtm), ‘H-Mf[RIﬂBMMhﬁ,CEIDMDI,DzO any:
CD{err] OD): 825"£)d ?g 9 (s 7.67-7.86(%
6H), 7.37-%154s,(1 ’539-7510@%2@,7@0@ 13’1,7‘ (ﬁHZ)ZW fa- IH Tf96HZ),76|112(51 1K, 41
t, 2H, J=
(2 (5-ami no r‘%ﬁ% ﬁ_?_lo(thZIg} 4’0c}a(zn%ilu-9 3P2 = ?16 W %)(345 3 55 Fne’nylpp’)r opy! )
éE[F be n]zglD ;n dgz (ii:ZLf(?%ﬁﬂdﬁ&hﬁmﬂ%eﬁmﬂﬁmﬂz@ﬁwthggtN{l;pM)@mm
err S
7 56 (d, 1HH- h;nmlgnde_zple-i-cmoxam@e((ﬁpmwnd %153% Mﬁlz CDsOE)-'l)S 164883!)11),
S’ 3 4788 @' o 3N, 78478, 168 196 1}?']‘=933ﬁz)27'ﬂ)(d Ty A TN I 7
2 (5 am noyEs N1\Hz),| TR D@, G=modin) 0. 88-09616h,BH)) 4137((5,21BpA16 (K 2, 611 Hz), 3.78 (t,

1H benzoi m dazol e- 5- car boxani de (Conpound 15), 'H NWMR (300Wnhz, CD30D): 8.10
(s,” 1H), 2H,J=6.YH8%-7.86 (m 8H), 7.55 (d, 1H, J=10.0 Hz), 7.38-7.44 (m

3H), 4.28 (s, 2ED(S-a%:iingg&lyl-%ﬁ‘-be‘x]l;gimzldazol-2—yhnethyl)-N-(3-phenylprop-Z-ynyl)-
- 1 H-benzoimidazole-5-carboxamide (Compound 20), 'H-NMR (300Mhz, CD,0D): 8.18 (s, 1H),
25 7.91 (d, 1H, J=9.3 Hz), 7.84 (s, 1H), 7.76 (d, 1H, J=9.3), 7.71 (d, 1H, J=9.3 Hz), 7.55 (d, 1H,
 J=9.3 Hz), 7.38-7.43 (m, 2H), 7.28-7.32 (m, 3H), 4.40 (s, 2H), 4.27 (s,‘ 2H);
2-(5-aminomethyl-1H-benzimidazol-2-ylmethyl)-N-(E-3-phenylallyl)-1 H-benzimidazole-
5-carboxamide (Compound 21), 'H-NMR (300Mhz, CD,0OD): 8.19 (s, 1H), 7.92 (d, 1H, J=9.3
Hz), 7.86 (s, 1H), 7.76 (d, 1H, J=9.$ Hz), 7.71 (d, 1H, J=9.3 Hz), 7.55 (d, 1H, J=9.3 Hz),
30 - 7.33-7.39 (m, 2H), 7.18-7.30 (m, 3H), 6.60 (d, 1H, J=15.8 Hz), 6.34 (dt, 1H, J=15.8, 6.1 Hz),
427 (s, 2H), 4.17 (d, 2H, J=6.1 Hz);



Hz), 3.10 (t, -2H, J=7.2 Hz); 5
2 (II—I-benzmmdazoI 2-ylnethyl)-N-[2- (I Hindol -3-yl)ethyl]-IH benzoi m dazol

de (Co d 16), 1H 300Mhz, CDBOD)y
7.81- 7“??8?37’}3“ ¢ (Compound 7 )d 1?'\/?% 6 by 7.67 %PcF’gYIQ—?%g?"é’ 6

(t 1L 53 ; 88l_?é@-axﬁfﬁlame?lﬁqH(-B’e’nz&fﬂndﬂzo]—ﬁ%lme?hfiﬂ-N7(30c%lclohexylgn?ﬁl)- g:::) J669‘81

Hz) ; 1 H-benzoimidazole-5-carboxamide (Compound 22), 'H-NMR (300Mhz, CD,OD): 8. 13 (s, 1H),
10 T 0 WIS Bob. bk Bofeihe T, Sreian 2 7468 (E 1P PSR b B, .
765 E b, gre e 37 2. a6 1y 20 PR BB oLAIN i, 760, D164 306k, GHPQ 0T

Hz), §. 076 2H), 6.70 (dd, 1H J=10.0, 22Hz)427(s oH). 3.65-3.71
5 3.04 (t, 2H, J=
(m(5 zl;i)m nonet hya- [&ﬁ—ﬂémﬁﬂdﬁbmﬂmII&VFWYIQ‘A@“&15}"61%&?%@?49)67hex

Eobony poo Srawagreside (CotR Gz - RRR Bk At s, 1) Y6 it 0.7

J=9.6 Hz 6 —
4 0)1%'%2@ 1HI)H774f8 161, |J|7=97I_I|)7z) ‘169$d 1) J= 97),713@&3}1@1*9)7%,&27(@

2- (5- am neE BI)’&D-(LIﬂl‘béﬁ?@IHﬂ)dhﬁﬁ(mﬂH),delﬂﬂﬁﬂm, PRS2yl ) -

'(? bic%,‘" 20 Bl YL bengotppase aryirpey N meg T fepietil, 5

Zs 573 é 1844 88']2%&“ d]a%?_be?’s Egri)oxa%maé &é&np&v.'ﬁl\d 24 H-NMRga mlﬁi cﬂ d§)7(72ié 79

2H ' J=6. 1 89 (d), 7.63 (d), 7.44-7.55 (m), 7. 20-7 28 (m), 7.09-7.14 (m), 6. 97 (d), 6 85 (brs), 4 19 (s),3.72°
2-(5- t daz N- (3-ph I 2- I
1I£beﬁ‘?oP%Ifaé@es@zié‘af%b&“maaévI&%%%M@%) Lor ] 0+ R (300mz
(a1 oo, 3 2 ik bafptidalol 2 fimafi-y (Rt Syichyiphyih- - 7
7.3815. 43 IH%e&tDichaz&E-SZc&BoaéaﬁmdB(Gomﬁomﬁl 19, 'I-lZ-N)l\dR43IXEVIh£, CI4@D): 8.05 (s, 1H),
2- (5-am nonet h&/l 1H benzi m dazol - 2 1 ),- N %ﬂ/&?yl al ‘I%%) | H ben(z1 PI]I
dazol e- . 7.79 (d, 1EL d59-383@nT- aé(idﬂ}p G%@ﬂ 3= ?é"rﬁ"})ﬂ (130 d

8.19 1 3 6130y

025, P Ao o o B8 3, 150, 1P 2R I 8.2 €2 ﬁ%

(m 2H), 7, 11’»13)3?(&1 , B (d,BH50=( ¢, HAH, J=15.8 Hz), 6.34 (dt, 1H, J=15.8,

6.1 Hz), s, 2H), 4.17 (d, 2H, J=6.1 Hz); 39

2- (5-am nonet hyl - I H—ben20| m dazol - 2-yl met hyl ) - N- ( 3- cycl ohexyl propyl ) -

1H-b zoi m dazol e- 5- car boxam de (Corrpo%@%)“(EM-I-NNR (300Mhz, CD30D): 8.13
QI) 7.86 (d, 1H, 3=9.3 Hz) 7.74 (d, 1H, J=9.3

HZ) 7.69 2-fi54- fo -1H-béhzoiimidazdl-2-yimethylJ- 1 Z-BenbBimiddzol-6-¢1
3.36 (t, 2ﬁd{ JEEE( gh&f' J)I 1.78 (m1 7H) , {niegy}gz (m 6I-1I) 0. 9%§I(nr%aﬂzlsmm
2H) ; (Compound2 )

3-[2-(5-am nonet hyl -1 H- benzoi m dazol - 2-yl net hyl ) - N-oct- 1-yl -1 H benzi m dazol
e- _
(a) 4-Phenyl-1-butanol (1mL, 6.49mmol) in THF (3mL) was combined under dry nitrogen

25 with sodium hydride (0.26g, 6.5mmol) in a 60% mineral oil dispersion. The mixture was stirred
vigorously for 5§ minutes, combined with 3,4~dinitroch_lorobenzeﬁe (1.3g, 6.42mmol) and then
stirred 10 hours at room temperature. The mixture was partitioned between diethyl ether and 3 N
hydrochloric acid. The agenous layer was separated and extracted several times with diethyl
ethex_'. The combined organic layers were dried (MgSQ,), filtered and concentrated by rotary

30 evaporation. The residue was purfied by flash chromatography (9:1 hexanes/diethyl ether) to
provide 4-(4-phenylbutoxy)-1,2-dinitrobenzene (1.16g, 72% yield); 'H-NMR (300Mhz, CDCL,):



5- car boxam de (Conpound 23), 'H NWR (300Mhz, CD30D): 8.13 (s, 1H), 7.86 (d,
1H, J=9. 7 Hz), 7.82 (s, 1H), 7.74 (d, 1H, J=9.7 Hz), 7.69 (d, 1H,

J=9.7 J=9.7 Hz), 4.27 (s, oH), 3.39 (t
Hz), )1 64 48'0@%5%1 26-1. 43 Im 11H§S 0.8 (m ;I)H); 10 (t pcHibsoiiztess

2-(5- I t2400- I t2 I
(G o L s

(s), 2H7J=695(Iw),1896m,41=1) 7.44-7.55 (), 7.20-7.28 (n) 7 09 7 14

gr%g ?5)9 ! ) 87 }gtp§153-28x;§§%3’ri}1§hép9m}gi%%éte? przgared as in EJIatJ)lﬂle %(a), szs r)eéct 2th( s)

2-(5- o |
T5 | bens ki iapobERg HefirdaieCt 3 2gofle TRlde ot sfIER Ao pian BRUEER(h BECEY, )
?HO? g 83 %ample 2(b) to ﬁm}fade(%ihyllﬂ-(l 1dﬁ>x8-ll-ﬂt )hhy'dréionfxdol—ZLﬂ)netHylﬁB (d,
7.09-7.17 ¥ bemmlw-ﬂﬂcetmal% nsldb,sH-Pz'Iﬁ(IR (310(86112( RM§ﬂ)ds) g. '6317I9t(m, 4H)
I D ) 7.43.7.47 o 2485, 1970, 1R, 1253 Hh) et B, 2B 4.07 (o, 2 P 7.2 16, 3.44 s, 2m),
C{2-[5- (4, angnmb_p-tmm)l H benzoi m dazol - 2-yl net hyl ] -1 H benzoi m dazol - 5-yl
} et hyl am ne (Conpound 26)

(a) 4- Pr(emyl 4-(4)-Bh§lldbut(lml 2glinitrabanizene wasrrucghundeneenditionsisiradantn deat set

o 3PsporErin Ermbln bl RrEae b Graitgpy DuliShbeeaif b didsnd (094 HlGSido.
conbi ned W, h 3A‘Inﬂhﬂ'b bf Q-f(hllﬂéﬁ‘ﬁsﬁ‘t%ﬁ%eﬁﬂengg ,2-8ia18T0.06 2IF2341@khol) and ethyl

stirred 10d?|ours at room tenperature.” The m Xture was partltloned bet ween
di et hyl et $t,3atiako31 B\I-dlhydrmsoim;id} -2yimethyl- -1&Ebenzoithislazej1plasethte @l gras

combi ned ob a4 mEnIyas Besies b a1 38 g Saist TpReL The e S Sipetingethy!
rotary 30 oneiGhel Sk z%sxﬂﬂxel 165 S¢fe WIaUEEE LSt ) AR ATRLOG Rty

(9:1 hexanes t he provi de

? (4- I\l/ﬁhenyéthett mdymea t& pr:b\nndet Z-QMﬁi(é-lphex()dbﬂtﬁgy)—VH%egzmhnﬂazo[ 2rylthethliR
300Mhz

7.19-7.36 %Iaﬁbesmm“%b5'b'l@8thé’ws°ﬂ%°le'&:31‘é‘°’(‘? (0. kﬁl’éjja IIz_ 1(2) (7)3Hft

2H, J = 6. HZ) - Pﬂé}, - l{eﬁ& EﬁzIb‘!-Z- 1
3- et hoxy- 3é m nopro%]goérm— I'Igu%)r dua{s |n°lIIEnxlarrp I e ?1 yINas reacted with
2-(3,4-di amnmhmmdla)mbmy{hﬁeﬂgmso%ndhle}m,é-mndewas dqnfotectmrlsmdemohd:hohmsmhhir to

set forthin 5 npl e 2 to pt Vld
5- (1, 3- di othgt set forth m@@m pro gxﬁy -phenylbutoxy)-

| H b 1 .

7. 78%28I pﬁ%‘&‘dmfﬂ%ﬁﬁ Iﬁx’I“&I %ﬁ“&yﬁﬁﬁgﬁ%ﬁeﬁﬁgg% yield:e

(s, 2H), AHKMR,(300hd, CDOD):HA3 (d31H4T £8.6 Hk), 7.76 (s, 1H), 7.69 (4, 1H, J = 10.0 Hz),
7.48 (d, 1H, J=8.6 Hz), 6.99-7.16 (m, 5H), 6.92 (d, 1H, J = 10.0 Hz), 6.80 (t, 1H, J=7.2 Hz), 4,44
(s, 2H), 3.93 (t, 2H, J=6.5 Hz), 2.56 (1, 2H, J = 7.2 Hz), 1.72 (m, 2H).

25 . EXAMPLE 5
2-Phenylethyl 2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-1 H-benzoimidazole-
S-carbamate trifluoroacetate
(Compound 27)

30 - 2-[5-(1,3-Dioxo-1,3-dihydroisoindol-2-ylmethyl)-1H-benzoimidazol-2-ylmethyl]-
e 1H-benzoimidazole-5-carboxylic acid (0.060g, 0.133mmol) in phenethanol (0.160mL,
1.34mmol) was combined with diphenylphosphoryl azide (0.034mL, 0.158mmol) and



1.38 (t, 3H, J=7.2-Hz). (c) 4- (4- Phenyl but oxy) - 1, 2-di ni trobenzene
was reduced under conditions simlar to that set 10 forth in Exanple

3(b) t h | but b 2- di 86% ield).
(()) o] provwggs,g}sz(,g phenyl but oxy) benzene- }; i am ne ( Crg'%%glvé@n&a

A m xture of 5-(4-phenyl butoxy)benzene-1, 2-di ammine (0

mml ) and g 0.022mL, 0.158mmol) at room t
5-(1, 3-di oxoéwl%mc?ehg/(?r oxlng"(’)l ndofnmo {/? r%gg[nﬁ ex;’npfra %ﬁ%%elrnl%lta%zol -2- ‘é‘%“é’ (g
(0.1 g, stirred Dha@®at 1207C, cvatedte abad tdmperaturedndlddnibinetiwith l&tHahOlX@nS mTJ)ﬁnd

m xture was suspended in ether, stirred vigorously for
hour. The BydragEe {020 md; Sc,ft%t%éﬁlfnﬁp e mixturewas sited4d mHnHesAtOSH thpéedto room

et her and
2-{2-[5- (4ge|:)"%‘1‘:‘einE tfn%u 0X 1)?% fthwith3 N & drﬁch)fm dt(fQﬁﬁnL) The mixture was stirred
3H: beiszol a0 aaabicbatd3Tel dnd thks iloral Thi f&eﬂ!d@ﬁﬁds( 9ede iashi8d WiT R ydrochloric

(e) The 2 a ‘[15 (4-ph | but oxy) - 1H-benzoi i dazol - 2-yl et hyl ] -
3H- benzoi nacid 2o mqqminn%ﬁ&rate\sommaaheﬂ withy ethybacstate ﬂépnb) amct bupmmed The
(é??gl E ISO?Z_ IR aa%ﬁuﬁgﬁl bymepar&xvesrg‘;ergeoﬁhtage ﬁ?L@%oer)' vide {h%) des1re<P product (0.008 g,

| H- benzo g%ﬂ -l N‘Rﬂtl l11h- I .20

S5% vyi ; lilml eidj; [err] 6NI\/R ég'gjlémg?)ngqg?fﬁ’??%%@c}m,’lﬁmg&g}ggg %g)gi—’lz),

E73 gg (s, 619063 @, 59, }=9, 93 JB&),J%-ZLMOIU?)O719)—7.326 (1781,0 5?),(«36 man,m=gsm;&»4.23 (s,
.1 5 H J =10.0 Hz), 6. t, 1H, J=7.2 Hz), 4,44

%ﬂl(gg(@?ﬁ J.ﬁ(@é’gz L 2.56 (t, 2H, J = 7.2 Hz), 1.72 (m 2H).
EXAMPLE 5
2 Phen | et hyl
2- (5- a?/ri norrét hyl -1 H benzoi ni dazol - 2- yl rEXAMBLE 6 benzoi ni dazol e-

5-carbamate trifluoroacetate
(Corrpound 27) 2- (§-(§3uamdmo-1H-benzo1m1dazol-2-ylmethyl)—N-(2-naphthalen- -ylethyl)-3-methyl-

2-[5-(1, 3-Di oxo- 1, 3-di hydroi soi i m dazol - 2-yl net hyl
1H benzoi m dazol e- 5- c:;a%r}(lyoxy ?ﬁil:&%é% %ﬂi’g%%%% 133mml ) in
phenetrshanol (0.160n, 1. 34nmmol )(&ﬂﬁp&ﬁm&)ed wi t h di phenyl phosphoryl
azide (0.034nL, 0.1 58mmol) and triethylam ne
(0.022n, O. 158mm|) at room tenperature under nltrogen The mxture was

ot hanol (008 sehtburmfrsifnfth-| - BRUIASIRES @l Dol fmimS Ty St o

was sti rreCBSA)ﬁxIL)Idﬁthﬁ(lSMﬂ:yc&E%I éﬂl&ﬁd&lﬁ(ﬂl@ﬁn&%(f 81 123mmol) \ﬁé%rﬁﬁﬁreﬁtaﬂf&n?nd
diluted with with 3 N hydrochloric acid (0.5 ni). The m xture was stirred

5 20 m tRmnesature fss[%rmw@eamﬂ thie diethyll ether (1LY res added tor give 8 precipsitater he

h d.fil
vaondd w t Rredieblat el By rtion, WAL pddifioraf AN cutier ahi 3HES it to
purlfled byrd@i&ﬂliﬁﬁid-llﬂ-ﬁ}ﬁﬁ eaciiRtimetytis o&—iaemzpy D04 Gie ii?S' red product
(0 008 g, 11% yi el [err]l—l—ﬁl\/R( errfi 8.10 (s, 1H),

.75 (s, 1@, 7A6|gu(t@re cpmpn;lng ZaanI-Iz,)l-phenylenedlamme hydrochloride (15.0g, 79.1mmol)
cyanamide (25.0g, 595mmol) and water (5mL) was heated at 60°C and stirred for 1.5 hours,

allowed to cool to room temperature and then excess diethyl ether was slowly added to givea
25 precipitate. The precipitate was collected by filteration, washed with additional diethyl ether and
dried in vacuo to provide N-(4-amino-3-nitrophenyl)guanidine hydrochloride (18.0g, 98% yield);
'H-NMR (300 MHz, DMSO-dg): 9.7 (s), 7.8 (5), 7.6 (s), 7.5 (s), 7.3 (d), 7.1 (d).
. (5] A mixture comprising N-(4-amino-3-nitrophenyl)guanidine hydrochloride (12.0g,
51.8mmol), 10% palladium on carbon (1.0g), tetrahydrofuran (100mL) and methanol (100mL)
30 - - was hydrogenated at one atmosphere, filtered and concentration in vacuo to provide
N-(3,4-diaminophenyl)guanidine hydrochlbride (10.3g, 98% yield) as a dark solid; '"H-NMR (300
MHz, DMSO-d¢): 9.4 (s), 7.2 (s), 6.5 (d), 6.3 (s), 6.2 (d), 4.7 (s).



7.63 (d, 1H, J=9.3 . Hz), 7.38-7.44 (m 2H), 7.19-7.32 (m 5H), 4.36 (t,
2H, J = 6.8 Hz), 4.23 (s, 10 2H), 1.98 (t, 2H, J=6.8 Hz).

EXAMPLE 6

2- (5- Guani 23433 Benzoi ni dazol - 2-yl nmet hyﬁ?- N- ( 2- napht hal en-}iCT@JF?mgﬁ -3

é?;g%lz ;)i () o7 & mixturg égpgxg%l\&g,i—giaminophenyl)guanidine hydrochloride (9.9g, 49mmol),

( Conpound e%@,} carbonimidoylacétic acid\eﬁzgl éﬁtéﬂg}' ridei(0R4g, 59mmol) and acetic acid

2-nitro-1,4- p%enyq enedi am ne (21. 3 137mmol ) i.n et hanol réBSO&j_rg

and 4. 0 MzZontlr)ogsyheateddn ia?eilihagdat_d ane apé@gm,forllz_%hm,)cm 1Q g dgpgrature
room . tenmperature for m putes and, then di

hdded to andeoneopraed 7 1osue. The was BEIYGA T ROl brpF) B dich syt Btate

filtratio ] bid Qi fudi 1. €The shspasion was

pr ovisge 2@9@?@#&%&%&2@5@%’ ﬁg)e%yﬂﬁ%gﬁihg?? ﬁgﬂ%%g 34, 100&) yield).

E b) A rﬁﬁmiceﬁelln)a(aﬁmbésk of ethyhethcamas atdpd mmeefﬂtmﬁeawgwe arppeorskpreepitee. The
15.0g, 79.1nmo cyanam de (25, 0g, .95 n ter, (5 was
heat eg at pesipitatq %?Rileﬁteﬂ%b’éﬁuﬁ%‘?n: &Y@h?fgmtg ,agg‘ggn‘)’l eﬁ-gﬁ F@\%ﬁﬁ“q ‘gn?r:%%lm%o fo

room t enper at ur bfidavd A o 9

25" pr oErd eI piabEEREi-aider 2 MEba AR e T 56 S0 Fek o an

with addi tyeenRite SHlRE MHINMRNG00 MEz, DMSO-dJr 102 (s); Ma@)d.7 (mpy 7/ (d)ed.5 (s), 4.2

N- (4-am no- 3-ni tropﬁenyl ) guani di ne hydrochl oride (18.0g, 98%yield);

[ er r 104 NMig), 3@0tMHz, DMBO-d6): 9.7 (s), 7.8 (s), 7.6 (s), 7.5 (s), 7.3 (d),

7.1 (d). C A _m xtur riSi t s

N (4" ami ndohs- niA PERHES o SrES T rbthOf osnrois arid 5 gg, 25-4mmoD) apf agueays,

10% pal | agh4i318mikeA@0%) 15hLPIN a sdabddrtabey tas hedtediin ah@bgth antOOPE: foad2 hours,

(1oom) 30 was hydrogenated at one atnosphere, filtered and

concent r atallowed to cend m@rqogl femaperature, and then NDP@@{inf_@i agstrmRh Furry of dvhaguseit
Vi, ovBoTfEetjopi @idsniipd tCaih pi g Bretiiia, “The SRGbE s oalGhuen vy

WO 98¢ 452 Fration, rinsed with water and recrystallized frofvhot ethanol to(p#dvide 2-niethylanéno-

conpri si ng E—t@ 4- d‘;;[& nopgegﬁ/tl )guanéaglge ?l%ié%ghhogl déi@( ?Hg&@4(%mz

th r bnitrobemsplicaid asa hoght red b €0 ‘%6riddd); DR »

anoggg?irc aci d.. (gg{v@ i SHMS ted,in f& bath at 110[err]C anél

stirred fd?M%QSdﬂbL}Pss,(s)e ’% 4)02%@%&3@&&& )- and concentrat ed

in vacuo. e r%ﬁﬁiﬁ e USApRY %Qlﬁiétﬂ Tathifd-A3@bbdnk6itlakida 8.0E) 6813 @ktvt), PyBOP
( 1Om) was lédde %

acetate 5 to the solution to give a precipitate in

suspensi on(38.0ge730mped); hypdrowssenziriazole Hyidrate (392,a130ramobxdimethydformamjde @PPral)
dded to.the filtrate t | I pitate. h .
br eca ¢ atasdieetiyimontioing 1 € ) Sk ST abiog GimoRtafie RO 1 mimutss aprt it

and dried 4_ P i igdess 8ol added. The mixture was stirred for an
5. quani di r5: ﬁi?@é‘ﬁ%%?%‘°é%yz‘8?’f'%f@‘r"a?’et e B e P Ve a0h 1 ol d)

as an additional 30 minutes and concentrated in vacuo. The residue was partioned between water and

ethyl acetate and the organic layer was washed with water, 0.1M aqueous hydrochloric acid,
saturated aqueous sodium hydrogencarbonate and then saturated aqueous sodium chloride, dried

25 (magnesium sulfate), filtered and concentrated in vacuo. The residue was purified by
recrystallization from hot ethanol to give 3-methylamino-N-(2-naphthalene-1-yl-ethyl)-
4-nitrobenzamide as a bright red crﬁtalline solid (21.3g, 92% yield); 'H-NMR (300 MHz,
DMSO-dy): 8.8 (t), 8.3 (d), 8.2 (q), 8.1 (d), 7.9 (d), 7.8 (d), 7.6-7.3 (m), 7.2 (s), 7.0 (d), 3.6 (q),
3.3 (1), 3.0 (d). _

30 (g) A mixture comprising 3-methylamino-N-(2-naphth-1-ylethyl)-4-nitrobenzamide (21.3g,

| 61mmol), 10% palladium on carbon (1.0g), tetrahydrofuran (100 mL) and methanol (100 mL)

was hydrogenated at one atmosphere, filtered and concentration in vacuo to provide 4-amino-



off white solid; [err]HNWVR (300 MHz, DVSO-d[err]): 10.2 (s), 7.8 (d), 7.7

(m, 7.3 (d), 4.5 (s), 4.2 10 (q), 1.2 (t). (e) A m xture

conpri sing /%2@8% Xé nmet hoxybenzoi ¢ acid (3309, 25.4nmol) andpgigﬁous
i

met hyl am ne m.) is a sealed tube was heated in an oil VY1849

100[er] C fQfmétﬁ¥laﬁﬁﬂo'iN-(2~naphth-ﬁ-’fyie.‘ﬁ\%fiﬂ&nﬁeﬁﬂﬂdet(PS flé’%‘% i %?E‘dfs%olog&g t hen

poured into a stirring slurr 1M aqueous dI’O ori1 c acl

:c cle to gi vamarphonasrdfﬂ [.‘JHéﬁMR a0 MHZ,I“IBI\/#SM&)F)I&ZE((?: Mﬁ%ﬂw K@ﬁv-‘sc(ld)lyf .6-3.4 (m),
brovi e 3 i@t S A5 S R3S EE AL MG Lt d he bright red

(I?)lr\/ég Sl[ lelrp :SO| 'édng)%m)@%g@%eﬂhg)Szg%ﬁgcﬁll&;ﬁ%n%éﬁgd%?-&yla%ﬁﬁe P& rochloride
(f)  SA ni (asg,a 7P, 5-gind-3ctiglaanin o 42 Rap RIS )-EBinakrice @Bz, 1.7mmol)

66. 3mol ), (38, 0qg, .73. Omol) rox bernztriazol e hydrate
(9.9g, 73. eﬂndfqmm Gmtarhea@d(m@@w)b ¢ 185 aﬁanmsmdmdmammgm

>~ napht hy! Sactphése 6 55 bbiR S TG 8ol b et sl PR 0 St Bertomitiga

stirred fo(158mL) to give a gréeipititen The procipitats Was Wﬁﬂleﬁ%ﬁﬁﬁd'itﬁﬁﬁﬁade?mﬁﬁ'ﬁé' @nd The
resi due was partioned between water and ethyl acetate and

organic | awfhmglevﬁél@éﬂ-a)mmlhc%dﬂﬂmﬁlﬁ'@hqmm Vagrh diveoan cffadntd: sohd The
sat ur.at ed aq(i ous S dro encar bo E% hen s ‘gé# ited agueous
sodi um chl EHY¥ E?Fﬁ }opqow &t 5 entrat ed

in vacuo. Tﬁﬁ&ﬂ&%@%lmmﬁ¢ﬁgzmphm- - 1emgrxﬁ91n?/eiﬁ¥a 51* “paiZoffidac A hot

et hanol to give 3-nethylam no- napht ha
4-ni trobe ni—@mb@aamslﬂastarw@m sqhdc(()égyﬁ xa)L LRMS((ESI):I Qak:illa%@l fob ZYFLINIG) 516.6;

[err]H—N DMSO-d[err]): 88(t), 8.3 (d), 8.2(q),'8.1
(d), NRE‘} %d)517726 7.3 (m, 7.2 (s), 7.0 (d), 3.6 (q), 3.3
(t), 30(d) 30 (9) A m xture conpri sing

3- nmet hyl am no- N- ( 2- napht h-1-yl et hyl ) - 4- ni t.r obenzam de (21. 3g,

61mdlS), 10% pal | adi um on carbon (1. 0gEXARPLEYdr of uran. (100 nL) and

met hanol (100 ni) genat ed at_one atnosphere, filtered and
concentration in vacuoEt®l Br(dv%ﬁ & }lpo-1H-benzoimidazo 2')’1)?415’1]- .

Giscolored L aeb ous%ﬁk&fﬁ“bfgmﬂfgw"" ool 673 (o)

8.2 (t), 7.9 (d), 7.8 (d), 7.6-7.4 (mM(Compound29yY.1 (d), 6.9 (s), 6.5 (d),
5.0 (s), 3.5 (q), 3.2 (t), 2.7 (s). (h) A m xture conpri sing
et hyl 5-guani di no- 1H benzoi m dazol - 2-yl acet ate hydrochl oride 5 (0. 5g,

1 7me) 8T Ao Ml oo ARBlopichatd (T00K 0 psselif Shab Gomidsees

and sti rreeballedjmr0°£ aid thew saturated with dBt hgiEeger chidride %'555TB@Hﬁ§mré3ﬂ9§ ﬁ%vt'é?i to
roomtenperature and poured into stirring acetonitri

give a pr e%'?‘ﬁ‘i‘ toxoom tempepatare; firred: for 44 boyrssenaled iotd? Gand; satuated “mhét}{dmgml | e
322uo to gl ve an o:‘ fﬁ%h% ggghhm\%@{ %&In? q\énhé i %CF)” 3@%1%%:?0%&%4
pr epar at i visourevEthyketherhexahP{IC1 ), &ap addédi thé nﬁxtﬂxﬁf 18U4AW dlpReipitate. The precitipate
25 was isolated by filtration and dried in vacuo to provide ethyl 2-(N-ethoxyamidino)propionate
hydrochloride (119.6g, 73% yield) as a white solid; 'H NMR (300 MHz, DMSO-d,): 12.05 (brs,
., 2H), 4.50 (g, 2H), 4.15 (m, 3H), 1.30 (m, 6H), 1.20 (tr, 3H).
- (b) A mixture comprising 3 4-dlammopynd1ne (51.7g, 0.46mol), ethyl
2-(N-ethoxyamidino)propionoate hydrochloride (125g, 0.69mol) and glacial acetic acid (200mL)
30 - was heated at 85°C and stirred for 18 hours and then heated at 120°C and stirred for an
- additional hour. The mixture was cooled to room temperature and concentrated in vacuo. The

residue was neutralized by addition of an excess of SM aqueous ammonium hydroxide and the



1H benzoi m dazol - 2-yl net hyl ) - N- (2- napht h- 1-yl et hyl ) - 3- met hyl - 3H- benzoi m daz

ol e- 5-carboxam de as a white solid (0.5g, 57 %; LRVS(ESI):
Cal cul at ed for err] 516. 6; Found : 517. 2. 15
EXAMPLE 7 i o Ethyl 27(4- PCT/USY7/21849

2-[1-(5- d 1H b
172l 6, 72 CrmeamRIv e FRERS R Oy APt e NS layet et Ypstisd g erated aqueons

(Cormound Isgﬁramueaw@o@mm&me @A MBSO Aitered
(100g, g Fm)lg’(amgee?(ﬁ?nbg 2 g%ﬁLm&was cooled to OC énd M@ )

sat ur at ed whd Bortentrited brogrnoth pmvndteetlgdslH-Mam[ﬁﬁmlﬂymﬁse-&qathnwlam)(ﬁo 4g,
warm to room tenperature stirred 2 qur d

saturated \5/8%1}'1% 'HRIMR (300 M['I@hpbﬁrlﬁ'eé gs( ﬁpegﬁ?’)@u@’\xg&ﬁ 11@@%@’ 2H),
warmt ro (e qt ggg lcs]ig tf@ﬁl anoté)her 24 hours. Ethyl

ether ﬂnp% @ {) 8 m xture to give a precipitate. The
byl 'zp?h e’fﬁ o e e (130 a0
y| el d) as difioroacetiolarid: BSB@SWW%@%I%@ gﬁ)lnsb{’ M&P%en H%BP?B‘P’sé”as

A m xfurSg &‘gﬂfﬂg%‘#ﬁ(g é%ésg}%r%] f r’?@e‘ a(xg ?))90&1%&28 ?S"%H)‘nh ﬂ“y residadWas

2- ( N- et hox Re® Qhﬁﬂhﬂﬁﬁ@f@ﬂ;ﬁﬂﬂ@ﬁ&ﬂbﬂh die. e{xﬂaﬁ@-adélnmhé solatio (4M] H20mL,
acetic aci 200m.) 30 was heated at 85C and stirred for 18 hours_ and

t hen beat eel7émm:ﬂmaaa¢ﬂesltto thecsplytion. aﬁm excess of eflay icthes was addadrto thesolytion tg give

was cooled to roomt eratu and o [, \Y}

resi due wad eGPl i‘ggpwl {?gq V557 8? e@%&g’s %fhgﬁ#gf(ﬁ 5%%3’50 rovide ethyl
hydroxi de gnglg t7§kﬁ dro-1H-imidazo[4; ‘3Ac]pyndme—Z-cafﬁo)’:S'lif@dlﬁﬁc&oﬁﬂbﬁ@@(3ﬂd7g4\/65% yield);
et hyl acetafé. rgam c layer wasS ‘washed wi th.saturated agueous :

sodi Is gq hy?r'F{gﬂMl}:jmdmeDM&D{d@edM(br st2H), 438daul) 40ubr 35&8: f}d? (mgl2H)d
t

LT Mz o508 259 280 e 5400, s gD, a8 BB 10 PLgh ey H R

(300 5)/5‘2 g@gé[ A'iﬁlmg %ﬂ;}é§?% Hﬁ%}_& 364’/5te€;1‘3h¥&r@1H imridzé[d,5- éI]F}mdlﬂe&&&beylate

A m xture

c o rrpr i si ng dihydebchlbtide{602a PL0Mmot), pgatmﬂirﬂe (ﬁ)ﬂuﬂu)bmﬂ;dna@m‘@ﬂdtﬁblﬂll&@ 6r00mD,

a2 Sk B . b e
filtered ang.6 Q’mjﬁ% éaE 5 ggv Q@toofob V@fred an additfohaISY NARfs and
ano ro

in a mnimimo gen. ch or| e in dioxane solution (4M
120nt, concentrated in vacuo. The re51due was dissolved in ethyl ether (500mL) and the solution was

20  washed with 0.1M aqueous hydrochloric acid, saturated aqueous sodium hydrogencarbonate and
saturated aqueous sodium chloride, dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo to provide a colorless oil. The residue was dissolved in ethanol (320mL)
and the solution was cooled to 0°C and then sodium ethoxide in ethanol solution (2.6M, 85mL,
0.22mol.) was slowly added. The mixture was stirred for one hour at 0°C and then hydrogen

25 chloride solution in dioxane (4M, 50mL) was added. The mixture was concentrated in vacuo and

" theresidue was dissolved in ethyl acetate (250mL) and saturated aqueous sodium hydrogen
carbonate. The organic layer was separated and washed with saturated aqueous sodium chloride,
dried over anhydrous Sodium sulfate, filtered and concentrated in vacuo to provide 5-benzyl
Z-ethyl 1,4,6,7-tetrahydroimidazo[4,5-c]pyridine-2,5-dicarboxylate as a yellow amorphdus

30 nmaterial (52g, 72% yield); 'H NMR (300 MHz, DMSO-dg): 11.75 (brs, li—I), 7.30 (s, 5H), 5.10

(s, 2H), 4.40 (br s, 2H), 4.05 (m, 2H), 3.75 (g, 1H), 3.65 (br s, 2H), 1.40 (d, 3H), 1.15 (tr, 3H).



10 475mmol )- was . added to the solution. An excess of ethyl ether was
added to the solution to give a precipitate. The precipitate was
col I ected bywbidglssaki on and dried in vacuo4d o provide et hyl
1,4,6,7-tetrahydro-I Himdazo[4, 5-c]pyridi ne-2-carboxyl ate di ﬁﬂ(‘fﬁ?mlﬂ‘?de

(2 :;,6) 7 9 6@75) yi q& ?Hlxture com%an@g 4&%%&&%0&1&&@*@@@39&@{@% tembxﬁandllusxﬁl,),
(br s, 2H)pynaiuﬁ§6i9g, sesmmoi) asl Q-ﬂmetl;ﬂ)chwyndn\ed} .0g, &Zmrmlhwes b@ﬂm atsﬁong

e S SR A B e o

di i soprop vl eDIQ?E’é
whi |l e ben)zel’%%t?dtﬁﬂgr mat e : Eglether (ZSO%LQ%%atégaﬁgQH@bﬁﬁnkq?f}ow yg hetédﬁﬁjd
m xt us e Waﬁashb@t/dpyawymdx tvater dem QL Hﬂmnamusrlwﬂronhlanceam:huatatbahd aqueais sbdium

hours and concentrated in vacuo esj due was dlssolved i n_ et hyl
et her (SOMQOHQW@“@I?M? fqueAu ug chlor&g éfé‘?ﬁ‘ ﬁ%d{ sulfate,

hydr ochl or °
Ot ur at eq UerBE e cRBtEAED 0 B2 cciD M‘“yﬂfﬁ%‘w‘"‘m@* &% sﬁﬂﬂ% ($1°Oyto

filtered %?dwde tert-butgrl)nfbmﬁrélﬂit?ﬁtd 45 avevlordess dignidal 1. 29 g 273% lyiuld)e §3 NMR. (30te
resi due was di ssol ved i n et hanol and the solution was cool ed

to O0C and mi@ncp@)um@mgmez %étét%)néﬂoém, a4 (5, 8R). 851,

ChenTyar dfen 2b Midbed PoRpnd Bl Pk Bie B M OB i Bl Bimao 20

m xture Wal% %@g dinfditid forthanAge |2 SaI0) and tert-butym dhisroButgrateiss. 0B S 22 8viffolh Was

et hyl acetate nL and saturated aqueous sodi um hydrogen
car bonat e.heated abﬂ@%ﬁ‘a and stityest ford 2 h9€l{§a ixge wnwhﬁmom hetwgen ethybether
aqueous s

filtered %h&gbﬁ%‘ﬁ‘f@ﬁfaﬁd the qym%iqygr g’\é%%ﬁp%? %@g ma%wﬁ‘%‘%ﬁ??fer (3x)

1,4,6,7-t ChibH By
amor phous 8 UGB BSEO AT Sver iR 3005%3?“*‘%‘%5* Teepd,

(br sg %I;)qoni‘erﬁﬁtticbn Vvathg tbﬁafmtziacololrles% (nidTB?qsmulwiuSs(}iu:uﬁsdgghbhcazgcbﬂashm
. (br s, : , , 1. r, :

(h?@ratogmpﬁsr 2ip é’“Fo‘PFﬂ‘El)‘% F%@ﬁz@é‘ﬁ Lpestpte HIPS‘?‘P@E:."*PX]ZZ -Gytert-
89 2mol ) g Hz,
4- di net hyl am pyr| ﬁg’o%(%j % 4 g‘m%’ G)MV\ZI ea?gglozfgs%&? i @ (3% uhder
an at nosph€D€Lyf 780YdniH), Gdn(t 0H),]2001(1n;;§-1), d.49 (qe2H), Wi  @r, QHs,meﬁ@s (tar2H)J240
suspensi on i.on bet ween ethyl ether (250m) and water and
t he organi 4%99} %ﬁgpixﬁé P]g)\ washed repeatedly with water then

SRS MR SRRSO I oo SRS

and satur sodi um ydrous gnes um

sul fate, excess offtmﬂnm-bmbtxaradldmmcmttempadmmov/a@m hbur. dflecohutionswasoncentfated
oil was distilled at 0.5 mig (51 [err].C provi de tert-butyl
4- chl or obupyegigangthg OEBIT%ﬁ*‘ﬁ‘EsE“qﬁQﬁ‘Lh oﬁﬂcemgezﬂgsh qumrqsr@py ‘{S&gr(]IWNNR (300

MHz, CDC1l
(1 A s Bl dcktar i puré plih Sl toidbyidé 133 by pitbondtpfcholibubilc actfas o
car bonat e doforkss crystalline sb&idqmg) 95% ym);wimm(so@ MHZTDCLRNT80 €d, DT80
4- chl obutyrﬁg 64 08&%22 8o % ated at 700C and stirred
f or 2 houkttis 1HEhnR00{my ‘Wé)s(qp%H ’l‘H%ﬂE@H)e% ﬁéé’ﬁ’ &) ¢120dph 2H), 1.40 (tr, 3H).
(h) A mixture comprising benzyl 2-ethoxycarbonylmethyl-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridine-5-carboxylate (1.7g, 4.8mmol),
N—(3,4-diaminophenyl)gua.nidine hydrochloride (0.8g, 4.0mmol) and dimethylformamide (2mL)
‘heated in an oil bath at 185°C and stirred under a nitrogen atmosphere for 2.5 hours. The

;-

30 .. mixture was cooled to room temperature and poured into stirring acetonitrile (150mL) to givea
precipitate. The precipitate was washed with additional acetonitrile and diethyl ether (1 50mL),
_ collected by filtration and dried in vacuo to give an off white solid. The solid was purified by



(1G0m) and water and the organic layer was separated and washed with
addi tional water (3x) and saturated aqueous sodium chloride, dried

over anhydrous magnesium sul fate, filtered d 15 concentr cuo
to afford a% P&S@F%éss oil. The residue was %é]l‘lfled by Si | | cd %Z‘?”?’?%féﬁ
chr omat ogr aphy usi ng pure hexane to e, eth ate to.

thyl 2. (3 preparative 1evirse plase HLL RO Pide SHBR o serb g S epaaif R

a colorless - 4 A
e 1H) l%éh}ﬂn[l %ﬁ_%’ 'fkty}%&?ﬂﬁla%g)@ 5 %andlne%gﬁxythe%.@)fa wihlte]sth (7 0é955/
(m 2H), bﬁéld SL,RVIS(ESD: @D chlated fOHT, H2N,0,: 458.5; Fditridy(MH"): 459 2

2-(3-tert-put b | b t 3. 60 7o) th
an qxpgﬁiﬁéiléﬁﬁpﬁéﬁﬁéééwe“%& Hs:anitin-1 BrhsRae e bR U nour
Th | ut d
by i1 Bca obhorTERBUP %ﬁébﬂx}m"gﬁ@-s-%%ﬁm dﬂf’ P R P

to pure et ! RurRhy¢ bﬁ?axfl(fﬁﬁdg Ryetidriod (SOnplewasdydoogenated atonel as a
col orl ess cérldrys@{oes%’e solld (2.8 5%yield); 'HNW (300 WMHz, CDC13):
7.80 (d, | HtmogplidteAitered agndqongen)t;ated ipvague toprpyide. 40 (g, 2H), 4.15 (tr,

(2; I(;D npr ,2 S ?ﬁg ( &r {;Z[}F?@S éﬂﬁﬁﬁé)’&'gf‘ﬂa\ 4{}% §§pyridme|_%-yl)ethyl]-lH (b@)zomff&a%f(g %)-

1,4,6,7-tet g.@y e ﬁﬁ'ié!l%y 3049.4; FolRATMH"):
N-(3,4-dia no(ﬁ 5(??99% Os(g%lSIg“Cglg : t%’Mé)rn‘%l) and0 )
di met hyl formagmde (2m) heat ed in an 0|I bath at 185C and stirred

d t t h f 2 tur. dt
onder '@ nit afafzag?t;@aam%a St Sor s o 55 G G
t at I d
o 2 1 % ey RGP SRS Pt e Sk 1 ot

gi ve an of f yyAkth§lricrphélinel(0c 6asll, lmsmmwndfdmdthwonnamxde (2.5mL) WS séifred 2Pitom
46 preparative reverse phase HPLC to provi de benzyl

2- [ | - ( 5- guatemtieraturerfop b minweand)

ol id 4] NS f@ﬁ%&@%ﬁ%mﬂﬁf‘% N P SRR o D glide

Founa ('VH) 2@911&0 63mmol) Was addel. rﬂ‘hetmfmuxemrslusnedg'omhm;tk at room temperature and
2 [I (5-guani di nQ- | H benzoi m dazol -

hy
aI | gdrutn eg ﬁmmdz:g?%@{mm Mét frao%ea'!@“e Ecmmtréeme)pm@&%
E)SOHL) was H%ﬁﬁ‘bk}‘.afeé’a’a veg rs%)phaﬁeeﬁ[’ﬁ dﬂ%e#ﬁ?%éﬁ% concent rat ed

i n vacuo toj )&f phHiiS& Lo rovide Bthyl 2-(4-{2- 1—(5- idino-1H- benz01m1dazol-2-yl)ethy1]-
2-[1-(4,5,6,"4-tetrahydroi m dazo[ 4, 5-c r|d|ne2é|{ - H-benzoi m dazol -
Fnz‘@gﬁ

5- yI) 20 14 @,aamahydml(r@d@gb* -gkxmiue LRMS &Bicien): pleplated
324.4; F A m xt
2 (o et hoxy o ot S et 3533 o' {issmg, |0 6imoly T o pysop

(360ngy, 0.69mmwl ), hydroxybenztriazole hydrate (87ng, 0.64mmol),
N- et hyl mor phol i ne (0.16nl, 0.92mvol) and_ di net hyl f or mam de (2.5nm) was

stirred at room tenperature for 1BXAMBLES and then
2-[1-(5-Hydroxy—1H-benzoxmldazol-Z-yl)ethyl]-N-[2-(2-methoxyphenoxy)ethyl]- 3-methyl-
25 3H-benioimidazole—5-carboxamide
(Compound 30)

(a) A solution of rert-butyl 2-hydroxyethylcarbamate (25mL, 161.6mmol) in
| dichloromethane (60mL) was cooled to 0°C and stirred while first diisopropylethylamine
30 | (33.8mL, 193.9mmol) was added and then mesyl chloride (13.7mL, 177.8mmol) then was added
o .dropﬁ}ise. The mixture was allowed to warm to 23 °C, stirred for 18 hours, poured into
dichloromethane (200mL) and washed with aqueous hydrochloric acid (3M, 3x 25mL) and



15 :
N(-{2-[1-(4,5, 6 7- tetrahydr0|mdazo[4 5-c]pyridini-2-yl)ethyl]-3H benzim da

zol - 5-yl } guapbIsier7s (203ng, 0. 63mml )4mmas added. The m YBS
stirred for 3 hours at roomtenperature and concentr at eglllhfsgvacﬁ%

The resi dugatiaseddduehy @i hHdfogatRritnaqek 25inL))i Te 8ffinicN8y @ WAiUEharated, dried

purified by preparative reverse phase HPL The conbi ned pure fractions
wer e t hen (MgSO,) argd)qmpentta;@ijmtmcm m/prgeldettmbutyl 2-methylsulfonyloxyethylcarbamate

2- 46{ 2-[1 {475%@ uapodi,ng )o‘ts 4.;)@” I;ﬁ{ﬁ' ﬂ)@#@%%g‘d e Qﬁb]gﬁ,{niq 7%%%%%8?@“11‘#?%0

(Bi oi on): Woat ed [err] 558.6; Found: 559. 3.

EXAMPLE 8

:Z% [ 1- SSI Hygi)oxy-ﬂiﬂiithnrbzmhidec(hiﬁg , 1256pi0l.3 whag ldjssdlve® in( tetratstdafuym(@00mY.) at 03C] -
met hy 5

3H benzo 11 mibg Feixpre was allowedojwarm to 23°C a‘:cd then zerz-butyl
Gy oxy e pylspltonylokihyleAbaRid (4 #8001y whe dded dropwise. The mixtyrs s

was cool edstigedat 28 BJ&IIBMdrs\Mndlcenédntﬁteddh vacudl Thélredited wid diSsoted in hexanes

(33.8nL, 193.9mmol) was added and then nmesyl chloride (13.7n, 177.8mmol)
then was a@adthe organic layeppias washeryithvaten ard brire, dme@@ais@o) mcmmmtmed:

i th Bucots Bkt #rEi T SrgmosthlebSmuR (5518 836 bicld) el 0om o MS
saturat ed @gm;@gggmmégﬂgagaqbomﬁgzggw . The organic layer was

separated, dried (MgS™) and concentrated in vacuo to provide

tert- but yI (- metApixture wﬁr%rmﬂmm;dmh(%&nht 89.3mmol), dimetBylf@thamid® (PA0yI ahy

(v 8" pofasgina caftamale b, 5 e iR s St o3 C il e

o 2306 and T pmobbyRandte B0 89.5mmol) was add A°TH Kitkufe YRSy Et%‘ﬁ‘?? o B8wd 3l
(37. 3%, . 18empouyedinto ethyﬂsslhmmpanwél lImmymﬂwamhed with watet {Skr%Ia)t The
sienr1C | gk ST el 6D b e

dried [errjapdwee S@)&Qiconcbﬁ‘tréf@d: -ovvn 0|'?I;%h%myl

2- br onoet hyl carbamate 33 48 g, 96%vyield)- as a-

E P)B- PCl) C@dﬂﬂpﬂh?wpiﬂeﬁvw&vh]arhmm@ﬁ c2282§'g’/ﬁgield)lm)smiae_ﬂa@ ﬁNF?IS (PB-P,%I) (

c .3mmol ), dinethyl f or mani de

100m.) andé‘:f'fzel‘18 mzﬁgéggfo’ﬁﬁg’cé %3&?@& .5 g, 445 mol) was stirred at

23[ erzol C Waayl € 3 BRe1 2 dkethoxyphenoxy)ethylcarbamate (23.8g, 89mmol) was cooled to 0°C and
stirred as a mixture of trifluoroacetic acid:dichloromethane (1:1, 40mL) was added dropwise.

The mixture was allow to warrﬁ to 23°C, stirred for 2 hours and concentrated in vacuo. The
residue was taken back up in dichloromethane (100 mL) and the solution was washed with
saturated aqueous sodium hydrogen carbonate (3x 20mL) and aqueous sodium hydroxide (10%,
25 3x 20mL), dried (Na,SO,), filtered and concentrated in vacuo to provide
. 2-(2-methoxyphenoxy)ethylamine (13g, 88% yield) a light yellow solid; MS (PB-PCI) C,H,,NO,
. - m/e calc 167.21; found 168 (MH").
.+..(e)  Aheterogeneous mixture comprising 3-methoxy-4-nitrobenzoic acid (15.42g, 78.2mmol)
and thionyl chloride (70mL, 391mmol) was heated at reflux for one hour. The excess thionyl
30 chloride was removed by distillation and the residue was concentrated in vacuo to provide .
. 3-methoxy-4-nitrobenzoy! chloride (16.8g, 99% yield) as a light yellow solid; MS (PB-PCI)
CsHCINO, m/e calc 215.59; found 216 (MH".



2- bronoet hyl carbamate (20g, 89.3rmmol) was added. The m xture was stirred
for 24 hours and 15 then poured into ethyl ether:hexanes (1:1, 400nlL)

axtr acted WOMSHER "Gt her hexanes (11, 48 aon) “and the cotBTRRIBI N ¢

| dried (Na2S04) . j ' -but yl
2 (5 et il pheh G TEE FyPRRDR A (bRl oy Tod et (08 BORRRDE o " (i
(PB-PCl) dﬁiqp(rg%e%gﬁ%ﬁﬁ% IYrRL 81 66T a8 didtieratheBiaiie (30ML) Wk coolddtp 0°C and

tert-Butyl thoxyphenoxy) et hgl carbamate (23.8g, 89mml) was cooled to
0C and  then a sfitiorenf Jamethoxysd-itroberizoy} ¢Hlotids dAJi6e; 34 dmmelkin dighloromethnage

1: 1, 40 dded dr opwi . The. i
23C, st r (SdimE Dra stk ORAGe.c Sh BRPER R M p g 23 C BVer (ot U
t aken b 1 . vas
Laxen bac lﬁg%r?cﬂeﬂ w85 ForfclAH () 20%*(1%))2 w%lmﬁ)wn wafer ($)620/E ) elied!

ueous sodi um rogen carbonate and aqueous sodi um

hydr oxi de (N&@0,) agd concantr&rin) vacdo itcﬁpko@mh mxz-mdthm@phmoamﬁmdh&mth@cs?g
' t ' 2- (2~ et ' . ~88% Vi

L ehtC, e nihoamemide (e T bl eontai s, fs (PEEBLRG et oah/e e,
168 . : t i xt i Si

3t hoy 63 g QAL T eSS D SO St T i onyl

chloride (gPnl, A 3*fiHOLompicing HeR@-mithoxfphenoxy)ethyl]S-methoxy-Retrobaramide
t hi onyl 30 chloride was renoved by distillation_and the_resi du@aﬂm@?\?ﬂ@s

concédt r at(@dg; hl.6mmad), aquesus meteylamine (40%g10mL)and DMIQ (4mEhing sea

(1689 Suatesgk 05 o A1hoHH, 5Steh 4 B urd¥Sod RGPy, The oA reated
48 Wiéh %1%/1 aqueous hydrocHiérld 4600 1d £il848 oran%e solid.( The solidAvas ixdluted by filtration

conpri sing t hoxyphenoxy) et hyl am ne (1 Cg, 59.9nmnol), .
di i sopr opytogrrdwitie[2e(2(rhethoxyphesaxydethil]3-methy, pdr-uifrebenzamidedBioe. SR%

led to Q t | yt i f o a3 lTEL ~gh=Ri trob I
Chior de_(HS50YS @RBERLrGikieaRo B AR M 7L e
dr opyisse. ) heer yov3: itfobenzamid
uenthed W o ) achc W v or (o

201L), df i @b6g, 10.3mn{dl) 3efpehdedphlladivoven catben (10%6,/A8g)dnmethanel (1HHmL) an

N[ 2-(2-nmet ho henoxy)ethyl ] - 3- met hoxy- . 4-ni.trobenzam de (14 %
yield) an GF&%%?MM)%S%B@?%H%&EHWW&” Fblent P‘°S£‘§ig‘?r32z71€ i
found 347 ﬁcﬂﬁ‘é)T e mixture Wb filteréd Hd4he sSuEiBARbACNEted in vacuo to provide

N-[ 2- (2- met hoxyphenoxy) et hyl | - 3- met hoxy- 4- ni t robenzam de 10 (4.09

11. 6ol ) , 4-anmisw e[ 2A@ihgthaxyiheaoxy)etiyl] Bomisthylaminohaeaniiei($.37e, 100% aield) aswbe
. heated at 4 , d t d into wat

152 00 e s Tt Y af e RSP TR GBS e

to give an?gf ?g_ﬂﬁg rb@ow§ﬂ§iu§§llé%rﬁi§n}9]@_$%i'p% héito? ¢s.0Y, 32.4chidl) Slladium on chBon

provi de N t hoxyphenox t hyl ammi no- 4- ni t'r'obenzam de
(3.569, 89¢K0%, 1.0g) and edethanoMS30ailE)-if@PanGibphikdtd0ds hydeogeahted 350 S fof dbowrs,
N 21 2- e Shensi s A FomsemmBe ibern i BEoyide bbdimminpahincl (4.02g, 91%
yield) as a dark solid; MS (PB-PCI) C,,H_,;Nzo m/e calc 124.16; found 125 (MH").
25 G) A mixture comprising of 3,4-diaminophenol (3.661g, 29.5mL), ethyl
2-(N-ethoxyamidino)propionate (7.423 g, 38.4mmol) and ethanol (30mL) was heated at reflux for

6 hours and concentrated in vacuo. The residue was dissolved in ethyl acetate (200mL) and the

e solution was washed with saturated aqueous sodium hydrogencarbonate (3x 20mL) and brine (1x
* 20mL), dried (MgSO,) and concentrated in vacuo to provide ethyl 2-(5-hydroxy-
30 1H-benzoimidazol-2-yl)propionate (6.3g, 91% yield) as a dark solid. The solid was further
' purified by silica gel flash chromatography (100% ethyl acetate); MS (PB-PCI) C;,H,,N,O; m/e
calc 234.28; found 235 (MH").



(3.56g, 10.3nmol )., suspended pal | adi um on carbon (10% O0.5g) in nethanol
(I OOm.) and tetrahydrofuran (SOrL) was stirred under a hydrogen

at nosphere S‘} Lent pressure for 2.5 49 hours. The mxti,lé,ie 055
. ?gzgiyz‘?{‘ 085721849

filtered an ution concentrated in vacuo to provide

yi o) as 8 20 A R AR X a1 SRARISRA % AroripridB g1 ey

316 (MA. ¢ .63mmol) (4-aminoANI2 Lmahmen@yo@hﬂaamnemymwmmuel(2omn§,g,
32. 4m‘r0|),0 pglung)l um on carxgn 10% Qg) . and net hanol (SOM) in a

Parr appa03nsmol) snd y I-dinethyl S, -tgmalwro-%ﬂ)@mmd@ne( mL) wes i room
(4 05g Cié;%néfmt?é‘é’mi’r B eRaocie, Abatedd Rk YRR R ey ARbR BRIk 170°C

124 x %‘% 3‘3? u%xé@'a)su'egﬁ of N. ( J'bhe res%dﬁe wwé&led%%bﬁﬂ tesp&¥ature and rinsed with an
m nopheno 66 1 hyl

2 ( N- et hokxaﬁsdfamybethm dl’lairest(lﬁnglﬂﬁgrphﬁﬁsmatmla)wantakem hp iro$ 0% Bgueduswas
heated at reflux fo 6 hours and cqgnce A he residue
was di ssolavétémmleépﬁyﬂ“ngé@f’é{tpmﬁf ISP (?‘f"Y"f"eﬁ-i:'i‘%t((ide)1 Q‘ﬁt’gﬂﬁ (3;}:1'9 Rra¥fiEd

o 4 B ST AT SRR DL 3k o Pkt

2- (5- hydr @Hbe:%mdahﬁemmmaamnﬂg )IB‘)’doyleldJ)amahgh(;ﬁntohdaMSij[[d)) as a

(-l

dark solid. The solid was furthe urified by silica gel flash

chr ob@t ogr&pfiyN¢Qonde ealt4$5. é%efpmda‘}% i/@‘/llﬁg PCl) C12HL4N203 mie

calc 234.28; found 235 (MA. WO 98/ 45275

49 PCT/ US97M21849 (k) A m xture conpri sing
ethyl 2-(5- hydrlﬁ}&’eddﬁr NA® f ®ihedoNowing@phipoahés ¢fitA8 ifivention were prepared:
0.63mmol ), 4-am no-N- 2 met oxyﬁ)henoxy) et hy I]2 3- et hyl am nobenzam de
(200ny, metbghin& ){ dhdS-ﬂuoro- benzoimidazol-2-yl)ethyl]-3-methyl-

room | S E-XAAYOR el ORRAHE (o S R

concqgtratgzgﬁzbm d)Wé‘l@hl@.Slﬁ.gﬁ}%@slﬁ 2 hours under a streamof N2. The
resi due was cooled to roomtenperature and rinsed with an excess of

ethyl ether. ThZ}(Z—é%—tﬁ1{5MOM&mwmm1€wl)eﬂ%]-ﬁmlup i.n 50% aqueous
?J(ilgw:-ltzgl)g“? b%({fégf g-c}i’lcl%YbJZ)lyF no eltl\lloexy bee\xll%i%eac ?nplgﬁxl‘lg 3&)2f\d%0(%i610n)
- (5-hydr OX¥,:, hgh\pg NZRV&E18301. 52 fohaE 503/ vir);2- ( 2- met hoxyphenoxy) et hyl ] - 3- e

t hyl - enzoi m dazol e- 5- car boxani de (40ny, 13%yield) as a |ight
pink solid; M mlcz-(m12-11}(5-hymxmmonn@azcd%y%hyw-mﬁhuhd 486.5 (MW .

Proc Sdl n%ﬁ %el n ulrzlxa%oqp 5 8 thelain%cl}%moxg)ben%?eu osimg)gundr}e.‘i),l ﬂgefﬁticiolgrrb (\93 zegNsos

prep
2-(2-{2-[1; -2-yl)ethyll-3-nethyl -

3H benzoi m dazo ‘%5?9% car bonyl arnq ? et hoxy) benzoate (Conpound 31), M
(Bi oI on) 15 B@-I{IZQderdw-Hﬂbenz&ixﬁldizol-Z-gDnﬂin%n(eMyl-

2o 1H: gnzgulng%l? -yl%:gb%?x%%ﬂg}%%%)b%nlo& aclg Hompounn;%}y &VIS (Biolon)
C,;H,sN,0;5 m/e calc 499.53; found 500.1 (MH"),
25 N-ethyl-2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-3 H-benzoimidazole-
- 5-carboxamide (Compound 35), MS (Biolon) C,oH,,N;O, m/e calc 363.42; found 364.1 (MH");
2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-N-(2-methoxyethyl)-3-methyl-
3H-benzoimidazole-5-carboxamide (Compound 36), MS (Biolon) C,,H,;NsO; m/e calc 393.45;
. found 394.1 (MH*);
30 butyl 2-(2-{2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 37), MS (Biolon)
C31H N0 m/e cale 555.64; found 555.7 (MH™);




3H benzoi m dazol - 5-yl car bonyl am no} et hoxy) benzoi ¢ acid (Conpound 32) M5
(Bi ol on) C27H24N504F nre calc 501.52; found 502.1 (MH);

et hyl 2-(2-\%&-&%—5 - hydr oxy-| H benzoi m dazgl - 2-yl ) et hyl ] - 3- qu%’”%%“

3H benzoi ma IFcar bonyl am no) et hoxy) benzoat e (Corrpound 3 }L"‘ ol on)
C29H29N505 Fﬁfbnff:

(2-[1-(5- hydro%y{zlﬁgeé%l m dazo ?:e? ?‘3 rreth | -

3H benzoi gf{gqtqﬁembﬁ?hW)ahyhm}:embpﬂbemmﬂazd- layl} ;iro@ﬁmmu}fdme 4pid VB
S

(Bi ol on)

N- et hyl - 2(@@p®@ﬁ)ﬁﬁé§@%§gp&gcﬁw %ggﬂ%ﬁ%“%&ﬁgvhm benzoi ni da
:Zaglif42 f ound%‘é@'&%‘%ﬁ e‘x&%’&ﬂyﬂ% ﬁ%&hﬁ@ﬂﬂﬁ lﬁ%ﬁ%ﬂmﬂ{%ﬁi B?étl‘fyl—
2-[ 1-4 5- hygr. %o&ﬁd%l&gldﬁﬁiﬁcéﬁhd@(cdrﬁﬁuhﬂ '39; ,M$ ?Bmﬂ)‘vﬁmmﬁ)mﬂ?mm 58;

3H benzoi m dazol e- 5- car boxam de (Conpound 36 M5 (Bi ol on) C?, H23N503 me
cal ¢ 393. J&md5004(MH6)4nd 394.1 (MH); 30 but yI

S bensol 11t dadl- G LS d@%am%ﬁ;&ﬁgz%&mmw%u-
@g 8'8 ;’2)5 2;Bmethyl-ﬁ%lﬁé%%&iﬁﬁéaﬂ&s&a{&xéﬁﬁi&gzgﬂp@uﬁm@%{ﬂ(ﬁxm&) CyeH, N;O, m/e calc

PCTUS97M2 533.91; found 514.5 (MH")3- (2-[1 - (5-guani di no-
1H benzoi mi dazol e

6- [ 21Q 2- et hoxyp HGMAHCWSWQWB@&)%Y&QQQWM } propane-| -sul foni c
‘gggd 4 ( W.[i@%%U%ﬁﬁ$xy%ﬂ]L%mqa&rﬁ&(aﬁn&@t@mﬁﬁ@na?‘ﬂ),fM'Snd

N- [ 2- (2- etBiviv) €RHY N0} hy't tal 51 1.6{ Foyd!5b&kY (MHRenzoi m dazol - 2-yl )ethyl]-3
i Bhoct e s Sl St B S (1D

U e g b o i 50y

i ojon) mldaidwfbmmasanz(mm, 513. 61; found 514 5 (MN; 10
1- (5- hydroxy-1| H benzoi m dazol - 2-yl ) et hyl 3- 3-
2-

IEI- E ( 2- pr opox yipetivhdr§Ze{n} 15-bydnexyAH- WWWMPW%@@(]@ npound -

ooyl 2- (S peolnfls Bl sy Eaindl iheniiele omp o] MS Rty

3H benzoi @,iiﬂﬁﬂLG?nﬂé@ﬂéB@ﬂBEWSﬁﬂWhenzoate (Compound 42), M (ESI)
C30H31N505 15 me calc 541.61; found 542.2 .i sobut yl

2- (2-{2-[ 1- ( 5- reflyldhk {2-{ H(Trhmdrory laébmzonmﬁpwt%we]t%ﬂlﬁépwyl- -
(B ofbny  HSeogidheRs SRR AR b0 SHERTHE AL M B Butini0 e
calc 449.51; found 449.9 (MH");
4-{2-[l-(S-hydroxy-1H-benzoimidazol-Z-yl)ethyl]%—methyl-
3H-benzoimidazol-5-ylcarbonylamino}butyric acid (Compound 45), MS (Biolon) C,,H,;N;O,
m/e calc 421.46; found 422.1 (MH"); _
25 isopropyl 2-(2-{2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 46), MS (ESI) CyoH;NsOs
m/e calc 541.61; found 542.2 (MH");
N-{2-[2-(1-ethylpropoxy)phenoxy]ethyl}-2-[1-(5-hydroxy-
1H-benzoimidazol-2-yl)ethyl]-3-methyl-3H-benzoimidazole-5-carboxamide (Compound 47),
30 MS (Biolon) C;;H;;N;O, m/e calc 541.65; found 542.5 (MH");




ethyl 4-{2-[ 1-'( 5- hydroxy-l H benzoi m dazol - 2-yl ) et hyl ] - 3- net hyI 20

3H benzoi m -5-yl car bonyl ani i nobut yr at g, (Conpound 44), Bi ol on
C24H27N504 3?@35'437¥ cal ¢ 449.51; found b, o (MW *Pp /US921228{‘% [1

5- hyd 1H— = 2- t hvd -
3I(-|- be%z:‘:no)r;ydaz o @%&6 g’ﬁ%ﬁ%hﬁﬁ@%%ﬁ%’ﬁ%@?@'y{)&w& Hﬁ%} M5 (Bi ol on)
C22H23N504% i.penzoimifla@olCilyfcatbbhy thfiiind Jerhivak yfoehizdaté w&mﬁ&nd 48), MS (BioloRPPr OpYy!
2-(2-{2-[1-(5-hydroxy- 1H benzoi m dazol - 2-yl ) et hyl'] - 3-

3H benzoi MCeHzMOFE mieeald526:5 Zrfound S2NSMIEnzoat e (Oorrpound 46), MS (ESI)

N2 (3 et hyd BB ST R L Gopwiey  beudeidaegt:2-yDethyl]-3-methy.
(Conpound Fopelghidhagle ?@%@XW@W‘WW%%W 8.5

CyoH3,N,O, /e cal55R5 nﬁaiﬁd ss 2 (ME");

écM%Dr Us9721859 I%L
-(5-fluoro-1H oA 3 cmatheryPERRY- ;1[ 1&1)01:3- pRgoimidazol-2-yl)ethyl]-3-methyl-

SR OB S B OTEEN e

2- met hoxyefomﬂ4eg 0 My [ 1- (5- hydroxy- 1H benzoi nmi dazol -2-yl)ethyl]-3
met h 3H-benzoi m dazol - 5-yl car bongl am no} et hoxy)benzoate

CordBund 29, Mu-CERpAoRy-LEbenzo i s DDA O 2 s Bekp et inherosethyl]-

( ?A5N hydr OX%/ n}eﬁ!}ﬁg @B?%H%@Et q%)gy%g%? 2@ i (ﬂ'gﬂd_s 1), MS (Biolon) C,sH,yN;0, m/e calc

3H- benzoi ngboee fsumd 9 (N(Hg) de (Corrpound 50), MS (Biolon) C22H25N533 rn/e
cal c 407.47; f ound ;

2-[1-(5- hydr oxyM[HB*@ﬂmwmeﬂwiﬁlmmeﬁwﬂl‘%f[]-(Myﬁo(cﬁlfkbmwmdwupﬂaﬂhym e

(B of on) CopRhopaitele S Siciigate bmtalig Yhis (Bl Coti o, e cae

N-[ 29§ 2- eth@mmalmqnmm) thyl]-2-[1
- (5- hydr oxy-| H benzoi m dazol - 2-yl ) et hyl ] -

3- et hyl - 3H be netb}l'lrﬁ-ﬁ?aib{b(&-ﬂnambﬁ-hydmdy—l@‘ﬁbmmﬂiaw)z-ynﬁhy&%mm)yl-
C29H31N504 15 513. 6 514
2-(2-{2-] 13%6?5%5‘?%1-%9' y]appi &% #%W%W?py qu@mg,cniflzstosF

3H benzoi ezl 545,41 tauRPsWE. A pey. et hoxy) benzoat e (Conpound 53), Ms (ESI)
C29H2gN O5F - m'e calc 54 ;’ found 546.3 (MR ); et hyl

2- (2-{2-[ 1- ( 5- hethyl®¢(2- {iH[b&hydmxyldibben&ouhﬁdatdlyﬂ-ﬂ)&hy@-ﬁhnbﬁlyﬂ-o
o P e S S M st b EOTEA
IEI- E % E g Br@é@?ﬁ%ﬁpﬁﬁg%g g?h?f’l%?y%ﬁ%g%%@:;grle 5- car boxam de -
(Compound 55), 2¥H-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl- '
N-[2-(2-propoxymethylphenoxy)ethyl]-3H-benzoimidazole-5-carboxamide (Compound 55), MS
(Biolon) C;,H,3N,;0O, m/e calc 527.62; found 527.6 (MH*);
25 2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-
- N-[2-(2-isopropoxymethylphenoxy)ethyl}-3-methyl-3 H-benzoimidazole-5-carboxamide
| (Compound 56), MS (Biolon) C,,H,;,N;0, m/e caic 527.62; found 527.9 (MH*);
2-[1-(5-hydroxy-1H-benzoimidazol-2-yT)ethyl]-
... N-{2-[2-(2-methoxyethoxymethyl)phenoxy]ethyl}-3 -methyl-3H-benzoimidazole-5-carboxamide,
30 (Compound 57), MS (Biolon) C;yH;;N;05 m/e calc 543.62; found 543.4 (MH?*);




i ol on) C30H33N504 mie cal ¢ 527.62; found 527.6 (MN; 25
1-(5- hydrox% | H benzoi m dazol - 2- yI )eth
[ {f
e

2 (2-1 sSWPI8H%Y net hyl phenoxy) et hyl - 3- >rgu,zhlyl 3H benzoi ni d&SITEIH2I84? hoxa
2C71_ 9 (MEN; (O% lo(lifgben201nzxdp:pol-2(-§ll)qog%lﬂ-ﬁ-fz-%_p)g?iN5 1A c% zvgy fouﬁrl]ldyl-

-5- 1 m/e calc 483.57;
2-[2-(2- né%‘&m{lﬂlg%orlr% ff ‘3°B‘ha‘é‘r‘1%°xﬂﬁ°é‘t‘%° Sg)’nl\étskg? 0 oﬂ%zénzfof(r)ﬁ daez(i?l% -car
boxam de, glgld 434(@mmound 57), M5 (B| oI on) C30H33N503 mMe calc 543.62;
found 543.4 (MHr)
( N-[2-(2-ethoxyrpgjhylpggnw)ghﬂ]-2-[l (1H-benzmmldgquf-yl)ethyl]-3-methyl-

il A B S SR e

C29H29N503f W)? 57; found 484 (MN;
N-[2-(2- etﬁoxymet yl phenoxy) ethyl]-2-[1
-(1H benzoi m daz-[jl-(m-bbx)mm;dapolaz-ybpmyl]-3-glethyl—N-[2—(2-propoxymethylphenoxy)ethyl]-

e ol o i e s RRRb R 5b): MY o) €00, 58 BDBAE 571 82;

2-11- (I H gg@i» 2-yl )et hyl ]-3-nmet hyl - N-[ 2- ( 2- propoxyrret hyl phenoxy) et
hyl ] - %H&gmg zol M dazol e- 5- car boxam de (Conpound 60), Bi ol on)

(2330 IiL’ﬁ@ :\Ei-og ne z.gid-clm-llaégﬁﬂllmdaizﬂl-2-yl)éﬂlgrﬂd\ﬁ$2 IZJisc@mgoxymmylphenoxy ethyl]—3-methy§
oty SHbcnmsmdened bt Conpobi OB AT R O

C30H33N50 f d 511.6 (WH
2-[1- (I H gfgﬂé(g?rf‘rféglgﬁo% 2- yI yethyl] - N?l{]g [ 2-(2- m(at h(r)2<yet hoxymet hyl ) phenoxy] e

t yl |} C30H33 0411%1 | 151- 53?1]21\2,&2an@??‘°“?% : IPhEmxyIHEYL}-
> '[010? L. meting-3Eburseisaiarols Sorar Aok (GAmPEnd Ao S (Biolon) CbtosN,O, me calc

[ éund i@h& ,\f&un“d ﬂﬁﬁ?@%) et hyl ] - 3H benzoi m dazol e- 5- car boxam de

| on) C30H32N604 m e cal ¢ 540.73; found 541.8
2-[1-(5-h droxy-lH -benzoimidazol-2-yl)ethyl]-3-methyl-

N-(2 phenyl sul fonyl et hyl ) -2-[ 1-(5-hydroxy-| H benzoi m dazol - I )et ‘th :3 %

thyl - 20 ~N-{2Rimerpbolin-diphenoxy)e Theazoimedazelsaitg @;mmn;s ompe 63

f%mﬂzs (Ngo?@aog) ?ﬂ%@ﬁ@ﬁ%ﬁaﬁe%?o?mibgﬁ%ﬁ %@fiﬁﬁml ] - 3- met hyl -

3H benzoi m daz oj\rlg L?H [t(s zmhenmnﬂddzﬁpﬂmpﬂ@lﬁﬁnetﬁﬁ-
(ESI) Frrie cac5175 found 518.

2
et hy[202- hyﬂdd»eyz@nﬁ@zpb@sanbpum;dpmmem@m M&@mions \&é’lzkwdq-tssn/ﬁﬁﬁmm 59;
3H benzoi n}daé%b‘éd()ﬂ&@r bonyami no} benzoate (Conpound 66), MS (Biolon)
C27H25N50, 9P al ¢ 499.52; found 500.2 (MN; 2-11

- (5- f | uor o- 1H benzqb i dezlore-syhydeéi | H-benzoikiidadol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino}ethoxy]benzoic acid (Compound 65), MS (ESI)
C,;H,N;O,F my/e calc 517.52; found 518.2 (ME"); |

25 ethyl 2-hydroxy-5- {2-.[1-(5 -hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol—5-ylcarboﬁyamino}benzoate (Compound 66), MS (Biolon) C,;H,sN;O m/e
calc 499.52; found 500.2 (MH"); . _

2-[1-(5-fluoro-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
o N-[2-(2-morpholin-4-ylphenoxy)ethyl]-3H-benzoimidazole-5-carboxamide (Compound 67), MS

30  (Biolon) C;H;N;O,F m/e calc 542.62; found 543.4 (MH*);




N-[ 2- ( 2- mor phol i n- 4- yl phenoxy) et hyl ] - 3H benzoi m dazol e- 5- car boxam de
(Compound 67 0 (Bi ol on) C30H3I N6 me cal c 542.62; found 543.4

) 8/ 45275 PCHYS97/21849
A 2 oy eSSBS A s
b i _ i . , ,
3+t benzo ylae gl st S0 i AN R), MYRBI o) Of, SROIFIEST ©

2- (- 2-{2- [505(58; fouttid FSOGSIMHENDydr oxy- | H benzoi mi dazol - 2-yl ) et hyl ] - 3- met hyl -
5 3H benzoi m dazol - 5-yl carbony!l anj eth benzoat e .(.Co 69), . MS
CBi ol on) oA 9B e S RS Ed PO a Py WY >-methyi-

S+ beheor rEoORldpdSS BiciBholior TR e Chpapind 57 M8 (hiclpllP (L -
(Bi ol on)  C,0H,,N,0&] e baloRs352e faumd S63.3QMIT’); f ound 563 (MW; 10

t hyl |
g- ( Yz- {2- [ 1- (4, %(2{2{1r64.6-diflporochrhysiroxy~} -benzeimidezoli2d)etiylb3ymethylhy | | - 3- ne

t hyl - 3H b i.ni dazgl - 5:vl.c ' t d
70 v ( AEpaPater st A ESeBRY A A G CHRPBRREAY, Frs R
2-[1 - (5- quoni MO, hife keRA3651¢ frmld-583 ) (MEEYNY! | - 3- net hyl - N-
{2-[2-(3-methyl -[71, 2, 4] oxadi azol - 5-yl ) phenoxy] et hyl }

- 3H b@nzoi ni daz&th)d—ZS(—E-e{ﬂld:dM;ﬁ-diﬂuDB)-S-inlldambivruhdlﬂgliépminﬁdm@}-xiwﬁhyl]%-methyl-
C30H30NI 00 lc 578.63;, found 579 4 (MH): and .

7L (5 i rivhRsmonpidaples Hioatherg o) Ao Ytz bith [ maotd )y MS Bioton)
N-{2-]2- t ; i ma-61)3MER t hyl

Ny bocr o CYOLF; e ChRAASIEN una 611 (Oo%gtﬁd ¥3§ VS (Bi ol on)
C32H2NONO3 / e 2:-fil-(5-58ahidiap- iFHbempzoiraRlazol¢vid)gthyl]-32Methyl-

EXAMPLE 9

LB (1. | P3dR 3ty 1 4 oxadiznls oy phenoryleti o B-bsmaginydazalers saporemids

3- mef Ryl - JEOBRSY T2l A IO G N A R 3600y Bameor -t AMH): end
(Conmpound 74) 2-PB(5-imidajol-1-pl-3 Hthenzeimidanob2+yd)ettyyl B34nethylsi nopyri di ne
((51.7 g, 0.46 nol) in_acetic acid_ (400 ni) was. heated to 85C and then
di et hyl neVHgti2t3asthpih R Slexadiazeb 5-yhphenoxylethyl}-3ffbenzgynidazoje-$-carboxamide

i | i s Reab . f 12
ﬁgﬂlr\s/aaﬁgt@%g%&?%jsﬁé (ﬁl&%:]oafﬁgr * Wﬂﬁéﬁg‘ggﬁg‘hgﬁ dégsn%% tra 'egr under

reduced pressure. The residue was cooled to 0C and neutralized with
5 N ammoni um hydr oxi de. The aqueous |ayer was extracted with several 30
port #8ns of ethyl acetate and the conbi E%ct s were washed

Vel : i . : : lori :
(Nazso . 111 E4eda Qs Woiminapy R 5 BT B LA RGN S cfbyritin- iy -
3-methyl-3 H-benzoimidazol-5-ylcarbonylamino)ethoxy]benzoic acid

(Compound 74)

25 (a) A solution comprising 3,4-diaminopyridine ((51.7 g, 0.46 mol) in acetic acid (400 mL)
-~ was heated to 85°C and then diethyl methyl-1-iminomalonate (125 g, 0.60 mol) was added in 3
" equivalent portions over 6 hours. The mixture was heated at 85°C for 12 hours and at 120°C for
- - another hour, cooled and concentrated under reduced pressure. The residue was cooled to 0°C
- - and neutralized with 5 N ammonium hydroxide. The aqueous layer was extracted with several
30 .. portions of ethyl acetate and the combined extracts were washed successively with sodium
bicarbonate and sodium chloride, dried (Na,SO,), filtered and concentrated under reduced
pressure to provide ethyl 2-(1H-imidazo[4,5-c]pyridin-2-yl)propionate (60.4 g, 58%) as an amber



pressure to provide ethyl 2-(1Him dazo[4, 5-c]pyridin-2-yl)propionate (60.4

g, 58% as an anber WO 98/ %2275
54 WO 98/45275 PCTI\/U897121849 solid. 'H NMT/ASNIBIP
CDClB) d ppm 9.00 (s, 8. 35 0

9 4 Hz) solul. 7H- mo €Dy dgppm ) 9,007(s,819}pz§ 35 id,3ld-l,(51t Sg,nz 3 7-504d,1H, )

( Him dazé)?%lzéﬁss@%d‘pgrfggg pl_?os"'pf]gga ?880 1= 47Hz)0 28 nol) in

I
rifluoropgeti o afinibncoRibrisiog zammmmrmmcmnm-z)yl)pnopma (60dsznce
f 5 platinum (1V) oxide (3 m?for 2 days. The m xture was flltered and
concent r a0D28 mol) éx tnfhldmmdtlc acid ? 00ymb} was bydrpgenation ati3R PHAB ﬂ&ilfpgﬂc?

treat ed WI el ed N

filtmatioR a&ﬁﬁmlc\)&%e ggg{gf {%Bas‘ﬁxg TG et‘ﬁ% erpdiend ?ofggr% g eac %redﬁced
fresh ressur! fl‘hlf-'?ésﬁﬁﬁev@ds(‘coaiéﬂ% 05@ FbateBwith mrrecmam&?aispw&dah efifdr,psi
in the prgsenced of platinum (1V) ‘oxi de (5 g each) for 24 hours. The

m xtures veiated by filtrationand ddedic thman%@bmpmﬂeng theaesidue (16-20g ggeldgndresh The
d t | ft /
i th 4 ihiorpiergr A0 L cachh Bt 0 B I A AU R,

dried on fifeyed and trated under reduced
2-(4,5, 6, %'9@ ?%?Agﬁ *?ngﬁiée“'&q?&%’é?‘f‘?sd"f’%”z yl )parno;g'l0 g%eg'teedluﬁyargcﬁ?eorl de

(61 ﬁg 35 ?&%erThg re_s}dwls shere mmﬁcﬂ@ommuh @mwspfmlwnxemwm (lwath4
(m 2H) , 25181531(43¢X@G,_mendfd emetbar, lsswechb? ﬁi ané 'a)ged PR th%é%cuymllsle to pso‘@de
4a 5, 6, 7R8NSR £ S Dpropionate diydrochoride (51.80 8, 75%

di hydrochlﬁuﬂﬂGHﬁW(mo m—&QDmd;Q)-d,,)‘ldppmtqmwﬂbke 2H)) @351, 11T €0l He), 825
0C under nitrogen, treated with NN-diiso roal et hyl am_ne

0.20 ol ) (b2 et 15 o) 26, B35 (m, 25D, 2.90 (br s, 2} .60 .35k Y ‘a?»dﬂzﬂe’grzﬂteﬁe-ﬁ'
W|th enzlyg)l ﬁ? oroforrrate (58 mmL, 0.41 nol) and 20
| sopriopyfethylamne (70 nL, 0.40 nol) in alternatlng portions over 30

m nut es. g@e A solutiéh Eérﬁf»ﬁsmgéth‘ypﬂ’-lmg @-tetfﬁ?dﬁﬁﬁdﬁz&[ﬂ}ﬂc]pyﬂdmﬂ-m)mpMate

warmto 2 and,. after. 16 hours, concentrated under reduced

pressure. dﬂmdmé@mﬂe(ﬁﬂésg H2ool) duacatonitrile (400-aL) wes soplpd 1059 K under nitroggas

mzrgghfgﬁ%ﬁ g’& tlgopsfggylé@ Jgar%gﬁdgzagﬁlgmgwﬁmfHﬁered and

concent r a(Rg/adidae) MmadhsitrleddéEwitl benzyl BRloréBhHAte (ZDmL, 0Wasmél) aa@! ved in
et hanol (320 ni) and t he solution was cooled to -5C under nitrogen and then

sodi 2 et M6Nrdiisopropylethylsmivg (#Q mig 040 mel))in aliemating-pprtienseves 30 pyipntes. beir

whil e the reaction e intain elow,0 nm xture
was cool ed® g’ésFS?le‘iahgto ?ﬁgﬁjj?ﬁ %.Hi"‘ﬁg)w”% tow et 33# %?EEE'G%L of
4 M hydr oGhdntfatedGinderreducedressired ruﬁdeé'wa@m?asheaﬁﬁ %ﬁiéf &nd thieQuspension
resi due was dissolved in ethyl acetate and the solution was washed with

sodi um bi ovasbvashed suncessbely withsddium bznavbpnzie, sodiume chlpride, SUM hydrbeldorelacid and

11 oa golsoHRLARPE AR QRSP dL e R BErtiatad wgerreglPaLeEs | The eidue
§| ({i tléslt ggxgé‘saﬁm{\béh% Bitanoli(320 thl) ah&&l&@éﬁlﬂdi&i WhélesoM dhos eC RmBEHif8gdir ARIREK
sodium ethoxide (21 wt %, 85 mL, 0.22 mol) was added dropwise over 1 hour while the reaction
- témperature was maintained below 0°C. The mixture was cooled at -5°C for 1 hour, adjusted to

neutral pH with 50 mL of 4 M hydrochloric acid and concentrated under reduced pressure. The

" residue was dissolved in ethyl acetate and the solution was washed with sodium bicarbonate and

2
t
(0]

-

30 s'odi_ﬁm chloride, dried (Na,SO,), filtered and concentrated under reduced pressure. The residue
was purified by silica gel chromatography (hexanes/ethyl acetate) to provide benzyl
' 2-(1-ethoxycarbonylethyl)-1,4,6,7-tetrahydroimidazo{4,5-c]pyridine-5-carboxylate (52 g, 72%)
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PCT/ US97/ 21849 as a pale yell ow ogg; "H- NWVR (300 MHz, DMSO- d6) d
ppm 11.72 WRO¥4S29%y)  7.32 (s, 5H), 5.07 (s, 2H) 4. 3201/@15911;182911)

%_E '[zué:ég%?(pal%;pllgoy? oﬁ% N&gljﬁﬂioq%{lz?pl\igg «? )Jg pﬁg? ;311% (%rg 1H), 7 3&(? 5}?%‘%
S (G, 3 0er Y, 4foid; LAY SUADIN U MEIT = 83 Ha), 366 (521, 253 )

4-am no- 2H),138(a mbn%istwna)nmc)(nemkm@ga&{z} (2.70 g, 0.016 nol) and DVPU

(20 nL) was degassed briefly on vacuum | i ne,” heated heated at 185C
under ni t(ﬂbge foaipkture ﬁ@mp§5m5@611%'&26mtfm¢ﬁbéﬂylﬁ}hb’9 an equi val ent -

or cob pi ¢ S Ry drbilag R s PR AREE b e (.51 b EolhuBh K atiipe-

briefly Osl(ndéﬁﬁmﬂd)ﬂmiwhcﬁw(z &g, 016 lfnbg%hmmmzo mIL)emsed‘dgass*eatbh@ﬂy on
from hot efhanol/water. The preci pitate was i sol at ed recovered by
filtrati cnvaenum line, heatgtl hajecf 3 1@600|uud¢ nitrogen for 4 hours, cooled and combined with an

2-[1- (S ben

T mddazw A VR RIS beszee. o wasRat fadsd ta thayminwe e girsa Pée%%%f%m .
c aCI ( é;or&?gﬁatf |1|r$as 1solat5§ })g)ﬁltratiﬁx{\';l@% BRONYVEK a (v?MiH ﬂﬁ% axgl igﬂ%br l_éw%xf?é?h 1%25 (d

. 1 H10 J = répRcigitatior ﬁaﬂn m etlfiirip]/wateR 9 The pre2ipitatewaisisglated tétovared by. Rtratidn and

gHBZJ(?r 's, 2H) medefz([f(gg';%zyl?’ 65 ?};@éﬂqt@ﬁx@%(br s, 2H), 1.73 (d,
1§ m dazt PR e B PR P perpgimidanele oo lioacid (4738

c acid (058%)g'H-NMR (300 MHz, DVISD- dMIfap(rﬁ BZ 70 (br s, m),hylso (s, lH), 8 15 (s lH), 7. 78
2- (2-am noet hoxy) benzoat e

mol ) was(de &8 T &HhHe) 77 éd@égn-f £ i HGI: 7.3} éaﬁﬂ)j 5% ﬁﬁ, Hi 46 (3211}, J Tq562 HZ),

i ndbee 1432k DA R BROPYES TG 2098 (gl P R 8800 ot ),

al l oned t@) vvarmmﬁm&eGompﬁsﬁxglz-ﬂe@-ﬁmyrbﬁymw@-ﬂﬂe  7-tetrahydrgti Xt ure then
was cooled to -40C, treated with addi-tional EDC (0,080 and
N, N- di i sobdmidazelds-slnymein-g-yilsthyki3-metkyl-3F&benzoimidzzolerheasborxtic ag ki O, 2

vas parti FPOMBADLRME(S:S BRDCEST AT et Rb0 MRt o nbh SmoR e BT

organi ¢ | @2 g, 106 st st%élbd&ﬁ&’drwi&cféﬂn%l—WC QreBteltviaei BDE (0132 g, 1.6 mmol)

sul fate and SOdI um chloride, dried (Na2S04), filtered and concentrat ed
und@P r ecanda¥ Nodidsopronylethylamine (029mE.e b6dumoland jGrmhinntes laser with additignal

2 (1 (o (PSRBT KRSy Bt b B AT Coomatipr 35 s Tt

zol -2- mixture then was cooled to -40°C, treated with additional EDC (0.080 g) and
yllethyl)-1,4,6,7-tetrahydroi mdazog4 5-c] pyri di ne- 50arboxy| ate (0.69 g, 66

% 0) as oNd-disopropylethylaming(0.G0mLY, istineok Qemmm@s aDMKDQjﬁ)d 2/hpysat z<1°<92nd
J =.5.0 d, 1H,

%y 1), Grigie Sjpokpataiil, Thosesind il phiotnoregh algrofaait
(_ d, 3 2% HHZ isoﬁzxﬂ% %ld(dﬂ?ongfb 4 thé orghtiic ldyer whasvddhed with@ddiuth chibfide, 6. 5M pdlassifth J
- : sulfate and sodium chloride, dried (Na,SO,), filtered and concentrated under reduced pressure.
: ‘The res1due was purified by silica gel chromatography (CHCl,/MeOH/AcOH : 95/5/1) to provide
-, benzyl 2-(1-{6-[2-(2-methoxycarbonylphenoxy)ethylcarbamoyi]-1-methyl-1H-benzoimidazol-2-
X .yl}ethyl)-l,4,6,7-tetrahydroimidazo[4,5-c]pyridine—5-_carboxylate (0.69 g, 66 %) as a glassy
30 brown foam; 'H-NMR (300 MHz, DMSO-d,) d ppm: 11.92 (s, 1H), 8.49 (t, 1H, J = 5.0 Hz),
8.02 (s, 1H), 7.69 (d, 1H, J = 9.9 Hz), 7.60 (m, 2H), 7.50 (t, 1H, J = 8.3 Hz), 7.30 (m, 5H), 7.19

(d, 1H, I =9.9 Hz), 6.99 (t, 1H, J = 8.3 Hz), 5.04 (s, 2H), 4.61 (q, 1H, J = 8.8 Hz), 4.30 (br s,
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PCT/ LTS97/ 21849 2H), 4.20 (t, 2H, J =5.0 Hz), 3.74 (s, 3H), 3.68
s, 3H), 3. wogms2%H), 2.55 (br s, 2H), 1.66 (d, 3H, PCTAIDTRIBA
) A sol ution conprising benzyl
(

(

(f

2-(1-{6- [ﬁgﬁnwqu&rboumpmem@m}mmsmsbmmﬂIm, 4H), 2.55 (br s, 2H), 1.67 (d,
1- met hyl - | enzoi'm 1)

azol
et hyl ) - 1, 431, =8&Hzhydr oi m dazo[4 5-c] pyri di ne-5-carboxylate 5 (0.69 g,

) 5T ot L tet G A A 208

parm to 20@,@@% géﬁz%l&fqaz%l-z-yl}eufymp 4637 temﬁydﬁoi&hidfaﬁo[ﬂtﬁ%ﬂpyﬁdmed@&a‘tﬁoiwate

treate hydr oxi de J nL), allowed
t o wagm t o% 26Cg, 151 hinielylinl THFG2 molljrand watet @danwaOcoqielgl tosQ eféiumprpnrozgem trepted
1 M hydrochl ori

e 8 o dmeerioe s o FaBh 8 30 pnd B

?5' rergt ﬁ;l t g%fvacﬁ?'%@f‘? thy %npzkﬁ aﬁogf'ed to 0°C, treatb At aauiioRA PPN ith#md Bydroxide

tH-i mi dazop@ i9)] RUGWEd fb ﬁ’rauh )@zcm Istifield ferG hours ctanidd-t5-07 Cc adjbsted keapHToyith h

oxy) benzoi ¢ aci d 83 %9 as a glassy residue; |H NVR (3
MHz, DNVBO- a4 hgrdpphiong _ac@m@tﬂongen | under reducegl prsspee. 'glmfeﬂé“%'af §£I gﬁb"

7. 84 d, 1H, 15
o5 51 st o Sbge 2 i s kBl oy Hpeoprgids o,
Et %E{) 345}9 ﬁéi%caéo&gl-z-(z-{&meﬁl 1-21{Irl)(4 5€6 ﬁ$etf:)hyd:ﬂ=| J=7.7 H), 4. H;az

Sy

1.71 (d, 3HH-ilmidazol4, Eiszyndm-Z-yl)etmgj-3H-bmgg1m1@p@{-5chlﬁ§qbpgylﬁ@mo}ethoxy)benz01c

ook Bhii v S P, -

et hoxy) ben 019@771{& )7.567d lHCJaI9 BHE), i70425@| UH( 2= 7.7
m.) was heggmgshﬁ-cli)é ro eg%%(dguvivat er *1 g 10 C), trzga% ed(vvlth

hydr oggen  biE)j 1182 (snSHa,eu:t(tauIdJ €J. "Hzpfl. Q6 @oll% 5174 H@)a)6 Yha, B Jmdd Ha, 5.08

The 1 e dudsaid, 485 fa 1< T0Ha A R st LIS At of Wy 96 RS

sol ution Weg)2 ﬁ ?gd.%'ﬁ’ \Mﬁqﬁa stirring ether to gi ve a pal e brown

precipitate. recrpitate was isolated by filtration and dried to
provi de 25 (g) 2-A Belution compnsmg 5-benzyloxycarbonyl-2-(2-{3-methyl-2-[1-(4,5,6,7-tetrahydro-

L T sk Sy S R e
E %_6 NNRﬁfxd ©-55] ég% f%ﬂ%@ Pl%ﬂ Qletit %%ﬁ dvas lI’lE',atéd uﬁhﬂr m@oé%% 1f1 @wdtbf)bath

. 9 Hz)to 16°C ltrdated vith h&dmg%n Brdrhiﬂﬁ i aﬂﬂxc(amd (2|-xt1LJ>f a 3¢ % sbhz)xpn)sarzllallowed to
ﬂ) I g 4‘:]), (_vm?n%q)Z(; [ ég%gge l?qm’ later, gpﬁxce Q&tpg V(lgg a gépa%% oé_mgog%he resxdvgenlvas
(101 o o RSl e oo okl 4t g sor
et hoxy) benzf€a pale brown precipitate. V¥heitbeipRa6 was isolated by filtration and dried t§ provide
Pet! U2859 e 12%?252 {3-methyl-2-[4,5,6,7-tetrahydro-1 H-imidazo[4,5-c]pyridin-2-yl)ethyl]-
H-benzmmldazol-s-ylca:bonylarmno}eﬂxoxy)benzo:c acid hydrobromide (0.651 g); 'H-NMR

(300 MHz, DMSO-d;) d ppm: 9.31 (br s, 2H), 3.63 (m, 1H), 8.24 (s, 1H), 7.79 (d, 1H, I =7.9

Hz), 7.63 (m, 2H), 7.47 (t, 1H, J = 7.9 Hz), 7.21 (d, 1H, J = 7.9 Hz), 7.00 (1, 1H, ] = 7.9 Hz), 5.21

(g, 1H, J = 6.3 Hz), 4.29 (s, 2H), 4.21 (s, 2H), 3.91 (s, 3H), 3.68 (m, 2H), 3.43 (m, 2H), 2.89 (s,
30  2H), 1.79 (4, 3H, ] = 6.3 Ho).

(h) A solution comprising 2-(2-{3-methyl-2-[4,5,6,7-tetrahydro-

lH-imidazo[4,5-c]pyridin—2-yl)ethyl]—3H-benzoimidazol-S-ylcarbonylamino} ethoxy)benzoic

8
J
(
2



acid hydrobromide (0.30 g, 0.46 nmml) in DVF (1.5 nL) was cool ed under
nitrogen to Ol C treated with ethyl57aceti m date (0.12 g, 0.92 nmol)
and NN-dii sdPP8 ﬁzﬁ hyl am ne (0. 25 m_ 1.4 mol ), cooPEBUSPT/DBE f or

hour s Theacat BraioBRTgh b s 4P o) B o8 i W poleddderigosen i 0°C,
acetim dat gedsly %hgﬁha'l Aceti faafé (@fug\'? xﬁaﬁgﬁpg |A§Wiseﬁgoﬁglﬁg{}r1n&§1tnl%g2€va ml,

allowed to warmto 200C an stirre
cool ed to D4Gnmbl)cedodel atiaC ﬁadd()immumtmmmyhaﬁmbdmﬁmtdm%anﬁiétxneﬂfoﬁmd
warmtg 20QC and stlrred for 2 hours. The m xture then was added

dr 0 pw se t40 howrs, The HEI‘W@‘? thep was cooled tQ9\(e, teeafrdawith pdditianal pihyl geatinidnie {096 g)

e, SThe. FL PN ARARRbRI AN Mnd O 3RLY RllbwaR b Rt to 26 Cand st oy 3 oW
prepar at i VEhEfrixthe: was M?ﬂéa tod) °%Y) tréatd® WilhHaQit{oaal ﬂhg bﬁm‘iﬁb@é (P63 &), HMof%ed to

The fractions were |yophilized to provid [ 2-(2-

1-[5-(1-i nwmm;w‘)c m£SW fox 2rhanssd r’lihelmmmre moyas @de pmpmdmo:sum:}gaethgdtp

Eg' 145 g gxé(e(% clpl. 8ﬁ@p?t%eo\%§d§ﬁiﬂﬁg§%y%ﬁé@n l ea{ygtﬁfg ben20| ¢ '% na

ot (2 fiwti éﬂé‘*ﬁsﬂﬁ& ARG e%*aﬁg”#@ewﬁ‘ ?“9.*‘*3%“{*?@&71&39?

7. 7 HP), 7HPLCi3 50(% MQ(BN/HZQ (20 mMMHECT) 6ved S0 mhinutesl, The fractiohshizdre Iyophilidedno

( m 2111)7 : é'%g?e(ﬁz'%ﬁsz °ﬂlZB|)4 s §QAWMWH-%}TM&@[5,5t=¢£wn¢én35yld@£hyl} -3-
3H, methyF- 33 BertimialBo1 Fribarb Y RN AbERof aci 1451, 2R HERvB

530.3 (MH |

ethyl 2- (263{09Nﬂ'IZ(DIVISG-dtJdﬂmeWﬂ(&ﬁE)n?M@ﬂaEL 821 Yin) ¢HY)E.36 &; THY, W89 (d,
3H benzoi oI - 5-car b70 ?}T no). et hoxyl}benzoat
(Corrpound yJ =8.6Hz),7 1(‘é) h=$41 He). 4 0&&11’#1%1'@71{2) 7.49 (t, 1H,J=7.7 Hz), 7.21

0
di oxage &f‘%i“.‘%ﬁ”@?&%@ ML, S G AR G B P a6
hours to g3H} 38% (snHH), 3.66 (m,AH); 2.8p (=G 2H), 23493(s, THY, 236{d)BH, Va3 sliHz)t gl pd, B,
an equal. vol une_of water tg dissolve the wh Erem pitate and gl ve

yel | ow cr ySTaA5HIFMSEST) GusElbPeryaenled: é89\§ér ebsepnedS30SIMHY. dried to
provide 2,3,5-trifluoro-6-nitroaniline (307 ng, 51% as yell ow needl es;

mp. 66C, " H NWR (CDC13) 8 6.4 (1H, in), 8 6.0 (2H, s). 30 (b)
A m xture. of 235tr|fluor06 ni t r oanEXKIAMPLEGO ny, 1.56 mmol) and 10%
pal | adi um on arbon in absol ute ethanol was hydrogenat ed overni ght

at atRospheric pre§%}%'(2'f{?f[tléﬂéd7-mﬁ@r° -1H-benzoimiderzalR-yhetbyld-Sroethyt-at ed t o

0,
%0523225%7?) di am no- 3, 4, 631& Bbﬁéoﬂ'ﬁfdggoel%car oz&;éamm bth§>7cy/f ebgéag as

PCTI US97/ 21849 a purple crystqbohﬂ@uﬁ@bsyi MS M+ 162.7, +41. +82 (+
ACN, +2ACN). (calcd for C6H5F3N2: _

(a) A solution comprising 2,3,4,6-tetrafluoronitrobenzene (0.6 g, 3.1 mmol) and ammonia in
25 dioxane (Aldrich, 0.5 M, 7.5 mmol) was sﬁrred at room temperature for 3 hours to give a fine
-white precipitate. The mixture was diluted with an equal volume of water to dissolve the white
- precipitate and give yellow crystals. The crystals were isolated were collected and dried to
provide 2,3,5—triﬂuoro-6-nitroa_niline (307 mg, 51%) as yellow needles; m.p. 66°C; '"H NMR
(CDCL) 6 6.4 (1H, m), 8 6.0 (2H, s).
30 (b A mixture of 2,3,5-trifluoro-6-nitroaniline (300 mg, 1.56 mmol) and 10% palladium on
carbon in absolute cthanol was hydrogenated overnight at atmospheric pressure, filtered under

nitrogen and concentrated to provide 1,2-diamino-3,4,6-trifluorobenzene (219 mg, 87% yield) as



162.11). (c) A mxture of 1,2-diamno-3,4,6-trifl uorobenzene (1.92
g, 11.8 mmol), ethyl 2- et hoxycar bog'gm’ doyl propi onat e 14.7
mol ) and a¥@88/432385 et hanol (6 rﬂ) was heaf®d at 5 ref | ux ﬁ'ﬂqs '{.{%}849

firther progression_of the 1] C Ci

reacti on apurple crygfallingsolid:dy ?‘%g%f’b‘ﬁt ﬁ'gg o %‘ﬁj HLN’}(S?& fd—f?ﬁt(ﬁgr‘% 2
concent raﬁ The residue vvas pur| fied by - chromat ography on silica
(hexane: h ene chloride: ethyl acetate, 5:5:1) to give ethyl

2- (4, 6I |7-(d)| fl %%&MQW@M:@ZA&&MO}WWMAt% g, 11 3mmmol ) ethyl as a tan
cDCl 3 5 (s, 1/2 H, .
53677 Sinyptboimideippronsi e o M iolot lin 6 ) vyt

L3146 i B B B i NnaRa Br cs md‘%ateé@* oAbl
et Iyl 2- [ gl doAffoRsding Rirtieh A AGDEORAVHAD i) ohbtode Treatsidicivis mmt&daﬂj

nmol ) wer conbi ned and pl aced under vacuum for 4 hours and t

further c onmmmgraphymtxm (hexariey methylene chivridespthyliacstatpd:3:1) torgive ethylu | in

ases, - neAned. 1Biisse: beem R RPepiBaih (T b AR o e EHRlg

t enper at URR (C (mgClganOB%r(S' in 31)98 7t65 d(‘éeﬁﬁ mt byil maqﬂ)aa 2. 253&1 VEE6 4.15hdEd,

or ganl c | ayer epar ate washe bri ne ri ed over sodi um
sul fgg e anenc®OFANEy 3R 6.1.3h¢, 3H)i MiIRT72AYclod fdn(éd{bli;N,OZ 272. 23)

h t h | t di f 100% 0% et.h
CCetatey Gan | EteyiHa.6.7-tiftuclr i Petbap By P DPIORLoTAcH OBE bR ARG Rk 1
t i d %mgn

I I(zl- Ere(r)l\z”oi %}h&é?ﬁ?-(%—é!ﬁ?&e%h@%ﬁhg' - m%%éf?bghﬁg{ogg%lg%y ggr;zgr{eé_l 3 agr’ SOGr?yrlngl%l r%?rgt ho
xy) benzoalembined and placed gndeta%mm for 4houre and ;mna’lntther@ombﬁned with DMPU gvl).

(CDC13)8684807(m 8 4.93 (dd, 1H), 8 4 34 8.4.27 (m
6 3. Fhemixture was stlrrgq.bmtﬂgn solytipn, evgﬂiate Wght(lgld(eggbgh vacyum $o oV |

C2 9 Hgg }\g&éﬁa& ggsgg%éweélég q9g é luﬂhé}rh Mh’ogiglr Strean dﬁg gilggfs? h&ﬁeé 1 ﬁoom temtperature

f ol | ow ng ;6@ FRAMdHAE] BétwieBr ethyV adetdte andveaterpThe orgadic layer was separated and wiashed
2-(2- {2-[1-(5,6-difluoro-1H benzoi m dazol - 2-yl)et hyl ] - 3- nmet
3H benzoi mﬂabme,gnyde&mﬁmm fﬁs?@@ W%a@’(ﬁ@@ﬁﬁ &“éé?dbx/s

AT A AR S SR WA

3H benzoi ZRe6Yy From Memll’tmwdttm@mdé @MDMMHY (4W-(ﬂfﬂﬂﬁ)-
CngH27F2N504 rri e ca c 547.56; found 548.3 (MW, %%/ 45275
59 20 1H- benzonmdazol—Z-yl)pt@yl]t}ggtpﬂyi-é@benzmmldazol-s-carboxgtl%no}ethoxy enzoate

2-(2-{2- trifl d | -2-yl)ethyl]-3-nethyl-
3I—IE be§120|[ #11&6&%95@%: c“é#l Ow%g%ﬁ%ﬁq kToxs)zgenzoét )ee(an%)oungemg/ M5 (LCVB)
C29H26F3 W@Gg} :® G85-8507, (ni, BH)JIS 488 @d{ NG, 4.3 (lid, 21-1), 8 4.27 (m, 2HRS8.H5 (m,

2-{2-[ 3-net hyl 7-trifluoro-1H benzol ni dazol -2-y K/I*)
2H), 6 3.9 (s, 3H), 5 1.93 (d, 3H), 6 1.78 (s, 2H), 5 1.38 (1, 3H), LCMS 566.2 Biolon M*

565.7 (calcd for C29H26F3N504. 565.55).

25
Proceeding as in Example 10 the following compounds of the invention were prepared:
ethyl 2-(2- {2-[1-(5,6-difluoro-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol—5-ylcarbonylamino}ethoxy)benzoate (Compound 76), MS (Biolon)
- CHp;N,O,F, m/e calc 547.56; found 548.1 (MH");
30 7+ ethyl 2-(2- {2—[1-(4,6-diﬂuoro—lH-behzoimidazol—2—yl)ethyl]-3—methyl—
" 3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 77, MS (LCMS)
C;oH,,F,N;O, m/e calc 547.56; found 548.3 (MH");



5 3H benzoi m dazol - 5-yl car bonyl ani no] et hoxy} benzoat e (Conpound 79), M

(Bi ol on) _gH24F3N504 m e cal c 551. 5@2 found 551. 2.
EXAVPLE 11 WO 98/452 PCT/US97/21849

31 benzof m dar ol 5P BT UER bR YRy - Ret.

§g?F???Zdéﬁpﬂ%w&%zr°é-5-¥lﬁff88‘#§3’?%3azo §RERIdaR] @il 78), 0 (LCMS)

3-met hyl - priomrﬂaeﬂbsssss;rﬁawsmmpmmmw benzoate (118 ny, 0.21
mol ), net hanol and 2N sodi um h drOX|de 2 1 m) was stirred

at room t enper thyl 8- {26l -meﬂ’b’lr?s(46 7-trifluorerd f-betiz t%wlmthxlhr ochloric

acid 2. L) and BB 4L onsd e ueaysk %gg%%g%@&%aﬁ@gg 23 ERIR' Sy

acet ate N@wg'gﬁcggmggnﬁqn@sgagl c layers were washed wi th brine,
dri ed over %odF maulfate and concentrated to a white solid. The

resi due was dissolved in warm et hanol (10 m) and 4M 20 hydr ogen

chl ori de/ di oxane sol ution. The sol uti m ft ed with ethyl ether to
give a pr eci pi tate The preci pi solated and dried to give
2-(2-{2-[1-(4,6,7-tpi A . . -3~ -

| H benzoi m dazol - 2- yI %9‘] 467 T“fh‘°f° %ﬁ%egﬁg%?l%az(%zz ){lge_tl_u;/l'[l 3a’?%ﬂ<§¥ly| am no}
et hoky) benzoi c 3&- Uemnmdninl{Seylsmibodylamq}bmy)beﬁﬁﬂmaﬁéNS@ m e
cal c 537.50; found 538.4 (MW. 25 roceeding as in Exanple 11
the fol | owi ng conpounds of the i nvent (Gerpeymd gﬁepar ed:

2-(2- {2-[1 -(5,6-difluoro-| H benzoi m dazol - 2-yl ) et hyl ] - 3- net hyl -

3H benzoi m dazol - 5-yl car bonyl am no) et hoxy) benzoi ¢ acid (Conpound 81), M
(LCMVB) Axikseosprising ethgb2-¢2-42q1 43,6, 7-trifhubrod-2 - Her(zbEm)iazol-Z—yl)ethyl]—
2-(2-{2-[1-(4,6 dlfluoro | H benzoj m dazol - 2- yI) hyl ]-3-nmeth I- 30

3H— benzoi rA-mettwil-35 henzaimidagel reasbonsiaming} etbowi en@@lﬁl(lm tricmpe)), mgganol

O\@ 452 7(§ ml) ag& 5ﬁ7s%dﬁ|§? %drm(ﬁe(@ h q‘nﬁ Yis gérreti Q%anst%&pgra@\w\}or @H&jurs,

PCT1US97/ Ze@fflized with 2N hydrochfor{c?acid (2.1 ml) and partitioned between ethyl acetate and
{2-[1-(4,5,6-trifluoro-1H-benzoi m dazol -2-yl )ethyl] - 3 nmet hyl -

3H benzoi riatiaztofl ammanivroehlaside; Thp aawaney Jayer ¥es senataterl ardewimated vt ethykacetate
(Bi ol on) (X3). The Z:OHI% xﬁx?éyso?éamng leaygrg lv&eré %Zshdd \Irl%ﬁ&qnes %erZ o(/gfvyodmm sulfate and

concentrated to a white solid. The residue was dissolved in warm ethanol (10 ml) and 4M

20 hydrogen chloride/dioxane solution. The solution was diluted with ethyl ether to give a
precipitate. The precipitate was isolated and dried to give 2-(2-{2-{1-(4,6,7-trifluoro-
1H-benzoimidazol-2-yl)ethyl]-3-methyl-3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic
acid as a white solid; MS (LCMS) C,;H,,F,N:O, m/e calc 537.50; found 538.4 (MH?".

25 Proceeding as in Example 11 the following compounds of the invention were prepared:
2-(2-{2-[1-(5,6-difluoro-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid (Compound 81), MS (LCMS)
C,;H,;;N,O,F, m/e calc 519.51; found 520.2 (MH"); |
2-(2-{2-[1-(4,6-difluoro-1H-benzoimidazol-2-yl)ethyl]}-3-methyl-
30 3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid (Compound 82), MS (LCMS)
C7HpFoN;O, m/e cale 519.51; found 520.2 (MH"); and



5 EXAMPLE 12 Et hyl 2-(2-
{2-11 -(1 -isobutyryl -5-nmethoxycarbonyl oxy-. | H benzoi m dazol - 2-vyl )%tz%l ]-3

“nethyl- WO 9845275 - 3H ben®8i ni dazol - 5-yl carb
et hoxy) benzoat e Conmpound 84
o oY) 2-G 13-, %6ﬁpﬂ11@rpnldf'«bmlmldml 2-yethy}-3-methyt- | P )

g Enzet I(’]§| [{’#E g@é %ﬁmﬁgﬁé :"'gi%tﬂmﬁb%( oxy% {)enz ound 8(% l\ggél,aio(}?%
mol ), tCWu H,,FINTBY, Bvéf:ﬁ&'smﬂsdﬁuﬁﬁlsmﬂ(msﬁ)um carbonate (0.93g, 2.85 mml)

and- i sobu anhydrlde (0.127 nmL, 1.05 mmol ) was stirred for 2
hours, then diluted with dlchloronethane (50 nm.) and passed through

a celite pad. The solvents were renov and the residue was

di sso? ved 15 i n di chl oronet hane (5 ng ution was conbined with

di i sopropy yl 0q. -5~ )lﬂiﬁéaz@iﬁhmiolﬁﬁl éthyIQ43methyl-
(0.1 m., 1h§M (?Wzrﬂd‘(lqﬁ%r#py %urnéethw?;gycglébﬁpr ed&for L ?‘ Y
sol vents were rem)ved i rBH-benzmmIdizmlh‘.'eylcaﬂzoanIma@}eﬂmxb')beB@m silica gel
chr omat ogr aphy usi ng et hanol ?8 di chldo§43rret hane as eluent to -
provide ethyl 2-(2-{2-[1-(1-isobutyr| -0mpoun

S5- met hoxycar bonyl oxy- | H benzoi m dazol - 2-yl ) et hyl ] - 3-met hyl - 20

3H benzoi m dazol - 5-yl car bonyl am no} et hoxy) benzoate (0.20g, 32%yield) as a
col ogpess A nfiRTire beriprising eyl m({Br[M(ﬁmydﬁﬁkmﬁsmlmmmbl-wl)eﬁSl]? 2;

f ound 656. ceed n in Ex t he oI | owi n
pr odr ug d&nfﬁmﬁ&b@ﬂ%ma?%ﬁe‘?ﬂfbw 5 tgoxy%ber]gpgﬁg Qg, dzlé mmol )

T 122 e 5 LR O

( Conpound @7 mMS1.05 mmol) @E&smnéa%ﬁdxmw thenadihwédwihiB ﬂloﬁRjroihemade &®GmP) and

(ZN(H{\) (6- z:aessedethmg;:@enebmadp e selypaisiware esmeed dy pecup.andithg residue was dissolved
IHb

et hy 13- - BRaRtroRictiy (3 1o g soluian o2 combinsh sith disopmpyielylamint (0 47

g/g ) 45?'7 L @3 HEAH @dd hd¥ehyl ghloréférm4te (0.1 QMD di.$ ffnel) ahdNhie mixture was stirred for 1Wour.
PCT1US971 Zmaafls)lvents were removed mg{anyqp ard @@:ggdquggplﬁ}ﬁgdd;wmllca} 53 shopnajegraphy

S benaol M gha éP@} e 79’%1?%}9%0%%%%1 &Ly (g9

AR A IR VN L AN ethyl
2-(2- {2- Fslme(ﬂi“?"’enz%%- -hyd?ox;anbengmﬂgiazol- “yl)ethyl]-3 -nethyl -

5  20H be3Hdienzalmiddzobsyilcasbanylaming} ethe)benzoate 6,208 % dgacolmless VS

R o R o

1H benzoi m dazol - 2-yl ) et hyl ] -

Proceeding as in Example 12 the following prodrug derivatives of the invention were
prepared: ' .
25 methyl 2-(1-{6-[2-(2-ethoxycarbonylphenoxy)ethylcarbamoyl]-1-methyl-
1 H-benzoimidazol-2-yl}ethyl)-5-hydroxybenzoimidazole-1-carboxylate (Compound 85), MS
(ESD) C;,H;,N,0, m/e calc 585.62; found 586.2 (MH");
ethyl 2-(1-{6-[2-(2-ethoxycarbonylphenoxy)ethylcarbamoyl}-1-methyl-
1H-benzoimidazol-2-yl} ethyl)-5-methoxycarbonyloxybenzoimidazole-1-carboxylate
30 (Compound 86), MS (ESI) C,;H,:N,0, m/e calc 643.66; found 644.2 (MH");



3- net hyl - 3H benzoi i dazol - 5- yl car bonyl am no) et hoxy} benzoat e (Corrpound 89),
M5 (ESI) 9/%3 4N606 m' e cal c 598. 66, found 599.3 (MN);

ethyl 2-(2- WOHPTR 1 _cet oxyrret hyI 5- hydroxy- Pcr’US97/21349
I

H benzoi m dazq|,- ) t ..
3H benzoi ni daz Skhi %ﬁ%@ @%‘.y ani | no)}f Hg'r%'})}érhbfgﬁ?“em?”égI‘ZQ’JﬁH‘yy@%'mﬁ{Hl'
(Biolon): 3H.benzoﬁ%akﬁﬁr55912mfmbﬁy1aﬁm}E&Qxﬁﬁeﬁmmﬁﬂﬁbuﬁd( S (ESI) C53HysN;O;
ethyl 2-12-(2- { 1-[1 -(2, 2- d|nethylproplonyloxynethyl) 5- drox
| H benzoi mi/daalol597.68 foamt\98.2 (MH™);

e S D B e DRSS B S .

et hylg 2- ( %H.ﬁ&zoin}@%lgl%#?hyﬁﬂiﬂ}@ﬁﬂ9ﬁemé @oinpound 88), MS (ESI) C;H,:N;O,

| H-benzoi m'dazo _
3- net hyl - mhemmu@dmuﬁm ((MI‘It)onyI am no} et hoxy) benzoat e (Conpound 92),

2’? hg/:Bi ol on) ethyl 2—(2- &Fl%-gmgmylgm amoy -5 Zydrox;?—ti%j bgnSZglmldazW@-yl)ethyl]-

v ﬁét‘ﬁ;?%&ﬂ%’{zo. tocbibiitzol SRR AR BREAR ColbeLg B R TR (BSD g
93), M5  CyHsN cﬁﬁﬁiﬁmﬁ(fouﬁﬂwmmmyl 72; found 672.4 ();

i sopr opyl 2 1- 2 (2- et hoxycar bonyl phenoxy) et hyl car ba nmet hyl
| b bhzoi m dézcém 525 G iy acstmisRos S B Songo s daash et methyl-

_ car boxy i)%%ﬁ(?\ﬂ%ﬁ Imdg% ﬁgﬁ%‘%&%&‘&ﬁ?}%&?&%ﬁg urld Yoy, 158! Bi ey °

2-(2-{2-[ %, 3Ng®,tm}/e€aid1m6>s<;yfohxmmmm azol -2-yl)ethyl | -3-nethyl -
3H benzoi xni dazol - 5- yI car bon am no et hoxy) benzoat e (Conpound 95), Ms (ESI)
C31H31N506 . ethyl2r@-@a{lell5 ﬂnmxmmmw)-&hydroxy-

P di d b to t

Proceed! N9 Rl gRRRR Y e aﬁgeﬂb‘/&??f Rt e DR
Wer €191 ePqCaflpound 91) MS (ESD) CssHyuN,Oy mye calc 641.74; found 642.3 (MH");

C- [ 2-( 5- ani noiret hyl -T H benzoi m dazol'- 2- yl net hyl ) -

3H- benzaoi m daz cithyd 2y(2} {2=f {l-sobutyri{Scmehoupcarba)yloxy- 1 H-benzoimidazoWD ydRtly3R 75
62

&1 2- (1 b FRbAE-bengoimides) i Vi bomaleino) etharpbrares (Gemmonnd 9), LS (Biclem)

ne NRQY, e9c,7al 69557191&) (9515)5 aky.N5 nfe calc 327.4; found 328.1
(M d” ¥ m o -met hyl -~ | H benZoi ni dazol - 2- yl net hyI)

| H ben20| m daz aithyd- 5y¢t]1mcla;ﬂoayiomg—2-(l-{6-[2—(Zaeﬁhpmynad:<ﬂﬁr)phehﬁ:30&h91caﬂ>)amoyl]-

2 (S5 n iRy - bR O by Yberbingidyzales arbaum ate GomRaBd S OISy |
g ?(2” ((15 am nor%cﬁmme%%ﬁm 7azfg 487 %? '

1H benzoi mi daz ako;ﬁvepyl Qaflb wW-Moxpad:nrglp}mnm)dhyEm‘uammt] ILhidhyl- :
3H;1§ N(Rt ( 332@@%&;&1@1&&1} yﬂ)ng-1sopropoxycargiery‘loxzy-ggnzo}mldazzzlgle-‘] -c_arb7ox§flalt_|ez) ’
(Compound 94), MS (ESI) C;-,H.,,NSO, m/e calc 699.79; found 700.4 (MH"); and
25 ethyl 2-(2-{2-[1-(1-acetyl-5-hydroxy-1H-benzoimidazol-2-yl)ethyl}-3-methyl-
_ 3H-benzoimidazol—5-ylcarbonylamino} ethoxy)benzoate (Compound 95), MS (ESI) C;,H;;NO;

m/e calc 569.62; found 570.1 (MH*).

Proceeding as described in this application or by methods known to those of ordinary
30 skill the following additional compounds of the invention were prepared:
C-[2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-
3H-benzoimidazol-5-yl}methylamine (Compound 96);



10 Hz) 430(s 2H), 7.54 (d, 1H, J=10.0 Hz), 7.69 (d, 1H J = 8.6 Hz),

7.75 (d, 1H, J=10.0 Hz), 7.81 (s, 1fy, 7.87 (d, 1H J=8.6 Hz), 8.12
(s, 1H).  WO98M5275 PCT/US97/21849

[ 1 benzoi m aazole2a R BRI Pac AR R bR e Rblipine
fzﬁi)Z (g OE23 ompolupl)d9 ?ZI?E{(Bgﬂbl%_'@mﬁ@I\%Tm/e3ﬂc 327:4 foundt32B.1 (ME9; 7. 81 (m

2- (5- am nonet hy IC—[Z-(—ﬂwn&wl-ﬂrHMbmdaﬂohﬁtmwg Hé-benzoimidazohdyhimethylaminehy
civon) 3. (ompoungsh, MY Bictom; Eafell W s BT B A 50 "o 700
3H), 4. 27 & -

7!4)7 1.7 77 E ?ﬂ 22%(5 a;mE m%thg‘l1 lmméﬁ%mdgzog-g )?1316 U 1H- bel_lzomﬂdﬁolé ﬁéﬁrbm’cyhc acid
J =81 (Compdimd 999

2-(5- thyl - 1H-b d thyl) - 3- methyl - N- (2- napht h-1-yl et h
TS ”°”§H b B2 el S B 2RI 103) - 1k VR ( 300Ny
CD30D oH, J=7.2
21 27 ??I 64}%5’%93% Sy lggﬂ?’gxl&?lg@pr?&ﬁ%#w&%m&d%d 7.83-7. 86
(m '2H), 834NN (306Mh2=6DIOBS)1.92 (m, 2H, J=7. 2Hz), 238 (, 26, T = 72Hz),3 47 (t, 2H, 1=7.2

(S)-2-[2-(5-am nonet hyl -1 H benzoi m dazol -2
1H bekzoi mHRZ630 6, &r%&dﬂlk}rﬂnﬂ]flﬁz},ﬂeﬁﬂ IEIL brc%ﬁ He). J- Blde 1L GETHOUHa), 7.81

(1gfa|1 1H, J%A*ﬁ“”ﬁéﬂ?ﬁ)v‘%ﬁﬁ?%ﬁ@s 1y 411H27 (s, 13H$ gé??% §H53J

= 7.4 H), 7.07 (s,mﬁikioméﬁﬁd-‘imnzomua&oﬁ:s 1)2N?(§-x(aghm1ﬁ§1ethy1)- J=7.8
Hz)751(dd 1.5 Hz) f’ ) 7.80 (m 3
7 96 (d, 1HH- benzomudaz:ﬂe@-qamboxamx@mmpoyn&wls OOMhIZyCBxQEhrﬁg’&jﬁt, H,

I H- benzoi nﬂa?aéf?f% §7$ itaégo?] yl a$ﬁ%ﬁgw37 H‘- %ﬁ&ﬂg@i %’%ﬁc@e I%i(},o_)r}ﬂo({ﬁﬁ)’

105 - 51
( dd) 115H Jo14. 4'1‘(}'5%’:1@) h@i-lmﬁ%ldgz&@ ﬁlﬂﬁ V\gl%/ tl%l%(@-na&tﬁ 1571k thy -
63 3 H-benzoimidazole-5-adixasddy (Coatwund 102), 'HINMR(300Mhz ST:OD) 2341 (t, 2H,

0,20 (0 iy ke L0 kg e 7 o) o] g 454 bin, 3 7k G

(s 1H), 853 o gl ;
2- (I H benzgl %17((};,22)6? 72 7y71rr-%lhﬁﬁgvl\l-é(12%n%n'hz}?’ gq‘é;{/?g{}%%gHz)bgrggéFn%%ajzosé

5 5- car tHz;)am de (Conmpound 106), 'H NWR (300M”|z CD30D): 3. 42 (t, 2H,
J=7. 4

on | 205L (5 T s mginometyiole Benpoihidurai 2,y ipieit) 3 melb i (o aptthr] yiyiyDs.
3. f’sHQn ngnetlblé#o#ﬁ?&ngﬁl Garbifchmidl (&f“r@’“ﬁﬁﬂ)‘w “HCNME {300Mbz, CD,OD): 3,45 (¢, 2H,

3H benzoi rrﬁéﬁd-m 374 s, 38R AN BA €t, RHo o1 Blt), A (s, BB),(?EB&;VJSIS XmGCZBWZIINAG T 7rthe
cal ¢ 405. 4;

-(5-am no 37 S?ﬁ%m g&éé@@ﬂﬁét@ﬂ - 3- met2h£/I1 N-(2- napht h- 1-yl et hyl
esraonaor o PRSI RBBLATNIP) . 10 (8101

25 1H-benzoimidazol-5-ylcarbonylamino]-3-indol-3-ylpropionic acid (Compound 104),
'H-NMR (300Mhz, CD,0D): 3.36 (dd, 1H, J = 14.6, 8.1 Hz), 3.53 (dd, 1H, J=14.6, 5.0 Hz), 3.92
(s, 3H), 4.27 (s, 2H), 6.97 (t, 1H, J = 7.4 Hz), 7.07 (t, 1H, J=7.4 Hz), 7.16 (s, 1H), 7.33 (d, 1H
J=7.8 Hz), 7.51 (dd, 1H, J = 8.4, 1.5 Hz), 7.60-7.66 (m, 2H), 7.73-7.80 (m, 3H), 7.96 (d, 1H,

'J=0.9 Hz), 8.39 (d, J = 7.5 Hz, partially exchanged);

30 (R)-2-[2~(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-

lH benzoumdazol-S-ylca.rbonylammo]-3-mdol-3-ylproplomc acid (Compound 105),
H-NMR (300Mhz, CD,0D): 3.35 (dd, 1H, J = 14.5, 8.1 Hz), 3.51 (dd, 1H, J=14.4, 4.8 Hz), 3.90



found 503.3 (MN;
2-(IHinmd 4 di n- 2-yl met hyl ) - 3-get hyl - N- ( 2- napht h-1-yl et h 15
ZH boneol ma\é"[zoaw%] D boxar do ?‘éon%otndé}% B (B oo " ESTIsRENS e

| ¢ 460.
Za(‘é p niﬁa}w 28 G S ORI BN 74 o T Pt High 7004 5 DA Py

1 |

C30H26N60 C)b?mganimqu% I&)Cfﬂound h 3esmcorm<wrlch) §83 (dMﬁs(lBﬂe, patially
2- (5-car baumlydngﬂ} benzoi m dazol - 2-yl met hyl ) - N—(2 napht h- 1-yl et hyl ) -
1H- benzoi m dazol aﬁ_bcar boxam

2- (5- am nomet hyd oMY ?]g\ﬁy&ﬂ‘%ﬁ}l&%g&ﬁﬂ@m &a'}%}PY’%lﬁ henznimidazole y) -

s A G M N R N T A AL
1H J 15 2H a5=74H>z)33 BZ s, 3H),/H38M602n), SHD), P65 (deLH TH8.7THzy, TI'R-7,79 nf 4H))
305(d 2H, J= Hz), 3.41 (t,. 2H . J=7.4 Hz). .3, t, 2H J=7.4

6. , 75
3. 90 185 (A H, Fgaérlﬁ H@),E&-Qﬁ(dsi-ﬁ; J=1.2H2).$.26 (4, 1@@‘7%@; 7.72-7.75
(13 32?3 47H§;5, (£les. ax%ﬂmn%etﬁylﬁ-f}-be&zoﬁnid%%ol-i yﬂr?etﬁﬂ)%]rﬁethgrl:&' @-ddhobityR® (.
2- (5- I B oirkltial Shal SYB she
3I—IE beﬁrznoprml dggiglle 5- glgﬁ;‘(:)d)gm deh% rrpound 11 ;M H%k/%ﬁé%gmzpwé%g%@&s‘f;
1.9819m Found 406:5 (MEI':2 (t, 2H, J=7.6 Hz), 3.46 (t, 2H J=7.2 Hz), 4.01

(! 1h %1 11 hplontgthyli  H-ybiPoirmidpsol-2ryhetny (- Ly phashit1 plerih-
2-488 (m Zjﬁ-be&o}rﬁic{a%olelﬂikarﬂocﬂl#ﬁdg% (/302 1%ound 108), MS\{Bid18AYICAHRN,O, m/e calc 502.6;

2- (5- ami ndvendi§03.8 MIENZ 0 ni dazol - 2-yl met hyl ) - 3- et hyl - N- (2- phenoxyet hyI)

e S b R e b
| B, gyt ooy, .o 8. 6ol e o
- [

8. 4 Hszund’46ﬂ3(hﬂ-l*’,l,l—|) 7.88 (d, 1H, J=8.7 Hz) 8.18 (s, 1H)

o R A it S Al
ED:”pguzg %%@wxﬁﬁcﬂ%ﬁz—&c?bo%@gg F&m& 1z ) AI%S‘kﬁuflgn 30}15@6% galgg?ﬁ@
i

(m 2fohnd 803.6 WAI'®0, s, 2H), 7.38-7.53 (m 4H) 7 63-7.87 (m 4H),
d, 10 J=1.5
2@ ~i i noe%'ﬁ%rPﬁrbmSyklfﬁ’teWWsz‘yhn yl)-N-(Z-naphth- -yleghyl)_

ThS?ZIC\)P?Egnapﬁﬁﬁ?teﬁ @ﬂ%&ﬁﬁ gES% Illg%llmﬁ 1dugol e- 5- car boxam de (Conpound

"HNVR  2-(5-amiriifédhyl 4 S;B;ﬂDlBlrahﬂiréElI{ Bex@;mﬁiazamyln&tﬁﬁ)&metaw, 3.41
2H J=7.4 Hz 3.74 (t. 2H, J=7 I? 4.18 (4.18,
| 4 M42-maphth-1-yle 3H- ﬁeg@lml@;okerﬁrcarbpp;amtyle'ﬁﬁompg Q WM2)4H), 15

S 1 NVER £500M 2, Eib;obﬂ 1%7'(, 1H), 2.14 (m, 1H), 2.24 (m, 1H), 2.47 (dd, 1H, J=15.3,
25 9.3 Hz), 2.76 (m, 2H), 2.90 (dd, 1H, J=15.7, 7.5 Hz), 3.05 (d, 2H, J=6.9 Hz), 3.41 (t, 2H, J=7.4
Hz), 3.75 (t, 2H, J=7.4 Hz), 3.90 (s; 3H), 7.35-7.53 (m, SH), 7.61 (4, 1H, J=8.4 Hz), 7.72-7.75
- {m, 2H), 7.85 (dd, 1H, J = 8.1, 1.2 Hz), 7.99 (d, 1H, J=0.9 Hz), 8.26 (d, 1H, J=8.4 Hz);
| .. 2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-3-methyl-N-(3-phenylpropyl)-
~ 3H-benzoimidazole-5-carboxamide (Compound 113), 'H-NMR (300Mhz, CD,0D): 1.98 (m,
30 2H), 2.72 (t, 2H, J=7.6 Hz), 3.46 (t, 2H, J=7.2 Hz), 4.01 (s, 3H), 4.29 (s, 2H), 7.12-7.17 (mm, 1H),
7.21-7.28 (m, 4H), 7.56 (d, 1H, J=8.1 Hz), 7.70 (d, 1H, J=8.7 Hz), 7.77 (d, 1H, J=8.4 Hz), 7.85-
7.88 (m, 2H), 8.16 (s, 1H, J=1H);

0100

hwv



2- (5-imnonethyl-4,5,6,7-tetrahydro-1Hi m dazot 4, 5- c] pyri di n- 2-yl net hyl ) - 3-
nmet hyl - N-(2 napht h- 1-yl et hyl ) - 3H n20| m dazol e- 5- car boxam de

(Co rrpound WO P8/45275 NVR (300M”|z 2.95 (m 2H), PEGTAISIY31849H,
J=7.4 Hz), 3.74 ét 21, J =
2

, 4 70 (4. 82 @mlmethwl- medaﬂmhwfm#w =Spmgihy-pf (24n536n°w@v1f

% (15 gmlg%é&eﬂﬁql&id%zgg 5?“’?‘1’[59‘ arﬂﬁgi&)&?ﬂﬂﬂz I m daz o)(30 carI?)3 ? 88 ¢, 28,

- et hyl - 0 Hz), @-éﬂﬁgmmﬂﬁ zH ebb;da)z) ?4-E‘b€s;|21=ﬂ) r6 smet,oue E——?cfd-ld)p&ﬂﬁ(dieH
( Conpoun 118 (300Mhz, _) %)
2.20 (m )5 Hz),aszz GRH,R7.9H25 785 (dalH, Jsr§) Hz), 768 (delﬁ,ll QJHZ)( %775@1) 1H

255 (ol - ad Hpsg MG, i @ e fgp et 00T (L0

8.10 (s, 1H), 8§.rz¢ flﬁinolsﬁly7)-4 5,6 7—te7eraﬁyé'ol'121‘hmxdazo[4 5-c]pyridin-2-ylmethyl]-3-methyl-
2[5(1|mnoetr¥ } et f ahydro-

| Hi mi dazM(erfaphﬂpyqylaihyi)—ZHybemomﬂazok-ﬁwatbpmrmde (Compound 115), 'H-NMR

gzéégﬁ,”;;“%et Mu 65500 295 45005, é%,zés@%ﬁ%&:ﬁmga@qgﬁ ; 25{:,1 MR
et )@gs%é 37 los . Sl Mo o, G2, 748 77 428} 765536:@;)41{) 804 (q,

(dd,102H, #=B8s 81z, 8.08, 4 H), 8’26@d,(1d~1 JéB-LOHzW 8 Hz), 7.85 (d 1H INE 7 8 Hz) ,
8.13 (s, 1 65
PCT/ U(8971I gl_?849 2-[5-(1-iminoethyl)-4,5 62‘2-fq,tap1dro- H-imidazo[4,5-c]pyridin-2-ylcarbonyl]-

o1 m noet hyl ety PRz mabfiht AetyR)-3 HrdeHbARAfIA1es-Chibbkirfiiad (EobBELd"Y16); H-RRIR

yl -

N-( 2- benz gdobnai] ongmneflzxsqnmj S, m)themzm; mmazal (e -7H davmamnm (zﬁgmund
120), 00Mhz, CD30

4H) 3. 65H2),, 3. 9Hm,2H), .18 (AAB, s, :$I'D44 66 (4 80 s, (251) ‘é#ﬁ—?%(gg 4&},7121)7 924n¥fH),
3 6. 74 3 7.64 (d, 1H, J=7.8 Hz 5
L 798%’?(1)(5’15330 1634 @J 2 (m 31, ( )

23[ 5- Eﬁ : i noebbslihmiderhetyilad 565, 74>éwly@mLlﬂmmdmmsac}fayﬁhnyz—yﬂmhﬂ)mmwI]
nme
N (- be ngomm -1-yetbyrAH-benzoimidazaleS rerbaxamide (Gaompennt 44 7), 3R d

3 o) (s, SOMEr SDPIOTIS o 0 A, fip B A ST e Bt L 08 B 50y

7.54-7. 643 .
J=6.5, 2. 1%3 98*5::1,51.1;3 ”"jﬁ)‘wmﬂf“@'gﬂﬁhﬂﬂ) 71&3784(111;14‘91) 800398, (1) 8.160

N—[ZZQS hf&li&xylmi—ii 61, 18, y+8.4H®)1 | - 2- [ 5- (1-i mi noet hyl )-4,5, 6, 7-tetrahydro
I H-| m dazo[ 4, 5- cﬁspwaﬂ?ﬂ?l'ﬁsn@?ﬁ?ﬁhyg%{lﬁgﬁnz?ﬁ!lgﬁi3 Wrarhomils3 wetyly o ani

: NF 2. 90
(m 2H) giii ﬁ(létﬁ%‘m =7.1. HZ%ASZ% 67 (z@mﬂl%&la l?ll?é IH Sﬁ
3H), 3. 93(:(OQMm—|)CD,¢)E>)61(69 (ng, IPB,Z 2$(m, BB 2. ZQJI@,I '1ER), 2.55 (dd, 1:H;8=55 0,21134 ).,

625 (00 iy I35 3, Koo ok il Bk g 8, P S A

2| En52nioét h§(ll(§ 1H° =6 1’733e}tlzr)é’rl1)§ar7ossl m’lan;Da;zgg[(g 1SI-I’CJ]—E);y'IrIfIzl §1g (§’ 1H)t’ ﬁ&?](d31H h
yl - J-S.I‘il-I'm, (2- chl or ophenoxy) et hyl ] - 3H benzoi m dazol e- 5- car boxanm de
(Compound 123) ., M3 iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo[4;5-clpyridin-2-ylmethyl]-3-methyl-
N-(2-phenoxyethyl)-3 H-benzoimidazole-5-carboxamide (Compound 119), 'H-NMR (300Mhz,
CD,0D): 2.45 (2.43, s, 3H), 2.95 (m, 2H), 3.80 (t, 2H, J=5.6 Hz), 3.95 (s, 3H), 3.98 (m, 2H),
30 417 (t, 2H, J=5.6 Hz), 4.71 (4.81, s, 2H), 6.89 (t, 1H, J=7.3 Hz), 6.93 (d, 2H, J=8.6 Hz), 7.23

i (dd, 2H, J=8.6, 7.3 Hz), 7.66 (d, 1H, J=7.8 Hz), 7.85 (d, 1H, J=7.8 Hz), 8.13 (s, 1H);



(Bi ol on) C26H2sN702CL mi e cal ¢ 506.0; found 506.3 (MH+); 20

2-[ t%l-i m 'WSTDQXJZ)IS 4,5,6, 7-tetrahydro- 1H-6ism' dazo[ 4, 5-c] pyri dll’(r:]'r/%s _,Inqtg”hyl

L2 (o or T G B ko PPESAARS R .

2-[5-(1 2-benzo[1,3]dioxol-4- lethl-3Hbenz01mdazol S-carb
-1 m noe thy]Y)( Be%zé ]me 0ra Y y) Himid alzo[ e.5 %a]rpcilxralml?%(CorWound 120? 3- net

hyl - 'H-NMR (300phz, CD,gamt 2;95 (2:834-5,3H), 4. 89-@:92dhe4ﬂ-)p1h65)0x2m He 7.1 Hz), 3.94

brp 3 a0 Gt (s Buch71 (hE0G i s ey 568%.8 i 7 o L D,

6.64 £6.6 I d 7.45-7.95 9 8. 02 tiall
echangged)E;]..éé;Z‘;]@(a\glt '1%2‘ g’g@gﬁf@ge )8 96 (s, parglmallgl)exchang(ecr}]) partial Y

00

2-[5-(1 2-[5-(1-iminoethyl)-4,5,6 7-tetrahydro- H-imidazo[4, 5-c]pyndm-z-ylmethyl]—3-methyl-
-iminoethyl)-4,5,6,7- tetrahydro | H i mi dazo£4 S-c~pyridin-2- Imeth}/
t hyl - N-(“benzoimidazol-1-ylethyl)-3H-benzoimidazole- -carboxarmde (Compound 121), 'H- R

?%é)z' "o VoDl A, 53, 9348 TEOL G 3 SRAH G 4By A3 U,
1H, R

g % . Jsﬁlaa &, 8(3(13 21? 7.54-7.64 %34719%2583%:1(% 1%19 2 24}12)07(96 (§01}£)a:7 9§Ldgc_14

Hz) , 10 76Ja=6€§82(lrﬁiz)491)49 (. 1@9 (m 11), 8.39 (d, 1H J 8 4Hz)

PO D8 25275 40 N-[2-(5-bydroxy-1H-indol-2-ylethyl-2-[5-(L:iminoethyl)-4,5,6,7-tetrahydro-

2- [5 (1 . "WERSRIdAS ;e By Rdife2-Ghh AL Andeiy 1l W RAithi BerbleRy bheBbRargiak! met hY! ]

- et

N [ 2-( 2 h>(¢DmPP“3® B22); H-NNB: (R0} h3ECBODY 12r420(323f9| 8- TH); 2190q(np 2ED 2. QWDHUnd

(& on 93774 g Y1 QIR R T s (80 4 5 (i ard 49 76 s b 63150, S %
(m | ?5*) ‘k=§% fz‘é ﬁ?y 694 (SH)H ¥ 2%3%&&)%0&'& 1%8?;_1%*1(@)1# Eﬁ)js 1515) ggs@’?(d,?]gﬁi( =
2H) , % 93 Hz), 7 76 (dd ]1H—|)T—8.8 02 Ha), 7.8H(d, 158 J41 RA);

2-[5-(1- t t hyd | H- 4. 5- di | met h
[ rre'E hy : m noe fﬁ z -1m1noethyl)-4e§ 6% tgtrarh%dro-lbm mgga%z% -c]lfyn r.|2-)|,hr;lethy¥ -—?_?netﬁ'y;-
[

NLE & P @mm%?’é@mﬁe%%aﬁ%%éﬁ?@%@nﬁéﬁ%%%@E?gf Mo (m

Co
H, 3.27 (Bgnloﬂ}ﬁl,ﬁ&mez((llndeﬁdlc szmmd ; Toufll 506.3-)MH*R. 82 (3. 83, s, 3.93
, 4.64 (4.7 7
o Hz) 7. 3(72‘ 8"1?1‘109';%’5‘ 0 't‘(*tYa*Wéﬂ( éH'lﬂ!ﬁﬁZOﬁ‘Lé-@m@rZrﬂmeﬂwlﬁn@ﬂhyl-
H o J=8 »klgi-ﬁ leiyop%xgr.m?r)eth%u E%S&oﬁmﬁaﬂé -5-chrbbkatiide dmpcind 124§ Mg ™
ﬁ : (Bivlen) @) H;N,0,Cl, rifetcalo S060] fourld 50617 QVER);4, 5- c] pyri di n-2-yl met hyl ]
2yrret hoxylohetloiminaethyd 14,5367 Hetratorra-4H-imidazo{4 Srclpytidin-dey nethylled s thyl-
CH 3. 80
5 mﬁ%hth- &?&ﬁgﬁg}g{ P%@?&dmﬁeﬁcaﬁ@%%df{Coé&?m?ﬁgb('m
8258 s, (0QMhS, G5,0D)Q. A87(2.468,.3H), $.00 (6h, 281Y).3.60 ¢, BHL/J=d28 Hz)] 38H-4.05 (m, 7H),
[5-(1- Mﬁ)@ﬂ% 5)2H), 6.64, (6—6§e$,rpamﬂay@xphmgnd)daﬂém9$(ml ), B2 (ng pritizdiyhy | |
th | | e-5-carb d
ﬁouxd%gedas PHECH fart MRR AEBR R, S .  88
, 3.91 5-13maﬁ 1 674@& -1H- ¥ .
39 A; rsB @0 ( oét(:lhy )-'4|;$ e dro 1H. nmﬂ&oztﬁs c*}p(yrﬁﬁﬂ 2 ﬁmz y4]§3 -nfetlyl
~(2-h: xy-2-naph l-ylethyl)-3H-benzoxm1dazole-5-carboxamxde (Compound 126),
30 .- 'H-NMR (300Mhz, CD,0D): 2.45 (2.43, s, 3H), 2.94 (m, 2H), 3.55 (dd, 1H, J=13.6, 8.3 Hz),
- 3.91-3.99 (m, 6H), 4.70 (4.80, 5, 2H), 5.78 (dd, 1H, J=8.3, 3.6.Hz), 7.44-7.54 (m, 3H), 7.66 (d,
1H, J=8.4 Hz), 7.76-7.88 (m, 4H), 8.08 (m, 1H), 8.39 (d, 1H, J=8.4Hz);

NG, G~




Hz), 7.78-7.83 (in, 4H, 7.90 (m 1H), 8.16 (m 1H);

2-[5-(1-imnoethyl)-4,5,6,7-tetrahydro-1H i m dazo[4, 5-c] pyridin-2-yl met hyl ]
- 3- net hyl - w098/45275N-(3 pyrid- 4-yl propyl ) Qﬁ—l— benzoi m dazol e- PCTAINIYRBAP de
(Conpound 131), 'H NWR 25 (300Mnhz, 2,11 gm] 2.46 (2.43, s
3H), 2.96 (m 2H5-(13inggogthyl)#3, 6J=t¢trqhmdm91 3rrsia20[4 pyran-thnetJlae -3meghyl-
3.98 (m 5

Ja s, Nl pdaogyeptip- by et butidipte ot iics (Chinpq iy 'ﬁ??

8.70 (d, 2g. |H 00Nz, CD,0D): 2.43 (2.41, s, 3HP 292§n,2H),341 (t, 2H, J—7le),369(t
no

2- (5-guani benzo6i m dazol - 2- hnet 2, 3-di hydro p
N (2- naph2H, Tl I8z .55 18/ B0 9318 ool 254 68 b TR aFEDLT.1 Doy Bl AU 1318, 706

587 G TR L3 LI Ao

4. 45 (dd, 4.61 (dd, 1H J = 14 9, 3.
736( sm](ﬁﬁi,g%&%g?(m ; 8.14 (s, 1H), 825(d 1H, J78
Ezc)ﬂ US97121849 2-[5-(1-#Eind8thyH24,5,6,7- tetrahydro-lH—imidazo[4 5-c]pyitin-2-ylmethyl}-3-methyl-
2-1S- (I - i iVriaddhydmaxynaphghal-1-éethyl]-d Hobeneoimidapolesd sathoxpmgide (Gompound 128y | 1
- 3- net hyl —
N[ r2re (4yml%mﬁ%%omeq%q?) %Iizb(%#gb? m Jagg?émsz}{%irsb%7x%2&-le) %ggépgﬁlné 72
133) 10 1;15), 3, szk(gr@ é 3@9!\@93 (ﬁDGHDM 64L(4T6, 6 2253 6.72, (d3H, J=21. 89HzI, M172d) 1H,

31 Zg E[n o¥+7.9Hz),d 3—'42(} m, J7=i’ S(HZ)BZ 464dt, 3E) J—@mwz&d w'? AH)J—S 6% 777%1

(2d( 51Sua‘rju ﬁl{n{)@%—k‘@szgﬁ’ éﬁn@?uﬁyﬁaff&’mﬁ% 81141 %ﬁé? hycflr ox%?) propyl -

N ( 2- ht h- 1- ﬁ'nm%@tlﬁ'ﬁﬂl Eﬁlmﬁhﬂ@%ﬂ &ﬁlﬁfmp - 1-
(Bl(Ol (r)]ﬁl)o ytq%ZJII—BONm nme cal C 59(806 f ound 5958ﬂ X Igl-mf\lbl\/t%ag)g{)%él\%

CD30D) : 3. NéIZ((ﬂ-mezthpxsmhanwcy)ethyll -3H-benzoimidazple-5-caghgxamide (ﬁcmound 129), [F-NMR

AW % rvgm & bby: 285 2k 311295 G Bk A% ') 3 95 B 3 fm 1)
J=1.2Hz), 41 &?Eﬁzg 4114(4 9E, 3H§1%)85-7.00 (m, 4H), 7.66 Sd, 1H, J = 8.7 Hz), 7.84 (m,

2-[5-(1- |mnoethyl tetrahydro | H-im azo[4 5-c¢ pyr|d|n 2- yI met hyl ]
- 3- net hyl - 1H), 8.13 (s, 1H);

i B e e
2.43, s, ﬁ'ﬂaghal 7 %hﬁ&hyﬁﬁﬁibeﬁzﬁﬁu&dﬂolelﬂarb&amMe:{Caﬁxgﬁﬁﬁd?i’ﬂolzﬁ 3.52 (t 2H,
2(0m 1H NMRQZOQMhZ,lGDﬂB}} 244-(2)42, 3, ), 2.964n(, D139 (831, 3. 85 (lmH?-H)J 4:68

) TR Sn ), 44755628 Tt T 00 2F04 7-530 (6, U586, 1 HD)7 67 4 IR |

5- (

- met hyl -

2- ( d Pﬁ%x %%rs\g)?’nj‘m%yl?Oglxzf-iaengoll6 i Iggfe 5- car boxai ni de ( Conpound
) (s " H NVR 2-[5-(1-1%&)&)4,6@@@&&2%11&3@0[5&, -B]ﬂ)wndm-ﬁ-s'lmethyl]-ZH)l;thyl-
1
5 (

D SNt Merorsh) Al pancatmitizole seatipxamids oo 19D, AR )
), (3(790%2( D,0): 318 (fh, b’ﬁ) 2.46 83438 3032.9nl 2K, 8.06 4120 F7.2H8)3 .51

S - guani

_ H- benzoi n{t2HOJ=68 WAzt 98/ (.- SHY, 3-72H4.32| 928Dy 7.57 (& 35 JI=8i5Hz)aZ 8B ¢dd, 1H, J—8 5,
2- (5" guani 4% ALBUHo -840 8.5 e Py 7L 5B STAKCOREH s
' 2-(5-guanidino-1H- benzomndazol-z-ylmethyl)-3-(2 3-dihydroxy)propyl-
_ N-(2-naphth— -ylethyl)-3 H-benzoimidazole-5-carboxamide (Compound 132), MS (Biolon)
30 C32H52N303 m/e calc 576.6; found 577.5 (MH"); 'H-NMR (300Mhz, CD,0D): 3.41 (t, 2H, J=7.5
Hz), 3.58-3.76 (m, 4H), 4.05 (m, 1H), 4.45 (dd, 1H, J=14.9, 8.5 Hz), 4.61 (dd, 1H, J = 14.9, 3.2
Hz), 7.36-7.52 (m, 4H), 7.66-7.85 (m, 4H), 8.14 (s, 1H), 8.25 (d, 1H, J=7.8 Hz);

".LL




.25 N- (2- napht h- 1-yl et hyl ) - 3H benzoi mi dazol e- 5- car boxam de (Conpound
138), 'H NWR (300Mhz, CD30D): 2.09 (7m 2H), 3.44 (t, 2H, J=7.4 Hz),
3.58 (t, 2HWQ8437Hz), 3. 77 (t 2H J=7. 4 Hz) 4. 55 (’CT/USH/z1849:
7.1 Hz), 7.32 (dd, 11, J=8 37-7.55

J=1.9 Hz), 7. 692([&-(1-1wn0395'1)4445|16)7-terrah3dm b‘s}lwﬁazQM)S-cmmémci?sylmqilyllé-rzsthyl-
(d, 1H, J

2- (5- guani & ég& ‘FE‘B%’{%FH? ’8’3‘2‘8?’”23 H.PI nef’ﬁldla)mlg' 5(‘?:%0"(?% d?%g(nﬁoﬁlrn 8pl§} P)’

N[ 2-(2- et =
i e nmmsopoguceniony s ass ey o ) orends

o NVR € 30Exty,9500 T, 3,98 (o 210 412 (&, 2B 695.6 oyt ] (850, 25h, 6ty s§ (07 4
o et bles MR Al s, 1) Ehs Mg 3121, & 4 1)

(F’gg' u?aw §1g4g 2. fs%ﬁir@;llg%e?wmiéﬁ$§2®lc§b&ﬁ?é2§ iyt %@p&?}:}- 0, g 38
TZH ). 37172 (-t E 1y Ty B H- Helﬁanmda}zolérﬁi-caxbo&aﬁ;de:l(%mﬁb)md 338y MSi(Biolon) -

- (5- guani dCab s m/sicale9s; fm SO0 HOVTE s HNNMRASAPMbE, SR BPI 3435 (6, 2H, 1=7.4

5t ot ooy Bl 34T B RER Aol O Praof OB @ g4 (A s tdhan, VS

2- (5-iguani gi=1ms, ﬂf'fi@ymm-msda(ﬂgb -6 CRI65Q(y; 12X8),37.02-7B6c(nt) I 08 09 (& H, )J=1.2Hz),

N[ 2- (2- met hox phenoxy enzoi m dazol e- 5- car boxam de (Corrpoun
141), M5 8.25(d, 1H b8 );:29H30\|906 me calc 586.6; found 587.

Iea s ey 1 2 ppinopyty e, ey i1 sl b s Bl ?%%hyﬁﬁsa«emw-
(dd, 1H, JNL[& Q.2, @4ftbtzahyd6mfa'§hﬁl-ﬁ@l)emyl]zgﬁ-beﬂzoaaxdad@le-slwb&m%uae ((?oxﬁpé‘t'ﬁﬂd:lSS),
7.60 (d, 1 7.64 1H, 3=8.4 Hz), 7.74 (d,

Hz), 7.80 Hd\lMBI{3OOB@ZA¢D1&B) I—lz§9-2811m, 6D, 2.45 2. 43,§kﬁH)1£17$(er%H) 2. 88 (m, 1H),

o Lo by R Bl IS BT AR 3 Sraisb A G L 3 Y 699788 P Ly

b d 23 3. 64
(%Xa?me AL (m,(lfgn‘PQ‘F'(dj 13 3-8. 71&)'§W§2(73£@M21H)C§)3Q?h 16, ¥ 0(95?:1z)3L8 o

% 2264 HS 2) 4. 46 2([aeu mnoegm;mﬁ E—tﬂtrahyyiro-hHéﬁndazGBéSB-c]pyndu(l:lzqy?h%thyl]-B-methyl-
. -7. Lal. 5 . =

7.77-7. 80 mz‘é%eth“&iaﬁé‘mﬁ’)ﬁﬁ‘y aiﬂ %W“P%Zﬁk@ ~Sreayp %ﬂ""‘gé (é&m?@mﬁf?é)ﬂ'hrm
Hz); 20 (300Mhz crffbfﬂ)yt 45 (242, 5, 3H), 2.95 (rln ZH?] 31 (s, 3H), 3.78 (t, 2H, J=5.6 Hz), 3.94 (s,

2-{2-[2-(5- d I'Hb

3- iretZ[WI (33313252)'(& 213y, eﬂ165%,;))2'};,”#5@&2)@14:7&c@somzmmnﬁ«sai::e(m,mﬁpmm 183) ,
MS Bj ql A 54, 56; f 541. 4 (M+H

21 2- [ 2- (bR o AL RSB LR o i et G e oL

2 g;st hyL- 3 benégcsgge‘ﬂﬁm - P eng it oLy Rl NN HRRAbfopd Bl Id-b TR Ao le-
3-{-2-[2- (S-Qdmxadndm(ﬂohhﬂmnddﬁﬁ’j,dazol 2-yl net hyl) -

TR A R ORI S e o Y

.25 N—(2-naphth- -ylethyl)-3H-benzoimidazole-5-carboxamide (Compound 138) 'H-NMR
(300Mhz, CD,OD): 2.09 (m, 2H), 3.44 (t, 2H, =74 Hz), 3.58 (t, 2H, J=5.6 Hz), 3.77 (1, 2H,
J=7.4 Hz), 4.55 (t, 2H, J = 7.1 Hz), 7.32 (dd, 1H, J=8.6, 1.9 Hz), 7.37-7.55 (m, 4H), 7.61 (d, 1H,
J=1.9 Hz), 7.69 (d, 1H, J=8.4 Hz), 7.73-7.88 (m, 4H), 8.11 (s, 1H), 8.28 (d, 1H, J=8.1Hz);

2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-3-(2,3-dihydroxy)propyl-
30 ..+ N-[2-(2-methoxy)phenoxyethyl]-3H-benzoimidazole-5-carboxamide (Compound 139), MS
.. (Biolon) C;H;,N;O5 m/e calc 572.62; found 573.3 (MH*); 'H-NMR (300Mhz, CD,0D): 3.58-

3.69 (m, 2H), 3.80 (m, 5H), 4.07 (m, 1H), 4.17 (t, 2H, J=5.3 Hz), 4.47 (dd, 1H, =15.0, 8.4 Hz),



2- (5-guani di no- | H benzoi m dazol - 2-yl et hyl ) - 3- net hyl -
N-[ 2- (2, 6-di net hoxy) phenoxyet hyl ] - 3H ben20| m dazol e- 5- car boxam de ( Conpound

146), 30  WOPSWSRS 300Mhz, CD30D): 3.71 6B, 2H, J=5.3 Hz), yqrzuwmaw)
4.01 (s, 3H), 4.13 (t, 2H, J=5.3 @)663(d 2H, —84d)
(t, 1H Ja4%4ddaH, 17136, 1.08z),5-66-2.98 (8, 4H).9.3&(dd, YHeEE@, 1.7 Hz), 7.66 ( iH

%?Eééifé%zm i e e B g R R T

79018*1:1 If#.]87 15Hz)821(d J=1.5 Hz);
2 5 guani }r’gt ;)T | H benzoi m dazol - 2-yl net hyl ) - 3 (2 3-di hydr oxy) propyl -
2- (2 met oxymaﬁg&gﬁaﬁd&héa%bmdmmmmh}a}aﬂﬁdkmwwﬂhound 147)
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N- [

417 gt 2¥(-paghi Irpthyl-dfbenzoimiderole s-optborsinidé (Hongponni o), frs ot
Ib 5 vy CtladiQimidie SR iy sHS IR " 10,50y ) o g0 b 1'H,“
T8 e OB i ey o)

rol(oy| 10 N-[2@/mth@cmbcnn§y)eﬂuﬂbB\HMz¢iwth -PreaE i’eﬁ%@)a;_(gm&mswﬂ %d&ﬁy) P
(Comous 1 NG, o o HB LBy S M3 Ao g2 e, T,

8 7 ifg) . 41}?)‘7‘3(8‘1% 5k, 3199,?1 OH 3-35%4 48 @92H4J=75341-E),4Z¥Mt, FHLFe12. 0&%)(91 o

( "2H), 74.8%(dd dH, Iﬂz 0/3587), 6.85-7.00 (m, 41‘1-)27 307(&%11% d=8 é’, 2@ Hq)»—& 604d.ohH, g
1H, J=1.3Hz);
2-

(5 guant SRR B4 (GHTITRATDTIH (b EL IS T T, FEP G B 5ok HO). 814 6,

2- qui nol - 4%1311@/(%% 3H— benzoi i ni dazol e- 5- car boxam de (Conpound 149)
'H NVR (30 5 3.60 (dd, IH J=13.8, 7.5 Hz), 3.97-4.06 (m 4H),
5.99 (dd 1H 2-{5-(1- mmbemylmmhylmempxml-zl—ykmhyl} 0 Hz), 7.65 (d,

(o, 1501 j50.3-dhhydson Dpropy1-HE3 ity ahehbryetiyl) S Sengpinhighagie S faftcmatisde’
J=8.4 ) (i 1405 HINPIE 500N €B,6By: 258 <1380, 5.6k km, 25,505, 8,

J=5.7 Hz);
2- (5- guani mms}mempnmc(nzmﬂa,mm(mmykﬁ GHex 46 (At} 11, ¥=35 00 8/7\Hz), 4.62-4.66

150) . N (m 300, & B . B pa (b 3E b 2ot 2 7 68 (LR §Baty (ARM G,

met hyl 2-{ I 23 .carbonyl)-3-net hyl - 25
3H- benzoi nf 445@31@&%93?1’3% am g]zeit oxy}ﬁleni_z)%mge (Conpound 151), M

( Bi ol2gn) mefiRg B2 NP -golanidind- G:H%ﬁzﬁmlﬂmhd-}aﬂléﬂﬂl)( ML) ;
N (2- napht FrmetyyIc pepeimidsenr b Iretbempleaiad el aates °X(%§%+8%{mdl4fw,s
). 3. 95 f‘?mk%ﬁ@?ﬁa“'ﬁ%%f % tﬂg‘}"foﬁT o o HZ)7 5 3§H’( ad, 1t
J=8.7, 1.8 Hz), 27 ﬁ-@2—t§%ﬁaﬁxdino4llﬂ-be&oﬁﬁldadol-zeﬂmdhﬂl)-8 Hz)
7.67-7.89 g-rpnetg% 1§H b%ngo%m(u(ljaéol%?-ylca;bonylammo]e oxy}benzoxc ac1d (Compoun& 144);
25 ' methyl 3-{-2-[2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-
3-methyl-3H-benzoimidazol-5-ylcarbonylamino]ethoxy}benzoate (Compound 145), MS
~ (Biolon) C,3H,;N;O, m/e calc 540.5; found 541.4 (MH");
" 2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-3-methyl-
N-[2-(2,6-dimethoxy)phenoxyethyl]-3 H-benzoimidazole-5-carboxamide (Compound 146),
30  'H-NMR (300Mhz, CD,0D): 3.71 (t, 2H, J=5.3 Hz), 3.73 (s, 6H), 4.01 (s, 3H), 4.13 (t, 2H, J=5.3
' Hz), 6.63 (d, 2H, J=8.4 Hz), 6.99 (t, 1H, J=8.4 Hz), 7.33 (dd, 1H, J=8.6, 1.9 Hz), 7.63 (4, 1H,
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2- ( 5- guani diW@98/#52B®nzoi m dazol - 2- yl met hyl62 3- net hyl - PCT/US97/21849

N[ 2- (3- oxo0- 2, 3-di hydrobenzo[ 1, 4] oxazi n-4-yl )eth I7] 3H benzoi m dazol e- 5- car

boxam de J=1 9 HL)CB M (AT, 15S) 7 Hz), 7.75 (d, 1H, J=8. QH@% 90 (dd, 1H, J=8.7, 1.5 Hz), 8.21 (4,
- guani di no-| 1H ben20| mi dazol - 2-yl carbonyl ] - 3- (2- hydroxyethiyl)- 5

N ( 2- naphtlﬂ‘l,ﬂ" vl ) - 3H benzoi m dazol e- 5- car boxam de (Conpound 154),

4 259 éfo?ﬂ"%@mdmg"%@ Sfepiidart 2 mety 3 (4.3 Shydreifpdplt) ).
; gg (g m[2§28 6 ke heﬂox@?ethﬂ]-ﬁ&&benﬂ:@ﬁnﬂaﬂdi@-s-carboxarmdb (Conipousnd 147), QH-I)NMR

2" (5- Suani (DAMEE: DK 5 T s 23806, 15 495 et 0N L5 2pnirs 4 Ho), .45
) i AR 5 s ety RN 1. 1.5,

glV( f; 2- nagh’y bf ta e yhy s HA! 7 e na TRy Jea A8, 3/ 76@,bn=x,an%aemmmqmdmae; 5, 1.4
i m dazo

-yl - | H berHg), mlae(zlolH,21=;1|4rth)sy|) 3- met hyl - N- (2- napht h- 1-yl et hyl ) -

1 ?e?é"'gﬂ“aﬁféf’#isq?ﬁi’%ér%’é%ﬁm ent I Perahiicead 2y st 242 oy dpromyl
yl) L iddneo M n[%e Ca &g@hﬂéﬁb&hﬁ]% B&&%{ﬁlﬂazdl%%mmiwm omypduhilagy MI-NMR -

found 531.1 (Mr);
2 [11-(5 -{300MizpCD;0DY! 3.58-3.70 (m, 2H), 3.81 (m, 5H), 4.06 (m, 1H), 4.19 (t, 2H, J=5.4 Hz), 4.46

B A S B S e s
15555 ol A, SN D U 8 T T L

N- ( 2- napht Hz},A96(8n2, .- H, B21Ad] Iﬁidh?lo'ﬂ{z)s car boxani i de (Corrpound 160) VB
(Bi ol on) C33H30NgO e cal .C.

1- ( 5-Kuani di no- PrS1euaniding-hahenz 55%8'3‘1’6 3?[55 5 ‘%ﬂ’(@’%pht h-1-yl et

%llg 2 _ 23t 4 Ve 35 %eﬂiiﬁnn‘l&zgl'e(y e BbrHBAE (Cofpsiideogm de (Conmpound

2- [ 1- ( 5- gUIBNVRO306MB2ZDLODYe3260 (dd; YH) B+13)8,]7-BHE) 3t97a4.06 iny4K), 5:99 (dd, 1H,
(Bi ol on) 375, 3. CEAGLIE (L0 Al Jehy oo 881807269 @Lﬁﬁtx 3&3%333?&?% 2 Rp LR
S 1L S RETA R G085 1 330 PO R e18 g 8266
(Comppund }6@4 Hz), 8.33 (d, 1&51@3@1@;@8&(&3&&4@%&;;{&15:@, dHGlBﬁ 7Hz)ound 639. 2
(M) 2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-3-methyl-N-[2-(3-methyl-
2,4-dioxoquinazolin-1-yl)ethyl]-3 H-benzoimidazole-5-carboxamide (Compound 150), MS
(Biolon) C,0H,sN,,0; m/e calc 564.6; found 565.5 (MH?);
. methyl 2-{2-[2-(5-guanidino-1H-benzoimidazol-2-ylcarbonyl)-3-methyl-
25 3H-benzdimidazol-s-ylcarbonylamino]ethoxy}benzoate (Compound 151), MS (Biolon)
C,sH,sNgO; m/e calc 554.5; found 554.8 (MH"); .
2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-3-(2-hydroxy)ethyl-
N—(Z-naphth-1-ylethyl)-SH-.benzoimidazole-S-carboxamide (Compound 152), '"H-NMR
~ (300Mhz, CD,0OD): 3.44 (t, 2H, J=7.4 Hz), 3.77 (t, 2H, J=7.4 Hz), 3.95 (t, 2H, J=4.9 Hz), 4.56 (1,
30 - 2H,J=4.9Hz), 7.32 (dd, 1H, J=8.7, 1.8 Hz), 7.40-7.54 (m, 4H), 7.61 (d, 1H, J=1.8 Hz),
7.67-7.89 (m, 5H), 8.09 (d, 1H, J=1.2 Hz), 8.28 (d, 1H, J=8.1 Hz);



WD 98/ 45275 71
PCT/ US97/ 21849 3-[2-]1
- (5-1 m dazowows§s25H- benzoi mi dazol - 2-yl ) et/Ry! ] PCT/US97/21849
6- (2- napht h- 1-yl et hyl car banoyl )ben20| m dazol - pr opane-1-sul fonic acid
( Conpound 164) 2-(5-guanidin@wg oimyidepiadne %’F@ﬂé‘&c 647.8; found 648.2

2-11
"5 guan dv%@-pm3&@%&3%0[12419?‘7?5:4@@?%*%%?Ia'b"yﬁ“f?‘&?“a’t°|‘f’?'°”"§"a‘“‘d°
N ( 2- napht(&-;np\ghagw 3H benzoi m dazol e- 5- car boxarml de (Conmpound 165), M5
(B| ol on) 4NO, me calc 558.7; .found 559.6 (M);
2-[1 - (I Hini daz(d- guzﬁnmho»,aH-Uemﬁnrﬁa;oéiza)ﬂm}rbenﬁbﬁﬂwhmweﬁhwht h 1

-yl et hyl b dazol d
(bi o1 8h) Qidpmepistd-yiody D bndpigidazols S caqras KEBRR 4o

i oL PO O i B 45 2,

-yl ethyl) - Bbb by, n&sle,znsl; Hz), 7.38-7.52 (i, ¢H),5058(d, dH, Jcb i)y iti62 632 1 H, 8.7 Hz),
(B ol on) " CHTCINT0 108 £36 0 SH 174 11806 02955, 4354, 1w, 3.1 10

314[613 r7m§ g%llrahyé'i%lgﬁgrﬂé@S L{-)‘.}SS%%Z&Y ‘ﬁé&ﬂ?{-@}ékﬁoﬁ&t iC akﬂﬁq?- ounJade%g]%Ll }I\/B

(Bi olygn) 13x. ben@&#&hl@ﬁcifb@xmue (GéBpbund 185Kd 550. 2 (M
{- [5 | -imnoethyl)-4,5,6, 7-tetrahydro-1H-i m dazo[ 4, 5-c] pyri di n- 2- yI]ethyI}
(
(

3- et hS’l-I(S-rgn@ﬂdmﬂﬂ-ﬁmm%%%-ﬂ&ﬁ@é@@r@r@@i%@f@y&r boxami de
oo 55 ko I ST b s =20

1Hi m dazo(4, 5- Sl pNmidhz8t ?'ll-|1H%dﬁ%ﬁmd%l&—ylmethyl)&-methyl-N—(2-naphth- -ylethyl)-

3-net hyl - N-(2 naphth 1-yl efhyl)-3H benzoi m dazol e- 5- car boxam de ( Conpound
170), M5 3H-benzgiRiiddzoler5-Cabbigarnige (Cempouwnd 15B34. 7; found 535. 1 (I\/W

3 bdzol Lnldaéz?faii?? e R e S G
171), M5 5benz<§1§h&’dz53[9—5 CadoRahietC Bﬁ@oﬁlﬂi ps@&s&mémp@,,ﬁm@ ¥ Ealc 330.6;.

2-(2-{2- [1 guani di no-| H benzoi rni dazol - yISe t hyl ]
3H benzoi nfoad 331 3-QMHE9r bony!| arm| no} et hoxy) i sopht hal i c aC| d (Oonpound 172),

2 (2 {211 - (s2bSrimorge- i S Sn i S R 3 AT bl st
173y B SO oA CpRd Sng%az% N Ty S0
WO 9&0452750und 540.1 (MH"); 72 : PCT/ US97/ 21849.
2-{1-[5-(2-aminoimidazol-1-yl)-1H-benzoimidazol-2-yl]ethyl}-3-methyl-
N-(2-naphth-1-ylethyl)-3H-benzoimidazole-5-carboxamide (Compound 160), MS (Biolon)
C3;H;oN;0, m/e calc 554.7; found 555.2 (MH");
1-(S-guanidjno-lH-benzoimidazol-2-y1)-3—hydroxy—1-methyl-N-(2-naphth-1-ylethyl)
25 3,4-dihydro-1H-2-oxa-4a,9-diazafluorene-6-carboxamide (Compound 161);
2-{1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-(4-hydroxybutyl)-
N-(2-naphth-1-ylethyl)-3H-benzoimidazole-5-carboxamide (Compound 162), MS (Biolon)
C;,H3¢N;0, m/e calc 588.7; found 589.3 (MH");
3-[2-[1-(5-gnanidino-1H-benzoimidazol-2-yl)ethyl]-
30 6-(2-naphth-1-ylethylcarbamoyl)benzoimidazol-1-yl]propane-1-sulfonic acid (Compound 163),
MS (Biolon) C,;;H,,N;O,S m/e calc 638.7; found 639.2 (MH");

]"4




ethyl 2-[2-(2- { | -[5-(N-acetyl guanidi no)-I|H benzoi m dazol - 2-yl ] et hyl }

-3-net hyl - 3H benzoi m dazol - 5-yl car bonyl am no) et hoxy] benzoat e ( Conpound

174), M5 (BiYWOEM#SATS, H32N 05 rme cal ¢ 596.M; found 597.2 (M PCT/USIT2B49{ 1
- (5- (NN-di met hyl am di no) - 4,5,6,7- t et rahydro- 1H-i m dazo[ 4, 5-c] pyridin-2-yl]e

thyl} - 3-net hyI3—[‘2—-[12(5n@pﬁ{1@1-13y1°1ﬂ-bGer)ndaﬁplb%MB@thMi]dazoI e- 5- car boxani de

( Conmpound

G et hy| Srspbitel s AR PHOSEBRiHe b  nsonse iy polfopic s é%?HlePd 164),

-ylethyl) SmlAOBLNR; RO1:0) +{,76) ;
1-[5-(I- |%k§oe{b%§t?msgﬁé % tetrdgr)\ydroqlsul-ll-qlmdagg‘[ﬂa}S c~pyridin- 2 yl ] et hyl

-N-et hyl - 3- methji- (i%gﬁdnnhnmlfd—t(:jmdnud&o&-ar)d)ﬁamthylp(@ymm;d?7 _
ety - N bRt n g brEsoln i (e 62 NS (BistgBund
WW@ ?ﬁ&p& f d 583.3
(%f%’[c‘)g ?‘1 am nocyc opropgﬁt énzo?lr%ndagol 2- w] et hyl }

(2-

hyl - 3H bem[zlo(mmmte[a,syﬂpwia:nwaemq»nawmwmamhm-a@ismsas:o npound
9 M5 (Bi ol on) C3H3JN604 nmre cal ¢ _538.6; found 5 I\/EQ[

[ (5- i mdED mzoyngﬂaz@mb@mam%@gmmﬂ)léﬁhm (Bmhq)rc;a ANEQ: i caje HT4.6;

I - 3H ba ﬁ‘ﬁr ar boxam de ( Conpound 180), I\/IS (Bi ol on) C2JH29N7O,
me calc 4313&%Ff0u §62(M) :

2- (1H@®nuzoi m dazz?f J AN Jrﬂéthﬂimm%)dl%‘l%ws -0\7tetrabi@rpoxyet hyl ) - 3H-benzoi m dazol
- 5-car boxam de ound 181 Bi ol onz H2HNSO2 mfe cal ¢ 439. 5;

? ound 440. AH- pmydazo[4 clpywdinya- ylzﬂqtlgll}-z-m{:thy -N-(2-naphth-1 -ylethy1)-3H-benzoimidazole-
14 i i dazo[ TR IRAAF (Cormadine i Wg@@m%ﬁmo m/e calc 519.71; found 520.9 (MH");

3H-benzoi m dazolmﬁn d %&ﬂh 1% KRV 16@! .. )
2-[ 1- (5- guani di no- f){gnfgm mi gaz-’(g -yl )e% hyl'] ({yﬁ(}m%lm‘ﬂ 2-yl]ethyl}

N-[2- (2, 4 dl,ﬁﬁﬂ-mmmyﬂd@owﬁipMﬁym)aQst;d@cd ((deﬂpcﬁtidtiéﬁ)’,MS(Eaﬂoﬂx)e 5-c
ar box

-[5- (1= ni %@@o#nd 1%}%%&{?%55&% dazo[ 4, 5-c] pyridin-2-yl]ethyl)-

% g f’ met hoxy pr opy ({8 R RSEFF 45,8 70 FAREO B-Rrif A PR3 A ThyHuih SOPRAS -

N- et hyl - 2- ﬂniéﬁiyl-m—@anaphﬂﬁlwlethﬁ)-ﬁﬁﬁmzmxddzzmﬂe-acyfbbﬁﬂmde]((Em"mhh& 1693 M

4?3! r5n d?gﬁkﬁ cigli)_aéﬂﬁ)(w@b égﬁggwg fomg@ MI ol on) C23H23N70, me calc

73 2-{1-[5-(N—methﬁ%¢hﬁ%—tﬂ-g 53 trahydro-1 H-xm1dazo[4%'é]ﬂsyﬂdin-z-yl]ethyl}-

-(5-imdazol -1
1H be2f¥oi: mMLM@H)aphﬁyHylethﬂHHebdmmdme-S&aﬂnkbmide (Compound 170), MS

g,le—‘ll- Eezz? ?(ﬂloiglll)eC351H§$§Oﬂg éiﬂ,%nggg&]gs 186 J%{B (Bi ol on) C24H25N702 me
2-(2-{2-{1(5-guanidino-1 H-benzoimidazol-2-yl)ethyl]-3-methyl- |
3H-benzoimidazol-5-ylcarbonylamino} ethoxy)-5-methoxybenzoic acid (Compound 171), MS
(Biolon) C,H3N;Os m/e calc 570.6; found 571.2 (MH?*);
25 2~(2-{2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino}ethoxy)isophthalic acid (Compound 172), MS (Biolon)
CsH3,N;O; m/e calc 570.6; found 571.3 (MH*);
_ 2-(2-{2-[1-(S-guanidino-lH-benzoimidazol—Z—yl)-l-hydroxyethyl]-3-methyl-

Nv:—H

[ 2-
ITE
)
[ 2-
ma
)
1-

3H-benzoimidazol-5-ylcarbonylamino} ethoxy)-6-methoxybenzoic acid (Compound 173), MS o
30 . (Biolon) C;H,;N;Os m/e calc 586.6; found 587.2 (MH"Y);



-(2-[1 -(S-imdazol- 1 -yl- |Hbenzoimdazol-2-yl)ethyl]-3-nmethyl- S
benzoi m dazol - 5-yl car bonyl at ni no) - 4- met hyl pent afoi ¢ acid (Conpound 187),
Bi ol on) wo 98/45278C27H29N703 mle cal ¢ 492 6; found 500. 3 ( MAPCT/US97/21849
(2-(1-(S-imdazol -1-yl -1 Hbenzoi m dazol - 2-yl ) et hyl ] - 3- met hyl -
n20| m daztyl 5-[§zl(aa{rlb[dFﬁJ-mylgl}andmu)f1Hénnm1m1éazoﬂ2(}d]nﬂpd},l-ﬁekn&mm-, Y]

C30H27N704 . m e cal fou 550. 2 : .
1) 3 oenpoimitaaoeY Ry o B bR PPt CoPROi 15, MS (Biolon)
c t
th]yloglﬁgg’h olwr#c M% y‘I‘%daSr %5 n;(}}ﬁm no) - 4- met hyl pent anoi ¢ acid
mpound 189). 1-[5-(N,N—d1methyla:ﬂ1duio)-’l4 5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-ylJethyl}-

NN—dlrreth amdlno 67tetrahydr
dajapqthyl X’]’@ynﬁpbﬂh q]g}hql);aﬁybqnzonmdazole-s-carboxamlde (Compound 175);

”‘y' U T R R T T b R R e
(2 {v- z.hgomﬁ-lOﬁéthymﬂ-bbmommamas-éarsoﬁnﬁde CCopPNEdo 76);
1H-|mdazo4 ridin-2-yl]ethyl)

3- net hyl - 3H baqib{ir(uanmoeaylb%aﬁﬁonmﬂdyﬁmmmlﬂéwlpmdm&mlle@m&;f&mﬂwl—

é?l)cozws}meﬂlyl%habe ol on). Czo?Hglwb%?:arrgi e(?f% Cpo%g 197)’f ound 530.3 (MM), | oss

- (5-i m dazol - Fﬂgqgﬁgﬁ% MW-B&%Hud%zélb-yg&m?gyﬁh{m 1= 20
3H benzoi m dazo bonylam no} hoxy benzoi ¢ aci oun 192{ VB
( B| 0I on) 3H—benzouﬁiiﬁkﬁlwnﬁrhuixylannh@)eﬁﬁ8ybentmu addsccon@ounmna), MS (Biolon)

w
S

'—Awn—q\)z—\w[\)
3— 3omocrmf\

NI—‘OO_
@

2- b 2-yl ) et hyl ] - 3- (2- et hoxyet hyl
N (2- ot HombraRaig lesalt, 3806 et st 4 BBLI boxart do { Compound 163) . N8

B'[ g' ?“) 2- (5L RS (R anthdtyERpfopdB 1 A-beh iRt A8R 2.4 1)yl 8-methy!-

1- [ 5- ( 1-3Hrbeamfinjdazelds-§ldarbony minb)ethoxy Henzoic deid(Confpouhd § 79)IMS (Biplomdt hy|

(2- et MM&W%W%@?&-@ fonnd 539- 3War bonyl am_ n_o) et hoxyl benzoi ¢ aci d
PO LG {1-45-imidagol-1-yl-| Artefzoifradebl- 2y A3 dhdfiyl-N-(3-methylbutyD)-

3H- benzoi 3f-beaaiimidayble<s-babyxmaide (Ceainpound. 180)/MIS(Biclor) CoBlNyQ, an/t 83l 4551;
(Biolon) 30 C23H2ANOO4A Whl e cal ¢ 540. 6; found 541.3 (MMH);

WO 98145 Afpund 456.2 (MH");

PCT/ US97/ 2184

- (5-guani di nog)l’g-lgenzm 526 ?%}ét@]}-@zﬁgﬁl-y ?2" h‘“?’ﬁ?éeihe %Hlsenzmmxdazole-
3H- benzoi Svcatbatdmide YCompbaid/ 1 81)] MS}(Bibmxm@ﬁgN@ an/ecalt 4380 Pount44006IMENE
(3i ol on) C30H32N805 m e calc 584.6; found 585.3 (MA;

2-(2- {2-I - (uhyhER-B-Ab{5-Ci-Imosthyd)ihs & 7-temahydmony | | - 3- (3-sul fopropyl )- 5

3H bénzo benzoi ¢ acid (Conmpound 197), M
(Bi ol oﬁ)'ﬁf?ﬁf&z@ﬁ@ﬁ&é@%’ﬂ@h&ﬁ g%@%ﬁﬁ found 649, 6((Mr/r\7p ) )

2- (2- {2-3M-vehzdiffidb2dR5-y, 1carbonylammo)ethoxyﬂbenzoate (Compound 182);

-yl -1 H benzoi m dazol - 2- yI ) et hyl

(3-sulfopro
3H benzoi ni dazi{1-45-grenidivorlH: mm&mk gf‘/ Mh)d-(@orrpound 198), M5
(Biolon) n2-2,4-dioxo-3 A-dihydro-2H.quinazolin- 1-yDethyl}-3H-benzoimidazole-5-carboxamide

(Compound 183);
2-{1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1 H-imidazo[4,5-c]pyridin-2-yl]ethyl}-
N-(3-methoxypropyl)-3-methyl-3H-benzoimidazole-5-carboxamide (Compound 184);
| N-ethyl-2-[1-(5-imidazol-1-yl-1H-benzoimidazol-2-yl)ethyl}-3-methyl-
3H-benzoimidazole-5-carboxamide (Compound 185), MS (Biolon) C,;H,,N,0, m/e calc 413.5;
found 414.1 (MH");

(
2
(
}-
3-
(Co
|




C32H31N707S mie calc 657.7; found 658.4 (MN; 10 2-(2-
{2-[1-(5-1mdazol -1-yl - 3- rrethyl 3H benzoi m dazol - 2-yl ) et hyl | - 3- et hyl -

3H benzoi m d¥18/452% car bonyl ani no) et hoxy) B8nzoi ¢ aci d ( Conpomat/usd9risads
(B| ol on) C31H29N704 m e cal c 563.6; found 564.2 (MN;

2-(2-{2-[1-(5- |m[die(iﬂinldazpl-l 3+ Bebengoimidazodi2-A)athy B N(2-negroggethyli3emgtybpy |

200), N6 ( MRy miGaole- Ssamekrs (hpBreIRE s MG IS Coghay bl cal 445.5;
2- {2-]2-( é%h]z hydroxy| m no)ethyl]-4,5,6, 7- tetrahydro
IHlmdazofbAm cl py h 2-yl }ethyl)-3- rrethyl

3H- benzoi m dazoI1-(5-[yl(saﬁiMI.wmmmmhmmymmyma.xﬁémpound 201)
et hyl 2-(2 (5- guani di no- | B benzoi m dazol -2-yl )ethyl]-3-neth

3H berlzoi nﬁé!dmmlmglmérﬁbsdﬁgl’pmlmm) m‘mﬁl@ﬁma?r@ ac Q@Q?)y M&(Blolon)
Bi ol 0 f ound 569.5 ;
S hyl O?[f@l@?%&% oolB) 5?‘1\'@8%0635 s totrahydro. (MY

| Hi midazo[ 4, 5- ol@yfadL(3-itnidhdoft By - benzmm1dazol-2~yl)ethyl]— -methyl-
1,4,6,7-tet rahydr oi m dazo[ 4, 5-c] pyri di n-5-yl car bonyl ani no) et hoxy] benzoat e

( Co npou nd ZHa)e,nzdﬁudazolVS -xl&rbomammmmax\ﬂbmzdteamd (Corspenel 188),UM8 (Bidof)
4-{2- 1- (5%Nﬂ4ﬁw%|°ﬁf°éeﬁ?z%f?ﬁl’éa5é8r2@@’);et hyl ] - 3- net hyl -
o sradecs o 20 H-E R RIS NPl ot PP BEOLR S ctpyii BTIGBD -

- (5-guani dBnneth?l—l&ﬁ@nzmmi@l-s-aﬂqahrl)cmyln]ﬂxihe)34mmylbent3ﬂ01c acid (Compound 189);
N[2-(2-tet razol 1- fl Phenoxy) et hyl ) - 3H benzoi m dazqgl e- 5- car boxa

( Conpound 205), pisthylashidino)dsBey 7 teiralyidgo ééﬁ'ksnléwlﬁé-cmmﬂw%ﬁk@l}-
(M) éﬂ@thyl-SH-bc}%lgﬁéaAz%gé% (?flzq?_y axmno)ethoxy]benzoxc acid (Compo?xgd 190), MS

PCT/ US97/ 7‘15
1-[5-(1- ln(mdmssm;mgmmmmmmss%mhyl} 3- net hyl -

3H benzoi m dazol - 5-yl car bonyl am no) et hoxy] benzoi c acid (Conpound 206), M
(Bi oln) &Bﬁ NPo2-¢arkoxy;l -emingethyl)-4,6.8+tetrabydrof VH) ) ;

et hyl 4 (2 F’ g zoi m dazol -2-yl-)ethyl]-3-nethyl- 5
3H benzoi m azo ? ?Wuﬂga}ﬁgﬂgggt hoxy) benzoat e ( Conmpound 207), MS

(Bi ol on) 3-methy§§%ﬁﬂ§i%diﬂoﬁ$@@d&b&@&nﬁn Jethxg J5eeQoié aeim@ompound 181), MS
5-(2- (2-[1-(5-quani dino-|H benzoi m dazol -2-yl thyI] 3-

3H benzoi nmBigkem-CsHNLoa/ eI oy dowd§30.3 D.almsmfzf@ﬂ (Corrpound 208) ,

(oo [ (- ok GG R v e Sep e A D fony -
e s o om e e Mt S TS Bl
C;,H;N,Os m/e ca c 593.6; found 594.2 (MH");
2-[1-(5-imidazol-1-yl-1H-benzoimidazol-2-yl)ethyl]-3-(2-methoxyethyl)-
N-(2-methoxyethyl)-3 H-benzoimidazole-5-carboxamide (Compound 193), MS (Biolon)
CytlyN,O; m/e cale 487.6; found 488.2 (MH");
25 2-[2-(2-{1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl]jethyl} -
3-(2-methoxyethyl)-3 H-benzoimidazol-5-ylcarbonylamino)ethoxylbenzoic acid
~* (Compound 194);
3~(2-{2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid (Compound 185), MS (Biolon)
30 CyHyN,O, mle calc 540.6; found 541.3 (MEH®);




2-(2-{2-[1-(5-guani di no-I H benzoi m dazol - 2-yl ) ethyl ] -

3-(2-hydroxypropyl)-3H benzoi m dazol - 5-yl car bonyl am no} et hoxy) benzoi ¢ acid

15 ( Conpovmos/ds28 , M5 (Bi ol on) C30H32N3@4 nic cal c 584. 6; HOMWSY7TREHIA

(2% ( 5- i ni dazol2~(2-{2-f1-(3-puamidinerl Hebeproimigazpb-2yflethyd]l-3ré2-mythoxyethyl)-

N[ 2- (2- met hoxyphengx f 3H- benzoi m zoIe 5 boxam

211, N6 3Hbezpmg p%%fs Whearoiphobapeevuaid CatRmdapsh gpolon

2-(2- {2- |)ethyl]-3 -methyl- 20

3H (b ngm Lnb ﬁz’éﬁgl@ yl car ony?anl no {geth XY) be%zél C )a/dd (Corrpoﬁnd 212), M5

(ZBl[i og) d IZC? {ﬁlz | H %wﬁdin@-agi:bm&nﬁd trl?d)@n 2.(% h propyl)

- i m dazo enzoi m az e nme

N- ( 2- pﬂmenoﬁfébm;m%lmieﬁﬁ'&maﬂ ﬁ)be%’h‘?/ Héd ?‘é?fﬁmi{v!ﬂo‘%é‘ﬂs (Biglon)
H2 7N/ d 506. 2 25

(2 |(g ?2)[1({39}‘1?%%32’8( %9%2?% enzol m@glz{atognyl ) et hyl ](NH)

| H b

enzoi m dazolzégz- fﬁgilﬁﬁidhﬁdﬂlnfl}mmmmmnbyaemﬂl](mmfupcbp&lﬂ) VS
(Bi ol on) 9H2SN/04 rfe cal c 535.6; found 536.4 (

ethyl 2- (23 mbm(rmdgmlrﬁ-mlcmbonﬂampz}sﬂwn)bmmqagld IG@rann%i%Mﬁ(Bmlon)
3Hb 4- et hyl b t Co d
215) . WB SO BRIl SOOI 552, 77 found 563, 5 (W)
WO 98 5275 2-(2- {2-[1-(5-1m1dazolz1-y1-3-methlyl-SIiﬁenzomudazol-Z-yl)ethyl] -3-methyl-

PCTI US97/ 21849
- (5- guani dlafbbéﬂtohnrdamM-NMtHonglamn)Q}pﬂlpK}')bsnmc agid (Compound 199), MS (Biolon)

benzoi m dazol 5 car bo t hyl benzoi ¢ acid (Conpound
216), Ms Gl é!’ alé%oﬁé&%ﬁ@?%m 6; found 555.5 (MH);
2-[2-(2- %]-(%- {2-[1-(5-imidazol-1-yl-1H- benzonmdazgl-Z yl)ethgl]—3 (2y-hydroxyprop¥

1
(1[5(1|mnoet , 6, 7-tetrahydro-1H i m dazo[ d|n2yfethyl
3H- benzoumdazol— -ylcarbonylammo}ethoxy)benzom acid (Compound 200), MS (Biolon)

7-tetrahyd d I bonyl th b t
bind’ NG WY A A R
L{2-[5- (N ey Ty K%Br%)mq hydroxyiminojefhyll 4, R S
enzoi mmmidaﬁoMLS;a]ppnd;d-z\-&l}leﬁg))e:i -rethylbenzoat e (Conpound 218),

? ) {13H-P5n£0ir?lll_cll?’a}zcl;llzg-§rlcglrbeon§r alm(?ing]5310xy}bfe%g agl %Comg@d 2(}8

t hyl ) -4, _hyl
3I EHBngﬁl fgpz opylejtﬁ%lll Ef:{'ﬁ gpﬁggazdé{ﬁgmﬁdcar oonﬁf‘g%mn%l?éeﬁtlﬂ% ylﬁ)‘hgfzo?/c} acid
ECOWDQOHd Z.ﬂﬂ-benzoxmldazol\rﬁyvldaﬂm ta)mﬁB}G:lﬂsn)de]:ﬁzmdte(@mhpmﬁﬂEOZ), NS (Bibl&BS. 3
1-

[5- (1-i mi GoHsND) m46 53165@ %ef"ﬂ’ﬁﬁ?ﬁ? & (VH Yini dazo[ 4, 5-c] pyridin-2-yl]ethyl)
o ound32r2r8§ hy %_Pf_%?i_%%_“”mlogﬂlﬁ)%’gmgmdg&) 4- et hyl val erate
-{2-[2-(1- ﬂiﬂnidakbtdmd]@ﬁmmwmm}yl ]-4,5,6, 7-t et rahydr o-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-ylcarbonylamino)ethoxy]benzoate (Compound 203);
25 MS (Biolon) CysH;¢NzO, m/e calc 549.0; found 548.2 (MH*);
ethyl 4-{2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3 H-benzoimidazol-5-ylcarbonylamino}butyrate (Compound 204), MS (Biolon) C,sH;,N;O; m/e
calc 490.57; found 491.3 (MH*);
2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl}-3-methyl-
30 N-[2-(2-tetrazol-1-ylphenoxy)ethyl)-3H-benzoimidazole-5-carboxamide (Compound 205), MS
(Biolon) C,sHxN,,0, m/e calc 564.56; found 565.3 (MH*);

¥A5§;m

Nf\wN/—\/-\l_\'—v-'
o%}
NO TN

—




|mdazo[l4 5-c~pyridin-2-yl) et hyl) - 3-met hyl -

benzoi m dazol - 5-yl car bonyl am no] et hoxy} benzoat e (Conpound 221);

1- (1 H berw@P®#E5 0l - 2- y| ) et hyl | - 3- net hyl7SN- [ 2- ( 2- met hoxy phrovogdrtibad | -
benzoi m dazol e- 5- car boxam de (Conpound_222), M5 (Biolon) C27H27N503 nren
c 469.5; 20 2-{2%@utld[46eingnp 1am1no)-lH-benzonmdazol—Z-yl]ethyl}-3-methyl-

2- et hox bonyl phe et hyl

(o ou i bRt AR R gmin)sfhyeyIhgepic acid (Compound 206), MS (Biolon)

, 6, 7 te rmmgyéﬁwsggh y,carboxyate (Conpound 223), M

| 0 S, YN, (28H32N3s5 rne cal c 5g 2 found 561.3 (MW

2- [1 (5- guan|etl1yld—(QI-{ZSEln(ﬁegummﬁma&[lHZ:W?mﬁgdo}-ng}nﬁhyl}B-mﬂhy}-

be?ﬁf' it bemgiomidiasi-ioaho R et nbibettiosts, S r A Both Ms Bron
1-[5- “c%%%&&%ﬂ%ﬁ&imﬂ%}m m dazo[ 4, 5-c] pyridin-2-yl]eth

rret hyl - N-12- ( Z-{2{2-§1~ @-ghmﬁﬁno&ﬁb&dmﬁind%ﬁby@ﬂhyh]daneﬂhylﬁ car box am de
( Conpound 2252) M5 (ESI) C28H31IN, 102 mie calc 553.6; fo
(MN; 30 enzonquagqipi—ulﬁﬂbonylammo}ethoxy)lsophthahc acid (Compound 208), MS (BloIon)

2-(2-{2-[1 | -2-yl)ethyl]-3-nethyl
3I—IE beilzoi[ m@ﬁﬁ@ %érﬁ/ alirm&?l&]o Wenzoét)e (an%)ound 22%), VS
S\g 8:3;1’9‘1%275 4-(23@‘—?13(4.7 Qéanidlhe-l@bmzﬁﬂﬁldazolfmyl)@thﬁ%dﬁeﬁhMﬂ')

PCT/ US97/ 2mfgenzonmdazol-s-ylcarbogyla{nnlo}Fsmeq)henmm aeid KGpmpaumi 209), M& Biolpd) o-

gri-mlsrhgﬁ-zﬁl!‘?zzé{‘%@e“ i E‘f é‘f%ﬁetﬁg’*/@/#%]t%%{%l—l- benzoi m dazol e- 5- car boxamni de

Empound 227), 2{2-{2—51—?5@&1%@&)1[%&6%&1@22-9)‘)%91310 553.59; found 553.5
-im noet hy | 3-(2¢hgirexypropyl)-3Hyhingoimidszel-Sadeqriomylaming) ethoxy)bengojoddid/ | ) - 5

?CO”ﬁL o A5epteound 2165 RS AT Lol R T Bbisbedl A 553 6

-[1- . .. Lz )
yI ) | H benzoi ni dglzol ﬁgﬁeﬁ%t%y$§%§ﬁ%leﬁd&&2mﬁm 3-fethyl

3H benzoi mlﬂ-@z&-nﬁtl;dnyphhmy)dmlhw&mmyhémhﬁ -em(o@mpnﬁcr(ﬂioﬁ@@)md AH)( )

C36H3[7g7?ﬁp@é‘?lﬂ9)mc T?S’g}&gé 3%@ hyI} 3 met hyl - lelz
3H benzoi m dazolzc_?_}(i ;ﬁ;ﬁgﬂﬂl@ﬁbqq)gmﬁgﬂzg 5221]_(53; ,%"\Q/E'?Pound 230), Ms

(Bi ol on) m e cal c 525. 6; foun
2-[2-2@- { BH-Eex@anmdamia‘chﬂhmyh@nd}ldthmyhnmm acid|(Campbiind 212)} MF (Bidloy) -

CBi of ony 1o Atieds i gas, bg%%&i%g?ﬁi ?Sﬂﬁﬁi ss0.8 My
(i (36 {72t Ea%rahydﬂglag g“?o OA IHS’I pyr| c Qhﬁ;r%/proao}y) benzoic acid
(

S EELR L BT
o -

——~ =

=3

WS NTWBTSRENNO WNW T

Cg mpound M-phenoxyethylVBH—BeMmmidaﬁﬂaﬂgéMMﬂe((&&hpoﬁﬂQ 18, ME@Bitdom31. 7

MY C,,H,,N,0, m/e calc 505.6; found 506.2 (MH");

25 2-(2-{2-[1-(5-imidazol-1-yl-1H-benzoimidazol-2-yl)ethyl]-
1H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid (Compound 214), MS (Biolon)
CysH,N,0, m/e calc 535.6; found 536.4 (MH");

ethyl 2-(2-{2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbdnylamino} ethoxy)-4-methylbenzoate (Compound 215), MS

30 (Biolon) C;,H,,N;O, m/e calc 582.7; found 583.5 (MH");



2-(2- {2-[1-(5-guanidino-1H benzoi m dazol -2-yl)ethyl]- 20
1,4,6,7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5-yl fornyl oxy} et hoxy) benzoi ¢ acid
(Conpound 29R%) 98/45275 M5 (Biolon) C2, H28Ngkb n/e cal c 532. 5BCTHIFALERR3. 2
(); 2- met hoxyet hyl

2-(2-{2-[1-(5-i md {ml[1.(5-ghaﬂx&inbadibermodnziatem—yl)qthyﬂ»,zl—me@yhet hyl -

3H benzoi m dazol - 5-yl carbonyl am no} et h034¥ ﬁﬂ’at & oundgggézl 6
(Biolon) benzoimidasmabSiyicmbombarsinp sethery) ). M

I sobut yl 1; m azol 2 yl)ethyl]-3-nethyl -
3H benzoi m@‘ﬂ%}ﬂ%»ﬂ(@k%{{ﬂgé‘&s ac')}géfchox ?gen-zoaﬁe (Conpound 235), M

(

Bi ol 6,73 o-16Dfmid din-2-yl]ethyl}-
l( g ﬁg% noxyet ho@ﬁﬁ?w%l%ﬁwﬁ%-‘ﬁ@ tetrbRydr atdfi5}c]pyridin-2-yl]ethyl}
(

2-{8-[1- Lgﬂmmmmlylazoimsgﬁpmxmsddggboxylmx@aqmqy]benzoate (Compound 217),
thyl -3H- b i i - 5- I b t Co d 236
S0 (8 D CabdhR el S SIERE B S0 B GS1 S Ry

WO 98/ 45275 -(2-{2-[5-(N- dino)-¥A-benzoimidazol-2-ylmethyl}-3-methyl-
PCT/ Uso7121849 iyl 2-2-{2-[5-(N-pethylamidino)-TH-benzol yimethyll-3-methy

2 (2-(2-[1-4: be?z%i&ﬂfdzoﬂ:ﬁﬂledr%ﬂy@mng}gthta%bmogtfX@E:nggol}ndgz}?,tzzﬁ% (onl\fltsm)
enzoi ni dazo yl carbonyl agi ngle enzoat e npoun

(Biolon)  CsHyNaQumskao s> # %‘&8é E&Vé& 3f ound 605.4 (MY

2- | Hb l. a2 . 2. -

1 2- (8 oo 2. o GRYAR ST TR SIET Ry e pidazoli - clovridingp-yllethyl)

]pox a(T de  3.(3-sulf6ieppIy-3d- Bﬁ&b:mﬂ&dl&ﬂbﬁbbnﬂﬁﬁﬁ%ﬁ&@]hémomm (Compgound 219),
ound 494.5

- (I H- benzoi MsdéﬁlGIWQCydﬁséﬂiQplq‘/ﬂ?@mmﬂ found 6383 MHok ophenoxy) et hyl ] -

“(1 ¥ benzol m daz S0 ETRT RuSRBBRE S it Lkl ey 2 -

2-
2-
3-
(%)

3H-benzoi m 4544het- §H1b%ﬁ£tﬁf£ﬁ’dﬁzdﬁs iy laehind}2d -methylvalerate (Compound 220);
2-[1- (1 H benzoi m dazol - ) et ha(rh}) rret hyl - 0“(12 I sopropoxyphenoxy) et hyl
]- 15 3H bennﬁlyﬂrilddz[al-(é &-0 bxfkﬁx:agn{mewa &62741:; ahydro1 Bj ol on)

??[B%Trfge%m%? "1 Wr?%?ﬁ@?ﬁ‘ﬂﬂy'ﬁéi‘%g“m [ 2- (2- et hyl phenoxy) et hyl ] -

3H b d of
Srre7Ne0s. o cagﬁﬂ’%ﬁ ﬂmm@gﬁ%ﬁﬁ@%g&%a%mwﬁn& 1) on)

2- [ 1- (I H benzoi mZe[elz(le—lzergzbﬁtmdh;dl-]lﬂ)mlhﬂmﬂhg'lzl\@(@-@tm%hMW@WT]
e o GRS TR R ishuad o), WS (SR O G, B 5

cal ¢ 483. 2;

2-[r-( gua%‘gidqf?d oi m-dazol - 2-yl) et hyl ] - 3- met hyl -
N-[ 2- (2- met hoxyphénoxy) ef hyl ] - 3H benzoi mi dazol e- 5- car boxan de é npound
244), MS QB@Zeéthmycmwmymléalle(ésmn@m-wmgm qqhayyl)ethyl]-

1,4,6,7-tetrahydroimidazo[4,5-c]pyridine-5-carboxyate (Compound 223), MS (Biolon)
C,sH3,N;O; m/e calc 560.62; found 561.3 (MH");
4-{2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
25 3H-benzoimidazol-5-ylcarbonylamino}butyric acid (Compound 224), MS (Biolon) Cy3HysN;O,
m/e calc 462.52; found 462.8 (MH"); ,
2-{1-[5-(1-iminoethyl)-4,5 ,6,7_-tetrahydro-lH-imidazo[4,S-c]pyridin-z-yl]ethyl}-
3-methyl-N-[2-(2-tetrazolylphenoxy)ethyl]-3 H-benzoimidazole-5-carboxamide (Compound 225),
MS (EST) CpsH,,N,,0, m/e calc 553.6; found 553.5 (MH*);
30 : isopropyl 2-(2- {2-[1-(5-imidazol-1-yl-1H-benzoimidazol-2-yl)ethyl]}-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino}ethoxy)benzoate (Compound 226), MS (Biolon)
C;;Hy3N,0, m/e calc 591.3; found 591.4 (MH"); '



ethyl 2-(2-{2-]1-(5- guani di no- | H benzoi m dazol - 2-yl) et hyl ] - :
1,4,6,7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5- §|7car bonyl am no} et hoxy) benzoat e
(Conpound 2¥8)98/45375 NS (Bi ol on) CgH33N904/W e cal ¢ 559. 6; fRAMUSBRISH

thoxyethyl 2-(2- (2-[]. . . .
?Af) H benzoi ni da2ofl-B- Q%ﬂ%ﬁf -éy54%1fér§4hygr°-£1f-imldaz0[4 S-clpyridin-2-yljethyl}-

e R A PP R SR oo 27

ethyl 2-(2MSmibi fv/d bhlb 653.69fotind 553.8-(WIHRdi yI ] - 3- met hyl - 30
3H benzoi m da%ﬁgzgﬂgﬁgl am n éet hoxy) benzoat e (Conmpound 247

(Bi ol on) (lmnombl)ﬂaﬁ 75malwdrq-anml%s[415-(=}wndm-2-y)1]ethyl}-

(- 115 5. APy hE-R i ol pheno S ety L brpraimigisrgler; parboxamide (Compound 228),

3H benzoi cid (Conpound 248), M
o orory " MSEE SR O. o BT TR | (oL 248

(2 [1-(5-guani di rcgelbhb:tyé B3+ {2 albeimidazpl-| ety Hbexzgimidazob aryitlsthy}} -Bmetbyls) et h
Ul of on) | 3 fenpimidazor- r%an%enﬁ"é‘é% ameons s pound 224, s (8D Qadr. o,
1-

5- guani n Zsquﬁ+ I ethyl]-N-[2-(2- carbam)l
4- E:hl grophgrr&{(g)ga%ce%t:;lz?l hy -SIJ- b)enzo?/m] dazE)I eE 5-car boxa?/n de (Conpound
12150)hl 10V5 {Zgﬂ-(aL{lnDS-(Mm%hylﬁmmwgdlﬁBMgnfdamlL eﬁ-ﬁllldthﬂ}(lilwﬂethyl-o ol

chl oro- ani di no- nzQj m dazo et - net
3H benzoi m3 EQHZOH bRy ﬁ'é‘}mé? B&)ﬁ#ﬁb”ﬁ%ﬁ%ﬂ @"Hg‘{‘@géﬁbhiés ﬁ%’ﬂlgn)l\/s

Bi ol .575. 2
.531:& 8?2)2 5{2’?’@[@) %esg%géﬁff%ﬁ‘gsgip enzoi mdagol 2-yl)ethyl]-3-net hyl -

3H benzoi m dazol2-B-@- fla[ B (Irithinoethplrmine)dH-bemaimidascl- 2yl Ehpl) B+aktidd2) , MS
(Biolon) 15 [err]. mMe calc 575.0, found

SH beqgoi 1 S¢bberzpirpidagl: 591/:1&14; enwamm@ﬁhﬁ&ﬂgmze&%ﬂ%?amﬁlgdﬁéBWm)
(B Co 253), M5
CE orlRy e GBI IR0 5 pi (Corpound 299

4, 6-di Ch' or 0- 2- (2¢3-{2f1-(5-guanidino-1H- benzomndazol—z-yl)ethyl]-
1- (5-guani di no-| H benzoim dazol 2-yl)ethyl]-3-nethyl-_20
3H benzoi nilehé.drtesalydeeiridazplbriciyridinéyoaskonyd) Péomlbep@aﬁp@dr(@omnynd R32),

> (5 (2 (1 NS IOt G it ot e £y ke T

3H benzoi m dazolze(ﬁ y 4 ¢ V\s);) Mﬂbhﬁhﬁﬁhﬁiaﬁml t(lﬁgmpound 255), Ms
(Bi ol on) [err] e calc 511.6; found 512

- (5- gznam dilsb6, 71%2@%%5—&%@@&”&@3%&% b@nzoelzaple Eomponpd [233)
3 (2111 el sichan ol o fudealh A BT aAY 1Y T ety
2-methoxyethyl 2-(2-{2-[1-(5-imidazol-1-yl-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 234), MS (Biolon)
. C43H3;3N,0, m/e cale 607.3; found 607.4 (MH*);
25 isobutyl 2-(2- {2—[1-(5-imidazo_l-l -yl-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)Benzoate (Compound 235), MS (Biolon)
C14H;sN;0, m/e calc 605.3; found 605.4 (MH");
2-(2-methoxyethoxy)ethyl 2-(2-{2-[1-(5-imidazol-1-yl-1 H-benzoimidazol-2-yl)ethyl]-
3-methyl-3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 236), MS
30 (Biolon) C;;H,;N, O m/e calc 651.3; found 651.3 (MH");



5- car boxam de (Conpound 256), Ms (Biolon) [err] me calc 664.8; found 665.4
(M)

2- [ 1- (5- guama9ams275H- benzoi m dazol - 2-yl ) et A§1 ] - 3- net hyl - N- { 2(TA)S97/218% 0-
30 3, 4-di hydr o- 2H qui nazol i n- 1- E/I ] et hyl }- 3H benzoi mi dazol e- 5- car boxam de

(Corrpound 257) , butyl 2-(2NB-[( €5 dmidazol- biyl-l Hapenzompidazd-2-Wethylirdemetbgl-2 (VH) ;

5. [1 ( 1+ baRZRsmapimidarel-5-yparbemylamingi ethoxbenzants (frempaysd 21 Hy MS. Biolonyy | -

3H b " ' 258), M5 (Bi ol m |
454, gnzm fTbi %ﬁ?d%%?%ﬁoam%%mﬁ%mm)’ 5-%2- {2E [‘|1O on) terrl mie cale

3|(_|I_ It;l- benzoi (T da?eﬂé-@fﬂb@rxgbinyfl@zoﬁqd}eﬂwt rl]]-3-lﬁethyl- I 0 ( 4 256).
enzoi nmi_dazol - nyl a et hoxy)i.s | i oun
TR o i s e L AL
3H benzoi m azu&i% ’i@ Es)c?ngq?I éfcn%ﬁgﬁ_b& géenzogféqf&ﬁ%gﬂggp%g& g

(Bi ol on) [2e01k HJIS@zﬁﬂxhdaﬂ&—yﬂ)eﬁiﬁ]ﬂdn&ﬁﬁ—n[2-1(&1)ﬂuoﬂdi)henoxy)ethyl]-
2-(2-{2-]1- Sguanldlno 1H benzoi m dazol - 2- %)Sth yl]-

1,4,6,7-teB WWM%@{WWWWK@WW@& nyl ami no) et hoxy) benzoi c
a

(

gﬂi;'. ( Conpqun ¢ 6EHbimilErct 3R} RiYn-b Shdthy 2 (3 Huorsphefoxy)AHPH- 531- °
§01H' AEAB&Rbimidazd1eSLdathiokamidé (Cofpvhhd D4g)2- ( 2- met hoxyphenoxy) et hyl | - 3-

3H benzoi m dazol e- 5- car boxam de (Conpound 262), MS (Biolon)

me calc 42;11-(5& bmmmldamlrﬂevl)ﬁmymS(mykN-[Z( -isopropoxyplzerjoxy)ethyl]-

RS S el oo oM RN

] m e ¢akdd 49 6(1\/[1-14)87 54 found 488.1 (MH);
(5- |mdazol 1 yI - 1% benzoi m dazol - 2-yl )ethyl ]-3-nethyl -N-(2-tetrazol -1

ét hyl)- 20 Z-Bkellﬁéhmpmmm2e)glﬁt§g]-genahyw [2d@@mmethylgha@®iy)ethyl]-( ESI )
r] 4
Rt hyé?%ﬁ ohidatpleSrethesaRids G onmorp P MS @iol) ki onisalafiy

rret hyl - m;pl e- 5- car boxam de (Corrpound 265), MS (Biolon) [err]
e ca c 485°59:”found 486.3 (MH); 25

2-[ 1- (4- ani nobe rzsz(aﬁbbexao;mmamyl)dthﬂp—:s(xﬁemyt-Ne[zxammhm)emﬁ]-rret hyl -

2?5F)gg;zm m gFgol e: 5- carb xa%&o@%%%n g%):?&fé Isrd]m)ﬂcalcfd:sz

—hl—l\<

awl\)

H-benzoi m g ﬁ&m %—
6- [ 2- ( 2- met hoxyphenoxy ét hyI car bam)yl]benzm m dazol - 1-yl } propane- 1-sul foni c
acid 20 * 2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-

N-[2-(2-methoxyphenoxy)ethyl]-3H-benzoimidazole-5-carboxamide (Compound 244), MS
(Biolon) C,sH;oN;O; m/e calc 526.6; found 526.8 (MH*);
ethyl 2-(2-{2-[1-(5-guanidino- lH-be_nzoimidazol-Z-yl)ethyl]-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-ylcarbonylamino} ethoxy)benzoate (Compound 245),
25 MS (Biolon) C;3H;;N,0, m/e calc 559.6; found 559.6 (MH");
2-methoxyethyl 2-(2-{2-[1-(1 H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 246), MS (Biolon)
- CyH3;N;O, m/e calc 541.6; found 541.5 (MH");
ethyl 2-{2-{2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
30 3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate (Compound 247), MS (Biolon)
CroH,oN;O, m/e calc 554.6; found 555.4 (MH*);



30  (Conpourd 267), MBS (Biolon) [err] fie calc 577.66; found 577.4 (MH):

81 3- {2-[1 -(5-imdazol-1 - 9-IH-ben20|mdazoI 2-yl)ethyl]-
[ 2- (2- met MRYARADXY) et hyl car banoyl | benzdi dazol - 1- yI } pr opBEEUSYHIB4%NI ¢
i

2-
K/H?' ( mnpzqffzgﬁgﬁg-guamd& ! - Beaotet erdraLol"ﬁ-yl)gt%yﬁ Ly found 644.6
H! ﬁeggm{ rln é‘%eo fd(%garq%% ; et Roxy :enzoellst: gcl%{g):ﬁﬁ'xgé‘ﬁﬂ g’) , l\%ﬁowﬁ)
Bi o

z

I on) C, Hz,,NL@.{m]e cmiesmads doﬁﬁﬂsa& (Mbl?i)]d 570.5 (MH);

yI 2-[1- 25 I m dazol - 1-yl - 1H benzaqi azol et hyl ] -

2 2 L iy bt et Feh g e SR 2 Geatipmaipheno e tostls
| o

) 11 3(‘11%‘;;%1} rﬁ%ﬁ‘%‘g@ g ﬁe?: ﬁaéni?fé%oﬁﬁ)%ugd ﬁ%j), M81831010n) CZSH”N,%,Me

6 7- tetc%m@mmgmj pyri di n-5-yl } - 4- oxobut oxy) benzoat e
npound 271);

[1
yl
5-

i
n
4,
Bi 0
(4

4,
CO
-[1- (I H ben20|21‘[Hﬁ%gvamdlpv‘)l&mmdﬂmé‘zﬁlﬁﬁhﬂk%Br@rwléﬁimi[lﬂ 5-c] pyridin

E i dr %O%P%i%ﬁﬁ B %ﬁ 1@}%‘[‘} o t’azo -carggxamﬂe %éor}npound 250), MS
(

N- (2-napht *tBiomh m,m,@m&lésmm%wm@(mﬁoxam de (Conpound 273);
N-[ 3- (2- et hoxyp eny prop (5- hydr oxy-

1H bed@oi mi dazol4-2h19fq-2-t(2r3(12}[1—:(5-gmemﬂyio 1H-benzomndazol-2-_yl)ethyl]-3-methyl- .
g; E ezégl gn d gxlxz%n?nqcaag,lﬁg-y o&yl(dnmrlg)}o ;b%ﬁ%éic gc%d&éh%p%&d £? {),r hé ricrdonsd ©

N (3-(2-bute |
((5 h3(/dr ogy ?%f@eﬁ%éoll)rﬁnfe azoglﬁ?g%/)l d5 5 (Mgl?rbt hyl - 20

3H benzoi m dazol $emonﬁ24{m{artﬂc(é-guﬁindnmuﬂd-bzﬁﬁ)xmxdeﬁo(-ﬁy@bm]]é-inbthyll- me calc
525. 65; found 5

211 -(5-hydr oxy-
Th benyoi m%gpzognﬂa;@lecPrbgnM}ethoxy)b[enzoig acid (Compound 252), MS (Biolon)

N[ 3- r I Ie 5- car boxam de ( Conpound
27%5) q%/ISIO Q%Oﬁng'm%% Q'ijrﬂs]og??‘%%c%?c found 512. 3; 2(5 ™

2-[ 1- (5- hydr oxy- @bhlbmnzqzmze[a:(slguamuin)oemwehz&hﬁc?azbﬂz(ybeﬂiyljt&h:ethyl-

[1, 2, 4] oxadi azol - 5- yI ) phenoxy] et hyl ) - 3- met hyl - 3H benzoi m dazol e- 5- car boxam

de ( Conpourid-penzoimi oluﬁsytcermh}mlg%}temoxw@nwp @c@iﬁompomm)sm @jolon)
S i SR g, daror -2 ) et L% e
[err] m 30 C a4, 6-dichloro2-{2> {2\ i1 -E5! pudnidino-1 H-benzoimidazol-2-yl)ethyl]-3-methyl-

20 3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid (Compound 254), MS (Biolon)

C,sH,¢N;0,Cl, m/e calc 609.5; found 609.1 (MH*);

ethyl 2-(2- {2-[1-(1H-benzoimidazol-2-yl)ethyl]-3 -1hethyl-
3H-benzoimidazole-5-carbonylamino} ethoxy)benzoate (Compound 255), MS (Biolon)
C,oH;NsO, m/e calc 511.6; found 512.2 (MH*);

25 2-[ 1-(5-guanidino- 1 H-benzoimidazol-2-yl)ethyl]-3-methyl-N- {2-[2,4-dioxo-
3-(2-trimethylsilanylethyl)-3,4-dihydro-2 H-quinazolin-1-yl)ethyl}-3 H-benzoimidazole-
5-carboxamide (Compound 256), MS (Biolon) C,,H,N,,0;Si m/e calc 664.8; found 665.4
(MH?);

B 2-[1-(S-guanidino-lH-benzoimidazol-2-yl)ethyl]-3-methyl-N- {2-[2,4-dioxo-

30 3,4-dihydro-2H-quinazolin-1-yl]ethyl} -3H-benzoimidazole-5-carboxamide (Compound 257),

MS (Biolon) CyH,sN,,0, m/e calc 564.6; found 565.2 (MH*);

6-
a
(
2-
3
(
be
1,
(
2
1,
(
{
2

2
5

)



82 2-(2-
{2-]1-(4-fluoro-5-hydroxy-| H benzoi m dazol - 2-yl ) et hyl ] - 3-net hyl - 3H benzoi m
dazol -5- WO 9845278 ar bony| ani no) et hoxy) ben®®i ¢ aci d ( ConpourRETIUSH21848
(Bioron) C27H24N50,F me calc 517.52 found 517. 4;

2- (2-{ 2- [ 1- ( 6- f K bEbengeinmidazol-LryDethyl- Ml &42-syanophenaxy)eihyll-3-methyt- - 5

(Bi ot on) Cobremraigezele->SatbnRgmig| Coapiind A4 SR BAP NG e M 454.5;

2-(2- 2-]1 fdcdqr hydr oxy- | H benzoi m dazol - 2-yl) :
S

et hyl

etyl]-3-ne ! m dazol - 5- yl car bonyl ani no) et hoxy) benzoi ¢
aci d (Conpound 382){2-[¥K 1 baizoimid@d-22yl)dina]-eethyl- ¢ 517. 52 f ound
517.6; 10

. .. .ethyl . . . .

2. (2- P2- [ | 3Hbemzeintidaral-S-yicuhemayineethorpisepkthalicacid (Gompaund 259% M3 (Rinlon)
3H benzoi m L +5- Vd. a1 t benzoate (Conpound 281), M5
(Bi ol on) %myﬁ%%%'i?ﬁ%ﬂa?%?é‘w)sﬁ found 563.9; and
:2%H§ ﬁ (2-1- é 4, SFc%fﬂllbmbﬁ{D&hdwl mﬁi(ﬁbwgﬂg{-bémm 1 dazczllya-}'k)ethylﬂﬁ-m;ﬂhvi-t I I\/S

enzoi m dazol - 5-yl car bonyl ani no) et hoxy) benzoi c_aci 0
(ESI) cz9Hzmmﬂgzow-m@be@ylénlalsé'?@mbmos@d%mpwédcg%’ lkl’&d(B“glz"%Ab
28/ 45273  CuabsNO; me calc 585.7; found 585.4 (MAS; - SANPLE 13
In viigo Trypta L i 10i5- beamid e SAF-b imidazol-2-yl)ethyll-ypt ase sol uti on
(609/frﬁ_) was przg(azr{gdlllbgl [ séol Vi ng etnrzgll;r)?laaszg pu};_?ef i)g:(rj fromhuman 5 | ung
or skin ti 4346 7geteghydeimidazobt,S-alpysd-Snxlcarbenylpmina}ethoribenzojc agid obt ai ned
from comercgi al G ) CN ,Bi Lda| A i fornia,
A hons. Ros6apRROBRENBRDEGoIoR FraflaM0l e CAE33F S, BunlsH ST (o' ot
m xture conpri Sisg. 1l Emih'.tz NS ethoR@phiénoxd)dhyl]-3-methyl-
Cad 2, 20% gl ycgpgl (lﬁMggﬁg\#ﬁﬂ epari gﬁ“&ﬁ%’sﬁ r%(fezqul S?fponn?:ont alyr]n nm62r¥1\/l
synt heti c 3H-benzoimidazgieiSearaxamide (Gomund 262), S (Biokem) inﬂ'&éﬁeQﬂB/e@B?Ca"rMQ
from Si gma. Test_ 1 Compound sol utions were prepared by diluting a stock

sol ut #¥n (fOWﬁi‘Eﬁl-‘?wr’:orrpound in 200 I gL of di nethyl sul foxide
(DMBQO)) by ten- fﬂtlq(ﬂ-ﬁﬁ&ogﬁ?-%&%fd%ﬁol(ﬁyﬁ&hirﬂim-ﬂz-(Z-Efr_ieﬁioﬁ‘ﬁ)henoxy)ethyl]-S-methyl-

3H-benzoimidazole-5-carboxamide (Compound 263), MS (Biolon) C;;H,eN;O5F m/e calc
487.54; found 488.1 (MH");
2-[1-(5-imidazol-1-yl-1H-benzoimidazol-2-yl)ethyl}-3-methyl-N-(2-tetrazol-1-ylethyl)-

20  3H-benzoimidazole-5-carboxamide (Compound 264), MS (ESI) C,,H,;N;,0 m/e calc 481.47;
found 482.6 (MH");

2—[1-(4-hydroxy—1H-benzoimidazol—Z-yl)ethyl]-N—[2-(2-methoxyphenoxy)ethyl]-
3-methyl-3H-benzoimidazole-5-carboxamide (Compound 265),- MS (Biolon) C,;H;N;O, m/e
calc 485.59; found 486.3 (MH");

25 2;[1-(4-aminobenzoxazol-Z-yl)éthyl]—N-[2-(2-methoxyphenoxy)ethyl]-3-methyl-
3H-benzoimidazole-5-carboxamide (Compound 266), MS (Biolon) C,;H,;NsO, m/e calc 485.59;
found 486.1 (MH*);

3-{2-[1-(1H-benzoimidazol-2-yl)ethyl]}- _
6-[2-(2-methoxyphenoxy)ethylcarbamoyl]benzoimidazol-1-yl} propane-1-sulfonic acid

30 ©  (Compound 267), MS (Biolon) CyoH,N,O¢S m/e calc 577.66; found 577.4 (MH");




(pH 8.2), 50 Nacl, 0©OrM 0.05% pol yoxyet hyl enesorbitan nonol aurat e
( Tween- 208) ; and zinc chloride, 150 jiM and then nmaki ng seven
additi onal tW@8¥45235 d dilutions into 10% 81 DVBO i n assayP@TUSeN218495

Aliquots (50 ILL) fromeach of the eight djlutions of test conpound
sol ution were add&&l1-(5-imidagal-1odpf-herzoppidazol-2ryRe®gllnel | U bott om

mcrotiter eofrz.a(é ,{Ee&é’?@%‘%&’éﬁé@wﬁ%a&%@]ﬂéﬁl &ﬁ%?ﬁ;}fo?)ag -1-sulfoffid 4Bid"e! |

and the sol our at “room npera ubstrate solution
(25 jil) mpotfb268) ders (molbﬁ) c;zag,u,ot&nea 310643 921 found 6a4.6aMHD e
mcrotlter es were i medi at e% transferrred to a UV MAX Kinetic
M cropl at e Readath;(l ReRe(@tf 1a]1-Rene ewemﬁhwwgnydmlﬂfylmhyl}-Brmethyl-

-

For T ae SHbonblaEateS g e RER AT oeatsed) NS TRR0RT"! o

the progre G Smdeald 58966 found 570. S program(BatchKl; Petr
Kuzm c, Unlsg;’i%lgriuIKI f of cW sconsi nounl\/adl son, ). Apparent I nhi bition

constants (K,) vhenwldaﬂle(ﬁl-mhéatol—rlQ{hltH‘*bermoh;lichtpiFZ}gk)ethyl]eurves usi ng
standard mat hemgt i '

desor bed :cln“ SAHETarE %ﬁ-ﬂfp&?mﬁ%&ﬂ@&ﬂm@mﬁ%@?@? My @hinier)
ski t he (9 F(?gmfe%m %&%Wdl on were teste or tryptase

i nhi bi tory &tV 1, K =0.09jiM Conpound 12,

K, - 29g/ OOWDOUI”sﬂh}iiQ;—(4K{2=Ei3gM-benz01m1da£&1*ﬁ99l)ﬂﬂy13-7 K -0.6[LM Conpound 28,
K=0. 00007 i M CO ound 29, =0. 0008W npound 30, K, =0. 0091]1|Vl

Conpound 37,48, @ﬁfﬁ;ﬁm pymidin- ylb4m§wgoxy)benzoatq1gﬁm@
50”808?13' IE\SAO Cﬂnplg?%ﬁ K}lAH %gﬁg%ggl\ﬁ-yﬁ%gﬂ&%ﬁt&gﬁn%u ng’% %%&aﬂé@g}qwé-yl}-

WO 98/ 452754-(2-methoxyphenoxy)butan— -one (Comg:ound 272);
PCTI USM// 21849 Conmpound 102 000071 M Conpound 112,

K, =0. oooong Corffoguaniding: | Haengomudagol2-yimethyl)-Conpound 116, Kj =0. 0061gM

Corpoypd 1 4,126, K&=0 00 ound 127,
5. 886, 1 Bty bingd B b AR itink S A (Compoung TR

Compound 132, K e - P BOSLAR MM - rﬂ&ﬁy-
K=0. 00021i M @nﬁﬁﬁ% gnggwﬂ}g_gng%ggn !\/?13%0%?53% 182, K, Bazol 2 AR !
Conpound 18H- bWMIMS-mm@ qu.lﬂ@mhg\ﬂs I(BIWdNRBBWe calc 497.62;
K =0. 008i M4 407 4, COMPOUNA 249, K, - 0.0007. LM - Compound 250, K. =0.0004j i M
Conmpound 289un4&¥%0008t t M and Conpound 252, Kj=0.0004,uM 10

EXAVPLE 14 N-[3-(2-butoxyphenyl)propyl]-2-[1-(5-hydroxy-1H-beaR 8RR dMA Sy INthf BB hyl-
20 3H-benzoimidazole-5-carboxamide (Compound 275), MS (Biolon) C,,H,;N,0; m/e calc 525.65;
found 526.3;
2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
N-[3-(2-propoxyphenyl)propyl]-3 H-benzoimidazole-5-carboxamide (Compound 276), MS
(Biolon) C;,H,,NsO; m/e calc 511.62; found 512.3;
25 2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl}-N-{2-[2-(3-methyl-
[1,2,4]oxadiazol-5-yl)phenoxy]ethyl}-3-methyl-3H-benzoimidazole-5-carboxamide (Compound 27
MS (Biolon) C,0H,,N,0, m/e calc 538.1; found 537.58;
ethyl 2-(2-{2-[1-(4-fluoro-5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3H-benzoimidazol-5-ylcarbonylamino}ethoxy)benzoaté (Compound 278), MS (ESI) C,;H,sN;Os; m
30 calc 545.57 found 545.6; |

*J




The all ergi c sheep nodel of asthma was enployed for the in vivo eval uation
of the conpounds of the invention as antiasthmatics. These net hods
have been pwa 9883218 previ ously 15 (see Abraham et al. (1983) p&rTruseeyis4s
Respir. Dis. 128:839-844; Allegra et al. (1993) J. AppL. Physi ol .
55:726-730; Russi et a. (1985) J. AppL.. 8hysiol. 59:1416-1422; Soler et aL
((1989) J. Appl . Physiol. 67:406-413. Each sheep serves as its own
control . Body \Q‘édzgtlltﬁ-(ﬁmuoidﬁ%%rox -1 H-bepsdimiiagol-22y13stisl 1 1-3-awetiaQ-330bétizbing daob 5-
In these studies, mg of Conpound 13 was dissolved in 3 nL distilled

wat er, andyiédisondfimino etony)bebois:acisH{ Camippunst 298), 4S Biokam) SN OF mérgalc 517.52
before, 4 hours after, and 24 hours after antigen chal I enge (total
dose = 1|ﬂ¥m4§-v ). The results of these experinents are sumarized in
Figure 1. thyl 2-(2- {2-[ 16 Rtirol Ry arBBU1 B-bedAoRhidasml RoANIRMES -hrege i n both
the control amf(%tj trial’, the sheep devel oped ai rwa

hyper st es P bpiaidazol-Aiylomonylamsno eboxyheizoan (Cunpand 2EPk ML BiclonF CaHAN.OF
t he concentration of carbachol that causes a 400% i ncrease in SRL;

t her ef or e, még aalecF488ddoynd 545.9;  pC400 i ndi cat es hyper-responsi veness. -
Conpound 13 wasy fD I {60 yifRyAREBinzEinidazol-2-y)EPIR-3-theB S by ffidazohs-
shown in Fi gurz2 wtjﬂll gﬁoﬁ‘gﬂrrr%gﬁlnd rrg?nt ai ngf:lm?aﬁg P ooﬂg?_ "

subst ant i ajlcatbérganiinsFethaxg)beatdieacid (Coinpoundi230), MSH(Biola)«,HuMR&)F oi/e pale 51 h52
units fell to 7 for those animals in the control group. Thus,

treat ment founéhStb&pound 13 resulted in a significant 30 i mprovenent in
air fuincti oyl @3N R 5C gqﬁgngg i -2-v)ethyl1 3 methyi-he
pre\évglx)t inventi%h lgr@vﬁtzoggagganggﬁﬁ s "and ?;mn%%néz?ltniug%zgltzﬁa)t gr]e use?ul for

t he 3 Hi¥efixtimidagdl-Sayldarbomdinino} ettoky)bemasate(€anpowst 281), MSriRickony CyoHyNsOF,
di sorders, particularly those 85 associated with the

r espi r at or y/e eade $63.36fhpd363?: 488 hma, and the hyper-responsi veness phase
associ ated i ¢y GO £ S3ilutFo-7nPdrdRill HitRRadiRiAbIT P hyIfs Bhethyl. - The

present invention is also fecogni zed as providing a nmethod for
treating i BAMbeRpGitkidateles-yioibamytahino}etithixy)henznicacihéfompound 282), MSJESDGwHHNOST,

to treatnent with a conpound of the present invention. 5 It is
to belfindemde elleSithhfoupdd3Bbve description is intended to be illustrative
and not ‘réstrictive. Many enbodi nents will be apparent to those of
skill in the art upon review ng the above description. The scope of
the invention should, therefore, be determ ned not with reference to
t he above description, but should instead be determ ned with reference to
t he appended clains, along with the full scope of equivalents to

whi ch such ¢lfains are entitl ed.



REPLACEMENT SHEET ° ' 86

1. A conmpound of Fornula I:

[err] i n W@ P8/Ms275 nl isQor1; 83 n2isO ,2, 3 or4PCT/USII21843
is 0, 1, 2, 3 or4; A t oget her W|th B cong)rl ses a benzim dazole ri ng
or a 4,5,6,7-tetraydrobenzi m dazol e ring whereinXerr] and

[err] are adjact annul ar nenbers - s a .

het er oat om noi ety sel ected from* I t}ghﬁyﬁ%gﬁrﬁqna‘}\m@& n Rerr] is

hydr ogen, (err])al kyl or hetero((err])alkyl; C
is a beozimdazole ring or a 4,5,6,7-tetrahydrobenzhni dazole ring wheren

X err] and X er r Tryptase solution (60g/mL) wWesprsparsd bmqumgatryptmnﬁedfﬁwmhummg
o0 1 TY R B LA ol e eMcr g pmﬂed%‘am Ko
(oL O il B o S AR S50 tnb gy, s
sel ect ed fr@eorgid, etct, lin aélaantyhixtyre comprising: 10mM 2-N-morpholinoethane sulfomc acxd 2mM
CaCl,, 20% glycerol and 50 g/mL heparin. Substrate solution containing 2mM synthetxc
tripeptide (tosyl-Gly-Pro'—Lys-p—nitroanilide) was obtained from Sigma. Test
10 Compound solutions were prepared by diluting a stock solution (1 mg of test Compound in
200 pL of dimethylsulfoxide (DMSO)) by ten-fold into assay buffer (comprising: Tris-HCI
(pH 8.2), 50mM; NaCl, 100mM; 0.05%'polyoxyethylenesorbitan monolaurate (Tween-20®);
and zinc chloride, 150 pM) and then making seven additional three-fold dilutions into 10%
DMSO in assay buffer. . |
15 . Aliquots (50 uL) from each of the eight dilutions of test compound solution were added
- - to separate wells in a 96-well U-bottom microtiter plate. Typtase solution (25 uL) was added to
each well and the solutions were mixed 1 hour at room temperature. Substrate solution (25 uL)
was added to initiate the enzymatic reaction and the microtiter plates were immediately
transferrred to a UV/MAX Kinetic Microplate Reader (Molecular Devices). The hydrolysis of
20 the chromogenic substrate was followed spectrophotometrically at 405 nanometers for five
minutes. Initial velocity measurements were calculated from the progress curves by kinetic
analysis program (BatchKi, Petr Kuzmic, University of Wisconsin, Madison, WI). Apparent
inhibition constants (K;) were calculated from the enzyme progress curves using standard
mathematical models. | |
25
Proceeding as described in this application or by methods known to those of ordinary
skill the following compounds of the invention were tested for tryptase inhibitory activity:
Compound 1, K;=0.09uM; Compound 12, K;=29puM; Compound 26, Ki=33uM;
Compound 27, K=0.6uM; Compound 28, K;=0.00007uM; Compound 29, K;=0.0008 pM;
30 Compound 30, K;=0.0091M; Compound 37, K;=0.002uM; Compound 42, K;=0.008tM;
- Compound 43, K;=0.002uM; Compound 74, K;=0.006,M; Compound 75, K;=0.03uM;
Compound 80, K;=0.01uM; Compound 81, K=0.01uM; Compound 84, Ki=2:6pM;



(derr])al kylam no, di([err])allcylamno tri(Cerr])al kyl anmoni o,
(derr]-al kyl carbamoyl, di ((err])al kylcaranoyl. (([err])al kyl oxy,
(Cerr])al kytlowguespsbonyl , (Clerr])al kyl oxysdl fonyl, am no, caCiasyr/21849
carbanoyl, ((err]- [err])aryl, halo, hetero(C[err])aryl,

hydr oxy a”‘bqﬁ%ﬁ&&d 10, K,%Qiobmpw Cbml E{)ﬁidilz‘ | 8:#0.00005M; Compound 115, K=0.003uM;
(Cerr])al Kyl'ene or hetero Jerr

lerr] i hyJbmgmmd ms:[ﬁfomﬁum,, meosn 141 5D OBV Copnnouig RGP OREHNS
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B err1 al k FolnBahds! RERGURO2ME ChniBtid 134,020,000} ) al kylene o

phatio or alicycliv noiety conporisin

Lerr] gnd/ CEorhpclﬁﬁn]d ng; Wuwm@mﬁ@rndﬂﬁw@ao OOOSpM;\,QonTp@ﬁgdﬂ 20 004M;
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Rler] is anaﬂacmd\lhﬁ@ﬁﬂlzsmnﬁoom;tm azoly, (N -4)awidiy (N-4)Azolyl,

car b=aoyl , cyano, -(cH2)xNHC(N)e. KCEI)xNH()NROR9. -C(NR)
-C(gnMJ RO -C(N)NROR " or -(CRR 5 NH.- and b=onde to any annul ar

at omm bh an avail abl e val ecoe conpdi sir 1ths or 1, yis O ,2 or 3,
each R I ndependently is hydrogen or ( al kyL each R is independently

(C1)al kyl and each R' mdependentlys}lselmowdegmstbﬁh 3) al kyl or together
W th another R1' and a cabon atomto which both are attached forus

cycl opropyl, wherein any aliphatic or alicyclic noiety conprising

?;Idegg; 11 g 2? : Iyy S ;i’gg%ﬁzﬂ ! t = 961 of E%i}lag %m&ﬁ&eﬁ‘ﬁgr e 57 Vivb L5 hdtion of the

(g -6)al kan?dﬂsgd% Gﬁﬁﬁ%\\’enugﬁh?mﬁm(aﬁ% ATheseythéthodsHiavy been published previously
di (g 4)al kyl cbanmoyL (C14)I| kyl sul fobnyl and hy ckoxg eaoh RL i ndefendent I y
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and bonded 1, GVé dsatdl sy edritfdt.eBod h&OfoP ttiesé NY
B, wherein aﬁ@ﬁpﬁygﬁgﬁ 26%?2{]?&%%%§€2| ng 2 optionally i g y weig

subst i t ut edanintals ranged foorn\A0-30 kitagramsnt s i ndependent | y sel ected from

et e s A8 Rt e

20 total solution delivered as an aerosol 0.5 hours before, 4 hours after, and 24 hours after antigen

challenge (total dose = 1 mg; n =3). The results of these experiments are summarized in
Figure 1.
Twenty-four hours after antigen challenge in both the control and drug trial, the sheep
developed airway hyper-responsiveness. Airway hyper-responsiveness is expressed as PC400,
25 the conc;,entration of carbachol that causes a 400% increase in SRL,; therefore, a decrease in
PC400 indicates hyper-responsiveness. Compound 13 was found to block the onset of
hyper-responsiveness. As shown in Figure 2, this compound maintained the PC400 at
substantially the baseline value of 15 breath units. The number of breath units fell to 7 for those
animals in the control group. Thué, treatment with Compound 13 resulted in a significant
30 improvement in airway function in antigen challenged sheep.
Thus, the present invention provides compounds anid compositions that are useful for the

prevention and treatment of immunomediated inflammatory disorders, particularly those
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88 each R er] independently is (Cerr])alkyl, (([err])alkyl oxy,

(d err]) al ko bsg/es27£yano, per hal o( Serr] al kyl or hydreepusewbibsnded
to any annular atomw th an avail abl e val ence conprising C, and

[err] [err]askfidtéd withitlie tfeé}ﬁlfdto@afdci, ihotudihg hahm]a, dnrthe hyper-responileendss phase]
[err] [er]r gtLerr [err] [err, [errl err] and bond%fito
any annul arasseeidsechwith shromia wtlana, in addition g,3] qrgg rlainifig) QWEQTESGH&}PV@W 1galso

wh
[ erG; ]e I) [n err ]Weﬂ aigrdwgmg a;etléod foe rtre?tf% ! uuno?ﬁqlﬁ% i flan atory disorders that are

susceptible to treatment with a compound of the present invention.

-

5 It is to be understood that the above description is intended to be illustrative and not
restrictive. Many embodiments will be apparent to those of skill in the art upon reviewing the
above description. | The scope of the invention should, therefore, be determined not with
reference to the above description, but should instead be determined with reference to the

appended claims, along with the full scope of equivalents to which such claims are entitled.
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cyolo([err])al kyl ene- -hetero(( er“] ) al IRAPLACEDY het er“ocycl o(Cerr])al kyI ene
and each [err] is indéependent|yhydrogen |, cyclo((err]al kyl, -

pol ycycl o( Cvr 9845275y | het er opol ycyol o( C[ er 8p) aryl , het er oyel Wm)myl
hetero(Cs[err])sryl or as defined bel ow, Rlerr] is hydrogen,
(derr]al kWWEQGLABero(C err])al kyl ; : Rlerr] is bydrogen,
(CJerr]alkyl or together with [err] and R err] fornms ((err])alkyl ene;
any aliphatic and alicyclic noiety conprising Rlerr] optionally is

substijuted wt fpo five substttuents independently
sel ected from ( err]zsxg??y??ndofFo%ﬁl 2l (CJerr])akyl anmino, di(Cerr]
)al kzoylaiio, (C[err])lcrbanoyl, di (C[err])aflcl carbanoyl,

(d er r;)al kyl oxy, (C,[err]alkyloxycarbonyl,
(derr3)kysulfinyl, (Cerr]al kYsul fony)—t
(derr])aryl sul fonYL car bamoyg}y |
nmer capt o and uri edo; and
optionally is substituted with on
i ndependently selected from C(K
hal o- substtuted (( err]sal kyl\¥ n2[err

Rtani no,

i no, hal o. hydroxy,
conprising R err]

(R3)n3 substituents

I di no, hal o,
-OR ferr] -SRerr] -S(ORerr],

-S(O)24err] [err] [err] [err] and [err]. wherein [err]
is as defined above and R err]" is hydrogen,
OptIO Ilym seubstitutted . . (derr])al kyl (wherein
t he optlona %stltutent Is (C[err])ayazino.
nlisOorl, -

8 n2is0,1,2,3 or4;

9 n3is0,1,2,3 or4;

10 A together with B comprises a fused heterobicyclic radical containing 8 to 12 annular

11 atoms, wherein each ring contains 5 to 7 annular members, each annular atom optionally is a

- 12 heteroatom, X' and X? are adjacent annular members of an aromatic ring and X' is a heteroatom

13 moiety selected from -N=, -NR’-, -O- and -S~, wherein R? is hydrogen, (C, ¢)alkyl or

14 hetero(C, ¢)alkyt; _
15 C comprises a fused heteropolycyclic radical containing 8 to 18 annular atoms, wherein

16 each ring contains 5 to 7 annular members, each annular atom optionally is a heteroatom, X* and
17 X5 are adjacent annular members of an aromatic ring, X® is a heteroatom moiety selected from

18 -N=, -NR%-, -O- anci -S-, wherein Ris hydrogen, a group selected from (C, g)alkyl or

19 hetero(C, ,,)alkyl, which group optionally is substituted with one to two substituents

20 independenﬂy selected from (C, ¢)alkanoyloxy, (C, ¢)alkylamino, di(C,.¢)alkylamino,

21 tri(C,.¢)alkylammonio, (C, c)alkylcarbamoyl, di(C, ¢)alkylcarbamoyl, (C, ()alkyloxy,

22 (C,.¢)alkyloxycarbonyl, (C, ¢)alkyloxysulfonyl, amino, carboxy, carbamoyl, (C, ,,)aryl, halo,

23 hetero(C;_;,)aryl, hydroxy and sulfo, or as defined below; and any carbocyclic ketone, thioketone
24 and iminoketone derivative théreof;

25 X3 is -0-, -8-, -S(0)-, -S(0)~, ~C(O)-, -NR’- or -CR’R-, wherein R’ is hydrogen,

26 (Cy.¢)alkyl, hetero(C,.i;)alkyl or together with R® forms (C,_j)alkylene or hetero(C,_,)alkylene and
27 R®is hydrogen, (C, ¢)alkyl or hydroxy or together with R? forms (C,¢)alkylene or

28 (C,.¢)alkylidene, wherein any aliphatic or alicyclic moiety comprising R? and/or R® optionally are
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di((err])aiyamno, tri(Cerr])kyw Onodio; . ((err ImllﬁcEp v 1

di (ferr]alylcarbaxoyl, (Cferr])alkyloxycAoxiyl, : -1 f onyL
am no, ar bowo 9azm‘mam)yL hydroxy or sul f 0)87 oycI o([ err] ) al 1kf§£t'l,‘lUS97121849
hetero((ferr])al kyl, hetero((ferr])aryl, heterocyclo(Clerr])alkyl or
phenypg substitutet twitht dree tpithree substitventsrselected fom (G, dwlkeylamino, di(C) Onalkplasing,

(31 orB9) ol CaalltpmIap {?yﬁ'ﬁ‘ %gf’y%hlwiwsaréeﬁlv&urswaﬂsrlaarﬁmr e
de“ vgjive, M&&%&ﬁ&%@tg amy?arﬁd;ngd g S%‘r JAIRARRbamBY I hitb an@ hyddeyer s or

e salt thereof

[2. | 33 he vv(r:1 orrpormdlsquﬁ&(ml J?)ﬁz’tol:jdﬁmgpgnilnaa\lu)aoﬁdr @N]_Jazolidinyl, (N,_,)azolyl, c?rbamolyl
err erein: e .dashe i nes 0Optiona

bons 33 dcyano, ﬁman{gm}vmé S EDARRE o RaRY, TCREBNIRI, oy

(?: E’ egr] ) gl ! I 8r -(#ﬁﬁ% r)gﬁﬂ idd Bdﬁ%@@%‘&ﬁm ar la&%toﬁ&?tﬁ ah]a%flﬂé valence

Xerr cﬁ id B) WhHeref x Is‘@(drqr i7lig 0.7, 12 or.3, ehutr RY indéfiendéntly is hydrogen or

am no N[err )azor nyl , anllno(N err] azol yl,

(NL4) 360l i diCiy)aliylada RS i mdep R Ryl a:@(erar,ﬂRR" mdyppmmy is hydrogen,
"d NHI%“? OR %,_,)alkyg or togeﬁller %v' anbth rﬁ(‘l anﬁ a carbon ato NU(t I:\yw}nch Both A rheﬁt fotms

38 cyclopropyl, wherein any aliphatic or alicyclic moiety comprising R' optionally is substituted

39 with one to two substituents independently selected from (C,_¢)alkyloxycarbonyl,

40 (C,.o)alkanoyloxy, carboxy, carbamoyl, (C,¢)alkylcarbamoyl, di(C,.)alkylcarbamoyl,

41 (C,.)alkylsulfonyl and hydroxy; '

42 each R? independently is (C,)alkyl, (C,.¢alkyloxycarbonyl, (C,¢)alkanoyloxy,

43 (C,¢)alkyloxy, carboxy, carbamoyl, (C,¢)alkylcarbamoyl, di(C, ¢)alkylcarbamoyl,

44 . (C,palkylsulfinyl, (C.,s)alkylsulfonyl, (C,_s)z;lkylthio, halo or hydroxy and bq__nded to any

45 annular atom with an available valence comprising B, wherein any aliphatic moiety comprising
46 R? optionally is substituted with one to two substituents independently selected from

47 (C,.¢)alkyloxycarbonyl, (C, ¢)alkanoyloxy, carboxy, carbamoyl, (C,¢)alkylcarbamoyl,

48 di(C,_¢)alkylcarbamoyl, (C, ¢)alkylsulfonyl and hydroxy;

49 each R? independently is (C, ¢)alkyl, (C, ¢)alkyloxy, (C,¢)alkylthio, cyano, halo,

50 perhalo(C; ¢)alkyl or hydroxy and bonded to any annular atom with an available valence

51 comprising C; and

52 R*is-R", -OR®, -N(R®)R", -SR", —S(O)Rlz -S(0), R%?, -S(O)ZO R"2, -S(0),N(R"®)R",
53 -N(R")S(O)zR", -C(O)R'?, -C(O)OR2, -C(O)N(R")R", -NRP)C(O)R"?, -OC(O)N(R*)R",
54 -NR")C(0)OR"?, {CH,),NRP)C(O)NR )R ?, -OP(O)(OR*)O R or

55 ~C(O)N(R'YCH(COOH)R " and bonded to arly annular carbon atom with an available valence

56 comprising C, wherein:
57 zis0,1o0r2,
58 R¥ is -R" or -X*~(R"5),;s, wherein n15 is 1 or 2, X is (C,_,o)alkylene,

59 cyclo(C,.p)alkylene, hetero(C,.o)alkylene or heterocyclo(C;_jo)alkylene and each R¥ is
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-C(NRJR , -woNsg8msor - CNHNR OR10S wherei n 8ach R i ndependeRCIT{USPH21849
hydrogen or (Cl4)al kyl and each R O i ndependently is (C .o)MAl and
X9 i sggCHat') orindependentiycryeirogen; (Ges.)aryli 2yclolt:@)atkyl, psiyoydoCs2arybo>h R\

SOLeNCerm L WA S0 ks (O LM RUR e M) G r oo o,
-OP(0LLOR13)O 2 - wegy(el -s 0, 1 2, X
NS -?\I( R . %é?‘é%%%%@?} J&e@;"f}c‘(qé%g, GO NR 3)R12
- OC( Ogl( RW R2 or - C( O)R¥%s hydrogen, (C; J)4ll12r together with X® and R** forms (C; Jhlkylene;
AN CHCV RO
or al ky ic

bsti tni ent [ tl | ect | | | fo,
R7 1 Shydr ogen o TEpTLas fePEldEiy (ML AMIC DI, (CuRaRkeaRE SulTo

-C(R) kg) -, wher eai_(g:/,lfgbmkﬁaﬁiﬁdl eongs RylcarbatoglritCpyalkgloabasioyl, (C,.¢)alkyloxy,

2-am noi m dazol -1 Z2- am no-, di et hill et hyl, imdazolyl, tetrazolyl,

- HRIINCCNR) R (Clﬁlfylomgb(om t&ﬁal)reumgsu fgg@? ; ORI 0RYb {Eh pkythio, amind,
O RO, o e fGanmatetegh eyt sREmRt oY g, BB ad nald RS, fercabto and

hydr oggn or net hﬂﬁed%mgn&aCh R10 is nethyl, wherein any alijhatic or

alicyclic noiety conprising KL optional ly i's substituted with one to two
subst ifguent s i ndependemy arpnmtic andietst comprising R1Yoptianaliy is substituted wihkgne toxthrees

- -, wh [ R is - 2, -C(O | R12 ) . [
e e T i e G S R
- X&{ 5%5 wher ei n (é(l_ﬁa)dn'éyl’( _C_Ell’. _@ﬁlk,k_gkﬁl;]_%(@)Rw, -S(O)ZRN, _S(O)ZN(RIB)RIG_’ —C(O)Rm,

73 -C(O)OR' and -C(O)N(R™)R'S, wherein R" is as defined above and R'® is hydrogen,
74 optionaily mono-substituted (C,.s)alkyl' (wherein the optional substitutent is

75 - (C,.¢alkylamino, di(C, c)alkylamino, tri(C, ¢)alkylammonio, (C, ¢)alkylcarbamoyl,

76 . " di(C,.¢)alkylcarbamoyl, (C,¢)alkyloxycarbonyl, (C,¢)alkyloxysuifonyl, amino, carboxy,
77 | carbamoyl, hydroxy or sulfo), cyclo(Cs.g)alkyl, hetero(C, s)alkyl, hetero(Cs.g)aryl,

78 heterocyclo(C;_¢)alkyl or phenyl; '

79 with the proviso that nl is not 0, when n2 is 0 or R? is (C,¢)alkyl or (C, ¢)alkyloxy, n3 is 0 or R}
80 is (C,.o)alkyl or (C,¢)alkyloxy and R* is hydrogen, (C,.o)alkyl or (Cy.i0)alkyloxy; and the N-oxide
81 derivatives, prodrug derivatives, protected derivatives, individual isomers, mixtures of isomers
82 and pharmaceutically acceptable salts thereof.

2. The compound of Claim 1 in which A contains 5 annular members and B contains
6 annular members and X! and X° are adjacent members of an oxazol-2-yl, 1H-imidazol-2-yl or

thiazol-2-y1 ring; and the N-oxide derivatives, prodrug derivatives, protected derivatives,

HOOWND e

individual isomers, mixtures of isomers and pharmaceutically acceptable salts thereof.

x
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e . BEEN
het er o( C2t 0) al kyl ene and each REI.B.-FW&epEﬂd‘eﬁ' EH‘S%% (C6 ‘)aryl,
cyclo(Gi 4)Ual | kyl, potydyol o(C, &14) é’i‘*yl’ 'ahet er bpolk

het er ocycl oWQS)ﬁ?r‘lsyl or hetero( CI)544)éryI 89any al i phat | c an(!’CaWSWIGIME
noi ety conprising E4 optionally is substituted with one to five
substituents independently selected from (C14)al kyl oxy,

(A4l k) ayI oxycar Qony1l,..an no, and any
aromat} ¢ noi ety%conpr iR EW@B%W&IW@#?%S@@MW%W%% one to three
substijuents independently selected from (Cl4)al kyl, (C4s)[I1yloxy,

990+8 - 2 REPLACENENT SHEET

91 3 0°'50CT RHO1 (Cl4) ®°kyl oxycar bonyl ,

cari nmoyl . csrloxy, cyano9 oyel o( C) aky_ oxh;3 het ro(C, 4j)alkyl cabonyl
hetero(Cs.)aryl, hydroxy and taifl uor )& fX derivative, prodr ug
deriive, protected derivative, I ure of isonmers or a
phar maceutical | y acceptabl e sal txst her X : nTe conpound
of Claim3 ,wherein A together h_B. conprises q7i dazol- 2-yl or
4,5,6,7- tetrahydro IH-benzo@)v@)M;O-Z YI whgrein R is g‘#‘ﬁlﬂnomethyl or
guani dino and each R2 independently is hlo Or hydroxzy, C conprises
IH-beanmdazoI 2-yl, wherein RA is -C(OX -R5 or -C(O.NHD& R 5, wherein
X6 is (Cl4)a| kyI ene or hetero(C2,4alliyene and Rt" is (Cc wt)yl. (Cc

i 0) ar yboxy, inpighsycl o( CgQoOary het ero(Qo)aryl, hetero(Cs.io)aryl oxy or

het I I Yl i RB5
optondi 1375, ouiBEAreR Lites irtRPs ARy Rl oolfBinbndf? TP S 0T 100 1y
sel ectgd from (Qcﬂmllmependeeﬂgrmcmam (QQalbytbigy hatoypebybomy} , car boxy.

car banoyl , hal o; dro and tetrazol - e/ or .an N-oxi de _denivati ve,
prodmg9der i vat i veach® ngly is (ﬁéns)auerl (Gra)alkydryyy halo or hydroxy;

10 X3is -C(O)— or -CRR%-; |

11 X8 is ~CH(R"), - or -C(R"),;=, wherein R is amino(N, j)azolidinyl, amino(N, ,)azolyl,

12 (N,azolidinyl, (N, Jazolyl, -NHCQNH)NR'R’, -C(NR*)R®, -CINH)NHR "%, ~-CQNH)NR 'R "® or
13 ~(CRYRM),NH,, or X* is -N=or -NH(R"), -, Wherein R' is -C(NR*)R’, -C(NH)NHR" or

14. -C(NH)NR'’R'°, wherein each R’ independently is hydrogen or (C,.¢9alkyl and each R

15 independently is (C,.¢)alkyl; and

16 X? is -CH(R%)- or -C(R*)=, wherein R* is -R'?, -OR", -NRP)R", -SR", -S(O)Rlz -S(0),
17 R%,-5(0),0 R®,-S(0);N(RP)R™, -NR®)S(O)R?, -C(O)R?, ~C(O)OR", -C(OINR )R,
18 -NR®C(O)R", -OC(O)NR IR, -NR)C(0)OR™, ~(CH,)NR*)C(OIN(R®)RY,

19 ~OP(0)(OR®)0O R* or ~C(O)N(R)CH(COOH)R ™, or X? is -N= or -N(R*)-, wherein R*is
20 ~C(O)R®, -C(O)OR "2, -C(O)N(R®)R?, -OC(O)N(R™)R"? or -C(O)NR')CH(COOH)R".

4. The compound of Claim 3 in which:

R? is hydrogen or (C,_)alkyl, RSis hydrogen or (C,)alkyl, which alkyl optionally is
sub;ti}t_gted with one to two substituez;ts independently selected from (C,_)alkyloxy, hydroxy and
sulfo, R? is hydrogen or methyl and R‘ is hydrogen, methyl or hydroxy;

X® is -C(R"),;=, wherein R! 1s aminomethyl, 1-aminocyclopropyl, 2-aminoimidazol-1-yl,
2-amino-1,1-dimethylethyl, imidazolyl, tetrazolyl, -(CH,),NHC(NR*)R?,
~(CH,)NHC(NH)NR’R? and -C(NR?)R?’, wherein each R? independently is hydrogen or methyl,
or X?® is -N(R"),,~, wherein R! is ~C(NR*)R’, -C(NH)NHRwNR‘“R"’, wherein each R?

i
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i somer, m xtures- Df | somer or, atLphﬁﬁEEﬁﬂié:&HﬁmélLCEDt abl e salt thereof.

5. The conpound of Claim4, in which A togﬁt her with B conprises
| H-benzoi xnWRAMMAS2TE y| and each R2 independently is halo or MYXIVEssyRisds an
Nl - oxi de derivati ve, prodrug deriyvative, protected derivatiye, individual

. sonmerd mi mwen@m vgﬁhaeckggqswrane thyland eaelbBe i methyl.yhesein a8y aliphatic orjglieyeiic

Th .
or odr " qe PROES; 5o 2 JBriqrafhyts SbiB i e (S byt én Sndiplchd iy
i some{p or salecﬂabﬁfoﬁﬁﬁﬁﬂiyusu&ohylmmﬂioapj e salt theroof.

7. The conpound of Clainb, which i3 sel ected from

000 4 X is C(RYm, wherein R¢ s -R7, R OB EHOIRAFCONR )R o
gg~~~l~3~~~~ —.C?O)CIS:(E %891(C00H)R’2 wherein RI3 and R™ independently are hydrogen or (C, oalkyl; R
2- (2-{£(1] 3£ B 07 Lcé oy . Lith&e }iﬁcﬁen‘é)o%%%é(b; )8 1tHeYand each R

3H benzoi m dazol - S-yl cbony13l i nO) Ct hOy bf éi O aci d;
2-a4(B . |- (lﬁde@edddnﬂw is hyﬁog@u(@r&)awl\f)y@idﬂszuoaﬂeyiﬂfdlydystIO(Cm)aryl,

gHi l;_enz_QI Ln dazol - quc@fragon r m no%qo(g)(#%%% eg&lﬁ:guml but yl

L ARy y i i

3H bz pgri dthbéirtuérﬁaiTﬂepBﬂdau@ sdldvted/frén (G1 Jalkyldxy, (C,,4)alkyloxycarbonyl, amino,
|sobuiél 2-(2-{2-(I ﬂﬁ(h hydr oxy-| BHcnzoi nui dazol - 2-yl ) et hyl ] - 3- et hyl -

3H bekZoi r rachamayl, OEXﬁBGFW &?‘Ypo?’ét hoxy) benzoate; or an N-oxide
i xt UPD of 1 Soneing bsgtibte RbletPooriik Dol BRAINAK sitrck Bt SHB o bEE™"
21 substituents independently selected from (C,_4)alkyl, (C,.)alkyloxy, (C,..)alkyloxycarbonyl,
22 carbamoyl, carboxy, cyano, cyclo(C;¢)alkyloxy, halo, hetero(C, g)alkyl, hydroxy,
23 hetero(C, g)alkylcarbonyl, hetero(Cs_g)aryl and trifluoromethyl; and the N-oxide derivatives,
24 prodrug derivatives, protected derivatives, individual isomers, mixtures of isomers and

25 pharmaceutically acceptable salts thereof.

5. The compound of Claim 4 in which:

A together with B comiprises 4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl, wherein
n2 is 0, R' is -C(NR”)R’ and R is hydrogen, or A together with B comprises
1H-benzoimidazol-2-yl or 4,5,6,7-tetrahydro-1H-benzoimidazol-2-yl, wherein R! is aminomethyl
or guanidino and each R? independently is halo or hydroxy;

C comprises 4,5,6,7-tetrahydro- 1H—imidazo[4§-c]pyridin-2—yl or 1 H-benzoimidazol-2-yl,
wherein R* is -C(O)X*R", -C(O)OX*-R" or -C(O)NHX®-R", wherein X¢ is (C,,)alkylene or
hetero(C,)alkylene and R is (Cq.p)aryl, (Cs.io)aryloxy, polycyclo(Cqp)aryl, hetero(Cs.jo)aryl,
hetero(C;s.jp)aryloxy or heteropolycyclo(C_;)aryl; and

O 00 N1 O U AW e

—
o

any aromatic moiety comprising R'* optionally is substituted with one to three
substituents independently selected from (C, jalkyl, (C,)alkyloxy, (C,)alkyloxycarbonyl,
carboxy, carbamoyl, halo, hydroxy and tetrazol-1-yl; and the N-oxide derivatives, prodrug

[ T
W N e

derivatives, protected derivatives, individual isomers, mixtures of isomers and pharmaceutically
acceptable salts thereof.

-'—l
Y

e This Sheet Has Been R,

w0



veran s THIS Shck v - - \
8. The conpound of Claim5 , whi ch i s 5@7&?&*@‘& from REPLACED
2- (5- guani di nao- | - beoni daezol 2-yl’ ‘et hyi*) 23t hyi- - ¢ = I-ylethyl)-
3H benoi ni MOIBE5FScaboxani de; Vet hyl PCT/US97/21849

(3-(2-[(-(5-guani di no- 1 H benzoi m dazol - 2-yl ) et hyl ] -
4 6, 7-tetrahydr oi m dao[ 4, 5. c] pyri di n-5-yl car boayl am no} pr opoxy) benzoat e;

2-

1,

2. i di b Haz Ok - 2,k T8t vl 2): -
N-(2 “SE'th' 20y| at h§| %‘@%Pﬁdﬁﬁ‘ @“’ﬁp‘t}g%éh& BUHRsE0Y
ﬁg5 gandi f fREALAILIIP] and-edtIERP hﬂa?érbdeaﬂjgwcdm’rmm tpyV-oxide
2-(

2- napht h?{-yl et hyl) - 3H benzoi m dazol e- 5- car boxam de;
S- gB1a\Wliderivhtives gprodingi deziatives, protecter desivatives. ingividi ispmersy mixtures of isomers

N- ( 2- napht h- 1 | et hyl ber a azol e-S- caboxam de;
111114 111933 phamiageutica Vﬁ@w%&ﬁesa?“ﬁl 1ot

5904 ~~90° Z REPLACENMENT SHEET
05 OCT 200 1
2- (5- gyani ddHi aoh azi Thekeonppound pf ﬁﬁlmimw in-ghick nhysi0;aed)the Nydxlde der{vatives, pradrug
-yl et hyl)-3H benoi dm dazol - 5xbubox_m
2-[ | X52 suardeivatives protastasrdmpiyauves, indy vpéna.élsomers, mixtures of isomers and pharmaceutically
N E A PRI 5t S benzot oL S carbosantde.
1 K The compound of Claim 7 which is selected from:
2 2-(2-{2-[1 -(4,6,7-triﬂuoro- 1H-benzoimidazol-2-yl)ethyl]-3-methyl-
3 3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid;
4 2-(2-{2-[1-(5,6-difluoro-1 H-benzoimidazol-2-yl)ethyl}-3-methyl-
5 3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoic acid;
6 butyl 2-(2- {2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
7 3 H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate;
8 propyl 2-(2-{2-[1-(5-hydroxy-1H-benzoimidazol-2-yl)ethyl]-3-methyl-
9 3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate; and
10 isobutyl 2-(2- {2-[1-(5-hydroxy-1H-benzoimidazol-2-yDethyl]-3-methyl-
11 3H-benzoimidazol-5-ylcarbonylamino} ethoxy)benzoate; and the N-oxide derivatives, prodrug
12 derivatives, protected derivatives, individual isomers, mixtures of isomers and pharmaceutically
13 acceptable salts thereof.
1 9. The compound of Claim 5 in which R! is guanidino or aminomethyl, and the
2 N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers, mixtures of

3 isomers and pharmaceutically acceptable salts thereof.

10.  The compound of Claim 9 which is selected from:
2 2-(5-guanidino-1H-benzoimidazol-2-ylmethyl)-3-methyl-N-(2-naphth-1-ylethyl)-

3H-benzoimidazole-5-carboxamide;

——
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.beoi HERIAGHR- 5- ¢

4- bhl or ophenoxy) et hyl - 3- net hyl - 3 bxauide;
4--hlore-2-2-((2-[}F-(5-guaniidi no- -yl )e~t hl 3- 3- net hyl -
3H benzoi m WeA8M452%cabonyl af i no) et hoXYdebC2% o aci d; PCT/US97/21849
5-0oro-2- E2- (( 241 e( S{guni di no-1 -bbenm m dazol -2-yl)eyl]-3-nethyl -

3H benoi m dazokthyt 314(3:-6(Eﬁdw(ﬂglaniﬂim)]d‘f—hemimﬁazoi-b—yﬁeﬂwu-

2- 5-am'norreth -1 4 henzp eth 3- et 2- napht h-1 -
yl ét hyf ) - 3|1,|,4|di3 g@gg}x{gz (llpﬁ-gkgylc azxylammo}p}/opoxy)(benzoa e

2- (5 uonet hy 20 - ) _cga_goj - 3-met hyl -
N—(2 pht h- 1- yP érﬁ?’l‘?‘%ger@g%@nﬁ% E#@?’gﬁ ?Q gﬁny gﬁ oxi de
derivat ' Ve N- ﬁhi,hﬂﬂl-yldﬁyl -3 &k bereoimidaiobss 5 edrbdramidet | ve, | nd| vi dual isoner,
m xture of i sorrers or ar maceuti cal Ig ] accespi';lbl e salt thereof

-l.y

% 8 zAswmmwrl@ammmls (?9315’%1? YoRRpYand of
almg | nﬁ%ﬂﬁ@hi ygﬁlﬁﬂ%@éﬁ rrpos q%%ﬁ?&egf:gorgarclggrlme{ h Caim

9- , _1durther couBLhwahiling1H: lﬁﬂﬁﬁﬂﬁdﬁbmgﬁgéﬂhﬂ) -3(3"RRli6Ly)propyl-

9t C 4 90 - EPLACENMENT SHEET
05 OCI1 200 N-(2-naphth-1-ylethyl)-3H-benzoimidazole-5-carboxamide;

g(}u d gadrenergﬁe&a@gﬁ%@cg I S @%B@TY@‘PF@H )ﬁ'@fﬁﬁﬂm"i@@é’b consi \Q{]?;Si (r;f

al but pg ol , Ay Rapinel- u%mﬁ%m&rzemdaﬂ@s%oxaﬂm@r enal i ne.

14 - 2-[1-(5-guanidino-1H-benzoimidazol-2-yl)ethyl}-N-[2-(2-carbamoylphenoxy)ethyl]-
15 3-methyl-3 H-benzoimidazole-5-carboxamide;

16 2-[1-(S-guaixidino-1H—benzoimidazol—Z-yl)ethyl]—N-[Z-(Z-carbamoyl—

17 4-chlorophenoxy)ethyl]-3-methyl-3H-benzoimidazole-5-carboxamide;

18 4-chloro-2-[2-({2-[1-(5-guanidino-1H-benzoimidazol-2-yethyl]-3-methyl-

19 3 H-benzoimidazol-5-ylcarbonyl} amino)ethoxy]benzoic acid;

20 S-chloro-2-[2-({2-[1 ~(5-guanidino-1H-benzoimidazol-2-yl)ethyl]-3-methyl- -

21 3 H-benzoimidazol-5-ylcarbonyl}amino)ethoxylbenzoic acid;

22 2-(5-aminomethyl-1H-benzoimidazol-2-ylmethyl)-3-methyl-N-(2-naphth-1-ylethyl)-
23 3H-benzoimidazole-5-carboxamide; and

24 2-(5-aminomethyl-4,5,6,7-tetrahydro-1H-benzoimidazol-2-ylmethyl)-3-methyl-

25 N-(2-naph_th-1-ylethyl)-3H-benzoimidazole—5-carboxamide; and the N-oxide derivatives, prodrug
26 derivatives, protected derivatives, individual isomers, mixtures of isomers and pharmaceutically
27 acceptable salts thereof.

11.  The compound of Claim 5 in which A together with B comprises
4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl and R' is -C(NH)R?; and the N-oxide
derivatives, prodrug derivatives, protected derivatives, individual isomers, mixtures of isomers

and pharmaceutically acceptable salts thereof.

-G ¥ R
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12. + The phar maceutlcal cei‘*ﬁ@x;eiﬁwon in! acﬁordanREPW\CEDCI alg_g 9,
wherein sai d conposition conprises-a phani CEélitttcal l
carrier. WO 98/45275 13. PBe pharnaceuti cal PCIVGRIZRLIY4BN i n
accordance with Clainms 9 wherein said corrposi tion conprises a

pbar megmi t cal | y 12¢cepttdotmpound of @laimdd . which is selected from: 14
The phar naceuti cal @s‘?ﬁOSI tion in accordance wth G ains wherein _said

c 0 rrp os2tion con@iZ [ﬁaﬁame@tbylbﬂai 2 ;—tmsf%bﬁé%zem-c}pmdgﬂ-ﬂ]ethyl} -

phar an%lceutg’"ﬁ‘gﬁ\y?géﬂ% %ﬁ?’%f}{%&ig };Ijl ergdgf‘*ﬁgo%% T ""'Qqc fér . glng1 131 Imga(rjlls
for 4 [m(lvmiﬁmémymlsis wétwhym-m-lﬂﬁauawwie]pynmmz@mmygs;methyl-

formsuitable fo hal at1 on.

use of5the M—&Fpaphtlﬂ-ldjlemb’bﬁﬂ benmmndezqhﬁcqasb,qxamdq;f a

rredl carrent for Eggﬁ%g_ﬁ%tme yl)%f 6219 te% &zotﬂ-gﬁlgng o%.l)%dl sorgﬁndi (r)\f
CI ai m# ind4 ﬂl ﬂ{lﬁi?}p ?ﬁetﬁyl)-BHbenzmmldazo'I@iSUcm&iudEor t he treatnent

of rheunnat ol A use of
t he cogpound of 21;(5311mnbmeﬂ1yﬂ-l4é Gy &tetfahyduor BH-ginidazo[4,5-c]pyridin-2-yimethy3emethybr

the treatment of conj sin
| 111 2111ﬁ-(%mhth1lr§ljlﬂiy ﬂ%@Olmmmwboxmde

10 2-[5-(1-iminoethyl)-4,5,6,7- tetrahydro-lH—mudazo[4 5-c]pyndm-2-yhnethyl]-3-methyl-
11 N-(2-hydroxy-2-naphth-1-ylethyl)-3H-benzoimidazole-5-carboxamide;
12 2-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-ylmethyl]-3-methyl-
13 N-[2-(2-hydroxynaphth—l-yl)ethyl]-SH—benzoimidazole—S-carboxanﬁde;
14 2-[5-(1-iminoethyl)-4,5,6,-7-tetrahydro-lH—imidazo[4,5-c]pyridin—2-ylmethyl]-3-methyl-
15 N-[2-(4-hydroxynaphtha1-1-4yl)ethyl]-3H-benZoimidazole-S-carboxamide;
16 2-{1-[5-(1-iminoethyl)-4,5,6,74etrah?dro—IH-imidazo[4,5-c]pyridin-2—yl]ethy1}-
17 3-methyl—N-(2-naphth—l-ylethyl)-3H-bbnzdimidazole—5-carboxamidc;
18 ethyl 2-[2-(2- {1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-

19 1H-imidazo[4,5-c]pyridin-2-yl]ethyl}-3-methyl-

20 3 H-benzoimidazol-5-ylcarbonylamino)ethoxy]benzoate;

21 2-[2-(2-{1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1 H-imidazo[4,5-c]pyridin-2-yl]ethyl} -
22 3-(2-methoxyethyl)-3 H-benzoimidazol-5-ylcarbonylamino)ethoxy]benzoic acid;

23 ethyl 2-[2-(2- {1-[5-(1-iminoethy1)-4,5,6,7-tetrahydro-

24 1H-imidazo[4,5-c]pyridin—2—yl]ethyl}7

25 1,4,6,7-tétrahydroimidazo[4,5-c]pyridin—S-ylcarbonylamino)ethoxy]benzoate; and

26 2-{1-[5-(1-iminoethyl)-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin-2-yl]ethyl} -

27 3-methyl-N-[2-(2-tetrazolylphenoxy)ethyl]-3 H-benzoimidazole-5-carboxamide; and the N-oxide
28 : derivatives, prodrug derivatives, protected derivatives, individual isomers, mixtures of isomers

29  and pharmaceutically acceptable salts thereof.

1 13.  The compound of Claim 12 which is 2-[2-(2-{1-[5-(1-iminoethy])-
2 4,5,6,7-tetrahydro-1 H-imidazo[4,5-c]pyridin-2-yl]ethyl}-3-methyl-
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5S 48D - ' }l REPLREGDACEVENT SHEET

9505 OCT 2001 = = 95 19. - A
use of the OWOPSMFIT of Claim | in the manuf%ture o a  nmedi RORARITRISOt he
treatment of syncytial virus infections. 20. A use of the

conpou@d of 3 itenroimidazol-§iytcanzomyiaaune)ethoxf]oenzoic acidj altbeiV-dide dérivatives, prodrug
treatnent of an i nmunonedj ated .i nf] tory disorder of,..the respirator)
tract 8f a Sepives, protesied dertvatives, imdpidhal isomers, mixtsesof ifqmis and BhamRRRtselly

For nw | : (R i n which: nl i sQor
| : § %cfePtgbl&saﬂts?thgr,eog,or 4; n3 isO 1,2, 3 or4; A
together with B conprises a benzimdazole ring or a

4,5, 6, 7-t et rahydr obenzi nm dazol e . AN n%l wher ei n X% nd X2 are
adj acedt annul ar e rbérrhagnageptical cgmppsitign comprising the compound of Giaim, Lk omm

noi ety ,sel ected. fr.om - - | | s hydrogen,

(C104) &l Kyl cgjﬂﬂéﬁ%{t@ﬁgﬂyycew&ly a}L'\&%Efﬁjpés]c%ﬁf)llénzi m dazole ring or a

4,5, 6, 7-terahydr obenzi mi dazol e ring wherein X4 and 35 are

adj acent annul ar nenbers of the ring and )e is a heteroatom noiety selected
from -N= and - NR1S, wibe pharmeeyticahgompasition igaceprdansegwitheClaim d4, furthay comprising

\(M.C?ﬁzﬁlecyl . ngr@r?e&é[:%%é@o%lp%&d. whi ch group optionally is substituted

16.  The pharmaceutical composition in accordance with Claim 14, wherein said
2 B-adrenergic agonist compound is selected from the group consisting of albuterol, terbutaline,

formoterol, fenoterol and prenaline.

17.  The pharmaceutical composition in accordance with Claims 14, wherein said

2 composition comprises a pharmaceutically acceptable topical carrier.

18.  The pharmaceuﬁcal composition in accordance with Claims 14, wherein said

2 composition comprises a pharmaceutically acceptable oral carrier.

19.  The pharmaceutical composition in accordance with Claims 14, wherein said

2 composition comprises 2 pharmaceutically acceptable aerosol carrier.

20.  An aerosol device, comprising the compound of Claim 1 in a pharmaceutically
2 acceptable carrier solution or dry powder, and a means for converting said solution or dry

powder into an aerosol form suitable for inhalation.

- 21, A method for treating an immunomediated inflammatory disorder in a mammal,
2 said method comprising administering to said mammal a therapeutically effective amount of the

compound of Claim 1.
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to two substiitients independent | y se’l ect ed from (CI)14)5\ kanoHEPLACED “
(Gi4)allylamno, di(C4)alkylanino,.tri(C, @5‘3” kyl amoni o,\ =

(C14) al kyl CWIOPBHEFS| | di (G Xdal kyl cadanoy!? (Cl4) al kyl oxy, PCT/USIT21849

(C. 63al kyl oxyoar bonyl (C 43afk Io sul fq yI m no, car hox carb
(G5 1 32" Ajetd ok ring A A I F e B S teging

t oget th. 1 | Je2dhh aR6 E,uﬂpgpcmlﬁ:a@ al kyl ene;
X3 is -CR%tsfu, ﬂ}lué‘?% eu caélry&gfeeﬁﬁ (Cléggﬂg:fkylnﬁhetero(cz -2)al kyl or

together with RP for ms (C24al kyl ene or hetcro(Ca24)al kyl ecn-
and R is hydrogen, (CI 6)atKkyl 9~'9 1>4
g'9 I>- 2. 23. method o mggmctgﬂggn a mammal, said method comprising

96

06 2 iminiskying o syganuE el ffectiyq amount of he compguad of Claim 1. |
any al i phatic or aliqycLi noiety conpising ie andfor R8 optionay are
substituted with one to ftree subsfltuentS selected f1

(O al Rybl ar | i no24di (mmyﬂ;bdpfmm syncytial vims mésctiongin hmmﬂ(iémd method

(Cl4k) awoxy, (C4s | oxycar bo :
car bafoyLt c‘ll‘{’Pll é?‘%‘% %IFWP "g'f*fl 9%5% n%’yﬁﬁ,.ecﬂgﬁ %Hb\ﬂﬁ ofﬁSeLcSﬁ’fﬁ’ound of
hydro?y fgm no( NI 4azol i di nyI anoNi 4azol yl, (N14)azolidinyl,

oly car

(N4) a anoyl , cyano, -(Ca) V-\NaCCR) R ,- (<0)1NICN ONRORO.
- C() N\wW S B)NERRW-C(bNR R 0 or -(CR 1RWyNH2 and bonded to ay

01 T or 3, 25 Amelorior HeAbE AN SRETpORELINGR BRI PRy ezl
R0 '}e' nde%rqg‘?g% Yot ofat,% %ﬂsﬁa ﬁlekﬁdd @tbrfY adhinisteHBRE 818 Mdntmba

hydr o anot her R11"and a cal bon atoma
to whixh beHepa ﬂcﬂtytdl‘ﬁhﬁvbﬁﬁbﬁmwfymbmpbmnd/bfﬂmml wherein any aliphatic
or aficyclic rnoiety conprising ' optionaly is substituted w th one
to two substituents ndependently selected from (C)al kyl oxycarbonyl

4) al I
<(1Ii ()Oa- gln(lz);ii gg%&ﬁgﬁ{% ﬂcgﬁqépﬁgﬁﬁngaé%% gi‘{ff%mégic "R2 independently is

%=

(Ce0ay.. (Cl4a)aoxycbonyL (Coal kzanoyl oxy, (Cls) al kyl oxy, carboxy,
car banoyl, (Ctc)alkyl carbanoyl, ' di (C14) al kyI car qu)yl

(Cxp) cYl sufi nyl (G .6)al kyl sul fonyL Iszé\f hal o or

hydr oxy and bonded to any anm‘?{g an aj”"afNl e val ence
conprising B, wherein any ali phat corrpr }5S R2 optionally is
-substituted with one to two subs{itBie ndepé (Rsn;ect ed fiom

(G 4) 3l kyl oxycar bonyL (G 14al o% car boxy, carbanoy
(C14) al | cyl carbanoyi , di (-C, 4{&P#y| car barmyl I (G,)alkylsul fonyl and
hydr oxy; _

5

6 in which:

7 nl is .O orl,

8 n2is0,1,2,3 or4;
‘9 n3is0,1,2,3oré4; _
10 A together with B comprises a fused heterobxcychc radical containing 8 to 12 annular
11 atoms, wherein each ring contains 5 to 7 annular members, each annular atom optionally is a

12 heteroatom, X' is a heteroatom moiety selected from -N=, -O- and -S- and X* and X* are

13 adjacent annular members of an oxazol-2-yl, 1H-imidazol-2-yl or thiazol-2-yl ring, wherein an
14 annular member of the 1 H-imidazol-2-yl ring optionally is -NR’-, wherein R® is hydrogen,

15 (C,.¢)alkyl or hetero(C, ¢)alkyl; or

e
-
e
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97 each [err] .independendy is 'F] % HAS E ky]Loxy, (derr]al kylthio.
cyano, halo per hal o(C[err] L d bonded to any

annul ar at owowg/ds2and a val ence corﬁﬁ sing C and [emrcraisevsissberr]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err]

[err] 1perr] C compfises'd fused hdteropolydydlie radicdl eontpinfiieg 8 jo [&anmjuldratorhs, wherein
[err] d&err] and bonded nul ar cabon atomwith an avai | abl.e

val en hgngg:o@amﬁeirt@a{'namupar members, gachgnnylapatom optlonally isa lpqt@rp?,t]om, isa
L r] or | et%r%a eﬁj@ Le% ;& er r] &% r{de_gr Lm%%t er ocy?%ez@ er r }(arlmembers

cycl o( err] ero al Kyl'ene or
and eggh [ esfidn dx%zélmi pqmmﬁhzoluyﬂro@ﬂﬁfzol(z@eml Whyﬂeupau:m(xﬁ&mdiﬁwr léﬂhe

polycyclo(Clerr])ayl, heteropol ycycl C[err])ar
het er @ycl o I@fflmltiajlyla? -y} ring optionally’is - NI& WhrerémeRde hy@rpgwargyoumselwseddﬁemned

Corr) Hs. nyialiyT o betal TR ytitiup ohftosplaf by R Gk Bre S
(C er nh) al kyduefRents independenily sahae@%hﬁ(cq PeikahbA¥EY,i(C,. g)mkyramlﬁ& wo $)afi8)lamino,

Rlerr] optionally is substituted wt
subst 28uent si(Cpgalisylathemrig, (&kbﬂwwr‘danmwi, (dt@'e.g)a]karldaybamoyl (CI 5)alkyloxy,

G (0 28] ) Ayl niatenyh K ARBIGIV S, Fariuy Febgaiyl (Gywary, halo,
5 2 e o e o
26 and 1m1noketone derivative thereof
27 X3 is -0, -S-, -S(0)-, -S(0),~, -C(O)-, -NR’- or -CRR®-, wherein R is hydrogen,
28 (C\.o)alkyl, hetero(C,.;,)alkyl or together with RS forms (C,,)alkylene or'hetero(C“)alkylene and
29 R® is hydrogen, (C,.¢)alkyl or hydroxy or together with R” forms (C,.¢)alkylene or
30 (C,.¢)alkylidene, wherein any aliphatic or alicyclic moiety comprising R” and/or R? optionally are
31 substituted with one to three substituents selected from (C, ¢)alkylamino, di(C,_¢)alkylamino,
32 tri(C,.¢)alkylammonio, (C, s)alkyloxy, (C,¢)alkyloxycarbonyl, (C, ¢)alkanoyloxy, amino,
33 carboxy, carbamoyl, (C, ¢)alkylcarbamoyl, di(C,)alkylcarbamoyl, halo and hydroxy;
34 R! is amino(N,_)azolidinyl, amino(N, ,)azolyl, (N,.)azolidinyl, (N, )azolyl, carbamoyl,
35 cyano, <(CH,),NHC(NR’)R’, -(CH,) NHC(NH)NR’R®, -C(NR*)R’, ~-C(NH)NHR',
36 ~-C(NH)NR'"R" or <(CR''R'"),NH, and bonded to any annular atom with an availabie valence
37 comprising B, whereinxis O or 1, y is 0, 1, 2 or 3, each R® independently is hydrogen or
38 (Cy¢alkyl, each R" is independently (C, ¢)alkyl and each R" independently is hydrogen,
39 (C,.)alkyl or together with another R! and a carbon atom to which both are attached forms

40 cyclopropyl, wherein any aliphatic or alicyclic moiety comprising R! optionally is substituted
41 with one to two substituents independently selected from (C\.¢)alkyloxycarbonyl,

42 (C,;s)'alkanoyloxy, carboxy, carbamoyl, (C,.¢)alkylcarbamoyl, di(C, ¢)alkylcarbamoyl,

43  (C,oalkylsulfonyl and hydroxy:;

44 - each R* independently is (C, alkyl, (C, ¢)alkyloxycarbonyl, (C,.¢)alkanoyloxy,

45 (Cy.¢)alkyloxy, carboxy, carbamoyl, (C,_¢)alkylcarbamoyl, di(C, ;)alkylcarbamoyl,

46 (C,. t;)alkylsulﬁnyl (C,_s)alkylsulfonyl (C.. G)alkylthio, halo or hydroxy and bonded to any
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merapto and uriedo; and any aromatlc noi ety W.
optionally is substituted wi th one t.0; three rtuents

i ndependent WO 8845275 ed from cyano, guani di n®7 'hal o, PCT/US97/21849
hal o-substituted (Cferr]alkyl, -Rerr], -ORerr], -SRerr], -S(ORerr],
- S( 0) AB[ er rR? optionally is substituted w13( aete rtwp m(qutmxem]tg mpgpqn}ientl)( ®)Ritest fropm

o5 ) B 1, ooty - thinulirs ST BRSOl GO EHbBBYh onal
nono sgbst |M@156§i?|k lcarbaTaYl ((E’ ﬁ?almfdn]y) g,{d(p(}tdré,yy)erer n the opt i onal

substltutent di ((err])akylam no,

tri (Csal kygl ar nneach®? nida’pende}n)lgllkw.gmltmn(ﬁms)alkyloxy, (C,.¢)alkylthio, cyano, halo,

dl(C[err])aIk Icarb err] aI Iéyloxyryboa yt
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E 23 . st7eact if)R(ROJOHCOORIR B @hdboritled to any annular carbon atom with an available valence

58 comprising C, wherein:
59 zis0,10r2,
60 R?is -RY or -X*~(R'),,s, wherein n15 is 1 or 2, X® is (C,_,o)alkylene,
61 cyclo(C;. p)alkylene, hetero(C,.;p)alkylene or heterocyclo(C; o)alkylene and each R is
62 independently hydrogen, (C,.,s)aryl, cyclo(C;,,)alkyl, polycyclo(C,,_“)aryl,
- 63 heteropolycyclo(Cq.,4)aryl, heterocyclo(C;.,4)alkyl, hetero(C;. 4)aryl or as defined below,
64 R® is hydrogen, (C,.¢)alkyl or hetero(C,.¢)alkyl; |
65 R is hydrogen, (C, ¢)alkyl or together with X® and R'* forms (C,_)alkylene;
66 any aliphatic and alicyclic moiety comprising R* optionally is substituted with one
67 to five substituents independently selected from (C,_¢)alkyl, (C,.¢)alkylamino,
68 di(C, ¢)alkylamino, (C,¢)alkylcarbamoyl, di(C, ¢)alkylcarbamoyl, (C,¢)alkyloxy,
69 (Cy.9)alkyloxycarbonyl, (C, ¢)alkysulfinyl, (C, ¢)alkysulfonyl, (C, ¢)alkythio, amino,
70 (Ces.10)arylsulfonyl, carbamoyl, carboxy, cyano, guanidino, halo, hydroxy, mercapto-and
71 . uriedo; and
72 . any aromatic moiety comprising R optionally is substituted with one to three
73 . substituents independently selected from cyano, guanidino, halo, halo-substituted
74 - (Crpalkyl, -R'¢, -OR, -SR', -S(O)R ¢, -S(0),R"¢, -S(0),NR )R-, -C(O)R'S,
75 -C(O)OR'® and -C(O)N(R')R'S, wherein R" is as defined above and R'¢ is hydrogen,
76 - .+ ..optionally mono-substituted (C,_s)alkyl (wherein the optional substitutent is
77 - (Cygalkylamino, di(C, ¢)alkylamino, tri(C, ¢)alkylammonio, (C, ¢)alkylcarbamoyl,
78 - di(C, o)alkylcarbamoyl, (C, ¢)alkyloxycarbonyl, (C,.¢)alkyloxysulfonyl, amino, carboxy,
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or a protected @éfivative thereof, wih ?&%E%H@%%E%f Formula 2:
2 ' ' : e 99 or a protected

derivative whagass in which L is a leavi n'@sgroup, D t oget hepCIusdv/2184%¢
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heteré%C[ er#,%ﬁcﬁtﬁ%(ﬁg&@%&eﬁ%%ggh rﬁﬂ%sn . l‘i{eg']B, X[err],

X[ errks X qﬂ]] reh&tingla conipduhd of Fowiula 1IR[err] and R [err]are as defined
above, and en deprotecting if necessary; or (b) reacting a conmpound of
For muB& 3:

3 or.a protected derivative thereof, with_a corwpunc}‘ aof Formul a 4:
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90 or a protected derivative thereof, with a compound of Formula 2:
91 |
92 _
93 | HZI>. R4
| ®)u3
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94
95 .
96 or a.protected derivative thereof, in which Lisa leaving group, D together with the vinylene

97 moiety to which it is fused comprises a monocyclic or fused bicyclic divalent radical containing
98 from 5 to 15 annular atoms, wherein each ring contains 5 to 7 annular atoms and each annular
99  atom optionally is a heteroatom, R? is -OH, -NHR® or -SH, wherein R%is hydrogen or a group
100 selected from (C,¢)alkyl or hetero(C;.;;)alkyl, which group optionally is substituted with one to
101 two substituents independently selected from (C,.galkanoyloxy, (C,s)alkylamino,
102 di(C,.¢)alkylamino, tri(C,.¢)alkylammonio, (C, ¢)alkylcarbamoyl, di(C,.¢)alkylcarbamoyl,
103 (C..¢)alkyloxy, (C,.¢)alkyloxycarbonyl, (C, ¢)alkyloxysulfonyl, amino, carboxy, carbamoyl,
104 (Cq.10)aryl, halo, hetero(Cs_,,)aryl, hydroxy and sﬁlfo, andnl, n2, n3, A, B, X!, X2, X3, R, R, R®,
105 R* and R are as defined above, and then deprotecting if necessary; or
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R[errl% 10948151 andR er ré are as defined above, and theR
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protected derivative thereof, in which L is a |eaving \
or - SH and nl, n2, n3 B, C, X er9 Xerr], Xerr] 5!

PULIBH | ng

reqesxpeaqsvmnoan fHommmlaBer converting a conpound of Fornula

phar maceut ically accept abl e salt; (d) optionally further
g a salt formof a conpound of Formula | to non-salt form (c)

optioggg | y further converting an unoxidizgd form of,sa conpound of Fornula |

into a

pharmaceutical ly accept abl

N-oxi de form of a conpound of Fornul a It \
optionally further converting a non-deyi vatx¥ed
a pharmaceutically prodrug derivative; and

R optionally further an
I zed form (9)

rrpound of Formula | into
tionally further

uneXi

converting aprodrug derivative of a corrpougd of Formula 1 to its
non- df@ vatized form
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or a protected derivative thereof, with a compound of Formula 4:

(Rl)nl Q

R?)ys
or a protected derivative thereof, in which L is a leaving group, R¥® is ~OH, -NHRS or -SH and
nl,n2,n3, B, C, X3, X!, X°, R, R?, .R’, R* and R® are as defined above, and then deprotecting if
(c) optionally further converting a compound of Formula I into a pharmaceutically
acceptable salt;
(d) optionally further converting a salt form of a compound of Formula I to non-salt form;
(¢)  optionally further converting an unoxidized form of a compound of Formula I into a
pharmaceuticaily acceptable N-oxide;
® optionally further an N-oxide form of a compound of Formula I its unoxidized form;
(8) optionally further converting a non-derivatized compound of Formulalinto a
pharmaceutically prodrug derivative; and

()  optionally further converting 2 prodrug derivative of a compound of Formula I to its
non-derivatized form.
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